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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 fi-om 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 fi-om the contamination at and ft-om 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), die RIFS Work Plan describes 

(1) the Site Background and Setting (Section 2.0); (2) uses qualified existing data; (3) employs a risk-

based approach and data quality objectives to develop the technical scope of the RIFS (Section 3.0); and 
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(4) identifies the data gaps that will be filled by the RIFS (Section 4.0). Appendices A and B, 

respectively, contain the Project Management Plan and Schedule to complete the RIFS. Detailed work 

plans to perform the Human Health and Ecological Baseline Risk Assessments are provided in 

Appendices C and D, respectively. Appendix E includes a compact disk containing all existing analytical 

data used in the development of this RIFS Work Plan. The project Health and Safety Plan (HASP) can be 

found in Appendix F. The Sampling and Analysis Plan used to guide the implementation of the RI 

consists of two parts: (1) the Quality Assurance Project Plan (QAPP, Appendix G-1) which describes the 

policy, organization, functional activities, and quality assurance and quality control protocols necessary to 

achieve the data quality objectives of the RIFS; and (2) the Field Sampling Plan (FSP, Appendix G-2), 

which provides detailed sampling and data-gathering methods that will be used on this project. 
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2.0 SITE BACKGROUND AND SETTING 

2.1 East S t 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 

electrolytic 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-Heroult process 

(simultaneously discovered by Paul Louis Toussaint Heroult 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 imable to keep up with the rising 

demand. Alcoa conducted experimentation into the refining of bauxite into alumina at New Kensington, 

PA, but soon realized it needed a dedicated facility to serve as Alcoa's first bauxite refinery. The East St. 

Louis area offered a ready supply of raw materials (coal, limestone, fluorspar), transportation (rail and 

barge), and labor, and was advantageously located between Alcoa's bauxite mines in Arkansas and its 

aluminum reduction plants in New York. Land was purchased southeast of the City of East St. Louis in 

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

The high demand for alumina in World War I and the use of South American bauxite ores 

resulted in construction of a second bauxite refinery and an acid plant (Plant 2) completed in 1918. 

Shortly thereafter production reached approximately 1 million pounds of alumina per day. A temporary 

shut down of Plant 2 occurred in the early thirties as a result of the Great Depression; however, by 1937, 

the economy improved and the facility began producing approximately 2 million pounds of alumina per 

day. 

During World War II production increased dramatically at East St. Louis Works and lead to 

construction of a U.S. Government funded Sinter Plant to increase alumina yield from the high silica 

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

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

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

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

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

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

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

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

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

Major milestones for the East St. Louis Works include: 

1902 March 10*, first land purchased. Construction begins April 5*. 

1903 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. 

1905 The Acid Plant begins operations using fluorspar from Illinois and Kentucky to 
manufacture aluminum fluoride, which is also used in the reduction of aluminum. 

1907 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. 

1911 Facility changes to the Bayer process, an improved continuous process for alumina 
production. 

1916 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. 

1918 Plant 2, a second alumina and acid plant, begins alumina production using bauxite from 
Surinam, South America. 

1925 Bauxite residue is pumped to residue disposal areas rather than using light rail. 

1929 Change over to the dry process for aluminum fluoride production. 

1939 Start processing of spent potliner (SPL). 

1943 Year of greatest production - 829 million pounds of alumina. 

1944 U.S. Govemment owned Sinter Plant starts - uneconomical and shut down in 1946. 

1955 Start U.S. Govemment fluorspar stockpile near old Sinter Plant. 

1957 Refinery shuts down, demolition starts the following year. 

1960 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 

4(X)-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 

J\020209\ESL\N Alcoa Site RIFS Work Plan\AlISections doc 2 - 3 



July 24,2003 

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 (AI2O3* XH2O) 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 modem 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 (Na2C03, also a white powder). 
Although the soda ash was purchased, the quicklime was manufactured at the site by 
"burning" powdered limestone (CaCOa) in a kiln, driving off CO2. 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 
CO2 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: Cmshed 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 
(NaA102 (sol)) 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. 

J \020209\ESL\N Alcoa Site RIFS Work Plan\AllSections.doc 2 - 4 

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


July 24, 2003 

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 retumed to the plant 
and reused in various portions of the process. 

Red mud is red in color, very fine-grained (>90% passes a 2(X) 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% FezOj 

10-20% 

2-50% 

2-10% 

2-8% 

Trace-10% 

AI2O3 

Si02 

Na20 

CaO 

Ti02 

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. 

5) Precipitation: Precipitation is the process where aluminum trihydrate Al(OH)3 is 
crystallized from the sodium aluminate liquor (NaA102(soi)). 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 CO2 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 sodium 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 A1(0H)3 involved heating the hydrated 
alumina in a rotary kiln to drive off the water and produce alumina (AI2O3). 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, AIF3) 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 to 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, CaF2) was 

reacted with sulfuric acid (H2SO4) 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, CaS04) 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 sulfiiric 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 gypsunt 

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 (NasAlFe) which 

may have reached 40 million pounds a year for short periods when cryolite has in high demand. Cryolite 
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is a naturally occurring mineral that is critical to the aluminum smelting process as a fluxing agent. Early 

in the aluminum smelting history natural sources of cryolite were exhausted and a means to generate a 

synthetic cryolite was derived. East St. Louis Works produced cryolite from early in its history. Cryolite 

is also used as an insecticide on many fruits, vegetables and ornamental crops to protect against leaf 

eating pests. East St. Louis Works produced insecticide grade cryolite (dusts, wettable powders and water 

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

included: 

• Anhydrous liquid HF; 

• Sodium fluoride and sodium bi-fluoride which among other uses is the form of fluoride 
typically in toothpaste; 

• Fluoboric acid; and 

• Wolman salts for wood preservation. 

All of the industrial operations manufacturing these fluoride products were southwest of Missouri 

Avenue and were not associated with the North Alcoa Site. Other than the gypsum, review of the 

available historic literature does not indicate any raw materials, intermediates or wastes from these 

products were transferred to the North Alcoa Site. 

Other Processes 

• Sinter Plant: During WWII the demand for aluminum, and therefore alumina, exceeded 
supply. In order to rapidly increase production, the U.S. Govemment 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 Recoverv: In 1939 a cryolite recovery process (called the Heiser Process) was 
started at die 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). 

BuUdings 

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,(XX) 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 Raikoad, an Alcoa subsidiary at the 
time. The warehouse building remains today, but the buffing room was demolished. 

Alton and Southern RR offices (Building 50A'): 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. Govemment 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). 

Bauxite 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 

modem value of 0.6 lb 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 modem 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 ap)ex; 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 subsequentiy 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 referted 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 runs 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 common 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 pattem 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. 

2.2.2 Soils 

The Site is located in a broad alluvial valley that was a former flood plain of the Mississippi River 

knowTi 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 (lEPA, 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 situated in the Till 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 (lEPA, 1997; 

lEPA, 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 m 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. 

J \020209\ESLVN Alcoa Site RIFS Work Plan\AllSections.doc 2 - 1 6 

file:///020209/ESLVN
file://Plan/AllSections.doc


July 24,2003 

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 lEPA 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 (EPA, 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 l-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 (lAWC). 

Interviews with lAWC 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 Raikoad 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 Govemment 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 lEPA (EPA, 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 

currendy 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 

conununity. 

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 RES 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 (COIs) 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 RES 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 (TAL)̂  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 COIs 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 (EPA, 1999), die CERCLA Integrated Site 

Assessment Report for the Childs Property (EPA, 1997), the Alcoa site Phase n Report (ARDL, 2001) 

and an unpublished dataset of surface water and sediment (Dlinois EPA, 2000) were compared with 

conservative screening levels. 

For human health risk assessment purposes, risk-based concentrations (RBCs) from U.S. EPA 

Region IH (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 padiways 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 COIs 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 VOCs 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 

(Es) 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 

ffis 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 ffis 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 ffis 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 RDA 1-Old Pond 

lb RDA 2 - Brown Mud 

Ic RDA 3-Red Mud 

Investigative Block 2 - Gypsum Dike Areas 

Investigative Block 3 - Other Areas of Alcoa Activity 

3a Brick Works/Childs Property (area of the former Sinter Plant) 

3b Redevelopment Area (former stockpile area) 

3c Spent Podining (SPL) Stockpiling Area 

Investigative Block 4 - Areas with No Known Alcoa Activities 

4a North Wet Area 

4b Triangle Wet Area 

4c Ball Fields 

4d Berm Wet Area 

4e Active Commercial Area 

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

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

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

there. 

3.13 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 (COIs) 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 RI 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 curtent 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 RES 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: 

^ The gypsum area was sampled as part of the CERCLA Redevelopment Report (EPA, 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.) 
^ 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: 

,̂ ,.̂ .̂  S?̂:f Type of Cohtamihaied;Media }) '"./. -

Principal threat material (highly toxic or 
mobile source materials) 
Low-level threat material (low to moderate 
toxicity and relatively immobile) 

• hv ,:i • ff{l vv': Presiiinptiye -Remedy:;; '-''"'••[i:-. • K, 

Treatment: Reclamation/recovery (when 
feasible), or immobilization 
Containment (engineered barriers to contact or 
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 fiilly 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 RES data are collected and 

evaluated, in concert with other programs and initiatives of the City, but the RES technical approach to 

data collection presented in this Work Plan is based on the possibility of such fiiture site redevelopment 

options. Furthermore, EPA has encouraged the early input on preferred fiitiure 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 

currendy 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 RES, 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 letter 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 /"sic7 

required under the language of 35 III. 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 EPA 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. Conceming 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 RES 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 RES 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 T A L ' / T C L 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 

H2SO4 

Fluorspar (CaF2) 

HF 

Gypsum (CaS04) 

Pb 

As discussed at the beginning of Section 4.0, a modified TAL Suite will be measured. 
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Sinter Plant 

Bauxite residue 

Limestone (CaCOs) 

Soda ash (Na2C03) 

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). 

3 3 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. Illinois 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 Tide), Illinois 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 II - 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. Illinois. 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., EPA 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 RI/FS 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: 
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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 fiilly 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 prelimineiry 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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3.4 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 RES 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 pmposes. 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 die 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 RES 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 RES, 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 RES 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 RI 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 (ffis) that have somewhat similar characteristics (Section 3.1.2). A CSM has been 

developed for each ffi. 
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3.4.1.1 Source Materials 

The COIs present at an ffi 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. 

ffi-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 ffi-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. 

ffi-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. 

ffi-3 Other Areas of Historical Industrial Activity 

Several different operations occurred at the ffi-3 area, north of Missouri Ave. At the Brick 

Works/Childs Property (ffi-3a), a U.S. Govemment 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 (ffi-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 ffi-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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ffi-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 (ffi-4a), the Triangle Wet Area 

(ffi-4b), the Ball Fields (ffi-4c), the Berm Wet Area (ffi-4d) and the Active Commercial Area (ffi-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, it is a 

necessary part of identifying complete exposure pathways and the CSM. 

Currently, the process-related COIs for the different ffis 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 COIs 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 fiigitive 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 
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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. 

Soil 

The surface soil data for the ffis with existing environmental data as well as what is known about 

site use (both current and fiiture) suggest that on-site soils constitute a potential exposure media for on-

site (via direct contact) and off-site (via fiigitive dust generation) receptors. 
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Air 

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 frequenrty 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 RES (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 (ffi-4a) and ponded surface water on the 

RDAs (ffi-la, -lb, and -IC) 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 (I) the use of water wells as a potable water supply, and 

(2) the presence of COIs 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 exposm-e 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 ffi-1 through ffi-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. 

3.4.1.4.1 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 ffi-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. 

3.4.1.4.2 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 (ffi-4e), and any city workers 

that might perform maintenance activities such as mowing at the Ball Fields. There is litUe to no 

evidence of trespassing at the site. However, the conduct of the RES (e.g., site access improvements) 

may encourage more trespassers over the next two years. Therefore, a trespasser scenario will be 

evaluated for currendy inactive areas of the Site (i.e., all areas except ffi 4c - the Ball Fields and ffi 4e -

the Active Commercial Area). Current off-site receptors are residential receptors. Off-site industrial 

J X020209\ESLXN Alcoa Site RIFS Work PlanXAllSections doc 3-22 



July 24,2003 

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 ffis 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 ffi-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 oflf-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 fiiture 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 ffi. The X denotes 

which receptor will be evaluated for each ffi. 
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investigative 
Block 

1 - Residue 
Disposal Area 
(RDA) 
2 - Gypsum 
Areas 

Current 
On-Site 

Maintenance 
Worker 

Current/ 
Future 
Off-Site 
Resident 

X 

X 

Future -• 
bn-Site 

Indiistrial/,-
Commercial 
; Worker • 

X 

'.: Future" ' 
Ori-Site:; 

Construction 
Worker 

X 

X 

Current/* 
Future 

; bn-Site^ ^ 
Recreational 

X 

X 

future 
On-Site 

Trespasser 
X 

X 

3 - Other Areas of Alcoa Activity | 
3a - Brick 
Works 
3 b -
Redevelopment 
Area 
3c - SPL 
Stockpile Area 
(will be 
remediated to 
remove waste 
materials, if 
identified) 

X 

X 

X 

X 

X 

X 

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 

X X 
X X 

X 

X 

X 

X' 
X 

X 

X 

X 

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 ffis 

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 

JX020209XESLXN. Alcoa Site RIFS Work PlanXAllSections doc 3-24 



July 24, 2003 

pathway for receptors downwind of ffi-1 (the RDAs), ffi-2 - the Gypsum Dike Areas (if future mining 

activities were to occur), and ffi-3 - the Other Areas of Historical Industrial Activities (only if future 

construction activities were to occur). If the RI data identify COPCs in ffi-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 siuface 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 n of the RI. In the interim, the groundwater exposure 

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

3.4.2 Preliminary Human Health Risk Screen - Identifying COIs 

To determine the COIs based on existing data, soil data from the CERCLA Redevelopment 

Report (EPA, 1999), the CERCLA Integrated Site Assessment Report (EPA, 1997), and the Alcoa site 

Phase n 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 ffi-3b 

(Redevelopment Area), 68 surface soil samples (0-1 ft bgs) were collected during an EPA investigation 

(EPA, 1999). Several other samples were collected from ffi-1 - the RDAs and from the gypsum areas 

(ffi-2). The EPA (1999) samples were analyzed for metals, volatiles (VOCs), semivolatiles (SVOCs), 

pesticides, and polychlorinated biphenyls (PCBs). Four additional surface soil samples were collected 

from ffi-1 (ARDL, 2001), and analyzed for metals only. A small dataset was also available for the Childs 

Property (ffi-3a) in the southeastern portion of the Site (EPA, 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 ffi-4c - Ball Fields or ffi-4e - the Active Commercial Area. There 

are also no data to characterize ffi-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 curtent 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 conrmiercial 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 

COPCs 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 HI 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 COIs, but others were qualitatively evaluated flirther 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, magnesiiun, 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 

^ 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 COIs. 

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 

(ffi-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 die 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. 

3.43.1 Summary List of Human Health COIs 

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(l,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 ffi will be based on the COIs specific for that ffi (i.e., for a 

given ffi, the analyte list may be a subset of the complete list of COIs). 
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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). 

3.4.4.1 IB-1: The RDAs 

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

Surface soil samples (0-2 ft) per areas of dispersible materials within ffi-Ia, ffi-lb, and 
ffi-lc. 

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

Additional analytical requirements: 10% of samples also analyzed for T C L ' / T A L 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 T A L ' / T C L list. 

3.4.4.2 IB-2: Gypsum Dikes 

Curtent/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 

• 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. 

3.4.4.3 IB-3: Other Areas of Historical Industrial Activity 

Current/Future Industrial Worker 

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

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

No Phase I risk-assessment data needs for ffi-3c 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~ffi-3a. 

Surface soil samples (0-2 ft bgs) from area ffi-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 ffi-3c 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. 
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3.4.4.4 IB-4: Areas with No Known Historical Activities 

Current/Future On-site Maintenance Worker (ffi-4c, for human health) 

• Surface samples from ffi-4c. 

. No available data, so analytical needs for TAL'/TCL. 

Current/Future Local Recreational Receptor (ffi-4c, for human health) 

• Surface samples from ffi-4c. 

. No available data, so analytical needs for TAL'/TCL. 

Current/Future Industrial/Commercial Worker (ffi-4e, for human health) 

• None (The working areas are currently paved). 

Future Construction Worker (ffi-4e, for human health) 

• Subsurface soil samples (below pavement to 10 ft bgs) from ffi-4e. 

. No available data, so analytical needs for TAL'/TCL. 

3.5 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 

' 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 

7) 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 concem (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 concem. 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 RES. 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 currendy 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 intersjiersed with 

shrub/scmb 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 littie blue heron. 

Both of these state species of special concem 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 COIs 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 infonnation 

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): 

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

Or 

Or 

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 nUe 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 (ffi). 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 ffi. 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 
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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 concem 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). 

3.5.43 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 COPECs 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 alternatives (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, u 

There are seven steps in the DQO process that include: 

1) Stating the problem 

2) Identifying the decision 

3) Identifying inputs to the decision 

4) Defining the boundaries of the study 

5) Developing a decision mle 

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

The overall problem addressed in the RI, 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 sufficientiy sensitive 

analytical methods presented in the QAPP for environmental exposure pathways being investigating in 

the RES. These criteria include those found in Tide 35 of the Illinois 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. 
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3.7.1 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 die 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 ffis: Do COIs 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 for 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 HI 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 EI RBCs 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 die 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, 

COIs 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 

J\020209XESL\N Alcoa Site RIFS Work PlanXAIlSecUons.doc 3 - 4 2 



July 24,2003 

control and the lack of groundwater use eliminate the groundwater ingestion pathway? (2) What are the 

concentrations of COIs 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 n 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 concem 

(Appendix D) in ffi-1, B-3 (excluding ffi-3b), and ffi-4 (excluding ffi-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 0 to 2 ft depth interval as that interval represents the potential 

range of exposure to the ecological receptors of concem 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 ffi-1, ffi-3 (excluding ffi-3b), and ffi-4 

(excluding ffi-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 n 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 (Appendbc 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 ffi-1, ffi-2, and ffi-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 ffi-1 and ffi-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 setdement 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 ffi-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 

altematives. 

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 ffi-1 and throughout the entire 

depth of the gypsum dikes in ffi-2. Geotechnical samples will only be obtained to depths of 

approximately 11 feet below ground surface (bgs) for the ffi-4a area. Agronomic samples will be 
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obtained from 0 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. 
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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 zmc 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 COIs. 

Therefore, in the rest of this Work Plan, the metal analyses that will be measiu:ed at such locations in 

Phase I 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 lB-3b, where two large data collection efforts have been conducted by lEPA 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 ffis where littie 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) 

ffi-la - No surface or subsurface soil samples were available for human health or 
ecological screening-level risk assessment purposes. 

ffi-lb - One surface soil sample was available for screening-level risk assessment 
purposes. 

ffi-lc - 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 ffi-lc. Additional samples are required to determine the potential for exposure over 
the entire area of ffi-lc. 

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 

ffi-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 ffi for two puiposes: 

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. 

ffi-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 ffi include: 

A lack of spatial coverage of samples throughout the ffi, and 

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

ffi-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 

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

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

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

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

ffi-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 

ffis 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 siuface water and sediment data are limited to the open water and vegetated wet 

area adjacent to Lake Drive (ffi-4a) and in the triangle wet area (ffi-4b) (EPA, 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 ffis 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) 

• ffi-la - 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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ffi-lb - No surface water or sediment samples were available for ecological screening-
level risk assessment purposes in the open water or vegetated wet areas. 

ffi-lc - 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 

ffi-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. 

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

ffi-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 

ffi-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. 

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

ffi-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. 

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

ffi-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 ffis 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). 

4 3 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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4.3.2 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) 

4.33 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 COIs 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 conti-ol to 
prevent ingestion of groundwater, 

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

Presence of COIs in Groundwater at Concentrations that Pose Potential Risk 

1) Identification of groundwater COIs, 

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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3) Measure the concentrations of COIs in groundwater, if present; and 

4) Perform fate and transport modeling of measured COIs 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). 

43.3.1 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) 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. 

b) 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 Dl. Admin. Code Section 920.130) requires that this permit be 
approved prior to constracting or deepening a water well. The local health department. 
East Side Health District, will also be consulted. 

c) 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 

d) 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 Illinois 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 Illinois Water Well Construction Code (77 Dl. 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) Sanborn fu-e 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 COIs 

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 

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

^ 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 RES 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 (DAP) 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 COIs, 

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. 

433.4 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 COIs, 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. 

* U.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 COIs 

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 COIs (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 Dlinois 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. 

433.6 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. 

433.7 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 Dlinois 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 n work may be proposed to further 

characterize the nature and extent of COIs. 

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 n 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 n investigations are warranted. 

JX020209XESL\N. Alcoa Site RIFS Work PlanXAllSections doc 4 - 1 1 



July 24,2003 

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 

(B AFs) were used to estimate the concentrations of COIs in biota tissues. Receptors of concem at the 

Site may be exposed to COIs in biota tissues while ingesting prey items that may have accumulated COIs 

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

In the phased approach to the RES, 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 concem 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 conceming 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 

currendy 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. 

4.8 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 dramage pathways. City stormwater sewer 

capacity should be evaluated to determine if it is designed to handle potential stormwater mnoff 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 altematives 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 ffi-1 and ffi-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 usefiil 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 infonnation 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 cunent 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 OBTAI^fED FROM AGENCY DATABASES 

MFG ID 

14 
134 
70 
71 
72 
73 
76 

1 '' 65 
11 
3 

66 
53 
77 
54 
8 

78 
67 
38 
51 
45 
42 
43 
44 
12 
47 
46 
50 
49 
45 
75 
74 
13 
56 
52 
55 
37 
9 

36 
4 
3 
6 
7 

10 
58 
68 

• MFG 
Duplicate 

ID 

77 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I 
65 
38 

NA 
NA 
14 
8 

54 
NA 
NA 

3 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9 
37 

NA 
NA 
NA 
NA 
NA 
58 
10 

NA 

WeUID 

I2I630I73900 
383552090073501 
134961 
134963 
134964 
134965 
244655 
134968 
244653 
121630190000 
121630191800 
241157 
135016 
133017 
135018 
121630189800 
244665 
135021 
134953 
135066 
246118 
246119 
246120 
246117 
121632622700 
253460 
253459 
253456 
253453 
253452 
135085 
135086 
121630190100 
135093 
135199 
135200 
135226 
121632590300 
16338890 
121632379800 
121632396000 
121632396100 
121632396900 
121632970700 
325934 
241156 

Well Name 

2N 9W-29 8f 

12 

W-l 
W.2 
W-10 
16-Mjv 

Easting - SUte 
Plane (Feet) 

2302219 31 
2308062 48 
2306953 60 
2306953 60 
2306938 40 
2306953 60 
2303456 60 
2307545 80 
2308214 00 
2309357 25 
2308130 50 
2307572 60 
2303013 20 
2302272 40 
2303008 40 
2302866 25 
2302272 40 
2307557 40 
2307531 30 
2305727 40 
2307345 80 
2307033 60 
2307115 40 
2307177 20 
2310146 75 
2305727 40 
2305729 60 
2305731 80 
2305729 40 
2305725 40 
2304006 20 
2304632 40 
2304545 75 
2303016 80 
2303007 60 
2303029 40 
2303662 40 
2305560 00 
2307551 20 
2309439 00 
230S69I 00 
2308774 75 
23087S1 50 
2308828 25 
2308252 20 
2307537 40 

Northing. 
Slate Plane 

(Feet) 

707569 51 
703172 14 
704084 40 
704069 20 
704069 20 
704069 20 
703504 20 
704840 40 
702142 40 
702892 06 
710857 19 
702127 20 
708392 00 
707608 60 
708383 40 
708219 63 
707621 40 
702707 40 
710366 40 
709449 20 
705376 80 
705606 00 
705620 60 
705473 00 
703269 83 
709447 20 
709445 20 
709449 20 
709449 20 
709449 20 
704023 40 
70411500 
703925 63 
708978 20 
708383 00 
707805 00 
704818 80 
704910 31 
702717 00 
710237 38 
71189188 
71171050 
71189150 
709499 94 
70960900 
701577 40 

Longitude 

-90 1263 

-90 12186 
-90 12614 

-90 14457 

-90 1191 

-90 1387 

-90 13515 

•90 12157 
-90 12418 
-90 12389 
-90 12386 
-90 1237 

LaUtude 

38 597829 

38 597017 
38 61839 

38 611652 

38 598033 

38 59986 

38 602563 

386I7IS7 
38 621731 
38 621233 

38 62173 
38615163 

Township 

02N 
02N 
02N 
02N 
02N 
02N 
02N 
02N 
2N 
2N 
02N 
02N 
02N 
02N 
2N 
02N 
02N 
02N 
02N 
02N 
02N 
02N 
02N 
2N 
02N 
02N 
02N 
02N 
02N 
02N 
02N 
2N 
02N 
02N 
02N 
02N 
2N 
02N 
2N 
2N 
2N 
2N 
2N 
02N 
02N 

Range 

09W 
09W 
09W 
09W 
09W 
09W 
09W 
09W 
9W 
9W 
09W 
09W 
lOW 
09W 
9W 
lOW 
09W 
09W 
09W 
09W 
09W 
09W 
09W 
9W 
09W 
09W 
09W 
09W 
09W 
09W 
09W 
9W 
09\V 
09W 
09W 
09W 
9W 
09\V 
9W 
9W 
9W 
9W 
9\V 
09W 
09\V 

Section 

29 
30 
30 
30 
30 
30 
20 
29 
29 
17 
29 
19 
24 
19 
19 
24 
29 
17 
19 
19 
19 
19 
19 
29 
19 
19 
19 
19 
19 
30 
30 
30 
19 
19 
19 
19 
19 
29 
17 
17 
17 
17 
20 
20 
29 

Pkrt 

8F 
IH 
IH 
IH 
IH 
7G 
8A 
7E 
NW SE NW 
NW SW SW 
8E 
8F 
IE 
8F 
NW SW NW 
IE 
8F 
8B 
3H 

NENW 
3H 
3H 
3H 
3H 
3H 
6H 
5H 
NENW 
8G 
8F 
8E 

SW SW SE 
3F 
SW 

NE NW NW 
7H 
8D 

Owner 

ALORECO 
ALORECO 
ALORECO 
ALORECO 
ALTON & SOUTHERN RAILWAY 
ALTON AND SOUTH RR 
ALUMINUM ORE CO 
Alunuiiuni Ore Co 
Bnchler & Co 
CASPER SICKMANN 
CERTAIN TEED PROD 
CERTAIN TEED PROD 
CERTAIN TEED PROD 
Ceruintted Producis Corp 
CERTAIN-TEED PRODUCTTS CORP 
CHEMTECKPROD 
DRUG STORE 
HOME ICECREAM CO 
ILLINOIS POWER COMPANY #101 
ILLINOIS POWER COMPANY #102 
ILLINOIS POWER COMPANY #103 
ILLINOIS POWER COMPANY RW-IOl 
liidustnjl Track Supply Inc (Koppers) 
JUL FISCHER DISTRIBUTOR CO #1 
JUL FISCHER DISTRIBUTOR CO #2 
JUL FISCHER DISTRIBUTOR CO #3 
JUL FISCHER DISTRIBUTOR CO #4 
JUL FISCHER DISTRIBUTOR CO #5 
KEY CO 
KEY CO 
Key Co 
LEMP BREWING CO 
OBEAR .--(ESTER CO 
OBEARNESTERCO 
PRESTRESSED SLABS 
Presiressed Slabs Inc 
SOLVAY FLUORIDES INC 
State of Illinois 
Sl.ite or Illinois 1-64 
State ot Illinois 1-64 
Slate ot Illinois 1-64 
State Street Shell 
STATE STREET SHELL #MW5-16 
THEO TAYCOSKl 

Address 

29ih St (near Missoun Ave ) 
29th St (near Missoun Ave ) 
29ih St (near .Missoun Ave ) 
29th Si (near Missoun Ave ) 
3901 Missoun Ave 

2400 McCasland Ave 
2400 McCasland Ave 
3500 Missoun Ave 

DriUer 

BAITS 

H L WATSON 
Watson Harold L 
Watson. Harold L 

Watson. Harold L 
WATSON (RNK) 

BIGNAL 
BIGNAL 
BIGNAL 
BIGNAL 
Kohncn. Clarence 
BURLINGTON ENVIR INC 
BURLINGTON ENVIR INC 
BURLINGTON ENVIR INC 
BUTU,INGTON ENVIR INC 
Bl/RLINGTON ENVIR INC 

WATSON 
Watson. Harold L 

ST CH DRILL 
Miller Alfred Hampton 

Luhr Brothers Inc 
Luhr Brothetj. Inc 
Luhr Brothers Inc 
Luhr Brothers. Inc 
Midwest Dnllins. Inc 
MIDWEST DRILLING 

Date 
DriUed 

01/01/43 
01/01/43 
01/01/43 
08/01/44 
01/01/44 
10/01/40 
10/01/40 
I I f l I /45 
IOA)I/43 

01/01/43 

12/01/42 
10/01/30 
01/01/72 
01/01/49 
01/01/33 

01/19/31 

01/01/43 
01/01/43 
07/01/43 
01/01/46 
01/01/43 
01/01/43 

10/29/36 

03/26/74 
07/11/73 
07/16/75 
07/10/75 
09/15/99 

09/01/37 

Depth 
(Feel) 

115 
121 
118 
112 

100 
122 

30 
106 
106 
no 

113 
98 
84 

115 
26 
20 
13 
33 

24 
24 
24 
24 
24 

100 
113 

720 
104 
104 
100 

20 

25 
91 

WeU 
Status 

WATER 
WATER 

WATER 

WATER 

WATER 

WATER 
U 
WATER 
WATER 
WATER 
WATER 
WATER 

Wen 

Use' 

UNK 
i r 
IC 
i r 
IC 
i r 
IC 
ic 

DO 
ic 
ic 
IC 

ic 
IC 
ic 
IC 
MO 
MO 
MO 
MO 
UNK 
MO 
.MO 
MO 
MO 
MO 
IC 
IC 
UNK 
IC 
IC 
IC 
IC 
IC 
LNK 
DW 
DW 
DW 
DW 

MO 
DO 

Pumping 
Kale 

(gpni) 

938 

Permit 
Number 

0 
0 

0 

98111 

0 

126802 

28844 
0 
0 
0 
none 

Permit Date 

13-JaiiSl 

12-Sep-86 

Data Source 

ISGS (Wells Coverage) 
USGS .NWIS 
ISWS (Pnvale Well Database) 
ISWS (Pnvjie Well Database) 
ISWS (Pnvate Well Database) 
ISWS (Pnvale Well Database) 
ISWS (Pnvate Well Database) 
ISWS (Pnvale Well Database) 
ISWS (Pnvate Well Database) 
ISGS 
ISGS 
ISWS (Pnvate Well Database) 
ISWS (Private Well Database) 
ISWS (Pnvate Well Database) 
ISWS (Pnvate Well Database) 
ISGS 
ISWS (Pnvate Well Database) 
ISWS (Pnvate Well Database) 
ISWS (Pnvate Well Database) 
ISWS iPnvaie Well Database) 
ISWS (Pnvate Well Database) 
ISWS (Pnvate Well Database) 
ISWS (Pnvate Well Database) 
ISWS (Pnvate Well Database) 
ISGS 
ISWS (Pnvate Well Database) 
ISWS (Pnvate Well Database) 
ISWS (Pnvate Well Database) 
ISWS (Pnvate Well Database) 
ISWS (Pnvate Well Database) 
ISWS (Pnvate Well Database) 
ISWS (Pnvate Well Database) 
ISGS 
ISWS (Pnvate Well Database) 
ISWS (Pnvale Well Database) 
ISWS (Pnvate Well Database) 
ISWS (Pnvate Well Database) 
ISGS 
ISWS (PICs Database) 
ISGS 
ISGS 
ISGS 
ISGS 
ISGS 
ISWS (Pnvate Well Database) 
ISWS (Pnvate Well Database) 

Conunents 

Assumed date as Jan 1 
Assumed date ̂  Jan 1 
Assumed dale as Jan 1 
Assumed date as \ u ^ I 
Assumed date as Jan 1 
Assumed date as Oct 1 

Assumed date as O t 1 

Assumed date as Jan 1 

Assumed date as 0:t I 

AssuiTied date as Jan 1 
Assumed date as Jon 1 

Assumed date as Jan I 
Assumed date ds Jan I 

Assumed date as Jan I 
Assumed dale as Jan 1 
Assumed date as Jan 1 

Assumed date as Sep 1 

Notes 

Well use dermitions 
DO - Domestic 
DW - Dewatenng 
IC - Itidustnal/Comniercial 
MO - Momtonng 
UNK - Unknown 
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TABLE 3.3-1 

SUMMARY OF POTENTIAL DATA SOURCES 

MFG 
Dataset ID 

ESL-0016 

ESL-0017 

ESL-0049 

ESL-0051 

ESL-0074 

ESL-0080 

| E S L - 0 0 8 I 

Title 

Hydroseolojtc Investigation 
Diesel-Fuel Release, East St 
Lxiuis Service Facility 

CERCLA Integrated Site 
Assessment - Child's Property 
CERCLA Redevclopincnl 
Assessineni 

Letter Report for Alcoa East ".• 
Saint Louis' '- •' \ ' 
ALCOA Aitc Pliusc II Easi 
SI Louis, Illinois 

(No Title - Data for surface 
water and sediment samples 
collected in the nonh wci tirca) 

EPA STORET Data 

Source 
OrganizUon 

Burlington 
GnvifDnmental 

IL-EPA 

IL-EPA 

Ecology! and; 
Envlrorahent'-' 
Applied 
Research & 
Development 
Laboratory 

IL-EPA 

u s EPA 

Author 

BradWKiteW,, 

Todd Gentiles 

Published 
Date 

07/21/92 

09/24/97 

07/09/99 

/; '(xiiosm 

12A)5/0I 

04/17/02 

MFC Data 
Quality 
U v e l 

4 

2 

2 

•'?:',vl'?-',' . 

3 

3 

2 

MinDale 

04/07/92 

04/04/96 

09/ l4«5 

i'mnimi 

\\/06mi 

08/12fl7 

02/22/77 

MaxDate 

04/07/92 

11/25/96 

04/11/96 

• i';'05/02A)0 

ll/06A)l 

08/12^7 

12/14/98 

Total 
Record 
0 ) u n t 

144 

589 

4230 

180 

296 

28667 

Count of Records by Media Type' 

SW 

0 

0 

0 

mi 
0 

87 

27881 

GW 

144 

0 

180 

0 

0 

0 

SL 

0 

589 

4050 

ill 
180 

0 

0 

SD 

0 

0 

0 

0 

209 

663 

VG 

0 

0 

0 

• . ' • ' . • • ' ' • . •v iui i 

0 

0 

FT 

0 

0 

0 

0^-6 

0 

0 

0 

TI 

0 

0 

0 

0 

0 

123 

Notes 

All groundwater data 
High data quality. 

3 GW locations not know, 
those are level 1 
Data not entered due 10 '•' 
tmreli^lelocation;\^ ,',; 
mfcmiiaiinbn.'"' . " , '-

Very limited 
documenlation associated 
with this data set 
Obtained via database 
query on the STORET web 
site 

Notes 
Exptanuiion of Mediu types. 

SW • Surface water 
GW - GrDundwuter 
SL • Soil 
SD - Sedimeiii 
VG - Vegetation Tissue 
FT - Rsh Tissue 
TI - Tissue 

Iiidicutes not imported into the ddtobase due to MFG duta quality level < 2 
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TABLE 3.4.3-1 

PRELIMINARY HUMAN HEALTH RISK SCREENING OF SURFACE SOILS BY INVESTIGATIVE BLOCK 

s .USEPA'F^Ioh 
>:-3.ResldentlaL'. 

^J(ResTdue>1; 
sTiRedeyel 

2,4-Dinltrotoluene mg/kg 1.6E-I-01 ND ND 0.14 ND No, < res RBC 
2-Methylnapthalene mg/kg 1.6E-I-02 ND ND 1 0.51 No, < res RBC 
4,4'-DDD mg/kg 2.7E-I-00 ND ND 0.014 0.015 No, < res RBC 
4,4'-DDE mg/kg 1.9E•^00 0.0005 0.0037 0.014 0.074 No, < res RBC 
4,4'-DDT mg/kg 1.9E-f00 ND 0.00053 0.037 0.15 No, < res RBC 
4-Methyphenol mg/kg 3 9E-f01 ND ND 0.12 ND No, < res RBC 

Acenaphthylen^ mg/kg 4.7E-h02 ND ND 0.26 0.51 No, < res RBC 
Acenapthene mg/kg 4.7E-I-02 ND ND ND 0.54 No, < res RBC 
Acetone mg/kg 7.8E-1-02 0.023 0.008 0.15 0.015 No, < res RBC 
Aldrin mg/kg 3.8E-02 ND ND 0.016 0.004 No, < res RBC 
alpha-BHC mg/kg 1.0E-01 ND ND 0.0066 0.00047 No, < res RBC 
alpha-Chlordane mg/kg 1.8E-tO0 ND 0.00061 0.12 0.089 No, < res RBC 
Aluminum mg/kg 7.8E+03 59800. 7380 - 73800 : j ; 60400;? Yes, > adj. res RBC 
Anihracene mg/kg 2.3E-)-03 ND ND 0.2 1.4 No, < res RBC 
Antimony mg/kg 3.1E+00 ; j i : i : ^ r U'^iMiysm M 9 M ^ Yes, > res RBC 
Aroclor-1016 mg/kg 5.5E-I.00 ND ND 0.5 0.046 No, < res RBC 
Aroclor-1221 mg/kg 3 2E-01 ND ND NO 0.094 No, < res RBC 
Aroclor-1232 mg/kg 3 2E01 ND ND ND 0 046 No, < res RBC 
Aroclor-1242 mg/kg 3.2E-01 ND ND ND 0.046 No, < res RBC 
Aroclor-1248 mg/kg 3.2E-01 ND ND ND 0.046 No, < res RBC 
Aroclor-1254 mg/kg 3.2E-01 ND ND 0.26 0.046 No, < res RBC 
/\r(x:lor-1260 mg/kg 3.2E-01 ND ND 0.13 ^,3:5,^5 No, low frequency ot detetaion 

Arsenic mg/kg 4.3E-01 34.6. i9.2H.< ^£226:.ia-; .16241 Yes, > res RBC 
Barium mg/kg 5.5E-I-02 80.5 i^/^59^ 361 377 Yes, > ad], res RBC 

Benzo(a)anthracene •"9^9 8.7E-01 ND ND /.'J2.7f: J?fr5:5r Yes, > res RBC 

Benzo(a)pyrene jngrtta. 8.7E-02 ND ND i 3 .2 i^m t-sm Yes, > res RBC 
Ben2o(b)fluoranthene mg/kg 8.7E-01 ND ND •:r7;9V,;l7a;'( •^-•^7.5 '^^ Yes, > res RBC 

Benzo(g,h,l)perylen^ mg/kg 2.3E-f02 ND ND 0.93 4.1 No, < res RBC 
Benzo(k)(luoranthene mg/kg 8.7E-t-00 ND ND 8.3 2.3 No, < res RBC 
Beryllium mg/kg 1.6E-1-01 ND 0.46 0.9 No, < res RBC 
beta-BHC mg/kg 3.5E-01 ND ND 0.00078 0.0057 No, < res RBC 

bls(2-Ethylhexy1)phthalate mg/kg 
4.6E-I-01 

ND 0.16 6.9 -^• ;89^; ; r i 
No, low frequency of detection; 

common laboratory contaminant 
Butylbenzylphthalate mg/kg 1.6E-f03 ND ND 2.8 0.72 No, < res RBC 

Cadmium mg/kg 7.8E+00 2.5 1.9 i24:8T 447- Yes, > res RBC 
Calcium mg/kg NA 256000 339000 255000 95900 No, low Inherent toxicity 
Carb£tzole mg/kg 3 2E+01 ND ND NO 0.74 No, < res RBC 
Chlorobenzene mg/Rg 1.6E-1-02 NO ND ND 0.015 No, < res RBC 

Chromium* mg/kg 2.3E+01 2540 20.8 1130 141 Yes, > res RBC 
Cfirysene mg/kg 8.7E-H01 ND ND 5.4 No, < res RBC 
Cobalt mg/kg 1.6E-f02 5.9 2.9 117 96 No, < res RBC 

Copper mg/kg 3.1E-t-02 85.2 71.2 592 .43300 Yes, > res RBC 
Cyanide mg/kg 1.6E+02 0.58 \ 273V 24.9 Yes, > res RBC 
Cyanide, Reactive mg/kg 1.6E+02 0.36 ND NO NO No, < res RBC 
Cyanide, Total mg/kg 1.6E-H02 0.71 ND NO NO No, < res RBC 
delta-BHC mg/kg 3.5E-01 0.00056 0.035 0,019 0.0054 No, < res RBC 

Dibenz(a,h)antliracene mg/kg 8.7E-02 ND ND ND Yes, > res RBC 
Oibenzofuran mg/kg 1.6E•^01 NO ND 0.41 0.51 No, < res RBC 

Oieldrin mg/kg 4.0E-02 ND 0.00099 0.0077 0.068 
No, ubiquitous and not process-

related 
Oiethylphthalate mg/kg 6.3E-f03 ND ND 0.051 0.022 No, < res RBC 
Di-n-Butylpfithalate mg/kg 7.8E-(-02 ND ND 1.2 No, < res RBC 
Di-n-octylphthalate mg/kg 1.6E-I-02 ND ND 1.5 18 No, < res RBC 
Endosufan sulfate mg/kg 4.7E-f01 NO ND ND 0 0079 No, < res RBC 
Endosulfan I mg/kg 4.7E-t-01 0.00053 0.00049 0.0077 0.04 No, < res RBC 
Endosulfan II 
Endosulfan sulfate 

mg/kg 
mg/kg 

4.7E-K01 ND 0.0019 0.014 0.0089 No, < res RBC 
4 7E-I-01 NO IviD 0 0035 0.0046 No, < res RBC 
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TABLE 3.43-1 

PRELIMINARY HUMAN HEALTH RISK SCREENING OF SURFACE SOILS BY INVESTIGATIVE BLOCK 

USER/iSe'gron 

Endnn mg/kg 2.3E-f00 NO 0.00051 0.0083 0.033 No, < res RBC 
Endrin aldehyde mg/kg 2.3E-f00 NO ND 0.0084 0.011 No, < res RBC 
Endrin Ketone mg/kg 2.3E-f00 NO NO 0.016 0.019 No, < res RBC 
Ethylbenzene mg/kg 7.8E-f02 NO ND ND 0.015 No, < res RBC 
Fluoranthene mg/kg 3.1E-H02 NO ND 4.2 8.2 No, < res RBC 
Fluorene mg/kg 3.1E-f02 NO NO ND 0.51 No, < res RBC 
gamma-BHC (Lindane) mg/kg 4.9E-01 NO NO 0.0046 0.003 No, < res RBC 
Gamma-Chlordane mg/kg 1.8E-f00 ND 0.00046 0 025 0.03 No, < res RBC 
Heptachlor mg/kg 1.4E-01 NO 0.00005 0.0021 0.0026 No, < res RBC 
Heptachlor epoxide mg/kg 7.0E-02 0.00075 0.00054 0.016 0.0028 No, < res RBC 

lndeno(1,2,3-cd)pvrene mg/kg 8.7E-01 ND ND : ,sJ^f VjiAS';^ Yes, > res RBC 
Iron mg/kg 2.3E-1-03 305000." i5; , i7530ai i i 111 5000 ^^^9300., No, low inherent toxicity 

Lead mg/kg 4.0E+02 291 4^1470^ ,38200"< *si5S00"?i^i Yes, > res RBC 
l^agnesium mg/kg NA 1730 1610 25100 11600 No, < res RBC 
Manganese mg/kg 1.6E+02 .•.ISSs 139 ^oioy ¥,1260:;!: Yes, > ad|. res RBC 
Mercury • " 9 ^ 9 2.3E•^00 1.1 0.09 :A3 - ; 0.8 Yes, > adj. res RBC 
Methoxychior mg/kg 3.9E-f01 0.021 0.013 0.067 0.09 No, < res RBC 
Methylene Chloride mg/kg 8.5E-(-01 0.022 0.017 0.1 0.054 No, < res RBC 
Napthalene mg/kg 1.6E-f02 NO ND 0.38 0.44 No, < res RBC 
Nickel mg/kg 1.6E-I-02 7.3 8.7 i i-iC212^ir:' 6321V Yes, > adj. res RBC 
Nitrobenzene mg/kg 3.9E-f00' NO NO 0.061 NO No, < res RBC 
Pentachlorophenol mg/kg 5.3E-f00 ND ND ND 1.1 No, < res RBC 
Phenanthrene mg/kg Z3E-f02 NO ND 0.89 5.1 No, < res RBC 
Phenol mg/kg a3E-f03 ND ND 0.092 ND No, < res RBC 
Potassium mg/kg NA 226 BOB 3060 3830 No, low inherent toxicity 
Pyrene mg/kg 2.3E-f02 NO ND 3.3 8.2 No, < res RBC 
Selenium mg/kg 3.9E-f01 3.6 3.2 14 No, < res RBC 
Silver mg/kg 3.9E-I-01 11.2 25.6 28.2 ;108:^ Yes, > ad), res RBC 
Sodium nrig/kg NA 29900 3080 23500 3470 No, low inherent toxicity 
Styrene mg/kg 1.6E-f03 ND ND NO 0.015 No, < res RBC 
Tetrachloroethene mg/kg 1.2E-f01 NO ND ND 0.015 No, < res RBC 
Thallium mg/kg 5.5E-01 ND ND ;Mi9i; 5^3.45 Yes, > ad), res RBC 
Toluene mg/kg 1.6E-f03 ND ND ND 0.013 No, < res RBC 

Toxaphene mg/kg 5.8E-01 NO ND ji£ca9>>;s^ 0.15 
No, ubiquitous and not process-

related 

Vanadium mg/kg 5.5E+01 :1820;^ 25.8 ?682:i> #i: :73V Yes, > res RBC 
Xylenes (total) mg/kg 1.6E-I-03 ND ND ND 0.014 No, < res RBC 

Zinc mg/kg 2.3E+03 283 272 1430 -51800 - Yes, > res RBC 

USEPA Region III, Risk-Based Concentration (RBC) Table, April 25, 2003. RBCs followed by *n' are for noncarclnogenic effects and have been adjusted 
by 01 to correspond with a Hazard Quotient of 0.1, per Regton III guidance (2002) 

' RBC for acenaphthene used as surrogate 
' RBC for pyrene Is surrogate for this noncaranogenic PAH. 
' Results are for total chromium, which Is expected to be predominantly Cr III given the likely reducing environmental conditions. 

RBC for Cr VI Is conservatively used In this preliminary nsk screening of soils 
iHigiiiightl 
BOLD = COI 
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TABLE 3.7.1-1 

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

Potential Exposure 
Scenario ; eiirrent/FiitureiOH^SiteResideht:;: 

'A.^ 
'^^FutiiriejOii-iSite e6n^^ 

• |Possible.^iiandM 
;ilc.;^littlie 'mtrusiv^ activity) '••'. 

ji'-i' 

Potential Exposure. 
Pathway 

1. State the problem 

-Inhalation'ofSite-assdciated 

ihjgestioitt/deiTOal'cbnti^ct^^^^ 
asisbciated particulktes^depbsitedl,^^^^^^ 

.off-site'.surrace'sbU^",,' ' ,' : -;: 
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. 

Ingestion/dermal contiact Avith suiface" 

'S'Ji; InKalatibn of parj|iculate:du!St 
ĵ >;& mobilized from surface soil 
î J; 5 diinhg proposed laiidfill • 
-. •!, .', development 

2. Identify the 
decision 

Do COIs 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 fiiture 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 
soil? 

3. Identify inputs to the 
decision 

Concentrations of COIs in surface 
soils (depth 0-2 ft) fi-om samples 
collected from 10 locations within 
areas of dispersible material (i.e., not 
continuously wet areas) of each of 
the three RDAs: la, lb, and Ic. The 
areas of dispersible material are 
generally the concentric rings of dry, 
red materials in subareas lb and Ic, 
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 COIs: As, Cr, V*. 
Therefore, analyses required for 
these analytes as well as lead (per 
USEPA). 
Measure TCL analytes in a smaller 
subset of surface soil samples 
collected within each of the three 

Concentrations of COIs 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 COIs: As, Cr, V. Therefore, 
analyses required for these analytes as 
well as lead (per USEPA). 
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). 

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

Concentrations of COIs 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. 
For Site-specific emissions 
modeling, use percent silt and 
moisture content collected from a 
subset of samples of dispersible 
materials (column 1). 
Preliminary risk screening 
identifies the following COIs: As, 
Cr, V. Therefore, analyses 
required for these analytes as well 
as lead (per USEPA). 
Measure TCL analytes in 10% of 
surface soil samples collected 
within each of the three RDAs. 
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TABLE 3.7.1-1 

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

Potential Exposure 
Scenario 

Potential Exposure 
Pathway 

4. Define boundaries of 
the study 

5. Develop a decision 
rule 

6. Specify limits on 
decision errors 

7. Optimize design for 
obtaining data 

Current/Future Off-Site Resident 
Inhalation of Site-associated, wind-

generated particulates; . 
ingestion/dermal; boniEictlwith. Site-'. 
associated particuiatiisdepositedr^to' 
•' - 'off-site surface soil;' • ,; 

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 COIs and 
TCL analytes.) 

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. 

If COIs or a TCL analyte exceeds the 
risk-based screening value, then that COI 
will be carried forward into the initial 
BLHHRA. 
Precision criteria for use of data are 
defined in Sections 4.2.1.1 and 4.2.1.2 of 
Appendix G-1 (QAPP). 
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 

FutureOn-SiteC^onstruction Worker 
(Possible LabdfiU .̂Redlevelopment 

i.e;,littlie,intrus 

i . , • - ' " - • • - : - ' ' ' v : " : • - ' • > • ' ^ - ' ^ : , ' ; • ; ' • ' ; ; i : ^ ' • • / ; : • 

Ingestibn/deiroal' contact .with suii-face 

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. 

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

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

ive activity) 

Inhalation of particulate dust 
/ , mobilized'from surface soil 

during proposed landGU 
, devielbpment 

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. 
If COIs or a TCL analyte exceeds the 
risk-based screening value, then that 
COI will be carried forward into the 
initial BLHHRA. 
Precision criteria for use of data are 
defined in Sections 4.2.1.1 and 4.2.1.2 
of Appendix G-1 (QAPP). 
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 
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TABLE 3.7.1-1 

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

Potential Exposure; 
Scenario/ T ":; Cutit^ntT^i^eiQf^iSiteii^ 

Potential Expbsure' 
Pathway 

Inhalation of Site-associated, wind-y 
: " \ 3 ' -'̂ eiMrat^ia^piai?^ 
ingestion/dermal contact with Site-' 
associated pam^ 

,! •v:V :̂v;:;;bflf;̂ i5ite;surface !sbiis;.y s\'-y/;".';̂ :'-
Ingestibmderaial^c6iitact-with|^^ 
V ' i i t i ' ^ i M ^ ^ ,:f i^'^isbil'^-iWii^ .̂ !:.:i-!-^^ :̂'':s^k£':'V-';;.: 

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 II 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 results of the 
Phase I data evaluation and the initial 
BLHHRA. 

^if|Inhalatibn>f:particulate dust 
j:;|y;/'i;mQDUized:frbm^̂ !̂̂  spil. 

: during proposed landnu 
development 

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 II 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. 
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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, . 
Exposure ' 
Scenario. . 

Potential 
Exposure 
Pathways 

1. State the 
problem 
2. Identify the 
decision 

3. Identify inputs 
to the decision 

4. Define 
boundaries of the 
study 

5. Develop a 
decision rule 

6. Specify limits 
on decision errors 

;;" :;anhalatibfi^f^ite-assbcia 
particulates;: mgestaon/dermalcontact.mthSite-ri^'?7 

assodatied pahiciuateX depibsited t̂bloffTsitelsu 

rSinti'alatib^^ffgyn^s^^ 
;• I?: V J'jr<?cti>ities;of;su]|t̂  • 
?'fKiiigestion/de1^ 

Conduct a site investigation to assess the potential risks posed by particulate emissions from proposed gypsum mining operations; develop 
remedial alternatives to address the identified risks 
Do COIs in gypsum materials pose potential risk to off-site 
residents through wind-generated particulate emissions and air­
borne transport to off-site areas? 
• Concentrations of COIs in surface gypsum materials (0-2 ft) 

at 10 locations. 
• 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 COI. 
• Measure TCL analytes in 2 of surface gypsum samples 

collected within IB-2. 
• 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 III RBCs. (Presented in Table 3-1 for COIs and 
TCL analytes.) 

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. 

If COIs or a TCL analyte fi-om 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). 
Precision criteria for use ofdata are defined in Sections 4.2.1.1 
and 4.2.1.2 of Appendix G-1 (QAPP). 

Do COIs in gypsum materials pose potential risk to off-site residents 
through particulate emissions and air-borne transport to off-site areas if 
gypsum mining were to commence. 
• Concentrations of COIs 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 COI. 
• 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 III 

RBCs. (Presented in Table 3-1 for COIs and TCL analytes.) 
Figure X shows the areal boundaries of the IB-2 area. The vertical 
boundaries are fi-om 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. 
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. 

Precision criteria for use ofdata are defined in Sections 4.2.1.1 and 
4.2.1.2 of Appendix G-1 (QAPP). 
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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 
Exposure 
Scenario OfF-SlteiResidential'Sceriarib^ 

• •• ' h i 
;t<..."ir. 

• f e? t : fOfffSite Residential Scenario 

Potential 
Exposure 
Pathways 

7. Optimize 

design for 

obtaining data 

[ Inhalation bf^Site-asstyciated^'w^^ I |̂; 
particulates;;injg^tibii/derm^;'contia(i^^^^^ 

associated particulatek^'deposited'tboffi-site,surfaces^ 
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 
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. 

1 ,̂'Irihjuatibh ;(9f: g^ 
'*"; v;} ̂ '-iactiyitie^ bf-Vurafc^su^ materials: 
; .angestiqivqennal con^^ 

° depbsitea.tb off-site surface soil. 
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 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. 
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TABLE 3.7.1-3 

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

Potential Exposure 
Scenarios 

Potential Exposure 
Pathways 

1. State the problem 

2. Identify the 
decision 

3. Identify inputs to 
the decision 

C u r r e i i i t / f u t U r ^ I i ^ u s t r i a i A V i ^ ^ 

;;Ingestioii/berihal Contact >;;.,'! ;̂  i;'i;;!f'>-fiingestibnZblmi^ ''•;. vA • ••" Inhaliation of Particulates 
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. 
Do COIs in surface soil pose potential risk 
to future industrial worker ingesting or in 
dermal contact with the surface soil? 

• Concentrations of COIs in surface soil 
samples (depth 0-2 ft) from previous 
investigation for 3a and 3b areas. 
(Possibly just used qualitatively because 
ofdata quality uncertainty.) 

• Concentrations of COIs 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.) 

Do COIs in surface/subsurface soil pose 
potential risk to future construction worker 
ingesting or in dermal contact with the surface 
soil? 
• Concentrations of COIs 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 COIs 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.) 

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

• 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 IH RBCs. (Presented in 
Table 3-1 for COIs and TCL analytes.) 

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

• 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 O F ALCOA ACTIVITY (IB-3) 

Potential Exposure 
Scenarios Current /Future Industrial Worker Fu ture Construction Worker 

Potential Exposure 
Pathways Ingestion/Dennal Contact: . itngestibnA)ermal! Contact Inhalation of Particulates 

4. Define boundaries 
of the study 

Figure X shows the horizontal boundaries 
of the IB-3 areas. The vertical boundary 
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. 

Figure X shows the horizontal boundaries of 
the IB-3 areas. The vertical boundary for Site-
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. 

Figure X shows the horizontal boundaries of the 
IB-3 areas. The vertical boundary for Site-
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-I (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 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 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 II 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 I HUMAN HEALTH DQOs FOR BALL FIELD AREA (IB-4c) 

Potential Exposurie 
Scenarios 

•'•' ' i ! i>i= 

Current/Fiiture Maihtenahce Worker/ Current/Future libcalr^Recreation Receptor 
Potential Exposure 

Pathways 
1. State the problem 

Incidental Ingeistion/Dermal Contact Incidental Ingestibn/Dermal Contact 
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/future 
recreational receptor ingesting or in dermal contact with the surface 
soil? 

3. Identify inputs to the 
decision 

Concentrations of COIs 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) 
Collect 5 samples for % silt and % moisture. 
No previously collected data from this area; 
therefore, no COIs 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.) 

• Same data and QA/QC samples required in column 1. 
• 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 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 ofdata are defined in Sections 
4.2.1.1 and 4.2.1.2 of Appendix G-1 (QAPP). 

Precision criteria for use ofdata 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 II 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 Expoisure-: 
Scenarios. / , '̂ ;;v iCurrerit/FutufeiMaihteriaricejWbrkier .'-;: 

- ' ••'—.t'" Vii:: CurrehuEutUre"!^^ Receptor 
Potential Exposure 

Pathways' •• • iricideritalflrigestibn/DciTOal'Gontafct.'' '^'''' - ^'L'-'t!' r-^i,T*»M#l«»i^ ir; Ihdderit^l liigestibh/Dehnal Contact 
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) 

Potential Exposure Scenarios < 

Potential Exposure Pathways' 
1. State the problem 

2. Identify the decision 

3. Identify inputs to the decision 

4. Define boundaries of the study 

5. Develop a decision rule 

6. Specify limits on decision errors 
7. Optimize design for obtaining data 

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. 
Do COIs in surface soil pose potential risk to current/future maintenance worker ingesting or in dermal contact with 
the surface soil? 
• Concentrations of COIs in 10 surface (0-2 ft) and 10 subsurface (2-10 ft) soil samples to be collected. 
• QA/QC samples: Collect minimum of 1 field duplicate and 1 MS/MSD sample per 20 samples for COI analyses, 

(per example QAPP). 
• Collect 5 samples for % silt and % moisture. 
• Analyze 10% of total samples for TCL. 
• Analytical method detection limit targets are USEPA Region HI RBCs. (Presented in Table 3-1 for COIs and 

TCL analytes.) 
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. 
If COIs or a TCL analyte exceeds the risk-based screening value, then that COI will be carried forward into the 
initial BLHHRA. 
Precision criteria for use ofdata are defined in Sections 4.2.1.1 and 4.2.1.2 of Appendix G-1 (QAPP). 
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 3.7.1-6 

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

Potential Exposure 
Scenario ,.' 

0 M ' ^ '^'s^S: '• -^^^Jv'S^f^lSI^ 
aOffrSrtejiflgestibn^^CtfbTO 

f;3j©ff;Site;iEiiwsuTtetb?iSu 
n:r:̂ >. :,̂ frĵ a'feaiv?;.£Gbnta^dtbyXji 

>yater; and/or Sediment 
bylGrbuhd^afer 

Potential Exposure 
Pathways 

1. State the problem 

Ingestioh/bf'pbtiable.waterj^^^ 
: . ' , ' ' / ' \ ' -. ...,;• Site:-'•'';•;':""' •"';;'.';•:•. r ' ' ' ' ' ' \ . 

y(pi^hui'ct'br}ihge^^ or. aquatic receptors of 
ŝu'rfacC!#atei'/aM^̂ ^ by; gi;oundwater 
":•',' ••,";'•'•' ] 7'̂ •''.''•,:''''''.:"'''- "-fromthe Site. , ' ' •'' 

Conduct a site investigation to assess the potential risks posed ingestion of groundwater downgradient of the site; develop remedial 
alternatives to address the identified risks 

2. Identify the 
decision 

Do COIs 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 COIs 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 
• Assessment of the effectiveness of the institutional control 

within downgradient areas that prohibits the installation 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. 

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

Presence of COIs in ^oundwater at concentrations that pose 
potential risk 
• Comparison of COI and TCL results of Phase I surficial soil 

sampling to the EPA Region III soil-to-groundwater SSLs; COIs 
that do not pass the SSLs become Phase I Groundwater 
Ingestion COIs. 

• Classification of groundwater beneath and downgradient of the 
Site 

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

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

• 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 COI and TCL results of Phase I surficial soil 
investigations to the Site-specific SSLs for soil-to-
groundwater-to-surface water pathway. 
COIs that do not pass the SSLs become Phase I Groundwater-
to-surface water COIs. 
Dissolved concentrations of groundwater-to-surface water 
COIs in groundwater at 3 on-site downgradient and 1 on-site 
upgradient locations. 
Comparison of upgradient and downgradient concentrations to 
identify the COIs contributed by former Alcoa operations. 
Obtain data to support natural attenuation modeling (same data 
as groundwater ingestion pathway). 
Fate and transport modeling to estimate resulting 
concentrations of COIs in surface water and/or sediment 
contacted by groundwater from the Site, if necessary. 
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 IBs) 

Potential Expbsure. 
Scenario ; 'y:;''?;''-''V^'v:,Qff^Sitie^int|estibn^,bfjGrbuiidw 

i|;-Off-iSitC!Exposure to , 
î ' - ;ii;:::.-v J;3;^^aag^;.;^^;^Contact« 

S u r f a c e r W a t e r a n d / o r S e d i m e n t 
Cbnfacted-byQroundwater . ' •: 

Potential Exposure 
Pathways 

)M^: ' '^^ 'Aj^b%;'^^ 
I n g ^ t i b h o f pbtable .wî ^̂ ^ 
' ••'•.' ' • •',yy'V'''''-^.>.';.''^V-..'V,Site. •'•';' •!-\i'i"1::'-,:'''4'f- '̂:'''"'̂ '- '̂'''''S''v[i' 

gradient) 
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 the lower of 
Illinois Groundwater Standards, OR Federal EPA National 
Recommended Water Quality Criteria: 2002. 

:;̂ :;! ;̂X^bnta'cî ran b r aqiiatic receptors of 
^^^uWaciei'iVPB'te'r/and''̂  

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 0 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 COIs from former 
Alcoa operations do not pose risk to human health or the 
environment. The vertical boundaries are from 0 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 ofdata are defined in Sections 4.2.1.1 and 
4.2.1.2 of Appendix G-1 (QAPP). 

Precision criteria for use ofdata 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 

1. State the problem 

2. Identify the decision 

3. Identify inputs to the 
decision 

Ingestion of surface soil and ' . 
'; prey that may have 
accumulated COlis frpni ' 

. surface soil: 
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 
1) Do COIs in surface soil pose 

potential risk to tertestrial 
ecological receptors ingesting 
the surface soil? 

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

• 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. 

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

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

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

jllngestibnof.i^urfacewater'a^^ ;: 
'.,prey: that mayihave accumuliated 

COIs froion siirfalce water., 
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 
1) Do COIs in surface water pose 

potential risk to semi-aquatic 
and/or terrestrial ecological 
receptors ingesting the surface 
water? 

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

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

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

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

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

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

: Ingestion of sediment and prey that 
. ,, may have accumulated COIs from 

sediment 
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 

1) Do COIs in sediment pose potential risk 
to semi-aquatic 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? 

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

• Concentrations of COIs 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 COIs: Al, Sb, As, Ba, Cr, Co, 
CN, Pb, Mn, Se, TI, 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 Exposure 
Pathway 

4. Define boundaries of the 
study 

5. Develop a decision rule 

6. Specify limits on 
decision errors 

7. Optimize design for 
1 obtaining data 

. Ingestion of surface soil and^ 
,, prey that m a y havey.v y y • 

, accumulated COIs'froina,>r.: 
"••:'..„•.-:> .-surt'ace'soil;'!.'>•'•",v;!-'' :•'•''. 
• 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). 

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. 
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 II sampling will be made 
based on the results of the Phase I 
Risk Characterization 
Precision criteria for use of data are 
defined in Sections 4.2.1.1 and 
4.2.1.2 of Appendix G-1 (QAPP). 
The number of samples has been 
selected to provide a dataset that will 
be acceptable to support eariy action 
ecological risk-based decisions. 

;•'. ii Inge|tibnibf l ^ w o ^ i w 
, \ prey that niay nave'accumiilateid^, 
••:^,£''COIs-MimJirarfac* w&t(T^ 
• Risk-based screening values 

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

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

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 
Precision criteria for use of data are 
defined in Sections 4.2.1.1 and 4.2.1.2 
of Appendix G-1 (QAPP). 
The number of samples has been 
selected to provide a dataset that will be 
acceptable to support early action 
ecological risk-based decisions. 

;4: ̂ [ngestion of sediment and prey that 
•; ;Jiiiay, have accumulated COIs from 
h'y ^y:.'^'i'''\- "••' sediment . ' • , - - ' : ' 

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

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

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 

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

1. State the problem 

2. Identify the decision 

3. Identify inputs to the 
decision 
4. Define boundaries of the 
study 

5. Develop a decision rule 
6. Specify limits on decision 
errors 
7. Optimize design for 
obtaining data 

'•':•'Ingestibn of ̂ surface. 
' that may have accumuiaiie(ii-'e^ 

• ;'fr6m'isurface''sbill.:.;„;-••;;-:;';,•,'' 
No ecological habitat is currently 
present in IB-2. The lack of 
ecological habitat precludes exposure 
of ecological receptors to gypsum 
materials. 
Since no acceptable ecological habitat 
is present in IB-2, decisions made 
regarding IB-2 should be based on the 
results ofthe Human Health Risk 
Assessment and other facets of the 
RIFS. 
NA 

The boundaries of IB-2 are the 
gypsum impoundments contained 
within the E. St. Louis Site. 
NA 
NA 

NA 

; Ingestion of surface water and 
prey that may have accumulated 
,!,/v-GQIsifrbmsunace waiter/':,'; 

No surface water is present in IB-2 

NA 

NA 

NA 

NA 
NA 

NA 

' ^IrigestionofJsediment and prey. 
;tbat may have Ŵ ^ 
y /-; , frbna sediment: 
No sediments are present in IB-2 

NA 

NA 

NA 

NA 
NA 

NA 
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TABLE 3.7.2-3 

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

Potential Exposure 
Pathway 

1. State the problem 

2. Identify the decision 

3. Identify inputs to the 
decision 

Ingestion of surface soil and prey that 
:may;Ka^^^ 

i,. .,','surfaciesoil.,';•;•••'.,;„!'',':••• 
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 

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

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

• Concentrations of COIs 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, TI, V, 

r. Ingestion-of, suiface^^ater. and;;:,. 
^prey.thatmayhavraccumulated : 

" COIsifi*bm surfacfe wntei:." .' 
Conduct a site investigation and assess 
the potential risks posed by releases of 
chemicals associated with former Alcoa 
operations, and develop remedial 
altematives to address the identified 
risks 
1) Do COIs in surface water pose 

potential risk to semi-aquatic 
and/or terrestrial ecological 
receptors ingesting the surface 
water? 

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

• 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. 

• Concentrations of COIs in surface 
water at three locations within IB-
3c after waste characterization and 
remediation, if needed. 

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

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

• No persistent surface water that 
could provide habitat for the 

"'Ingestion of sediment and; prey 
ttiat may have a « 

' 'fromsednneht 
Conduct a site investigation and assess 
the potential risks posed by releases of 
chemicals associatedwith former Alcoa 
operations, and develop remedial 
altematives to address the identified 
risks 
1) Do COIs 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? 

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

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

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

• No persistent wet areas that could 
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TABLE 3.7.2-3 

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

Potential Exposure 
Pathwiay 

4. Define boundaries of the 
study 

5. Develop a decision rule 

6. Specify limits on 
decision errors 

7. Optimize design for 
obtaining data 

Ingestion pfisurface soil and; ptrey that; 
,;, 'iniay, have,accumulate^ 
. '- •• .'''•::;'''i«iî ce"''sbiL-̂ "v'̂ ^^°'r?-'̂  

Zn*. 
• Measure TCL analytes in 10% of the 

surface soil samples collected within 
IB-3b and IB-3c. 

• 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). 

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. 
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. The large historical 
database for IB-3b will also be qualitatively 
utilized in the decision process for Phase I. 
Additional decisions to proceed with Phase 
II sampling will be made based on the 
results of the Phase I Risk Characterization 
Precision criteria for use ofdata are defined 
in Sections 4.2.1.1 and 4.2.1.2 of Appendix 
G-1 (QAPP). 
The number of samples has been selected to 
provide a dataset that will be acceptable to 
support early action ecological risk-based 
decisions. 

Ihgestibn.bfsuHace water and 
prey that may have accumulatied 

SS;*;:;VGOIsfromsurface-water; '-''yk 
ecological receptors in this area are 
present in IB-3a. 

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

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

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

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 

Precision criteria for use of data are 
defined in Sections 4.2.1.1 and 4.2.1.2 
of Appendix G-1 (QAPP). 
The number of samples has been 
selected to provide a dataset that will be 
acceptable to support early action 
ecological risk-based decisions. 

-rl'Ingestibn of sediment and prey, 
j^t$at;:may have acciiiniiulated COIs 

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

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

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

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

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 

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

Potential Exposure ^' 
Pathway 

1. State the problem 

2. Identify the decision 

3. Identify inputs to the 
decision 

Ingestion of surface soil and'prey 
that may have accumulated COIs 

,,;, from:surface:soil;,i-;->,,.,i';,'• •:• 
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. 
1) Do COIs in surface soil pose 

potential risk to terrestrial 
ecological receptors ingesting the 
surface soil? 

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

• 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 IB-4b. 

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

• Preliminary risk screening 
identifies the following COIs: Al, 
Sb, As, Ba, Cd, Cr, Co, Cu, CN, 
Pb,Hg,Se,Ag,Tl,V,Zn*. 

• Measure TCL analytes in 10% of 
the surface soil samples collected 

f:Ingestiontof.surface;;waterand:prey<,. 
: that may. have.accumulated COIs 

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

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

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

• 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 COIs in surface 
water at 6 locations within IB-4b. 

• Preliminary risk screening identifies 
the following COIs: Al, Sb, As, Ba, 
Cr, Co, CN, Pb, Mn, Se, TI, 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 

;'v.;,:Ingestion bf isediment and prey 
I: .'that m H tiavie i^ccumiilatied COIs 
--•'• '. from sediment 
Conduct a site investigation and assess 
the potential risks posed by releases of 
chemicals associated with former Alcoa 
operations, and develop remedial 
altematives to address the identified 
risks. 
1) Do COIs 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? 

• 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 COIs: Al, Sb, As, Ba, 
Cr, Co, CN, Pb, Mn, Se, TI, 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 Exposure 
Pathway 

4. Define boundaries of the 
study 

5. Develop a decision rule 

6. Specify limits on decision 
errors 

7. Optimize design for 
obtaining data 

; Ingestioif of surfacCsbU-and p̂ reŷ i!, 
tha t may hiave accumiiiated GOls',! 

.from surface^soil. •;.;•>;; •/. 
within the upland areas of IB-4a. 

• 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). 

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. 
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 n 
sampling will be made based on the 
results of the Phase I Risk 
Characterization. 
Precision criteria for use of data are 
defined in Sections 4.2.1.1 and 4.2.1.2 
ofAppendix G-1 (QAPP). 
The number of samples has been 
selected to provide a dataset that will be 
acceptable to support early action 
ecological risk-based decisions. 

:-;lngestion of jsurface >v^ater..and ;prey • 
that maylhayejaccumu^ted'GGU 

:• -••-••'.' ,•':' "'!¥onfsiurfiace'.'iwiter; '• '';"-;"'''''-,':v! 
Receptor -specific SSL (semi-
aquatic receptors) from Eco Baseline 
Problem Formulation Table 3-4). 

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

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. 

Precision criteria for use of data are 
defined in Sections 4.2.1.1 and 4.2.1.2 of 
Appendix G-1 (QAPP). 
The number of samples has been selected 
to provide a dataset that will be 
acceptable to support early action 
ecological risk-based decisions. 

>;4Ingestion of sediment and prey 
that may have accumulated COIs 

; 1 / from sediment 
(Lowest Receptor -specific SSL 
(semi-aquatic receptors) from Eco 
Baseline Problem Formulation 
Table 3-4). 

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

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. 

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

Objective-
1. State the problem 

2. Identify the decision 

3. Identify inputs to the decision 

4. Define boundaries of the study 

5. Develop a decision rule 

6. Specify limits on decision ertors 

7. Optimize design for obtaining data 

Geotechnical Evaluation of the RDA Waste . 
"̂i '̂ V' • • v . )Mai^ ia l W r ^ c i a n i a i i i b f l ^ ^ 
Obtain the geotechnical properties of the waste to 
evaluate presumptive remedies. 

Does the waste possess any geotechnical properties that 
should be considered in the FS? 
• 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. 

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

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

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

iil-IGTbpbgraphyVbfrRDA Area for Reclamation 
: & ^ ^ ^ y v ^ y : : i : •,-"^:Purposes,' •:•••. - .• •: 
Obtain topographic survey for the existing RDAs to 
establish baseline survey data to the one-foot contour 
interval. 
What are the existing slopes and how much fill material is 
required to bring the RDAs to desired contours? 
. Obtain survey data points and aerial 

photographic imagery sufficient to establish a 
one-foot contour interval. 

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. 

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

Gebt(Echniical;Eyaluatibi^^^ 
. •r^^'-;''\°.'--'^'"fbr;Reciamaitibn^Pi^^ 

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

;;Topbgraphy^Gypsum D Area for 
^jReclamation'Piirposes .', 

Obtain 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? 

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. 

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 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 ofthe 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 ertors 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 3.7.3-3 

PHASE 1 GEOTECHNICAL DQOs FOR NORTH WET AREAS (IB-4a) 

Objective 
1. State the problem 

2. Identify the decision 

3. Identify inputs to the decision 

4. Define boundaries of the study 

5. Develop a decision rule 

6. Specify limits on decision errors 

7. Optimize design for obtaining data 

Evaluate SoilPiroperties of North Wet 
' AVea Soils: for Reclaniahbalhirpbses'r'^ 
Obtain Wet Area soil properties to evaluate 
area for potential use as stormwater retention 
pond area. 
Does the soil meet required engineering 
properties for use as retention pond area? 
• Obtain representative samples (in general 

accordance with applicable ASTM 
procedures). 

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

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

Figure 3.1.2-1 shows the areal boundary ofthe 
IB-4 North Wet Area. The vertical boundary 
is the ground surface. The temporal boundary 
is surveying to be completed in 2003. 
If samples were collected and tested in general 
accordance with applicable ASTM procedures 
then the data will be used to evaluate potential 
reclamation designs. 
Geotechnical soil testing and reporting should 
be completed in general accordance with 
applicable ASTM procedures. 
Sample frequency must be adequate to obtain 
representative samples and should be 
performed in general accordance with ASTM 
procedures. 

'Topbgripb'y'of North,Wet Area for Reclamation Purposes 
Obtain topographic survey for the existing North Wet Area to 
establish baseline survey data to the one-foot contour interval. 

What are the existing slopes and how much fill material is required to 
bring the North Wet Area to desired contours? 
• Obtain survey data points sufficient to establish a one-foot 

contour interval. 

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

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. 

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

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 
1. State the problem 

i A'groribimcEvaiuatibn.of?tbfe:IU)A?Waste^M 
Obtain the chemical properties of the residue waste materials, to evaluate presumptive 
remedies. 

q 
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. 

Perform analytical testing of waste material, including N, S, Ca, Mg, Na, K, B, Zn, Mn, 
Cu, Fe, P, N03, S04, 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 
1. State the problem 
2. Identify the decision 

3. Identify inputs to the decision 

4. Define boundaries of the study 

5. Develop a decision rule 

6. Specify limits on decision ertors 

7. Optimize design for obtaining data 

Agronomic?Ev.aluationibf.Gypsum Dike Areas for Reclamation Purposes 
Obtain chemical properties of gypsum dike materials to evaluate presumptive remedies. 
Does the gypsum material chemical properties meet the criteria for use as a bauxite residue 
amendment? 
• 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. 

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. 
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. 
Analytical soil testing and reporting should be completed in general accordance with 
applicable AOAC and EPA procedures. 
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 

.Well ID 
121630173900 

383552090073501 

134961 

134963 

134964 

134965 

244655 
134968 
244653 
121630190000 
121630191800 
241157 
135016 
135017 

135018 
121630189800 
244665 

135021 
134953 
135066 
246118 

246119 

246120 

246117 

121632622700 

253460 
253459 
253456 
253453 

,: Owner 
(none listed) 

(none listed) 

ALORECO 

ALORECO 

ALORECO 

ALORECO 

ALTON & SOUTHERN RAILWAY 
ALTON AND SOUTH RR 
ALUMINUM ORE CO 
Aluminum Ore Co. 
Brichler & Co. 
CASPER SICKMANN 
CERTAIN TEED PROD 
CERTAIN TEED PROD 

CERTAIN TEED PROD 
Certainteed Products Corp. 
CERTAIN-TEED PRODUCTS CORP. 

CHEM TECK PROD 
DRUG STORE 
HOME ICECREAM CO 
ILLINOIS POWER COMPANY #101 

ILLINOIS POWER COMPANY #102 

ILLINOIS POWER COMPANY #103 

mLESfOIS POWER COMPANY RW-101 

Industrial Track Supply Inc. (Koppers) 

JUL FISCHER DISTRIBUTOR CO. #1 
JUL nSCHER DISTRIBUTOR CO. #2 
JUL nSCHER DISTRIBUTOR CO. #3 
JUL nSCHER DISTRIBUTOR CO. #4 

Well Survey Results 
Talked to Superintendent. He stated that he had no 
knowledge of any wells on the site. Tetra Tech could 
not locate well. 
500 line railroad track. Tetra Tech could not locate 
well. 
Road closed down. Tetra Tech could not locate well. 

Road closed down. Tetra Tech could not locate well. 

Road closed down. Tetra Tech could not locate well. 

Road closed down. Tetra Tech could not locate well. 

Vacant lot. Tetra Tech could not locate well. 
Vacant lot. Tetra Tech could not locate well. 
Vacant lot. Tetra Tech could not locate well. 
Vacant lot. Tetra Tech could not locate well. 
Residential area. Tetra Tech could not locate well. 
Vacant lot. Tetra Tech could not locate well. 
Vacant lot. Tetra Tech could not locate well. 
Talked to Superintendent. He stated that he had no 
knowledge of any wells on the site. Tetra Tech could 
not locate well. 
Vacant lot. Tetra Tech could not locate well. 
Vacant lot. Teu-a Tech could not locate well. 
Talked to Superintendent. He stated that he had no 
knowledge of any wells on the site. Tetra Tech could 
not locate well. 
Vacant lot. Tetra Tech could not locate well. 
Vacant lot. Tetra Tech could not locate well. 
Junk yard. Tetra Tech could not locate well. 
Tetra Tech observed three monitoring wells on site. 
Wells placed around gas pumps. 
Tetra Tech observed three monitoring wells on site. 
Wells placed around gas pumps. 
Tetra Tech observed three monitoring wells on site. 
Wells placed around gas pumps. 
Tetra Tech observed three monitoring wells on site. 
Wells placed around gas pumps. 
Kopper Industries - Barry stated that the well was 
backfilled in 1998. Tetra Tech confimed no well on 
site. 
Junk yard. Tetra Tech could not locate well. 
Junk yard. Tetra Tech could not locate well. 
Junk yardt. Tetra Tech could not locate well. 
Junk yard. Tetra Tech could not locate well. 
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TABLE 4.3.3.2-1 

SUMMARY OF WELL SURVEY RESULTS 

| : WeUID .,: 
253452 
135085 

135086 
121630190100 
135095 
135199 
135200 

135226 
121632590300 

16338890 

121632379800 
121632396000 

121632396100 

121632396900 

121632970700 

325934 

241156 

:• " > ' y . y ' :.•-".;•;,' "Owner.-'-v'-^iv^-'^.-/ -':'•-' 

JUL FISCHER DISTRIBUTOR CO. #5 
KEY CO 

BCEYCO 
Key Co. 
LEMP BREWING CO 
OBEAR NESTER CO 
OBEARNESTERCO 

PRESTRESSED SLABS 
Prestressed Slabs, Inc. 

SOLVAY FLUORIDES INC 

State of Illinois 
Stote of Illinois 1-64 

State of Illinois 1-64 

State of Illinois 1-64 

State Street Shell 

STATE STREET SHELL #MW5-16 

THEO. TAYCOSKl 

; '̂:: - '0; -' Well Survey Results ?;, ; v 
Junk yard. Tetra Tech could not locate well. 
New home constmction on and around the site. Tetra 
Tech could not locate well. 
Vacant lot. Tetra Tech could not locate well. 
Vacant lot. Tetra Tech could not locate well. 
Vacant lot. Tetra Tech could not locate well. 
Vacant lot. Tetra Tech could not locate well. 
New consttuction of Orwells Apartments. Tetra Tech 
could not locate well. 
Vacant lot. Tetra Tech could not locate well. 
Industrial lot. Could not gain access to property. 
Placed several calls on (2/2/03), but did not get an 
answer. 
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. 

Vacant lot. Tetra Tech could not locate well. 
IDOT. Tetra Tech could not locate wells. Hwy 64 off 
ramp in this location 
IDOT. Tetra Tech could not locate wells. Hwy 64 off 
ramp in this location 
IDOT. Tetra Tech could not locate wells. Hwy 64 off 
ramp in this location 
New East St. Louis school building being built on the 
block. Tetra Tech could not locate well. 
New Walgreens being built on this site. Tetra Tech 
could not locate well. 
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 

Chemical 

1,1.1 -TRICHLOROETH ANE 
1,1.2.2-TETRACHLOROETHANE 
1,1,2-TRICHLORO-l ,2.2-TRIFLUOROETHANE 
1,1,2-TRICHLOROETHANE 
1,1-DICHLOROETHANE 
1,1-DICHLOROETHENE 
1,2,4-TRICHLOROBENZENE 
1.2-DIBR0Ma3-CHL0R0PR0PANE 
1.2-DIBROMOETHANE 
1.2-DICHLOROBENZENE 
|1,2-DICHL0R0ETHANE 
1,2-DICHLOROPROPANE 
1,3-DICHLOROBENZENE 
1,3-DICHLOROPROPENE OT AUTCL-lrans & cis) 
|I,4-DICHL0R0BEN2EME 
!|-Bin-ANOL 
a,4j-TRICHL0R0PHEN0L 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
!2,4-DIMETHYLPHENOL 
|2,4-DINrrR0PHEN0L 
2,4-DINrrROTOLUENE 
2,6-DINrrROTOLi;ENE 
2.CHL0ROPHENOL 
2-CHLOROPROPANE 
2-HEXANONE 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NITROANlUNE 
2-Nitrophenol 
3,3'-DICHLOROBENZIDINE 
3-NITROANlLINE 
4,6-DINrrRa2-METHYl,PHEN0L 
4-Bromopheiiyl-phenylether 
4-Chloro-3-methylphenol 
4-CHLOROANILINE 
4-Chlorophenyl-phenyletlttr 
4-METHYLPHENOL 
4-NITROANIUNE 
4-NrrROPHENOL 
ACENAPm-HENE 
Acenaphthene 
ACETONE 
ACETOPHENOP^E 
ALDRIN 
ALPHA-HCH 
ALUMINUM 
ANTHRACENE 
ANTIMONY 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
I A R O C L O R - 1 2 4 8 

|AR0CL0R-1254 
AROCLOR-1260 
ARSENIC 
IATRAZINE 
BARIUM 
BENZjAlANTHRACENE 
iBenzaldehyde 
BENZENE 
Ben20(g.h,I)perylene 
BENZOlAjPYRENE 
BENZOIBIFLUORANTHENE 
jBENZOfKlFLUORANTHENE 
BENZOIC ACID 
BERYLLIUM 
BETA-CHLORONAPHTHALENE 

IBETA-HCH 
BIPHENYL 
bis-(2-Chloroethoiy)nKihane 
]BIS(2-CHL0R0ETHYL)ETHER 

SSL'.DAFZO 

2 
0 003 
NA 
0 02 

4 
006 

5 
NA 

00004 
17 

0 02 
0 03 
NA 

0004 
2 

NA 
270 
02 
02 
9 

03 
00008 
00007 

0.7 
NA 
NA 
NA 
15 

NA 
NA 
07 
NA 
NA 
NA 
NA 
02 
NA 
NA 
NA 
NA 
121 
NA 
3 

NA 
1372 

00005 
NA 

2486 
5 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
29 
NA 
1600 
NA 
NA 
003 
NA 
8 
9 
8 

113 
63 
NA 

0 003 
NA 
NA 
0 05 

Source of SSL Value 

Calculated by MFG 
EPA Soil Screening Guidance document 
Insufflcient data to calculate a SSL value No SSL provided m EPA Guidance document 
Calculated by MFG 
Calculated by MFG. 
Calculated by MFG 
Calculated by MFG. 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Calculated by MFG 
Calculated by MFG 
Calculated by MFG 
Calculated by MFG 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
EPA Soil Scieening Guidance document 
Calculated by MFG / 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document. 
EPA Soil Screening Guidance document 
Calculated by MFG 
Calculated by MFG 
EPA Soil Screening Guidance document 
EPA Soil Screening Guidance document 
EPA Soil Screening Guidance document 
EPA Soil Screening Guidance document 
Calculated by MFG 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Insufficient data lo calculate a SSL value No SSL provided in EPA Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
EPA Soil Screening Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Calculated by MFG 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document. 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Calculated by MFG 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Insufficienl data to calculate a SSL value No SSL provided in EPA Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document. 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance docunvnt 
Calculated by MFG 
Insufficient data lo calculate a SSL value No SSL provided in EPA Guidance document 
Calculated by MFG 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document. 
Calculated by MFG 
Calculated by MFG 
Insufficient data lo calculate a SSL value No SSL provided in EPA Guidance document. 
Calculated by MFG 
Calculated by MFG 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Insufficient data to calculate a SSL value. No SSL provided in EPA Guidance document. 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document. 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document i 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document. 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document. 
Calculated by MFG 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Calculated by MFG 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 1 
Calculated by MFG 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Calculated by MFG 
Calculated by MFG 
Calculated by MFG 
Calculated by MFG 
Calculated by MFC 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
EPA Soil Screening Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance dtxument 
Calculated by MFG 
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TABLE 4.3.3.3-1 

SUMMARY OF SOILS SSLS FOR PHASE 1 SOIL SCREENING 

1 Chemical 

BIS{2-ETHYLHEXYL)PHTHALATE 
BROMODICHLOROMETHANE 
BROMOMETHANE 
BROMOPHOS 
BLrrYLBENZYLPHTHAUATE 
CADMIUM 
Calcium 
CAPROLACTAM 
CARBAZOLE 
CARBON DISULRDE 
CARBON TETRACHLORIDE 
CHLORDANE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
'CHLOROMETHANE 
Chromium 
CHROMIUM 111 
CHROMIUM VI 
CHRYSENE 
CIS-1.2-DICHLOR0ETHENE 
|cis-1.3.Dichloropropene 
COBALT 
COPPER 
CYANIDE (FREE) 
Cycloheiane 
DDD 
DDE 
DDT 
Welta-BHC 
piBENZIA.HjANTHRACENE 
OIBENZOFURAN 
DIBENZOFURAN 
D I B R O M O C H L O R O M E T H A N E 

piBUTYLPHTHALATE 
piCHLORODIFLUOROMETHANE 
piELDRlN 
piETHYLPHTHALATE 
piMETHYLPHTHALATE 
piOCTYLPHTHALATE 
ENDOSULFAN 
ENDRIN 
ETHYLBENZENE 
FLUORANTHENE 
;FLU0RENE 
IGAMMA-HCH (LINDANE) 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
HEXACHLOROBENZENE 
iHEXACHLOROBUTADIENE 
'HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
|INDEN0[I.2.3-C,D1PYRENE 
IRON 
ISOPHORONE 

Lead 
iMagnesium 
MANGANESE 
MERCURIC CHLORIDE 
iMcrcury 
METHOXYCHLOR 
METHYL ACETATE 
METHYL ETHYL KETONE (2-BUTANONE) 
METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 
METHYL TERT-BUTYL ETHER 
METHYLENE CHLORIDE 
METHYLMERCURY 
NAPHTHALENE 
NICKEL 
NITROBENZENE 
N-NITROSODIPHENYLAMINE 
N-NITROSODIPROPYLAMINE 
N-PROPYLBENZENE 

S S L ' - D A F 2 0 
(mg/Kg) 

3624 
0001 
NA 
NA 

3226 
8 

NA 
NA 
NA 
6 

0 07 
10 
1 

NA 
0001 
NA 
38 
NA 
38 
24 
04 
NA 
NA 
NA 
40 
NA 
560 
1788 
631 
NA 
46 
NA 
NA 
NA 
950 
NA 

0004 
470 
NA 
1000 

18 
1 

13 
4300 
560 

0009 
23 
07 
01 
2 

400 
05 
14 

NA 
05 
NA 
NA 
NA 
NA 
2 

160 
NA 
NA 
NA 
03 
002 
NA 
84 
130 
01 

1 
0 00005 

NA 

Source of SSL Value 

Calculated by MFG 
Calculated by MFG 
Insufficient data lo calculate a SSL value No SSL provided in EPA Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Calculated by MFG 
Calculated by MFG 
Insufficient data to calculate a SSL value No SSL provided m EPA Guidance document 
Insufficient data to calcul Jtc a SSL value No SSL provided in EPA Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Calculated by MFG 
Calculated by MFG 
Calculated by MFG 
Calculated by MFG 
Insufficient data to calculate a SSL value No SSL provided m EPA Guidance document 
Calculated by MFG 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Calculated by MFG 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
EPA Soil Screening Guidance document 
Calculated by MFG 
Calculated by MFG 
Insufficient data to calculate a SSL value. No SSL provided in EPA Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document. 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Calculated by MFG 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Calculated by MFG 
Calculated by MFG 
Calculated by MFG 
Insufficient data lo calculate a SSL value No SSL provided in EPA Guidance document. 
Calculated by MFG 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Calculated by MFG 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance documem 
EPA Soil Screening Guidance document 1 
EPA Soil Screening Guidance document | 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
EPA Soil Screening Guidance document 1 
EPA Soil Screening Guidance document | 
Calculated by MFG 
Calculated by MFG 
EPA Soil Screening Guidance document 
EPA Soil Screening Guidance document 
Calculated by MFG 
Calculated by MFG 
Calculated by MFG 
Calculated by MFG 
Calculated by MFG 
Calculated by MFG 
Calculated by MFG 
EPA Soil Screening Guidance documem 1 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 1 
EPA Soil Screening Guidance document 1 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 1 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 1 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 1 
Calculated by MFG 
Calculated by MFG 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 1 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 1 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document. 
Calculated by MFG 
Calculated by MFG 
Insufficient data lo calculate a SSL value No SSL provided in EPA Guidance document 
EPA Soil Screening Guidance document 1 
Calculated by MFG 
EPA Soil Screening Guidance document 1 
EPA Soil Screening Guidance document 1 
EPA Soil Screening Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document || 
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TABLE 4.3.3 J -1 

SUMMARY OF SOILS SSLS FOR PHASE 1 SOIL SCREENING 

1 Chemical 

PENTACHLOROPHENOL 
iPhenanthrene 
PHENOL 
POLYCHLORINATED BIPHENYLS 
potassium 
PYRENE 
SELENIUM 
SILVER 
SODIUM AZIDE 
SODIUM DIETHYLDrrHKXARBAMATE 
STYRENE 
TECHNICAL HCH 
VblRACHLORUtlHENt 
TETRAETHYLLEAD 
THALUIM 
TOLUENE 
TOXAPHENE 
TRANS.l,2-DICHL0R0ErHENE 
tTans-1.3-Dichloropropene 
TRICHLOROCTHENE 
rrRICHLOROFLUOROMETHANE 
VANADIUM 
VANADIUM SULFATE 
VINYL CHLORIDE 
bcYLENES 
(ZINC 
EiNC PHOSPHIDE 

SSL'-DAF 20 
(mg«g) 

003 
NA 
100 
6 

NA 
4200 

3 
34 
NA 
NA 
4 

NA 
006 
NA 
07 
12 
31 
07 
NA 
006 

^ NA 
6000 
NA 
0 01 
141 

12000 
NA 

Source of SSL Vahie 

Calculated by MFG 
Insufficient daia to calculate a SSL value No SSL provided in EPA Guidance document 
EPA Soil Screemng Guidance documenL 
Calculated by MFG 
hisufficient data to calculate a SSL value No SSL provided in EPA Guidance document. 
EPA Soil Screening Guidance document. 
Calculated by MFG 
EPA Soil Screening Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
tasufficienl data to calculate a SSL value. No SSL provided in EPA Guidance document. 
EPA Soil Screening Guidance document 
Insufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Calculated by MFG 
hisufficient data to calculate a SSL value. No SSL provided in EPA Guidance document 
Calculated by MFG 
Calculated by MFG 
Calculated by MFG 
Calculated by MFG 
hisufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Calculated by MFG 
hisufficient data to calculate a SSL value No SSL provided in EPA Guidance documem 
EPA Soil Screening Guidance document 
hisufficient data to calculate a SSL value No SSL provided in EPA Guidance document 
Calculated by MFG 
Calculated by MFG 
EPA Soil Screening Guidance document | 
hisufficient data to calculate a SSL value No SSL provided in EPA Guidance document || 

Notes: 
' The equatioo for calcuUtnig the SSL for moiganic and orginic constituents 

can be found m chapter 2 of the U^. EPA (1996), Soil Screening Guidance 
Technical Background Document (hnp7/www.epa.gov/superfmid/iesoun:es/uiI/toc htm) 
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î . ĉ  
• ^ - .^-J 

* • 

•54%, » • • > « 

• ^ ' ^ c r - ' r ' ^ " 
. * 

"^^-k 
< ,9 . - " • 

— i , 

. 2,000 
Feet 

NORTH ALCOA SITE 
EAST ST. LOUIS, ILLINOIS 

FIGURE 4.3.3.5-1 

PROPOSED MONITORING 
WELL LOCATIONS 

• * . PROJECT: 020209.ID DATE: JUL 15. 2003 

^ ^ REV: d 1 BY: PJM | CHECKED: BLM 

MFG, Inc. 
consulting scientists and engineers 



> 
-0 
• 0 
m 
z 
g 
X 
> 



July 24,2003 

APPENDIX A 

PROJECT MANAGEMENT PLAN 

J:\020209\ESL\N. Alcoa Site RIFS Work Plan\AppA\PMP.doc 

file://J:/020209/ESL/N
file://Plan/AppA/PMP.doc


July 24,2003 

APPENDIX A 

PROJECT MANAGEMENT PLAN 

1.0 INTRODUCTION 

Consistent with U.S. EPA's "Guidance for Conducting Remedial Investigations and Feasibility 

Studies Under CERLCA" (EPA-540/G-89/004), project management activities are specified in this plan 

to define relationships and responsibilities for the implementation, reporting and management of RIFS 

tasks. 

Responsibilities of the agencies and Respondents, and procedures for coordination among these 

entities are defined in the AOC/SOW, and are not discussed here. 

2.0 RIFS PROJECT ORGANIZATION AND STAFHNG 

Alcoa Inc., the City of East St. Louis and contractors are conducting the response activities 

required under the AOC. MFG, Inc. is the lead contractor, and will utilize subcontractors as necessary to 

efficiently complete the project. Lancaster Laboratories will provide chemical analytical support, and 

Terracon will provide drilling and geotechnical laboratory support. Alcoa, Inc. is also engaging the 

services of Harris, DeVille & Associates, Inc. to support community relations activities as appropriate. 

An overall organization chart is attached. Mr. Dion Novak is the Remedial Project Manager 

assigned by U.S. EPA to this project. Mr. Rick Landham is representing the State of Illinois on the 

project. The Alcoa Project Coordinator, Mr. Ron Weddell, is responsible for overseeing the 

implementation ofthe RIFS. Mr. Wagner has been identified as the lead contact for the City's 

involvement in this project. The RIFS work tasks and AOC/SOW deliverables will be managed by Mr. 

Bryan McCulley. Other staff as designated will serve the functions indicated on the organizational chart. 

Any changes in staffing will be documented in the monthly progress report to U.S. EPA. 
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3.0 QUALIFICATIONS 

Section 26 ofthe AOC requires that U.S. EPA be notified ofthe names, titles, and qualifications 

of the personnel, including contractors, subcontractors, consultants and laboratories to be used in carrying 

out work. Within the first 30 days ofthe effective date ofthe AOC/SOW, Alcoa provided to U.S.EPA the 

qualifications of the personnel proposed to work on the project. Qualifications of personnel that will be 

added to project team, if any, will be provided to U.S. EPA in the required monthly reports for the 

duration of the project. 
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APPENDIX B 

SCHEDULE 
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APPENDIX B 

SCHEDULE 

The anticipated project schedule is shown in the attached Gantt chart. The actual schedule may 

need to be modified based on changing field conditions, weather, modifications in scope, and other 

factors. Proposed significant changes to the schedule will be reviewed and approved by U.S. EPA prior 

to implementation. Changes in schedule will be documented in the monthly progress report. 

Significant issues considered in the development of this schedule are: 

It is assumed that the RIFS Work Plan will be approved on or about July 31, 2003 as 
previously discussed with U.S. EPA (Site Reconnaissance will begin prior to the approval 
date to facilitate completion of the overall project) 

There is insufficient time to complete and approve the results of the Phase 1 ecological 
sampling and risk characterization, and development of a Phase 2 ecological sampling 
plan, prior to the likely onsite of winter conditions. Biota sampling is not feasible during 
those conditions. Therefore the Phase 2 ecological sampling is proposed for late spring, 
2004. 

The time period for agency review of major deliverables is assumed to be one month. 
Actual review times will, of course, be governed by the agency. 

The time period for the SPL removal action is uncertain. Once the SPL area is initially 
investigated by test pits, a removal plan including a specific schedule will be prepared for 
agency review and approval. 
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APPENDIX C 

HUMAN HEALTH RISK ASSESSMENT WORK PLAN 
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1.0 INTRODUCTION 

This Appendix of the RI Work Plan describes the general methodologies that will be followed in 

conducting the human health risk assessment for the East St. Louis Site. Section 3.4 ofthe RI Work Plan 

presents the Human Health Risk Assessment Scoping procedures, developing the preliminary conceptual 

site model (CSM), identifying chemicals of interest (COIs) for human health based on process knowledge 

and preliminary risk screening of existing data, and data needs identified specifically for the human health 

risk assessment. Section 3.7.1 includes Data Quality Objectives (DQOs) for human health risk 

assessment. 

As discussed in Section 3.1.1, COIs are discussed in great detail in the Work Plan as they are the 

basis for the analytical program reconmiended for the RI, and preliminary risk screening of existing site 

data was used to identify the majority of COIs (Section 3.4.3 ofthe work plan). Data collected during the 

RI for risk assessment will be evaluated to identify chemicals of potential concem (COPCs), those 

chemicals that will be carried into the human health risk assessment. The objective of the human health 

risk assessment in the RI/FS process 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 risk, areas of the site will either be reconmiended for no 

further action (if no adverse health effects are likely), or for a presumptive remedy/focused feasibility 

study to determine appropriate response action objectives. 

The RI/FS 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 RI/FS, 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 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 (e.g., U.S. EPA, 1991a, b, c; 1992a, b, c; 1994; 1996; 1997a, b; 

1998a, b; 1999a, b; 2001a, b; 2002a, b, c; 2003a, b, c). 
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As is Standard procedure and consistent with U.S. EPA RAGS, the baseline human health risk 

assessment of the East St. Louis former Alcoa site will consist of the following components: 

• Data Evaluation and Identification of COPCs (Hazard Identification); 

• Exposure Assessment: (including receptor characterization, exposure pathways, and 
chemical intakes); 

• Human Toxicity Assessment; and 

a Risk Characterization and Uncertainty Analysis. 

The risk assessment process can be summarized as the following: COPCs are identified in 

potential exposure media. Exposure doses of COPCs are estimated for receptors having the potential to 

contact these chemicals through different potentially complete exposure routes. The estimated exposure 

doses are combined with the toxicity assessment information to characterize the risk ofthe exposure. The 

calculated risks are compared with acceptable levels of risk to provide the basis for making risk-based 

management decisions for the site. 

The methods that are proposed for conducting the steps of the human health risk assessment are 

presented below. 
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2.0 DATA EVALUATION AND IDENTIFICATION OF COPCS 

This section describes the general data evaluation procedures that will be used to ensure that data 

included in the risk assessment are of sufficient quality for quantitative risk assessment, as per U.S. EPA 

(1992a) guidance. This section also presents the methods that will be followed to identify COPCs for the 

human health risk assessment for applicable exposure media from the CSM. 

Based on a preliminary human health risk screening and process knowledge that was presented in 

Section 3.4.2 of the RI Work Plan, COIs for human health were identified (Section 3.4.3). From the COIs 

(and additional modified TAL/TCL analyses), the RI dataset will be used to identify COPCs, which are 

compounds that get carried into the risk assessment. 

2.1 Data Evaluation 

A data evaluation will be performed to identify whether previously collected data are of sufficient 

quality to be included in the risk assessment. The majority of previously collected on-site soil data (>100 

samples collected in an approximately 40 acre area; lEPA, 1997) are from the area from Missouri Avenue 

northeast to the RDA, identified formerly as the proposed CERCLA Redevelopment Area (IB-3b) and the 

Brick Works/Childs Property (IB-3a). However, the data quality ofthe lEPA (1997) and other existing 

datasets has not been documented to meet U.S. EPA QA/QC requirements. Furthermore, there have been 

very few soil samples collected from the remaining 180 acres of the site. Therefore, a primary focus of 

the RI soil data collection will be on collecting analytical data that will support risk assessment (human 

health as well as ecological) so that risk-based management decisions can be made. 

The QAPP and Field Sampling Plan, which were developed concurrently with the RI Work Plan, 

have 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 (1992a) to ensure that these data are of adequate quality 

for quantitative risk assessment and to support risk management decisions. These include consideration 

ofthe following factors: data sources, completeness of documentation, adequacy of detection limits, and 

"data quality indicators" as defined by the U.S. EPA (1992a) guidance. The data quality indicators 

include: sampling completeness, representativeness of sampling locations for relevant exposure areas, 

useability indicated by data validation results (taking into account considerations of laboratory precision 
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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 

should be of overall high quality. 

2.2 Identifying COPCS in SoU 

Once the data collection, chemical analysis, and data evaluation/validation are completed, the 

data will be analyzed to identify COPCs for the human health risk assessment. Data collected from 

environmental media that are relevant for human exposure will be evaluated to identify COPCs, and these 

environmental media are discussed in Section 3.4.1 (describing the Conceptual Site Models) of the Work 

Plan. Table C.2-1 (per U.S. EPA, 1998) presents the format for dataset suntmiary and risk screening. 

Separate tables will be prepared for each data set for specific risk scenarios. 

U.S. EPA RAGS (1989) recommends considering the following factors in identifying COPCs for 

carrying through a quantitative risk assessment: 1) a "concentration-toxicity screen" to limit the number 

of chemicals that are included in a quantitative risk assessment while also ensuring that all chemicals that 

may contribute significantly to the overall risk are addressed, 2) blank contamination, 3) background 

concentrations (for inorganic chemicals), and 4) frequency of detection. The primary method for 

identifying COPCs will be screening maximum detected concentrations of constituents in soil against 

conservative, risk-based concentration levels. However, considerations of blank contamination, 

frequency of detection, and background level screening may be employed if these prove useful based on 

the results of RI sampling. 

Concentration/Toxicity Screemng 

Risk-based screening criteria such as U.S. EPA Region 3 Risk-Based Concentrations (RBCs) will 

be used to identify COPCs for the quantitative risk assessment. (Please note that the most recent version 

of the RBC Tables that is available at the time of final Work Plan preparation is EPA Region 3, 2003a.) 

The maximum detected concentrations of detected analytes in environmental media (e.g., soil) will be 

compared with the risk-based screening criteria to identify those constituents that are likely to contribute 

the most significantly to site risk. RBCs are calculated for residential and industrial land use based on 
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conservative default exposure assumptions for these land uses. RBCs values that are based on potential 

carcinogenic endpoints incorporate a 10* target risk, which is the lower end of U.S. EPA's typical 

acceptable risk range. U.S. EPA Region 3 RBC guidance (2003b) recommends that when RBCs based on 

noncarcinogenic endpoints are used as screening criteria in a risk assessment, that these RBCs be adjusted 

to incorporate a conservative hazard quotient (HQ) of 0.1, so that the screening process does not eliminate 

COPCs, which in combination may yield an overall HQ greater than 1. In the baseline risk assessment, 

this adjustment of RBCs will be done in the screening to identify COPCs. 

Both residential and industrial soil RBCs will be used in the screening process for COPCs. 

Current and future on-site land use is not, nor is expected to be, residential as the property is zoned 

industrial. The property is currently in disuse, and probable future use of the property would be industrial 

or commercial following redevelopment. Therefore, industrial RBCs will be used to identify COPCs for 

on-site direct contact pathways. 

There is residential land use on nearby properties, so residential RBCs will be used to identify 

COPCs for the following scenarios: off-site deposition of soil particles and off-site migration of soil 

particles that may be inhaled, and for screening data at the Ball Fields given their close proximity to 

residential areas and current land use. 

It is possible that this step ofthe human health risk assessment will identify areas that require no 

remediation because risks are shown to be acceptable based on risk-based screening. 

Blank Contamination 

Constituents that are qualified as blank contaminants or identified as laboratory contaminants in 

the samples will be eliminated as COPCs in the risk assessment. According to U.S. EPA (1989), the 

following chemicals are considered to be common laboratory contaminants; acetone, phthalates, 2-

butanone, and methylene chloride. If upon an initial screening against U.S. EPA Region 3 RBCs, any of 

these constituents are preliminarily identified as COPCs, then a closer evaluation of the laboratory data 

will be conducted to determine whether these can be qualified as blank contaminants. That is, if the 

sample concentration of any of these conunon laboratory contaminants is less than ten times the 

concentration in an associated blank, the constituent will be identified as a blank contaminant (U.S. EPA, 

1989; 1999) and ehminated as a COPC in the risk assessment. Per U.S. EPA (1989; 1999; 2002), 

constituents other than common laboratory contaminants that are detected in a blank sample may also be 
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eliminated as COPCs if the sample concentration is less than five times the concentration in the associated 

blank. 

Frequency of Detection 

An evaluation of frequency of detection will be conducted on analytical data. Constituents that 

are infrequently detected are not likely to contribute significantly to overall exposure in that medium 

(U.S. EPA, 1989). Therefore, in the baseline human health risk assessment, analytes that are detected in 

less than 5% of samples will generally not be identified as COPCs. 

Background 

Illinois state-wide background concentrations for inorganic constituents for metropolitan and non-

metropolitan areas are available (35 Illinois Administrative Code (lAC) 740; 35 lAC 742). The East St. 

Louis Site fits the metropolitan area designation. Inorganic constituents whose maximum detections are 

greater than risk-based screening values but lower than these background levels will not be identified as 

COPCs for the quantitative risk assessment. 

COPCs that are identified using the above-described methods will be carried through the 

quantitative risk assessment. 

2 3 Groundwater Risk Evaluation and Identifying COPCs 

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 ofthe Site are quite old (installed in the 1930's and 1940's), 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, 
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the Phase 1 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. 

Migration of potentially contaminated groundwater to the Mississippi River would result in 

potential exposure media. Therefore, a second potential exposure pathway that may be relevant is the 

groundwater to surface water and/or sediment exposure to human receptors. This pathway is somewhat 

more complicated to conceptualize and investigate than the groundwater ingestion pathway. The 

conceptual model of this pathway starts with impacted groundwater flowing and discharging to a surface 

water source (e.g., the Mississippi River, which is approximately three miles from the site). At that point 

both the surface water body and the associated riverbed sediments could be impacted to some degree with 

contaminants that were present in groundwater. However, prior to evaluating the significance of the 

groundwater to surface water pathway, characterization of site groundwater is needed to determine 

whether the groundwater is impacted and to what extent. 

Frank Holten State Park's Reservoir I is the closest surface water body to the site, but previous 

groundwater flow determination indicated that Reservoir I is upgradient of the site and that regional 

groundwater flow is toward the Mississippi River. Surface water at the nearby State Park also does not 

appear to be connected with the site surface water-features as there is no evidence of culverts or other 

stmctures that would allow flow between the two areas. However, a visual survey and review of a 

detailing topographic map will be used to confirm this lack of a surface water transport pathway. 

Section 4.3.3.1 discusses the proposed methods for verifying the effectiveness ofthe city 

ordinance, and Sections 4.3.3.2 discusses the plan to assess the status of historical wells. This 

information will be used to evaluate the physical completeness of the groundwater ingestion pathway. 

Groundwater samples will be collected from wells installed during Phase I of the RI. 

Groundwater COIs will be identified from the comparison of soil-to-groundwater SSLs to soil data 

(described in Section 4.3.3.3). Phase I COPCs for groundwater will be identified by comparing analytical 

groundwater data with Federal EPA Maximum Contaminant Levels (MCLs) and/or Illinois groundwater 

standards. If COPCs are identified in groundwater samples above these risk-based values, then 

groundwater modeling will be conducted to assess the potential fate and transport of the COPCs. The risk 
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assessment tasks for groundwater through the Phase I investigation will consist of assessing the 

effectiveness of the groundwater ordinance, determining whether there are Site-related COPCs present in 

groundwater at concentrations that exceed drinking water standards, and assessing the potential fate and 

transport of these COPCs. No further quantitative risk evaluation of groundwater is anticipated for the 

Phase I investigation than what is described here and in greater detail in Section 4.3. This information 

will be evaluated in the Phase I Risk Evaluation, which will identify any remaining groundwater ingestion 

and/or groundwater-to-surface water pathway data gaps necessary to conduct the baseline risk 

assessment. 
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3.0 EXPOSURE ASSESSMENT 

The exposure assessment estimates the extent of human contact with COPCs by characterizing 

potentially exposed populations, identifying actual or potential routes of exposure, and estimating the 

extent of human exposure. The exposure assessment will identify possible exposure pathways that are 

appropriate for each potential receptor. 

3.1 Preliminary Conceptual Site Model 

As described in the main body ofthe RI Work Plan, the site has been divided into several units, 

called Investigative Blocks (IB), based on different land use (historical, current, and likely future) as well 

as different chemicals that may be present due to historical processes. A separate preliminary Conceptual 

Site Model (CSM) has been developed for each IB, as discussed in Section 3.4.1 and shown in Figures 

3.4.1-1 through 3.4.1-5. The IBs are identified as: IB-1) Residue Disposal Areas; IB-2) Gypsum Dike 

Areas; IB-3) Other Areas of Alcoa Activity - IB-3a Brick Works/Childs Property, IB-3b Redevelopment 

Areas, IB-3c SPL Area; and IB-4) Areas with No Known Alcoa Activity - IB-4a North Wet Area, IB-4b 

Triangle Wet Area, Ball Fields, IB-4d Berm Wet Area, and IB-4e Active Commercial Area. Each 

preliminary 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 ofthe RI so that analytical data would support a risk-based 

analysis and decision-making process for the site. Based on the preliminary CSM, human health-related 

data needs are identified for the RI, and these are summarized in Section 3.4.4. The preliminary CSM 

will also be refined as RI data are collected/analyzed, and the refined CSM will be used to develop the 

exposure assessment during the risk assessment. 

A 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 fiiture land use. An exposure pathway is 

defined by four elements (U.S. EPA, 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; 
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• 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 potentially complete exposure pathways will be 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. The preliminary CSMs for IB-1 through IB-4 (Figures 3.4.1-1 through 3.4.1-5, 

respectively) identify receptors and the potentially complete exposure pathways. Furthermore, Table 

C.3.1-1, which is consistent with U.S. EPA (1998) RAGs, summarizes the exposure media, receptors, 

exposure pathways, and whether they will be quantitatively evaluated in the risk assessment if COPCs are 

identified in the specific medium. This table as well as the CSMs are preliminary and may be modified as 

RI data are collected and analyzed. 

For the complete exposure pathways, the degree of exposure is estimated, and the methods for 

quantifying exposure are presented in Section 3.2. 

3.2 Quantification of Exposure 

Exposure is defined as the contact rate of an organism with an environmental medium containing 

a chemical or physical agent. Intake is the quantification of exposure, and by convention this is 

normalized for body weight of the receptor and daily exposure. The resuhing intake is expressed as a 

dose in units of mg chemical/Kg body weight per day (U.S. EPA, 1989). Exposure point concentrations 

(EPCs) will be calculated by methods presented in the following subsection, and EPCs for COPCs in 

environmental media will be incorporated to estimate potential human intake via complete exposure 

pathways. If COPCs for off-site migration of particulate dust are identified (i.e., site soil concentrations 

are greater than residential soil criteria), then air particulate modeling of emissions, dispersion, and 

deposition would be conducted to estimate off-site soil and air concentrations of RDA- and gypsum-

associated constituents. Intake (dose) will be calculated following U.S. EPA guidance (U.S. EPA, 1989; 

1997a). For noncarcinogens, an average daily dose (ADD) is calculated based on an averaging time 

equivalent to exposure duration. For potentially carcinogenic constituents, a lifetime average daily dose 

LADD is calculated based on an averaging time of a lifetime, or 70 years. The following equation will be 

used to estimate exposure for incidental ingestion of soil (U.S. EPA, 1989): 
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ADD,„g = (C X IR X EF X ED)/(BW x AT) 

where: 

ADDing = average daily intake of compound (mg/Kg BW-day); 

C = exposure concentration in media (mg/kg); 

IR = intake rate (mg/day); 

EF = exposure frequency (days/year); 

ED = exposure duration (years); 

BW = body weight (Kg); and 

AT = averaging time (days). 

This equation is modified slightly when estimating dermal and inhalation exposure and includes 

pathway-specific parameters such as skin surface area, soil-to-skin adherence factor, absorption factor, 

etc. 

U.S. EPA has published several documents that contain statistical data on the various factors used 

in assessing exposure. The documents include U.S. EPA (1989), the Risk Assessment Guidance for 

Superfiind, Volume I, Human Health Evaluation Manual (Part B) (U.S. EPA, 1991a), the Human Health 

Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors (U.S. EPA, 1991b), the 

Exposure Factors Handbook (U.S. EPA, 1997a), and Dermal Exposure Assessment Guidance (U.S. EPA, 

1992d; 2001a). Generally, U.S. EPA-recommended default exposure assumptions will be used in risk 

assessment in the absence of site-specific data. 

The goal ofthe exposure assessment is to estimate reasonable maximum exposure (RME) as well 

as average exposure (central tendency or CT) for populations that may be exposed to COPCs at the 

facility. In keeping with U.S. EPA guidance (U.S. EPA, 1992b), the RME is to provide a reasonable, 

high-end (i.e., conservative) estimate of exposure that focuses on exposure in the actual population. RME 

is considered a high-end exposure that is still within a possible range, and this is estimated by combining 

upper range and average exposure assumptions (U.S. EPA, 1992b). Using the 95% upper confidence 

linnit (UCL; i.e., a conservative estimate ofthe mean) as the EPC to calculate exposure is consistent with 

the RME approach. The CT represents average exposures, and the inclusion of this analysis indicates 

how conservative the RME estimates may be, compared with more common exposure levels. This is 

taken into account in the uncertainty analysis of the risk assessment and the risk management decision­

making process. 
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3.2.1 EPC Calculations 

Exposure-specific constituent concentrations will be incorporated into the exposure assessment 

using methodologies described in U.S. EPA guidance (U.S. EPA, 2002b). The general procedure that is 

recommended by U.S. EPA (U.S. EPA, 2002b) and that will be used to estimate a 95 percent upper 

confidence limit on the mean concentration (95% UCL) for site COPCs in the risk assessment is 

described below: 

Data Sorted By Investigative Block. Initially, data for each potential exposure media 
from each Investigative Block will be sorted separately. 

Distribution Testing. Appropriate statistical tests (e.g., Shapiro-Wilk test) will be 
conducted to determine the distribution of each data set. 

Estimation of Concentration Term. The 95% UCL ofthe mean will be calculated and 
used as the concentration term assuming the appropriate distribution (U.S. EPA, 2002b). 
When calculating the 95% UCL for the data set, one half the instmment detection limit 
will be used as the surrogate value in the calculation if the COPC concentration was not 
measured at or above the instmment detection limit in a particular sample. 

For direct exposure pathways (e.g., incidental ingestion of soil and dermal contact with soil), the 

95% UCL concentration in soil will be used to assess potential intake for on-site receptors. According to 

U.S. EPA guidance (U.S. EPA, 2002b), if the data set fits a normal distribution, then the Student's t 

method will be used to calculate the 95% UCL. However, if the data fits a lognormal distribution, the 

lognormal theory based formulas for computing the Minimum Variance Unbiased Estimate (MVUE) of 

the population mean and the standard deviation will be used to calculate a 95% UCL of the mean (per 

U.S. EPA, 2002b). Finally, if the data set is neither normally or lognormally distributed, an appropriate 

distribution-free method per U. S. EPA (2002b) will be used to calculate a 95% UCL of the mean. 

Distribution testing and statistical calculations for estimating the concentration terms used to quantify 

exposure will be provided, in detail, in the risk assessment. 

Table C.3.2-1, which is consistent with U.S. EPA (1998), is provided to show the format that will 

be used for summarizing the EPCs and the basis for their calculation. 

For the generation of fugitive dust released from soil pathway, transport modeling will be 

conducted using an appropriate transport model to estimate the maximum exposure point concentration 

for air. This value will be used as the off-site residential EPC in the risk assessment. 
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3.2.2 Air Modeling 

A potentially complete pathway for exposure of local residents to COIs from on-site soils is 

through airborne dust generated from these soils and transport off-site via wind. The two primary 

materials, the residue from the previous alumina production processes (IB-1), and the gypsum used to 

build berms (IB-2), both contain trace quantities of COIs. Accordingly, dust produced on the site may 

also contain these COIs. If carried off-site by the action of the wind, this dust represents a pathway for 

transport of COIs to the community. 

The risk assessment will evaluate the impact of this airborne pathway by scientifically 

characterizing each of the steps in the process for both the current baseline condition and under a future 

mining scenario. They are: 

a formation of the dust, 

• transport and dispersion ofthe dust by the wind, and 

a intake by the receptors. 

Dust Formation 

The formation of dust will be characterized through an emission inventory. Emissions can 

generally be divided into two categories: natural sources of emission and man-made sources of emission. 

By far the most important are the man-made sources of emission. These include the movement of 

personnel and materials by heavy-equipment on the site. Vehicles, front-end loaders, dozers, scrapers and 

any equipment to cmsh or otherwise process materials removed from the site are examples of sources of 

emission. Natural sources of emission include wind erosion and other minor sources. It should be noted 

that wind erosion could be aggravated by human activities on the site, since the removal of vegetation and 

surface layers can expose surfaces more susceptible to wind erosion. 

Emission rates from these sources will be estimated from published emission factors by the EPA 

and others. In general these emission factors can be tailored to the site by adjustment parameters such as 

on-site silt content and moisture content. The emission factors are combined with activity factors such as 

the quantity of material to be removed, to generate an estimate of the emission rate of dust. Finally, 

measurements of chemical concentrations of COIs in the on-site materials will allow emission rates to be 

developed for individual COIs. 
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Transport and Dispersion 

The EPA and others have developed computer models that simulate atmospheric behavior and 

can be used to characterize the transport and dispersion to off-site areas of any dust produced on the site. 

The model to use for the current analysis will be selected as part ofthe project. Based on the information 

available at present, it is expected that the Industrial Source Complex Short Term Version 3 (ISCST3) 

model will be used in the current analysis. The ISCST3 model is presently recommended by EPA for 

analysis of fugitive dust impacts and is well-suited to the current project. However, other models such as 

CALPUFF and AERMOD will also be considered and may potentially be used if they are judged in the 

initial evaluation to be more appropriate for the application. The selected model will combine the 

emission information from above with meteorological data representative of the area to calculate the 

transport and dispersion of dust particles in the study area. Meteorological data will be taken from a 

nearby airport. Lambert Airport in St. Louis has a long record of high quality data, and is expected to be 

used in the current analysis. Consideration will be given to other meteorological data, including the 

nearby Parks Airport to the south of the site, but it is expected that the higher quality and more complete 

data at Lambert Airport may be the data of choice. 

Intake at the Receptor 

There are two primary mechanisms for impact of airborne COIs to nearby residents. First, they 

may be directly inhaled. In most studies, however, intake by ingestion is more important than inhalation. 

Ingestion generally involves deposition ofthe airborne dust on surfaces in the community. So the 

exposure assessment must define not only the airbome concentrations of dust in the community areas, but 

also the deposition rates of dust particles in the community areas. All ofthe air quality models being 

considered for the current analysis will have the capability to compute both the airbome concentrations of 

dust from the site as well as the deposition rate of dust from the site. 

In summary, the exposure assessment will use published emission factors to estimate the rates of 

emission from natural and man-made activities on the site. Air quality models will use these emission 

rates and representative meteorological data to estimate the ambient concentrations and deposition rates 

of COIs contained in the dust in the surrounding community. 
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3.2.3 Receptor-Specific Exposure Quantification 

This section describes the exposure assumptions and specific exposure factors that will be used in 

the baseline human health risk assessment if, after RI data collection and risk screening, COPCs are 

identified. As noted previously. Table C.3.1-1 sunmiarizes the different receptors that are proposed to be 

assessed for each IB, and the exposure pathways that will be quantitative evaluated in the risk assessment. 

The following receptors and exposure pathways may be quantitatively evaluated in the baseline risk 

assessment if COIs are identified in these media: 

Current/Future On-Site Maintenance Worker at the Ball Fields (IB-4c) 

This receptor would be evaluated for: 

a Incidental ingestion of COPCs in surface soil; 

a Dermal contact with COPCs in surface soil; and 

• Inhalation of particulates generated by wind erosion. 

Direct contact exposure to soil will be evaluated since these areas may be routinely mowed or 

subject to other maintenance-type activities. 

Current/Future On-Site Local Recreation Receptor (Youth) at the Ball Fields (IB-4c) 

This receptor would be evaluated for: 

e Incidental ingestion of COPCs in surface soil; 

Dermal contact with COPCs in surface soil; and 

e Inhalation of particulates generated by wind erosion. 

Direct contact exposure to soil will be evaluated since the Ball Fields are in active use by the 

community. 
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Current/Future On-Site Industrial/Commercial Worker (IB-3a, IB-4e); Future On-Site 

Industrial/Commercial Worker (IB-1, IB-2, IB-3) 

This receptor is assumed to have the potential to contact surface soil during the performance of 

his or her job. Contacting soil is more likely with an industrial than a commercial worker, but also may 

be infrequent for an industrial worker whose position is indoors. However, for the purposes of providing 

a conservative, baseline assessment, default industrial worker exposure factors will be applied. The 

following exposure pathways will be evaluated for this receptor assuming future industrial redevelopment 

and no remediation ofthe site: 

a Incidental ingestion of COPCs in surface soil; 

Dermal contact with COPCs in surface soil; and 

a Inhalation of particulates generated by wind erosion. 

Future On-Site Construction Worker (IB-1, IB-2, IB-3, IB-4d, IB-4e) 

This receptor is assumed to be engaged in excavation activities, which would provide the 

potential for contacting COPCs in subsurface as well as surface soils. The following exposure pathways 

would be potentially complete and therefore quantitatively evaluated for this receptor: 

a Incidental ingestion of COPCs in surface 1 and/or subsurface soil; 

a Dermal contact with COPCs in surface 1 and/or subsurface soil; and 

a Inhalation of particulates generated from on-site surfacel and/or subsurface soil through 
excavation activities. 

The constmction worker scenario will be evaluated on a subchronic basis (i.e., less than seven 

years per U.S. EPA, 1989) since it is assumed that constmction activities would be short-term. 

Future On-Site Construction Worker at the Residue Disposal Areas (IB-1) - Presumptive Remedy 

Development 

A presumptive remedy that is being considered for the RDAs is regrading to improve surface 

water drainage and vegetating. Therefore, a "constmction worker" receptor is evaluated for this potential 

Surface soils will not be considered in IB-4e, the Active Commercial Area, as it is paved. 
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future scenario. This receptor is assumed to be engaged in significant regrading activities, which would 

provide the potential for contacting COPCs in surface and subsurface soils (e.g., from 0-10 ft bgs). The 

following exposure pathways would be potentially complete and therefore quantitatively evaluated for 

this receptor: 

a Incidental ingestion of COPCs in surface/subsurface soil; 

a Dermal contact with COPCs in surface/subsurface soil; and 

a Inhalation of particulates generated from on-site surface soil through soil moving 
activities. 

Again, this constmction worker scenario is assumed to be of relatively short-term duration, and 

therefore the risk assessment considers this subchronic exposure (i.e., less than seven years per U.S. EPA, 

1989). 

Current/Future Off-Site Resident - Particulate Migration and Deposition Potential (IB-1, IB-2, IB-

3, IB-4c, IB-4e) 

This receptor is considered for potential exposure to on-site soil particulates that may migrate to 

air and be deposited in off-site soil. This receptor will be quantitatively evaluated for current/future 

baseline conditions only if COPCs are identified for potentially dispersible on-site soils. 

The off-site residential scenario would be evaluated for a child and adult receptor. As is a 

common, conservative convention in human health risk assessment, noncarcinogenic exposures will be 

considered first for a child age 0-6 years, since this receptor has a combination of smaller body weight 

and potentially higher intake by some pathways relative to the adult receptor. Exposure to potentially 

carcinogenic COPCs will be evaluated over an exposure duration that overlaps childhood and adulthood. 

Also, by conservative convention in risk assessment, the intakes, exposure durations, and body weight 

will be age-averaged assuming a portion of exposure as a young child, as an adolescent, and the rest as an 

adult. Therefore, for the RME evaluation, 30 years ofthe upperbound exposure duration for residential 

exposure is portioned as 6 years of exposure as a 0-6 year-old, 8 years as an adolescent, and 14 years as 

an adult. For the CT evaluation, this exposure is proportioned down to the average residential exposure 

duration (9 years; U.S. EPA, 1997a). 
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Future Gypsum Mining Scenario (IB-2) 

A gypsum-mining scenario will be evaluated in the risk assessment as well to assess the potential 

off-site risk associated with this activity. Gypsum mining would generate a higher degree of particulate 

emissions potential than wind-erosion of surface soil and, therefore, a future off-site residential scenario 

for exposure to particulates generated from mining activities will be quantitatively evaluated in the risk 

assessment. The mining worker is not proposed for quantitative risk evaluation because it is assumed that 

OSHA Health and Safety protocols (such as, personal protective equipment or other engineering controls) 

would be employed to reduce exposure for this receptor. Therefore, exposure via the inhalation of 

particulate dust, and incidental ingestion of and dermal contact with the gypsum dust will not be 

evaluated for the worker engaged in mining activities. 

Future Recreational Receptor (16-1, IB-2, IB-4) 

Future recreational development is possible for much of the former Alcoa site. This includes IB-

1, IB-2, and IB-4 except for the active commercial area (IB-4e). IB-3 is marked for possible industrial 

redevelopment, so is not included in the areas for potential recreational redevelopment. 

The recreational receptors would be evaluated for potential contact with COPCs in surface soil in 

all IBs except for those that are predominately wet (e.g., IB-4a, IB-4b). The following exposure pathways 

will be evaluated for this receptor: 

a Incidental ingestion of COPCs in surface soil; 

a Dermal contact with COPCs in surface soil; and 

a Inhalation of particulates generated by wind erosion. 

Recreational receptors also have the potential for contacting standing water and sediment in wet 

portions of the IBs that could be redeveloped for this use. The following exposure pathways may be 

complete with these media: 

c 

a Inadvertent Dermal contact with standing water; 

a Incidental ingestion of COPCs in sediment; and 

a Dermal contact with COPCs in sediment. 
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Incidental ingestion of standing water is not likely as these are not deep enough for significant 

contact such as swimming and, in many areas, having an unappealing appearance for contacting at all. 

Furthermore, including EB-l standing water areas in an evaluation of future recreational receptors is very 

conservative because it is anticipated that any site remedy would include eliminating standing water in the 

RDAs. 

Future Trespasser Receptor 

Under current conditions, there is no evidence that trespassing is occurring. However, during the 

RIFS, the access roads that will be built to accommodate investigation equipment may attract trespassers. 

Therefore, a trespassing scenario will be evaluated for nearly all areas ofthe Site during the RIFS 

(approximately 3 years duration). A trespasser would have the opportunity to contact COPCs in surface 

soil in the following IBs: IB-1, IB-2, and IB-3. A number of the IB-4 areas do not have surface soil 

because they are wet areas (however, standing water and sediment are potential exposure media for this 

receptor, which is discussed below). The exposure pathways that may be complete for this receptor with 

surface soil are: 

a Incidental ingestion of COPCs in surface soil; 

a Dermal contact with COPCs in surface soil; and 

a Inhalation of particulates generated by wind erosion. 

This receptor could also contact standing water and sediment. The same exposure pathways and 

rationale would hold for the trespasser's potential to contact these media. 

a Inadvertent Dermal contact with standing water; 

a Incidental ingestion of COPCs in sediment; and 

a Dermal contact with COPCs in sediment. 

Summary of Receptor Exposure Factors 

The following lists Appendix C tables that sunimarize the proposed exposure assumptions for 

RME and CT evaluations for specific receptors and exposure media. 

Table C.3.2-2 Current/Future On-Site Maintenance Worker (IB-4c), 
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Current/Future On-Site Local Recreational Receptor (IB-4c), 

Current/Future On-Site Industrial/Commercial Worker (IB-1, IB-2, IB-3 

IB-4d and IB-4-e), 

Current/Future Off-Site Residential Receptors (IB-1, IB-2, IB-3, IB-4c), 

Future On-Site Constmction Worker (IB-1, IB-2, IB-3, IB-4d, and IB-

4e), 

Future Recreational Receptors for Soil (IB-1, IB-2), 

Future Recreational Receptors for Standing Water (IB-1, IB-4a, IB-4b, 

IB-4d), 

Future Recreational Receptors for Sediment (IB-1, IB-4a, IB-4b, IB-4d), 

Future Trespasser for Soil during RIFS (IB-1, IB-2, IB-3), 

Future Trespasser for Standing Water during RIFS (IB-1, IB-3b, IB-4a, 

IB-4b, IB-4d), and 

Future Trespasser for Sediment during RIFS (IB-1, IB-3b, IB-4a, IB-4b, 

IB-4d). 

Exposure dose algorithms are also presented in Tables C.3.2-2 to C.3.2-12 for each exposure 

pathway, as recommended by U.S. EPA (1998) and generally follow the equation shown in Section 3.2. 

It should be noted that the exposure assumptions for the off-site residential receptor do not vary for the 

different emissions generating scenarios that may be evaluated; however, the EPCs estimated for the 

emissions scenarios may differ, resulting in varied dose estimates for the off-site receptors. 

J \020209\ESL\N Alcoa Site RIFS Work Plan\HHRA doc 20 

file:///020209/ESL/N


July 24,2003 

4.0 TOXICITY ASSESSMENT 

The toxicity assessment provides a description ofthe relationship between a dose of a chemical and 

the anticipated incidence of an adverse health effect (Preuss and Ehrlich, 1987). The purpose of toxicity 

assessment is to provide a quantitative estimate of the inherent toxicity of COPCs to incorporate into the risk 

characterization. Toxicity values are derived from the quantitative dose response association and are 

correlated with the quantitative exposure assessment in the risk characterization. 

For risk assessment purposes, toxic constituent effects are separated into two categories of 

toxicity: carcinogenic effects and noncarcinogenic effects. This division relates to the currently-held 

U.S. EPA policy position that the mechanisms of action for these endpoints differ. Generally, the U.S. 

EPA has required that potentially carcinogenic chemicals be treated as if minimum threshold doses do not 

exist (U.S. EPA, 1986), whereas noncarcinogenic effects are recognized as threshold phenomena. 

In this site-specific risk assessment, lead is a possible COPC based on evaluation of the previous 

investigation data. Lead is uniquely evaluated for toxicity in U.S. EPA human health risk assessment, 

and this is described below. 

4.1 Carcinogenic Effects 

Potential carcinogenic effects resulting from human exposure to constituents are estimated 

quantitatively using cancer slope factors (CSFs), which represent the theoretical increased risk per 

milligram of constituent intake/kilogram body weight/day (mg/Kg-day)'' or unit risks, which are the 

theoretical increased risk per exposure concentration. CSFs or unit risks are typically derived for "known 

or probable" human carcinogens. CSFs or unit risks are used to estimate a theoretical upper-bound 

lifetime probability of an individual developing cancer as a result of exposure to a particular lifetime daily 

dose of a potential carcinogen. Constituents that are believed to be carcinogenic may also have non-

cancer effects. Potential health risks for these constituents are evaluated for both cancer and other types 

of effects as described below. 
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4.2 Non-carcinogenic Effects 

Conversely, it is widely accepted that noncarcinogenic biological effects of chemical 

substances occur only after a threshold dose is achieved (Klaassen, 1996). This threshold concept of 

noncarcinogenic effects assumes that a range of exposures up to some defined threshold can be tolerated 

without appreciable risk of harm. Adverse effects may be minimized at concentrations below the threshold 

by pharmacokinetic processes, such as decreased absorption, distribution to non-target organs, metabolism 

to less toxic chemical forms, and excretion (Klaassen, 1996). Reference dose (RfD) values and reference 

concentrations (RfCs) are developed by the U.S. EPA RfD Work Group on the basis of a wide array of 

noncarcinogenic health effects. The RfD and RfC are estimates ofthe daily maximum level of exposure 

to human populations (including sensitive subpopulations) that are likely to be without an appreciable risk 

of deleterious effects during a lifetime (U.S. EPA, 1989). RfDs are expressed in units of daily dose 

(mg/Kg-day) while RfCs are expressed as an air concentration (mg/m'). Both incorporate uncertainty 

factors to account for limitations in the quality or quantity of available data. 

4 3 Sources for Toxicity Criteria 

There are a variety of toxicity databases that regulatory agencies rely on for the puiposes of 

quantifying the toxicity of chemicals in the environment. Per U.S. EPA (1989), the primary source for 

toxicity information in the risk assessment will be U.S. EPA's Integrated Risk Information System (IRIS; 

U.S. EPA, 2003a). If RfDs for non-carcinogens or CSFs for possible carcinogens are not available in IRIS, 

the next source to be consulted will be the Health Effects Assessment Summary Tables (HEAST; U.S. EPA, 

1997b). If appropriate criteria are not available in eitiier IRIS or HEAST, tiien U.S. EPA Region 5 will be 

consulted to aid in identifying appropriate provisional toxicity criteria. 

4.4 Lead 

Under current U.S. EPA policy, there is considered to be no exposure dose to lead that is without 

some level of risk for adverse health effects. Therefore, U.S. EPA has not derived a RfD or RfC for lead. 

The most sensitive receptors for lead exposure are very young children, and U.S. EPA has developed an 

exposure model for young children, the Integrated Exposure Uptake Biokinetic (DEUBK) Model (U.S. 

EPA, 2003b), and it is U.S. EPA policy that the lEUBK Model be used to assess lead risks in for 
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residential scenarios (U.S. EPA, 1994; 1998b). For industrial worker receptors, a separate lead 

toxicity/exposure model (U.S. EPA, 2003c), as discussed below, would be applied in the risk assessment 

for on-site exposures if lead is identified as a COPC for industrial exposure. 

4.4.1 Lead Toxicity and Exposure Assessment for Young Children 

Young children are considered especially sensitive to lead as the developing central nervous 

system is especially vulnerable to lead toxicity. Furthermore, young children may engage in behaviors 

(such as eating soil or paint chips) that potentially predispose them to higher exposures. The uptake of 

lead from ingestion tends to be higher for young children than older receptors. Rather than describe an 

acceptable dose level for intake of lead, U.S. EPA and other health organizations (e.g.. Centers for 

Disease Control - CDC) evaluate acceptable lead exposure based on blood lead levels. U.S. EPA has 

developed the lEUBK Model (U.S. EPA, 2002, 2003b) that predicts blood lead level for infants and 

young children (0-7 years of age) based on cumulative exposures from environmental media such as soil, 

air, and lead paint sources as well as from food and drink sources. This model has been "validated" for 

children, only, and is not recommended for evaluating adult exposures to lead. It should be noted that 

lead paint exposure likely has the greatest impact on blood lead levels and this factor can greatly obscure 

the contribution from other sources in highly urbanized areas such as East St. Louis. 

If following RI data collection and risk-screening of dispersible soil, lead is identified as a COPC 

for off-site residential exposure, then the lEUBK model will be used to evaluate risk to the child off-site 

resident. It is anticipated that there will be no quantitative risk analysis for off-site adult residential 

receptors to lead since there is no validated residential lead model for adults. Therefore, the adult 

exposure will be qualitatively compared with the child. 

The default inputs for food, water, and paint would be incorporated into the lEUBK model. A 

more detailed discussion of the assumptions, default inputs, and mechanics of the lEUBK model will be 

provided in the human health risk assessment if site-associated lead is identified as a COPC for off-site 

residential exposure. 
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4.4.2 Lead Toxicity and Assessment Using the Adult Lead Exposure Model 

The U.S. EPA Technical Review Workgroup (TRW) for lead recommends a model it developed 

for evaluating "non-residential adult" risk to lead in soil. The TRW lead model (U.S. EPA, 2003c) 

addresses the most sensitive receptor under a non-residential adult scenario, the developing fetus of a 

pregnant woman worker exposed to lead in soil. The TRW lead model correlates soil lead intake by 

women of childbearing age to blood lead concentrations using simplified biokinetic assumptions (a 

biokinetic slope factor). The blood lead level in the population of adult women is then related to an 

estimate ofthe 95* percentile fetal blood lead level (PbBfetai,o.95) with a proportionality constant. 

If lead is identified as a COPC through RI data collection and risk screening, then the TRW lead 

model will be used to conservatively evaluate the potential risk to relevant on-site worker receptors. A 

more detailed discussion of the Model and its assumptions will be presented in the risk assessment if site-

associated lead is identified as a COPC. 
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5.0 RISK CHARACTERIZATION AND UNCERTAINTY ANALYSIS 

Risk characterization is the integration ofthe exposure and toxicity information to make 

quantitative estimates and/or qualitative statements regarding potential risk to human health. This section 

describes the risk characterization process for possibly carcinogenic COPCs, for noncarcinogenic COPCs, 

and for lead. There are elements of uncertainty in each step of the risk assessment, and it is important to the 

risk management decision-making process that the sources of uncertainty are discussed. 

5.1 Risk Characterization 

The methods for conducting risk characterization for potential carcinogens, noncarcinogens and 

lead are discussed below. 

5.1.1 Potential Carcinogenic Risks 

Potential carcinogenic effects are characterized in terms of the excess probability of an individual 

developing cancer over a lifetime as a result of exposure to a potential carcinogen. For chemicals that 

exhibit carcinogenic effects, U.S. EPA has developed a model that is based on the theory that one or more 

molecular events as a result of exposure to a potential carcinogenic compound can evoke changes in a single 

cell or a small number of cells that can lead to tumor formation. This non-threshold theory of 

carcinogenesis suggests that any level of exposure to a carcinogen can result in some finite possibility of 

generating the disease. It should be noted that this is a very conservative approach, and U.S. EPA's more 

recent Cancer Assessment Guidelines (1996,1999b) recognize that there are "threshold" carcinogens, as 

well. To characterize the potential for carcinogenic effects, an LADD is combined with a CSF to calculate 

a probability that an individual would develop cancer over a lifetime of exposure to a specific COPC, 

with the following equation: 

Risk = LADD xCSForai 

Theoretical excess lifetime cancer risks are evaluated based on an acceptable cancer risk range of 

1 X 10"* to 1 X lOA U.S. EPA (1991c) indicates that carcinogenic effects at a site should first be 

evaluated based on the 1 x 10"̂  cancer risk level, but depending on site-specific conditions, a range of 1 x 
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10* to 1 X 10* may be used. Typically, cancer risks less than 1 x 10* are considered de minimis while 

cancer risks less than 1 x 10'* are considered acceptable. 

5.1.2 Noncarcinogenic Effects 

For noncarcinogenic compounds, a potential hazard is expressed as a hazard quotient (HQ), 

which is the ratio of an ADD for a site-specific receptor to an acceptable or RfD for that chemical. The 

HQ is calculated as follows: 

r ro _ A D D / 
^ ^ - /RfD 

An RfD is developed with the assumption that the degree of toxicity of noncarcinogenic compounds 

is based on the ability of organisms to repair and detoxify after exposure to a compound. The repair and 

detoxification mechanisms must be exceeded by some critical concentration (threshold) before the health 

effect is manifested. This threshold view holds that a range of exposures from just above zero to some finite 

value (i.e., the RfD) can be tolerated by an individual without an appreciable risk of adverse effects. 

HQs are summed for all chemical intakes to yield a hazard index (HI) for each exposure pathway. 

An HI equal to or less than 1 indicates that no adverse noncarcinogenic health effects are expected to occur 

from cumulative exposure to multiple chemicals and exposure pathways. An HI greater than 1, however, 

does not provide a prediction of the severity or probability of the effects, but rather provides an indication 

that such effects may occur, especially in sensitive subpopulations. An HI above 1 indicates the need for 

further evaluation. For example, effects of different chemicals are not necessarily additive (although the HI 

approach assumes additivity), nor do all chemicals affect the same target organ. Thus, U.S. EPA 

reconunends that if an HI exceeds 1, further evaluation should occur to categorize hazards based on 

chemical-specific and route-specific toxicity (i.e., which chemicals act on the same target organ, by which 

route of entry) (U.S. EPA, 1989). 

5.13 Lead 

The lEUBK Model incorporates an estimate of population variability (population standard 

deviation), and uses this to project a distribution of blood lead concentrations in the exposed population. If 
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lead is identified as a COPC in dispersible fractions of on-site soil for off-site migration of particulates, then 

off-site air and soil lead concentrations will be modeled, and these potential exposure levels incorporated 

into the lEUBK model to estimate a population blood lead distribution. Then the estimated population 

blood lead distribution will be compared with acceptable targets, per U.S. EPA (2(X)3b). 

For non-residential adult receptors (i.e., worker receptors), the TRW lead model (U.S. EPA, 2(X)3c) 

will be used to estimate a 95* percentile fetal blood lead level. PbBfetai,o.95 are estimated from maternal 

blood lead level estimates, and the latter are modeled by incorporating soil lead concentrations and 

assumptions of maternal intake through incidental ingestion of soil. The acceptable goal is that the PbBfctai, 

095 is less than 10 ug/dl (that is, consistent with CDC health goals, that less than 5% ofthe child population 

exceeds a blood lead level of 10 ug/dl). 

5.2 Uncertainty Analysis 

Uncertainties are inherent in every aspect of a quantitative risk assessment. The inclusion of site-

specific factors can decrease uncertainty, although significant uncertainty persists in even the most site-

specific and accurate risk assessments. Worst-case assumptions and default values, which conform to the 

U.S. EPA guidance, add a conservatism to human health risk assessments. This conservatism is 

intentionally included in order to bias the assessment toward protection of human health. 

A carefiil and comprehensive analysis of the critical areas of uncertainty in a risk assessment is an 

important part ofthe risk assessment process. U.S. EPA (1989) guidance stresses the importance of 

providing a complete analysis of uncertainties so that risk management decisions take these uncertainties 

into account when evaluating risk assessment conclusions. The uncertainty analysis provides a context 

for better understanding the assessment conclusions by identifying the uncertainties that have most 

significantly affected the assessment results. Therefore, sources of uncertainty in the identification of 

COPCs, exposure assessment, and toxicity assessment sections of the risk assessment report will be 

identified and qualitatively evaluated in the baseline human health risk assessment. 
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TABLE 02-1 

CX:CURRENCE, CilSTBIBLITION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN EXAMPLE TABLE FOR RI WORK PLAN 

FORMER AlCOA EAST ST LOUIS OPERATIONS, EAST SAINT LOUIS, IL 

Scenario Timelrame-
Medium 
Exposure Medium 

current/future 
surface soil || 
on-Site Industnal Soil 

Exposure 

Point 

CAS 

Number 

Chemical Minimum 

Concentration 

(Qualilier) 

0) 

Maximum 

Concentration 

(Qualilier) 

Units Location 

of Maximum 

Concentration 

Detection 

Frequency 

Range ot 

Detection 

Umlls 

Concenlratlon 

Used lor 

Screening 

(2) 

max delect 

Background 

Value 

(3) 

Screening 

Toxicity Value 

(N/C) 

Industnal RBC 

Potential 

ARAR/TBC 

Value 

Potential 

ARAR^-BC 

Souree 

COPC 

Bag 

(Y/N) 

Rationale lor 

Selection or 

Deletion 

(51 

Footnote Instructions 

(t) Dellne the '(Qualilier)' codes used lor the 'Minimum Concentration* and 'Maximum Concentration' 

(2) Specify source(s) for the 'Concentration Used (or Screening'. 

(3) Speclly source(s) lor the 'Background Value* 

(4) Speclly souxe(s) lor the 'Screening Toxicity Value' 

(5) Define the codes used for the 'Rationale (or Selection or Deletion*. 
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TABLt «.J.1-1 

PRELIMrNARY SELECTION OF EXPOSURE PATHWAYS(1) 
FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

Scenario 

Timeframe 

Medium Exposure 

Medium 

, Exposure 

Point 

. .Heceptor, 

Population 

Receptor,, Exposure, 

Route " : 

'Typo of 

' Analysis 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Current/Future Oi-Srte Surface Soil 
(IB-4:4a-Nor1h, 4b-

Trlangle, and 4d Wet 
Areas; and 4c-Ball 

Fields) 

Surface Soil On-site Maintenance Adult Ingestion Quantitative 
Quantitative for IB-4c (the Ball Fields) only Areas 4a, 4b, and 
4d are wet areas ttiat are not maintained. 

On-Site Maintenance Adult Demnal Quantitative Quantitative for IB-4c (the Ball Fields) only. Areas 4a, 4b, and 
4d are wet areas that are not maintained. 

On-Slta Surface Soil 
(IB-4 49) Surface Soil On-Slte - IB-4e Industrial/Commercial 

Worker 
Adult Ingestion None 

The IB-4e area Is paved, therefore surface soils are not availabii 
for contacting In this area. 

On-Site - IB-4e 
Industrial/Commercial 

Worker Adult Dermal None 
The IB-4e area Is paved; therefore surface soils are not availabii 
for contacting In this area. 

On-Site Surface Soil 
(IB-Sa) Surface Soil On-Site • IB-3a Industrlal/Commerclal 

Worker 
Adult Ingestion Quantitative 

On-Site - IB-3a Industrial/Commercial 
Worker 

Adult Dermal Quantitative 

On-Slte Surface Soil 
from IB-1-RDAs; IB-2, 

IB-3;IB-4C 

Deposition of 
Particulates to Off-Site 

Soil 
(3ff-Site Residential Areas Residential Child Ingestion Quantitative 

Off-Site Residential Areas Residential Child Demtal Quantitative 

Off-Site Residential Areas Residential Adult Ingestion Quantitative 

Off-Slte Residential Areas Residential Adult Demial Quantitative 

Dispersion of 
Particulates to Off-Site 

Air 
Off-Site Residential Areas Residential Chnd Inhalation Quantitative 

jOff-Slte Residential Areas Residential Adult Inhalation Quantitative 
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TABL^ ^.3.1-1 

PRELIMINARY SELECTION OF EXPOSURE PATHWAYS(I) 
FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

I Scenario -. 

II Timeframe 

Cunent/Future 

Future 

- r r z = ^ 

^.Medium : . ' , f ' ' 

Groundwater 

Off-Site Surface Water 

On-Slte Surface Soil 
(IB-1, IB-2. IB-3) 

'•''• ' .Medium;^:''!^-' 

Groundwater 

Surface Water/ 
Sediment 

Surface Soil 

Dispersion of 
Particulates in On-Site 

Air 

Surface Soil 

Dispersion of 
Particulates in On-Slle 

Air 

: .jl-?i;;;Eicp'osur<^>j-i,,'r-' 

On-Site 

Off-Site Residential Areas 

Off-Site Residential Areas 

Frank Holten Park 

Frank Holten Park 

On-Slte 

On-Site 

On-Site 

On-site 

On-Sita 

On-Site 

i j : , - ^ Reca'ptor ' ; j :>; 

r-;,;.. PopulationV,':.? 

Industnal 

Residential 

Residential 

Local Resident 

Local Resident 

Industnal Worker 

Industrial Worker 

Industrial Worker 

Trespasser 

Trespasser 

Trespasser 

Adult 

Child 

Adult 

Child 

Adult 

Adult 

Adult 

Adult 

Youth 

Youth 

Youth 

V-:-j.A^.Expbsuro"'i 'C % 

;Y.;;Vv-Rpute>J;;;!;r: 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Ingestion 

Dennal 

Inhalation 

Ingestion 

Dernial 

inhalation 

i'V",;^?rype'of;,<;>i. 

iy 'Anaiysjs^^S.' 

None 

Qualitative 

Qualitatfvs 

None 

None 

Quantitative 

Quantitative 

Quantitative 

Quantitative 

Quantitative 

Quantitative 

1. . . . . ..-. . . . , . . . r - r ^ . — = " — • ' 1 

.•;>;: , ' - , ..:>?'Ratioiidetj3r Selection or Exclusion, 

No wells are presently used on site Municipal ordinance 
prohibits Installatton of drinking well 

Municipal ordinance pnohlblts Installation of dnnklng well Phasi 
1 investigation will evaluate the efficacy of the ordinance and 
characterize COIs In groundwater via risk screening, not 
quantitative risk assessment at this time 

Municipal ordinance prohibits installation of dnnklng well. Phasi 
1 Investigation will evaluate the efficacy of the ordinance and 
characterize COIs In groundwater via nsk screening, not 
quantitative risk assessment at this time 

No apparent surface discharge from site to off-site surface 
water In addition, there Is no evidence of over-land connection 
of surface water at the site to the Park 

No apparent surface discharge from site to off-site surface 
water. In addition, there Is no evidence of over-land connection 
of surface water at the site to the Park 

There are no Indications of cunent trespassing on property. 
However, trespassing during RIFS activities is possible. 

Ttiere are no Indications of cunent trespassing on property. 
However, trespassing dunng RIFS activities is possible. 

There are no Indications of current trespassing on property 
However, trespassing during RIFS activities Is possible. 
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TABLE w.J.1-1 

PRELIMINARY SELECTION OF EXPOSURE PATHWAYS(I) 
FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST, LOUIS, IL 

Scenario 

Timeframe 

Future 

Medium 

On-site Surface Soil 
(18-1,18-2,18-3) 

On-Slte Surface Soil 
(IB-1, IB-2) 

On-Site Surface and/oi 
Subsurface Soil at 
Residue Disposal 

Areas (IB-1), Other 

Areas of Alcoa Activity 
(IB-3), and Active 

Commercial Area (IB-
46) 

_5 •_ Exposure;;,;? ; 

• • ; • 'Medium")- , ;V 

Surface Soil 

Dispersion of 
Particulates in On-Slte 

Air 

Surface Soil 

Dispersion of 
Particulates in On-Slte 

Air 

Surface and/or 
Subsurface Soli 

Dispersion of 
Construction-

generated Particulates 
In Air 

.Exposure, ' J , , , , ' 

' ' ' , ; ' ' . : P b l n f . ' ( ^ . ^ ' ' ' ' l 

Qn-Site 

On-Site 

On-Slte 

On-site 

On-Slte 

On-Slte 

On-Slte 

On-site 

On-Slta 

Off-Site Residential Areas 

Off-Site Residential Areas 

•.;,;'•,; Receptor,-•;,";• 

.̂'•.;'•PbplJliB«« ,̂̂ ;̂•-y,>••! 

Trespasser 

Trespasser 

Trespasser 

Recreational 

Recreational 

Recreational 

Construction Worker 

Constmction Wortcer 

Constructton Woricer 

Residential 

Residential 

;.' Receptbr,v,. 
' - • ' ' • i ^ " ' -•'-, 
"•''-" A a e , •". 

Adult 

Adult 

Adult 

Youth 

Youth 

Youth 

Adult 

Adult 

Adult 

Child 

Adult 

_ '-,•_; Exposure';; :;V..;'; 

Ingestion 

Dennal 

Inhalation 

Ingestion 

Dermal 

Inhalation 

Ingestion 

Dennal 

Inhalation 

Inhalation 

Inhalation 

•.'j'",TyP?;«!t;.';; 

• ;<=Analy«^ ' ' r ( 

Qualitative 

Qualitative 

QuainaGve 

Quantitative 

Quantitative 

Quantitative 

Quantitative 

Quantitative 

Quantitativa 

Quanfitatlve 

Quantitative 

,',; Rationale for Selection or Exclusion 

, , • ' - • ' - ^ p f Exposure Pathway 

There are no Indications of current trespassing on property. 
However, trespassing during RIFS activities is possible Adult 
will be qualitatively compared to more conservative youth 
receptor for this short-tenn scenario. 

There are no Indications of current trespassing on property 
However, trespassing dunng RIFS activities is possible Adult 
will be qualitatively compared to more conservative youth I 
receptor for this short-tenn scenario. I 

There are no indications of current trespassing on property. 
However, trespassing dunng RIFS activities Is possible. Adult 
wnll be qualitatively compared to more consenratlve youth 
receptor for this short-term scenario 
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TABLE-..,.1-1 

PRELIMINARY SELECTION OF EXPOSURE PATHWAYS(1) 
FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

Scenario 

Timeframe ,"' 

Future 

" '>;- 'Meil ium^^V ' ^ 

Gypsum Dike 
Materials (Mining 

Scenario) 

Wet Areas (portions of 
IB-1, IB-4a,IB-4b, and 

IB-4d) 

Wet Areas (portions of 
IB-1,IB-3b, IB-4a,IB-

4b, and IB-4d) 

-•;;f'>."Exposure"- :$••' 

• ' f e l l ; Medluin';:^ .;.'--

Gypsum matenal 

Dispersion of Gypsum 
Particulates during 

mining 

Deposition of Gypsum 
Particulates to Ofl-Site 

Son 

Standing 
Water/Sedimenl 

Standing 
Water/Sediment 

i.".?;'?-'"; ExposurePJv^';: 

Kt V f'^ D«i i i f ' ^^^; -^- i - . - ' 

On-Slte 

On-site 

On-Slte 

Off-Site Residential Areas 

Off-Site Residential Areas 

Off-Site Residential Areas 

Qff-Srte Residential Areas 

Off-Site Residential Areas 

Off-Site Residential Areas 

On-Site 

On-Slte 

M i ^ R i i p i o g S ^ r 

' f f 5 ^ P p R f « ) o n | a ; ? ' 

Gypsum Mining 
Receptor 

Gypsum Mining 
Receptor 

Gypsum Mining 
Receptor 

Residential 

Residential 

Residential 

Residential 

Residential 

Residential 

Recreational 

Trespasser 

-;:, Receptor .̂f; 

Adult 

Adult 

Adult 

Child 

Adult 

Child 

Child 

Adult 

Adult 

Youth 

Youth 

l'f:;4'i^'Exposuro.*2?,--

Ingestion 

Dennal 

Inhalation 

Inhalation 

Inhalation 

Ingestion 

Dennal 

Ingestion 

Demtal 

Demial 

Deimal 

,-%Type^of:;Sif 

None 

None 

None 

Quantitativa 

Quantitative 

Quantitativa 

Quantitative 

Quantitative 

Quantitative 

Quantitative 

Quantitative 

5r^?; ' ' f5 ; : ; Rationaie.forSelM^^ . 

7^^>V:;;0£.^Cp!;of:E!tpew]UTO v . \ : f ^i \._, 

Assume that OSHA Health and Safety protocols, such as use of 
PPE, will be employed to minimize exposure for this receptor 

Assume that OSHA Health and Safety protocols, such as use of 
PPE, will be employed to minimize exposure for this receptor 

Assume that OSHA Health and Safety protocols, such as use of 
PPE, will be employed to minimize exposure for this receptor 

There are no indicattons of current Irespassfng on property. 
However, trespassing during RIFS activrtres is possible. 

Note: 

' " Preliminary assessment of potentially complete exposure pathways pnor to data collection This table will be modified to remove exposure pathways for media with no COPCs Identified In the Baseline RA. 
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TABLtvy.3.2-1. 

EXPOSURE POINT CONCEtMTRATION SUMMARY -EXAMPLE TABLE FOR RI WORK PLAN 

Current Conditions • Surface Soil and Particulate Generation 

FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

Scenario Timeframe: 

Medium: 

[Exposure Medium: 

Current/Future 

Surface soil/air 

Surface soil/air 

Exposure Point 

On-Site Surface Soil 

On-Site Air 

Off-Site Air 

Off-Site Soil (Deposition) 

Cfiemica) of 

Potential Concem 
Units 

mg/kg 

mg/m' 

mg/m^ 

mg/kg 

Arithmetic 

Mean 
95% UCL 

(Distnbution) 

(1) 

Maximum 

Concentration 
(Qualifier) RME 

Value 

Exposure Point Concentration 

Statistic CT 

Value 

Rationale 

• 

Footnote Instoiclions: 
-Specify any assumptions made in calculating the '95% UCL* term. 

(1) Define the codes describing the type of distribution for the "95% UCL" temi. 
(2) Define the codes used for the "EPC Statistic". 

Page 1 of 1 



TABLE C.3.2-2 RME and CT 

PROPOSED EXPOSURE ASSUMPTIONS FOR DAILY INTAKE CALCULATIONS 

CURRENT/FUTURE ON-SITE MAINTENANCE WORKER AT IB-4c - BALL FIELDS 

FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

Scenario 1 imetrame 
Ivledium: 
Exposure Point: 
Receptor 
Receptor Age: 

Cun-ent/huture 
On-Slte Surface Soil 
On-Site Surface Soil/Air 
Current/Future On-Sita Maintenance Wori<er 
Adult 

Exposure Roiite 

All 

incidental 

Ingestion 

of Surface Soil 

Dennal Contact 

Inhalation of 

Particulates 

Parameter Definition . 

Concentration Soil (EPC) 

Exposure Duration (Total Exposure) 

Body Weight-Adult 

Averaging Time - carcinogen 

Averaging Time - non-carcinogen 

Ingestion Rate of Soil (Adult) 

Conversion Factor 

Exposure Frequency-Ing 

Exposed Skin Surface Area - Adult 

Adherence Factor - Adult Worker 

Exposure Frequency-dermal 

Absoibance - Chemical Specific 

Conversion Factor 

Concentration Air (Modeling) 

Exposure Frequency-lnh 

Inhalation Rate - Adult Wori<er 

Exposure Time 

• . ; . ' • 1 t ' 7 ' , 

Parameter 

: '-.Code i 

Cs 

ED 

BW 

AT-C 

AT-N 

IR 

CF1 

EF,™ 

SA 

AF 

E F , ^ 

Abs 

CF1 

Ca 

EF,„h 

InhR 

ET 

•" ,uhitk:'J'' 

mg/kg 

years 

Kg 

days 

days 

mg/day 

kg/mg soil 

days/yr 

cm°/event 

mg soil/cm^ 

evenfs/yr 

% 

kg/mg soil 

mg/m' 

days/yr 

m'/hr 

hr/day 

iValu^-' 

TBD 

25 

70 

25550 

9125 

100 

1.E-06 

52 

3300 

0.105 

52 

Chem 

1.E-06 

TBD 

250 

2.5 

8 

^ - - : ; ' ; • : ' " » • : - . • ^ • • t ; 

- Rationale/ 
, Hoferenco'" 

EPA 1991b 

EPA 1991b 

EPA 1989 

EPA 1989 

EPA 1997a 

Prof Judg 

EPA 1997a'^' 

EPA 2001a 

Prof Judg 

EPA 1991b 

EPA 1997a 

EPA 1991b 

.lis 
TBD 

TBD"' 

70 

25550 

TBD 

50 

1.E-06 

26 

3300 

0.021 

26 

Chem 

1.E-06 

TBD 

TBD 

1.5 

8 

.•!".,.?;J'..CT.r-,;-i-

:; Rationale/::' 

EPA 1991b 

EPA 1989 

EPA 1989 

EPA 1997a 

Prof Judg 

EPA 1997a'^' 

EPA 2001 a 

Prof Judg 

EPA 1997a 

EPA 1991b 

A;;;(,'t'•%.^.' :j' V;-;,:f Jlpjntafe^^ •, . - ;- • 

CsxIRxEFingxEDxCFI 
BWxAT 

C s X S A X A F X Abs X EFderm X E D X CF1 

BWxAT 

Ca X InhR x EFing x ED 

BW X AT 

Notes: 

' ' ' References are found in reference section of Appendix C. 

*"' Propose to use Bureau of Labor Statistics Data for CT estimate of Employment Tenure 
(31 Assumes worker wears long pants and short-sleeved shirt. 



TABLE C.3.2-3 RME and CT 

PROPOSED EXPOSURE ASSUMPTIONS FOR DAILY INTAKE CALCULATIONS 

CURRENT/FUTURE ON-SITE LOCAL RECREATIONAL RECEPTOFf > AT IB-4C - BALL FIELDS 

FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

IScenarto Timeframe 
Medium: 
Exposure Point-
Receptor 
Receptor Aae: 

Current/Future 1 
On-Slte Surface Soil 
On-Slte Surface Soil/Ali 
Cun-ent/Future On-Site Local Recreational Recepto 
Child- 6-16 yrs (Youth baseball league | 

Exposure Routs 

All 

Incidental 

Ingestion 

of Surface Soli 

Dennal Contact 

Inhalation of 

Particulates 

1 

••'• • , - • • • ; ; -^^ ' i : . \ ' - : " - ^ f i ' : ' ^ : : ' 

' ParaineterDeflnlt lpi i • 

Concentration Soil (EPC) 

Exposure Duration (Total Exposure) 

Body Weight - Child 6-16 yr 

Averaging Time - carcinogen 

Averaging Time - non-cardnogen 

Ingestion Rate of Soil 

Conversion Factor 

Exposure Frequency-Ing 

Exposed Skin Surface Area - 6-16 yr 

Adherence Factor - Soccer player 

Exposure Frequency-dennal 

/Vbsorbance - Chemical Specific 

Conversion Factor 

Concentration Air (Modeling) 

Exposure Frequency-lnh 

Inhalation Rate - Youth (6-16) 

Exposure Time 

~ ' : - ; • " , - ' ' ; . ' . . - ' ' • 

Parameter: 

- • ' C o d B - . 

Cs 

ED 

BW 

AT-C 

AT-N 

IR 

CF1 

EF^ 

SA 

AF 

EF*„ 

Abs 

CF1 

Ca 

EF«, 

InhR 

ET 

• • • - • ' : ' ' I ' • • • ' • 

•C-'yinYl*'} 

^:fif^:t> 

mg/kg 

years 

Kg 

days 

days 

mg/day 

kg/mg soil 

days/yt 

cm'/event 

mg soil/cm' 

events/yr 

% 
kg/mg soil 

mg/m' 

days/yr 

m'/hr 

hr/day 

. v - • -^ . - • , . - j ' ' - ; ' . 

;V'-';,._-..RME1-^;JV; 

';i."-:'mM^-;.^_.',\ 

TBD 

10 

40 

25550 

3650 

100 

1 E-08 

26 

3800 

0 25 

26 

Chem 

1.E-06 

TBD 

250 

1.9 

2 

' n ' . - *71".!.: 

; :'-:BMEiis'-
rRaUwialar.' ' 

' ; R e f ^ ^ ; . 

EPA 1997a 

EPA igg7a 

EPA 1989 

EPA 1989 

EPA 1997a 

Prof Judg"' 

EPA 1997a"' 

EPA 20013'" 

ProfJudg 

EPA 1991b 

EPA 1997a"" 

EPA 1991b 

- . . , „ - -.-f -

£ctf<' 
;.:vaiue;? 

-TBD 

5 

40 

25550 

TBD 

50 

1.E-06 

26 

3100 

0.039 

26 

Chem 

1 E-06 

TBD 

TBD 

1 2 

2 

' 'P^'^-'^K 

^iim.': 
V;RaUonalaf.' 
-Rof l ronMP' ' ' 

Prof Judg 

EPA ig97a 

EPA 1989 

EPA 1989 

EPA 1997a 

Prof Judg"" 

EPA 1997a "> 

EPA 2001 a " " 

Prof Judg 

EPA 1997al" 

EPA 1991b 

,-..,-, , ; , ^ ^ " \ • " - , ^ • - : - : ' " K , _ , 

' > ' ' ' ' ' ' • ' • ' ' ' , ' : " ' - • • . ;-,intol<e_Equation -." ' ' ' ' , 

. - • l " . ,;'!_;,-,'./•; , / \ vpb»V(n io /Kg-day) , ' . ' ' 

C s X IR X EFing X E D X CF1 

BWxAT 

Cs X SA X AF X Abs X EFdemi X ED X CF1 

BWxAT 

Ca X InhR x EFing x ED 

BW X AT 

Notes-

' " Youth baseball league participants 

"* References are found in reference section of /Appendix C. 

"" Assumes receptor visits Ball Fields 2x per week in spnng for both RME and CT. (This factor may be fine-tuned with League-specific data.) 

"" Uses calculated ratio of 95th percentile child/adult whole body surface area (0.66) to adjust adult 'outdoor activity' SA (5600 cifiper Table 6-16 of EPA, 1998a) for RME. 

50th percentile ratio child/adult (0.617 times 5000 crrf) for CT. 

"" Conservatively uses male soccer-player data. This value may be finetuned later to include female soccer-player data 

""Table 5-23' short-tenn Inhalation rate for heavy exertion (RME) and moderate exertion (CT) 



TABLE C.3.2-4 RME and CT 

PROPOSED EXPOSURE ASSUMPTIONS FOR DAILY INTAKE CALCULATIONS 

FUTURE ON-SITE INDUSTRIAL/COMMERCIAL WORKER (Current/Future: IB-3, IB-4e; Future: IB-1, IB-2, IB-4d) 

FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

Scenario rimetrame; Current/Kuture | 
l^edium: 
Exposure Point: 
Receptor 
Receptor Age: 

On-Site Surface Soil 
On-Site Surface Soil/Air 
Current/Future On-Site Indust/Commerc Worker 
Adult 

Exposure Route 

All 

Incidental 

Ingestion 

of Surface Soil 

Dennal Contact 

Inhalation of 

Particulates 

. - , j / " , ' ' i t ' , ' • ' " . . ; , . 

Parameter.DelinJtlon;;-: J 

Concentration Soil (EPC) 

Exposure Duration (Total Exposure) 

Body Weight - Adult 

Averaging Time - carcinogen 

Averaging Time - non-carcinogen 

Ingestion Rate of Soil (Adult) 

Conversion Factor 

Exposure Frequency-Ing 

Exposed Skin Surface Area - Adult 

Adherence Factor - Adult Worker 

Exposure Frequency-dermal 

Absortjance - Chemical Specific 

Conversion Factor 

Concentration Air (Modeling) 

Exposure Frequency-lnh 

Inhalation Rate - Adult Worker 

Exposure Time 

Parameter, 

Cs 

ED 

BW 

AT-C 

AT-N 

IR 

CF1 

SA 

AF 

EF,,™ 

Abs 

CF1 

Ca 

EF,„h 

InhR 

ET 

-^iijiiits;/-';; 

mg/kg 

years 

Kg 

days 

days 

mg/day 

kg/mg soil 

days/yr 

cm /̂event 

mg soil/cm^ 

events/yr 

% 

kg/mg soil 

mg/m^ 

days/yr 

m /̂hr 

hr/day 

Value' 

TBD 

25 

70 

25550 

9125 

100 

1.E-06 

250 

3300 

0.105 

250 

Chem 

1.E-06 

TBD 

250 

2.5 

8 

•••;rRME:5^,: 

.Rationale/ 

EPA 1991b 

EPA 1991b 

EPA 1989 

EPA 1989 

EPA 1997a 

EPA 1991b 

EPA 1997a 

EPA 2001a 

EPA 1991b 

EPA 1991b 

EPA 1997a 

EPA 1991b 

•-••••• 'CTv' ';.; 

:v Value;•:; 

TBD 

TBD® 

70 

25550 

TBD 

50 

1.E-06 

TBD 

3300 

0.021 

TBD 

Chem 

1.E-06 

TBD 

TBD 

1.5 

8 

a^Rationaia/' 
i'Reference^l' 
. ' . i - ; - . - iv^ i ! | j=" . - . ' = -̂-.-. 

EPA 1991b 

EPA 1989 

EPA 1989 

EPA 1997a 

EPA 1997a 

EPA 2001a 

EPA 1997a 

EPA 1991b 

r"";'*'/'" , •• ^,-^f vlntake/Ejiijatlori' ; ' : / 

Cs X IR X EFing X ED X CF1 

B W x A T 

Cs X SA X AF X Abs X EFderm x ED x CF1 

BWxAT 

Ca X InhR x EFing x ED 

BW X AT 

Notes: 

'*' References are found in reference section of Appendix C. 

'^' Propose to use Bureau of Labor Statistics Data for CT estimate of Employment Tenure 



TABLE C.3.2-5 RME and CT 

PROPOSED EXPOSURE ASSUMPTIONS FOR DAILY INTAKE CALCULATIONS 

CURRENT/FUTURE OFF-SITE RESIDENT (IB-1, IB-2, IB-3, IB-4c) 

FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

Scenario Timeframe Current/Future | 
Medium: 
Exposure Point: 
Receptor 
Receptor Age: 

Deposition from On-Site 
Off-Site Surface Soil/Air 
Current/Future Off-Site Resident 
Carcinogenic (Lifetime) Exposure - Age 

Adjusted Factor Approach 
Noncarcinogenic exposure - 0 - 6 years 

Exposure Route 

All 

Incidental 

Ingestion 

of Surface Soil 

, Parameter Defiriition / ; -

' •' '-''\̂ ..- : "^ ' -^ i -
Concentration Soil (EPC) 

Exposure Duration (Total Exposure) 

Exposure Duration - Adult 

Exposure Duration - Youth 

Exposure Duration - Child 

Body Weight - Adult 

Body Weight - Youth 

Body Weight - Child 

Averaging Time - carcinogen 

Averaging Time - non-carcinogen 

Ingestion Rate of Soil (Adult and Youth) 

Ingestion Rate of Soil (Child) 

Soil Ing. Factors - Age Adjusted 

Conversion Factor 

Exposure Frequency-Ing 

Parameter 

Cs 

ED 

ED-A 

ED-Y 

ED-C 

BW-A 

BW-Y 

BW-C 

AT-C 

AT-N 

IR-AA' 

IR-C 

Sl.d, 

CF1 

EFm, 

United 

•^vj&£ 
mg/kg 

yeans 

years 

years 

years 

Kg 

Kg 

Kg 

days 

days 

mg/day 

mg/day 

mg-y/Kg-day 

kg/mg soil 

days/yr 

RME 

••'yaiuo'; 

TBD 

30 

14 

10 

6 

70 

40 

15 

25550 

2190 

100 

200 

TBD 

1.E-06 

350 

' '^^RME:;i:^; 
fi'liRatlonalo/'i' 

Reference'" 

EPA 1997a 

EPA 1991a 

EPA 1991a 

EPA 1991 a 

EPA 1991b 

EPA 1997a 

EPA 1997a 

EPA 1989 

EPA 1989 

EPA 1997a 

EPA 1997a 

EPA 1991b 

'%Ctf} 

' va lue , 

-- - V ' • ' . t 

TBD 

9 

4 

3 

2 

70 

40 

15 

25550 

730 

50 

100 

TBD 

1.E-06 

350 

;K^:r^cT'''^r 

•'iRatldnale/> 

Referenca". 

EPA 1997a 

Prof Judg 

Prof Judg 

Prof Judg 

EPA 1991b 

EPA 1997a 

EPA 1997a 

EPA 1989 

EPA 1989 

EPA 1997a 

EPA 1997a 

calc - final EFs 

EPA 1991b 

;,',;}"., ;-•':"•'•',',:.\,-;-u •. Intake-.Equat lbn ; 

^,-;-'.;..'>C'-' ':'•-!. - - .b988'(m^g^ay); . ' - ; . 

Deposition Modeling from On-Site 

Particulate Generation. Three scenarios will be 

evaluated in RA: baseline conditions, future 

construction-generation of particulates, 

future gypsum-mining generation of particulates. 

CSxS lad j xEFingxCFI 

AT 

Page 1 of 3 



TABLE C.3.2-5 RME and CT 

PROPOSED EXPOSURE ASSUMPTIONS FOR DAILY INTAKE CALCULATIONS 

CURRENT/FUTURE OFF-SITE RESIDENT (IB-1, IB-2, IB-3, IB-4c) 

FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

Scenario Timeframe Current/huture 1| 
Medium: 
Exposure Point: 
Receptor 
Receptor Age: 

Deposition from On-Site 
Off-Site Surface Soil/Air 
Current/Future Off-Site Resident 
Carcinogenic (Lifetime) Exposure - Age 

Adjusted Factor Approach 
Noncarcinogenic exposure - 0 - 6 years 

Exposure Route 

Dennal Contact 

Inhalation of 

Particulates 

Parameter Deflnltlan;''- ,; -'; 

• , ; , • ; . • ; .- ' ' V . , - " ' ; ; ^ ^ " ^ ' ^ 

Exposed Skin Surface Area - Adult**" 

Exposed Skin Surface Area - Youtff '̂ 

Exposed Skin Surface Area - ChilJ^' 

Adherence Factor - Adult 

Adherence Factor - Child and Youth 

Exposure Frequency - Dermal 

Soil Dennal Factors - Age Adjusted 

Absorbance - Chemical Specific 

Conversion Factor 

Concentration Air (Modeling) 

Exposure Frequency-lnh 

Inhalation Rata - Adult 

Inhalation Rate - Youth 

Inhalation Rate - Child 

Inhalation Factors - Age Adjusted 

Parameter 

C , ; : C o d e ^ 

SA-A 

SA-Y 

SA-C 

AF-A 

AF-C/Y 

E F , ^ 

SD.4 

Abs 

CF1 

Ca 

EFhh 

InhR-A 

InhR-Y 

InhR-C 

lnh,d| 

<-j: fy;^,:: i ^ . 

cm /̂event 

cm /̂event 

cm /̂event 

mg soil/cm^ 

mg soil/cm" 

events/yr 

mg soil-y/Kg 

% 

kg/mg soil 

mg/m^ 

days/yr 

m /̂day 

m'/day 

m'/day 

m'-y/Kg-day 

•;'RME? 

"iyajiie} 

2875 

1,900 

995 

0.055 

0.3 

350 

TBD 

Chem 

1.E-06 

TBD 

350 

13 

13 

6.5 

TBD 

-• i r 'RME; ' - ' -£ 

Rationale/ • 

EPA 1997a 

EPA 1997a 

EPA 1997a 

EPA 2001 a 

EPA 2001 a 

EPA 1991b 

EPA 1991b 

EPA 1997a 

EPA 1997a 

EPA 1997a 

2,500 

1,540 

860 

0.011 

0.04 

350 

TBD 

Chem 

1.E-06 

TBD 

350 

13 

13 

6.5 

TBD 

^'•-i:.-;CT.*r:';-

"^(taiSbnafe/:' 
iPle&renMW 
.-,•.;-,-l-.ia-;.',C;j-j-i;. 

EPA 1997a 

EPA 1997a 

EPA 1997a 

EPA 2001 a 

EPA 2001a 

EPA 1991b 

EPA 1991b 

EPA 1997a 

EPA 1997a 

EPA 1997a 

cafe - final EFs 

;;,l,r';\Vy''^;:'.:-f;,--\. IhtakaEjquatte^^ 

^^••^^^xj;_. ^w^^'j^^^i^^^iB: •-'- .'-̂ y' 

C S x S D a d j x E F d x A b S x C R 

A T 

C a x nhadj xEFinh xCF1 

A T 

Notes: 

''' References are found in reference section of Appendix C. 

""*dult SA calc as % of total body SA: 5%winter, 10%sprlng/fall, 25%summer (per EPA 1997a sect 6.2.5). CT-20,000 crfi; RME-23,000 cm" per EPA 1997a. 

Youth/Child; age-appropriate total body SA (per Table 6-16 EPA, 1997a) to adult times seasonal percentages from EPA 1997a (Section 6.2.5). 

Page 2 of 3 



TABLE C.3.2-5 RME and CT (Contln.) 

PROPOSED EXPOSURE ASSUMPTIONS FOR DAILY INTAKE CALCULATIONS 

CURRENT/FUTURE OFF-SITE RESIDENT 

FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

Equations for Age-adjusted Intake factors 

Incidental Ingestion of Soil 31 g ĵ: _ I ^ Q Q ^ 

Derma! Contact with Soil 

IR< ^ 

BW 
+ E D y X 

IRy ^ 

cy BW 
+ EDax 

IR^ 

yy B W i 

SDad j = 
r 

ED ex 
SAcx AFc 

BWc 

N r 
-+-

J 
E D y x 

S A y X A F y 

BWy 

r 
-f E D a x 

V 

S A a x A F a ' 

B W a 

Inhalation of Particulate 
, . ( - ^ InhR c^ ( ^ ^ InhR y^ f ^ ^ InhR a 
Inh adj = E D c X + E D y X + E D a X 

L BW c j t BW y J 1̂  BW a 

^ 

J 
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TABLE c.3.2-6 RME and CT 

PROPOSED EXPOSURE ASSUMPTIONS FOR DAILY INTAKE CALCULATIONS 

FUTURE ON-SITE CONSTRUCTION WORKER (IB-1, IB-2, IB-3, IB-4<I, IB-4e) 

FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

Scenario I imetrame 
Medium: 
Exposure Point: 
Receptor 
Receptor Age: 

Future 
On-Site Surface Soil 
On-Site Surface Soil/Air 
Future On-Site Constnjction Worker 
Adult 

Exposure Route 

All 

Incidental 

Ingestion 

of Surface Soil 

Dennal Contact 

Inhalation of 

Particulates 

ParameterpeflhlUori, ; , ,, 

Concentration Soil (EPC) 

Exposure Duration (Total Exposure) 

Body Weight-Adult 

Averaging Time - carcinogen 

Averaging Time - non-carcinogen 

Ingestion Rate of Soil (Adult) 

Conversion Factor 

Exposure Frequency-Ing 

Exposed Skin Surface Area - Adult 

Adherence Factor - Adult Worker 

Exposure Frequency-dermal 

Absortjance - Chemical Specific 

Conversion Factor 

Concentration Air (Modeling) 

Exposure Frequency-lnh 

Inhalation Rate - Adult Worker 

Exposure Time 

i Parameter 

i f Codo^"^-

'fr;:-'.;̂  ̂ : 
Cs 

ED 

BW 

AT-C 

AT-N 

IRcw 

CF1 

EF,™ 

SA 

AF 

EFd,„„ 

Abs 

CF1 

Ca 

EF,,^ 

InhR-cw 

ET 

;,V:,Un!t8,_/ \ 

mg/kg 

years 

Kg 

days 

days 

mg/day 

kg/mg soil 

days/yr 

cmVevent 

mg soil/cm^ 

events/yr 

% 

kg/mg soil 

mg/m' 

days/yr 

hr/day 

; Value-
• . • - • ? ; • ' ' ' - - • ' 

TBD 

3 

70 

25550 

1095 

330 

1.E-06 

180 

3300 

0.3 

180 

Chem 

1.E-06 

TBD 

180 

2.5 

8 

.;V',";^.:;.-w,.n.;,;i-
, Rationale/ 

Prof Judg 

EPA 1991b 

EPA 1989 

EPA 1989 

EPA 2001b 

Prof Judg 

EPA 2001b 

EPA 2001b 

Prof Judg 

Prof Judg 

EPA 1997a 

Prof Judg 

TBD 

1 

70 

25550 

365 

165 

1.E-06 

90 

3300 

0.14 

90 

Chem 

1.E-06 

TBD 

90 

1.5 

8 

•'-RandhaWD 
Reference'" 

Prof Judg 

EPA 1991b 

EPA 1989 

EPA 1989 

Prof Judg 

Prof Judg 

EPA 2001b 

EPA 2001b 

Prof Judg 

Prof Judg 

EPA 1997a 

Prof Judg 

Cs X IRcw X EFing x ED x CFl 

BWxAT 

Csx SA;w X AFcw X AbSx EFdermX EDx CF1 

BWxAT 

Ca X InhRcw/ x EFing x ED 

B W x A T 

Notes: 

' ' ' References are found in reference section of /\ppendix C. 



TABLE C.3.2-6 RME and CT 

PROPOSED EXPOSURE ASSUMPTIONS FOR DAILY INTAKE CALCULATIONS 

FUTURE ON-SITE CONSTRUCTION WORKER (IB-1, IB-2, IB-3, IB-4d, IB-4e) 

FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

Scenano I imetrame 
Medium: 
Exposure Point: 
Receptor: 
Receptor Age: 

huture 
On-Site Surface Soil 
On-Site Surface Soil/Air 
Future On-Site Construction Woricer 
Adult 

Exposure RoutiB 

All 

Incidental 

Ingestion 

of Surface Soil 

Dennal Contact 

Inhalation of 

Particulates 

Parameter Definition : 

Concentration Soil (EPC) 

Exposure Duration (Total Exposure) 

Body Weight-Adult 

Averaging Time - carcinogen 

Averaging Time - non-carcinogen 

Ingestion Rate of Soil (Adult) 

Conversion Factor 

Exposure Frequency-Ing 

Exposed Skin Surface Area - Adult 

Adherence Factor - Adult Wort<er 

Exposure Frequency-dermal 

Absortiance - Chemical Specific 

Conversion Factor 

Concentration Air (Modeling) 

Exposure Frequency-lnh 

Inhalation Rate - Adult Worker 

Exposure Time 

Parameter 

:.;,Code 

Cs 

ED 

BW 

AT-C 

AT-N 

IRcw 

CFl 

EF,^ 

SA 

AF 

EF^gnn 

Abs 

CFl 

Ca 

E F « 

InhR-cw 

ET 

^j);:^Unlta:v:;^' 

mg/kg 

years 

Kg 

days 

days 

mg/day 

kg/mg soil 

days/yr 

cmVevent 

mg soil/cm' 

events/yr 

% 

kg'mg soil 

mg/m^ 

days/yr 

m'/hr 

hr/day 

,yaiu62 

TBD 

3 

70 

25550 

1095 

330 

1.E-06 

180 

3300 

0.3 

180 

Chem 

1.E-06 

TBD 

180 

2.5 

8 

Rationale/ 

^ • ^ i ^ ^ - . - i : . ; ' ' ' ^ ' ' ' - , - . -

Prof Judg 

EPA 1991b 

EPA 1989 

EPA 1989 

EPA 2001b 

Prof Judg 

EPA 2001b 

EPA 2001b 

Prof Judg 

Prof Judg 

EPA 1997a 

Prof Judg 

'y:it:;-is.'/};i 

•.••'-£r?.-„",;-r,_,, m 
TBD 

1 

70 

25550 

365 

165 

1.E-06 

90 

3300 

0.14 

90 

Chem 

1.E-06 

TBD 

90 

1.5 

8 

(.Rationale/' 

Prof Judg 

EPA 1991b 

EPA 1989 

EPA 1989 

Prof Judg 

Prof Judg 

EPA 2001b 

EPA 2001b 

Prof Judg 

Prof Judg 

EPA 1997a 

Prof Judg 

^v''-''.-;'?'-''","• j^^'•':','D(}8ei{m(j/Kfl-day)i'."-

Cs X IRcw X EFing x ED x CH 

BWxAT 

Csx SAcw X AFcw X AbSx EFdermX EDx CF1 

BWxAT 

Ca X InhRcw x EFing x ED 

B W x A T 

Notes: 
(11 References are found in reference section of Appendix C. 



TABLE C.3.2-7 RME and CT 

PROPOSED EXPOSURE ASSUMPTIONS FOR DAILY INTAKE CALCULATIONS 

FUTURE ON-SITE RECREATIONAL RECEPTOR (IB-1, IB-2) - SOIL 

FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

ucenano Timeframe 
Medium. 
Exposure Point: 
Receptor 
Receptor Ane-

huture 
On-Slte Surface Soil 
On-Site Surface Soil/Air 
Future On-Slte Recreational Receptor 
Youth (6-16) 

i — 

Exposure Route 

All 

Incidental 

Ingestion 

of Surface Soil 

Demnal Contact 

Inhalation of 

Particulates 

ParameterDennlUbn : ' . \ ^ i 

Concentration Soli (EPC) 

Exposure Duration (Total Exposure) 

Body Weight - Youth 

Averaging Time - carcinogen 

Averaging Time - non-carcinogsn 

Ingestion Rate of Soil -Youth 

Conversion Factor 

Exposure Frequency-Ing"' 

Exposed Skin Surface Area - Youth 

Adherence Factor - Youth 

Exposure Frequency-dennal'" 

Absortjance - Chemical Specific 

Conversion Factor 

Concentration Air (Modeling) 

Exposure Frequency-lnh''' 

Inhalation Rate - Youth 

LExposure Time 

Cs 

ED 

BW 

AT-C 

AT-N 

Iry 

CFl 

EF^„ 

SA 

AF 

EF,̂ ™ 

Abs 

CFl 

Ca 

InhR-y 

ET 

• • • • • • . • • 

',v'v;units,.i: 

mg/kg 

years 

Kg 

days 

days 

mg/day 

kg/mg soil 

days/yr 

cmVevent 

mg soli/cm' 

events/yr 

% 
kg/mg soil 

mg/m' 

days/yr 

m'/hr 

hr/day 

^RME.!;' 

TBD 

10 

40 

25550 

3650 

100 

1E-06 

78 

3800 

0.3 

78 

Chem 

1E^)6 

TBD 

78 

1.2 

2 

, - - • ' , ; ; . ' ' > ' ! ' • , • • ' • • . • 

j-J'-'-ZHME'?"-;;', 

•Rc^reniSi; ' ; 

Prof Judg 

EPA 1991b 

EPA 1989 

EPA 1989 

EPA 2001b 

Prof Judg 

EPA 1997a " ' 

EPA 2001b 

Prof Judg 

Prof Judg 

EPA 1997a'" 

Prof Judg 

J'lVaiiio;': 

A,--,-;-Vi 

TBD 

3 

40 

25550 

1095 

50 

1.E-06 

19 

3100 

0 04 

19 

Chem 

1.E-06 

TBD 

19 

1.2 

1 

Prof Judg 

EPA 1991b 

EPA 1989 

EPA 1989 

Prof Judg 

Prof Judg 

EPA 19973"' 

Prof Judg 

Prof Judg 

EPA 1997a 

Prof Judg 

',''!• iilU';-''-'';•-""•>,'• :-'Doso (m'g/l<;8-4*'y)_~ - '.; ' • 

Cs X IR X EFing X ED X CF1 

B W x A T 

Cs x SA X AF X Abs x EFderm x ED x CF1 
BWxAT 

Ca X InhR x EFing x ED 

BW x A T 

Notes 

' ' ' References are found in reference section of Appendix C. 

' ' ' Uses calculated ratio of 95th percentile child/adult whole body surface area (0 66) to adjust adult "outdoor activity" SA (5800 cm ' per Table 6-16 of EPA, 1998a) for RME 

50th percentile ratio child/adult (0 617 times 5000 cm' ) for CT 

'^'Assumes RME EF of 3x/wk summer months; Ix/wk spring and fall. CT assumes Ix/wk summer months; Ix/mo spring and fall months. 

' ' ' Short-term Inhalation rats for moderate activities to be used for both RME and CT. 



TABLE C.3.2-8 RME 
PROPOSED EXPOSURE ASSUMPTIONS FOR DAILY INTAKE CALCULATIONS 

FUTURE ON-SITE RECREATIONAL (IB-1, IB-4a, IB-4b, IB-4d) - STANDING WATER 
FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

tjcenano 1 imetrame 
Medium: 
Exposure Point: 
Receptor 
Receptor Age: 

huture 
On-Slte Standing Water 
On-Slte Standing Water 
Future On-Site Trespasser 
Youth (6-16) 

f ' ' r= 

Exposure JRoute 

1 

Demial Contact 

Paiflirieter. Detlnltlojn ^; ' , ^ 

-^^^'•'•••'•f iS' '-^^& 
Body Weight - youth 

Averaging Time - carcinogen 

Averaging Time - noncarc. 

Partition Coefficient 

Conversion Factor 

Concentration Water 

Exposure Duration 

SA - Youth hands and feet''' 

Exposure Frequency'*' 

Exposure Time 

Pai^tneter. 

;,-CodecV; 

BW 

AT-C 

AT-nc 

Kp 

CF2 

Cw 

ED 

SA 

EF 

ET 

lis^ Units!;??:-
"|. ',^•'_';.v.j;<-i/.s.•', 

Kg 

days 

days 

cm/hr 

L/cm' 

mg/L 

years 

om'/event 

days/yr 

hr 

VIAME;^-

•l•y\^a(lJe;: '̂:, 

70 

25550 

ED*365 

Chem Spec 

1.E-03 

TBD 

10 

1620 

26 

0.5 

i..--Ratlonale/;-

EPA 1991b 

EPA 1989 

EPA 1989 

EPA 2001a 

EPA 1997a 

EPA 1991b 
Prof Judg 

te>-'^t':';5?^^'^o^*'^y? "•-. - '• 

For inorganic COPCs: 

C w x K p x S A x ETx E F x E D x 

B W x A T 

CF2 

Notes: 

'''References are found In reference section of Appendix C. 

'̂ 'Methods for calculating intake via dennal pathway from water from EPA, 2001a. 

'̂ ' Per Table 6-16, EPA 1997a 

'*' Assumes inadvertent exposure to standing water, 1 x/wk spring and summer when standing water is more likely present. 



TABLE C.3.2-9 RME and CT 

PROPOSED EXPOSURE ASSUMPTIONS FOR DAILY INTAKE CALCULATIONS 

FUTURE ON-SrTE RECREATIONAL RECEPTOR (IB-1, IB-4a, IB-4b, lB-4d) - SEDIMENT 

FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

Scenano 1 imetrame: f-uture | 
Medium: 
Exposure Point: 
Receptor 
Receptor Ape-

On-Slte Sediment 
On-Slte Sediment 
Future On-Site Recreational Receptor 
Youth (6-16) 

Exposure Roiite 

All 

Incidental 

Ingestion 

of Sediment 

Dermal Contact 

''••"'• '',• Parameter DefirilUdnV.;,;;''.̂ ^^^^^^^^ 

Concentration Sediment (EPC) 

Exposure Duration (Total Exposure) 

Body Weight - Youth 

Averaging Time - carcinogen 

Averaging Time - non-carcinogen 

Ingestion Rate of Sediment -Youth'^' 

Conversion Factor 

Exposure Frequency-Ing '^' 

Exposed Skin Surface Area - Youth hands'^' 

Adherence Factor - Youth 

Exposure Frequency-dermal '^' 

/Vbsortjance - Chemical Specific 

Conversion Factor 

Parameter. 

Cs 

ED 

BW 

AT-C 

AT-N 

IR 

CFl 

EF,™ 

SA 

AF 

EPd»rm 

Abs 

CFl 

.j-.Uniffe 
•Siy'^c:^^^ 

mg/kg 

years 

Kg 

days 

days 

mg/day 

kg/mg soil 

days/yr 

cm%ver)t 

mg soil/cm' 

events/yr 

% 
kg/mg soil 

ill'. 
J-lv-;.,^'.-'.^-'-

TBD 

10 

40 

25550 

3650 

10 

1.E-06 

26 

850 

1 

26 

Chem 

1.E-06 

'>J'->:'",:,i--">-.''sr'.'A'ff~' 

;S.Ratl6nalel^^?fi 

>?;;Referenc9yi;.';. 

Prof Judg 

EPA 1991b 

EPA 1989 

EPA 1989 

Prof Judg 

Prof Judg 

EPA 2001b 

EPA 1992c 

Prof Judg 

ilValuo-: 
• • . • ^ • * y ' ' ^ V . v 

TBD 

3 

40 

25550 

1095 

5 

1.E-06 

13 

680 

0.5 

13 

Chem 

1.E-06 

7 { • • • • ' i ' h : ' ,CT . j - ' i ~ ' ^ ' ' - ' " t ' 

Prof Judg 

EPA 1991b 

EPA 1989 

EPA 1989 

Prof Judg 

Prof Judg 

EPA 2001b 

Prof Judg 

Prof Judg 

CsxIRxEFingxEDxCFI 

BWxAT 

Cs X SA X AF X Abs x EFderm X ED x CF1 

BWxAT 

Notes: 

' ' ' References are found in reference section of Appendix C. 

' ' ' Incidental ingestion rate of sediment is assumed to be 0.1 of default soil ingestion rate. 

'^' Assumes inadvertent exposure, 1 x/wk spring and summer when standing water and sediment are more likely present. CT is assumed to be 1/2 RME. 

'"'PerTable 6-16, EPA 1997a. 



TABLE C.3.2-10 RME and CT 

PROPOSED EXPOSURE ASSUMPTIONS FOR DAILY INTAKE CALCULATIONS 

FUTURE ON-SITE TRESPASSER (IB-1, IB-2, IB-3) - SOIL - DURING RI/FS PERIOD ONLY 

FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

bcenano Timeframe 
Medium: 
Exposure Point: 
Receptor 
Receptor Ape-

l-uture 
On-Site Surface Soil 
On-Site Surface Soil/Air 
Future On-Site Trespasser 
Youth (6-16) 

Exposure Route 

All 

Incidental 

Ingestion 

of Surface Soil 

Dermal Contact 

Inhalation of 

Particulates 

Parameter Deifinltloh , 

Concentration Soil (EPC) 

Exposure Duration (Total Exposure) 

Body Weight - Youth 

Averaging Time - carcinogen 

Averaging Time - non-carcinogen 

Ingestion Rate of Soil -Youth 

Conversion Factor 

Exposure Frequenoy-lng''' 

Exposed Skin Surface Area - Youth '^' 

Adherence Factor - Youth 

Exposure Frequency-dermal '^' 

Absortjance - Chemical Specific 

Conversion Factor 

Concentration Air (Modeling) 

Exposure Frequency-lnh '^' 

Inhalation Rate - Youth 

Exposure Time 

, Parameter; 

Code,';:'; 

Cs 

ED 

BW 

AT-C 

AT-N 

IR 

CFl 

EF^„ 

SA 

AF 

EFdonn 

Abs 

CFl 

Ca 

EF„, 

InhR 

ET 

. U n i t s 

mg/kg 

years 

Kg 

days 

days 

mg/day 

kg/mg soil 

days/yr 

cm°/event 

mg soil/cm' 

events/yr 

% 
kg/mg soil 

mgln? 

days/yr 

m^/hr 

hr/day 

RME, 

Value 

TBD 

3 

40 

25550 

1095 

100 

1.E-06 

20 

3800 

0.3 

20 

Chem 

1.E-06 

TBD 

20 

12 

2 

. • ; ! ' ' ^RMEj ; ' ^ 

.Rationale/, 
i R ^ r e h t r f ? ! ; 

Prof Judg 

EPA 1991b 

EPA 1989 

EPA 1989 

EPA 2001b 

Prof Judg 

EPA 1997a 

EPA 2001b 

Prof Judg 

Prof Judg 

EPA 1997a'*' 

Prof Judg 

' iVaiue 

•p^ ' - i^" i -
TBD 

1 

40 

25550 

365 

50 

1.E-06 

10 

3100 

0.04 

10 

Chem 

1.E-06 

TBD 

10 

1.2 

1 

.;\;.-:^CT.,;;..-', 

; Rationale/, 
.Reference'!';' 

Prof Judg 

EPA 1991b 

EPA 1989 

EPA 1989 

Prof Judg 

Prof Judg 

EPA 1997a 

Prof Judg 

Prof Judg 

EPA 1997a 

Prof Judg 

! IntaiceEquatlon , 

' , ^ 1 ; . , . Dose (mg/Kg-day) , 

C s x I R x E F i n g x E D x C F I 

BWxAT 

Cs X SA X AF x Abs x EFderm x ED x CF1 

BWxAT 

Ca X InhR x EFing x ED 

BW X AT 

Notes: 

'^' References are found in reference section of Appendix C. 

'^' Assumes for the RME approximately 1 x/wk summer months; 1 x/mo spring and fall months. 

'^' Uses calculated ratio of 95th percentile child/adult whole body surface area (0.66) to adjust 

50th percentile ratio child/adult (0.617 times 5000 cnf) for CT. 

'̂ 'Short-term inhalation rate for moderate activities to be used for both RME and CT. 

CT is 1/2 the RME. 

adult "outdoor activity" SA (5800 en? per Table 6-16 of EPA, 1998a) for RME. 



TABLE c.3.2-11 RME 
PROPOSED EXPOSURE ASSUMPTIONS FOR DAILY INTAKE CALCULATIONS 

FUTURE ON-SrrE TRESPASSER (IB-1, IB-3b, IB-4a, IB-4b, IB-4d) - STANDING WATER - DURING RI/FS PERIOD ONLY 
FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

Scenano I imetrame 
Medium: 
Exposure Point: 
Receptor 
iReceptor Age: 

huture 
On-Site Standing Water 
On-Site Standing Water 
Future On-site Trespasser 
Youth (6-16) 

Exposure Route' 
' J 

Dermal Contact 

-'• •:••:, ••'^'•: ' :;T^-:fr-r ':}:: '^'f ' :--K 

.; :, .ParameterDetlhit ion-;. -V;'; 

J ' i \ ' ' ,-•' * , , ' - '• ' ' , ' " • ' ' ' ^ ' ' ' ' ' 

Body Weight - youth 

Averaging Time - carcinogen 

Averaging Time - noncarc. 

Partition Coefficient 

Conversion Factor 

Concentration Water 

Exposure Duration 

SA - Youth hands and feet ' " 

Exposure Frequency '*' 

Exposure Time 

" y ~ . - - \ j _ ' ^ 

Parameter 

•i^Xode;v-

• 'V^ - ^ ' : ' • ^ -

BW 

AT-C 

AT-nc 

Kp 

CF2 

Cw 

ED 

SA 

EF 

ET 

_l- , ; ;yr i . , - j ' . : - . ; 

'ijjjmti''-,; 

' • • ' " • • • - • . - ; ' ^ . " . ; . - v 

Kg 

days 

days 

cm/hr 

Ucrr? 

mg/L 

years 

cm'/event 

days/yr 

hr 

•;!;^VRME',j" 

.!:iii;vaioe5;v; 
V;^iVi;'-!-;:f 

70 

25550 

ED*365 

Chem Spec 

1.E-03 

TBD 

3 

1620 

10 

0 5 

• ^ ^ • f ; ^ ; v ? ^ ^ 

r fy^;Ri«E::;>-^ 

;i,;RatJi3nale/^..l 

'••j'-Reif'erence'V.;'" 

EPA 1991b 

EPA 1989 

EPA 1989 

EPA 2001 a 

EPA 1991b 

EPA 1997a 

EPA 1991b 

Prof Judg 

i f ^ K i f ' ^ ^ ^ - M . ' i " / ^ ' '"^"'^•'•^''•-•^'' '•••"' ' ' ' - - ' ' ^ - • ' • . ' ' : . - . ' ' J - . 

' i : ' ^ - ' - ! % ; ' ; ' - ^ : ; :':^J^:..;'-Vihitake:Ec|uatlon. -. •- • / : ' ' ' • . 

f ' ' ' 0 ^ ' : ^ f - ; : . ' : t h J ^ a i ^ ( r ^ ^ •-•" 

Vir^^i^ip^''^:;.::^}^':^^-:''" 'P^.:-''-' - ' , . ' •• 

For inorganic COPCs: 

C w x K p x S A x ETx E F x E D x C f2 

B W x A T 

Notes: 

''' References are found in reference section of /\ppendix C. 

'̂ ' Methods for calculating Intake via dermal pathway from water from EPA, 2001a. 

'''Per Table 6-16, EPA 1997a 

'*'Assumes Inadvertent exposure to standing water 1/2 of the times on-site as trespasser. 



TABLE C.3.2-12 RME and CT 

PROPOSED EXPOSURE ASSUMPTIONS FOR DAILY INTAKE CALCULATIONS 

FUTURE ON-SITE TRESPASSER (IB-1, IB-3b, IB-4a, IB-4b, IB-4d) - SEDIMENT - DURING RI/FS PERIOD ONLY 

FORMER ALCOA EAST ST. LOUIS OPERATIONS; EAST ST. LOUIS, IL 

iscenano rimetrame: Future | 
Medium. 
Exposure Point 
Receptor 
Receotor Aas' 

On-Site Sediment 
On-Slte Sediment 
Future On-Site Trespasser 
Youth (6-16) 

Exposure Route 

All 

Incidental 

Ingestion 

of Sediment 

Dennal Contact 

ParameterDeflnltlon. .-

Concentration Sediment (EPC) 

Exposure Duration (Total Exposure) 

Body Weight - Youth 

Averaging Time - carcinogen 

Averaging Time - non-carcinogen 

Ingestion Rate of Sediment -Youth '^' 

Conversion Factor 

Exposure Frequenoy-lng''' 

Exposed Skin Surface Area - Youth hands ' " 

Adherence Factor - Youth 

Exposure Frequency-dermal " ' 

Absortjance - Chemical Specific 

Conversion Factor 

Parameter 

•- 'Coiin'^' 

' - ' - . • • • , ' ' . ' ' • ' . 

Cs 

ED 

BW 

AT-C 

AT-N 

IR 

CFl 

EF„a 

SA 

AF 

EFd.™ 

Abs 

CFl 

.'.I'.lJnit^;'-

mgflcg 

years 

Kg 

days 

days 

mg/day 

kg/mg soil 

days/yr 

cm'/event 

mg soil/cm' 

events/yr 

% 
kg/mg soil 

JR'ME: 

Vaiiioi 
''r'j,.'''".V'',' 

TBD 

3 

40 

25550 

1095 

10 

1.E-06 

10 

850 

1 

10 

Chem 

1.E-06 

•" ' - \ ' ' .^ ^ ' - ' ^ ' H r : ' / ' 

-,;;-'-RMEe';,, 

;.;^RatiOTiate/H 
-^Rofe'iBnoait';-

ProfJudg 

EPA 1991b 

EPA 1989 

EPA 1989 

EPA 2001b 

Prof Judg 

EPA 2001b 

EPA 1992c 

Prof Judg 

•S?^h 

TBD 

f 

40 

25550 

365 

5 

1.E-06 

10 

660 

05 

10 

Chem 

1E-06 

;RatI6naia/,;: 
,;Rote^n'ce'V. 

ProfJudg 

EPA 1991b 

EPA 1989 

EPA 1989 

Prof Judg 

Prof Judg 

EPA 2001b 

Prof Judg 

Prof Judg 

. ' ' . ; : 'J, ' Intake Equation 

-'^__'y;',;-l';_'j','^_; r Do8e'(mg/KgHdayV 

Cs X IR X EFing X ED X CF1 

B W x A T 

Cs X SA X AF X Abs x EFderm x ED x CF1 

B W x A T 

Notes: 

'''References are found in reference section of Appendix C. 

' ' ' Incidental ingestion rate of sediment Is assumed to be 0.1 of default soli ingestion rate 

'^' Assumes inadvertent exposure to sediment 1/2 of the times on-site as trespasser. Same value for RME and CT. 

'*'Per Table 6-16, EPA 1997a 



> 

•u 
m z 
g 
X 
D 



July 24,2003 

APPENDIX D 

ECOLOGICAL RISK ASSESSMENT WORK PLAN 

J:\02Q209\ESL\N. Alcoa Site RIFS Work Plan\AppD\RA Work Plan doc 

file://J:/02Q209/ESL/N


July 24. 2003 

TABLE OF CONTENTS 

Page 

LISTOFTABLES ii 

LISTOFnOURES ii 

LO INTRODUCTION 1 
1.1 Purpose and Scope 2 

2.0 SCREENING LEVEL PROBLEM FORMULATION 4 
2.1 Environmental Setting 4 
2.2 Nature and Extent of Potential Contamination 5 
2.3 Primary Sources and Transport Mechanisms 5 
2.4 Potentially Complete Exposure Pathways 5 

3.0 SCREENING-LEVEL EXPOSURE ESTIMATE AND RISK ESTIMATES 7 
3.1 Technical Approach 8 

3.1.1 Potential Receptors 8 
3.1.2 Data Used in the Screening-level Exposure and Risk Estimates 11 
3.1.3 Toxicity Reference Values 12 

3.2 Screening Level Exposure and Risk Estimates 13 
3.2.1 American Robin 14 
3.2.2 Red-Tailed Hawk 14 
3.2.3 Deer Mouse 15 
3.2.4 Coyote 16 
3.2.5 Whitetail Deer 16 
3.2.6 Mallard 17 
3.2.7 Black-Crowned Night Heron 18 
3.2.8 Muskrat 18 

3.3 Summary ofthe SLERA 18 

4.0 BASELINE RISK ASSESSMENT PROBLEM FORMULATION 21 
4.1 Constituents of Potential Ecological Concem 21 
4.2 Ecosystems Potentially at Risk 22 
4.3 ERA Goals and Objectives 23 

4.3.1 Identification of Management Goals and Objectives 24 
4.3.1.1 Management Goals 24 
4.3.1.2 Decisions 25 

4.3.2 Assessment Endpoints, Approach Objectives and Risk Questions 25 
4.3.3 Objectives ofthe BERA 29 
4.3.4 Identification of Data Gaps 30 

4.4 Technical Approach 31 
4.4.1 Phase I Data Collection 31 

4.4.1.1 Types of Data to be Collected 31 
4.4.1.2 Phase I Data Use 34 

4.4.2 Plans for Phase II Data Collection 35 
4.4.2.1 Types of Data to be Collected 36 
4.4.2.2 Phase n Data Use 36 

4.4.2.2.1 Assessment of Risk to Receptors 36 

5.0 REFERENCES 39 

J:\020209\ESL\N. Alcoa Site RIFS Work Plan\AppD\RA Work Plan.doc i 

file://J:/020209/ESL/N


July 24, 2003 

LIST OF TABLES 

Table Title 

1-1 Data Used in the SLERA 
3-1 Receptor Parameters Used in the SLERA 
3-2 No Observed Adverse Effects Level (NOAEL) Based TRVs Used in the SLERA 
3-3 Bioaccumulation Factors Used to Estimate Prey Concentrations 
3-4 Receptor Specific Soil Screening Levels 
3-5 Maximum Detections of COIs in Soils 
3-6 Maximum Detections of COIs in Sediments 
3-7 Screening Level Hazard Quotients in Surface Soils 
3-8 Screening Level Hazard Quotients in Sediments 
4-1 Summary of Endpoints for Wildlife Receptors 

LIST OF FIGURES 

Figure Title 

2-1 Preliminary Habitat Map 
2-2 Map of the Data Sources Used in the SLERA 
2-3 Conceptual Ecological Site Exposure Model 
2-4 Investigative Blocks 

J-\020209\ESL\N. Alcoa Site RIFS Work Plan\AppD\RA Work Plan.doc ii 



July 24,2003 

1.0 INTRODUCTION 

The Statement of Work (SOW) for a Remedial Investigation and Feasibility Study (RI/FS) at the 

Former Alcoa Site, East St. Louis, St. Clair County, Illinois, provided as an attachment to Administrative 

Order on Consent (AOC), indicates that an Ecological Risk Assessment (ERA) is necessary as part of the 

RI/FS for the former North Alcoa facility in East St. Louis (Site). The first step toward the completion of 

the RI/FS is the preparation of an RI/FS Work Plan that details the necessary investigative and assessment 

techniques to be used in the RI/FS. Included in the RI/FS Work Plan is a Baseline Problem Formulation 

for the potential ecological risks at the Site posed by releases of hazardous substances from former Alcoa 

operations. 

The SOW indicates that the ERA process for the Site should follow the U.S. EPA Ecological Risk 

Assessment Guidancefor Superfurul: Process for Designing and Conducting Ecological Risk Assessments 

fU.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 

4) Study Design and Data Quality Objectives 

5) Field Verification of Sampling Design 

6) Site Investigation and Analysis of Exposure and Effects 

7) 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 concem (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 COPECs. Step 3 of the process is the Baseline 

Problem Formulation, presented in this document, that uses the results of the screening-level assessment 

to identify methods for risk analysis and characterization, resulting in the identification of ERA data 

needs for the RI/FS. Steps 1-7 ofthe process include formalization ofdata collection plans, and the 

implementation of the risk analysis and characterization steps. Risk Management activities of Step 8 are 
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largely outside the scope ofthe Risk Assessment, but certain aspects may be considered in developing the 

Work Plan. 

The following sections provide the data from Steps 1 and 2 and present the Baseline Ecological 

Problem Formulation (Step 3). 

1.1 Purpose and Scope 

The purpose of this document 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 as well as 

providing the baseline problem formulation and work plan for completing the BERA. 

A preliminary SLERA was conducted using several datasets collected since the closure of the 

Alcoa facility (Table 1-1). The results of this SLERA have been discussed by the Risk Managers at the 

Site who determined that further analysis of potential ecological risk at the Site is warranted. This 

document presents the results of the preliminary SLERA as well as the results of the Scientific 

Management Decision Point (SMDP) discussion held with representatives from Alcoa, U.S. EPA Region 

V and the City of East St. Louis in March 2003. This document also includes the Baseline Problem 

Formulation for the BERA 

This document contains the following elements included in the U.S. EPA guidance (1997): 

Stepl 

. A description of the Site setting 
• Identification of the preliminary Constituents of Interest (COIs) 
• The preliminary conceptual site exposure model (CSEM) identifying incomplete and 

potentially complete exposure pathways 

Step 2 

• Conservative screening-level exposure and risk calculations 

Identification of COPECs 
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Step 3 

Identification of assessment endpoints based on the management goals for the Site. 

General approach, including risk questions and measurement endpoints for evaluating 
risk to the assessment endpoints. 

A two-tiered sampling strategy is also presented. The goals of this approach are to fill in the data 

gaps identified in the screening-level problem formulation and to provide a preliminary plan to collect 

site-specific biotic tissue data, where necessary, for use in the BERA. 

The Data Quality Objectives Process (DQO) is formally implemented in the RI/FS Work Plan to 

identify the types and quantities of samples from each Phase that will be needed. A detailed Phase I 

Sampling and Analysis Plan (Step 4) is also presented in the RI/FS Work Plan. 
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2.0 SCREENING LEVEL PROBLEM FORMULATION 

2.1 Environmental Setting 

The Alcoa North Plant Site (Site) lies within the American Bottoms region ofthe Mississippi 

River flood plain. Historical maps ofthe area show that much of the Site is located in the former 

Pittsburgh Lake, a remnant oxbow lake ofthe Mississippi River. Through on-site operations, the oxbow 

lake has been filled in creating the Site setting that is present today. 

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 

Open land 

Figure 2-1 shows a general map ofthe 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. 
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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 concem are known 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 use it for feeding or as a loafing area. The Zambrana report indicates; "No 

evidence was found during the Site visits or during correspondence with IDNR personnel to indicate that 

any threatened or endangered species are utilizing the Alcoa site. Great egret, little blue heron, and black-

crowned night herons were observed flying over the site but were not observed to utilize the site for 

foraging or nesting." 

2.2 Nature and Extent of Potential Contamination 

Data on the nature and extent of potential contamination at the Site were available from several 

reports (Table 1-1). Datasets included extensive soil sampling in the southern portions ofthe Site as well 

as limited data from the brown and red mud residue disposal areas (RDAs) and gypsum berms. A limited 

surface water and sediment data set is available for the wet areas bounding the Site to the north adjacent 

to Lake Drive (Figure 2-2). The following sections summarize the available data as well as the 

breakdown of "Investigative Blocks" on-site and a presentation ofthe sources and transport mechanisms 

present on-site. 

23 Primary Sources and Transport Mechanisms 

The primary sources of elevated levels of COIs at the Site originating from former Alcoa 

operations are residues from several processes including bauxite refining, sintering, production of 

hydrofluoric acid, and spent pot liners reprocessing and are discussed in detail in the RI/FS Work Plan. 

2.4 Potentially Complete Exposure Pathways 

Identification of potentially complete exposure pathways is 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 ofthe following four criteria (EPA 1997): 
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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 2-3. 

In general, biota 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 quantification of receptor-specific exposures via inhalation or dermal absorption was not 

evaluated because of a lack of appropriate exposure and toxicity data. The exposure of animals to 

contaminants in soil by dermal contact is likely to be small due to barriers of fur, feathers, and epidermis. 

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 exposure pathways as ingestion of contaminated materials at the Site. Thus, the ERA 

focuses on the Oingestion pathways as the primary exposure route for terrestrial vertebrates. 
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3.0 SCREENING-LEVEL EXPOSURE ESTIMATE AND RISK ESTIMATES 

The screening-level exposure and risk calculation corresponds to Step 2 ofthe 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 fiirther 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 
COPECs were present at concentrations that exceed highly conservative risk screening 
levels. 

Data gaps are present in several areas ofthe 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. 

The following sections present a thorough discussion of the technical approach and results of 

SLERA for the Site that was used to reach the above conclusions. 
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3.1 Technical Approach 

The technical approach for the SLERA follows U.S. EPA (1997) guidance closely. The areas of 

the Site where there are potentially complete exposure pathways firom elevated COPEC concentrations in 

soils/sediment to wildlife receptors were divided into Investigative Blocks based on current and potential 

future land use. The Investigative Blocks (Figure 2-4) with some ecological habitat were evaluated in the 

SLERA where data were available. 

Old Pond RDA (RDA-1) 

Brown Mud RDA (RDA - 2) 

Red Mud RDA (RDA-3) 

Redevelopment Area 

SPL Area 

North Wet Area - very low habitat quality 

Triangle Wet Area 

The SLERA compares maximum concentrations of COIs in each Investigative Block to receptor 

and COPEC specific risk-based screening criteria. The risk-based screening criteria developed for the 

SLERA represent concentrations of COIs that are associated with exposures that would be very likely to 

show no toxicity to the ecological receptors inhabiting the Site. The criteria that were developed were 

both COI and receptor specific based on the screening level assessment endpoints presented in the 

following subsections. 

3.1.1 Potential Receptors 

Several representative groups of wildlife species were identified as Receptors of Concem (ROCs) 

for use in the SLERA. Each group of receptors represents a group of species (feeding guild) with similar 

habitat use and feeding habits that could potentially inhabit the terrestrial habitats at the Site. 

Representative species groups that may utilize the habitats at the Site are described briefly below. 
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Mammals 

Several general groups of mammalian receptors that are expected to be present at the Site were 

utilized as ROCs in the SLERA. These included the omnivorous small mammals such as Peromyscus 

spp. (e.g., deer mouse), large herbivores (whitetail deer), and predators (e.g., coyote). 

Omnivorous Small Mammal 

Of the three major groups of mammalian receptors that may potentially utilize the upland portions 

of the Site, the small mammals may be the most diverse and complex. Habitat type plays a major role in 

the presence and abundance of the various species of small mammals. Since diversity of habitats plays a 

major role in the distribution of small mammal species, it would be impossible to assess risk to all species 

expected to be present in each of the various habitat patches found at the Site. Therefore, a generalized 

small mammalian receptor that can be used to represent a wide variety of naturally occurring species 

found at the Site was selected as a wildlife receptor species. 

This generalized small mammal represents a conservative median of feeding habits and other 

physical parameters and is generically represented by the deer mouse {Peromyscus maniculatus). Dietary 

composition was assumed to be an equal mix of terrestrial invertebrates and terrestrial plant tissue in 

order to assess the potential exposures to a receptor ingesting a general mix of prey types at the Site. 

Large Herbivorous Mammal 

Ungulates can be important from a risk assessment perspective because of their longer lives and 

higher ingestion rates of vegetation growing at the Site. It is likely that a local population of whitetail 

deer (Odocoileus virginianus) does utilize the site for feeding. The quality of habitat found on-site is also 

likely acceptable to support a small population of whitetail deer. However, during the two winter/spring 

2(X)3 Site visits, very few physical signs of whitetail deer usage were noted. It is likely that the habitats 

found in Frank Holten State Park and the adjacent golf course also support the same population of deer. 

Therefore, the Site should be viewed as a portion, along with off-site habitats, of the entire home range of 

the local population of deer. 

The white-tailed deer ROC represents the potential for risks to a large herbivorous mammal that 

may periodically utilize the terrestrial habitats at the Site for feeding or loafing behavior. 
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Mammalian Predators 

Predators potentially present include omnivores such as the spotted or striped skunks and the 

raccoon. Larger predators likely include the coyote (Canis latrans), which is used as an ROC in the 

SLERA to estimate the potential exposure, through bioaccumulation of COIs through the foodchain by 

predatory species that may feed at the Site on occasion as part of its larger home range. 

Semi-Aquatic Mammalian Herbivores 

Habitat for semi-aquatic mammals on-site is limited, however, several of the wet areas may have 

sufficient available habitat to support transient individuals periodically. Therefore, the muskrat (Ondatra 

zibethicus), a semi-aquatic herbivorous mammal, was evaluated as a ROC in the SLERA. This ROC was 

evaluated only in the habitats it would be likely to utilize (i.e., marshy areas and open water). 

Omnivorous Birds 

A suite of common songbirds likely utilizes the habitats at the Site periodically. Most small birds 

have flexible diets that emphasize specific types of plant or animal material during certain seasons. For 

example, many species consume flower buds, leaf buds, fruit, or seeds during most of the year but shift to 

insect prey as a protein source for forming eggs and feeding young. Most species are somewhat 

opportunistic, feeding on whatever food source is most abundant or particularly nutritious/palatable at a 

given time. A generalized avian receptor, represented by the American robin (Turdus migratorius), a 

member ofthe omnivorous feeding guild was used to represent the species utilizing the habitats at the 

Site. 

Avian Predators 

Representative avian predators (raptors) for the study area include the red-tailed hawk and 

Swainson's hawk, both of which are large, diurnal species; the great homed owl, a large, noctumal 

species; and smaller species such as the American kestrel may utilize the on-site habitats for a portion of 

the year. 
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A generalized avian predator, represented by the red-tailed hawk (Buteo jamaicensis) is used as 

an ROC in the SLERA to estimate the potential exposure, through bioaccumulation of COIs through the 

foodchain, by predatory species periodically present at the Site. 

Semi'Aquatic Avian Herbivore 

The aquatic and semi-aquatic habitats present at the Site represent a potential stop-over point for 

avian waterfowl such as the mallard (Anas platyrhynchos). Mallards are typically herbivorous and will be 

evaluated in the SLERA in the appropriate habitat types including wet areas and open water. 

Semi'Aquatic Avian Predator 

Two state endangered species, the black crowned night heron (Nycticorax nycticorax) and the 

little blue heron (Egretta caerulea), are know to nest in the Allorton Rookery (near the Site) and have 

been observed flying over the site (Zambrana Inc. 1999). A lack of quality aquatic habitat necessary for 

these ROCs makes it highly unlikely that either species would utilize the Site on more than an occasional 

basis. However, given the special status of these species in the State of Illinois, the black crowned night 

heron was evaluated as a ROC in the SLERA. 

3.1.2 Data Used in the Screening-level Exposure and Risk Estimates 

Several datasets were available for use in the SLERA including a total of 137 soil, 5 sediment, 

and 5 surface water data points firom four sources. The locations of samples used in the SLERA are 

shown on Figure 2-2. 

In the CERCLA redevelopment area Livestigative Block (lEPA, 1999), 120 total soil samples 

were available. Of the 120 samples, 68 were collected from the top 12 inches of soil. Accessibility to 

these surficial soils may provide an exposure route to the ROCs, making them applicable for use in the 

SLERA for the upland species. Several of these samples were collected from the brown and red mud 

RDAs and the gypsum berms. These samples were analyzed for metals, volatiles, semi volatiles, 

pesticides, and polychlorinated biphenyls (PCBs). 
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A small dataset was also available for the Childs Property in the southeastern portion of the Site 

(lEPA, 1997). This dataset included nine total samples, eight of which were collected at less than one foot 

of depth. These samples were analyzed for metals, volatiles, semi volatiles, and pesticides. 

Eight total samples (4 surface soil) were collected from the red mud pond, RDA 3 (ARDL, 2001). 

These samples were analyzed for metals only. 

Finally, a set of five collocated surface water and sediment samples were collected from the 

North Wet Area Investigative Block adjacent to Lake Drive on the north boundary of the Site. These 

sediment and surface water samples were analyzed for metals, volatiles, semi-volatiles, and pesticides. 

3.13 Toxicity Reference Values 

Risk assessment is typically conducted by comparing estimates of site exposure to COIs to 

toxicity reference values (TRVs) which represent the threshold for exposure above which adverse 

ecological effects cannot be ruled out. The process for developing TRVs is discussed below. 

Screening level risks to the ROCs were predicted using soil-screening levels (SSLs) that have 

been derived for each ROC using the receptor food and soil intake parameters presented in Table 3-1. 

SSLs were calculated using the equations presented in the following subsections. Use of SSLs allows a 

simple comparison of the maximum concentration of COIs in the soil/sediment (assumed to be a worst-

case potential soil concentration). 

No standardized toxicity criteria have been developed for terrestrial ROCs. Consequently, 

toxicity data in the scientific literature were reviewed to characterize the toxicity of the COIs selected for 

evaluation. The derivation of terrestrial SSLs for each of the ROCs selected for evaluation in the SLERA 

is discussed below. 

As discussed earlier, risks to terrestrial wildlife from the ingestion of prey and soil were selected 

for evaluation. Dose-based toxicological benchmarks compiled by Oak Ridge National Laboratory 

(Sample et al, 1996) and values found in other literature sources were used to evaluate the potential for 

adverse effects to the wildlife ROCs (Table 3-2). The SSL values presented in the following sections 

were from chronic No Observed Adverse Effects Levels (NOAELs) derived from bioassay studies of 
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laboratory birds and mammals. The selected benchmarks were generally based on measurements of 

survival, growth, or reproduction in the laboratory. 

A TRV was selected from the available scientific literature for each COI using the following 

criteria: 

Doses based on the receptor species selected for evaluation were used preferentially; 
however, if toxicity information was not available for these species, doses for animals 
within the same class as the receptor species were used. 

Data for reproductive or developmental effects were used preferentially over other 
endpoints. Reproductive and developmental effects represent a more sensitive measure 
of wildlife effects than mortality. Therefore, these effects were chosen in preference to 
the less sensitive mortality endpoint for assessing ecological risk to the receptors of 
concem. 

Chronic data were used in preference to sub chronic or acute data, and NOAELs were 
used in preference to Lowest Adverse Effects Levels (LOAELs) and effects 
measurements. 

TRVs were not available for each receptor class (avian vs. mammalian) or for each COI and no 

inter-class extrapolations were conducted due to the inherent uncertainty involved. . Where appropriate, 

surrogate values were, however, used in intra-class exptrapolations for COIs with no available TRVs. 

The use of surrogate values introduces considerable uncertainty into the risk assessment process and risks 

may be over- or under-estimated through the use of surrogate values. Care was taken to only use 

surrogate values for COIs with similar chemical structures or similar toxicities to minimize the 

uncertainty to the extent possible. Those COIs with no TRVs available will be discussed as COIs of 

uncertain risk in the Risk Characterization section. 

Many ofthe COIs did not have chronic NOAEL values presented in the Sample et al. (1996) text. 

Also in many cases, chronic NOAELs were not presented in the source of the TRV. Therefore, 

conversions were necessary to approximate a chronic NOAEL from the endpoint presented in the original 

study. The conversion factors presented in Sample et al. (1996) were used for this purpose. 

3.2 Screening Level Exposure and Risk Estimates 

SSLs were compared to maximum detected COI concentrations in each Investigative Block. 

These comparisons were termed screening-level hazard quotients (SHQs), which are ratios of the 
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maximum detected concentrations to the SSLs. As outlined by USEPA (1997) guidance, COIs with 

SHQs greater than 1.0 using conservative SSLs cannot be eliminated firom further analysis in BERA and 

must be carried forward through the baseline problem formulation as COPECs (Step 3). 

Maximum detected COI concentrations for each Investigative Block are presented in Tables 3-5 

and 3-6 for surface soil and sediment respectively. The SHQs calculated by dividing these concentrations 

by the SSLs are presented in Tables 3-7 and 3-8. 

3.2.1 American Robin 

In the Brick Works Investigative Block, the American robin had SHQs greater than 1.0 for the 

metals aluminum, arsenic, barium, cadmium, chromium, cobalt, copper, lead, manganese, mercury, 

selenium, silver, thallium, vanadium, and zinc. Several organic COIs also were present at concentrations 

resulting in SHQs greater than 1.0, including aroclor-1260, bis(2-ethylhxyl)phthalate, di-n-butylphthalate, 

di-n-octylphthalate, endrin and phenanthrene. 

In the Redevelopment Area Investigative Block, the American robin had SHQs greater than 1.0 

for the metals aluminum, arsenic, barium, cadmium, chromium, cobalt, copper, lead, manganese, 

mercury, selenium, silver, thallium, vanadium, and zinc. The only organic COIs detected at a 

concentration that resulted in SHQs greater than 1.0 were bis(2-ehtylhexyl)phthalate, di-n-butylphthalate, 

and di-n-octylphthalate. 

In the Brown Mud RDA Investigative Block, the American robin has SHQs greater than 1.0 for 

the metals aluminum, chromium, cobalt, copper, lead, vanadium, and zinc. No organic COIs were 

detected in the Brown Mud RDA at concentrations that resulted in SHQs greater than 1.0. 

In the Red Mud RDA Investigative Block, the American robin has SHQs greater than 1.0 for the 

metals aluminum, cadmium, chromium, cobalt, lead, mercury, selenium, silver, vanadium, and zinc. No 

organic COIs were detected in the Red Mud RDA at concentrations that resulted in SHQs greater than 

1.0. 

3.2.2 Red-Tailed Hawk 
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In the Brick Works Investigative Block, the red-tailed hawk had SHQs greater than 1.0 for the 

metals aluminum, cadmium, chromium, cobalt, copper, lead, selenium, vanadium, and zinc. Several 

organic COIs (bis(2-ethylhexyl)phthalate, dieldrin, endrin, endrin aldehyde, endrin ketone, di-n-

butylphthalate, and di-n-octylphthalate) were also detected in the Brick Works Investigative Block at 

concentrations that resulted in SHQs that were slightly greater than 1.0. However, organochlorine 

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 infonnation suggest that the SSLs for the endrin compounds are overly 

conservative. 

In the Redevelopment Area Investigative Block, the red-tailed hawk had calculated SHQs greater 

than 1.0 for the metals aluminum, cadmium, chromium, cobalt, copper, lead, vanadium, and zinc. In 

addition, several organic pesticides (endrin, endrin aldehyde, endrin ketone) were also detected in the 

Brick Works Investigative Block at concentrations that resulted in SHQs that were slightly greater than 

1.0. However, organochlorine 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, it is likely that the SSLs for the endrin 

compounds are overly conservative. Di-n-butylphthalate also had a SHQ greater than 1.0. 

In the Brown Mud RDA Investigative Block, the red-tailed hawk had SHQs greater than 1.0 for 

the metals aluminum, chromium, lead, vanadium, and zinc. No organic COIs were detected at 

concentrations that resulted in SHQs greater than 1.0 to the red-tailed hawk in the Brown Mud RDA 

Investigative Area. 

In the Red Mud RDA Investigative Block, the red-tailed hawk had SHQs greater than 1.0 for the 

metals aluminum, chromium, lead, vanadium and zinc. 

3.23 Deer Mouse 

In the Brick Works Investigative Block, the deer mouse had SHQs greater than 1.0 for the metals 

aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, copper, lead, selenium, thallium, 

vanadium, and zinc. Also detected at a concentration that resulted in an SHQ greater than 1.0 for the deer 

mouse were aroclor-1260 and dieldrin. 
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In the Redevelopment Area Investigative Block, the deer mouse had SHQs greater than 1.0 for 

the metals aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, lead, selenium, and 

vanadium. Both aroclor-1254 and aroclor-1260 were detected at concentrations in the Redevelopment 

Area Investigative Block at concentrations that resulted in SHQs greater than 1.0 for the deer mouse. No 

other organic COIs had SHQs greater than 1.0 in the Redevelopment Area Investigative Block. 

In the Brown Mud RDA Investigative Block, the deer mouse had SHQs greater than 1.0 for the 

metals aluminum, antimony, arsenic, barium, chromium, cobalt, and vanadium. No organic COIs were 

detected at concentrations that resulted in SHQs greater than 1.0 for the deer mouse. 

In the Red Mud RDA Investigative Block, the deer mouse had SHQs greater than 1.0 for the 

metals aluminum, antimony, arsenic, barium, cadmium, chromium, selenium, and vanadium. No organic 

COIs were detected at concentrations that resulted in SHQs greater than 1.0 for the deer mouse. 

3.2.4 Coyote 

In the Brick Works Investigative Block, the coyote had SHQs greater than 1.0 for the metals 

aluminum, arsenic, cadmium, copper, selenium, vanadium and zinc. Dieldrin was the only organic COI 

detected at a concentration that results in an SHQ greater than 1.0 for the mammalian predator. 

In the Redevelopment Ares Investigative Block, the coyote had SHQs greater than 1.0 for the 

metals aluminum, chromium, lead, selenium, and vanadium. No organic COIs were detected at 

concentrations that would result in SHQs greater than 1.0 for the coyote. 

In the Brown Mud Investigative Block, the coyote had SHQs greater than 1.0 for the metals 

aluminum, chromium, and vanadium only. 

In the Red Mud Investigative Block, the coyote had SHQs greater than 1.0 for the metals 

aluminum chromium, selenium and vanadium. 

3.2.5 Whitetail Deer 
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In the Brick Works Investigative Block, the whitetail deer had SHQs greater than 1.0 for he 

metals aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, copper, selenium, vanadium, 

and zinc. No organic COIs were detected at concentrations that result in SHQs greater than 1.0 for the 

whitetail deer. 

In the Redevelopment Area Investigative Block, the whitetail deer had SHQs greater than 1.0 for 

the metals aluminum, antimony, arsenic, barium, chromium, cobalt, lead, selenium, and vanadium. 

In the Brown Mud Investigative Block, the whitetail deer had SHQs greater than 1.0 for the 

metals aluminum, antimony, chromium, and vanadium. 

In the Red Mud Investigative Block, the whitetail deer had SHQs greater than 1.0 for the metals 

aluminum, chromium, selenium, and vanadium. 

3.2.6 Mallard 

Screening level HQs (SHQs) were calculated for the mallard in the two on-site wet areas that had 

data available for the SLERA. In the Northern Wet Area Investigative Block, the mallard had SHQs 

greater than 1.0 for the metals chromium, lead, selenium, vanadium, and zinc. No organic COPECs had 

SHQs greater than 1.0 for the mallard. 

In the Triangle Wet Area Investigative Block, the mallard had SHQs greater than 1.0 for the 

metals lead and vanadium only. 
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3.2.7 Black-Crowned Night Heron 

The state endangered black-crowned night heron was conservatively evaluated as an on-site 

resident in the two wet areas that had data available for the SLERA. In the North Wet Area Investigative 

Unit, SHQs greater than 1.0 were calculated for the metals aluminum, chromium, lead, selenium, 

vanadium, and zinc. 

In the Triangle Wet Area Investigative Block, the black-crowned night heron had SHQs greater 

than 1.0 for the metals aluminum, lead, vanadium, and zinc only. 

3.2.8 Muskrat 

The muskrat was evaluated as the mammalian receptor that could potentially inhabit the wet 

habitats on-site. In the North Wet Area Investigative Block, the muskrat had SHQs greater than 1.0 for 

the metals aluminum, antimony, arsenic, barium, chromium, cobalt, manganese, selenium, thallium, and 

vanadium. No organic COIs had SHQs greater than 1.0 for the muskrat. 

In the Triangle Wet Area, the muskrat had SHQs greater than 1.0 for the metals aluminum, 

antimony, arsenic, barium, chromium, lead, selenium, thallium and vanadium. 

3.3 Summary of the SLERA 

• The rationale for proceeding with the BERA is based on several lines of evidence: 

. Knowledge of historical processes at the Site 

• Elevated concentrations of metals in the bauxite residue and other Alcoa process 
materials disposed of at the Site. 

Results ofthe SLERA that cannot rule out the potential for adverse effects to wildlife receptors 

utilizing the ecological habitats at the Site. 

Receptor specific screening-level SSLs were developed for each constituent detected in surface 

soil/sediment samples at the Site. Data from several sources were utilized in the SLERA. Multiple metal 
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and several organic COPECs were identified in the SLERA and are presented in Section 4.2. In general, 

if a COI had a SHQ greater than 1.0 for any receptor in an Investigative Block, that COPEC was carried 

forward into the Baseline Problem Formulation for further analysis in the BERA. 

Bis (2-ethylhexyl) phthalate and several additional phthalates were measured in excess of their 

ecological screening criteria (di-n-butylphthalate, di-n-octylphthalate). Many ofthe samples, however, 

showed phthalates present at low levels. U.S. EPA (1988a, 1988b, 1989, 1999, 2002) considers phthalate 

esters (among 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 will not be 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 It should be noted, 

however, that this class of compounds would be included in target analyte list (TAL) analysis proposed 

for 10% ofthe site samples. Special care will be taken to evaluate phthalate ester analytical results with 

respect to corresponding laboratory and trip blanks, and U.S. EPA protocols will be used to qualify a 

phthalate result as "blank contamination" if the sample result is <10x the blank result for these 

constituents. However, it is unlikely that phthalates would be excluded in the risk assessment if they were 

detected at concentrations above risk-screening levels and not demonstrable as blank contaminants. 

Organochlorine 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 organochlorine 

pesticide compounds are overly conservative. For these reasons, the organochlorine pesticides will not be 

carried forward as COPECs in the BERA. 

Finally, polychlorinated biphenyls (PCBs), specifically aroclor 1260 and aroclor 1254, were 

measured in two of fifteen samples collected at the Brick Works in excess of the SSLs. The maximum 

measured concentration was 3.5 mg/kg; however, most samples showed no detectable PCBs. 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 
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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 somewhat consistent with the samples collected at the site. Because of these 

reasons, PCBs will not be included as a COPEC for the site. It should be noted, however, that this class 

of compounds would be included in TAL analysis proposed for 10% of the site samples. As such, it is 

unlikely that PCBs would be excluded in the risk assessment if they were detected at concentrations 

above risk-screening levels in these samples. 
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4.0 BASELINE RISK ASSESSMENT PROBLEM FORMULATION 

The Baseline Risk Assessment Problem Formulation is Step 3 ofthe U.S. EPA ERA guidance. 

The objective of this step is to plan for further risk analysis based on the results ofthe SLERA. Section 

3.3 presented a thorough summary ofthe SLERA. 

4.1 Constituents of Potential Ecological Concern 

Identification of COPECs for the BERA was based primarily on exceedandances of risk-based 

criteria in the SLERA by maximum soil and sediment COI concentrations in each Investigative Block. 

The SLERA was completed for the potentially complete exposure pathways discussed in the screening-

level problem formulation. The SHQs are presented in Table 3-7 for surface soils and Table 3-8 for 

sediments. In general, most of the metals analyzed in the various datasets used in the SLERA exceeded at 

least one SSL in at least one Investigative Block. The COPECs proposed for inclusion in the BERA are: 

. Upland Habitats 

Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Mercury 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

. Wet Areas 

Aluminum 
Antimony 
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Arsenic 
Barium 
Chromium 
Cobalt 
Cyanide 
Lead 
Manganese 
Selenium 
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. 

4.2 Ecosystems Potentially at Risk 

Ecosystems that are potentially at risk occur in areas of the Site where exposure to ecological 

receptors has the potential to occur and where concentrations of COPECs are elevated to potentially eco-

toxic levels, as described by the SLERA. The areas of the Site that have the potential to support 

ecological receptors are described below. These areas have been defined using Site aerial photography, 

existing Site reports (Zambrana, 1999) and Site visits. In general, these habitat areas coincide with the 

Investigative Blocks discussed in Sections 2 and 3. 

1) Residue Disposal Areas (RDAs) - The three large RDAs located in the center of the Site 
compose a large section of marginal upland and wet area habitat that could be utilized by 
off-site and limited on-site receptors on occasion. A large proportion ofthe RDAs are 
vegetated. In the wet areas of the Brown Mud RDA and the Red Mud RDA, large stands 
of Phragmites and other rushes form dense areas cover on the RDAs. In the less mesic 
sections ofthe RDAs, successional and shrub scrub forest dominates. Open water areas 
on the RDAs likely serve only as stopover points for waterfowl on occasion. It is 
unlikely, due to the low quality of habitat and lack of palatable aquatic vegetation, that 
waterfowl use the open water areas of the RDAs for extended periods of time 

2) Redevelopment Area - The area to the south and west of the three large RDAs, bounded 
by Missouri Avenue to the South is described as the CERCLA Redevelopment Area. 
Mature hardwood forests domitvate this area with some wet area habitat interspersed. 
Several small open water features are found just to the south of the RDAs. These small 
areas may contain standing water throughout much of the year. This area also includes 
the SPL Area Investigative Block. 
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3) North Wet Areas - This area of potential ecological habitat encompasses two 
Investigative Blocks, the North Wet Area and the Triangle Wet Area. This section of 
potential ecological habitat is primarily made up of low quality marshy wet habitat 
possibly perched atop residue materials. The north wet area is geographically bounded 
by Lake Drive to the north and the gypsum berms from the Old Pond and Red Mud Pond 
to the south. The habitats in this section of the site are a mix of non-vegetated wet areas 
to areas of emergent vegetation such as Phragmites and bubrush. Some non-vegetated 
marsh areas are also present just south of Lake Drive. The upland portions of this area 
are dominated by elms and sycamore in the canopy with a primarily honeysuckle under 
story. 

One area of habitat of moderate quality (Zambrana Inc 1999) is the Triangle Wet Area 
Investigative Block. This triangle of habitat is isolated from the rest of the Site by a 
series of gypsum berms appear to have isolated this area firom the rest of the Site. 

4) Non-habitat Investigative Blocks - The gypsum berms, brick works, Childs property and 
ball fields Investigative Blocks (Figure 2-4) do not represent areas of potential ecological 
habitat. These areas either represent areas of current light-industrial activities, 
recreational activities, and or areas that have no value as ecological habitats (gypsum 
berms). Therefore, these areas will not be considered further in the BERA. 

Areas 1 through 3 described above have the potential to be affected by elevated COPEC 

concentrations related to past Site activities and deposited bauxite residue. A conceptual exposure model 

is presented in Section 2 that graphically depicts the potential exposure of ecological receptors to 

COPECs in the areas described above. 

4.3 ERA Goals and Objectives 

The ERA 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, 1994). 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. 
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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) 

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 (Section 3). Such binary 

decisions are not applicable to many aspects ofthe BERA because ofthe need to describe impacts, risk, 

and respective sources prior to developing decision criteria for remedial actions, if any (U.S. EPA, 1998). 

The following section describes the Problem Formulation process for the Alcoa North Plant BERA. 

4.3.1 Identification of Management Goals and Objectives 

4.3.1.1 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 firom the nearby 
Allorton Rookery 
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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 concem that inhabit a rookery near the Site and may utilize the Site on occasion. Please 

note that these species are not known to inhabit the Site on a regular basis. 

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). 

43.1.2 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 COPECs 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. 

43.2 Assessment Endpoints, Approach Objectives and Risk Questions 

Assessment endpoints were identified based on ecological relevance, potentially complete 

exposure pathways, potentially exposed taxonomic groups that may be sensitive to COPEC, and site 

management goals (U.S. EPA, 1998). Terrestrial exposure pathways include exposure of wildlife to 

contaminated soils, surface water and prey items. Semi-aquatic exposure pathways include exposure of 

semi-aquatic wildlife to contaminated sediments, surface water and prey items. The proposed assessment 

endpoints and rationale for their inclusion are summarized below. 
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Omnivorous birds (community composition, survival, grovt^th, and reproduction): 

Ecological relevance: Migratory and resident birds provide a food source for avian and 

mammalian predators. In addition, these small avian receptors can be important in the dispersal of seeds 

and the control of insect populations. 

Susceptibility to COPECs: Several COPECs can cause sublethal and lethal effects in birds. The 

primary exposure routes are through ingestion of soil, prey items, and water. 

Relevance to Management Goals: The potential exists for direct effects on birds utilizing the 

habitat areas at the Site due to exposure to elevated concentrations of COPECs in soils or prey tissues. 

Raptors (survival, growth, reproduction): 

Ecological relevance: Migratory and resident raptor species make up the top trophic level in 

patches of habitat such as those found at the Site. Raptors are regularly seen hunting at the Site, although 

it is unlikely that the Site supports populations of raptors that feed solely at the Site. Rather, the Site 

likely represents a portion of the total hunting grounds for the local community of raptors. 

Susceptibility to COPECs: Several COPECs can cause sublethal and lethal effects in birds. The 

primary exposure routes are through ingestion of contaminated soil, prey items, and water. 

Relevance to Management Goals: The potential exists for duect effects on raptors ingesting prey 

items for the Site. Because of their typically large home ranges, only a few individuals would potentially 

be affected at a given time. The Site is not expected to support a resident population of raptors. 

Omnivorous Small Mammals (community composition, survival, grovcth, reproduction): 

Ecological Relevance: Small mammals are critical components of local food webs in most habitat 

types. Significant long-term reductions on local small mammalian populations could affect predator 

populations. 

Susceptibility to COPECs: Several COPECs can cause sublethal or lethal effects in small 

mammals. The primary exposure route is through the ingestion of COPECs in soil, prey items, and water. 
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Relevance to Management Goals: Due to their relatively small home ranges, small mammals 

may represent the most highly exposed taxonomic group at the Site. 

Ruminants (survival, growth, and reproduction): 

Ecological Relevance: The whitetail deer is a primary consumer of vegetation at the Site. While 

it is not likely that the Site supports a resident population of whitetail deer, it is likely that individuals 

inhabiting adjacent properties may utilize the habitats on-Site for feeding and loafing purposes on 

occasion. 

Susceptibility to COPECs: Several COPECs can cause sublethal and lethal effects in mammals. 

The primary exposiu-e route is through the ingestion of soil, plant material, and water. 

Relevance to Management Goals: The whitetail deer that may utilize the Site represent a group of 

species described as charismatic megafauna. Charismatic megafauna are large, visible species that are 

typically have high aesthetic values attached to them by the general public. 

Mammalian Predators (survival, growth, reproduction): 

Ecological Relevance: Mammalian predators, such as the coyote, represent the top trophic level 

consumer at the Site. As with the raptor, it is unlikely that the Site supports a population of mammalian 

predators. Likely, only transient individuals from adjacent properties visit the Site for feeding and 

migratory purposes visit the Site on a temporary basis. 

Susceptibility to COPECs: Several COPECs can cause sublethal and lethal effects in mammals. 

The primary exposure route is through the ingestion of soil, plant material, and water. 

Relevance to Management Goals: Large mammalian predators typically have large home ranges 

and require an area larger than the Site. However, some individuals may occasionally utilize the habitats 

at the Site for feeding purposes. 
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Semi-Aquatic Waterfowl (survival, growth, and reproduction): 

Ecological Relevance: Migratory populations of waterfowl represent a potential primary 

consumer in the areas of standing water at the Site. It is highly unlikely that the Site supports a resident 

population of migratory waterfowl, however, it is expected that several individuals ofthe local waterfowl 

community may utilize the open water and wet area habitats at the Site for feeding and loafing on an 

occasional basis. 

Susceptibility to COPECs: Several COPECs can cause sublethal and lethal effects in birds. The 

primary exposure routes are through ingestion of sediment, aquatic vegetation, and water. 

Relevance to Management Goals: The potential exists for direct effects on waterfowl utilizing the 

wet area habitat areas at the Site due to exposure to elevated concentrations of COPECs in sediments or 

aquatic vegetation. 

Semi-Aquatic Avian Predator (survival, growth, and reproduction): 

Ecological Relevance: Two species of migratory semi-aquatic avian predators that are listed as 

state species of special concem may nest in an off-site rookery near the Site. These species, while not 

expected to inhabit the Site except as transient individuals, would represent an upper trophic level 

predator in the semi-aquatic habitats at the Site. 

Susceptibility to COPECs: Several COPECs can cause sublethal and lethal effects in birds. The 

primary exposure routes are through ingestion of sediment, semi-aquatic prey items, and water. 

Relevance to Management Goals: The potential exists for direct effects on semi-aquatic avian 

predators utilizing the wet area habitat areas at the Site due to exposure to elevated concentrations of 

COPECs in sediments and aquatic prey items. 

Semi-Aquatic Mammal (sur'vival, growth, and reproduction): 

Ecological Relevance: Semi-aquatic mammals, such as the muskrat, may be present at the Site in 

small numbers. Potentially adequate habitat exists in several areas of the Site. These receptors represent 

the primary consumers in the wet area habitats at the Site. 
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Susceptibility to COPECs: Several COPECs can cause sublethal and lethal effects in mammals. 

The primary exposure routes are through the ingestion of sediment, aquatic vegetation, and water. 

Relevance to Management Goals: The potential exists for direct effects on semi-aquatic 

mammalian herbivores utilizing the wet area habitats at the Site due to exposure to elevated 

concentrations of COPECs in sediments and aquatic vegetation. 

433 Objectives of the BERA 

For the wildlife receptors at the Site, visual impacts ft-om risk are not easily observable. 

Therefore, additional data and analyses are necessary to characterize potential risks to the assessment 

endpoints. Thus, the overall approach to the BERA has two main objectives: 

1) Evaluate the potential that elevated levels of risk have occurred or are likely to occur for 
wildlife receptors utilizing the habitats at the Site. Risk characterization for wildlife will 
focus on the comparison of estimated exposures of receptors to ecotoxicological 
benchmarks. The baseline analysis will provide a full range of potential risk estimates 
taking into account a range of potential Site usage to more accurately reflect exposure 
and potential risks to local populations of wildlife receptors and both NOAEL and 
LOAEL based TRVs. Estimates of the bioavailability of COPECs from soil/sediment 
will also be considered. 

2) Evaluate the potential future Site land use patterns in terms of risks to the assessment 
endpoints. The current land use pattems at the Site are likely to change following 
implementation of remedial action at the Site. The BERA will be used to predict potential 
risk to the wildlife receptors given a range of proposed remedies at the Site. 

Risk hypotheses and measurements are listed in Table 4-1. The risk hypotheses can be classed 

into two basic categories (U.S. EPA, 1998): 

1) Exposure Assessment. Available data indicates that ecological receptors in areas with 
elevated COPEC concentrations in soil/sediment have the potential for risk. Exposure 
assessment is based on several factors including habitat usage and bioavailability of the 
COPEC to the receptor. Both of these factors will be incorporated into the exposure 
assessment 

2) Effects Assessment. The effects assessment consists of measures of endpoints that can be 
indicative of ecological risk. This includes measures at levels of ecological organization 
including the local populations (reproduction and growth) and community (abundance 
and mortality). 
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4.3.4 Identification of Data Gaps 

Data available at the time this Problem Formulation document was prepared included: 

Metals and organics data in soils from a large dataset in the CERCLA Redevelopment 
Area, Brick Works, and Childs Property Investigative Blocks. (EPA 1999, 2000) 

Limited number of metals and organics data from the Red Mud RDA and Brown Mud 
RDA Investigative Blocks. (lEPA 1999 and ARDL 2001) 

Limited number of surface water and sediment samples for metals and organics from the 
North Wet Area and Triangle Wet Area Investigative Blocks (lEPA, 2002). 

Additional data collection is planned for those areas identified in the SLERA as having 

insufficient data to adequately conduct a screening level risk analysis. The collection of these data are 

generally outlined in the Technical Approach (Section 4.4) and are discussed in the sampling and analysis 

plans in the RI/FS Work Plan. 

The following data gaps have been identified: 

COPEC concentrations in several on-site habitats that have been under-characterized in 
previous investigations. These Investigative Blocks include the Red Mud RDA, Brown 
Mud RDA, Old RDA, SPL Area, North Wet Area, Berm Wet Area and Triangle Wet 
Area. Additional data gaps have also been identified in the surface water and sediment of 
the Redevelopment Area. 

COPEC concentrations in background or reference area soils, sediment, and surface 
water. 

COPEC concentrations in biota tissues that may be consumed by upper trophic level 
receptors on-site (as necessary to reduce uncertainty in the risk assessment). 

COPEC concentrations in biota tissue that may be consumed by upper trophic level 
receptors in background or reference locations (as necessary to reduce uncertainty in the 
risk assessment). 

The technical approach toward sampling and risk analysis ofthe data collection necessary to fill 

in these data gaps and to utilize the existing data are discussed in the following sections. 
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4.4 Technical Approach 

Due to the gaps in the screening-level data that were discussed above, sampling for the BERA 

will be conducted in two separate Phases. Phase I will be utilized to fill in the data gaps and to complete 

the habitat based exposure characterization for the Site, and will include primarily abiotic media. Phase I 

will be integrated with other RI/FS field data collection activities. Results of Phase I will be used to 

identify more specific ERA data needs, if any, for the receptors and COPECs. If deemed necessary, 

following the completion of Phase I, a sampling and analysis plan addendum will be subnndtted that 

outlines the methods necessary for the completion of the Phase H data collection. Phase n will likely 

include the collection of collocated soil/sediment and biota samples to determine the degree to which 

COPECs are present in the prey tissues at the Site. The technical approach to Phase I and Phase n 

sampling is presented in the following sections. 

4.4.1 Phase I Data Collection 

4.4.1.1 Types of Data to be Collected 

As discussed in Section 4.3.3, there are several data gaps at the Site that must be addressed to 

complete the exposure characterization at the Site. Phase I data collection will be used to fill in those 

gaps. 

Abiotic media samples will be collected in a systematic sampling design stratified by habitat 

types and Investigative Blocks. Samples will be collected from soil/residue, sediments, and surface water 

in limited numbers throughout the Site. The purpose of this data collection will be to fill in the data gaps 

necessary to complete the exposure characterization for the Site. 

The results ofthe exposure characterization to be completed following Phase I data collection 

will be used to focus the additional data collection that may be necessary in Phase II of the exposure 

characterization. Phase n data will be needed if the results ofthe Phase I data indicate that further 

characterization of potential exposure to the assessment endpoints is warranted in order to reduce the 

uncertainty associated with using generic BCFs to estimate prey tissue concentrations at the Site. If the 

Phase I data are deemed to be adequate to justify the results of the Phase I exposure characterization using 

the Management Goals for the Site, then biotic tissue data collected under Phase n may not be necessary. 
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Samples of abiotic media will be collected from the following investigative blocks in Phase I: 

Surface Soil/Residue 

Old RDA 

Red Mud RDA 

Brown Mud RDA 

SPL Area 

Redevelopment Area 

Sediment and Surface Water 

Standing water in each RDA 

North Wet Area 

Triangle Wet Area 

SPL Area 

Redevelopment Area Isolated Wet Areas 

Table 4-2 identifies the habitats where samples will be collected as well as the proposed number 

of samples to be collected in each area. For Phase I, surface waters, sediments, and soil/residue samples 

will be collected according to a systematic stratified sampling design. Stratification is based on the 

various habitat types found in the different Investigative Blocks. The design is systematic because for 

each habitat identified. Phase I sampling will include only a moderate number of samples. Random 

assignment of a small number of samples in a given habitat area could easily result in a clustering of 

samples that provides inadequate spatial representation of a given area. This process is applied for 

locating sample sites for each area except for the redevelopment area. 

In this southern portion ofthe site, numerous (16) isolated wet areas exist. These areas are 

relatively small in size relative to the other habitats within the boundaries of the Site. Seven of these 

isolated wet areas will be randomly selected and samples for sediments and surface waters if present. 

Sites were numbered, one through sixteen, and eight of the sites were randomly selected in the RI/FS 

Work Plan for sampling. 
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Sampling in each habitat will require that a specific number of samples be collected at pre­

selected locations. These locations will be identified in the RI/FS Work Plan. 

TABLE 4-2 

HABITATS AND NUMBER OF SAMPLES TO BE COLLECTED 

Investigative 
Cr Blocks 

North Wet Area 

Triangle Wet Area 

Residue 
Disposal 
Areas 

SPL Area 

Redevelopment 
Area 

Redevelopment 
Area 

Reference Area 

; - r Ĥ ^̂  

North Wet Area 

Wet Area #2 

Berm wet area 

Triangle Wet Area 

Red Pond 

Brown Pond 

Old Pond 

SPL Wet Areas 
grassy area 

Isolated wet areas 

Surface Soils 

Similar wet areas to on site 
habitats 

# Samples: ^ 
5 SW/SD 

loss 
5 

3 

6 
3 SW/SD 

l o s s Vegetated 
l o s s Unvegetated 

6 SW/SD 
10 SS Vegetated 

l o s s Unvegetated 
5 SW/SD 

l o s s Vegetated 
l o s s Unvegetated 

3 SW/SD 

loss 

8 SW/SD 

30 SS 

3 SW/SD 
5SS 

^•-^ : : ; - 'Tyi jes . ; - ; ; ^ 

Paired SW and sediments 
Surface Soil 

Paired SW and sediments 

Paired SW and sediments 

Paired SW and sediments 

Paired SW and sediments 
Soil/Residue 

Paired SW and sediments 
Soil/Residue 

Paired SW and sediments 
Soils/Residue 

Paired SW and sediments 
Surface Soil 

Sediments and SW if 
present 

Surface soil 

Paired SW and sediments 
Surface soil 

^.;-:'-''-;^--•"'""-'.Strategy-.=T-•.;;"•; ,, . , - ' " 

Preliminary characterization of COPEC concentrations; 
Non random sampling stratified by habitats to achieve 
spatial representativeness 

Preliminary characterization of COPEC concentrations; 
Non random sampling stratified by habitats to achieve 
spatial representativeness 

Preliminary characterization of COPEC concentrations; 
Non random sampling stratified by habitats to achieve 
spatial representativeness 

15 Process Area pocket wet areas identified - sample 7 
randomly selected isolated wet areas 

Further characterization of COPEC concentrations; 
Random sampling locations. 

Identify appropriate reference area to assess natural and 
anthropogenic background 

Spatial distribution of sample sites will be achieved using the gridded sampling strategies 

outlined in the Field Sampling Plan (RI/FS Work Plan Appendix E). 

Coordinates derived from placement of sample locations on site maps will be used to locate 

actual sampling sites. A GPS receiver like the Trimble Pro XRS will be utilized to navigate to sampling 

sites. The Pro XRS or similar units utilize real-time corrections to achieve latitude and longitude with 

sub-meter accuracy. Accuracy of the Site location is important so that there is a high degree of 

confidence in where each sample is collected, and if need be, the site can be reacquired for future efforts. 

Surface Soil and sediment samples will be collected from the upper 24 inches of material to 

represent the most likely potential exposure concentration for the assessment endpoints (including 

burrowing mammals). Surface water samples will be collected as grab samples utilizing a peristaltic 
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pump to minimize the disturbance of bottom sediments and to limit the amount of particulate material 

collected in the water sample. A detailed discussion of sample site selection and sampling and analysis 

techniques is provided in the RI/FS Work Plan (Appendix E). 

4.4.1.2 Phase I Data Use 

Abiotic data collected in Phase I will be used in a manner identical to the historical data in the 

SLERA (Section 2). Maximum concentrations from each media in each Investigative Block will be 

compared to the SSLs developed and presented in Section 2. 

SHQs will be calculated for each Investigative Block using the screening-level assessment 

endpoints and receptors. Those COPEC/Receptor pairs that show de minimus risk in this analysis will be 

eliminated from further evaluation. 

Those receptor/COPEC pairs that cannot be eliminated using conservative assumptions will be 

carried forward into a more detailed exposure characterization and risk evaluation. This exposure 

characterization will take into account that most of the species that may utilize this Site likely utilize more 

than one Investigative Block on-site. Statistical measures of exposure point concentrations (EPCs) 

including the 95* UCL geometric mean over several groups of Investigative Blocks or Site-wide will be 

evaluated as EPCs in the exposure characterization. Statistical testing to determine the distributions of the 

data will be conducted and data transformations will be made following U.S. EPA guidance (U.S. EPA, 

2002). In addition, statistical comparisons following U.S. EPA guidance (U.S. EPA, 2002) will be 

conducted to compare COPEC concentrations on-site to those collected in background samples. If a 

COPEC is found to be within background concentrations the COPEC will be discussed in terms of its 

relationship to background. 

Also included in the detailed exposure characterization will be the presentation of alternative 

TRVs, such as the Lowest Adverse Effects Level (LOAEL) and literature-based estimates of soil-

bioavailability for metal COPECs. The Phase I Risk Characterization will present the ranges of potential 

risks to the assessment endpoints and makes recommendations regarding whether Phase n sampling is 

necessary to adequately predict ecological risk. 
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In addition, a spatially explicit estimate of ecological risk will also be performed using the data 

collected in Phase I. Each available data point will be compared to the back-calculated receptor specific 

SSLs in order to obtain greater resolution of the potential "hot spots" at the Site and to provide better 

focus to further risk analysis. This enhanced SLERA will not replace the traditional SLERA, but rather 

will augment the data available for planning the Phase n data collection for use in the BERA. 

The Risk Characterization will be presented in a manner that provides maximal ecological risk 

data to the Risk Managers to aid in the decision process. 

The completed Phase I Risk Characterization will be dtxiumented and submitted to U.S. EPA in a 

Technical Memorandum (TM) within a reasonable time-frame following data validation. At this point, 

interim decisions will be required from EPA and Alcoa risk managers. If the results of the Phase I Risk 

Characterization are adequate to support remediation decisions at the Site, additional sampling for 

ecological risk assessment purposes in Phase n may not be warranted. For example, Phase I data may be 

adequate to determine whether a soil cover is needed to attenuate exposure pathways from residue to 

upper trophic level consumers. Additional sampling may then be focused on Feasibility Study data needs 

such as determining the type and extent of remedy. Independent decisions for each Investigation Block 

are anticipated. If uncertainties involved with predictmg food-chain risk at the Site are too great to make 

acceptable risk-based decisions at the Site, then Phase n may be necessary to collect biological tissue 

samples. If the need for Phase n ERA sampling is identified, then decisions from Risk Managers will 

include which COPEC/receptors pair for which more detailed analysis is needed, and the Investigation 

Blocks for which risk analysis is necessary. 

4.4.2 Plans for Phase II Data Collection 

Based on the results of the Phase I data and Risk Characterization, Phase n sampling may be 

necessary in several areas of the Site. The Phase n data collection will be defined in detail in appropriate 

addenda to the RI/FS Work Plan. Since it is currentiy not possible to predict exactly what types ofdata 

will be necessary for the completion of BERA, only a general discussion ofthe Phase n data collection is 

presented in the following sections. 
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4.4.2.1 Types of Data to be Collected 

It is anticipated that the results ofthe Phase I Risk Characterization may require that further data 

be collected from several of the habitat based Investigative Blocks on-site to reduce the uncertainty 

inherent in estimating prey tissue concentrations using generic BCFs. The data to be collected in Phase n 

(if necessary) will likely include collocated abiotic and biotic samples, for example: 

. Terrestrial and Wetiand Vegetation 

. Terrestrial Invertebrates 

Small Mammals 

• Amphibians 

These collocated samples will be collected to establish Site-specific BCFs to be used in the 

modeling of potential risk to the upper tropic level receptors that may utilize the habitats on-Site. 

4.4.2.2 Phase H Data Use 

4.4.2.2.1 Assessment of Risk to Receptors 

Risks of impact to local wildlife populations from exposure to COPECs will be assessed using 

methods very similar to those used in the Phase I Risk Characterization for estimating exposure as intake 

from environmental media (U.S. EPA, 1998). Screening-level exposure estintiates (Section 3) were 

conducted using maximum concentrations from each Investigative Block to assess risk to the wildlife 

receptors. The SLERA analyses also used generic literature derived BCFs for estimating the concentration 

of COPECs in prey tissue for the upper trophic level wildlife receptors. 

The analyses conducted in the Phase I Risk Characterization will include statistically based 

concentrations (i.e., 95* UCL, median, mean) from abiotic media and generic BCFs calculated using data 

from surface soil or sediment samples. 

Where it is deemed to be necessary following the Phase I Risk Characterization, the Phase II Risk 

Characterization will use collocated abiotic and biotic prey tissue samples to calculate site-specific BCFs 

to be used to more accurately estimate prey tissue concentrations. 

J \020209\ESL\N. Alcoa Site RIFS Work Plan\AppD\RA Work Plan.doc 3 6 

file:///020209/ESL/N


July 24,2003 

NOAEL based TRVs were used to calculate SSLs in the SLERA. In contrast, the Phase I and 

Phase n Risk Characterizations will use a range of NOAEL and LOAELs to determine the range of 

potential risk to the wildlife receptors. 

In the Phase II Risk Characterization, the exposure analysis conducted in Phase I will be 

recalculated using site-specific BCFs to estimate total concentrations of COPECs in prey items. 

Exposures will be estimated for populations within the boundaries of the Site. For those receptors that 

have home ranges larger than the Site, an Area Use Factor (AUF) will be used to modify the exposure 

estimate. This additional data collection and Risk Characterization may be needed to reduce uncertainty 

following the Phase I Risk Characterization. 

Risk estimates will be provided both on a habitat or Investigative Block basis and Site-wide for 

wide ranging receptors. This will provide the risk manages with more data resolution to use when making 

risk management decisions in the future. Data collected in the Phase I, Phase n, and data of acceptable 

quality from the currently available historical data will be used in the BERA. 

Statistical analyses, such as linear regressions, will be conducted on the soil/sediment and tissue 

samples. If the correlation coefficient between the BCF and soil concentrations exceeds 0.5, prey tissue 

concentrations will be calculated using the regression equation to predict uptake of COPECs into biota. If 

the correlation is lower than 0.5 alternative relationships between the BCF and soil/residue concentrations 

will be evaluated (i.e., non-linear or threshold). If no relationships are identified, other statistical 

representations of BAF, including median, 75* and 95* percentiles will be evaluated in a sensitivity 

analysis and presented in the Phase n Risk Characterization where necessary. 

This approach will result in more representative data on the distribution of COPECs in biota 

because: (1) data on COPEC content in soils will be available from more locations than biota and (2) 

biota samples will be collected from Phase II sampling that is focused on the areas of the Site that are 

most likely to present a potential for risk to wildlife receptors. 

Additional analysis will be conducted on those COPECs that are associated with exposures that 

exceed TRVs. The analysis will include the calculation of COPEC concentrations in soils that would 

result in exposures equal to the TRVs. These calculated concentrations will be similar to the SSLs, 

except they will be calculated using a range of literature based COPEC specific bioavailability factors 

(AFs). It is well known that some COPECs are typically molecularly bound to soil/sediment particles and 
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are, therefore, not completely bioavailable to the wildlife receptor. This decreased bioavailability results 

in lower exposures to the receptor. For those COPECs that are subjected to the bioavailability analysis, a 

full range of potential bioavailabilities will be evaluated and presented in the BERA. 

Risks will be estimated using the hazard quotient approach as discussed in the SLERA and in the 

Phase I Risk Characterization. If the HQ is less than 1.0 (indicating the exposure concentration or dose is 

less than the TRV), the occurrence of adverse effects is unlikely. If the HQ is equal to or greater than 1.0 

(indicating the exposure is equal to or greater than the TRV), there is a potential for adverse effects to 

occur (U.S. U.S. EPA, 1997a). However, there is no clear consensus from either U.S. EPA guidance or 

the scientific literature conceming the significance of the level of departure from one. The Tri-Services 

Procedural Guideline for conducting ecological risks assessment (Wentsel et al., 1996) cites Menzie et 

al.'s (1992) HQ interpretation: 

• HQ < 1: No Significant Risk; 

l«cHQ<10: Small Potential for Adverse Effects; 

• 10<HQ<100: Significant Potential for Adverse Effects; and 

• >100: Expected Adverse Effects. 

Wentsel et al. (1996) points out that no statistical analysis supports this interpretation; however, it 

is a convention that is used and accepted based on best professional judgment. One further complicating 

issue is that an HQ greater than one by itself does not indicate the magnitude of effect nor provide a 

measure of potential population-level effects (Menzie et al., 1992). For instance, a high sediment HQ for 

a chemical may be the result of a small, isolated area of high concentiation rather than widespread 

contamination, and may not indicate potential population/ community-level effects because, no matter 

how high the HQ is above 1.0, the risk is limited to receptors in the vicinity of the high-concentration 

area. For this reason, the distribution of COPECs at levels above TRVs will be examined to provide 

infonnation about the potential spatial extent of adverse effects. 
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T& 1 
Data Used In the Screening Lb.... Ecological Risl< Assessment 

Alcoa North Plant, East St. Louis, IL 

mMmm^Mii^^m^M^. 
CERCLA Integrated Site Assessment: 
Childs Property 

CERCLA Redevelopment 
Assessment 

Site Phase II East St.Louis, Illinois 

Sediment and Surtace water data 

•«tAi't»«):iM 
IL-EPA 

IL-EPA 

ARDL - US Anmy 
Corps of 
Engineers 

Peter Sorenson 

#®^«K 
IL-EPA 

IL-EPA 

Applied 
Research & 
Development 
Laboratory 

IL-EPA 

KpJHi 
24-Sep-97 

og-jui-gg 

05-Dec-01 

17-Apr-02 

SiM^iiii^isfi^^^M 
Site Investigation 

Site Investigation 

Report 

Field Notes and Chemical Data 

m^^^jmcymh^mmM^ 
Site investigation of the Childs property. 
Includes data regarding geology, soil 
samples, groundwater sample, surface 
water samples, source identification and 
migration pathways. 
Site investigation report containing 
abundant site Information, groundwater 
samples, soil samples, tables, figures. 
Report containing results, figures and 
tables for 10 soil samples from 5 locations 
collected in the Red Pond area. A 
second document included is a fax of 
what looks like a more complete lab data 
package than what accompanies the 
original report. 
2 faxes from IL-EPA to USEPA. The first 
are lab results for 6 sediment and 5 
surface water samples. The second are 
the sampling field notes for the sediment 
and surface water samples. No sample 
location information. 



Tai 1 
Receptor Parameters Used in ti,_ ocreening Level Risk Analysis 

Alcoa North Plant, East St. Louis, IL 

mmmmm^mMm2imwm!!mmmmmmm î!m 

• • ' ( k g ) - ' ' 

.;4^^SefdljW 

'̂ '(percVntf: 

Aw •'.•.-•" . * K i v 

'VrerrjastrlaKj 
ilbverte^raMi 

^̂ MssnM (petceni 

'iRateof .Water 
j f j . - . i - - • • • . : t i i . . -_ . „ 

•^ ' ' - ^c . . . , 
-Fraction' 

American Robin Upland 0.081 1 1.21 0.28 0.1 
Coyote Upland 15.5 0.042 0.075 0.02 
Deer Mouse Upland 0.0187 0.5 0.5 0.21 0.19 0.02 
Red-Tailed Hawk Upland 

Upland 
1 0 

IT 
0.3 0.05 0.05 

Whitetail Deer 45.4 0.035 0.044 0.05 
Mallard Wet Area 1.04 0.0556 0.0606 0.1 
Muskrat 
Night Heron 

Wet Area 1.14 0.34 0.44 0.1 
Wet Area 0.883 0 0.1 0.1 0.8 0.066 0.0131 0.1 

Source: USEPA, 1993. Wildlife Exposure Factors Handbook 
Black-crowned night heron information was gathered from several internet resources. 



Table 3-2 
No Observed Adverse Effects Level (NOAEL) Based Toxicity 

Reference Values (TRVs) Used in the Screening Level Ecological Risk Assessment 
Alcoa North Plant, East St. Louis, IL. 

fee-jB-ep.epJtonj1aS 
W'owMlM0WM 

Bird Aluminum Quail 963 Carriere et al. 1986 
Bird Antimony Bird NA No Value Available 
Bird Arsenic Quail 17.5 Stanley etal. 1994 
Bird Barium Chicken 194 Johnson etal. 1960 
Bird Beryllium Quail 49 Friberg 1979 
Bird Cadmium Mallard Duck 1.7 White & Finley 1978 
Bird Chromium Black Duck 1.3 CERA 1994 
Bird Cobalt Quail 2.5 Friberg 1979 
Bird Copper Quail 28 Jackson & Stevenson 1981 
Bird Cyanide Bird NA No Value Available 
Bird Iron Quail 390 Wiseman 1987 

Bird Lead 
American 

Kestrel Sample etal. (1996) 
Bird Manganese Japanese Quail 977 Sample etal. (1996) 
Bird Mercury Japanese Quail 0.5 Sample etal. (1996) 
Bird Nickel Mallard Duck 77 Sample etal. (1996) 
Bird Selenium Mallard Duck 0.3 Heinz etal. 1989 
Bird Silver Quail Friberg 1979 
Bird Thallium Mallard Duck Hudson etal. 1984 
Bird Vanadium Mallard Duck 2.4 Kubenaetai. 1986 
Bird Zinc Chicken 10 Gasaway & Bus 1972 

mmmmmm^^^^^^&^^^ms^^^^^^&mm 
Bird 2-Butanone (MEK) Bird NA No Value Available 
Bird 2-Methylnaphthalene Bird NA No Value Available 
Bird 4-4'-DDD Brown Pelican 0.003 DDT used as a surrogate 
Bird 4-4'-DDE Brown Pelican 0.003 DDT used as a surrogate 
Bird 4-4'-DDT Brown Pelican 0.003 Sample et.al (1996) 

Bird Acenaphthene Bobwhite Quail 19.4 
Not available. Benzo(a)pyrene 

used as a surrogate. 

Bird Acenaphthylene Bobwhite Quail 19.4 
Not available. Benzo(a)pyrene 

used as a surrogate. 

Bird Acetone Various 1290 
Value caclulated in a literature 

survey. 
Bird Alpha-BHC Japanese Quail 0.4 Sample et.al (1996) 

Bird alpha-Chlordane 
Red-Winged 

Blackbird 2.14 Sample et.al (1996) 

Bird Anthracene Bobwhite Quail 19.4 
Not available. Benzo(a)pyrene 

used as a surrogate. 

Bird Aroclor-1016 Screech Owl 0.41 
Not available. Aroclor 1242 

used as a surrogate. 

Bird Arocior-1221 Screech Owl 0.41 
Not available. Aroclor 1242 

used as a surrogate. 
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No Observed Adverse Effects Level (NOAEL) Based Toxicity 

Reference Values (TRVs) Used in the Screening Level Ecological Risk Assessment 
Alcoa North Plant, East St. Louis, IL. 

im 

Bird Aroclor-1232 Screech Owl 0.41 
Not available. Aroclor 1242 

used as a surrogate. 
Bird Aroclor-1242 Screech Owl 0.41 Sample et.al (1996) 

Bird Aroclor-1248 
Ringnecked 
Pheasant 0.18 

Not available. Aroclor 1254 
used as a surrogate. 

Bird Aroclor-1254 
Ringnecked 
Pheasant 0.18 Sample et.al (1996) 

Bird Aroclor-1260 
Ringnecked 
Pheasant 0.18 

Not available. Aroclor 1254 
used as a surrogate. 

Bird Benzo(a)anthracene Bobwhite Quail 19.4 
Not available. Benzo(a)pyrene 

used as a surrogate. 
Bird Benzo(a)pyrene Bobwhite Quail 19.4 Sample et.al (1996) 

Bird Benzo(b)fluoranthene Bobwhite Quail 19.4 
Not available. Benzo(a)pyrene 

used as a surrogate. 

Bird Benzo(g,h,l)perylene Bobwhite Quail 19.4 
Not available. Benzo(a)pyrene 

used as a surrogate. 

Bird Benzo(k)fluoranthene Bobwhite Quail 19 
Not available. Benzo(a)pyrene 

used as a surrogate. 
Bird beta-BHC Japanese Quail 0.4 Sample et.al (1996) 
Bird bis(2-ethylhexyl)phthalate Ringed Dove 1.1 Sample et.al (1996) 
Bird Butylbenzylphthalate Bird NA No Value Available 
Bird Carbazole Bird NA No Value Available 
Bird Carbon Disulfide Bird NA No Value Available 
Bird Cholormethane Bird NA No Value Available 

Bird Chrysene Bobwhite Quail 19.4 
Not available. Benzo(a)pyrene 

used as a surrogate. 
Bird delta-BHC Japanese Quail 0.4 Sample et.al (1996) 

Bird Dibenz(a,h)anthracene Bobwhite Quail 19.4 
Not available. Benzo(a)pyrene 

used as a surrogate. 

Bird Dibenzofuran 
Red-Winged 

Blackbird 6.32 Schafer et al. (1983) 
Bird Dieldrin Barn Owl 0.077 Sample etal. (1996) 

Bird Oiethylphthalate Ringed Dove 0.11 
Not available. DNBT used as 

a surrogate 
Bird Di-n-butylphthalate Ringed Dove 0.11 Sample et.al (1996) 

Bird Di-n-octylphthalate Ringed Dove 0.11 
Not available. DNBT used as 

a surrogate 

Bird Endosulfan I Gray Partridge 10 
Sample et. al (1996); Value for] 

endosulfan 

Bird Endosulfan II Gray Partridge 10 
Sample et. al (1996); Value for 

endosulfan 
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Table 3-2 
No Observed Adverse Effects Level (NOAEL) Based Toxicity 

Reference Values (TRVs) Used in the Screening Level Ecological Risk Assessment 
Alcoa North Plant, East St. Louis, IL. 

^IgiReceRtQiij?"'" 

• i 

Bird Endosulfan sulfate Gray Partridge 10 
Sample et. al (1996); Value for 

endosulfan 
Bird Endrin Mallard Duck 0.01 Sample etal. (1996) 

Bird Endrin aldehyde Mallard Duck 0.01 
Sample et al. (1996); Endrin 

used as a surrogate 

Bird Endrin ketone Mallard Duck 0.01 
Sample et al. (1996); Endrin 

used as a surrogate 
Bird Ethylbenzene Bird NV No Value Available 

Bird Fluoranthene Bobwhite Quail 19.4 
Not available. Benzo(a)pyrene 

used as a surrogate. 

Bird Fluorene Bobwhite Quail 19.4 
Not available. Benzo(a)pyrene 

used as a surrogate. 
Bird gamma-BHC (Lindane) Mallard Duck Sample etal. (1996) 

Bird Gamma-Chlordane 
Red-Winged 

Blackbird 2.14 
Sample et al. (1996); Value for 

chlordane 
Bird Heptachlor Bird NA No Value Available 
Bird Heptachlor epoxide Bird NA No Value Available 

Bird lndeno(1,2,3-cd)pyrene Bobwhite Quaii 19.4 
Not available. Benzo(a)pyrene 

used as a surrogate. 
Bird Methoxychlor Bird NA No Value Available 
Bird Methylene chloride Bird NA No Value Available 
Bird Napthalene Bobwhite Quail 1.94 USEPA (1995) 
Bird Nitrobenzene Bird NA No Value Available 
Bird Petachlorophenol Bird NA No Value Available 

Bird Phenanthrene 
Red-Winged 

Blackbird 2.49 Schafer etal. (1983) 
Bird Phenol Bird NA No Value Available 
Bird Pyrene Bobwhite Quail 19.4 HSDB (1998) 
Bird Styrene Bird NV No Value Available 
Bird Tetrachloroethene Bobwhite Quail 1.4 Sample etal. (1996) 
Bird Tetrachloroethene Bird NA No Value Available 
Bird Toluene Bird NA No Value Available 
Bird Toxaphene Bird NA No Value Available 
Bird Xylene (total) Bird NA No Value Available 

.IridrgahicCQIs JJSjl'jIjsK 

Mammal Aluminum Mouse 34 Ondreicka et al. 1966 
Mammal Antimony Mouse 0.2 Friberg etal. 1979 
Mammal Arsenic Mouse 0.6 Pershagen & Vahter 1979 
Mammal Barium Rat 5.1 Sample et.al (1996) 
Mammal Beryllium Mouse 4.3 WHO 1990 
Mammal Cadmium Mouse 2.5 Wilson etal. 1941 
Mammal Chromium Mouse 1.8 NAS 1974 
Mammal Cobalt Mouse 1.2 Domingo 1994 
Mammal Copper Mink 168 Aulerich et al. 1982 
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Table 3-2 
No Observed Adverse Effects Level (NOAEL) Based Toxicity 

Reference Values (TRVs) Used in the Screening Level Ecological Risk Assessment 
Alcoa North Plant, East St. Louis, IL. 

mm̂  Wc^footmi 
Mammal Cyanide Rat 68.7 Sample et.al (1996) 
Mammal Iron Mouse 260 NAS 1974 
Mammal Lead Mouse 80 Stowe&Goyer1971 
Mammal Manganese Rat 200 NTP 1993 
Mammal Mercury Mink 13 Aulerich etal. 1974 
Mammal Nickel Rat 40 Sample etal. (1996) 
Mammal Selenium Rat 0.03 Rosenfeld and Beath 1954 

Mammal Silver Mouse 65 Walker 1971, Van VIeet 1976 
Mammal Thallium Rat 0.3 Roll &Matthiaschk 1981 
Mammal Vanadium 

Mammal 2,4-Dinitrotoluene Mouse 13.4 
Not available. Mammalian 
TRV used as a surrogate. 

Mammal 2-Methylnaphthalene Mouse 16.3 RTECS (1995) 
Mammal 4-4'-DDD Rat 0.8 DDT used as a surrogate 
Mammal 4-4'-DDE Rat 0.8 DDT used as a surrogate 
Mammal 4-4'-DDT Rat 0.8 Sample et.al (1996) 

Mammal Acenaphthene Mouse 
Not available. Benzo(a)pyrene 

used as a surrogate. 

Mammal Acenaphthylene Mouse 
Not available. Benzo(a)pyrene 

used as a surrogate. 
Mammal Acetone Rat 10 Sample et.al (1996) 
Mammal Aldrin Rat 0.2 Sample et.al (1996) 

Mammal Aldrin Rat 0.2 
Not available. Mammalian 
TRV used as a sun"ogate. 

Mammal Alpha-BHC Mink 0.014 Sample et.al (1996) 
Mammal alpha-Chlordane Mouse 4.6 Sample et.al (1996) 

Mammal Anthracene Mouse 
Not available. Benzo(a)pyrene 

used as a surrogate. 
Mammal Aroclor-1016 Mink 1.37 Sample et.al (1996) 

Mammal Aroclor-1221 Mink 0.685 
Not available. Aroclor 1242 

used as a surrogate. 

Mammal Aroclor-1232 Mink 0.685 
Not available. Aroclor 1242 

used as a surrogate. 
Mammal Aroclor-1242 Mink 0.685 Sample et.al (1996) 

Mammal Aroclor-1248 Rhesus Monkey 0.1 Sample et.al (1996) 

Mammal Aroclor-1254 Old-field Mouse 0.14 Sample et.al (1996) 

Mammal Aroclor-1260 Old-field Mouse 0.14 Sample et.al (1996) 
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Table 3-2 
No Observed Adverse Effects Level (NOAEL) Based Toxicity 

Reference Values (TRVs) Used in the Screening Level Ecological Risk Assessment 
Alcoa North Plant, East St. Louis, IL. 

^;^imM?^Mmm; 

^^Reg^ptp'i-ili ^j^jjiiili^^i 

Mammal Benzo(a)anthracene Mouse 
Not available. Benzo(a)pyrene 

used as a surrogate. 
Mammal Benzo(a)pyrene Mouse Sample et. al (1996) 

Mammal Benzo(b)fluoranthene Mouse 
Not available. Benzo(a)pyrene 

used as a surrogate. 

Mammal Benzo(g,h,l)perylene Mouse 
Not available. Benzo(a)pyrene 

used as a surrogate. 

Mammal Benzo(k)fluoranthene Mouse 
Not available. Benzo(a)pyrene 

used as a surrogate. 
Mammal beta-BHC Rat 1.6 Sample et.al (1996) 
Mammal bis(2-ethylhexyl)phthalate Mouse 18.3 Sample et.al (1996) 
Mammal Butylbenzylphthalate Mouse 159 Lamb et al. (1987) 
Mammal Carbazole Rat 25 RTECS (1997) 
Mammal Carbon Disulfide Mammal NV No Value Available 
Mammal Chloromethane Mammal NV No Value Available 

Mammal Chrysene Mouse 1 
Not available. Benzo(a)pyrene 

used as a surrogate. 
Mammal delta-BHC Rat 0.014 Sample et.al (1996) 

Mammal Dibenz(a,h)anthracene Mouse 
Not available. Benzo(a)pyrene 

used as a surrogate. 
Mammal Dibenzofuran Beagle Dog Duphar (1985) 
Mammal Dieldrin Rat 0.02 Sample etal. (1996) 
Mammal Oiethylphthalate Mouse Lamb etaL (1987) 
Mammal Di-n-butylphthalate Mouse 550 Sample et. al(1996) 

Mammal Di-n-octylphthalate Mouse 550 
Not available. DNBT used as 

a surrogate 

Mammal Endosulfan I Rat 0.15 
Sample et. al (1996); Value for 

endosulfan 

Mammal Endosulfan II Rat 0.15 
Sample et. al (1996); Value for 

endosulfan 

Mammal Endosulfan sulfate Rat 0.15 
Sample et. al (1996); Value for] 

endosulfan 
Mammal Endrin Mouse 0.92 Sample etal. (1996) 

Mammal Endrin aldehyde Mouse 0.92 
Sample et al. (1996); Endrin 

used as a surrogate 

Mammal Endrin ketone Mouse 0.92 
Sample etal. (1996); Endrin 

used as a surrogate 
Mammal Ethylbenzene Mammal NV No Value Available 
Mammal Fluoranthene Mouse 12.5 Sample et. al (1996) 
Mammal Fluorene Mouse 12.5 Sample et. al (1996) 
Mammal gamma-BHC (Lindane) Rat Sample etal. (1996) 
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Table 3-2 
No Observed Adverse Effects Level (NOAEL) Based Toxicity 

Reference Values (TRVs) Used in the Screening Level Ecological Risk Assessment 
Alcoa North Plant, East St. Louis, IL. 

UBi^jtii^ @g.Pe.ceptoiggi i(mg/|^/.daj^i 

Mammal Gamma-Chlordane Mouse 4.6 
Sample et al. (1996); Value for 

chlordane 
Mammal Heptachlor Mink 0.1 Sample etal. (1996) 

Mammal Heptachlor epoxide Mink 0.1 

Sample etal. (1996); 
Heptachlor used as a 

surrogate. 

Mammal lndeno(1,2,3-cd)pyrene Mouse 
Not available. Benzo(a)pyrene 

used as a surrogate. 
Mammal Methoxychlor Rat Sample etal. (1996) 
Mammal Methylene chloride Rat 5.85 Sample etal. (1996) 
Mammal Napthalene Mouse 26.7 USEPA (1990) 
Mammal Nitrobenzene Mouse 6.95 USEPA (1999) 
Mammal Petachlorophenol Rat 0.24 Sample etal. (1996) 
Mammal Phenanthrene Rat Eisler (1987) 
Mammal Phenol Mouse 60 USEPA (1999) 
Mammal Pyrene Mouse 75 USEPA (1989) 
Mammal Styrene Mammal NV No Value Available 
Mammal Toluene Mouse 26 Sample etal. (1996) 
Mammal Toxaphene Rat Sample etal. (1996) 
Mammal Xylene (total) Mouse 2.1 Sample etal. (1996) 
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Table 3-3 
Bioconcentration Factors Used to Estimate Prey Tissue Concentrations 

Alcoa North Plant, East St. Louis, IL 

JBgc^MiiffitMrBEMtQf^SginMI 
j yAM l j ^ ^ i E l l ^ l l l i w i ^ e l r a t ^ l i S r r m i M a l J M I p p A M ^ ^ ^ ^ ^ ^ 

Aluminum 0.0008 0.22 1 
Antimony 1 0.22 0.00000144 
Arsenic 0.047 0.236 0.038 0.21 
Barium 0.22 0.0168 

Beryllium 1 0.22 0.00000144 
Cadmium 0.833 14.3 0.757 
Chromium 1 0.161 0.061 

Cobalt 1 0.1 
Copper 0.2 0.636 0.6 
Cyanide 1 1.12 1 

Lead 0.117 0.225 0.1233 0.5 
Manganese 1 0.061 1 

Mercury 0.663 3.93 0.054 
Nickel 0.0136 0.778 0.3524 

Selenium 0.7 0.22 0.2107 
Silver 0.22 0.00000432 

Thallium 0.22 0.1124 
Vanadium 0.35 1 

Zinc 0.43 0.025 0.898 10.2 

2,4-Dinitrotoluene 0.02 3.08 3.58E-09 NA 
2-butanone (MEK) 10 10 

2-Methylnaphthalene 0.02 10 10 1.2 
4-4'-DDD 0.00264 1.26 0.0000652 NA 
4-4'-DDE 0.00393 1.26 0.0000652 NA 
4-4'-DDT 0.00155 1.26 0.0000652 NA 

Acenaphthene 0.02 0.375 0.0000199 NA 
Acenaphthylene 0.02 0.25 0.0000199 NA 

Acetone 0.02 10 2.17E-11 NA 
Aldrin 0.007 4.178 10 NA 

Alpha-BHC 0.02 2.6 10 NA 
alpha-Chlordane 0.00513 1.6 10 NA 

Anthracene 0.0187 0.4 0.0000199 1.7 
Aroclor-1016 0.01 10.7 0.00000914 NA 
Aroclor-1221 0.01 10.7 0.00000914 NA 
Aroclor-1232 0.01 10.7 0.00000914 NA 
Aroclor-1242 0.01 10.7 0.0000583 NA 
Aroclor-1248 0.01 10.7 0.0000583 NA 
Aroclor-1254 0.01 10.7 0.0000583 NA 
Aroclor-1260 0.01 10.7 0.0000583 NA 

Benzo(a)anthracene 0.0202 0.03 0.0000173 8.8 
Benzo(a)pyrene 0.0264 0.07 0.0000486 11.3 

Benzo(b)fluoranthene 0.0101 0.07 0.0000575 8.84 
Benzo(g,h,l)perylene 0.0119 0.188 0.0000573 14 
Benzo(k)fluoranthene 0.0101 0.08 0.0000573 11.3 

beta-BHC 0.253 1.95 10 NA 
bis(2-ethylhexyl)phthalate 1 0.05 0.0000058 11.7 

Butylbenzylphthalate 10 10 2.18 
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Table 3-3 
Bioconcentration Factors Used to Estimate Prey Tissue Concentrations 

Alcoa North Plant, East St. Louis, IL 

^ ^ ^ ^ ^ ^ M M ^ ^ ^ ^ ^ ^ . 
Carbazole 

Carbon Disulfide 
Chloromethane 

Chrysene 
delta-BHC 

Dibenz(a,h)anthracene 
Dibenzofuran 

Dieldrin 
Diethylphthalate 

Di-n-butylphthalate 
Di-n-octylphthalate 

Endosulfan 1 
Endosulfan II 

Endosulfan sulfate 
Endrin 

Endrin aldehyde 
Endrin ketone 
Ethylbenzene 
Fluoranthene 

Fluorene 
gamma-BHC (Lindane) 

Gamma-Chlordane 
Heptachlor 

Heptachlor epoxide 
lndeno(1,2,3-cd)pyrene 

Methoxychlor 
Methylene chloride 

Napthalene 
Nitrobenzene 

Petachlorophenol 
Phenanthrene 

Phenol 
Pyrene 
Styrene 

Tetrachloroethene 
Toluene 

Toxaphene 
Xylene (total) 

^JEIIB'^^ 
1 

NA 
NA 

0.0187 
0.447 

0.0064 
1 

0.216 
1 
1 
1 

0.535 
0.535 
0.535 
0.242 
0.305 
0.305 

1 
0.0187 
0.0187 

1 
0.011 
0.144 
0.275 
0.0039 
0.26 

1 
0.0187 

1 
1 
1 
1 

0.0187 
1 
1 
1 
1 
1 

IliiB'legte.bxatl^ 
0.05 
NA 
NA 

0.04 
2.24 
0.07 
10 

3.28 
10 
10 
10 

1.99 
1.99 
1.99 
3.11 
2.79 
2.79 
10 

0.463 
0.25 
2.6 
3.9 
1.4 
1.4 

0.08 
20.4 
0.05 

0.263 
2.26 
1034 
0.35 
10 

0.488 
10 
10 
10 
10 

10 

ISMIEMIPMIM 
10 
NA 
NA 

0.0000199 
10 

0.000127 
10 
10 
10 
10 

0.0772 
10 
10 
10 
10 
10 
10 
10 

0.0000199 
0.0000199 

10 
10 

0.00000374 
0.00000374 

0.000298 
10 
10 

0.0000199 
2.46E-09 

0.00000434 
0.00000199 

10 
0.0000199 

10 
10 
10 
10 
10 

SArTpiHltilanM 
1.13 

1 
1 

8.8 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
4.2 
NA 
NA 
NA 
NA 
NA 
12.2 
NA 
1 

NA 
NA 

3.64 
1.77 

1 
2.78 
NA 
NA 
NA 
NA 
NA 

NA - Not applicable. The COI was either not (detected or no TRVs were available. 

References: 

Plants: 

ORNL. 1998. Empirical Mocjels for the Uptake of Inorganic Chemicals from Soil by Plants. 

Bechtel Jacobs Company LLC, Oak Ridge, TN. BJC/OR-133 

USEPA. 1999. Screening Level Ecological Risk Assessment Protcx:ol for Hazardous Waste 

Combustion Facilities. OfficeofSolid Waste and Emergency Response. EPA530-D-99-001A. August 1999. 

Travis, C C , and A.D. Arms. 1988. "Bioconcentradon of Organics in Beef, Milk, and Vegetation. 

"Environmental Science and Technology. 22:271-274. 

A default value of] was used where no data were available. 
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Alcoa North Plant, East St. Louis, IL 

irhltefeMWillSMHiMfTO^ 

Invertebrates: 

Sample, B. E., J. Beauchamp, R. Efiroymson, G. W. II Suter, and T. L. Ashwood. 1998a. Development and 

Validation of Bioaccumulation Models for Earthworms. ES/ER/TM-220. Oak Ridge National Laboratory, Oak Ridge, TN, USA. 

USEPA. 1999. Screening Level Ecological Risk Assessment Protocol for Hazardous Waste 

Combustion Facilities. OfficeofSolid Waste and Emergency Response. EPA530-D-99-001A. August 1999. 

A defualt equal to 1 was used for metals that are not known to bioaccumulate with no available BCFs 

A default equal to 10 was used for organic COIs with no available BCFs 

Small Mammals: 

USEPA. 1999. Screening Level Ecological Risk Assessment Protcwol for Hazardous Waste 

Combustion Facilities. Office of Solid Waste and Emergency Response. EPA530-D-99-001A. August 1999. 

Sample, B. E., J. Beauchamp, R. Efroymson, and G. W. II Suter 1998b. Development and Validation of Bioaccumulation Mcxlels 

for Small Mammals. ES/ER/TM-219. Oak Ridge National Laboratory, Oak Ridge, TN, USA. 

A defualt equal to 1 was used for metals that are not known to bioaccumulate with no available BCFs 

A default equal to 10 was used for organic COIs with no available BCFs 

Amphibians: 

CH2MHill. 2000. Baseline Ecological Risk Assessment for the Couer d'Alene River Basin. 

A defualt equal to 1 was used for COIs with no available BCFs 
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Table 3-4 
Receptor Specific Soil Screening Levels (SSLs) 

Alcoa North Plant, East St Louis, IL 

" ^ ^ i ^ i A f t a l y t e ^ S S ^ .iJVJfirrlcan'Roblii wi!Coimm\iD&smoim ̂ .Retl^TallediHamkl fsWHItetalliDaig; »Mal lara;-^ 

mrWofgsmaxm'sm^^^^^mi^im^^^m^m^m^mm^^^^^Simi&mmsm^m 
Aluminum 
Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 
Chromium 

Cobalt 
Copper 
Cyanide 

Lead 
Manganese 

Mercury 
Nickel 

Selenium 
silver 

Thallium 
Vanadium 

Zinc 

m^orgaimxuammi 
2,4-Dinitrotoluene 
2-butanone (MEK) 

2-Methylnaphthalen6 
4-4'-DDD 
4-4'-DDE 
4-4'-DDT 

Acenaphthene 
Acenaphthylene 

Acetone 
Aldrin 

Alpha-BHC 
alpha-Chlordane 

Anthracene 
" Aroclor-1016 

Arock)r-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Ben2o(g,h,l)per^ne 
Ben2o(k)fluoranthene 

Ijeta-BHC 
bls(2-ethylhexyl)phthalate 

Butylbenzylphthalate 
Carbazole 

Carbon Disulfide 
Chloromethane 

Chrysene 
delta-BHC 

Dibenz(a,h)anthracene 
Dibenzohjran 

Dieldrin 
Diethylphthalate 

Dl-n-butylphthalate 
Di-n-octylphthalatB 

Endosulfan 1 
Endosulfan II 

Endosulfan sulfate 
Endrin 

Endrin aldehyde 
Endnn ketone 
Ethylbenzene 
Ruoranthene 

Ruorene 
gamma-BHC (Undane) 

Gamma-Chlordane 
Heptachlor 

Heptachlor epoxide 

7 90E+03 
NV 

9 84E+01 
1.46E+02 
3 68E+01 
1.51E+00 
9 77E-01 
1.88E+00 
7.71 E+01 

NV 
1.52E+01 
7.34E+02 
5 42E-01 
5 60E+02 
310E-01 
6.76E+00 
1.50E+00 
180E+00 
1 56E+01 

w ^ ^ m ^ m 
9.23E+01 

NV 
NV 

2.42E-02 
2.39E-02 
2.44E-02 
1.34E+02 
1.34E+02 
8.88E+03 
1.54E+00 
2.75E+O0 
1.68E+01 
135E+02 
3 08E+00 
3 08E+00 
3.08E+00 
3 08E+00 
1.35E+00 
1.35E+00 
1.3SE+00 
1.33E'K)2 
1.27E+02 
1.46E+02 
143E+02 
143E+02 
9 36E-01 
8 26E-01 

NV 
NV 
NV 
NV 

135E+02 
6 04E<I1 
1.51 E+02 
4.75E+00 
2 01E^)1 
8 34E-02 
8.26E-02 
8 26E-02 
1 30E+01 
1.30E+01 
1.30E+01 
2.42E-02 
2 04E-02 
2.04E-02 

NV 
1.35E+02 
1.35E+02 
1 50E+00 
1 59E+01 

NV 
NV 

7.94E+02 
2.38E+02 
2 46E+02 
3 30E+03 
5.12E+03 
7 66E+01 
5.29E+02 
2 38E+02 
6.45E+03 
1.60E+03 
1.33E+04 
4.67E+03 
4.18E+03 
2 56E+03 
3.10E+00 
7.74E+04 
5.39E+01 
2.33E-01 
3.11E+03 

^ ^ ^ i m 
1.61 E+04 

NV 
3.B7E+01 
9.49E+02 
9.49E+02 
9.49E+02 
1.19E+03 
1.19E+03 
1.19E+04 
4.75E-01 
3.33E-CI2 
1.09E+01 
1.19E+03 
1.63E+03 
8.15E+02 
8.15E+02 
8.13E+02 
1.19E+02 
1.66E+02 
1.32E+02 
1 19E+03 
1.19E+03 
1.19E+03 
1.19E+03 
1.19E+03 
3.eoE+oo 
2.18E+04 
3.78E+02 
5.94E+01 

NV 
NV 

1 19E+03 
3.33E-02 
1.18E+03 
4.75E+00 
4.75E-02 
7.13E+00 
131E+03 
1.35E+05 
3.56E-01 
3 56E-01 
3 56E-01 
2.19E+(X) 
2 19E+O0 
219E+00 
2.38E+05 
1.49E+04 
1.49E+04 
1.90E+01 
1 09E+01 
1.19E+02 
1 19E+02 

1 24E+03 
1.51E+00 
1.77E+01 
3.85E+01 
3.25E+01 
1 57E+00 
1.43E+01 
5 60E+00 
1.83E+03 
303E+02 
1 99E+03 
1.73E+03 
2 67E+01 
458E+02 
2 98E-01 
491E+02 
2 27E+00 
6 85E-02 
2.31 E+03 

^ ^ S I ^ I S 
4 09E+01 

NV 
1.54E+01 
5.85E+00 
5.84E+00 
5.85E+00 
2.19E+01 
3 07E+01 
947E+O0 
451E-01 
5.01 E-02 
2.86E+01 
2.08E+01 
1.21 E+00 
6.07E<I1 
6 07E.01 
6.07E-O1 
8 86E-02 
1 24E-01 
9.83E-02 
1.06E+02 
6.98E+01 
7.93E+01 
397E+01 
7 32E+01 
6.79E+00 
1.60E+02 
1 37E+02 
218E+02 

NV 
NV 

9 65E+01 
4 89E-02 
8.18E+01 
1.73E+00 
5 39E-02 
2 59E+00 
4 74E+02 
4.74E+02 
5 57E-01 
5.57E-01 
5.57E-01 
2.58E+00 
2.79E+00 
279E+00 
8 63E+04 
2 28E+02 
3.86E+02 
2.09E+01 
1.11 E+01 
6.01 E-01 
5 55E-01 

3.06E+03 
NV 

6.63E+02 
9.68E+03 
3.27E+03 
7.02E+00 
3.90E+01 
5.56E+01 
1.44E+02 

NV 
7.69E+01 
3.10E+03 
1.60E+01 
6.38E+02 
3.84E+00 
6 OOE+02 
411 E+01 
7.62E+00 
3.52E+01 

1.91 E+04 
5.44E+00 
1.77E+02 
1.39E+02 
117E+02 
8.09E+01 
4.gOE+01 
3.27E+01 
1.92E+04 
1.87E+03 
1 37E+04 
5 44E+03 
5.21 E+02 
1.80E+04 
1.14E+00 
1.77E+03 
816E+00 
2.72E-01 
7.14E+03 

1.72E+05 
NV 

2.14E+03 
317E+03 
8.01 E+02 
3.28E+01 
2.13E+01 
4 09E+01 
1.68E+03 

NV 
3.32E+02 
1.60E+04 
1.18E+01 
1.22E+04 
6.74E+00 
1.47E+02 
3 27E+01 
3.92E+01 
3.39E+02 

^^^^mm^msss^s^ms?^s^^^^^.. 
8.93E+02 

NV 
NV 

2.00E-01 
2.00E-01 
2.00E-01 
1.29E+03 
1 29E+03 
8.60E+04 
6 63E-02 
1.33E-01 
7.10E-01 
1.29E+03 
2.73E+01 
2.73E+01 
2.73E+01 
2.73E+01 
1.20E+01 
1.20E+01 
1.20E+01 
1 29E+03 
129E+03 
1.29E+03 
129E+03 
1 27E+03 
1.33E-01 
7.33E+01 

NV 
NV 
NV 
NV 

1.29E+03 
1.33E-01 
1.29E+03 
2.10E+00 
2.55E-02 
3 68E-02 
3.65E-02 
2 88E+00 
3 32E+00 
3 32E+00 
3.32E+00 
3 32E-03 
3.32E-03 
3.32E-03 

NV 
1.29E+03 
1.29E+03 
6.63E-01 
7.10E-01 

NV 
NV 

5.51 E+03 
NV 

6.65E+03 
4 34E+02 
4 24E+02 
443E+02 
4.08E+02 
408E+02 
4.08E+03 
1 OOE+02 
5 71 E+00 
2.38E+03 
416E+02 
6 S2E+02 
326E+02 
326E+02 
3.26E+02 
4 76E+01 
6 67E+01 
5.29E+01 
4.07E+02 
3 74E+02 
4 75E+02 
4.62E+02 
475E+02 
1.51 E+02 
4 98E+02 
4.33E+03 
6 80E+02 

NV 
NV 

4.16E+02 
8.05E-01 
5 07E+02 
5.44E+01 
2.15E+00 
816E+01 
1.50E+04 
1 50E+04 
7.33E+00 
7.33E+00 
7.33E+00 
9 OOE+01 
7.40E+01 
7.40E+01 
2.72E+06 
5.20E+03 
5.20E+O3 
2.18E+02 
2.15E+03 
1.47E+01 
8 79E+00 

2.01E+03 
NV 
NV 

5 26E-01 
5 19E-01 
5 31E-01 
2.91 E+03 
2.91 E+03 
1.93E+05 
3 36E+01 
6.0QE+01 
3.66E+02 
2.94E+03 
6.70E+01 
6 70E+O1 
6.70E+01 
6.70E+01 
2.94E+01 
2.94E+01 
2 94E+01 
2.90E+03 
2.76E+03 
3.17E+03 
312E+03 
3 10E+03 
2.04E+01 
1.80E+01 

NV 
NV 
NV 
NV 

2.94E+03 
1.32E+01 
3.28E+03 
1.03E+02 
4.38E+00 
1.81 E+00 
1.80E+00 
180E+00 
2.83E+02 
2 83E+02 
2.83E+02 
5.26E-01 
444E-01 
4.44E-01 

NV 
2.94E+03 
2 94E+03 
327E+01 
3 47E+02 

NV 
NV 

i^MCrskni^ltNlgHttMefdti l 

^sm^mfim 
9.92E+02 

NV 
1 20E+01 
1.36E+01 
1.15E+01 
7.88E+00 
481 E+00 
3 21E+00 
1 65E+03 
1.84E+02 
1.08E+03 
5 35E+02 
5.01 E+01 
104E+03 
1.10E-01 
1.74E+02 
8 02E-01 
2.67E-02 
6 66E+02 

S ^ ^ & S ^ 
1.43E+04 
1.64E+06 
8.g8E+02 
3.18E+03 
8 05E+02 
1.07E+01 
214E+01 
3.75E+01 
414E+02 

NV 
1 13E+02 
1.47E+04 
5.83E+00 
1.15E+03 
4.82E+00 
1.48E+02 
3.25E+01 
3.51 E+01 
1.81 E+01 

'M^m^^^m^l^ss^\ 
3.31 E+02 

NV 
NV 

2.29E+01 
2.26E+01 
2 32E+01 
2 45E+01 
2 45E+01 
2.45E+02 
5.50E+00 
3.43E-01 
1.29E+02 
2 48E+01 
3 e6E+01 
1.83E+01 
1.83E+01 
1.83E+01 
2 67E+00 
3 74E+00 
2 97E+00 
2.45E+01 
2.33E+01 
2 67E+01 
2 63E+01 
2.67E+01 
1.33E+01 
4 89E+01 

NV 
NV 
NV 
NV 

2 48E+01 
7 53E-02 
2.76E+01 
5 35E+00 
1.86E-01 
8.02E+00 
1 47E+03 
1.47E+03 
6.95E-01 
6.95E-01 
8 95E-01 
7.91 E+00 
6 68E+00 
6 68E+00 
2.e7E+05 
3.10E+02 
3.10E+02 
2.14E+01 
1.22E+02 

NV 
NV 

4.98E+02 
NV 

8.07E+01 
2.01 E-01 
2.01 E01 
2.01 E-01 
2.14E+03 
2.35E+03 
1.78E+04 
2.00E+00 
4.46E+00 
2.57E+01 
1.96E+02 
5 31 E+00 
5.31 E+00 
5.31 E+00 
5.31 E+00 
2.33E+00 
2.33E+00 
2.33E+00 
412E+01 
3 21 E+01 
4 09E+01 
2 60E+01 
3.15E+01 
468E+00 
1.76E+00 
857E+02 
1.89E+02 

NV 
NV 

4.11 E+01 
4.58E+O0 
2.75E+03 
4.56E+01 
8.17E-01 
8.01 E-01 
7.94E-01 
1.50E+00 
1.17E+02 
1.17E+02 
1 17E+02 
1.07E-01 
1.10E-01 
1.10E-01 

NV 
8 38E+01 
2.35E+03 
2.23E+01 
2.18E+01 

NV 
NV 
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Table 3-4 
Receptor Specific Soil Screening Levels (SSLs) 

Alcoa North Plant, East SL Louis, IL 

^^^fiawm'^'sm 
lndeno(1,2,3-cd)pyrene 

Methoxychlor 
Methylene chloride 

Napthalene 
Nltrotienzene 

Petachlorophenol 
Phenanthrene 

Phenol 
Pyrene 
styrene 

Tetrachtoroethene 
1 Toluene 

Toxaphene 
Xylene (total) 

AmericahiRoblh 
1.54E+02 

NV 
NV 

1.35E+01 
NV 
NV 

1.87E+00 
NV 

135E+02 
NV 
NV 
NV 
NV 
NV 

^ C 6 y o t B # S 
1.17E+03 
9 50E+00 
1 39E+01 
3.18E+04 
8 27E+03 
2 86E+02 
8 33E+03 
1.43E+02 
8.92E+04 

NV 
3.33E+00 
6 18E+01 
1.90E+01 
4.99E+00 

^DeTnMoDse:. 
7 69E+01 
1.84E+00 
5.11E+01 
7.90E+02 
201E+01 
221E-03 
4.80E+01 
5.18E+01 
1.31 E+03 

NV 
1.21 E+00 
2.24E+01 
6.90E+00 
1.B1E+00 

tRedsTalled'Hawk! SWhltetalliDe^lP 
1.29E+03 

NV 
NV 

1.29E+02 
NV 
NV 

1.66E+02 
NV 

1 29E+03 
NV 
NV 
NV 
NV 
NV 

5.30E+02 
3.69E+02 
1.59E+02 
1.11E+04 
1.89E+02 
6.53E+00 
1 90E+02 
1.63E+03 
312E+04 

NV 
3 81E+01 
7.07E+02 
218E+02 
5.71 E+01 

mMttaaa^ ms^Mnsiamm^ 
3 36E+03 

NV 
NV 

2 94E+02 
NV 
NV 

4.07E+O1 
NV 

2.94E+03 
NV 
NV 
NV 
NV 
NV 

2.83E+01 
NV 
NV 

6 62E+02 
NV 
NV 

1.87E+01 
NV 

1 86E+03 
NV 

1 01E+01 
1 88E+02 
5.77E+01 
1.52E+01 

vNlgKt^eroiK 
2 98E+01 

NV 
NV 

2.33E+02 
NV 
NV 

2.43E+01 
NV 

124E+02 
NV 
NV 
NV 
NV 
NV 
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Table 3-5 
Maximum Detections of COIs in Surface Soils 

Alcoa North Plant, East St. Louis, IL 

1 ^ ^ ^ ^ ^ ^ ' 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Cyanide, Reactive 
Cyanide, Total 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
Dieldrin 
Endosufan sulfate 
Endosulfan 1 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin Ketone 
gamma-BHC (Lindane) 

^P 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
PCS 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 

Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 

IS 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/kg 
mg/kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

s 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

t-Mudj^P 
46000 
11.1 
34.6 
80.5 
ND 
ND 

256000 
2540 
5.9 
85.2 
0.58 
ND 
ND 

305000 
291 
385 
115 
0.32 
7.3 
226 
ND 
ND 
947 
ND 

1820 
283 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

60400 
19.9 
624 
377 
0.9 
447 

95900 
141 
96 

43300 
1 

ND 
ND 

49300 
5500 
11600 
1260 
0.8 
321 
3830 

14 
108 

3470 
3.4 
73 

51800 
0.046 
0.094 
0.046 
0.046 
0.046 
0.046 
3.5 

0.015 
0.074 
0.15 
0.004 

0.00047 
0.089 
0.0057 
0.0054 
0.068 
0.0079 
0.04 

0.0089 
0.0046 
0.033 
0.011 
0.019 
0.003 

^SM 
73800 

120 
226 
361 
2 

24.8 
255000 

1130 
117 
592 
24.9 
ND 
ND 

115000 
38200 
25100 
1010 
4.3 
212 
3060 
3.2 
28.2 

23500 
1.9 
682 
1430 
0.5 
ND 
ND 
ND 
ND 
0.26 
0.13 
0.014 
0.014 
0.037 
0.016 
0.0066 
0.12 

0.00078 
0.019 
0.0077 

ND 
0.0077 
0.014 
0.0035 
0.0083 
0.0084 
0.016 
0.0046 

^K 
59800 

6.3 
18.3 
64.6 
ND 
2.5 

73000 
1020 
5.4 
5.9 
ND 

0.36 
0.71 

182000 
81.6 
1730 
183 
1.1 
6.2 
127 
3.6 
11.2 

29900 
ND 
795 
40 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0005 
ND 
ND 
ND 
ND 
ND 

0.00056 
ND 
ND 

0.00053 
ND 
ND 
ND 
ND 
ND 
ND 
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Table 3-5 
Maximum Detections of COIs in Surface Soils 

Alcoa North Plant, East St. Louis, IL 

^ ^ ^ ^ ^ ^ 
Gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
2,4-Dinitrotoluene 
2-Methylnapthalene 
4-Methyphenol 
Acenapnthylene 
Acenapthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo{b)fluoranthene 
Benzo(g,h,l)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphtalate 
Butylbenzylphthalate 
Carbazole 
Chlorobenzene 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Di-n-Butylphthalate 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
lndeno(1,2,3-cd)pyrene 
Napthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Acetone 
Ethylbenzene 
Methylene Chloride 
Nitrobenzene 
Styrene 
Tetrachloroethene 
Toluene 
Xylene (total) 

Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Volatile 
Volatile 
Volatile 
Volatile 
Volatile 
Volatile 
Volatile 
Volatile 

H 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mcj/kcj 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mci/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

M 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.023 
ND 

0.022 
ND 
ND 
ND 
ND 
ND 

0.03 
0.0026 
0.0028 
0.09 
0.15 
ND 
0.51 
ND 
0.51 
0.54 
1.4 
5.5 
5.4 
7.5 
4.1 
2.3 
89 

0.72 
0.42 
0.74 

0.015 
5.4 
2 

0.51 
0.022 

2 
18 
8.2 
0.51 
4.5 
0.44 
1.1 
5.1 
ND 
8.2 

0.015 
0.015 
0.054 
ND 

0.015 
0.015 
0.013 
0.014 

^ ^ ^ ^ ^ D ^ ^ 

0.025 
0.0021 
0.016 
0.067 

0.9 
0.14 

1 
0.12 
0.26 
ND 
0.2 
2.7 
3.2 
7.9 
0.93 
8.3 
6.9 
2.8 
ND 
ND 
ND 
3 

ND 
0.41 

0.051 
1.2 
1.5 
4.2 
ND 
1.3 

0.38 
ND 
0.89 
0.092 

3.3 
0.15 
ND 
0.1 

0.061 
ND 
ND 
ND 
ND 

^H 
ND 
ND 

0.00075 
0.021 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.008 
ND 
0.01 
ND 
ND 
ND 
ND 
Nb 
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Table 3-6 
Maximum Detections of COIs in Sediments 

Alcoa North Plant, East St. Louis, IL 

^ ^ m m ^ ^ m 
Aluminum 
Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 

Chromium 
Cobalt 
Copper 
Cyanide 

Iron 
Lead 

Magnesium 
Manganese 

Mercury 
Nickel 

Potassium 
Selenium 

Silver 
Sodium 
Thallium 

Vanadium 
Zinc 

delta-BHC 
Dieldrin 

Gamma-Chlordane 
2-Butanone (MEK) 
2-Methylnapthalene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 

Cartjazole 
Carbon Disulfide 
Chloromethane 

Chrysene 
Fluoranthene 

lndeno(1,2,3-cd)pyrene 
Pentachlorophenol 

Phenanthrene 
Phenol 
Pyrene 

Acetone 
Methylene Uhionde 

m^m 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 

Pesticide 
Pesticide 
Pesticide 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Semi-Vol 
Volatile 
Volatile 

liiil^ 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
rrig/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

twiawemir^ 
5.35E-I-04 
4.80E-H00 
3.45E-I-01 
1.88E-I-02 
8.00E-01 
3.20E-I-00 
1.30E-I-05 
3.80E-I-01 
6.20E+00 
7.44E-I-01 
6.00E-01 
1.11E-H05 
3.68E-I-02 
8.06E-I-03 
1.26E-I-03 
7.00E-01 
2.03E-I-01 
2.43E-I-03 
8.90E-I-00 
7.00E-01 
3.01E-I-04 
9.90E-I-00 
2.02E-I-02 
5.09E-I-02 
7.70E-03 
4.20E-02 
5.70E-03 
8.80E-02 
9.60E-02 
6.50E-02 
2.80E-01 
2.70E-01 
4.50E-01 
2.20E-01 
1.80E-01 
1.70E-I-00 
1.70E-01 
1.20E-01 
8.00E-03 
7.00E-03 
3.60E-01 
4.20E-01 
1.70E-01 
I.IOE-^00 
3.10E-01 
4.90E-02 
5.50E-01 
2.80E-01 
6.20b-0i> 

'mmSSgW&MM^B 
4.00E-I-04 
1.40E-I-00 
8.00E-I-01 
6.48E-I-01 

ND 
3.20E-1-00 
2.23E-I-05 
9.30E•^00 
1.60E-I-00 
1.85E-I-01 
9.40E-H00 
5.13E-1-03 
2.42E-I-03 
6.71E-I-02 
7.73E-I-01 
3.00E-01 
7.60E-1-00 
3.36E-H02 
2.90E-I-00 
5.00E-01 
5.20E-I-03 
1.50E+00 
7.66E-I-01 
2.84E-I-02 

ND 
ND 
ND 
ND 
ND 
ND 

8.70E-02 
ND 

1.40E-01 
ND 
ND 
ND 
ND 
ND 

5.00E-03 
ND 

1.20E-01 
2.40E-01 

ND 
ND 

2.50E-01 
ND 

2.00E-01 
8.80E-02 
6.80b-02 

1 of 1 



Table 3-7 
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Incvganlcli 
Aluminum 60400 7.65E-f-00 7.61E-f01 4.86E-I-01 1.98E-I-01 3.16E-H00 
Antimony 19.9 NA 8.36E-02 1.32E-I-01 NA 3.66E-H00 
Arsenic 624 6.34E+00 2.53E-I-00 3.53E+01 9.41 E-01 3.53E-I-00 
Barium 377 2.59E-I-00 1.14E-01 9.78E-I-00 3.89E-02 2.72E-H00 
Beryllium 0.9 2.44E-02 1.76E-04 2.77E-02 2.76E-04 7.69E-03 
Cadmium 447 2.97E-I-02 5.83E-1-00 2.85E-f02 6.37E-t-01 5.53E-I-00 
Chromium 141 1.44E-H02 2.66E-01 9.88E-I-00 3.61E-I-00 2.88E+00 
Cobalt 96 5.11E-I-01 4.03E-01 1.71E-H01 1.73E-H00 2.94E-I-00 
Copper 43300 5.61E-(-02 6.71E-I-00 2.37E-1-01 3.02E-I-02 2.26E+00 
Cyanide 1 NA 6.24E-04 3.30E-03 NA 5.35E-04 
Lead 5500 3.61E-h02 4.14E-01 2.76E-I-00 7.15E-(-01 4.02E-01 
Manganese 1260 1.72E-I-00 2.70E-01 7.28E-01 4.06E-01 2.32E-01 
Mercury 0.8 1.48E+00 1.91 E-04 2.99E-02 4.99E-02 1.54E-03 
Nickel 321 5.73E-01 1.26E-01 7.01 E-01 5.03E-01 1.79E-02 
Selenium 14 4.52E-H01 4.52E-H00 4.70E+01 3.65E-I-00 1.23E-H01 
Silver 108 1.60E-H01 1.40E-03 2.20E-01 1.80E-01 6.11E-02 
Thallium 3.4 2.26E-I-00 6.30E-02 1.50E-t-00 8.28E-02 4.17E-01 
Vanadium 73 4.05E-t-01 3.13E-I-02 1.07E+03 9.58E-I-00 2.68E-H02 
Zinc 51800 3.32E-I-03 1.66E-I-01 2.24E-H01 1.47E-I-03 7.25E-I-00 

Acenaphthylene 0.51 3.82E-03 4.29E-04 1.66E-02 3.94E-04 1.25E-03 
Acetone 0.015 1.69E-06 1.26E-06 1.58E-03 1.74E-07 3.68E-06 
Aldrin 0.004 2.59E-03 8.42E-03 8.87E-03 6.03E-02 3.99E-05 
alpha-BHC 0.00047 1.71 E-04 1.41 E-02 9.38E-03 3.54E-03 8.23E-05 
alpha-Chlordane 0.089 5.29E-03 8.14E-03 3.34E-03 1.25E-01 3.73E-05 
Anthracene 1.4 1.04E-02 1.18E-03 6.74E-02 1.08E-03 3.37E-03 
Aroclor-1016 0.046 1.49E-02 2.82E-05 3.79E-02 1.68E-03 7.05E-05 
Aroclor-1221 0.094 3.05E-02 1.15E-04 1.55E-01 3.44E-03 2.88E-04 
Aroclor-1232 0.046 1.49E-02 5.64E-05 7.58E-02 1.68E-03 1.41 E-04 
Aroclor-1242 0.046 1.49E-02 5.66E-05 7.58E-02 1.68E-03 1.41 E-04 
Aroclor-1248 0.046 3.40E-02 3.88E-04 5.19E-01 3.84E-03 9.66E-04 
Aroclor-1254 0.046 3.40E-02 2.77E-04 3.71 E-01 3.84E-03 6.90E-04 
Aroclor-1260 3.5 2.59E-1-00 2.66E-02 3.56E-(-01 2.92E-01 6.62E-02 
Benzo(a)anthracene 5.5 4.12E-02 4.62E-03 5.21 E-02 4.25E-03 1.35E-02 
Benzo(a)pyrene 5.4 4.26E-02 4.55E-03 7.73E-02 4.18E-03 1.44E-02 
Benzo(b)fluoranthene 7.5 5.15E-02 6.32E-03 9.46E-02 5.81 E-03 1.58E-02 
Benzo(g,h,l)perylene 4.1 2.86E-02 3.45E-03 1.03E-01 3.17E-03 8.88E-03 
Benzo(k)fluoranthene 2.3 1.61 E-02 1.94E-03 3.14E-02 1.82E-03 4.84E-03 
beta-BHC 0.0057 6.09E-03 1.50E-03 8.39E-04 4.30E-02 3.78E-05 
bis(2-Ethylhexyl)phthalate 89 1.08E-I-02 4.09E-03 5.57E-01 1.21E-I-00 1.79E-01 
Butylbenzylphthalate 0.42 NA 1.11 E-03 3.06E-03 NA 9.71 E-05 
Carbazole 0.74 NA 1.25E-02 3.39E-03 NA 1.09E-03 
Chrysene 5.4 4.00E-02 4.54E-03 5.60E-02 4.18E-03 1.30E-02 
delta-BHC 0.0054 8.94E-03 1.62E-01 1.10E-01 4.07E-02 6.71 E-03 
Dibenz(a,h)anthracene 1.33E-02 1.69E-03 2.44E-02 1.55E-03 3.95E-03 
Dibenzofuran 0.51 1.07E-01 1.07E-01 2.96E-01 2.43E-01 9.37E-03 
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Table 3-7 
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TS,. j - . J ^ . I _ . . ^ - # ^ - " " ' ' " -

Dieldrin 
Diethylphthalate 
Di-n-Butylphthalate 
Di-n-octylphthalate 
Endosulfan 1 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endnn aldehyde 
Endrin Ketone 
Ethylbenzene 
Fluoranthene 
Fluorene 
gamma-BHC (Lindane) 
Gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
lndeno(1,2,3-cd)pyrene 
Methoxychlor 
Methylene Chloride 
Napthalene 
Phenanthrene 
Pyrene 
Styrene 
Tetrachloroethene 
Toluene 
Toxaphene 
Xylene (total) 

'^M 
0.068 
0.022 

2 
18 

0.04 
0.0089 
0.0046 
0.033 
0.011 
0.019 
0.015 
8.2 

0.51 
0.003 
0.03 

0.0026 
0.0028 

4.5 
0.09 
0.054 
0.44 
5.1 
8.2 

0.015 
0.015 
0.013 
0.15 
0.014 

B ^ e m m m m M ^ ^ ^ ^ ^ ^ 

M 
3.38E-01 
2.64E-01 
2.42E-f01 
2.18E-I-02 
3.07E-03 
6.84E-04 
3.53E-04 
1.37E-I-00 
5.39E-01 
9.31 E-01 

NA 
6.07E-02 
3.78E-03 
2.00E-03 
1.88E-03 

NA 
NA 

2.92E-02 
NA 
NA 

3.26E-02 
2.73E-f00 
6.07E-02 

NA 
NA 
NA 
NA 
NA 

^ ^ ^ ^ ^ M 
' l i S ( S i s ^ i ^ l 6 0 l ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 

73800 
120 
226 
361 
2 

24.8 
1130 
117 
592 
24.9 

38200 
1010 
4.3 
212 
3.2 

28.2 
1.9 
682 

9.35E-H00 
NA 

2.30E-1-00 
2.48E-1-00 
5.43E-02 
1.65E-I-01 
1.16E-I-03 
6.23E-I-01 
7.67E-f00 

NA 
2.51E-I-03 
1.38E-(-00 
7.94E-I-00 
3.78E-01 
1.03E-I-01 
4.17E-I-00 
1.26E-1-00 
3.78E-f02 

1.43E-I-00 
3.09E-03 
1.53E-03 
1.34E-04 
1.12E-01 
2.50E-02 
1.29E-02 
1.51 E-02 
5.03E-03 
8.69E-03 
6.31 E-08 
5.52E-04 
3.43E-05 
1.58E-04 
2.74E-03 
2.18E-05 
2.35E-05 
3.84E-03 
9.47E-03 
3.88E-03 
1.39E-05 
6.12E-04 
9.19E-05 
6.31 E-08 
4.51 E-03 
2.10E-04 
7.89E-03 
2.81 E-03 

1.26E-(-00 
8.50E-03 
4.22E-03 
3.79E-02 
7.18E-02 
1.60E-02 
8.26E-03 
1.28E-02 
3.94E-03 
6.80E-03 
1.74E-07 
3.59E-02 
1.32E-03 
1.43E-04 
2.71 E-03 
4.32E-03 
5.04E-03 
5.85E-02 
4.89E-02 
1.06E-03 
5.57E-04 
1.06E-01 
6.28E-03 
1.74E-07 
1.24E-02 
5.80E-04 
2.17E-02 
7.73E-03 

9.30E-I-01 
5.04E-01 
9.18E-01 
1.09E-01 
3.91 E-04 
3.24E-01 
2.14E-I-00 
4.91 E-01 
9.18E-02 
1.55E-02 
2.87E+00 
2.16E-01 
1.03E-03 
8.29E-02 
1.03E-I-00 
3.65E-04 
3.52E-02 
2.92E-1-03 

5.94E-I-01 
7.94E-H01 
1.28E-(-01 
9.36E-I-00 
6.15E-02 
1.58E-I-01 
7.92E-I-01 
2.09E-(-01 
3.24E-01 
8.22E-02 
1.92E+01 
5.84E-01 
1.61 E-01 
4.63E-01 
1.08E+01 
5.74E-02 
8.38E-01 
9.95E-K03 

H 
2.66E-f00 
5.98E-01 
5.48E-I-01 
6.24E-H00 
1.21 E-02 
2.68E-03 
1.39E-03 
9.95E-h00 
3.32E-I-00 
5.73E-(-00 

NA 
6.34E-03 
3.94E-04 
4.52E-03 
4.23E-02 

NA 
NA 

3.50E-03 
NA 
NA 

3.40E-03 
3.07E-02 
6.34E-03 

NA 
NA 
NA 
NA 
NA 

^̂ î ^̂  
^̂^̂ 1̂ 

2.41E-I-01 
NA 

3.41 E-01 
3.73E-02 
6.12E-04 
3.53E+00 
2.89E4-01 
2.11 E+00 
4.12E-H00 

NA 
4.97E-I-02 
3.26E-01 
2.68E-01 
3.32E-01 
8.34E-01 
4.70E-02 
4.63E-02 
8.95E-H01 

B 
3.17E-02 
2.70E-04 
1.34E-04 
1.20E-03 
5.46E-03 
1.21 E-03 
6.28E-04 
3.67E-04 
1.49E-04 
2.57E-04 
5.51 E-09 
1.58E-03 
9.81 E-05 
1.38E-05 
1.39E-05 
1.77E-04 
3.19E-04 
8.49E-03 
2.44E-04 
3.39E-04 
3.96E-05 
2.68E-02 
2.63E-04 
5.51 E-09 
3.94E-04 
1.84E-05 
6.89E-04 
2.45E-04 

^ ^ ^ ^ ^ 
1 ^ ^ ^ ^ ^ 

3.86E-I-00 
2.21E-I-01 
1.28E-fOO 
2.60E-1-00 
1.71 E-02 
3.07E-01 
2.31E-I-01 
3.58E-I-00 
3.08E-02 
1.33E-02 
2.79E-I-00 
1.86E-01 
8.25E-03 
1.18E-02 
2.80E-I-00 
1.59E-02 
2.33E-01 
2.51E-I-03 
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Zinc 

2,4-Dinitrotoluene 

1430 

0.14 

9.17E+01 

1.52E-03 

4.59E-01 

8.71 E-06 

6.19E-01 

3.42E-03 

4.07E-I-01 

1.57E-04 

2.00E-01 

2.54E-05 
Acenaphthylene 0.26 1.95E-03 2.19E-04 8.46E-03 2.01 E-04 6.37E-04 
Acetone 0.15 1.69E-05 1.26E-05 1.58E-02 1.74E-06 3.68E-05 
Aldrin 0.016 1.04E-02 3.37E-02 3.55E-02 2.41 E-01 1.60E-04 
alpha-BHC 0.0066 2.40E-03 1.98E-01 1.32E-01 4.97E-02 1.16E-03 
alpha-Chlordane 0.12 7.13E-03 1.10E-02 4.51 E-03 1.69E-01 5.03E-05 
Anthracene 0.2 1.48E-03 1.68E-04 9.63E-03 1.55E-04 4.81 E-04 
Aroclor-1016 0.5 1.62E-01 3.07E-04 4.12E-01 1.83E-02 7.66E-04 
Aroclor-1254 0.26 1.92E-01 1.56E-03 2.10E-I-00 2.17E-02 3.90E-03 
Aroclor-1260 0.13 9.61 E-02 9.87E-04 1.32E-I-00 1.08E-02 2.46E-03 
Benzo(a)anthracene 2.7 2.02E-02 2.27E-03 2.56E-02 2.09E-03 6.63E-03 
Benzo(a)pyrene 3.2 2.52E-02 2.69E-03 4.58E-02 2.48E-03 8.56E-03 
Benzo(b)fluoranthene 7.9 5.42E-02 6.66E-03 9.96E-02 6.12E-03 1.66E-02 
Benzo(g,h,l)perylene 0.93 6.49E-03 7.83E-04 2.34E-02 7.20E-04 2.01 E-03 
Benzo(k)fluoranthene 8.3 5.82E-02 6.99E-03 1.13E-01 6.56E-03 1.75E-02 
beta-BHC 0.00078 8.33E-04 2.05E-04 1.15E-04 5.88E-03 5.17E-06 
bis(2-Ethylhexyl)phthalate 6.9 8.35E-)-00 3.17E-04 4.32E-02 9.41 E-02 1.39E-02 
Chrysene 2.22E-02 2.52E-03 3.11 E-02 2.32E-03 7.21 E-03 
delta-BHC 0.019 3.14E-02 5.71 E-01 3.89E-01 1.43E-01 2.36E-02 
Dibenzofuran 0.41 8.63E-02 8.63E-02 2.38E-01 1.96E-01 7.53E-03 
Dieldrin 0.0077 3.82E-02 1.62E-01 1.43E-01 3.02E-01 3.58E-03 
Diethylphthalate 0.051 6.12E-01 7.15E-03 1.97E-02 1.39E-I-00 6.25E-04 
Di-n-Butylphthalate 1.2 1.45E-I-01 9.18E-04 2.53E-03 3.29E-H01 8.02E-05 
Di-n-octylphthalate 1.5 1.82E-I-01 1.11 E-05 3.16E-03 5.20E-01 1 .OOE-04 
Endosulfan I 0.0077 5.92E-04 2.16E-02 1.38E-02 2.32E-03 1.05E-03 
Endosulfan II 0.014 1.08E-03 3.93E-02 2.51 E-02 4.22E-03 1.91 E-03 
Endosulfan sulfate 0.0035 2.69E-04 9.82E-03 6.28E-03 1.06E-03 4.78E-04 
Endrin 0.0083 3.43E-01 3.80E-03 3.21 E-03 2.50E-I-00 9.22E-05 
Endrin aldehyde 0.0084 4.12E-01 3.84E-03 3.01 E-03 2.53E+00 1.13E-04 
Endrin Ketone 0.016 7.84E-01 7.32E-03 5.72E-03 4.82E-I-00 2.16E-04 
Fluoranthene 4.2 3.11 E-02 2.83E-04 1.84E-02 3.25E-03 8.08E-04 
gamma-BHC (Lindane) 0.0046 3.06E-03 2.42E-04 2.20E-04 6.93E-03 2.11 E-05 
Gamma-Chlordane 0.025 1.57E-03 2.29E-03 2.25E-03 3.52E-02 1.16E-05 
Heptachlor 0.0021 NA 1.76E-05 3.49E-03 NA 1.43E-04 
Heptachlor epoxide 0.016 NA 1.34E-04 2.88E-02 NA 1.82E-03 
lndeno(1,2,3-cd)pyrene 1.3 8.42E-03 1.11 E-03 1.69E-02 1.01 E-03 2.45E-03 
Methoxychlor 0.067 NA 7.05E-03 3.64E-02 NA 1.82E-04 
Methylene Chloride 0.1 NA 7.19E-03 1.96E-03 NA 6.28E-04 
Napthalene 0.38 2.81 E-02 1.20E-05 4.81 E-04 2.94E-03 3.42E-05 
Nitrobenzene 0.061 NA 7.37E-06 3.04E-03 NA 3.23E-04 
Phenanthrene 0.89 4.76E-01 1.07E-04 1.86E-02 5.36E-03 4.67E-03 
Phenol 0.092 NA 6.45E-04 1.78E-03 NA 5.64E-05 
Pyrene 3.3 2.44E-02 3.70E-05 2.53E-03 2.55E-03 1.06E-04 
Toxaphene 4.73E-02 1.30E-01 4.13E-03 
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Aluminum 46000 5.83E+00 5.80E-I-01 3.70E-I-01 1.50E+01 2.41 E-i-00 
Antimony 11.1 NA 4.66E-02 7.34E-I-00 NA 2.04E-I-00 
Arsenic 34.6 3.52E-01 1.40E-01 1.96E-I-00 5.22E-02 1.96E-01 
Barium 80.5 5.52E-01 2.44E-02 2.09E-I-00 8.32E-03 5.80E-01 
Chromium 2540 2.60E+03 4.80E+00 1.78E-f 02 6.51 E+01 5.19E+01 
Cobalt 5.9 3.14E+00 2.48E-02 1.05E+00 1.06E-01 1.81 E-01 
Copper 85.2 1.10E+00 1.32E-02 4.66E-02 5.93E-01 4.44E-03 
Cyanide 0.58 NA 3.62E-04 1.91 E-03 NA 3.10E-04 
Lead 291 1.91 E+01 2.19E-02 1.46E-01 3.78E+00 2.13E-02 
Manganese 115 1.57E-01 2.46E-02 6.65E-02 3.71 E-02 2.11 E-02 
Mercury 0.32 5.91 E-01 7.65E-05 1.20E-02 2.00E-02 6.14E-04 
Nickel 7.3 1.30E-02 2.85E-03 1.59E-02 1.14E-02 4.06E-04 
Vanadium 1820 1.01 E+03 7.80E+03 2.66E+04 2.39E+02 6.69E+03 
Zinc 

Aluminum 

283 1.81 E+01 9.09E-02 1.23E-01 8.05E+00 3.96E-02 

59800 7.57E+00 7.53E+01 4.82E+01 1.96E+01 3.13E+00 
Antimony 6.3 NA 2.65E-02 4.17E+00 NA 1.16E+00 
Arsenic 18.3 1.86E-01 7.43E-02 1.03E+00 2.76E-02 1.04E-01 
Barium 64.6 4.43E-01 1.96E-02 1.68E+00 6.67E-03 4.66E-01 
Cadmium 2.5 1.66E+00 3.26E-02 1.59E+00 3.56E-01 3.09E-02 
Chromium 1020 1.04E+03 1.93E+00 7.15E+01 2.61 E+01 2.08E+01 
Cobalt 5.4 2.87E+00 2.27E-02 9.64E-01 9.72E-02 1.65E-01 
Copper 5.9 7.65E-02 9.15E-04 3.23E-03 4.11 E-02 3.07E-04 
Lead 81.6 5.36E+00 6.14E-03 4.09E-02 1.06E+00 5.96E-03 
Manganese 183 2.49E-01 3.92E-02 1.06E-01 5.90E-02 3.36E-02 
Mercury 1.1 2.03E+00 2.63E-04 4.12E-02 6.86E-02 2.11 E-03 
Nickel 6.2 1.11 E-02 2.42E-03 1.35E-02 9.72E-03 3.45E-04 
Selenium 3.6 1.16E+01 1.16E+00 1.21 E+01 9.39E-01 3.15E+00 
Silver 11.2 1.66E+00 1.45E-04 2.28E-02 1.87E-02 6.33E-03 
Vanadium 795 4.41 E+02 3.41 E+03 1.16E+04 1.04E+02 2.92E+03 
Zinc 40 2.57E+00 1.29E-02 1.73E-02 1.14E+00 5.60E-03 

Acetone 0.008 9.00E-07 6.72E-07 8.45E-04 9.30E-08 1.96E-06 
delta-BHC 0.00056 9.27E-04 1.68E-02 1.15E-02 4.22E-03 6.96E-04 
Endosulfan I 0.00053 4.07E-05 1.49E-03 9.52E-04 1.60E-04 7.23E-05 
Heptachlor epoxide 0.00075 NA 6.30E-06 1.35E-03 NA 8.53E-05 
Methoxychlor 
Methylene Chloride 

0.021 NA 
"TOT 

2.21 E-03 1.14E-02 
1.96E-04 

NA 
"NTT 

5.70E-05 
0.01 7.19E-04 6.28E-05 
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Table 3-8 
Screening Hazard Quotients in Sediment 

Alcoa North Plant, East St. Louis, IL 

miA 
m 

^^'Maifardi^r ' Muskra t 
Pip 

North' -Wet'Arc3.*^-<ft;". "•<Ji:f^.'igS#' ^-|g>?"va?giS^ gStg^S^?^"fe^'^Kgg-g 
/nô gan/cCO/ŝ -r'>'-̂ ^̂ l̂JgggŜ jSĝ 3̂ !̂â >;̂ ^̂ ^̂ ^ 
Aluminum 53500 3.11 E-01 5.39E+01 3.75E+00 
Antimony 4.8 NA 8.98E+00 NA 
Arsenic 34.5 1.61 E-02 2.87E+00 3.84E-02 
Barium 188 5.93E-02 1.38E+01 5.91 E-02 
Beryllium 0.8 9.99E-04 6.96E-02 9.94E-04 
Cadmium 3.2 9.76E-02 4.06E-01 2.99E-01 
Chromium 38 1.79E+00 7.90E+00 1.78E+00 
Cobalt 6.2 1.52E-01 1.93E+00 1.65E-01 
Copper 74.4 4.43E-02 4.52E-02 1.80E-01 
Cyanide 0.6 NA 3.27E-03 NA 
Lead 368 1.11 E+00 3.39E-01 3.25E+00 
Manganese 1260 7.89E-02 2.36E+00 8.56E-02 
Mercury 0.7 5.94E-02 1.40E-02 1.20E-01 
Nickel 20.3 1.67E-03 1.96E-02 1.76E-02 
Selenium 8.9 1.32E+00 8.07E+01 1.85E+00 
Silver 0.7 4.76E-03 4.03E-03 4.73E-03 
Thallium 9.9 3.03E-01 1.23E+01 3.05E-01 
Vanadium 202 5.15E+00 7.55E+03 5.75E+00 
Zinc 

2-Butanone (MEK) 

509 

0.088 

1.50E+00 

NA 

7.64E-01 

1.69E-06 

2.81 E+01 

NA 
Acetone 0.28 1.45E-06 1.14E-03 1.58E-05 
Anthracene 0.065 2.21 E-05 2.62E-03 3.32E-04 
Benzo(a)anthracene 0.28 9.65E-05 1.14E-02 6.80E-03 
Benzo(a)pyrene 0.27 9.78E-05 1.16E-02 8.40E-03 
Benzo(b)fluoranthene 0.45 1.42E-04 1.68E-02 1.10E-02 
Benzo(g,h,i)perylene 0.22 7.06E-05 8.37E-03 8.47E-03 
Benzo(k)fluoranthene 0.18 5.80E-05 6.74E-03 5.72E-03 
bis(2-
EthylhexyQphthalate 1.7 9.45E-02 3.47E-02 9.65E-01 
Butylbenzylphthalate 0.17 NA 4.00E-04 NA 
Carbazole 0.12 NA 1.80E-03 NA 
Carbon Disulfide 0.008 NA 2.72E-09 NA 
Chrysene 0.36 1.22E-04 1.45E-02 8.75E-03 
delta-BHC 0.0077 5.85E-04 1.02E-01 1.68E-03 
Dieldrin 0.042 9.58E-03 2.26E-01 5.14E-02 
Fluoranthene 0.42 1.43E-04 1.36E-03 5.01 E-03 
Gamma-Chlordane 0.0057 1.64E-05 4.68E-05 2.62E-04 
lndeno(1,2,3-
cd)pyrene 0.17 5.06E-05 6.01 E-03 5.71 E-03 
Methylene Chloride 0.062 NA 3.96E-03 NA 
Phenanthrene 0.31 7.61 E-03 1.66E-02 1.27E-02 
Phenol 0.049 NA 3.05E-04 NA 
Pyrene 0.55 1.87E-04 2.96E-04 4.44E-03 
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Table 3-8 
Screening Hazard Quotients in Sediment 

Alcoa North Plant, East St. Louis, IL 

Aluminum 

,<DetecHoiVj-
t^':(mgiTcg)h-

^ m 

40000 

S J J a S ^ ; 

Mallara 5, 

2.33E-01 4.03E+01 2.80E+00 
Antimony 1.4 NA 2.62E+00 NA 
Arsenic 80 3.74E-02 6.66E+00 8.91 E-02 
Barium 64.8 2.04E-02 4.75E+00 2.04E-02 
Cadmium 3.2 9.76E-02 4.06E-01 2.99E-01 
Chromium 9.3 4.38E-01 1.93E+00 4.35E-01 
Cobalt 1.6 3.91 E-02 4.99E-01 4.27E-02 
Copper 18.5 1.10E-02 1.12E-02 4.46E-02 
Cyanide 9.4 NA 5.12E-02 NA 
Lead 2420 7.30E+00 2.23E+00 2.14E+01 
Manganese 77.3 4.84E-03 1.45E-01 5.25E-03 
Mercury 0.3 2.55E-02 5.99E-03 5.14E-02 
Nickel 7.6 6.23E-04 7.34E-03 6.60E-03 
Selenium 2.9 4.30E-01 2.63E+01 6.02E-01 
Silver 0.5 3.40E-03 2.88E-03 3.38E-03 
Thallium 1.5 4.59E-02 1.87E+00 4.62E-02 
Vanadium 76.6 1.95E+00 2.86E+03 2.18E+00 
Zinc 284 8.37E-01 4.26E-01 1.57E+01 

Acetone 0.088 4.55E-07 3.59E-04 4.95E-06 
Benzo(a)anthracene 0.087 3.00E-05 3.56E-03 2.11 E-03 
Benzo(b)fluoranthene 0.14 4.42E-05 5.24E-03 3.42E-03 
Carbon Disulfide 0.005 NA 1.70E-09 NA 
Chrysene 0.12 4.08E-05 4.84E-03 2.92E-03 
Fluoranthene 0.24 8.16E-05 7.75E-04 2.86E-03 
Methylene Chloride 0.068 NA 4.35E-03 NA 
Phenanthrene 0.25 6.14E-03 

6.80E-05 
1.34E-02 
1.08E-04 

1.03E-02 
1.61 E-03 Pyrene 0.2 
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Tat 
Summary of Endpolntt. .^r Wildlife Receptors 

Alcoa Nortli Plant, East St. Louis, IL. 

Management Goal: 

Prevent or eliminate tlie potential for adverse effects on local communities of ecological receptors due to exposure to elevated 
concentrations of COPECs in on-site abiotic and biotic media. 

Assessment Endpoint 

1 Omnivorous Birds 

2 Raptors 

Risk Hypotheses or Question Measures 

Exposure Assessment 

1. COPEC exposures do not exceed TRVs (estimate by COPEC concentrations in soils, vegetation, invertebrates; 
habitat type and location on site) TRVs for small omnivorous birds; 

Intake calculations 

2. COPEC in exposure media do not exceed reference levels COPEC concentrations In soils, vegetation, and 
Invertebrates from reference areas 

3. What soil concentrations are associated with exposures Con-elation between COPEC concentrations in soils and 
that exceed TRVs? either (a) concentrations in forage or prey or (b) 

bioconcentration factors 

Effects Assessment 

4. What portion of the Site with COPECs in soils exceed risk- Spatial distribution of elevated metal concentrations In 
based criterion? soils. 

ExDosure Assessment 

1. COPEC exposure do not exceed TRVs (estimate by COPEC concentrations in soils and small mammals 
habitat type and location on site) TRVs for raptors; 

Intake calculations 

2. COPEC In exposure media do not exceed reference levels COPEC concentrations in soils, prey 

3. What soil concentrations are associated with exposures Correlation between COPEC concentrations In soils and 
that exceed TRVs? either (a) concentrations in forage or prey or (b) 

bioconcentration factors 

Effects Assessment 
4. What portion of the Site with COPECs In soils and Spatial distribution of elevated COPEC concentrations In 

vegetation exceed risk-based criterion? soils and prey 
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Ta. I 
Summary of Endpoini«> .or Wildlife Receptors 

Alcoa North Plant, East St. Louis, IL. 

Management Goal: 

Prevent or eliminate tlie potential for adverse effects on local communities of ecological receptors due to exposure to elevated 
concentrations of COPECs in on-site abiotic and biotic media. 

Assessment Endpoint 

3 Omnivorous Small Mammals 

4 Ruminant Wildlife 

Risk Hypotheses or Question Measures 

Exposure Assessment 

1. COPEC exposure do not exceed TRVs (estimate by COPEC concentrations in soils, vegetation and 
habitat type and location on site) invertebrates; 

TRVs for small omnivorous mammals; 
Intake calculations 

2. COPEC in exposure media do not exceed reference levels COPEC concentrations In soils, vegetation and 
Invertebrates In the reference area 

3. What soil concentrations are associated with exposures Con-elation between COPEC concentrations In soils and 
that exceed TRVs? either (a) concentrations in forage or prey or (b) 

bioaccumulation factors 

Effects Assessment ~ 
4 What portion of the Site with COPECs In soils exceed risk- Spatial distribution of elevated COPEC concentrations in 

based criterion? soils, vegetation, and Invertebrates 

ExDOSure Assessment 

1. COPEC exposures do not exceed TRVs (estimated by COPEC concentrations In soils and vegetation; 
habitat type and location on site) TRVs for ruminants; 

Intake calculations 

2. COPEC in exposure media do not exceed reference levels COPEC concentrations in soils and vegetation from 
reference area 

3. What soil concentrations are associated with exposures Con-elatlon beKveen COPEC concentrations In soils and 
that exceed TRVs? either (a) concentrations in forage (b) bioaccumulation 

factors for uptake soil-forage 

Effects Assessment, 
4 What portion of Site with COPECs in soils and vegetation Spatial distribution of elevated metal concentrations In 

exceed risk-based criterion? soils and vegetation 
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Ta 1 
Summary of Endpoin^ . j r Wildlife Receptors 

Alcoa North Plant, East St. Louis, IL. 

Management Goal: 

Prevent or eliminate the potential for adverse effects on local communities of ecological receptors due to exposure to elevated 
concentrations of COPECs in on-site abiotic and biotic media. 

Assessment Endpoint 

5 Mammalian Predators 

5 Semi-Aquatic Mammalian Herbivore 

Risk Hypotheses or Question Measures 

Expo;ur9 Assessment 

1. COPEC exposures do not exceed TRVs (estimated by COPEC concentrations in soils and small mammals; 
habitat type and location on site) TRVs for mammals; 

Intake calculations 

2. COPECs In exposure media do not exceed reference COPEC concentrations in soils and small mammals from 
levels reference area 

3. What soil concentrations are associated with exposures Correlation between COPEC concentrations In soils and 
that exceed TRVs? either (a) concentrations in prey (b) bioaccumulation 

factors for uptake soil-forage 

Effects Assessment 
4 What portion of the Site with COPECs in soils and prey Spatial distribution of elevated COPEC concentrations in 

exceed risk-based criterion? soils and prey 

Exposure Assessment 

1. COPEC exposures do not exceed TRVs (estimated by COPEC concentrations In sediments and aquatic plants; 
habitat type and location on site) TRVs for mammals; 

Intake calculations 

2. COPECs in exposure media do not exceed reference COPEC concentrations in sediments and aquatic plants 
levels from reference area 

3. What soil concentrations are associated with exposures Correlation between COPEC concentrations in sediments 
that exceed TRVs? and either (a) concentrations in prey (b) bioaccumulation 

factors for uptake soil-forage 

Effects Assessment 
4 What portion of the Site with COPECs In sediments and Spatial distribution of elevated COPEC concentrations In 

prey exceed risk-based criterion? sediments and prey 
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Ta, 1 
Summary of Endpoints lOr Wildlife Receptors 

Alcoa North Plant, East St. Louis, IL. 

Management Goal: 

Prevent or eliminate the potential for adverse effects on local communities of ecological receptors due to exposure to elevated 
concentrations of COPECs in on-site abiotic and biotic media. 

Assessment Endpoint 

5 Seml-Aquatic Avian Herbivore 

5 Seml-aquatic Avian Predators 

Risk Hypotheses or Question Measures 

Exposure Assesspient 

1. COPEC exposures do not exceed TRVs (estimated by COPEC concentrations in sediments and aquatic plants; 
habitat type and location on site) TRVs for birds; 

Intake calculations 

2. COPECs in exposure media do not exceed reference COPEC concentrations in sediments and aquatic plants 
levels from reference area 

3. What soil concentrations are associated with exposures Correlation beKveen COPEC concentrations In sediments 
that exceed TRVs? and either (a) concentrations in prey (b) bioaccumulation 

factors for uptake soil-forage 

Effects Assessment 
4 What portion of the Site with COPECs in sediments and Spatial distribution of elevated COPEC concentrations in 

prey exceed risk-based criterion? sediments and prey 

Exposure Assessrpent 

1. COPEC exposures do not exceed TRVs (estimated by COPEC concentrations in sediments, small mammals and 
habitat type and location on site) amphibians; 

TRVs for birds; 
Intake calculations 

2. COPECs in exposure media do not exceed reference COPEC concentrations In sediments, small mammals, and 
levels amphibians from reference area 

3. What soil concentrations are associated with exposures Correlation between COPEC concentrations in sedimentd 
that exceed TRVs? and either (a) concentrations in prey (b) bioaccumulation 

factors for uptake soil-forage 

Effects Assessment 
4 What portion of the Site with COPECs In sediments and Spatial distribution of elevated COPEC concentrations in 

prey exceed risk-based criterion? sediments and prey 
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1.0 PRO.IECT BACKGROUND AND SITE CHARACTERIZATION 
(PORTIONS OF CFR 29 PART 1910 120 (c) AND CCR TrTLE 8 SECTION 5192(<:)) 

Site Name: East St. Louis 
Site Location/Address: 3600 Missouri Avenue East St. Louis, Illinois 62207 

Client Contact(s): Ron Weddell 

Alcoa Alumina & Chemicals, LLC 
Point Comfort Operations 
State Highway 35 
Point Comfort Operations 
Point Comfort, Texas 77978 

Phone: 361-987-6445 
Fax: 361-987-6804 

Owner/Operator Contact(s): City of East St. Louis 

Mike Wagner 
Attorney for City of East SL Louis 
Hinshaw Law Firm 
PO Box 509 
521 W. Main Street 
Belleville, IL 62222 

City Manager 
City of East S t Louis 
301 River Park Drive 
East SL Louis, IL 62222 

Phone: 618-277-2400 
Fax: 618-277-1144 

Regulatory Agency/Contact(s): United States Environmental Protection Agency (US EPA) 

Dion Novak 
US EPA, Region 5 
Superfund Division, Mail Code SR-6J 
77 W. Jackson Boulevard 
Chicago, IL 60604 

Phone: 312-886-4737 
Fax: 

Regulatory Agency/Contact(s):Illinois Environmental Protection Agency (Illinois EPA) 

Rick Lanham 
Illinois EPA 
PO Box 19276 
Spruigfield,IL 62794 

Tom Miller 
Illinois EPA 
209 Mall Street 
CollinsviUe, IL 62234 

Phone: 
Fax: 
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1.1 GENERAL PROJECT OBJECTIVE 

1 he project objective is the collection of field data in preparation of a Remedial Investigation and Feasibility Study 
(RI/FS) at the North Alcoa Site in East SL Louis, Illinois. The Site to be evaluated in the RI is deflned in the 
Administrative Order of Consent as: the property located north of Missouri Avenue, which is approximately bounded 
by 29"* Street 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 RI shall evaluate the nature and extent of contamination at and from the Site and also assess the risk from these 
contaminations on human health and the environmenL 

1.2 SITE SAFETY PLAN SCOPE/APPLICABILITY 

This Site Safety Plan applies to MFG employees undertaking the tasks described herein. Non-MFG employees are 
responsible for adherence to their employer's own health and safety program(s) for work undertaken at the site. MFG 
may share the contents of this plan and the results of environmental monitoring or observation with other parties at the 
site for informational purposes. MFG may also comment on the conformance of subcontractor practices with project 
requirements, including contract documents. Information provided by MFG to non-MFG employees at the site shall not 
constitute control over the means, methods and safety practices used by those parties to complete their work. 

SITE DESCRIPTION 

The site primarily consists of three Bauxite residue disposal areas (RDA) of approximately 40 acres each. The 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). 

In addition to the three named bauxite residue disposal areas, bauxite residue may have been disposed of over a broader 
area of the North Alcoa Site. The three RDA sites are surrounded by gypsum berms and are elevated in comparison to 
the surrounding landscape. Over time the three RDAs have developed wetland/marsh areas. RDA-1 contains more 
upland vegetation and unvegetated areas than RDAs-2 and 3. To the north of the RDAs lies a rectangular area that 
contains seasonal marsh areas and upland vegetation. A triangular wetland is located to the northeast of RDA-3, and is 
contained by gypsum berms on the northern and southwestern sides and a road and railroad on the northeasL The 
sampling zone to the southwest of the RDAs contains upland vegetated and unvegetated areas with seasonal wetlands 
interspersed. 

A Site Map is included in Attachment A. 
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1.4 COMMENTS/ADDITIONAL SITE DESCRIPTION AND BACKGROUND 

.coa's former East St. Louis Works (ESLW) was constructed primarily for the purpose of refining bauxite ore into 
alumina. In addition, the former East SL Louis Works also engaged in the production of fluoride, as well as bauxite and 
fluoride-based chemicals, including cryolite, aluminum fluorides, and sodium acid fluoride. The former E S L W began 
operations in or about 1903 and ceased bauxite refining in or about 1957. The material remaining after a luminum is 
extracted during bauxite refining is known as "red mud" or bauxite residue. The red mud was placed initially a l the edge 
of the former Pittsburgh Lake, and in three impoundments (with gypsum berms). 

The site is located in a broad alluvial valley that was a former plain of the Mississippi River known as the American 
Bottoms. Much of the soils on-site consist of fill material containing clay, sand, gravel cinders, limestone fragments, cloth 
remains and organic material; and two types of materials a t the surface as a result of the former Alcoa process, bauxite 
residue and gypsum. There is also a small area of spent potlining (SPL) a t the surface. In general, the bauxite residue was 
deposited into the three mud lakes (RDAs), which was stabilized and contained by the gypsum berms. The SPL was 
deposited in a small area of the Site. 

WARNING: THIS SITE MAY CONTAIN CHEMICALS THAT ARE K N O W N T O CAUSE MEDICAL P R O B L E M S . 
CONCENTRATIONS FOR CHEMICALS THAT WILL P R O T E C T 100 PERCENT O F THE POPULATION HAVE 
NOT BEEN ESTABLISHED. THEREFORE, IT IS ENCUMBENT UPON EVERY PERSON W O R K I N G AT T H E SITE 
T O MINIMIZE THEIR EXPOSURE T O THESE CHEMICALS. 
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2.0 PROJECT ORGANIZATION 
(PORTIONS OF CFR 29 PART 1910 120 (b)(2) AND CCR TITLE 8 SECTION 5192(b)(2)) 

PERSONNEL 

Project Manager: 

Site Safety Officer: 

Office H&S 
Coordinator: 

Corp H&S Director: 

Field Project 
Staff: 

MFG 
Subcontractors: 

Others: 

NAME 

Bryan McCulley 

Jim Fergusen 

Amy Longfield 

Tory Fravel 

Sean Covington 

Peter McAlenney 

To Be Deternuned 

Jon Bruner 

Ronald Schonegg 

AFFILIATION 

MFG 

MFG-Pittsburgh 

MFG- Port Lavaca 

MFG-Fort Collins 

MFG-Austin 

MFG-Boulder 

Terracon, Inc. 

3Di Technologies, 
Inc. 

PHONE (Work) 

303-517-1143 

412-321-2278 

361-552-8839 

970-223-9600 

512-338-1667 

303-447-1823 

314-692-8811 

317-244-1800 

PHONE (Other) 

361-652-8986 

970-266-9409 
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3.0 PROJECT WORK PLAN/TASK HAZARD ANALYSIS 

(CFR 29 PART 1910 l20(b)(4){u)(A), CCR TITLE 8 SECTION 5I92(4)(8)(1)) 

.1 PROJECT OBJECTIVES 

Is this project being performed at the request, or due to involvement of, a regulatory agency? H Yes 
D No 

List all involved agencies: 
United States Environmental Protection Agency, Illinois Environmental Protection 
Agency 

Briefly state the objectives ofthe project: 

The objectives of the project are to: 

• Evaluate the nature and extent of contamination at and from the site 

• Assess the risk to human health and the environment from the contamination at and from the Site 

• Develop remedial alternatives. 

3.2 WORK TASKS 

TASK - TITLE TASK DESCRIPTION 

WeU 
installation 
id sampling; 

Soil and 
groundwater 

sampling 

Install monitoring well; collection of soil samples during well construction; purging and collection of 
groundwater sample from monitoring well using bailer. 

Shallow soil 
sampling Soil sampling using a spade, post hole digger, or hand auger to recover sample at different intervals. 

Subsurface soil 
sampling Soil sampling using a hollow stem auger to recover sample at different intervals. 

Surface water 
sampling 

Sample surface water utilizing a grab sampler or a peristaltic pump, possibly using a small boat to 
reach sampling locations. 

Sediment 
sampling Sediment sampling utilizing a core sampler, possibly using a small boat to reach sampling locations. 

Waste 
Handling 

Placement of solid waste (e.g., soil, liners, PPE equipment) and Uquid wastes (e.g., development water, 
purged groundwater, and decontamination rinse water) into properly labeled and stored DOT-
approved polyethylene 55-gallon drums. 
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3.3 SITE SPECIFIC CHEMICAL HAZARDS (Chemicals known or suspected to be on-site) 

GENERAL PROPERTIES 

CONSTITUENT 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Cyanide 

Fluoride 

Lead 

HAZARD CLASS 

Corrosive 

Poison 

Combustible, 
Carcinogen 

Carcinogen, 
Flammable 

Combustible 

Combustible 

Poison 

Uknown 

Toxic 

PHYSICAL STATE 

Adsorbed m soil; . 
dissolved in 

groundwater; vapor 
off-gassing from soils 

and groundwater 

Adsorbed in soil; 
dissolved in 

groundwater; vapor 
off-gassuag from soils 

and groundwater 
Adsorbed in soil; 

dissolved in 
groundwater; vapor 
off-gassing from soils 

and groundwater 
Adsorbed in soil; 

dissolved in 
groundwater; vapor 
off-gassing from soils 

and groundwater 
Adsorbed in soil; 

dissolved in 
groundwater; vapor 
off-gassing from soils 

and groundwater 
Adsorbed in soil; 

dissolved in 
groundwater; vapor 
off-gassing from soils 

and groundwater 
Adsorbed in soil; 

dissolved in 
groundwater; vapor 
off-gassing from soils 

and groundwater 
Adsorbed in soil; 

dissolved in 
groundwater; vapor 
off-gassing from soils 

and groundwater 
Adsorbed in soil; 

dissolved in 
groundwater; vapor 
off-gR.s,sing from soils 

and groundwater 

POTENTIAL 
EXPOSURE 

ROUTES 

Inhalation, 
Absorption through 
skin, and Ingestion 

Inhalation, 
Absorption through 
skin, and Ingestion 

Inhalation, 
Absorption through 
skin, and Ingestion 

Inhalation, 
Absorption through 
skin, and Ingestion 

Inhalation, 
Absorption through 
skin, and Ingestion 

Inhalation, 
Absorption through 
skm, and Ingestion 

Inhalation, 
Absorption through 
skin, and Ingestion 

Inhalation, 
Absorption through 
skin, and Ingestion 

Inhalation, 
Absorption through 
skin, and Ingestion 

TASKS INVOLVING 
POTENTIAL 
EXPOSURE. 

AU tasks 

AU tasks 

AU tasks 

AU tasks 

AU tasks 

All tasks 

AU tasks 

AU tasks 

AU tasks 
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CONSTITUENT 

Vanadium 

Zinc 

Benz (a) anthracene 

Benzo (a) pyrene 

Benzo (b) 
fluoranthene 

Dibenz (a, h) 
anthracene 

Indeno (1,2,3-cd) 
pyrene 

HAZARD CLASS 

Explosive 

Combustible, 
Flammable 

Combustible 

Carcinogen 

Combustible 

Carcinogen 

Not available 

PHYSICAL STATE 

Adsorbed in soil; 
dissolved in 

groundwater; vapor 
off-gassing from soils 

and groundwater 
Adsorbed in soU; 

dissolved in 
groundwater; vapor 
off-gassing from soils 

and groundwater 
Adsorbed in soU; 

dissolved in 
groundwater; vapor 
off-gassing from soils 

and groundwater 
Adsorbed in soU; 

dissolved in 
groundwater; vapor 
off-gassing from soils 

and groundwater 
Adsorbed in soU; 

dissolved in 
groundwater; vapor 
off-gassing from soils 

and groundwater 
Adsorbed in soU; 

dissolved in 
groundwater; vapor 
off-gassing from soils 

and groundwater 
Adsorbed in soU; 

dissolved in 
groundwater; vapor 
off-gassing from soils 

and groundwater 

POTENTIAL 
EXPOSURE 

ROUTES 

Inhalation, 
Absorption' through 
skin, and Ingestion 

Inhalation, 
Absorption through 
skin, and Ingestion 

Inhalation, 
Absorption through 
skin, and Ingestion 

Inhalation, 
Absorption through 
skin, and Ingestion 

Inhalation, 
Absorption through 
skin, and Ingestion 

Inhalation, 
Absorption through 
skin, and Ingestion 

Inhalation, 
Absorption through 
skin, and Ingestion 

TASKS INVOLVING 
POTENTIAL 
EXPOSURE 

AU tasks 

AU tasks 

AU tasks 

AU tasks 

AU tasks 

AU tasks 

AU tasks 

EXPOSURE LIMITS 

CONSTITUENT 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

1 Cyanide 

PELOLVorREL* 

10mg/m3 

0.5mg/m3 

0.010 mg/ni3 

0.005 mg/m3 

0.5 mg/nii3 

0.2mg/m3 

5 mg/m3 

STEL 

Not available 

Not avaUable 

CeUing: 0.002 mg/m3 

Not available 

Not available 

Not available 

Not available 

EDLH 

Not avaUable 

50mg/m3 

Not avaUable 

9mg/m3 

Not available 

Not available 

Not available 

LEL 

Not avaUable 

Not available 

Not avaUable 

Not available 

Not available 

Not available 

Not available 
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i CONSTITUENT 

Fluoride 

Lead 

Vanadium 

Zinc 

Benz (a) anthracene 

Benzo(a)pyrene 

Benzo (b) 
fluoranthene 
Dibenz (a,h) 
anthracene 

Indeno (1,2,3-cd) 
pyrene 

PEL/TLVorREL* 

Not available 

0.100 mg/ni3 

1 mg/m3 

1 mg/m3 

Short Term: 3 
mg/m3 

0.2 nig/m3 

Not avaUable 

Not available 

Not avaUable 

Not avaUable 

STEL 

Not avaUable 

Not available 

Not avaUable 

Not available 

Not available 

Not avaUable 

Not avaUable 

Not available 

Not avaUable 

IDLH 

Not available 

100 mg/m3 

25mg/m3 

500mg/m3 

Not available 

Not available 

Not available 

Not avaUable 

Not available 

LEL 

Not available 

Not available 

Not available 

1.3% 

Not avaUable 

^ Not available 

Not available 

Not avaUable 

Not avaUable 

Notes: 

* TLV or REL listed when they are lower than the PEL. PEL = Permissible Exposure Limit (OSHA); TLV = Threshold Limit 
Value (ACGIH); REL = Recommended Exposure Limit (NIOSH); STEL = Short Term Exposure Limit (OSHA); IDLH = 
Immediately Dangerous to Life and Health; LEL = Lower Explosive Limit, ppm = parts per million; mg/m^ = milligrams per 
cubic meter. 

WARNING PROPERTIES/EXPOSURE SYMPTOMS 

CONSTITUENT 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Cyanide 

Fluoride 

Lead 

Vanadium 
1 

WARNING PROPERTIES 

Silvery white maUeable ductile odorless metal 

SUvery, white, lustrous, hard, and brittle solid 

Metal, sUver-gray or tan-white, brittle, 
odorless solid 

Metal: SUver-white, blue tinged, lustrous, 
odorless soUd 

Steel gray lustrous metal 

Red powder, turns green on exposure to moist 
air 

Bitter almond odor, Hliite deliquescent 
granular solid 

Unknown 

A heavy, ductile, soft gray solid 

Yellow orange powder or dark gray, odorless 
flakes, disperse in air 

EXPOSURE SYMPTOMS 

Eyes, nose, throat, skin irritation; dizziness; 
nausea; headache; liver damage 

Eyes, nose, throat, skin irritation; dizziness; 
nausea; headache; liver damage 

Eyes, nose, throat, skin irritation; dizziness; 
nausea; headache; liver damage (care) 

Eyes, nose, throat, skin irritation; dizziness; 
nausea; headache; liver damage (care) 

Eyes, nose, throat, skin irritation; dizziness; 
nausea; headache; liver damage 

Eyes, nose, throat, skin irritation; dizziness; 
nausea; headache; liver damage 

Eyes, nose, throat, skin irritation; dizziness; 
nausea; headache; loss of consciousness 

Eyes, nose, throat, skin irritation; dizziness; 
nausea; headache; liver damage 

Eyes, nose, throat, skin irritation; dizziness; 
nausea; headache; liver damage 

Eyes, nose, throat, skin irritation; dizziness; 
nausea; headache; liver damage 
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CONSTITUENT 

Zinc 

Benz (a) anthracene 

Benzo (a) pyrene 

Benzo(b) 
fluoranthene 

Dibenz (a,h) 
anthracene 

Indeno (1,2,3-cd) 
pyrene 

WARNING PROPERTIES 

Not available 

Colorless to yeUow brown fluorescent flakes or 
powder 

Slightly brown solid with a faint aromatic 
odor 

Colorless to yellow crystals 

Solid 

Not avaUable 

EXPOSURE SYMFIOMS 

Eyes, nose, throat, skin irritation; dizziness; 
nausea; headache; liver damage 

Eyes, nose, throat, skin irritation; dizziness; 
nausea; headache; liver damage 

Eyes, nose, throat, skin irritation; dizziness; 
nausea; headache; liver damage (care) 

Eyes, nose, throat, skin irritation; dizziness; 
nausea; headache; liver damage 

Eyes, nose, throat, skin irritation; dizziness; 
nausea; headache; Uver damage (care) 

Eyes, nose, throat, skin irritation; dizziness; 
nausea; headache; Uver damage 

CONCENTRATIONS DETECTED OR SUSPECTED TO BE PRESENT 

CONSTITUENT 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Cyanide 

Fluoride 

Lead 

Titanium 

Vanadium 

Zinc 

Benz (a) anthracene 

Benzo (a) pyrene 

Benzo (b) 
fluoranthene 
Dibenz (a,h) 
anthracene 

1 Indeno (1,2,3-cd) 
pyrene 

SOIL 
(mg/kg) 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

GROUNDWATER 
(ug/L) 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

AIR 
(ppmv) 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

FREE PRODUCT? 
(yes/no) 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 
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1 CHEMICALS USED TO PERFORM ON-SITE TASKS 

TASK 

Decontamination/ 
cleaning of sampling 

equipment 

Preservative in 
sample containers 

Calibration of PID 
for air monitoring 

CHEMICAL 

Liqui-Nox 

Alconox 

Hydrochloric Acid 

Nitric Acid 

Isobutylene, 100 
ppmv standard 

HAZARD CLASS 

Irritant 

Irritant 

Toxic, Corrosive 

Compressed gas 

PHYSICAL STATE 

Liquid 

Powder 

Liquid 

Compressed gas 

PEUTLV/REL 

Not Established 

Not Established 

HCL: 7mg/m^ 

HNO3: 2mg/m' 

Not Established 

Notes: 
Abbreviations: PEL = Permissible Exposure Limit (OSHA); TLV = Threshold Limit Value (ACGIH); REL = Recommended 
Exposure Limit (NIOSH); mg/m' = milligrams per cubic meter 

Material Safety Data Sheets for chemicals used to perform on-site tasks are available in a notebook in the field vehicle. 
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3.5 NON-CHEMICAL HAZARDS 

TASK/HAZARD NON-CHEMICAL HAZARDS (List all that apply from list below, expand as needed) 

Working in 
Protective Gear 

Possible heat exposure, heat stress, dehydration, or sunstroke. Symptoms include heat rash, 
heat cramps, heat exhaustion, dizziness, nausea, faintness, and elevated body temperature. 
Personnel exhibiting symptoms of heat stress must stop work immediately and go and sit in the 
shade and rest for at least 15 minutes, and drink cool fluids or water. 

Sunburn Over-exposure to the sun can be prevented. Personnel will bring sunscreen with an SPF of 
least 30 with them to the field and apply it several times a day. 

Inclement Weather 

Cold exposure and hypothermia can result during wet or cold weather conditions. Symptoms 
of hypothermia include numb body parts (fingers, toes, ears, nose), uncontroUable shaking, 
slurred speech, impaired judgment and poor coordination. Personnel with any cold exposure 
symptoms must stop work immediately and get warmed. 

Drowning 

Field sampling activities along surface waters pose a potential drowning hazard. This hazard is 
addressed in US Coast Guard Regulation 29 CFR 1926.106: "Employees working over or near 
water, where the danger of drowning exists, shaU be provided with U.S. Coast Guard-approved 
Ufe jackets or buoyant work vests." Workers working over or in water greater than 3 feet deep 
wiU be required to don a life vesL Workers working near water (i.e., along the shore) wiU not 
be required to wear life vests; however, life yests will be avaUable within 50 feet of the work 
activity. A rescue line must also be available. 

Stream Work 

Sampling activities will take place in or adjacent to streams and rivers. Hazards include slips, 
trips and falls resulting from underestimating the power of currents, stepping on sUppery or 
potentially unstable rocks or logs, or sUpping on steep banks and drop offis. Drowning could 
result from unconsciousness after a fall, being swept away by currents, becoming trapped 
under obstacles in deep, rapidly moving water, being pulled under if waders fill with water, or 
an inabiUty to swim. Workers working over or in water greater than 3 feet deep wiU be 
required to don a life vesL Workers working near water (i.e., along the shore) wiU not be 
required to wear life vests; however, life vests will be available within 50 feet of the work 
activity. A rescue line must also be avaUable. 

Poisonous Plants 

Poisonous plants, such as poison ivy, may be present on site. Reactions to poisonous plant 
exposure vary depending on the individual and the severity of the exposure, and can range 
from minor skin irritation to severe allergic reactions (oozing rashes and swelUng) that require 
medical attention. Skin protection such as Ivy Block is avaUable in the field kIL 

Biting/Stinging 
Insects 

Wasps, bees, spiders, centipedes and other insects may be found on site. Wear insect repeUenL 
Bites and stings from insects may be painful but generally are not dangerous, unless the 

individual bitten/stung is severely allergic. Some spiders such as the Black Widow and Brown 
Recluse can inflict a serious bite that should be evaluated by a medical professional. 

Ticks 

Ticks are small (2nun to 7mm), blood-eating parasites related to spiders that may reside in 
brushy or grassy areas. When an animal or person passes, the tick wUI jump onto the passing 
host and crawl around looking for a place to attach itself and begin feeding. Tick bites can 
result in transmission of Lyme Disease, Rocky Mountain Spotted Tick Fever and other diseases, 
and may become infected. Lyme Disease can be a debUitating, long-term Ulness. All tick bites 
must be evaluated by a medical professional. 

SmaU Anunals 
Never approach animals, including dogs and cats. Many serious diseases can be transmitted 
from animals such as rabies, Hantivirus and Cat Scratch Fever. AU anunal bites must be 
evaluated by a medical professional. 

Snakes 
Snake bites can occur when snakes are inadvertently disturbed when stepping on or near them, 
or placing hands in crevices. Never handle a snake. Assume all snakes are poisonous. AU 
snake bites must be immediately evaluated by a medical professional. 

Working Hours 

Normal working hours in the field are from 7am to 5pm. Personnel needing to work outside 
these normal working hours must first get permission from the Project Manager. Tasks 
involving extended work hours (i.e., after 5 pm) require the buddy system - at least 2 people 
must be present for nighttime work. Personnel may not work alone after dark. 

Overhead Lines 
Locations of overhead lines are not kliown at this time. Before any drilling work takes place 
the position of overhead lines will be noted and work will be conducted to avoid the lines. 
Table 1 provides the requirements for equipment operation near powerlines. 
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Underground 
Utilities 

Locations of underground utility lines are not available at this time. Before any drilling work 
will take place the underground utility locator company will be notified to determine the 
locations of any underground pipelines. 

Partial list of examples 

Electrical 
Overhead Lines 
Underground 

UtiUties 
Trenches 

Excavations 

of non-chemical hazards: 

Drill Rig 
B ackhoe/Exca vator 

Welding 
Lifting 

Hot Surfaces/Bums 

List all construction/heavy equipment Drill 

Low Light 
Noise 

Traffic 
Heat Stress 

Cold Exposure 

rig. 

Stick/Puncture/Pinch 
Slip/Trip/Fall 
High Crune 

Insects 
Poisonous Plants 

Dangerous Animals 
Snakes 

Drowning 
Dust 

Inclement Weather 

3.6 WORKPLACE SAFETY SURVEYS 

The Field Supervisor wUI survey the Site for potential work hazards at the beginning of the projecL Additional site 
safety surveys or safety audits wiU be performed (1) in the event of an accident, iiyury, or Ulness related to the site; (2) 
whenever a new substance, process or equipment is introduced that was not contemplated in this Site Safety Plan; (3) 
whenever a safety deficiency is noted; (4) when a new hazard is recognized and needs to be evaluated; or (5) periodicaUy 
as needed. 

Page 13 MFG, Inc. 



4.0 PERSONNEL TRAINING 
(CFR 29 PART 19 ID 120(b)(4)(u)(B), CCR TITLE 8 SECTION S192(b)(4KB)(2)) 

All MFG personnel engaged in work involving potential exposure to hazardous chemicals at the Site have completed training in 
accordance with OSHA Standard 29 CFR 1910.120 (e). Records for personnel training are kept in accordance with 29 CFR 
1910.120 and copies are available from the Office Health and Safety Coordinator. At a minimum, all personnel shall have 
completed a 40 Hour OSHA HAZWOPER training course and have had 24 hours of supervised field training. The Field 
Supervisor shall have completed an additional 8 Hour OSHA Supervisor training course. The Site Safety Officer shall hold a 
current certificate for first aid/CPR training. 

4.1 TAILGATE SAFETY MEETINGS 

Tailgate safety meetings (TSMs) will be conducted to discuss Site activities and task-specific hazards. Forms documenting the 
TSMs are included in Attachment C. TSMs will be conducted according to the following schedule: 

• Every day before work begins which involves more than one person. 
• Every time a new individual enters the Work Area that did not attend the morning TSM. 

4.2 SITE SAFETY PLAN 

The following personnel are required to review this Site Safety Plan and acknowledge by signature that they have read it and agree 
to abide by its requirements. Safety Compliance Agreement Forms are included in Attachment C. (Check all that apply.) 

X MFG personnel 
X MFG subcontractors 
X All other personnel engaged in the project at the Site 
X All personnel entering the Work Area 

4.3 ADDITIONAL TRAINING REOUIREMENTS 

1. Any personnel that will engage in activities requiring the use of respiratory protection must have an annual respirator fit 
test and be using the respirator brand and size indicated on the certificate. 

2. All MFG personnel will be familiar with the written MFG Standard Operation Procedures (SOPs) relating to the work. 

3. All MFG personnel and contractors must check in with site personnel for a briefing on the site-specific health and safety 
requirements prior to commencing with work. 
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5.0 ENGINEERING CONTROLS. WORK PRACTICES AND PERSONAL PROTECTIVE EOUIPMENT 
(CFR 29 PART 1910 I20(b)(4)(u)(C), CCR TITLE 8 SECTION SI92(b)(4)(B)(3)) 

5.1 ENGINEERING CONTROLS 

Describe engineering controls that may be used to control worker exposure and/or migration of contaminants: 

Investigation derived waste from RDAs 1,2 or 3 wUl be disposed of at the location where it was derived. Wastes 
derived in other locations wiU be disposed of using DOT-approved polyethylene 55-galIon drums for temporary storage 
of soil and purge water from sampling activities and decontamination water. Cover all drums when not in use. Place 
waste materials into containers as quickly as practicable. 

partial list of commonly used engineering controls: 

Fans 
Foam 
Sedimentation 
Basin 

Blowers 
Berms 
Hay Bails 

Water Truck 
Liners 
Wind Screen 

Sprinklers 
Covers 
Pressurized Cabs 

Hoses 
Sediment Fence 
Remote 
Equipment 

Dry Ice 
Inert Gas 
Plastic Sheets 

5.2 SAFE WORK PRACTICES 

The following work practices will be instituted in order to limit worker exposure to contaminants and other hazards. 

authorized persons will not be allowed in the work areas. Non-essential personnel will maintain an appropriate distance from 
. rig, boring holes, monitoring well and potentially contaminated media. No eating, drinking, chewing gum or using tobacco 

products will be permitted in the work areas. All personnel shall wash their hands and face prior to eating or leaving the Site. 

GENERAL SAFE WORK PRACTICES 

1. Employees must be physically fit and properly trained prior to performing any field activities. 

2. Employees must inspect the job site for safety hazards prior to beginning any field activities. The Field 
Supervisor will inform all employees ofthe potential hazards of the job during the initial tailgate meeting. 

3. All field personnel shall: 

A. Read the Site Health & Safety Plan prior to beginning any field work; 
B. Dress appropriately for weather conditions; 
C. Wear safety glasses at all times while in work areas; 
D. Wear protective clothing as required by the Site Health & Safety Plan; and 
E. Immediately report any accident or injury to the Field Supervisor. This includes minor or slight injuries 

and near-miss events. 

4. Employees are required to keep their work environment clean and orderly. 

5. Do not eat, drink, smoke, chew gum or use tobacco products in the active work areas. 

6. Changes in work practices or work rules that involve deviations from the Site Health and Safety Plan, or that 
introduce new hazards, will be implemented only after approval by: (1) the Project Manager; (2) the Site HSO; 
and the Office Health and Safety Coordinator (OHSC). 

7. Follow all emergency procedures explicitly. 
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I 

8. Be aware of site conditions, and especially any changes in conditions. If an unsafe condition is encountered, 
rectify and/o- report it immediately. 

9. If other people are present or working nearby, always check in with the area supervisor or other appropriate 
personnel to coordinate your activities and request their cooperation. 

10. Employees shall wash their hands and face prior to eating, smoking or leaving the Site. Water for hand washing 
will be made available in the field. Employees will scrub soil fi-om their boots using a stiff brush prior to leaving 
the Site. 

11. Employees shall follow all client-designated safety procedures. 

USE OF PROTECTIVE EQUIPMENT 

1. Inspect, clean and maintain the protective equipment issued to you on a daily basis when in use. Report any 
defects in the equipment immediately to the Site HSO. 

2. Anticipate local weather conditions. Wear appropriate clothing and bring extra clothing^rain gear. 

3. Beards or long sideburns will not be allowed on sites where respiratory protection may be required, since they 
interfere with respiratory protection. Trimmed sideburns and mustaches are acceptable, provided they do not 
interfere with respiratory protection. Report to work clean-shaven when there is a potential need for the use of 
respiratory protection. 

4. Use only the equipment for which you are trained and qualified. 

^ 1INGING/BITING INSECTS, POISONOUS PLANTS AND ANIMALS 

1. Determine if any field personnel are known to be allergic to bee stings or other insect bites/stings. If such 
persons are identified, an appropriate adrenaline injection kit should be carried into the field and other personnel 
should be made aware of its location and how to use it. Avoid wearing perfume or after shave lotion. 

2. Learn to recognize common poisonous plants ("leaves of three, leave them be") and avoid areas where they grow. 

3. If possible, avoid traversing areas of brush or tall grass where ticks might occur. The use of commercially 
available tick repellent is recommended when working in such areas. 

4. Avoid putting your hands where you can not see them. Wear leather work gloves to avoid being stung or bitten 
by small insects/animals. 

GROUNDWATER SAMPLING 

1. Wear the appropriate protective gear for the operation. 

2. Be careful when opening wells, pipes, or valves that may have become pressurized. Vent off the pressure if 
possible, or provide shielding to avoid splashing of materials. Keep face away from well heads. Be careful when 
opening well covers. Watch for spiders, wasps and other insects. 

3. Exercise caution when opening or handling sampling containers containing acid (hydrochloric, nitric, sulfiiric) 
preservatives. Do not allow sampling containers containing acid to sit in the sun. Warmed acids may fume when 
the containers are opened causing irritation to the eyes, nose and throat. 
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SOIL SAMPLING 

1. Wear the appropriate protective gear for the operation. 

2. Make sure others on site (especially equipment operators) know where you are and that you maintain line-of-
sight contact. 

4. During geoprobe drilling operations, stand upwind of the active area of soil movement as far away as is practical. 
During collection of soil samples, minimize contact with soil with your clothing and body. 

DRILLING OPERATIONS 

1. All the safety provisions of normal site operations will be followed. 

2. Use all of the following means to locate underground utilities prior to any drilling: (1) Underground Service 
Alert (USA); (2) site maps and drawings (when available); (3) private utility locators (unless utility location 
services are provided by others); (4) site markings and conditions; (5) hand-probing or excavating to a depth of at 
least 4 feet; and (6) site persormel familiar with the history of site usage (when available). Be especially wary of 
electrical, natural gas, and product lines. NEVER rely solely on site drawings or site personnel to determine 
the exact location of buried utUities. 

3. Observe safe distances fi'om overhead utilities of at least 10 feet. In accordance with OSHA requirements, 
greater distances are required for overhead lines carrying greater than 50,000 volts. Greater distance should also 
be maintained if there is a risk that stray or broken (snapped) cables could come into contact with electrical lines. 

4. At sites where non-project personnel may be present, properly demarcate the area to be excavated with 
barricades, fencing, and/or flagging. When appropriate, post warning and "No Smoking" signs conspicuously, 
and enforce them. 

5. Fire extinguishers (at least one, 10-lb. ABC) must be on site and readily accessible at all times. 

6. All drilling locations should be verified and marked by an authorized person. 

7. When drilling at active facilities, contact the area supervisor in advance to advise him/her of the activities. 

8. Locate emergency shut-off valves and switches, and (if present) confu^m that the drilling crew knows where they 
are and how to use them. 

9. When drilling near tanks, determine tank location, depth and product levels, and continue monitoring product 
levels during drilling activities. The minimum distance to drill between or adjacent to tanks is 18 inches. Eight-
inch augers should be the maximum size for initial drilling. Hand excavation should be done to the tank-top 
depth (but in no case less than 4 feet). 

10. Drill rig must be properly grounded at all times. 

11. Drilling in or near streets should be performed according to city or state provisions. 

12. Drilling should stop if any ofthe following conditions are encountered: (1) levels of contamination that are 
significantly higher than those contemplated in the Site Health and Safety Plan; (2) unknown substances that are 
not contemplated in the Site Health and Safety Plan; (3) explosive atmospheres (exceeding 10% of the lower 
explosive limit); or (4) utility lines. In such instances, all operations will stop until the situation is evaluated with 
the Site HSO, and the Project HSO or Office Health and Safety Coordinator (OHSC) have been notified. All 
drilling and sampling equipment should be left in the ground, equipment should be turned off, and cuttings and 
samples should be containerized, if necessary. 
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13. Cuttings should be containerized and covered whenever feasible, and especially at the end of each workday. 
Drums should be labeled and placed in a secured area. 

14. Drilling materials, equipment and supplies should be stored in a secure area. 

15. The field vehicle should be parked, and the logging table/station should be set up, beside (not behind) the drill 
rig. A safe distance of at least 15 feet should be maintained. 

16. Hard hats, safety glasses, steel-toe boots and hearing protection should be worn near the drill rig. Do not 
approach the drill rig during changing of equipment (e.g., augers, samplers, bits/tools, or drill rods), or during use 
of the hoist(s). Stand clear and let the drillers do their job. When approaching the drill rig, make sure you make 
line-of-sight contact with the driller. Watch for overhead equipment. 

17. NEVER put your hands near moving equipment (e.g. cables, pulleys, hammers, or augers). 

18. If airborne contaminants are emanating from the borehole or cuttings, keep your face as far as possible from the 
hole and soil cuttings, and maintain an upwind position whenever feasible. 

19. Steam-cleaning or pressure-washing of equipment should be performed wearing the appropriate protective 
equipment, which should always include eye and face protection. Never attempt to clean any body parts with 
pressure washers or steam cleaners. 

WORK AT ISOLATED OR REMOTE SFTES 

1. Workers at isolated sites must use the "buddy system" and may not work alone. Try and maintain line of sight 
with other field persormel, or at a minimum, stay in fi-equent communication/contact. Work will only be 
conducted during daylight hours. 

2. A check in/check out system will be established by the MFG office conducting the work. A designated contact 
person will be identified and informed of all planned field activities. Prior to departure, field personnel will 
inform the contact person of the following: 

• Name(s) of persons in the field crew; 
• Date and time of departure; 
• Estimated time of return; and 
• Location and nature of work to be conducted. 

The field crew will notify the designated contact person at the actual time of return by either telephone contact or 
voice mail message. 

3. Field persormel will familiarize themselves with the work area by reviewing the site map and other available 
information prior to beginning field work. Maps, compasses and other navigational equipment will be carried by 
field personnel to the field as appropriate. 

4. Work may require walking through densely vegetated terrain to access remote work areas. Roads, trails and 
landmarks for navigation may not be available and persons unfamiliar with the Site could get lost. Do not allow 
yourself to become unaware of your location and route back to the field vehicle. When traveling to remote 
locations on foot, be sure to pack along ample food, water, a first aid kit and other emergency supplies. Always 
use the buddy system for remote work. 

5. Standard communication equipment should include the following: walkie-talkies, cell phones, whistles, and 
flashlights. 

6. Be aware of local hunting seasons and practices. If the area you are working in may have active hunting activity, 
wear an orange safety vest at all times. 
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7. Off-road vehicle travel is not permitted except as approved on a case-by-case basis by the Project Manager. 

WORK IN STREAMS OR RIVERS 

1. Walk slowly and try to anticipate your footing and subsurface conditions. 

2. Personnel working in streams will wear footwear with cork or felt soles. 

3. Life jackets will be worn by personnel working in water that is more than knee deep, or if working in a rapidly moving 
stream. All personnel will don a life jacket when in a boat. The need for life jackets under other circumstances will be 
evaluated by the Project Manager and Site Safety Officer. 

4. If using waders, waist belts shall be worn to slow the inflow of water in the event of submergence. If submerged, avoid 
panic and extricate yourself from the waders as quickly as possible. Note that in still water, you will remain buoyant 
even with waders on. 

5. If wading through streams of significant depth, never wade directiy upstream but angle across the stream. If you fall 
backwards while facing directly upstream you may not be able to get up again due to the current. 

6. Use of a walking stick/wading rod will often provide additional stability for in-stream work and should be considered. 

7. Each field crew performing work in streams or lakes shall carry a 50-foot rescue line to be used in the event that rescue 
becomes necessary. 

8. Work in or near streams should be avoided during inclement weather, if possible. If such work must be conducted 
during inclement weather, the Project Manager must be contacted and specific additional safety measures must be 
established in advance. 

9. If working downstream of a power plant or dam, all work shall be coordinated with the plant/dam operator and a 
lookout shall be posted at the plant's/dam's control center to ensure that there are no releases while personnel are in the 
stream. 

5.3 PERSONAL PROTECTIVE EOUIPMENT 

PPE LEVEL SELECTION 

Work will be performed using what level PPE: 

Level A Level B Level C 
Modified 
Level D Level D 

PPE may be upgraded to: 

Level A Level B Level C X 
Modified 
Level D Level D 

Current respirator fit testing documentation is required for Level C PPE attire. 
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PPE UTILIZATION CHART 

PPE 

Hard Hat (ANSI Z 89.1) 

Steel-toe boots (ANSI Z 41.1) 

Safety Glasses/Goggles (ANSI Z 87.1) 

Hearing Protection 

Chemical Resistant Gloves (Nitrile) 

Cotton or I.̂ eather Work Gloves 

Rain gear; cold weather gear 

Bright-colored Orange Traffic Safety Vest 

Half-Face Respirator 

Full Face Respirator 

Other: Construction attire 

UTILIZATION REQUIREMENTS 

At all times 

At all times 

At all times 

At aU times near operating machinery (use arms length rule); when noise 
level exceeds 85 dB 

At all times when handling potentially impacted media; during decon 

When usmg hand tools (i.e., when opening wells and using samplers); 
when handling or moving drums 

As necessary 

Optional 

Level C upgrade when organic vapors concentrations are ^ ppmv 
sustained 

Optional 

100% cotton clothing; blue jeans; shirts with minimum 4" sleeves; long 
hair must be restrained; no dangling jewelry 

^ist types of respirator cartridges that will be available on-site: Organic vapor 

Specify how often respirator cartridges will be changed: DAILY when used 
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6.0 MEDICAL SURVEILLANCE 
(CFR 29 PART 1910 l20(b)(4KuKD), CCR TITLE 8 SECTION 5 l92(h)(4KBK4)) 

All MFG personnel engaged in work involving potential exposure to hazardous substances are enrolled in a medical surveillance 
program to comply with the requirements of 29 CFR 1910.120 (f). Records for respective medical surveillance programs are 
kept in compliance with 29 CFR 1910.120. Medical and respirator clearance records are available fi-om the Office Health and 
Safety Coordinator. 

Describe any additional, site-specific, medical monitoring below. 

None. 
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7.0 EXPOSURE MONITORING 
(CFR 29 PART 1910 120(b)(4)(u)(E), CCR TTTLE 8 SECTION 5192(b)(4)(B)(5)) 

7.1 MONITORING INSTRUMENTS (Check all that aonlv) 

HNu - PID FID 
LEL/Oxygen 
(CGI) X PMIO Hydrogen Sulfide 

Sorbent Tubes (List): 

X Other (List): pH meter 

Calibration procedures will be performed in accordance with the manufacturer's written instructions 

Additional conunents: Exposure monitoring wUI be conducted during the first day to obtain representative exposure data 
for the work. Exposures are expected to be well below PELs and action levels described in this HASP. pH, 
temperature, redox potential measurements will be taken during the sampUng of the welL 

CaUbrate PID at least daily to 100 ppmv isobutylene. Calibration must be documented in the field log. Set R.F.=1.0 
(isobutylene). Monitor in the breathing zone and downwind of work area. 

7.2 CONTAMINANTS AND ACTION LEVELS 

CONSTITUENT 

Total Hydrocarbon Vapors 
as Isobutylene 

ACTION LEVEL 

5 ppmv sustained for 5 
minutes; or > 20 ppmv 

instantaneously 

MEDIUM 

Air 
(breathing zone) 

REQUIRED ACTION 

Stop working and allow 
vapors to dissipate. If 

necessary, don respirators. 
Consult Project Manager 
before resuming work. 
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8.0 SITE CONTROLS 
(CFR 29 PART 1910 120(b)(4)(uXF). CCR TITLE 8 SECTION 3192(b)(4)(B)(6)) 

Is the Site securely fenced? Yes. 

What types of people routinely have access to the site (List): 
MFG personnel and contractors have access to the Site. 

The Work Area will be marked with (check any that apply): 

Traffic cones Barricades Caution tape Signs Fence 

Other: 

Briefly describe the location ofthe work area: 

Hazard areas will be barricaded off with caution tape to maintain a safe distance during work activities. Work areas 
are within approximately 10 feet of any driUing activity or well being installed/sampled. 

Briefly describe the location of the contamination reduction zone: 

The CRZ wUI be estabUshed by the Field Supervisor/Site HSO upon beginning work. CRZ area will be discussed during 
the tailgate safety meeting and documented on the Daily Field Record. 

Briefly describe the location ofthe support zone: 

he support zone will be established by the Field Supervisor/Site HSO upon beginning work. The zone will be discussed 
during the tailgate safety meeting and documented on the Daily Field Record. The MFG field vehicle containing the 
first aid kit, drinking water, wipes and fire extinguisher will be parked in the support zone. 
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9.0 DECONTAMINATION 
(CTR 29 PART 1910 120(b)(4Ku)(G), CCR TITLE 8 SECTION 5 l92(b)(4XBX7)) 

EQUIPMENT 

Sampling/Development 
Equipment 

Monitoring Equipment 

PPE 

Other: 

DECONTAMINATION PROCEDURE 

Potable water rinse; 

Alconox detergent wash; 

• Dl water rinse; 

• 10 % Nitric acid wash; and 

• Dl water rinse (3 times). 

Rinse pH meter with distUled water until readout is near neutraL 

Wash with Liqui-Nox/water or Alconox/water solution, rinse with tap water. Dispose of 
PPE in the trash if clean or drum with soUd waste. 

Containerize aU decontamination wash water as specified in Section 10. 

Wash hands and face prior to eating or leaving the Site. 

Clean dirt from boots before leaving the Site. 
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10.0 HANDLING AND STORAGE OF INVESTIGATION DERIVED WASTES: 

The following investigation-derived wastes are expected to be generated (check all that apply): 

X Soil cuttings 
Decontamination 
wash water 

Purged 
groundwater PPE X Plastic sheeting 

X Equipment (describe): disposable tools used for soil sampling 

Other (describe): 

Describe the method of waste storage: 

Investigation derived waste from RDAs 1,2 or 3 wiU be disposed of at the location where it was derived. 
Decontamination wash water and purged groundwater will be placed into labeled polyethylene 55-gallon drum 
containers. SoUd wastes wUl be drummed and stored separately from Uquid wastes. Drums will be stored on-site 
pending proper disposal by the cUenL 
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11.0 EMERGENCY RESPONSE PLAN 
(CFR 29 PART 1910 120(b)(4)(li)(H).CCR TITLE 8 SECTION 5192(b)(4XB)(8)) 

CONTACT 

Fire/Rescue: Alorton Fire Department (618) 874-7084 

Ambulance: Simmons (618) 274-2550 

Police: Alorton Police Department (618) 874-7084 

Nearest Hospital: SL Mary's Hospital 

Centers for Disease Control: 

Utility Locator Company: 

Hazardous Materials Spill Response Units: 

EPA Hotline (24 Hours): 

CHEMTREC (24 Hours) 

National Response Center (24 Hours) 

PHONE NUMBER 

911 

911 

911 

618-875-6636 

404-639-3311 

800-621-3191 

800-424-9300 

800-424-8802 

In case of injury, administer first aid immediately and if necessary transport to nearest medical facility as soon as possible or call an 
ambulance. 

^ f̂ise MFG Project Manager, Field Supervisor and Office Health and Safety Coordinator (OHSC) as soon as possible of any 
injury, accident, property damage or near-miss event. 

In the event evacuation is necessary, first shut off all operating equipment, if possible. Proceed in a quick and orderly manner to 
the Support Zone. 

Emergency equipment is located as follows: 

First Aid Kit 

Fire Extinguisher 

Cellular Phone 

Spill Kit 

Eye Wash 

Wipes for face and hands 

Other: 
r 

In MFG field vehicle. 

In MFG field vehicle. 

In MFG field vehicle. 

NA 

NA 

In MFG field vehicle. 

Page 26 MFG, Inc 



12.0 CONFINED SPACE ENTRY 
(CFR 29 PART 1910 120(bX4Xu)(l), CCR TITLE 8 SECTION 5192(b)(4)(BX9)) 

CONFINED SPACE ENTRY IS NOT PERMITTED UNDER THIS HEALTH AND SAFETY PLAN UNDER ANY 
CIRCUMSTANCES. IF ENTRY INTO CONFINED SPACES IS NECESSARY A CONFINED SPACE ENTRY PLAN 
AND PERMIT SYSTEM MUST FIRST BE PREPARED AND APPROVED BY THE PROJECT MANAGER AND THE 
CORPORATE HEALTH AND SAFETY DIRECTOR. 

Examples of potential confined spaces include the following: 

• Manholes and utility access points 
• Contaiimient pits and sumps 
• Aboveground storage tanks 
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13.0 SPILL CONTAINMENT 
(CFR 29 PART 1910 120(bX4Xu)(J), CCR TITLE 8 SECTION 5192(b)(4XBX 10)) 

If contaminated materials will possibly be spilled during site operations, describe the methods for spill containment below. If 
major spills may occur, please attach a Spill Containment Plan meeting the requirements of 29 CFR 1910.120 (j). 

Perform all decontamination in paved areas of the site. Do not handle potentially hazardous or contaminated materials 
near storm drains or surface water bodies/drainage ditches. Do not attempt to move full drums without drum doUy or 
appropriate jig and rigging. Verify that drums are securely sealed prior to moving. Illiquid spills occur, contain/absorb 
with absorbenL Use soil as absorbent or to construct temporary berms if needed in emergency. Spills of contaminated soil 
should be cleaned up as soon as possible. Report all spills to the Project Manager. 
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14.0 FALL PROTECTION 

WORK ON LADDERS OR ELEVATED STRUCTURES MORE THAN 6 FEET HIGH IS NOT PERMITTED UNDER 
THIS HEALTH AND SAFETY PLAN. IF SUCH WORK IS ANTICIPATED, A FALL PROTECTION PLAN 
COMPLYING WITH CLIENT AND OSHA STANDARDS MUST FIRST BE PREPARED AND APPROVED BY THE 
PROJECT MANAGER AND CORPORATE HEALTH AND SAFETY DIRECTOR. 

Examples of fall hazards for which fall protection would be required include the following: 

• Work near ramps, containments or sumps more than 6 feet high, if not provided with adequate railing 
• Work on ladders, scaffolds or elevated platforms 
• Climbing on tanks or treatment vessels 

LIST OF ATTACHMENTS 

Table 1 Requirements for Equipment Operation Near Powerlines 
A Site Map 
B Site Vicinity Map Showing Route to Medical Facility 
C Tailgate Safety Meeting Form 

Safety Compliance Agreement Forms 
D Material Safety Data Sheets 
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TABLE 1 
REQUIREMENTS FOR EQUIPMENT OPERATION NEAR POV^R LINES 
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Table 1 
Requirements for Equipment Operation Near Power Lines 

(29 CFR 1926.550) 

ACTIVITY 

Equipment Operation 

In transit with no load and 
beam lowered 

LINE RATING 

<50kV 
>50kV 

<50kV 
>50kVto<345kV 
345kVto<750kV 

MINIMUM CLEARANCE 

10 feet 
10 feet + 0.4 inches per each kV over 50 
kV, or 2 times the length of the line 
insulator (minimum of 10 feet) 
4 feet 
10 feet 
16 feet 

Note: kV = ldlovolt 

MFG. Inc. 



ATTACHMENT A 
SITE MAP 

( 

MFG, Inc 



15-J'UL-2003 N:\ARCPRJ2\020209\MXD\BASE\HASP F-t.lMXD 

EXPLANATION 

Site Boundary 

• Mud Lakes 

- I — ^ - Railroads 

SITE 

Htinois 

Randolph 

AERIAL PHOTOGRAPHY: SEPTEMBER 1, 2000 

N 

1,200 
i i a Feet 

- ^ 1 

L*?-^*.'-* 

NORTH ALCOA SITE 
EASTST. LOUIS, ILLINOIS 

FIGURE F-1 

SITE MAP 

PROJECT: 020209.1 A 
REV:0 

DATE: JUL 15, 2003 
BY: MCP I CHECKED: B L M " 

MFG, Inc. 
consulting scientists and engineers 

file://N:/ARCPRJ2/020209/MXD/BASE/HASP


ATTACHMENT B 
SITE VICINITY MAP SHOWING ROUTE TO MEDICAL FACILITY 
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Hospitals 

1. St. Mary's Hospital 
129 North 8"* Street #240 
East S t Louis, IL 62201 
618-875-6636 

2. Touchette Regional Hospital 
5900 Bond Avenue 
East St. Louis, IL 62207 
618-332-3060 

Eire Departments 

1. Alorton Fire Department 
4821 Bond Avenue 
Alorton, IL 62207 
618-874-7084 

2. East S t Louis Fire Department 
1700 Central Avenue 
East S t Louis, IL 62207 
618-482-6877 

Police Departments 

1. Alorton Police Department 
4821 Bond Avenue 
Alorton, IL 62207 
618-874-7084 

2. East S t Louis Police Department 
301 River Park Drive 
East S t Louis, IL 62201 
618-482-6767 

EMS 

1. Simmons 
129 8"" Street 
East S t Louis, IL 62201 
618-274-2550 
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ATTACHMENT C 

TAILGATE SAFETY MEETING FORM 
SAFETY COMPLLVNCE AGREEMENT FORMS 
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DAILY SAFETY MEETING ATTENDANCE FORM 
MFG, Inc. 

Project Name: 

Project Number̂ . 
Date: 
Presented by:. 

Time: 

Check the Topics/Information Reviewed: 
D safety glasses, hard hat, safety boots 

D site safety plan review and location 

0 equipment and machinery familiarization 

D employee Right-To-Know/MSDS location 

D open pits, excavations, and site hazards 

D vehicle safety and driving/road conditions 

D portable tool safety and awareness 

D overhead utiUty locations and clearance 

0 first aid, safety, and PPE location 

D sharp object, rebar, and scrap metal hazards 

D safety is everyone's responsibility 

D inner gloves/outer gloves 

Q excavation/trenching inspections/documentation 

D full face respirators with proper cartridges 

D location and operation of kill switch 

D slips, trips, and falls 

D directions to hospital/fu-st aid 

D anticipated visitors 

D electrical ground fault 

D public safety and fences 

D excavator swing and loading 

D orderly site and housekeeping 

D smoking in designated areas 

D leather gloves for protection 

D effects of the night before 

D vibration related injuries 

D fire extinguisher locations 

D eye wash station locations 

D decontamination procedures 

D daily work scope 

D emergency protocol 

D parking and lay down 

D hot work permits 

D strains and sprains 

D noise hazards 

D no horseplay 

D heat and cold stress 

0 backing up hazards 

D accidents are costly 

D dust and vapor control 

D refueling procedures 

D confined space entry 

D Safety Is No Accident 

D upgrade to level C at: PH) ( eV) > ppm 

D work stoppage at: PID ( eV) > ppm, % LEL > 10% 

Discussion/Comments/FoUow-up Actions: 

NAME SIGNATURE COMPANY 

Instructions: 
Conduct a daily safely meeting prior to beginning each day's site activities. 
Complete form, obtain signatures, and file with the Daily Summary. 
FoUow-up on any noted items and document resolution of any action items. 
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SAFETY COMPLL\.NCE AGREEMENT FORM 

MFG, Inc. 
Personnel Form 

PROJECT TITLE: 

PROJECT NUMBER: 

PROJECT TASK: 

I have received a copy of the Site Health and Safety Plan (the "HASP") for the above referenced project. I 

have read the HASP and agree to comply with all the health and safety requirements contained therein. I understand 

that I may be prohibited firom working on the project for violating any of the HASP requirements. My signature 

below indicates that I understand the procedures and restrictions of this plan and agree to abide by them. 

PRINT NAME:. 

SIGNATURE: DATE: 

NOTE: This form must be submitted to the Project Manager prior to beginning site activities and filed in the project 
files. 
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SAFETY COMPLIANCE AGREEMENT FORM 

MFG, Inc. 

Subcontractor Form 

PROJECT TITLE: 

PROJECT NUMBER: 

PROJECT TASK: 

The MFG Site Health and Safety Plan (the "HASP") provides guidance for site-specific safety 

requirements. It is not intended to replace any general or specific requirements of a contractor's safety program. 

MFG personnel will, to the best of their ability, inform contractors of any potential hazard(s) that has been identified 

during the field investigations. However, contractors will bear the ultimate responsibility for all matters dealing with 

health and safety in the performance of their appointed work. This responsibility will include, at a minimum, 

ensuring that their equipment is in proper working order and that their employee's and/or authorized representatives 

are trained and medically fit in accordance with OSHA Standards 29 CFR 1910 and 29 CFR 1926, as appropriate. 

The contractor is also responsible for informing its' subcontractors of these requirements. 

I have received a copy of the HASP for the above referenced project. I have read the HASP and agree to 

comply with all the health and safety requirements contained therein. I understand that I may be prohibited from 

working on the project for violating any ofthe HASP requirements. My signature below indicates that I understand 

the procedures and restrictions of this plan and agree to abide by them. 

PRINT NAME: 

SIGNATURE: DATE: 

AFFILIATION: 

NOTE: This form must be submitted to the Project Manager prior to beginning site activities and filed in the project 
files. 
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ATTACHMENT D 

MATERUL SAFETY DATA SHEETS 
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Aluminum, 1000 ug/mL (0.10% w/v) i ' age 1 ot }i 

MSDS Number: A2702 * * * * * Effective Date: 06/26/00 * * * * * Supercedes: 09/08/97 

24 Hour Emergency Taiephone: 908-859^2151 

Matmiai Safety Data Sheet ^CHEMTREC: 1-800-42̂ 300 .̂  
——jsy Nafifinal Raaponsftln Canada " • ' I ' II '" 'rT-r~TiiTiriff—r-nTi srgas 

l=rom: MaUInckre)dt-Bak«r, Inc. 
222 Red Sdiool Lane 
Phlinpaburg.NJOBSBS 

Quteid»U.S. And Canada 
Chftinlrac: 703-527-3887 

JXBater 
® 

Al non-emetgency quesikins should be directed to Cusfomer Serviae (1-S00-5£2-2537) lor ssebiance. . 

Aluminum, 1000 ug/mL (0.10% w/v) 

1. Product Identification 

Synonyms: None . , 
CAS No.: Not applicable to mixtures. 
Molecular Weight: Not applicable to mixtures. 
Chemical Formula: Al and HCl in H20 
Product Codes: 6917 

2. Composition/Information on Ingredients 

I n g r e d i e n t CAS No P e r c e n t Hazardous 

Aluminum M e t a l 
Hydrogen C h l o r i d e 
Water 

7 4 2 9 - 9 0 - 5 
7 6 4 7 - 0 1 - 0 
7 7 3 2 - 1 8 - 5 

< 1% 
1 - 2 % 

> 97% 

No 
Yes 
N6 

3. Hazards Identification 

Emergency Overview 

http://www.jtbaker.com/msds/englishhtmiya2702.htm 10/11/2002 
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Aiuminum, iUUU ug/mL (U. 10% w/vj i-age ^ or» 

DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL 
BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. VAPOR 
IRRITATING TO EYES AND RESPIRATORY TRACT. INHALATION MAY 
CAUSE LUNG DAMAGE. 

J.T. Baker SAF-T-DATA^*™^ Ratings (Provided here for your convenience) 

Health Rating: 3-Severe (Life) .;-. . , • 
Flammability Ratii^: Q - None . . . 
Reactivity Rating: 1 - SJight ;; -. 
Contact Rating: 3.'-'Severe (Coirpsive) 
Lab Protective Equip;'GbGGLES& SHIELD; LAB COAT & APRON; VENT HOOD; 
PRpPEE0Gi6yES;:^rv;i^::^^^::y",->^ '• • ' ' 
Storage Color Code: "Wliite:(Cpir6sive) 

Potential Health Effects 

Health hazards given on this data sheet apply to concentrated solutioias of hydrochloric acid. 
Hazards of dilute solutions may be reduced, depending upon the concentration. Degree of 
ha2aTd for these reduced concentrations is not currently addressed in the available literature. 

Inhalation: 
Corrosive^ Inhalation of vapors can cause coughiag, choldng, inflarmnation ofthe nose, 
throat, and upper respiratory tract, and in severe cases, pulmonary edema, circulatory." '. 
failure, and death. ' ^ 
Ingestion: 
Corrosive! Swallowing hydrochloric acid can cause imniediate pain and bums of the mouth, 
throat, esophagus and gastrointestinal tract. May cause nausea, vomiting, and diarrhea, and 
in severe cases, death. 
Skin Contact: 
Corrosive! Can cause redaess, pain, and severe skin bums. Concentrated solutions cause 
deep ulcers and discolor skin. '.'i • . • - ' - . ,'̂  .'- -̂ ' -~; 
Eye Contact: 
Corrosive! Vapors are irritating and may cause damage to the eyes. Contact may cause 
seyere burns and permanent eye damage. 
Chronic Exposure: 
Long-term exposure to concentrated vapors may cause erosion of teeth. Long term 
exposures seldom occur due to the corrosive properties ofthe acid. 
Aggravation of Pre-existing Conditions: 
Persons with pre-existing skin disorders or eye disease may be more susceptible to the 
effects of this substance. 

4. First Aid Measures 

Inhalation: 
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Aluminum, 1000 ug/mL (0.10% w/v) rage J ui o 

Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give 
oxygen. Get medical attention immediately. 
Ingestion: 
If swallowed, DO NOT INDUCE VOMTTING. Give large quantities of water. Never give 
anything by mouth to an unconscious person. Get medical attention immediately. 
Skin Contact: 
Immediately flush skin with plenty of water for at least 15 minutes while removing 
contaminated clothing and shoes. Get medical attention immediately. Wash clothing before 
reuse. Thoroughly clean shoes before reuse. 
Eye Contact: 
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper 
eyelids occasionally. Get medical attention immediately. 

5. Fire Fighting Measures 

Fire: 
Not considered to be a fire hazard. Extreme heat or contact with metals can release 
flammable hydrogfen gas. 
Explosion: 
Contact of concentrated solutions with most metals causes formation,of flammable and 
explosive hydrogen gas. 
Fire Extinguishing Media: 
Water or vrater spray. Neutralize with soda ash or slaked lime. 
Speciallnformatidn: ' ~ . 
In the event of a J5re, wear full protective clothing and NIOSH-approved self-contained 
breathing apparatus with full fecepiece operated in the pressure demand or other positive 
pressure mode. Stiructiiral firefighter's protective clothing is ineffective for.fires irivolvihg. 
hydrochloric acid. Stay away from ends of tanks. Cool tanks with water spray iintil well 
after fire is out. 

6. Accidental Release Measures 

Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified 
in Section 8. Isolate hazard area. Keep uimecessary and unprotected persormel fi'om 
entering. Contain and recover liquid when possible. Neutralize with alkaline material (soda 
ash, lime), then absorb with an inert material (e. g., vermicuHt^, dry sand, earth), and place 
in a chemical waste container. Do not use combustible materials, such as saw dust Do not 
flush to sewer! US Regulations (CERCLA) require reporting spills and releases to soil, 
water and air in excess of reportable quantities. The toll free number for the US Coast 
Guard National Response Center is (800) 424-8802. 

7. Handling and Storage 
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Store in a cool, dry, ventilated storage area with acid resistant floors and good drainage. 
Protect from physical damage. Keep out of direct sunlight and away from heat, water, and 
incompatible materials. Do not wash out contamer and use it for other purposes. When 
diluting, the acid should always be added slowly to water and in small amoimts. Containers 
of this material may be hazardous when empty since they retain product residues (vapors, 
Hquid); observe all warnings and precautions listed for the product. 

8. Exposure Controls/Personal Protection 

Airborne Exposure Limits: 
' For Hydrochloric acid: 

- OSHA Peniiissible Exposure Limit (PEL): 
5 ppm (Ceiling) 
- ACGIH Threshold Limit Value (TLV): 
5 ppm (STEL/Ceiling) 
Ventilation System: 
A system of local and/or general exhaust is recommended to keep employee exposures 
below the Airbome Exposure Limits. Local exhaust ventilation is generally preferred 
because it can control die emissions ofthe contaminant at its source, preventing dispersion 
of it into the general work area. Please refer to the ACGEH doctunent. Industrial 
Ventilation, A Manual of Recommended Practices, most recent edition, for details. 
Personal Respirators (NIOSH Approved): 
If the exposure limit is exceeded, a full facepiece respirator with an acid gas cartridge may 
be worn up to 50 tinies the ejcposure limit or the maximum use concentration specified by 
the appropriate regulatory, agency or respirator supplier, whichever is lowest. For 
emergencies or instances \yhere the e3q)osure levels are not known, use a full-facepiece • 
positivctpressure, air-supplied respirator. WARNING: Air purifying respuratprs do not 
protect'workers in oxygen-deficient atmospheres. , . 
Skin Protection: 
Rubber or neoprene gloves and additional protection including impervious boots, apron, or 
coveralls, as needed in areas of unusual exposfure to prevent skin contact 
Eye Protection: 
Use chemical safety goggles and/or a fiiU fece shield where splashing is possible. Maintain 
eye wash fountain and quick-drench facilities in work area. ~ 

9. Physicaland Chemical Properties 

Contains niostiy water. 
Appearance: 
Clear, colorless liquid. 
Odor: 
Slight odor of hydrochloric acid. 
Solubility: 
Complete (100%) 
Specific Gravity: 
ca. 1 
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pH: 
l.O(O.lMHCl) 
% Volatiles by volume @ 21C (70F): 
Not applicable. 
Boiling Point: 
ca. 100C(ca. 212F) 
Melting Point: 
ca. OC (ca. 32F) 
Vapor Density (Air=l): 
Not applicable. 
Vapor Pressure (mm Hg): 
Essentially the same as water. 
Evaporation Rate (BuAc=l): 
Essentially the same as water. 

10. Stability and Reactivity 

Stability: 
Stable imder ordinary conditions of use and storage. Containers may burst when heated. 
Hazardous Decomposition Products: 
When heated to decomposition, emits toxic hydrogen chloride fumes and will react with 
water or steam to produce heat and toxic and corrosive fumes. Thermal oxidative 
decomposition produces toxic chlorine fumes and explosive hydrogen gas. 
Hazardous Polymerization: 
Will not occur. 
Incompatibilities: 
A strong mineral acid, concentrated hydrochloric acid is incompatible with many substances 
and highly reactive with strong bases, metals, metal oxides, hydroxides, amines, carbonates 
and other alkaline materials. Incompatible with materials such as cyanides, sulfides, sulfites, 
and formaldehyde. For Almninum metal: Mercury, halocarbons, halogens, water (with bulk 
aluminum powder) strong oxidizing agents, some acids, bases and many other materials. 
Conditions to Avoid: 
Heat direct sunlight incompatibles. 

11. Toxicological Information 

Hydrochloric acid: Inhalation rat LC50: 3124 ppm/lH; Oral rabbit LD50: 900 mg/kg. 
Investigated as a tumorigen, mutagen, reproductive effector. 

A C a n c e r L i s t s \ -
NTP C a r c i n o g e n 

I n g r e d i e n t Known A n t i c i p a t e d lARC C a t e g o r y 

Aluminum Meta l ( 7 4 2 9 - 9 0 - 5 ) No No None 
Hydrogen C h l o r i d e ( 7 6 4 7 - 0 1 - 0 ) No No 3 
W a t e r (7732-18 -5 ) No No None 
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12. Ecological Information 

Environmental Fate: 
For Hydrochloric Acid (Concentrated Solutions): 
When released into the soil, this material is not expected to biodegrade. When released mto 
the soil, this material may leach into groundwater. 
Environmental Toxicity: 
For Hydrochloric Acid (Concentrated Solutions): 
This material may be toxic to aquatic life. LC50 Shrimp: 100-300 ppm/48-hr/salt water; 
LCI 00 ti:out 10 mg/l/24-hr; TLm mosquito fish: 282 ppm/96-hr. 

13. Disposal Considerations 

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste 
and sent to a RCRA approved waste facility. Processing, use or contamination of this 
product may change the waste management options. State and local disposal regulations 
may differ from federal disposal regulations. Dispose of container and unused contents in 
accordance with federal, state and local requirements. 

14. Transport Information 

Domestic (Land, D.O.T.) 

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
(HYDROGEN CHLORIDE) 
Hazard Class: 8 
UN/NA:UN3264' 
Packing Group: IH 
Information reported for product/size: 500ML 

International (Water, LM.O.) 

Proper Shippmg Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
(HYDROGEN CHLORIDE) 
Hazard Class: 8 
UN/NA: UN3264 
Packing Group: Dl 
Information reported for product/size: 500ML 

International (Air, I.C.A.O.) 

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
(HYDROGEN CHLORIDE) 
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Hazard Class: 8 
UN/NA: UN3264 
Packing Group: III 
Information reported for product/size: 500ML 

15. Regulatory Information 
XChemical Inventory Status - Part 1\-

Ingredient TSCA EC Japan Australia 

Aluminum Metal (7429-90-5) 
Hydrogen Chloride (7647-01-0) 
Water (7732-18-5) 

XChemical Inventory Status - Part 2\-

Ingredient 

Yes Yes 
Yes Yes 
Yes Yes 

No 
Yes 
Yes 

Yes 
Yes 
Yes 

—Canada— 
Korea DSL NDSL Phil. 

Aluminum Metal (7429-90-5) 
Hydrogen Chloride (7 647-01-0) 
Water (7732-18-5) 

Yes Yes 
Yes Yes 
Yes Yes 

No 
No 
No 

Yes 
Yes 
Yes 

\Federal, State & International Regulations - Part 1\ 
-SARA 302- SARA 313----:--

Ingredient RQ TPQ List Chemical Catg. 

Aluminum Metal (7429-90-5) 
Hydrogen Chloride (7647-01-0) 
Water (7732-18-5) 

No No 
5000 500* 
No No 

Yes 
Yes 
No 

No 
No 
No 

\Eederal, State & International Regulations - .Part ,2\ ---
-RCRA- -TSCA-

Ingredient" , CERCLA .261.33 8(d) 

Aluminum Metal (7429-90-5) 
Hydrogen Chloride (7647-01-0) 
Water (7732-18-5) 

No' 
5000 
No 

No 
No 
No 

No 
No 
No 

Chemical Weapons Convention: No TSCA 12(b): No CDTA: No 
SABA 311/312: Acute: Yes Chronic: Yes Fire: No Pressure: No 
Reactivity: No (Mixture / Liquid) 

Australian Hazchem Code: None allocated. 
Poison Schedule: None allocated. 
WHMIS: 
This MSDS has been prepared according to the hazard criteria ofthe Controlled Products 
Regulations (CPR) and the MSDS contains all ofthe information required by the CPR. 
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16. Other Information 

NFPA Ratings: Healtii: 3 Flammabihty: 0 Reactivity: 1 
Label Hazard Warning: 
DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL 
BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. VAPOR 
IRRITATING TO EYES AND RESPIRATORY TRACT. INHALATION MAY CAUSE 
LUNG DAMAGE. 
Label Precautions: 
Do not get in eyes, on skin, or on clothing. 
Do not breathe vapor or mist. 
Use only with adequate ventilatiorL 
Keep container closed. 
Wash thoroughly after handling. 
Label First Aid: 
In case of contact, immediately flush eyes or skin with plenty of water for at least 1 5 -
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. If 
inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is 
difficult, give oxygen. If swallowed, DO NOT INDUCE VOMTTING. Give large quantities 
of water. Never give anything by rriouth to an unconscious person. In aU cases get medical 
attention immediately. 
Product Use: 
Laboratory Reagent. 
Revision Information: 
MSDS Section(s) changed since last revision of document include: 2, 3,14. 
Disclaimer: 

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or acctiracy. This document is 
intended only as a guide to the appropriate precautionary handling of the material by 
a properly trained person using this product. Individuals receiving the infonnation 
must exercise their independent judgment in determining its appropriateness for a . . 
particular purpose. MALLINCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LEMirATION ANY WARRANTIES OF 
MERCHANTABILrrY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT 
TO W m C H THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON T m S INFORMATION. 

Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.) 
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MSDS Number: A7152 * * * * * Effective Date: 08/02/00 * * * * * Supercedes: 09/08/97 

Material Safety Data Sheet 
24 Hour Emergency Tdephone: 90&459-21&1 

'CHEMTREC: l-MO.434-^00 
National Rdsponsaln Canada 
CANUTEC: 613-996^666 
OutsideU.& And Canada 
ChaiYntrac: 7031527-3887 

JIBater FrottK MfliUnckrodtBakAT, Inc. 
222 Red-School Lane 
PhllDpaburg. NJ 0B&65 

Al nor>-emefgency questbns ctioutd be cCreciBd i> Cuefomer Service (1-800-582-2537) for asetsiance. 

Antimony 

1. Product Identification 

Synonyms: Stibium, C.I. 77050 
CAS No.: 7440-36-0 
Molecular Weight: 121.75 
Chemical Formula: Sb 
Product Codes: 0848 

2. Composition/Information on Ingredients 

I n g r e d i e n t 

Antimony 

CAS No 

7 4 4 0 - 3 6 - 0 

P e r c e n t 

90 - 100% 

Hazardous 

Yes 

3. Hazards Identification 

Emergency Overview 

POISON! DANGER! MAY BE FATAL IF INHALED. CAUSES IRRITATION. 
TARGET ORGAN(S): Respiratory system, cardiovascular system, eyes, skin. 
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J.T. Baker SAF-T-DATA^*™^ Ratuigs (Provided here for your convenience) 

Health Rating: 3 - Severe (Poison) 
Flammability Rating: 1 - Shght 
Reactivity Rating: 2 - Moderate .. . 
Contact Rating: 1 - Slight : - .-
Lab Protective Equip:. GOGGLES; LAB COAT; VENT HOOD; PROPER GLOVES 
Storage Color Code: Blue O^ealth) 

Potential Health EfTects 

Inhalation: 
Is harmful may be fatal. 
Ingestion: 
None identified. 
Skin Contact: 
Prolonged contact may cause dermatitis. 
Eye Contact: 
None identified. 
Chronic Exposure: 
Kidney damage, Uver damage. 
Aggravation of Pre-existing Conditions: 
No information found. 

4. First Aid Measures 

Inhalation: . . 
If inhaled, remove to firesh air. If not breathing, give artificial respiration. If breathing is 
difficult, give oxygen. Prompt action is essential. 
Ingestion: . - . ._ . - • ^ ' r ' ^ - ' 
If large amounts were swallowed, give water to drink and get medical advice. 
Skin Contact: 
In case of contact, flush skin with water. 
Eye Contact: 
In case of eye contact, immediately flush with plenty of water for at least 15 minutes. 

5. Fire Fighting Measures 

Fire: 
Not expected to be a fire hazard. 
Explosion: 
Can be an explosion hazard, especially when heated. 
Fire Extinguishing Media: 
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Use extinguishing media appropriate for surrounding fire. 
Special Information: 
No information found. 

6. Accidental Release Measures 

Wear self-contained breathing apparatus and fiiU protective clothing. With clean shovel, 
careftdly place material into clean, dry container and cover; remove from area. Flush spill 
area with water. 

7. Handling and Storage 

Keep container tightiy closed. Store in secure poison area Keep product out of light 
Containers of this material may be hazardous when empty since they retain product residues 
(dust, soUds); observe all warnings and precautions listed for the product. 

'. Exposure Controls/Personal Protection 

Airborne Exposure Limits: 
-OSHA Permissible Exposure Limit (PEL): 
0.5 mg/m3 (TWA) • . . , ̂ . . 

-ACGIH Threshold Limit Value (TLV): 
0.5 mg/m3 (TWA) 
Ventilation System: 
A system of local and/or general exhaust is recommended to keep emjplĉ êe exposures 
below the Airbome Exposure Limits. Local exhaust ventilation is generally preferred 
because it can control the emissions ofthe contaminant at its source, preventing dispersion 
of it into the general work area. Please refer to the ACGIH document. Industrial 
Ventilation, A Manual of Recommended Practices, most recent edition, for details; \ ' 
Personal Respirators (NIOSH Approved):' 
For conditions of use where exposure to the substance is apparent, consult an industrial 
hygienisL For emergencies, or instances where the exposure levels are not known, use a 
fiill-facepiece positive-pressure, air-supplied respirator. WARNING: Air purifying 
respirators do not protect workers in oxygen-deficient atmospheres.' 
Skin Protection: 
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, 
as appropriate, to prevent skin contact. 
Eye Protection: 
Use chemical safety goggles and/or fiill face shield where dusting or splashing of solutions 
is possible.' Maintain eye wash fountain and quick-drench facilities in work area. 
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9. Physical and Chemical Properties 

Appearance: 
Silvery-white metal. 
Odor: 
No information found. 
Solubility: 
NegUgible (< 0.1%) 
Specific Gravity: 

. 6.68 
pH: 
No information found. 
% Volatiles by volume @ 21C (70F): 
0 
Boiling Point: 
1635C (2975F) 
Melting Point: 
630C (1166F) 
Vapor Density (Air=l): 
4.2 
Vapor Pressure (mm Hg): 

' Not applicable. 
Evaporation Rate (BuAc=l): 
No information found. 

10. stability and Reactivity 

Stability: 
Stable under ordinary conditions of use and storage. 
Hazardous Decomposition Products: 
No information found. 
Hazardous Polymerization: 
Will not occvur. . 
Incompatibilities: 
Strong oxidizing agents, strong acids, halogen acids, chlorine, fluorine. 
Conditions to Avoid: 
Heat, Light. 

11. Toxicological Information 

\ C a n c e r L i s t s \ 
NTP C a r c i n o g e n 

I n g r e d i e n t Known A n t i c i p a t e d lARC C a t e g o r y 
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Antimony (7 4 4 0 - 3 6 - 0 ) No No None 

12. Ecological Information 

Environmental Fate: 
No information found. 
Environmental Toxicity: 
No infonnation found. 

13. Disposal Considerations 

Whatever cannot be saved for recovery or recycling should be managed in an appropriate 
and approved waste, disposal fecility. Processing, use or contamination of this product may 
change the waste management options. State and local disposal regulations may differ from 
federal disposal regulations. Dispose of container and unused contents in accordance with 
federal, state and local requirements. 

14. Transport Information 

Not regulated, " 

15. Regulatory Information 

NChemical Inventory Status - Part 1\ 

Ingredient TSCA EC Japan Australia 

Antimony (7440-36-0)" Yes Yes No Yes 

\Cheniical Inventory Status, - Part 2\— . ; ,---——. 
—Canada-r 

Ingredient Korea DSL NDSL Phil. 
Antimony (7440-36-0) Yes Yes No Yes 

\Federal, State & International Regulations - Part 1\ • •-—:— 
-SARA 302- SARA 313 

Ingredient RQ TPQ L i s t Chemical Catg, 

Antimony (744 0-35-0) 13o No Yes Antimony com 

\ F e d e r a l , S t a t e & I n t e r n a t i o n a l R e g u l a t i o n s - P a r t 2 \ 
-RCRA- -TSCA-

I n g r e d i e n t CERCLA 2 6 1 . 3 3 8(d) 
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Antimony (7440-36-0) 5000 No No 

Chemical Weapons Convention: No TSCA 12(b): No CDTA: No 
SARA 311/312: Acute: Yes Chronic: Yes Fire: No Pressure: No 
Reactivity: No (Pure / Solid) 

Australian Hazchem Code: None allocated. 
Poison Schedule: None allocated. 
WHMIS: 
"Ibis MSDS has been prepared according to the hazard criteria ofthe Controlled Products 
Regulations (CPR) and the MSDS contains all ofthe information required by the CPR. 

16. Other Information 

Label Hazard Warning: 
POISON! DANGER! MAY BE FATAL IF INHALED. CAUSES IRRITATION. TARGET 
ORGAN(S): Respiratory system, cardiovascular system, eyes, skin. 
Label Precautions: 
Avoid contact with eyes, skin, clothing. 
Do not breathe dusL Keep in tightiy closed container. Use with adequate ventilation. Wash 
thoroughly after handling. 
Label First Aid: 
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is 
difficult, give oxygen. Prompt action is essential. In case of contact, immediately fludi eyes 
or skin with plenty of water for at least 15 minutes. Remove contaminated clothing and 
shoes. Wash clothing before reuse. 
Product Use: 
Laboratory Reagent. 
Revision Information: 
No changes. 
DLsclaimer: 

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or accuracy. This document is 
intended only as a guide to the appropriate precautionary handling of the material by 
a properly trained person using this product. Individuals receiving the information 
must exercise their independent judgment in determining its appropriateness for a 
particular purpose. MALLINCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT 
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON THIS INFORMATION. 
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*****+*+**++****************+*************+******+***************+************* 

Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.) 
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International Chemical Safety Cards 

ARSENIC ICSC: 0013 

ARSENIC 
Grey arsenic 

Metallic arsenic 
As 

Atomic mass: 74.9 
CAS # 7440-38-2 
RTECS # CG0525000 
ICSC #0013 
UN #1558 
EC#033-001-00-X 

TYPES OF 
HAZARD/ 

EXPOSURE 

*1RE 

EXPLOSION 

EXPOSURE 

• INHATATION 

« SKIN 

• EYES 

• INGESTION 

ACUTE HAZARDS/ 
SYMPTOMS 

Combustible. Gives off irritating 
or toxic fiimes (or gases) in a 
fire. 

Risk of fire and explosion is 
slight if in tiie form of fine 
powder or diLst when ejqjosed to 
hot surikces or flames. 

Cough. Diarriioea. Shortness of 
breath. Sore throat Vomiting. 
Weakness. Grey skin. 

Redness. 

Redness. 

Dianiioea. Nausea. Sore throat 
Unconsciousness. Vomiting 
(further see Inhalation). 

SPELLAGE DISPOSAL 

Evacuate danger area! Sweep spilled 
substance into scalable contaLoers. 
Carefully collect remainder, then 
remove to safe place. Do NOT let this 
chemical enter the envn-onment (extra 
personal protection: complete 
protective clothing including self-
contained breathmg apparatus). 

1 

PREVENllON 

NO open flames. NO contact 
with strong oxidizers. NO 
contact with hot surfaces. 

Prevent deposition of dnrt; 
closed system, dust explosion-
proof electrical equipment and 
lighting. 

AVOID AT,T, CONTACT! 

Closed system and ventilation. 

Protective gloves. Protective 
clothing. 

or eye protection in combination 
witii breathing protection if 
powder. 

Do not eat, drink, or smoke 
during work. Wash hands before 
eating. 

STORAGE 

Provision to contain effluent fi-om fire 
extinguishing. Separated firom strong 
oxidants, acids, halogens, food and 
feedstuffs. Well closed. Keep in a well-
ventilated room. 

FIRST AID/ 
FIRE FIGHTING 

Powder, water spray, foam, 
carbon dioxide. 

IN AT.T, CASES CONSULT A 
DOCTOR] 

Fresh air, rest Artificial 
respiration if indicated. Refer for 
medical attention. 

Remove contaminated cloflies. 
Rinse skin with plenty of water 
or shower. 
First rinse with plenty of water 
for several minutes (remove 
contact lenses if easily possible), 
then take to a doctor. 

Rinse mouth. Induce vomiting 
(ONLY IN CONSCIOUS 
PERSONS!). Refer for medical 
attention. 

PACKAGING & 
LABELLING 

Do not transport with food and 
feedstufife. 
T symbol 
R: 23/25 
S: (l/2-)20/21-28-45 
UN Hajard Class: 6.1 
UN Packing Group: U 
Marine pollutant 

1 
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SEE IMPORTANT INFORMATION ON BACK 

ICSC: 0013 
Prepared ic the context of coopemtioa between the Intemationai Progianune on Chemical Safety & the 
Commission of the European Communities 0 IPCS CEC 1993 

International Chemical Safety Cards 

ARSENIC ICSC: 0013 

I 

M 

P 

O 

R 

T 

A 

N 

T 

D 

A 

T 

A 

PHYSICAL STATE; APPEARANCE: 
ODOURLESS, BRITTLE, GREY. 
METALUC-LOOKING CRYSTALS. 

PHYSICAL DANGERS: 

CHEMICAL DANGERS: 
Upon heating, toxic fumes are formed. Reacts 
violently with strong oxidants and halogens 
causing fire and explosion hazard. Reacts with 
nitric acid, hot sulfuric acid. Toxic arsine gas 
may be formed in contact with acid or acidic 
sulstances and certain metals, such as 
galvanized or light metals. 

OCCUPATIONAL EXPOSURE LIMITS 
(OELs): 
TLV: ppm; 0.01 mg/m^ (as TWA) Al (ACGIH 
1994-1995). 

ROUTES OF EXPOSURE: 
The substance can be absorbed into the body by 
inhalation of its aerosol, through the skin and 
by ingestion. 

INHAJLATION RISK: 
Evaporation at 20°C is negligible; a harmful 
concentration of airbome particles can, 
however, be reached quickly. 

EFFECTS OF SHORT-TERM EXPOSURE: 
Tlie substance irritates the eyes, the skin and 
the respiratoiy tract The substance may cause 
efifects on the circulatory system, nervous 
system, kidneys and gastrointestiQal tract, 
resulting in convulsions, kidney impairment, 
severe hemordiage, losses of fluids, and 
electrolytes, shock and death. Exposure may 
result in death. The efifects may be delayed. 
Medical observation is indicated. 

EFFECTS OF LONG-TERM OR 
REPEATED EXPOSURE: 
Repeated or prolonged contact with skin may 
cause dermatitis. Repeated or prolonged contact 
may cause skin sensitization. The substance 
may have effects on the mucous membranes, 
skin, kidneys, liver, resulting in neuropathy, 
pigmentation disorders, perforation of nasal 
septum and tissue lesions. Tins substance is 
carcinogenic to humaos. 

PHYSICAL 
PROPERTIES 

Sublimation point 613°C 
Relative density (water = 1): 5.7 

Solubility in water none 

ENVIRONMENTAL 
DATA 

The substance is toxic to aquatic organisms. It is strongly advised not to let the chemical enter 
into the environment because it persists in the environment 

N O T E S 

The substance is combustible but no flash point is available in literature. Depending on the degree of exposure, periodic 
medical examination is indicated. Do NOT take working clothes home. Refer also to cards for specific arsenic 
compounds, e.g., Arsenic pentoxide (ICSC # 0377), Arsenic trichloride (ICSC # 0221), Arsenic trioxide (ICSC # 0378), 
Arsine (ICSC # 0222). 

ADDITIONAL INFORMATION 

ICSC: 0013 ARSENIC 
C [PCS, CEC, 1993 
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IMPORTANT 
LEGAL 

NOTICE: 

Neither the CEC or the IPCS nor any person acting on behalf ofthe CEC or the EPCS is responsible 
for the use which might be made of this information. This card contains the collective views ofthe 
IPCS Peer Review Committee and may not reflect in all cases all tiie detailed reqmrements included 
in national legislation on tiie subject. The user should verify compliance ofthe cards with the 
relevant legislation in the country of use. 
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DNITED MINERAL & CHEMICAL CORP ~ ARSENIC METAL-MBE CHARGES, ARSENIC CHUNK & GR 

'SDS Safety Information 

ESC: 6810 
MSDS Date: 08/01/1997 
MSDS Num: CJLPK 
LIIN: 00N092O4O 
Product ID: ARSENIC flETAL-MBE CHARGES, ARSENIC CHUNK & GRANULE 
MFN: 01 
Responsible Party 
Cage: 87730 
Name: UNITED MINERAL & CHEMICAL CORP 
Address: 1100 VALLEYBROOK AVE 
City: LYNDHURST NJ 07071 
Info Phone Number: 201-507-3300 
Emergency Phone Number: (800)424-9300 
Chemtrec IND/Phone: (800)424-9300 
Review Ind: Y 
Published: Y 

Contractor Summary 

Cage: 87730 
Name: UNITED MINERAL & CHEMICAL CORP 
Address: 1100 VALLEYBROOK AVE 
City: LYNDHDRST NJ 07071 
Phone: 201-507-3300 

tern Description information 

Ingredients 

Cas: 7440-38-2 
RTECS # : C G 0 5 2 5 0 0 0 
Name: ARSENIC; (ARSENIC METAL) 
P e r c e n t b y W t : 1 0 0 . 
ACGIH TLV: 0 . 0 1 MG/M3 
ACGIH STEL: NOT ESTABLISHED 
EPA R p t Q t y : 1 LB 
DOT R p t Q t y : 1 LB 

H e a l t h H a z a r d s D a t a 

LD50 LC50 M i x t u r e : L D 5 0 : (ORAL, RAT) 7 6 3 MG/M3 
R o u t e Of E n t r y I n d s - I n h a l a t i o n : YES 
S k i n : YES 
I n g e s t i o n : YES 
C a r c i n o g e n i c i t y I n d s - NTP: YES 
lARC: YES 
OSHA: YES 
E f f e c t s o f E x p o s u r e : ARSENIC METAL I S NOT AS READILY AVAIL IN THE BODY AS 

ARSENIC IN THE FORM OF DUST OR VAP OR WHEN PROCESSED INTO ARSENIC CMPDS 
(ARSENICALS) . INORGANIC ARSENICALS ARE MORE TOXIC THAN ORGANIC ARSENICALS. 

ACUTE EFTS: ARSENIC I S POISON BY SUBCUTANEOUS, INTRAMUSCULAR & 
INTRAPERITONEAL ROUTES. ACUTE ARSENIC POISONING FROM INGEST RSLTS IN MARKED 
IRRIT OF STOMACH & INTESTINES W/NAUS, VOMIT & DIARR. IN SEV C ASES 
STOOLS & VOMIT ARE BLOODY & PATIENT MAY GO INTO COLLAPSE & SHOCK 
W/WEAK, RAPID PULSE, COLD SWEATS, COMA & DEATH. INHAL MAY CAUSE 
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ULCERATION OF NASAL SEPTUM, RESP I R R I T . SKIN/EYE CNTCT MAY CAUSE DERM, SKIN 
& EYE (EFTS OF OVEREXP) 

E x p l a n a t i o n Of C a r c i n o g e n i c i t y : ARSENIC: lARC MONOGRAPHS, SUPPLEMENT, VOL 7 , PG 
1 0 0 , 1 9 8 7 : GROUP 1 . NTP 8TH ANNUAL REPORT ON CARCINOGENS, 1 9 9 8 : KNOWN TO BE 
CARCINOGEN. OSHA REGULATED: CFR 2 9 1 9 1 0 . 1 0 1 8 . 

S i g n s And S y m p t i o n s Of O v e r e x p o s u r e : HLTH HAZS: I R R I T . CHRONIC EFTS: ARSENIC I S 
CONFIRMED HUMAN CARCIN PRODUCING LIVER TUMORS & AN EXPERIMENTAL TERATOGEN 
(MAY CAUSE DMG TO DEVELOPING FETOS) . CHRONIC ARSENIC POISONING MAY INCL 

ANY/ALL OF FOLLOWING: DIGEST SYS DISTURBS, LOSS OFAPPETITE, CRAMPS, NAUS, 
CONSTIP, DIARR; LIVER DMG WHICH MAY RSLT IN JAUN; DISTURBS OF BLOOD, KIDNEYS 
& NERVOUS SYS; SKIN ABNORMS INCL ITCHING, PIGMENTATION & POS S 
CANCEROUS CHGS. TARGET ORGANS FOR INORGANIC CMPDS AS AS) : LIVER, KIDNEYS, 
SKIN, LUNGS, LYMPHATIC SYS. TLV: 0 . 0 1 MG/M3 TWA ARSENIC, ELEMENTAL & 
INORGANIC CMPDS (EXCEPT ARSINE) , AS A S . OSHA PEL: (SOPD AT) 

M e d i c a l Cond A g g r a v a t e d By E x p o s u r e : KNOWN EFFECTS ON OTHER ILLNESSES: 
GASTROINTESTINAL. NERVOUS SYSTEM. SKIN. LIVER £ KIDNEY PROBLEMS. AFTER 
EXPOSURE HAVE DRINE TEST. 

F i r s t A i d : SKIN: FLUSH WITH SOAP AND WATER. AVOID ROBBING INTO SKIN. CONTACT MD 
IMMEDIATELY. EYES: FLUSH WITH WATER FOR AT LEAST 15 MINUTES. CONTACT 
PHYSICIAN IMMEDIATELY. INHALATION: REMOVE TO FRESH A I R . PROVID E OXYGEN I F 
NECESSARY. CONTACT PHYSICIAN IMMEDIATELY. INGESTION: TREATMENT WITH 
HAS (DIMERCAPTOL) I S OF QUESTIONABLE EFFECTIVENESS IN TRIVALENT ARSENIC 
COMPOUNDS. INDUCE VOMITING AND DO GASTRIC LAVAGE. GET PERSONNEL TO HOSPITAL 
IMMEDIATELY. A PHYSICIAN CAN I N I T I A T E AN EXCHANGE TRANSFUSION AND D I A L Y S I S . 
ALSO ABSORPTION AND REMOVAL WITH ANIMAL BONE COAL OR F E ( 0 H ) * 2 SHOULD.BE DONE. 

H a n d l i n g a n d D i s p o s a l 

S p i l l R e l e a s e P r o c e d u r e s : RESTRICT PERSONS NOT WEARING PROTECTIVE EQUIPMENT 
FROM AREA UNTIL CLEANUP IS COMPLETE. WEARING NIOSH APPROVED RESPIRATOR, 
GLOVES, GOGGLES, LAB COAT, GATHER UP CHUNKS, RODS OR GRANULES WITH. VACUUM OR 
U TENSILS RESERVED FOR POISONOUS SOLIDS. AVOID RAISING "DUST. VENTILATE T-HE 
AREA AFTER CLEANUP I S COMPLETE. 

W a s t e D i s p o s a l M e t h o d s : SOLID WASTES SHOULD BE V I T R I F I E D , PLACED IN LABELED 
CNTNR S BURIED IN EPA SUPERVISED FACILITY. ETCHING SOLNS & CUTTING 
WASTES SHOULD BE PRECIPITATED, CEMENTED/VITRIFIED & PLACED IN 
METAL/PLASTIC LABEL ED CNTNRS & BURIED IN EPA SUPERVISED FACILITY. PASS ' 
GAS THRU POTASSIUM PERMANGANATE, PRECIPITATE & T REAT AS ABOVE. WASTE MAY 
BE CONSIDERED (SUPDAT) 

H a n d l i n g And S t o r a g e P r e c a u t i o n s : FOR INDUSTRIAL USE ONLY. PRIOR TO, WORKING 
WITH ARSENIC, PERSONNEL SHOULD BE TRAINED IN PROPER HANDLING AND STORAGE. 
STORE IN ORIGINAL PACKAGING IN COOL, DRY' AREA. WHEN HANDLING, PLACE INTO 
INERT ATMOS PHERE IMMEDIATELY. WEAR NIOSH APPROVED RESPIRATORY PROTECTION, 
GLOVES AND EYE PROTECTION. 

O t h e r P r e c a u t i o n s : MINIMUM - HAVE QUARTERLY MEDICAL CHECKS INCLUDING URINE 
TESTS OF PERSOINNEL WORKING WITH ARSENIC OR ARSENIC COMPOUNDS. DO NOT SMOKE 
OR EAT IN WORK AREA. 

F i r e a n d E x p l o s i o n H a z a r d I n f o r m a t i o n 

F l a s h P o i n t T e x t : NONE 
E x t i n g u i s h i n g M e d i a : FOAM, CARBON DIOXIDE, DRY CHEMICAL. 
F i r e F i g h t i n g P r o c e d u r e s : USE NIOSH APPRVD SCBA & FULL PROT EQUIP (FP N) . 

RESTRICT PERS NOT WEARING PROT EQUIP FROM AREA. TRY TO SNUFF FIRE W/SAND, DRY 
MEDIA, FOAM OR C 0 * 2 . I F NO OTHER OPTIONS AVAILABLE, USE WATER & ALWAYS 
WEA R NIOSH APPRVD SCBA OR NIOSH TOXIC VAPOR RESP. POISONOUS GASES ARE 
PRODUCED IN F I R E , INCLUDING ARSENIC OXIDES. 

U n u s u a l F i r e / E x p l o s i o n H a z a r d : ARSENIC, WHEN HEATED OR IN CONTACT W/ACID OR 
ACID FUMES, CAN PRODUCE HIGHLY TOXIC FUMES. ARSENIC REACTS VIGOROUSLY 
W/OXIDIZING MATLS. ARSENIC I S FLAMMABLE IN FORM OF DUST WHEN EXPOSED TO HEAT 
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OR FLAME OR BY CHEMICAL RXN W/POWERFUL OXIDIZERS. SLIGHT EXPLOSION HAZ 
EXISTS IN FORM OF DUST WHEN EXPOSED TO (ECOLOGICAL INFO) 

o n t r o l M e a s u r e s 

R e s p i r a t o r y P r o t e c t i o n : NIOSH APPROVED, A I R PURIFYING, TOXIC VAPOR RESPIRATOR 
TO PARTICULATE AND FUME AIR LEVEL. FOR INORGANIC ARSENIC APPLICATIONS, SEE 2 9 
CFR 1 9 1 0 . 1 0 1 8 FOR PROPER RESPIRATOR SELECTION. 

V e n t i l a t i o n : LOC EXHST/MECH (GEN) SCRUBBER OR TRAP I F POSS TO MAINTAIN EXPOS TO 
LESS THAN PERMISSIBLE LIMITS FOR ELEMENTAL ARSENIC & ANY CMPDS BEING 
GENERATED. 

P r o t e c t i v e G l o v e s : NEOPRENE OR PLASTIC. 
Eye P r o t e c t i o n : ANSI APPROVED CHEMICAL WORKERS GOGGLES ( F P N ) . 
O t h e r P r o t e c t i v e E q u i p m e n t : A N S I APPROVED EYE WASH AND DELUGE SHOWER (FP N) . 

LAB COAT. 
S u p p l e m e n t a l S a f e t y a n d H e a l t h : EFTS OF OVEREXP: 0 . 0 1 MG/M3-AS AS & 

INORGANIC CMPDS; 0 . 5 AS AS ORGANIC CMPDS. ACGIH TLV: 0 . 0 1 MG/M3 TWA ARSENIC, 
ELEMENTAL & INORGANIC CMPDS (EXCEPT A R S I N E ) , AS A S . ALSO SEE 
TOXICOLOGICAL I N F O . WASTE D I S P METH: HAZ DEPENDING ON LEVEL OF TOX CHARACT' 
OF ARSENIC. SEE 4 0 CFR 2 6 1 . 2 4 FOR DETERMINATION. (OTHER INFO). 

P h y s i c a l / C h e m i c a l P r o p e r t i e s 

B o i l i n g P o i n t : = 6 1 2 . C , 1 1 3 3 . 6 F 
B . P . T e x t : SUBLIMES 
M e l t / F r e e z e P t : = 8 1 4 . C , # # # # # # F 
M . P / F . P T e x t : 0 3 6 ATM. F P : N / A 
V a p o r P r e s : 1 MMHG @ 372C 
S p e c G r a v i t y : 5 . 7 2 7 

\ : NONE-0% IN H * 2 0 
j l u b i l i t y i n - W a t e r : INSOLUBLE , 

A p p e a r a n c e a n d O d o r : SILVER GRAY CRYSTALLINE CHUNKS, RODS. OR GRANULES; NO ODOR 
AS (ECOLOGICAL INFO) 

P e r c e n t V o l a t i l e s b y V o l u m e : N / A (BY WT) . 

R e a c t i v i t y D a t a " ~ 

S t a b i l i t y I n d i c a t o r : YES TES, (ECOLOGICAL INFO) 
S t a b i l i t y C o n d i t i o n To A v o i d : AVOID OPEN CONTAINERS AND CONTACT WITH 

INCOMPATIBLE MATERIALS. 
M a t e r i a l s To A v o i d : INCOMPATIBLE W/BROMINE AZIDE, DIRUBIDIUM ACETYLIDE, 

HALOGENS, PALLADIUM ZINC, PLATINUM, NCL*3, AGN0*3, C R 0 * 3 , NA*20*2, 
HEXAFLOOROISOPROPYLIDENEAMINO LITHIUM. CAN REACT W/ACIDS OR ACID FUMES 
POWERFUL OXIDIZERS SUCH AS BROM ' ' ": " 

H a z a r d o u s D e c o m p o s i t i o n P r o d u c t s : ARSENIC FUMES, ARSINE, OTHER .ARSENIC 
COMPOUNDS. 

H a z a r d o u s P o l y m e r i z a t i o n I n d i c a t o r : NO 

T o x i c o l o g i c a l I n f o r m a t i o n 

T o x i c o l o g i c a l I n f o r m a t i o n : L D 5 0 : TDLO 6 0 5 7G/KG. ORAL-MAN TDLO 7857 MG/KG/55Y 
SKIN. DERMAL I R R I T A T I O N - R A B B I T : UNKNOWN; SUBCUTANEOUS IMPLANT RABBIT LTLO 7 5 
MG/KG. EYE IRRITATION-RABBIT : UNKNOWN. 

E c o l o g i c a l I n f o r m a t i o n 

: o l o g i c a l : N / P . EXPLO HAZ: FLAME. IN EVENT OF A FIRE OR SPILL CONTACT THE 
STATE DEPARTMENT OF THE ENVIRONMENT & YOUR REGIONAL OFFICE OF THE FEDERAL 
EPA. PHYSICAL DATA - APPEAR/ODOR: METAL AS COMPOUND, ASH*3 , HAS GARLIC ODOR. 
ODOR THRESHOLD: N / A . MATLS TO AVOID: CHLORATES, lODATES, PEROXIDES, LITHIUM, 
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NACL*3, KMN0*3, RB*2C*2, A G N 0 * 4 , NOCL, I F * S , CR0*3 , C L F * 3 , CLO, B R F * 3 , BRF*5 , 
BRN*3, RBC*3BCH, CSC*3BCH. 

MSDS T r a n s p o r t I n f o r m a t i o n 

T r a n s p o r t I n f o r m a t i o n : DOT REGULATED: YES. RQ: (NA - PIECES ARE LARGER THAN 1 0 0 
MICROMETERS IN DIAMETER). I F REGULATED, PROPER SHIPPING NAME: ARSENIC. HAZARD 
CLASS: ( 6 . 1 ) . IDENTIFICATION NO: ( U N 1 5 5 8 ) . PACKING GROUP: ( I I I ) . LABEL 
REQUIRED: ( P O I S O N ) . INLAND B / L : ARSENIC, 6 . 1 , 0 N 1 5 5 8 , PACKING GROUP I I , 
POISON. EMERGENCY RESPONSE GUIDE NO:- ( 1 5 2 ) . 

R e g u l a t o r y I n f o r m a t i o n 

S a r a T i t l e I I I I n f o r m a t i o n : SARA TITLE I I I , SECT 3 1 3 : LISTED. 
F e d e r a l R e g u l a t o r y I n f o r m a t i o n : TSCA: WE CERTIFY THAT ALL COMPONENTS OF THIS 

PRODUCT ARE REGISTERED UNDER THE REGULATIONS OF THE TOXIC SUBSTANCES CONTROL 
ACT. : HEALTH ( 4 ) ; FLAMMABILITY ( 0 ) ; REACTIVITY ( 1 ) . 

O t h e r I n f o r m a t i o n 

O t h e r I n f o r m a t i o n : WASTE DISP METHt HAZARDOUS DEPENDING ON LEVEL OF TOXICITY 
CHARACTERISTIC OF ARSENIC. SEE 40 CFR 2 6 1 . 2 4 FOR DETERMINATION. RCRA 
HAZARDOUS WASTE: YES RCRA (?: D 0 0 4 ; I F TESTED POSITIVE AS CHARACT OF TOXIC ITY 
FOR ARSENIC. 

CERCLA: YES. RQ ( 1 LB RQ I S APPLICABLE ONLY I F DIAMETER OF PIECES OF SOLID 
METAL RELEASED I S LESS THAN 1 0 0 MICROMETERS OR 0 . 0 0 4 INCH. THIS PROD FORM I S 
LARGER THAN 1 0 0 MICROMETERS & H AS NO RQ IN ITS CURRENT FORM. I F AS HAZ 
WASTE CHARACT OF ARSENIC, THEN RQ=1LB. FOLLOW ALL LOCAL, STATE AND FEDERAL 
INFO & REGULATIONS. 

HAZCOM L a b e l 

P r o d u c t I D : ARSENIC METAL-MBE CHARGES, ARSENIC CHUNK & GRANULE 
C a g e : 8 7 7 3 0 
Company Name: UNITED MINERAL & CHEMICAL CORP. .. 
Street: 1100 VALLEYBROOK AVE 
City: LYNDHURST NJ , . 
Zipcode: 07071 
Health Emergency Phone: (800)424-9300 
Label Required IND: Y 
Date Of Label Review: 09/01/1999 -
Status Code: A . ', . 
O r i g i n a t i o n C o d e : F . . . 
C h r o n i c H a z a r d IND: Y 
Eye P r o t e c t i o n IND: YES 
S k i n P r o t e c t i o n IND: YES 
S i g n a l Word : DANGER 
R e s p i r a t o r y P r o t e c t i o n IND: YES 
H e a l t h H a z a r d : S e v e r e 
C o n t a c t H a z a r d : S e v e r e 
F i r e H a z a r d : None 
R e a c t i v i t y H a z a r d : S l i g h t 
H a z a r d And P r e c a u t i o n s : DECOMP PRODS MAY BE HAZ. ACUTE: ARSENIC POISONING FROM 

INGEST RSLTS IN MARKED I R R I T OF STOMACH & INTESTINES W/NAUS, VOMIT & 
DIARR. IN SEV CASES STOOLS & VOMIT ARE BLOODY & PATIENT MAY GO INTO 
COLLAPS E & SHOCK W/WEAK, RAPID PULSE, COLD SWEATS, COMA & DEATH. 
INHAL MAY CAUSE ULCERS OF NASAL SEPTUM, RESP I R R I T . SKIN/EYE: MAY CAUSE 
DERM, SKIN & EYE I R R I T . CHRONIC: CANCER HAZ. CONTAINS ARSENIC WHICH I S 
LISTED AS A HUMAN LIVER CARCINOGEN (FP N) . EXPERIMENTAL TERATOGEN (DMG TO 
DEVELOPING FETUS) . ARSENIC POISONING W/DIGEST SYS DISTURBS, LOSS APPETITE, 
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CRAMPS, NAUS, CONSTIP, DIARR, LIVER DMG, JAUND ICE, & BLOOD, KIDNEY & 
NERV SYS EFTS. SKIN ABNORM. 

lisclaimer (provided with-this information by the compiling agencies): This 
information is formulated for use by elements of the Department of Defense. 
The United States of America in no manner whatsoever expressly or implied 
warrants, states, or intends said information to have any application, use or 
viability by or to any person or persons outside the Department of Defense 
nor any person or persoiis contracting with any instrumentality of the United 
States of America and disclaims all liability for such use. Any person 
utilizing this instruction who is not a military or civilian employee of the 
United States of America should seek competent professional advice to verify 
and assum.e responsibility for the suitability of this information to their 
particular situation regardless of similarity to a corresponding "Department 
of Defense or other govemment situation. 
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International Ghemical Safety Cards 

CADMIUM icsc:002o 
'-' •' ' •". " CADMIUM '" . .' .'- -

----.--.---- -'---• -• " -'-~r;... -YVjowder) " "• ' ---,----• . - . --. . 
. . - . • • ; . . - . . - . . _ Q i V • " : - • • _ . • - • • -

, j; ' " ...i;̂  T" V; ;„ .• : ,. '-^ 7-^, Molecular mass: 112.4 , .-• ' 
C A S ^ 7 4 4 C M I ^ 9 ' " " ' • " " • ' '..!./. / o ^ V - : . "" ,:"--:;•,.•-
RTECS,#EU9800000 -: -.-- - ' - = : - - - ^ . '. - .- ./:: 

• I '^•• 
EXPLOSION 

--ACUiK HAZARDS/ 
r--•••3SY]^'T0ivts •-'-•̂  

Elammsijle i^Mwder^^im. •" 
Give^-:tfff^tfltiifB^^ttaic •"- • 

Knely di^ea^edpjff^cles form 
ejcp jp.siye miirtures mair. 

PREVEOTlbN 

NO bpedilanes, NO-spatks, and' 
NO sindldng. NO coiitact wjth = 
heat or acids. v~ '• . ' ' 

Prevent deposition of dust; 
closed .system; dust oqplosipn- . 
[probf electrical equ^ment and ] 
lighting. 

J FIRST Ami 
FmEEIGHTING 

piy;iiand! Sjiecial powder. No -
other agents.̂  

: / , 

• • • - • - — - 1 

IXPOSURE. 

• INHALATION 

• SKIN-. .. 

• -EYES- . . 

• mCESTION 

- . - - ^ - - : . - • ^ - • • - ^ ' - - ^ ^ i y . : • • - - : ; 

Cougt. Headache. Symptoms , 
may be delayed (see Notes). 

. . . . ' • • - : . . - . . - . - - ; • 

Redness. Pain > ' ""-• 

Abdominal pain. Dianiioea.- ' 
Headache. Nausea. Vomiting. 

SPILLAGIE DISPOSAL 

Evacuate daager area! Extinguish 
ignition sources. Sweep "spilled -
substance into containers; if 

• appropriate, moisten first to prevent 
dusting. Carefully collect remainder, 
then remove to safe place (extra 
personal protection; P3 filter respirator 
for toxic particles). -

PREVENT DISPERSION OF 
DUSTJSTRICi'HYGIENE! -

Local exhaust or breafliing 
protection. 

Protective gloves. 

Face shield or eye protection iu ' 
combination with breathing 
protection. " 

Do not eat,-, drink, or "smoke 
dmingwork. 

STORAGE 

Fireproof. Separated from strong 
oxickints, strong acids, food and 
feedstuffe.-

IN ALL CARES CONSULT A 
DOCTOR! 

Fresh afr, rest Half-rqjright 
position. Artificial respiration if 
indicated. Refer for medical 
attention. 

iRemove contaminated clothes. 
Rinse and tiien fvash skin with -
water.andsoap. 

Firstrinsewtii plenty of water 
for several minutes (remove 
rontSlmses if easily ppssiblej, 
then take to a dbctor. . ; 

Rest "Refer for ihedical attention. 

. PACKAGiQ?{G& 
LABELLING 

Airtight Unbreakable packaging; put 
breakable packaging into closed 
unbreakable container. Do not tran.sport 
with food and feedstuffe. 
UN HaTard Class: 6.1 

SEE IMPORT ANTINFORMATION ON BACK 

ICSC: O02O Prep aied in the contcx t of cooperation between the Interna donalPro gismme on Chemical Safety £ the 
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Conunission of the European Communities O IPCS CEC 1993 

International Chemical Safety Cards 

CABMIUM tcscrob2o 

I 

M 

P 

_., P . 

' • ' A ^ 

, -:~N -

T 

> % - : 

" -A-

PHYSICAL STATE; APPEARANCE: 
SOFT BLUE-WHITE METAL.LUMPS OR 
GREY POWDER MALLEABLE. TURNS 
BRITTLE ON EXPOSURE TO SÔ C AND 
TARNISHES ON EXPOSURE TO MOIST 
AIR. 

jrayMOUvDi^«f.GERS: _ _ 
DiSFej^lbsuSf possible if in powder or 
'̂ îmular form, mixed with air. 

C^aiCALBmOEHS: 
'^l^i^"Tyi& agids"g^mg"dfffjamjrnahl.e,"' . 
!^^(]rog^£as. Dust-Teacts wift'oiddan 
hydrogen azide, sdnc, 'selenium ortemnium,., 
caiyfjing fire and explosion hazard.- - - -t' -••.:-

OCCUPATIONAL EXPOSURE LIMITS 
(OELs): : •' 
TLV (asdiiit): ppm; 0.05jng/m^ as TWA ' 
(ACGIH 1991-1952). "- ' • ; 

ROUTES OF EXPOSURE: 
The substance can be absorbed into the body by 
inhalation of its aerosol and by ingestion. 

INHALATION RBK: ; - , ; , : . : ; -.•. r ; -
Evaporation at ZCC is negligible; a harmj&il, -; 
concentratipnofaiAiDmeparticles.cm,'.--" I 

; ̂ jB^ever, B_eii^^^ic[iu(M;^.\;^ s~^-' x-; - '•-:-•.' 

EFFECJS OF SHORT-TERM EXPOSURE: 

lungbedbma,"j|̂ Sge>ro^ 
may cJmsê memirorer-ZtTiê e mayjbe. -:,';,;, 
deljnre^ Medicd ol)sea:̂ tloh is mdicatet^ 

EFiTEfctS OF £6N(5i.TlE»M^ 
REPEATJEiJ E X P O S M E : . ''\ •,'.-..̂  & 
Lungs may be affectedliy repeated or ' ' 
.prolonged ejgjosure to dust particles ..Tlie. 
substance may have effectscni tiie k idn^ , . 
resiilting in proteinuria and kidney c^sfimction.' 
This substaiice is nFobably-cafcidogenic to : :..-; 
humans;.-^--.- -•-*.-'.; '.•' -: 

PHYSICAL 
PROPERTIES 

Boiling poiiit:_765''C. 
iM&n.i^6vat: 321°C -[. 
Relative density (water = 1): ̂ .6 

Solubility Jn water..none ., .. _ _̂  .._.... 
Auto-Ignitibn temperature; 25.0?C (cadmiiim 
metal dust)°C 

ENVIRONMENTAL 
. . DATA 

N O T E S 

Reacts violently ̂ with fire «cdnguishing agents such as water; foam, caiixin dioxide aiid halons. Depending on tiie degree ' 
of e}q}osure,'periodic medical examination is indicated. The symptomŝ of lung oedeiha often do not become manifest until 
a few hours have passed and they are aggravated by physical effort Rest and medical observation are therefore essentiEiL 
DoNOT;6keworkihg clothes home. /", 

ADDITIONAL INFORMATION 

ICSC: 0020 CADMIUM 
C IPCS. CEC. 1993 

IMPORTANT 

Neither the CEC or the IPCS nor any person acting on behalf ofthe CEC or the IPCS is responsible 
for the use which might be made of this information. This card contains flie collective views ofthe 
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LEGAL 
NOTICE: 

IP.CS PeerRevietw.Cofomittee and may not reflect in. all cases all the detailed requirements included 
in national legislation onthe subject The user should verify compliance ofthe cards with tiie 
relevant legislation in the country of use. 
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"Û  

" i 

. 
•'•T-A 

-. 

-a'--'" .-.. V-'- f &" - , I i ' . :- '^' ' • ' • . ' : L % 

http ://hazard. com/msds/mfcards/file/002 0 .html 10/11/2002 

http://IP.CS


MSDS Number: C0070 * * * * * Effective Date: 09/14/00 ^r ^F ^F ^n ^F. * Supercedes: 09/1S/98 

24 Hour Bnew-ganc^ TdMi^n^ : 90B^59i21S1 

Ma^f ia l Safety Da i ^ Sheet ^cHHKTREC:i«)b,42*«M 
^^ESS^^^^^S I . . - ^ » . F • . . . . » - - « - - . - > • •sss Naflohal Raspibhsfl' In Canada 

(»MUTGS: 613>09dre666 
0uisid»U.&And:Cariada 
eh«mife:703;527i3887. 

JIBak&r From. UanindCFOdt Baktf, inc. 
222 Rad 3dioQi Lane 
Phiinpsburg, NJ 0BB65 

Al non cmeigency ques&ire should be directsd io Cummer Servlpe;i(1-8()0-5S-2537) far, BsoBtance. 

CADMIUM, 1000 Ug/mL (0.10% w/v) 

1. Product Identificatipn 

Synonyms: Atomic Absorption Standard 
CAS No.: Not applicable to mixtures. 
Moleciilar Weight: Not applicable to mixtures. 
Chemical Formula: Cd and HN03 in H 2 0 
Product Codes: 6924 

2. Composition/Information on Ingredients 

I n g r e d i e n t 

Cadmium 
N i t r i c Acid 
Water 

CAS No P e r c e n t Haza rdous 

7440-
7697-
7732-

-43-
-37-
-18-

-9 
-2 
-5 

< 
1 -

97 -

1% 
- 2% 
- 98% 

Yes 
Yes 
No 

3. Hazards IdentUBcation 

Emergency Overview 
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DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS T0>4JLL 
BODY TISSUE. MAY BE FATAL P SWALLOWED OR INHALED. VAPOR 
niRITATING TO EYESj AND RESPIRATORY TRACT, INHALE 
CAUSE iiUI^G AND TbOTHDAlViAGE MA^ 
ld i ) rpYS,PROSTATEiAJ0)BLQOD. CANCER / 
CANCER. RisV: of cjainc.er depends on duration aii^ 

J.T. Balcer.SAF-T,7PAXA^^^RalmgS;^^^ for your cbhyenience) • ; 

Health Rating: 3 7 Seypre(Qancer Causing) - ---^i..^: -..., 

R e a c t n a ^ ^ a J ^ j i i ^ J ' ^ g ^ f ^ j ^ ?>..:;:i.ji:?i C=. ,- ,̂v-: .-;. -., •.... -
CodtEbtRaJ^; 3-Sev^e(CoiTosiye) :c;:-; %; ...i. i:,;.; : .; . ,r 
Lab Protec^ye Eqiiip: (JOGGLfiS & SEDELD; LAB COAT & APRON; VENT HOOD; 
PROi^RijGLpVE&J i^ / .a^ .^M-\^ 11 =\fî  , irl -̂ I'lK- !•: y-J^^ r .- ; • . - . •'. -• •;.. ,, 
Storage Color Code: White (Corrosive), i'-.i ' .•-::--„.:; , ,u'>.;. u- • ,, . . . .v -̂  ,: 

Potential Health Effects 

Mtric acid is extremely hazardous; it is corrosive, reactive, an oxidizer, and a poison. The 
foliomng hazards .are for concentrated solutions. Hazards of less concentrated solutions 
may be- re'ducdd: i3e;gr"ee of ii^zard for redube'd conceiitrafibhs' is not cUrreifly aididr^se'd m 
the available literature. -"̂  - - . - - . . - , - \ , :... 

Inhalanon:^,^ ., _, j / . ^ , ^ • '^; -̂ ^̂  ..,^,'.^. . J , ..."-; ..-J. -";,'-'•. ] v 
Corrosive! Ifihalatioii of Vapors can causfe'cbugbing, chokiiik,' mfk^miatidh b f & nose; ' 
throat, and iippef ifespirktoiy tract, and in Severe casSs, pulmonary ederria, circiilatoiy 
failure^ and death. , '/ " 

in'gestion: ...^•...,-... - . . . - ... "„''V' ' "'"'''' ."• ' '" ' ' ' . ' ' 
Corrosive! Swallowing can cause immediate pain ahdtufns of the mbiith, tiifoat, esophagus 
and gastroLatestinal tract Msy cause nausea, vomiting, and diarrhea, and in severe dases," 
death. - ; -^-- ' ; ; - - -^v ' -o . - ,? - - - ^ v- .:̂  ;:;' •̂•- - • ' - ' ••'̂ '-:- -:•• 
.SkiiiCcii^acfe"-"'-"''^-''' - - - •'•^^-^-^--•• -' ^ ---' - -^-:^ •••••: - ' • ^ ^ : , h i ^ 
Corrosive! Can cause redness, pain, and severe skin bums. Concentrated solutionis bause 
deepjdcers aad sta^ yeUpworj^eUpw-brown color. 
Eye Contact: 
Corrosive! Vapors are irritating and may cause damage to the eyes. Contact may cause 
severe bums and permanent eye damage. 
Chronic Exposure: 
Long-term exppsur:e to concentrated vapors may pause erpsion of teeth and Itmg damage. 
Long-term exposuresseldorh occur 4ue to the corrosive properties ofthe acid. Chronic 
e?q)osur&-.to..c'admiuTTi, even at relatively low concentrations, inay result in permanent 
damage ,tb the kidney, arid lung, may_damage the liver, may cause anemia, loss of smeU, and 
increase risk of cancer of the lung and of the prostate. 
Aggravation of Pre-existing Conditions: 
Persons with pre-existing skin disorders, or eyeor cardiopulmonary diseases may be more 
susceptible to the effects of this substance. 
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4. First Aid Measures 

Irrunediate first-aid treatinent reduces the health effi - . ' • . . • 
Inhalation: ' . : \ - . '.. 
Remove to fi:esh air. If not breathing,' fflvc artificial respiratibii. If breaSaing is difficult,- give 
oxygen. Get medical atteritioh imrnediatelyT- ^ :-": --'• • '-.-•-; . > '.;- -
Ingestion: 
If swallowed, DO NOT ESIDUCE VOMITING. Give Iarge;quaritities."of water-Never give 
anything by mputh to an unconscious persoiL Getmedical attentLbriiminediately. 
SldnContact: ' '̂ r̂:;̂ :;̂ ;; =T3:-ii.̂ -.;Vv:t''•V'•̂ ^̂  ii--'-'''••''--
Immediately flush skin with plenty of water for at least 15 minutes w^erempyiiig t.>. . 
contaminated clothing and shoes. Get medical attention immediately^ W ^ clothing before r. 
reuse. Thoroughly clean shoes before reuse. .̂ v%, ...:.;-.;- rip/, v, - V .̂ ,.,;-..;. A, :;•• 
Eye Cpntacti'" •-\''' f "• -\ •{ ..̂ . S-, ""V;'".: 'ii'. .., ;v;-u.cn> 3:-.., i2!L•2:i'j'Tj •c^ ,^ fevit:.•...- '-' 
Iinmediately flush eyes with plenty of water for at least 15 minutes, lifting lower ahii^jer 7, 
eyelids occasionally. Get medical attention immediately, t- .i,---:.P,.'.;;:'•• ̂  .vil̂ yt' :.;;•-. 3 --.-j:..!'-

5. Fire Fighting Measures ^ -

Fire: , . .>,/ . ^ ,-;-,..v.:-..-,-.-o ..f..>'-v- - w - " - - - . > ^ - , .--^ - . - v v . - - - : - . , - • 
Notcombustible, birt. bbncehtrated rnaterial is a strong oxidiKr ah'd Its heat bf reaction with" 
reducmg agents or combustibles may cause ignition. . - . ; . , . 
Explosion: 
Conbentrated material reacts ejsplQsively with combustible organic or readily oxidizaWe ^,. 
inaterials, such as: ,alcohpls,,tuipentine, charco^ q rg^c refuse, me]y|lpqwdKj,h)^^^ . -
sulfide, etc..React$ vwth rnost metals tireleasehydrpgen 
mixtures with air. " . - - ..-t-^^.,. ., - . . . - . . 0. . . , . . ; . . , 
Fire .Extinguishing Media: 
Use any means suitable for ex±inguishin.gsurrounding fire.. ̂ . , ^ , ,. . -,! . "̂  

--Special.idformation:'' '','•'.'• ̂  :'.'!''": i 1 ' ' ' " '1 ' - ." '" . ' !" '" "'.; ' '"•,'.,-.. .̂ ''?'."-
In the eyehf bf a fire, wear fiiUprbtecfive clothing arid NIOSH-approved self-cbritained 
breathiag apparatus with fiiU facepiece operated in the pressure demand or other ppsitiye.. 
pressure mode. .,""'" 

6. Accidental Release Measures :-

Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified 
in Section 8. Isolate hazard area. Keep uimecessary- and ur^rotected personnel .firom -
entering. ContairL and recover liqtiid v/hsn possible. Nbutralize with alkaline material" (soda 
ash, lirne), then absorb with an inert rnaterial (e, g., venniculite, dry sand, earth), and place. 
in a chemical waste container. Do not use combustible materials,' such as saw dust Do not 
flush to sewer! US Regulations (CERCLA) require reportiDg spills arid releases to soil, 
water and air IQ excess of reportable quantities. The toll .free nimiber for the US Coast 
Guard National Response Center is (800) 424-8802. 
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J. T. Baker NEUTRASORB® or TEAM® 'LowNa-l-' acid neutiralizers sire recoihmeiided 
for spills of this product' - "'•. * . ' ' ' . ' • " 

7. Handling and Storage . : ^ 
i -" . ."*. . r> .y ' t ' - ' \ •*" .?" . ' ; i ; . - r -.v - ., I I T V " . ^ . -- / . - . . - .*.",. "^y . - , . . . - . *" ."', ,..'^,.~ ... i , . 

• " ' • • • ' , ^ ' * - . - . • - ' ' - '• '-> • ' ' - • - . ' ' , : - • , . • - . - - • . ' - > ' -•. . - . v . ' i , , .;._.,~rf.i,-;„i;, = : , e ' , - ^ • ; . . . . - , 

Store in a cool, dry, ventilated storage area with acid resistant floors and good draiiiage.', j 
Protect fibril .j)hySical damage." K)eep.out b^direct.suiKght-aiidJp.wayjfron^ heat,- watery.and, . 
incompatible materials. Do hot washout pbntainer and iiisb.it fb̂ ^̂  -
diluting, the acid should always be added slowly to water and in snMll;mpiiate/;^eVer use 
hot water:and never ;kdd5V9±b£̂ ^ ,., 
boiling and spl ashingV.When bpehihg^inetkl icojilainersi.iise nbii-kiaiiiiig4obi^ibeaause at 
the possibility of nydrpgenigasbeino 8);; 
for maintenanee._|>reakria or,\yhere,̂ ^ 
hands, fece, forearms and neck when ejdtiiig restricted areas. Shower, di5J|OSê 'jbf̂ êr.* \i:_ ^ 
clothing, change to clean garments at die end of the day. Avoid crbss-containinktion of 
streetclbthesf ^ashhaiid? befprer̂ ealiiig-aiid do-npteatfiiii^ smoke In wpirkplace.' 
Containers of this rnaterial inay be hazardpus wheii empty since theyrdteiii.product.residues 
(vapors, hquid); observe aU warnings and precaiitions l̂isted-f^^ t.. .. 

8. Exposure Controls/Personal Protection 

Aifbome Exposure Limits: 
- OSHA Permissible E}5)osure Liirdt (PEL) -
For nitric acid: 
2 ppm (TWA). : :,. 
For cadmium, elemental and compounds: 
0.005 mg/m3 (TWA); 0.0025 mg/m3 (Action Level); OSHA Cancer Hazard. 

- ACGm Threshold Limit Value (TLV) -
For nitric acid: " -
2 ppm (TWA); 4 ppm (STEL). 
For cachniiim, elemental and compoimds (inhalable particulate): 
0.01 mg/m3 (TWA), A2 - Suspected human carcinogen. 
For cadmium, elemental and compounds (respirable fraction): 
0.002 mg/m3 (TWA), A2 - Suspected human carcinogen. 

Ventilation System: 
A system of local and/or general exhaust is recommended to keep employee exposures 
below the Airbome Ejqjosure Limits. Local exhaust ventilation is generally preferred 
because it can control tiie enussions ofthe contaminant at its source, preventing dispersion 
of it into the general work area.'Please refer to the ACGIH docimient, Industrial 
Ventilation, A Manual of Recommended Practices, most recent edition, for details. 
Personal Respirators (NIOSH Approved): 
If the expbsure limit is exceeded and engineering controls are not feasible, wear a supplied 
air, full-facepiece respirator, airlined hood, or full-facepiece self-contained breathing 
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apparatus. Breathing air quahty must meet the requirements ofthe OSHA respiratory 
protectipii standard (29CFR19ip.l34)...Canister.rtype respirators using sprbents.are, 
ineffective. Where respirators are required, you rdust have a written program opyering tiae 
basic reqijirements in .the OSHA respirator standard. These include training, fit testing, 
medical approval, cleaning, maintenance, cartridgcchange schedules, etc. See . , 
29CFR1910.134 for details. 
Skin Protection: 
Rubber or neoprene gloves and additional protection including iinperyibus boots, apron; or 
coveralls, &s needed in areas of imusual expbsure to prevent skin contact. 
Eyel'rdtectibnV^^oVlv'̂ --:.^ •'•<)^:i:-,j.̂ r.>":^^ -'r^ l̂A--: ;̂̂ .v;-::;..= >.: -,. "^.i ,. ..., - . . 
Use chenaibM-safety..;go^gleskn(d/of'a f̂yi;fe^ shield where splashing ispossibic; Maintain 
eyevvash'fptintaumand4iUck^ '-ik -':̂ '̂ .̂ . 
Oth^r dpittti^-Blt^iu^ ^i'j -p,^^' •-•';• ':,-'̂ f̂e iM'̂ r̂  v-: ^ -̂̂  ^ ^^-jr •••:•-::-; ••,:.; 
Eating, d^iildhg^arid stnbldng:s^^ 
containing-badmiM'cbmppun 
specific st&d^d'foriholie'ihforihation, bn! persb&l protective equipment, engjideering and 
workpractibe bbntrbisV-medical surveillance,' record keeping, and reporting requirements^: 
(29CFR-19lO:i02^rf'.->^;-;^A ĉ /̂y;';-.Y--.H3 :̂': yj-^^i.^--- .^--i>iv. :..-"-o-/ ,,-•- -, 

.,, . . . I , 

9. Physical and CKefflcal Properties 

Appeairance: 
Clear, colorless liquid. 
Odor: " ^ : ^ ^ . ^ 
Odorless. 
Solubility: 
Sbluble in water. 
Specific Gravity: 
No information found. 
pH: 
1.0(0.1MHNO3):- . - . - - - ; / 
% VoIatUes by volume @ 21C (70F): 
ca. 99 . 
Boiling Point: 
No information found. 
Melting Point: , • , . . • 
No information fotmd. . . 
Vapor Density (Air=l): 
Not applicable. 
Vapor Pressure (mm Hg): 
Not appUcable. 
Evaporation Rate (BuAc=l): 
No infonnation fotmd. 

^ 0. Stability and Reactivity 
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StabiUty: -L 
Stable imder ordinary conditions of use and storage. 
Hazardous Decomposition Products: - , - . . . r , - -i 
When heated to decomposition, emits toxic'nitrogen oxides fumes,and hydrogen nitrate." 
Hazardous Polymerization: 
Will not occur. . ,,.. ;. .̂  
Incompatibilities: ..,.,., -,- . 
A dangerously powerful oxidizing agent, concentrated nitric acid is "incompatible with inost 
substances, especially strong bases,, metal lie powders, carbides, hydrogen sulfide, .̂ ., 
turpentine, and combustible organics. 
Conditions to Avoid: . ~̂ 
Heat, flames, ignition so vnrces and incompatibles. ' '-•'.;''' -

11. Tosdcolofflckl lijJorimatidn :/:^,^ :y; 
Toxicological Data: ;̂ ' .. • i,.: -̂ ;?,-, 
Nitric acid: Investigated as a mutagen and reproductive effector. Cadmium: .Gmî rat.LD50. -
2330 mg/kg; Inhalation rat LC50 25 mg/ni3/30M; Investigated as a tumprige^ mutagen,and 
reproductive efiector. 

Reproductive Toxicity: 
For cadmium: May damage the reproductive system. . ^ ^ .. , •,,..,,.,, 

Carcinogenicity: ^ ^̂  
For cadmium: <..,-- - ,...,;.*;: 
EPA / IRIS classification: Group Bl - Probable human carcinogen, limited human evidence.. 

Regulated by OSHA as a carcinogen. 

• \ C a n c e r L i s t s \ -
NTP Carc inogen 

I n g r e d i e n t Knovm A n t i c i p a t e d lARC C a t e g o r y 

Cadmium (7440-43-9 ) 
N i t r i c A c i d ( 7 6 9 7 - 3 7 - 2 ) 
Water ( 7 7 3 2 - 1 8 - 5 ) 

Yes 
No 
No 

No 
No 
No 

-• -' ."i 

' None 
None -

12. Ecological Information 

Environmental Fate: 
No rriforrhation found. 
Environmental Toxicity: 
No information found. 
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13. Disposal Considerations 

Whatever cannot be saved for recovery or recycling should be ihanaged in an appropriate 
and approved waste disposal facUity. Processing, hss or contamination of this product may-
change the waste management options. State and local disposal regulations may differ frorn 
federal disposal regulations. Dispose of container and unused contents in accordance with 
federal, state and local requirements. 

14. Transport Information 

Domestic (Land, D.O.T.) 

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
(NITRIC ACID) 
Hazard Class: 8 

. UN/NA:, UN32,64 • ^ '• \ 
Padgng^OrbupVin • ' - ' • ' ' . 
Liijoimatidii-repo'rtea for 

International (Water, LM.O.) 

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
{NTIRICACID) 
Hazard Class: 8 . 
UN/NA: UN3264 
Packirig Grotij):' n i 
Information reported for product/size: 500ML 

International (Air, LC.A.O.) 

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
(NTIRICACID) ;. 
Hazard Class: 8 
UN/NA: UN3264 
Packing Group: HI 
Information reported for product/size: 500ML 

15. Regulatory Information 
\Chemical Inventory Status - Part 1\ T 

Ingredient TSCA EC Japan Australia 

Cadmium (7440-43-9) Yes Yes No " Yes 
Nitric Acid (7697-37-2) Yes Yes Yes Yes 
Water (7732-18-5) Yes Yes Yes Yes 
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\ C h e i a i c a l I n v e n t o r y S t a t u s - P a r t 2 \ ^,--—'—'—• 'r--
•.', - - - ^ C a n a d a - r - " -"-•-

I n g r e d i e n t K o r e a DSL • NDSL. P h i l - : ; 

C a d m i u m ( 7 4 4 0 - 4 3 - 9 ) Y e s Yes " N o ' " - ' ' y e s . , 
N i t r i c A c i d . ( 7 6 9 7 - 3 7 - 2 ) Y e s YejS No ^ ' "ifes" 
W a t e r ( 7 7 3 2 - 1 8 - 5 ) - . • • , • - . . - ^ ^ ^ .; y^-^ y - . ^^ . -x . . - ye"s" • i • 

\ F e d e r a l , - - ^ t a t e fi'-International " R e g u l a t i o n s "- P a r t , l \ — • : — r : - r . ' - r £ i r — ^ - ' - — . 
-'.-•••••='- "','• • •• '• • - ~ -"'- - "SARA . 3 0 2 - - . - ^;;--r--.-T-.---SARA-313-^-/^->^-: 

I n g r e d i e n t , . , . . - . " " . . " RQ . -TPQ . ' . L i s t ^ C h e m i c a i ' C a t g . 

C a d m i u m ( 7 4 4 0 - 4 3 - 9 ) No No Yes ' - ' - - ' - ' ^ ' N Q ^ ""--''^'^ •• 
N i t r i c A c i d ( 7 6 9 7 - 3 7 - 2 ) 1000 1 0 0 0 ' Y e s ^ ^ - r - ^ i ' - ^ - y 
W a t e r ( 7 7 3 2 - 1 8 - 5 ) No No No - CJ':-i:XNo.:-'"= •-:!;-':-*• 

•rj. • . - , * - ! . ^ i > ' . , , , t- .V . , . . - - - . . ' n . . . 

\ F e d e r a l , S t a t e & I n t e r n a t i o n a l R e g u l a t i o n s . - - . P a r t , 2 \—•~~r :~~- i r7^^~~~ 
-RCRA- -VscK^^r "C//.'^ : 

Ingredient,,; „.,,,;-. • - , , ' . . . , , -. . • =.CERCLA , ., ?61..33 : , .rSJ.d).^:::_Z\/~"' 

Cadmium (7440-43-9) ^P ' No No 

N i t r i c At:id"i(-7'697-^37.r2) •" .- •"''' •- ' '-•-•• ••''-'"-̂ .iboO ''• •• --^^Np,-. -'v •.-''•''•~aÎ -•5̂ '''"̂ >.;-̂ t-'i-̂ • 

W a t e r ( 7 7 3 2 ^ 1 8 - 5 ) : ̂  "rv 7 ,• •-..- ..:N.>, .-..^iNorv^.^.: c> Noir;:-.. ;i:<i^*io;c/x.-ZS-^. ̂ v^i..^ 

•'•'• 'i C ' j J i /'••, -'̂  .. -•.-'-> . -,• •- -'••-•"-,' ;̂.,; •^:.: i"-iK-.^^^-y- -l^ -? •..r-;//^ js-i;: - A i ^ j ^ k ^ i - i ^ t ^ 

- • : ; • ; ? £ : ?-''^ ; : • • ? " ' r ' - :' ' . •-'•.--•.-^, . • - - - - : - . . ; ; ; J ' :' i ' - • - • > • ^ J ^ ..-"=";-. •;'jr ; Y • • - • : ; , ^ - i - . ; 

Chemical Weapons Conventabn:_ No, TSCA. 12(b): No.. .. ,CDTA:. -^p . .-.' -_ ^ / ' 
SARA 311/312:' Acute: Yes Chronic: Yes Fire:'"No Pressure/ No"' -*-•->-':•'••'•=•:• ^ 
Reactivity: No (Mixture'7_ Liquid) '" "'' '•- - • " • •^''.'- '-. •"••--.•":'""'•;;••., 

" ' i j . ' 
WAKNiNGr _ . .,. • . r..'^:'./'-::.^.' , : ... ' . ; . : :..:.\--.l : : J : \ i 
THIS PRODUCT-:CQNTAlNSX:HEivnCAi;SKNb :̂TA"THE;ST^ 
CALIFOld^TO CAUSE CANCERJ^feilRTHDE^^ V̂  " 
REPRODtrcTTvnEHARM. ' :\" " ^z ' : ' ' " ' 7 ;"'^' ' \ , :v; '̂^ ' ; ' ' " 
AustralianB^chein Code: N6neallocated- , . j ~ .. - -' ^ 
Poison Schedule: S6 
WHMIS: " _,. , , . . - . . _.,•...-:.,„,. . 
This MSDS has been prepared according to the hazard <aiteria oFte CortiiiiUedPioctocfe 
Regulations (CPR) and the MSDS contains all ofthe information required tjy Sie CPR, 

16. Other Information 

NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 0 
Label Hazard Warning: 
DANGER! CORROST^. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL 
BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. VAPOR 
IRRITATING TO EYES AND RESPIRATORY TRACT. INHALATION MAY CAUSE 
LUNG AND TOOTH DAMAGE. MAY AFFECT RESPIRATORY SYSTEM, KIDNEYS, 
PROSTATE, AND BLOOD. CANCER HAZARD. CAN CAUSE CANCER. Risk of 
cancer depends on duration and level of exposure. 
Label Precautions: 
Do not get in eyes, on skin, or on clothing. 
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Do not breathe vapor or mist 
Use only with adequate veritilation. 
Wash thoroughly after handling. 
Keep cohfainef closed. 
Label First Aid: 
In case of contact, iinmediately flush eyes or skin with plenty of water for at least 15 
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. If 
inhaled, remove to fresh ah. If not breathing, give artificial respiration. If breathing is 
difficult, give ojqygenlf swallowed, DO NOT INDUCE VOMITTNG. (jive large quantities 
of water. Nevergive anything by moiith to an unconscious person. In all cases get medical 
attention immediately. 
Product Use: 
LaboratoryjReagent. . _ - -
Revision Infonnation: 
MSb.S Sectidn(s) chained siiice last revision of document include: 8,11. 
Disclaimer: ";* f .. " _,.,. 

;Maliiiickrodt B.aker, Inc. provides tihe iMormatiqn contained herein in good .faith Jbat 
makes no representation as to its comprehensiveness or a c c u r a ^ . This document is 
intended only as a iguide to die appropriate precantionaiy handling of the material by 
a properly trained penon using t im product. JLndmdaals receiving the information 
must exercise their'indepiendent judgment in detfefmining its apiirbpiriateness foir a 
particukr purpose/itoLlJn^^CK^ 
REPRESENTATIONS OR WARRANTIES, EI1T3ER EXPRESS OR IMPLIED, 
mCXUblNG WITHOUT LIMiTATION ANY WARRANTIES OF 
MERCHANTABILrrY, F I E p WITH / ^ 
RESPECT' tb ™ E ipfiFOiRMA 
T O : WHICH THE I I ^ O B S l A T l t m JREFERS. ACOORDINGtY, MALLINCKRODJ 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON THIS INF0]RMATTON. 

Prepared by: Environmental Health & Safety , . 
Phonel^iimber:.(3i4^^^^^ ,. ,/ 
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International Chemical Safety Cards 

CHROMIUM ICSC: 0029 

CHROMIUM 
Chrome 
(powder) 

Cr (metal) 
Atomic mass: 52.0 

CAS # 7440-47-3 
RTECS # GB4200000 
ICSC #,0029 

TYPES OF 
HAZARD/ 

EXPOSURE 

F I R E 

EXPLOSION 

ACUTE HAZARDS/ 
SYMPTOMS 

Combustible if in very fine 
powder. Gives off irritating or 
to^c fiimes (or gases) in a fire. 

Finely dispersed particles form 
explosive mixtures in air. 

PREVENTION 

No open flames if in powder 
form. 

Prevent deposition of dnst; 
closed system, dust esqilosion-

lighting. 

F IRST AID/ 
FIRE FIGHTING 

In case of fire ill the 
surroundings: ail extinguishing 
agents allowed.. 

' 

1 

EXPOSURE 

• INHALATION 

• SKIN 

e EYES 

• INGESTION 

j 

Cough. 

Redness. 

Redness. 

SPn,T AGE DISPOSAL 

Vacuum spilled material Carefully 
collect remainder, thea remove to safe 
place (extra personal protection: P2 
filter respirator for harmful particles). 

PREVENT DISPERSION OF 
DUST!. SiRlCl' HYUIENE! 

LociQ exhaust or breatiiing 
protection. 

Protective gloves. 

Face shield. 

Do not eat, drink, or smoke 
during work. 

STORAGE 

Fireproof Separated fi-om strong 
oxidants. 

Fresh air, rest 

Remove contaminated clothes. 
Rinse, skin with plenty of water 
or shower. Refer for medical 
attention. 

First rinse with plenty of water 
fbrseveral minutes (remove 
contact lenses if easily possible), 
tiien take to a doctor. 
RinSR Tnoiith 

PACKAGING & 
LABELLING 

SEE IMPORTANT INFORMATION ON BACK 

I C ^ C ' n n ^ Q Prepared in the contEXt of cooperation betwetn the International Programme on Chemical Safety & the 
ll.^&v..-: UUZy Commission ofthe European Communities O IPCS CEC 1993 

International Chemical Safety Cards 
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CHROMIUM iCSC: 0029 

I 

M 

P 

O 

R 

T 

A 

,N_ 

D 

A 

T 

A 

PHYSICAL STATE; APPEARANCE: 
STEEL GREY LUTROUS METAL. . 

PHYSICAL DANGERS: 
Dust explosion possible if in powder or. 
granular form, mixed with air. 

CHEMICAL DANGERS: 
Reacts violently with strong oxidants such as -
hydrogen peroxide, causing fire andexplosion 
hazard. Reacts with dilyted hydrochloric^and 
sulfiiric acids. IncJmpadble^with alkalis and 
nlVali carbonates. 

OCCDPATIONAL EXPOSURE LIMITS 
( O E L s ) : - -•-• 

TLV: pptn; 0.5 mg/m^ (as TWA) (ACGIH -
I994-1-995). - - -- - -. -

ROUTES OF EXPOSURE: 
The substance can be ̂ absorbed into the body by 

-inhalation of its aeroisbl and by ingestion. 

INHALATION RISK: 
E>Tipoiati(3n at 2Q°Cis negligible; a harmfizl 
concentration of airbome particles can, 
however, b'e r̂eached quickly when dispersed 

EFFECTS OF SHORT-TERM EXPOSURE: 

EFFECTS OF L O N G T T E R M OR 
REPEATED EX3POSURE: 
Repeated or prolonged contact may cause skin 
sensitization. - - -

PHYSICAL 
PROPERTIES 

Boiling point 2642°C 
Melting point: igOO'C 

Reiative deiisity (water= 1); 7.14 
Solubility'in water: none 

ENVIRONMENTAL 
DATA 

N O T E S 

Explosive limits are unknown in literature. Depending on the degree of raqiosure, periodic medical examination is 
indicated. 

ADDITIONAL INFORMATION 

ICSC: 0029 CHROMIUM: 
O IPCS, CEC, 1993 

IMPORTANT 
LEGAL 

NOTICE: 

Neither the CEC or the IPCS nor any person acting on behalf of tiie CEC or &e IPCS is responsible 
for the use vvhich inight be made of this information. This card contains flie collective views of tiie 
IPCS Peer Review Cornmittee ^ d may not reflect-in all cases all the detailed requirements included 
in national legislation on the subject The user should verify compliance ofthe cards witii flie 
relevant legislation in the country of usê  
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***+ SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION **** 

MSDS Name: Chromium 
C a t a l o g IJumbers:" " • " . . . ' - , 

S7996.5-1, S79965, S 7 9 9 6 5 - 2 , 5 7 9 9 6 5 1 , S799652 
Synonyms: 

Chrome 
Company I d e n t i f i c a t i o n : ' P i s h e r S c i e n t i f i c 

' • -'.'." ... ..1 .Rsagerit • Lane 
,'^.' '. /-.r^; -Fa'iriawnV. NJ 07410 , • - •, . 

For i n f o r m a t i o n / c a l l : " 20i-79fe'-7100 . , ' ' ' ." ' ' . ' \ . . 
Emergency-Nvomber: _ ..,, .-,..2pi-.7.96-7100 " "' ' , " V ' . '",:, 
F o r ' ' C H E M T M C ' a s s i s t a n c e V ' c a l l : 8b0-424-930'0" . ' V ' , . •:''•', , - ; ' . . . . ' " 
Eor I n t e r n a t i o n a l CHEMTREC a s s i s t a n c e , caller'7^b3-"527r3887., .-V--V!.^,, .' -

**** SECTION -il -̂  COMPOSITION, INFORMATION ON INGREDIENTS '**A* 

I CAS# I Chemica l Name:-,-": .;•:; ^ ;,-U..<.-.%,:- / r ' l ; EINECS* | 
1 1 1 . - - ^ ^ - ^ . { 1 . 1__ I 
] 7 4 4 0 - 4 7 - 3 ICHROMIDM | >=99% | ; 2 3 1 - 1 5 7 - 5 | 

j . H a z a r d Symbols : XN 
R i s k P h r a s e s : 40 

**** SECTION 3 - HAZARDS IDENTIFICATION **** 

EMERGENCY OVERVIEW 
A p p e a r a n c e : . s i l v e r - g r a y . 
Warning! May c a u s e a l l e r g i c s k i n r e a c t i o n . Causes d i g e s t i v e t r a c t 
i r r i t a t i o n . M a y ' c a u s e l i v e r damageT- May cause " k i d n e y ^iaia'a-ge; ^Kay-- -.' • -.• - -
c a u s e l u n g damage." CausVs ' eye arid s k i n i r r i t a t i o n . Causes s e v e r e ' ~ - --' 
r e s p i r a t o r y t r a c t i r r i t a t i o n . ' ' • • ' • . . : • • • ' -
T a r g e t O r g a n s : Liver ' . " " ' ' . - . . - - - . ^•-

P o t e n t i a l H e a l t h E f f e c t s - - . . - . ^ . - - . „ - . .- -.. . -, 
Eye: _ . , ' . . . " . , . . . . . . . , ._ 

V C a u s e s eye. i r r . i t a t J . o r i . May c a u s e c o n j u n c t i v i t i s . ,. '_ '. 
Skin:" 

... Causes -skin i r r i t a t i o i i . P r o l o n g e d a n d / o r r e p e a t e d c o n t a c t .may c a u s e . 
" i r r i t a t i o n a r i d / o r dermatitis. ,"^ Maŷ , cause" s k i n s ' e n s i ' t i ' z a t l o n , a n " 

a l l e r g i c r e a c t i o n , which b e c o m e s . ' e v i d e n t u p o n - r e - e x p o s u r e t o t h i s 
m a t e r i a l . 

I n g e s t i o n : 
Maiy cause i r r i t a t i o n of t h e d i g e s t i v e t r a c t . May c a u s e l i v e r damage. 

I n h a l a t i o n : 
Causes r e s p i r a t o r y t r a c t , i r r i t a t i o n . ; I i i h a l a t i o n . p f .fumes! may c a u s e 
m e t a l fume f e v e r , , which, i s c h a r a c t e r i z e d b y f l u - l i k e symptoms w i t h 
m e t a l l i c t a s t e , - f e v e r , c h i l l s , cough, w e a k n e s s , . .chest , p a i n , musc le 
p a i n and i n c r e a s e d w h i t e b l o o d c e l l c o u n t . May cause a s t h m a and 
s h o r t n e s s of b r e a t h . May c a u s e h e a d a c h e , coughing, f e v e r , we igh t 
l o s s , and p n e \ m i o c o n i o s i s . 

C h r o n i c : ~ - • 
Prolonged inhalation may cause respiratory tract inflammation and 
lung damage. 

**** SECTION 4 - FIRST AID MEASURES **** 
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Eyes: ' , . . , , , ' , " . . , - . 
Flush eyes with.plenty of"water for at leait.15 minutes, " 
occasionally l if t ing the upper and lower eyelids". Get medical aid 
immediately. "" ' „.,.•_,.. 

Skin: 
Flush skin with plenty of soap and water for at least 15 minutes 
while removing • contaminated clothing'and shoes.'Get medioal aid if 
i r r i ta t ion develops or persists . Wash clothing before reuse. 

Ingestion: 
Do'"islOT-induce vdmiti-ngf "If r'victii-is conscious and-alert; give 2-"4 

• cupfuis, of milk'or water'i-'Never "give anything by-mouth t.o an 
uriconscious "person.- "Get medical--aid-immediately.; " -

Inhalation: . •. _ •-•. • 
Remove from exposure to fresh air immediately. If not breathing, 
give ar t i f ic ia l respiration^ ;-.if::breathing.-is difficult, give oxygen. 

- •- --Get-medical aid.--IDo NOT-use-mouthrtO'-mouth-resuscit.ation. -
Notes t-o .Physic ian: ' i.--̂ :;,-- ; : ' ' ; ; - - . " . - . 

T r e a t - s y m p t o m a t i c a l l y and s u p p o r t i v e l y . . . . . 

**** SECTION 5 - TIRE'-^IGHTING MEASURES **** 

G e n e r a l I n f o r m a t i o n : • i.-.-,,.--"s-,.̂ .;,'-*-;!-.' ^ 
E v a c u a t e a r e a a n d > f x g h t " . f x r e f S f o m ' a s a f e d i s t a n c e . As i n any f i r e , 
w e a r a se l f -conta in 'ec i" '* i3f ' ea th lng~.appara tus i n p r e s s u r e - d e m a n d , 
MSHA/NIOSH ( a p p r o v e d o r ,equi-&aient ) , a n d . f u l l p r o t e c t i v e g e a r . May 

" "biirri" with" i n v i s i b l e • flame." 'Duf£ng''a "f i re ," "" ' i r r i " t a t i r ig"a r id"h igh ly 
t o x i c g a s e s may b e g e n e r a t e d b y t h e r m a l d e c o m p o s i t i o n o r c o m b u s t i o n . 
D u s t can be a n e x p l o s i o n h a z a r d when e x p o s e d t o h e a t o r flame'* 

E x t i n g u i s h i n g M e d i a : 
Use d r y s a n d o r e a r t h t o s m o t h e r f i r e . Dse d r y c h e m i c a l t o f i g h t 
f i r e . C o n t a c t p r o f e s s i o n a l ' f i ^ P ~ ^ i 9 l ^ t e r s i m m e d i a t e l y . . . 

A u t O i g n i t i o n T e m p e r a t u r e : N o t a v a i l a b l e . --.-.r •;'.,. ;:', , • . _ - : 
F lash P o i n t : Not a v a i l a b l e . 
E x p l o s i o n L i m i t s , l o w e r : . 0 2 3 0 o z / f t 3 
E x p l o s i o n ,Limi t , s , u p p e r : N o t . a v a i l a b l e . . - ;• . , 
NFPA R a t i n g : - ( e s t i m a t e d ) Health:^--2;• F l a m m a b i l i t y : ; 1 ; R e a c t i v i t y : 1 

**** SECTION 6 - ACCIDENTAL RELEASE.'MEASDRBS *.*** 

Genera l I n f o r m a t i o n : " Use p'roper" p e r s o n a l p r o t e c t i v e e q u i p m e n t as i n d i c a t e d 
i n S e c t i o n 8 . 

S p i l l s / L e a k s : - - , , : • . . - -- . . 
C l e a n up s p i l l s i m m e d i a t e l y , o b s e r v i n g p r e c a u t i o n s i n t h e P r o t e c t i v e 
Equipment s e c t i o n . Sweep u p o r absorb m a t e r i a l , t h e n p l a c e i n t o a 
s u i t a b l e c l e a n , d r y , ~ " c l o s e d ' c o n t a i n e r f o r ' d i s p o s a l . A v o i d g e n e r a t i n g 
d u s t y ' c o n d i t i o n s . -Remove a l l - s o u r c e s of i g i i i t i o n . I s o l a t e a r ea a n d 
d e n y e n t r y . P l a c e u n d e r an i n e r t a t m o s p h e r e . Do n o t u s e c o m b u s t i b l e 
m a t e r i a l s s u c h a s p a p e r t o w e l s t o c l e a n up s p i l l . 

**** SECTION 7 - HANDLING and STORAGE **** 

Hand l ing : 
Wash t h o r o u g h l y a f t e r h a n d l i n g . Remove c o n t a m i n a t e d c l o t h i n g and 
wash b e f o r e r e u s e . Use w i t h adequa te v e n t i l a t i o n . M i n i m i z e dus t 
g e n e r a t i o n a n d a c c u m u l a t i o n . Use s p a r k - p r o o f t o o l s a n d e x p l o s i o n 
p r o o f e q u i p m e n t . Avo id c o n t a c t with s k i n and e y e s . Keep c o n t a i n e r 
t i g h t l y c l o s e d . Avo id c o n t a c t wi th h e a t , s p a r k s and f l a m e . Avoid 
i n g e s t i o n and i n h a l a t i o n . H a n d l e under a n i n e r t a t imosphere . 

S t o r a g e : 
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Keep away from h e a t , s p a r k s , a n d f l a m e . S t o r e i n a t i g h t l y c l o s e d 
c o n t a i n e r . Keep from c o n t a c t w i t h o x i d i z i n g m a t e r i a l s . S t o r e i n a 
c o o l , d r y , w e l l - v e n t i l a t e d a r e a away from i n c o m p a t i b l e s u b s t a n c e s . 
Keep away from a c i d s . Keep c o n t a i n e r s t i g h t l y c l o s e d . Do n o t expose 
t o a i r . S t o r e u n d e r an i n e r t a t m o s p h e r e . 

***• SECTION 8'-- EXPOSURE CONTROLS, PERSONAL -PROTECTION -**.** 

E n g i n e e r i n g C o n t r o l s : , 
F a c i l i t i e s s t o r i n g ; o r u t i l i z i n g . . t h i s ^ m a t e r i a l shou ld b e . e q u i p p e d -
w i t h an e y e w a s h f a c i l i t y and a i s a f e t y . shower..-^-Use adequa te , g e n e r a l o r 
l o c a l e x h a u s t v e n t i l a t i o n - t o k e e p - a i r b o r n e , c o n c e n t r a t i o n s , -below . the 
p e r m i s s i b l e e x p o s u r e l i m i t s . , . . .• 

Chemical Name 

- Exposure " L i m i t s - -
-+--" 

ACGIH I NIOSH 
+ : + ^ .rr-T -—r-+.---r : — . '.'—^ -.+-. ^ ;, ^ : 

[OSHA - : .F ina l PELsl 

11 mg/m3 TWA 
I 1 __^-.j - . _ ^ . _ _ _ _ _ _ _ 4 . . 

CHROMIUM 10.5 mg/m3 l a s Cr : 0 .5 mg/m3 
I - : , • ,:;.:.-:|.v.TWA;..;:see... £• ,.:•; ;.; .,1 
I I Appendix C for 1 
I I supplement ar-y |, 
I . .:- - .1..,exposure limits.,..| 
\- . ' - " . ' - • - ' ••. \'s.siiCrx'}25p,'.mg/j^3' | 

. . . . I '. ' . .y • .-' "^):;"IDLH" "^r^--"''^" . I-
+ . - - - r - — - - + - - - - - - T - T - - - - - - - r - - ^ + - r 7 r ~ - - - r - V - — T — : - - f ^ — - - - — + 

OSHA Vaca t ed PELs.: 
CHROMIUM: 
( a s Cr) : 1 mg/m3 TWA.. 

P e r s o n a l P r o t e c t i v e Equipment 

E y e s : 

S k i n : 

C l o t h i n g : 

R e s p i r a t o r s : 

Wear a p p r o p r i a t e p r o t e c t i v e e y e g l a s s e s -or c h e m i c a l 
s a f e t y g o g g l e s a s d e s c r i b e d by OSHA's eye a n d f a c e 
p r o t e c t i o n r e g u l a t i o n s i n 29 CFR 1910.133 o r Eu ropean 
S t a n d a r d ENl65. .- ' . . . . : " - . 

Wear a p p r o p r i a t e . g l o v e s - t o pre^vent sk in e x p o s u r e . 

Wear a p p r o p r i a t e p r o t e c t i v e c l o t h i n g t o p r e v e n t s k i n 
e x p o s u r e . ^ . .- . " - . . - . . . . . 

Fol low t h e OSHA r e s p i r a t o r r e g u l a t i o n s found i n 29CFR 
1910.134 o r European S tandard ,EN .149 . Always, u s e a 
NIOSH o r European S t a n d a r d EN 149 approved r e s p i r a t o r 
when n e c e s s a r y . 

**** SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES **** 

P h y s i c a l S t a t e : 
A p p e a r a n c e : 
Odor: 
pH: 
Vapor Pressure: 
Vapor Density: 
Evaporation Rate: 

Solid 
silver-gray 
odorless 
Not available. 
Not applicable. 
Not available. 
Not applicable, 
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v i s c o s i t y : Not a p p l i c a b l e . 
B o i l i n g P o i n t : 4784 deg F 
F r e e z i n g / M e l t i n g - P o i n t : 3 3 7 5 deg F ' 
D e c o m p o s i t i o n T e m p e r a t u r e : Not a v a i l a b l e . 
S o l \ a b i l i t y i n w a t e r : '" I n s o l u b l e i n "wa te r . 
S p e c i f i c G r a v i t y / D e n s i t y : - - - 7 . 2 e28C 
M o l e c u l a r Formula':"" - - " ' • C r " •• ' - - ' 
M o l e c u l a r We igh t : 5 1 . 9 9 6 

**•** SECTION 10 - STABILITY AITO REACTIVITY '**** •" - -

Chemica l S t a b i l i t y : . . - - - : . - . . - . • - -•, 
S t a b l e u n d e r normal t e m p e r a t u r e s a n d p r e s s u r e s . Powder o r l i q u i d i s 
p y r o p h o r i c . 

C o n d i t i o n s t o A v o i d : •. : . -. . . . 
I n c o m p a t i b l e m a t e r i a l s , i g n i t i o n s o u r c e s , d u s t g e n e r a t i o n , e ^ o s u r e 
t o a i r , a c i d s , s t r o n g o x i d a n t s . -•" - ' '-'." 

I n c o m p a t i b i l i t i e s w i t h O t h e r M a t e r i a l s : 
Ammonium n i t r a t e , h y d r o g e n iperoxidei, ' - l i t h ium," n i t r i c o x i o d e , 
p o t a s s i u m c h l o r a t e , s u l f u r i d i o x i d e , s t r o n g o x i d i z e r s , h y d r o c h l o r i c 
a c i d , s u l f u r i c a c i d j n i t r o g e n o x i d e . 

H a z a r d o u s D e c o m p o s i t i o n P r o d u c t s : 
Toxic chromium o x i d e .fumes,-••. '̂_::-i-"~ --•• ~ - . . . - - . . : •. • • 

H a z a r d o u s P o l y m e r i z a t i o n : Has n o t been r e p o r t e d . ^ 

**** SECTION 11 - TOXICOLOGICAL INFORMATION **.** . ;. 

RTECS#: 
CAS# 7 4 4 0 - 4 7 - 3 : -'GB4200006 " "'• - -' -" • - - - ~ " ' 

L D S O / L C S O : ,„ . - -" ' -

Not avai-iable". ' .--"•• - •- • . - " j .-
Carcinogenicity: 

CHROMIUM - ' • - • • " • 
"-A"dGiH:''A4 - Not Classifiable as a Hiiman Carcinogen 
lARC: Group 3 carcinogen 

Epidemiology: --"- -' •"""-"•' "~ • - " " ' -' .. .- -
Certain hexavalent chromium. compounds have been demonstrated to be 
carcinogenic on the basis of •'epidemiologic investigations bn Workers 

_ and experimental studies in animals. Increased incidences of 
respiratbiry cancer has been found in chromium (VI) workers".' There is 
an increa'sed incideKce of lung'"cancer "iri" industrial workers exposed 
to chromium {VI) compounds. Please refer to -lARC volume 23 fot a 
more detailed discussion. 

Teratogenicity: • '-
No information found. 

Reproductive Effects:' 
No information found. 

Neurotoxicity: 
No information found. 

Mutagenicity: 
No ihformat'ion found. 

Other Studies: 
See actual entry in RTECS for complete information. 

**** SECTION 12 - ECOLOGICAL INFORMATION **** 
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* ' " SECTION 13 ' DISPOSAL CONSIDERATIONS *-*** 

Chemical w a s t e g e n e r a t o r s must d e t e r m i n e whe the r a d i s c a r d e d c h e m i c a l 
i s c l a s s i f i e d as a h a z a r d o u s w a s t e . 
US EPA g u i d e l i n e s f o r t h e c l a s s i f i c a t i o n . - d e t e r m i n a t i o n ^ a r e l i s t e d i i i 
40 CFR P a r t s 2 6 1 . 3 . A d d i t i o n a l l y , w a s t e - g e n e r a t o r s must c o n s u l t s t a t e 
and l o c a l h a z a r d o u s w a s t e r e g u l a t i o n s t o e n s u r e comple te a n d a c c u r a t e 
c l a s s i f i c a t i o n . 
RCRA P - S e r i e s : None l i s t e d . 
RCRA U - S e r i e s : None l i s t e d . • - . •, •-

'**** SECTION 14 - TRANSPORT INFORMATION **** 

US DOT . 
No information available ..-, " .. 

Canadian- TDG . ,- --;.,... . :, - . ' • ' - . J • .•. , . 
No information available. -• .,, • :.- . . r 

-****. SECTION 15.- REGDIATORY-INFORMATION **..** -,.., 

US FEDERAL -̂r .,,-•: :.;.vi..j ^ -. s.-; , . ; . ' ^ : ^ ., • r-
TSCA - ' = ; - ^ • - - • ' • • . ! ••-'- -- - - - ; 

CAS# 7440-47-3 is listed on the TSCA inventory.-•-.•- •::•"-.-"..-;. --.;-: 
Health & Safety Reporting List'", "- •'- -'• "" = -' :.--̂  - -'-. -, ..-.•-.• yr-. 

None of the chemicals are on the Health k Safety Reporting List. 
Chemical Test Rules •...-"-. . '•-"::"; -'V ".- '_ 5_ .r.'":;' 

None of the chemicals in this product are under a Chemical Test Rule. 
Section I2b 

None of the chemicals are listed under TSCA Section 12b.. ., : „ 
TSCA "Significant New Dse Rule 

None of the chemicals in this material have a SNUR undpr TSCA.., -, 
SARA ' ' ', -̂""' .. 

- S e c t i o n 302 (RQ) " - .̂ '-.' 
CAS* 7 4 4 0 - 4 7 - 3 : f i n a l RQ = 5000 .pounds (2270-kg) (no . r e p o r t i n g of ' r e i e 

S e c t i o n 302 (TPQ) • • - , . _ • ' . : . . . ' 
None of t h e c h e m i c a l s i n t h i s p roduc t h a v e a TPQ. 

SARA Codes . - . - • . ' . - . . . - - , • 
CAS .# 7 4 4 0 - 4 7 - 3 : a c u t e , c h r o n i c , . , f l a m m a b l e . " . 

S e c t i o n 3 1 3 . -, _ ."I. - •̂ . ^ - _ ; -- - • . ,_ . - • ; . 
T h i s m a t e r i a l c o n t a i n s ' CHROMIUM (CASf. 7 4 4 ' 0 T : 4 7 - . 3 , 99%),which i s 

- s u b j e c t t o t h e r e p o r t i n g r e q u i r e m e n t s o f S e c t i o n 313 o f ,SARA T i t l e 
' l I I ' a n d ' 4 p ' C F R P a r t > 3 7 2 . 

C l e a n A i r A c t : 
CAS# 7 4 4 0 - 4 7 - 3 l i s t e d a s •** n o name ** i s l i s t e d a s a h a z a r d o u s a i r 
p o l l u t a n t (HAP) . 
T h i s m a t e r i a l d o e s no t c o n t a i n any C l a s s 1 Ozone d e p l e t o r s . 
T h i s m a t e r i a l d o e s no t c o n t a i n any C l a s s 2 Ozone d e p l e t o r s . 

C l e a n Water A c t : 
None of t h e c h e m i c a l s i n t h i s p roduc t a r e l i s t e d a s Hazardous 
Subscances u n d e r t h e CWA. 
CAS# 7 4 4 0 - 4 7 - 3 i s l i s t e d a s a P r i o r i t y P o l l u t a n t u n d e r t h e C l e a n 
Water Ac t . 
CAS* 7 4 4 0 - 4 7 - 3 i s l i s t e d a s a Toxic P o l l u t a n t unde r t h e Clean W a t e r 
A c t . 

OSHA: 
None of t h e c h e m i c a l s i n t h i s p roduc t a r e c o n s i d e r e d h i g h l y h a z a r d o u s 
by OSHA. 

STATE 
CHROMIUM can be found on t h e f o l l o w i n g s t a t e r i g h t t o know l i s t s : 
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Material Gaiety Data bUeet - f isner bcientuic rage o ux o 

C a l i f o r n i a , New J e r s e y , F l o r i d a , P e n n s y l v a n i a , M i n n e s o t a , 
M a s s a c h u s e t t s . 
C a l i f o r n i a No S i g n i f i c a n t R i s k L e v e l : 
None o f t h e c h e m i c a l s i n t h i s p r o d u c t a r e l i s t e d . 

E u r o p e a n / I n t e r n a t i o n a l R e g u l a t i o n s 
E u r o p e a n L a b e l i n g i n A c c o r d a n c e w i t h EC D i r e c t i v e s 

Haza rd S y m b o l s : XN 
R i s k P h r a s e s : 

R 40 P o s s i b l e r i s k s o f i r r e v e r s i b l e e f f e c t s . 
S a f e t y P h r a s e s : 

WGK (Water D a n g e r / P r o t e c t i o n ) 
CAS# 7 4 4 0 - 4 7 - 3 : No i n f o r m a t i o n a v a i l a b l e . 

U n i t e d Kingdom O c c u p a t i o n a l E x p o s u r e Limi ts 
CAS# 7 4 4 0 - 4 7 - 3 : OES-On i t ed Kingdom, TWA 0 .5 mg/m3 TWA 

Canada 
CAS# 7 4 4 0 - 4 7 - 3 i s l i s t e d o n Canada ' s DSL L i s t . 
T h i s p r o d u c t h a s a WHMIS c l a s s i f i c a t i o n of D2A, D2B. 
CAS# 7 4 4 0 - 4 7 - 3 i s l i s t e d o n Canada ' s I n g r e d i e n t D i s c l o s u r e L i s t . 

E x p o s u r e L i m i t s 
• CAS#. 7 4 4 0 - 4 7 - 3 : OEL-ARAB R e p u b l i c o f Egypt:TWA 0 . 0 5 mg/m3 

OEL-AUSTRALIA: TWA 0 .05 mg/m3 
OEL-BELGIUM:TWA 0 . 5 mg/m3 
OEL-DENMARK: TWA 0 .5 mg/m3 
OEL-FINLAND:TWA 0 . 0 1 mg/m3 
OEL-FRANCE: TWA 0 . 5 mg/m3 
OEL-JAPAN:TWA 0 . 5 mg/m3 
OEL-THE NETHERLANDS:TWA 0 . 5 mg/m3 
OEL-THE PHILIPPINES:TWA 1 mg/m3 
OEL-SWEDEN:TWA 0 . 5 mg/m3 
O E C - U N I T E D KINGDOM:TWA 0 . 5 mg/m3 
OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV 
OEL IN NEW ZEALAND, SINGAPORE, VIETNAM check ACGI TLV 

•**** SECTION 16 - ADDITIONAL INFORMATION .**** 

MSDS C r e a t i o n D a t e : 3 / 0 1 / 1 9 9 9 Rev i s ion #4 Da t e : 8 / 0 2 / 2 0 0 0 

The i n f o r m a t i o n a b o v e i s b e l i e v e d t o be a c c u r a t e and r e p r e s e n t s t h e b e s t 
i n f o r m a t i o n c u r r e n t l y a v a i l a b l e t o us . However , we make n o w a r r a n t y o f 
m e r c h a n t a b i l i t y o x any o t h e r w a r r a n t y , e x p r e s s or i m p l i e d , wi th r e s p e c t t o 
such i n f o r m a t i o n , and we a s s u m e no l i a b i l i t y r e s u l t i n g from i t s u s e . Users 
s h o u l d make t h e i r own i n v e s t i g a t i o n s to d e t e r m i n e t h e s u i t a b i l i t y o f t h e 
i n f o r m a t i o n f o r t h e i r p a r t i c u l a r p u r p o s e s . I n no way s h a l l t he company be 
l i a b l e f o r any c l a i m s , l o s s e s , o r damages of any t h i r d p a r t y o r f o r l o s t 
p r o f i t s or any s p e c i a l , i n d i r e c t , i n c i d e n t a l , c o n s e q u e n t i a l or e x e m p l a r y 
damages , h o w s o e v e r a r i s i n g , e v e n i f the company has b e e n a d v i s e d o f 
t h e p o s s i b i l i t y o f such d a m a g e s . 
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International Chemical Safety Cards 

COPPER ICSC: 0240 

COPPER 
(powder) 

Cu 
Atomic mass: 63.5 

CAS # 7440-50-8 
RTECS # GL5325000 
ICSC #0240 

TYPES OF 
HAZARD/ 

EXPOSURE 

FIRE 

EXPLOSION 

ACUTE HAZARDS/ 
SYMPTOMS 

Combustible. 

PREVENTION 

NO open flames. 

FIRST AD)/ 
FIRE FIGBniNG 

Special powder, dry sand, NO 
ofter agents. 

1 

EXPOSURE 

• INHALATION 

• SKIN 

• EYES 

> INGESTION 

CougL Headache. Shortness of 
breath. Sore throat 

Redness. 

Redness. Pain. 

Abdominal pam. Nausea. 
Vomiting. 

SPn J AGE DISPOSAL 

Sweep spilled substance into 
containers. Carefidly collect remainder. 
Then remove to safe place (extra 
personal protection; P2 filter respirator 
for hannfiil particles). 

PREVENT DISPERSION OF 
DUSTI 

Local exhaust or breadiing 
protecdon. 

Protective gloves. 

Safety goggles. 

Do not eat, drink, or^mdke 
AiTiiig work, 

STORAGE 

Separated from: see Chemical Dangers. 

Fresh air, rest Refer for medical 
gttcntioii. 

Reniove contaminated clothes. 
Rinse and then wash skin with 
water and s o ^ . 

First rinse, with plenty of water 
for several miautes (remove 
contact lenses if easily possible), 
then take to a doctor. 

Rinse mouth.. Refer for medical 
Attcntioii. 

PACKAGING & 
LABELLING 

SEE IMPORTANT INFORMATION ON BACK 

- r p i o p tViAn Frepand m tiie context of coopetation tetwen the Intenmtional Programme on Cheinical Safety & the 
l l . ^ S l _ : U.&4U Cominission of the European CoimnunhiesO IPCS CEC 1993 

International Chemical Safety Cards 

COPPER ICSC: 0240 

PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: 
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RED POWDER, TURNS GREEN ON 
EXPOSURE TO MOIST AIR 

PHYSICAL DANGERS: 

CBEmCALDANGERS: 
Shock-sensitive compoundis me formed with 
ace^deiiic cofhpqimds, ethylene oxides'aiid -
azides.Jleacts.witli^ong oxidants like 
chloraJuesThroinateSaiidiodates^ causing 
explosion.Mzard.;,. .- - • , X 

:0C6iJP;ATl6N^ EXPOSURJE LDVUTS 
( O E I ^ ) y • [ ] • -
TLVippniroS mg/m^ fume (ACGIH 1992-
•1993).-' > . -^ 
TLV (as Cu, dusts & mists): ppm; 1 mg/m^ 
(ACGIH 1992-1993).' ' 

The substance can be absorbed into the body by 
inhalation and by ingestion. - - -• 

INHALATION RISK: 
Eyappratign at 20''C„is,negIigibIe; a harmful 
concentration of airbome particles can, 
however, be reached quickly when dispersed. 

iSFllCTS OFSHOI^TT'nEiE^ 
Inhalation of fume may cause metal fever (see 
Notes). - -

EiFTFEcfs OF LONG-TERM 6 R 
RJEPEATED EXPOSDRi;: 
Repeated or prolonged contact may cause skin 
sensitization. - , - -

PHYSICAL 
PROPERTIES 

Boiling point 2595°C 
Melting point: 1083°C 

Relative density (water = 1): 8.9 
^ Solubility in water none' , ';' ' 

ENVIRONMENTAL 
DATA 

N O T E S 

The symptoms of metal fume fever do not become manifest until several hours. 

ADDITIONAL INFORMATION 

ICSC: 0240 COPPER 
O IPCS. CEC, 1993 

IMPORTANT 
LEGAI^ 

NOTICE: 

Neither the CEC or tiie IPCS nor any person acting on behalf ofthe CEC or the IPCS is responsible 
for the use which mi^t be made of this information. This card contains the collective views ofthe 
IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements mcluded 
in national legislation on the subject The user should verify compliance ofthe cards with the 
relevant legislation in the country of use. 
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MSDS Number: C5170'* * 

'-

'-- -,;- • / ' . , : - ; : o--- - . ; 

*•**-Effective Date: 

' , ' \ - ' - - : - • - : - = • • • • 

05/17/01 * * Supercedes: 05/22/98 

• /V.~ f\ ' l:i ' . . , ' . . ,^\ ».":-o.,'/.Vr "' - ? i . I..- • ".T'î '̂ -'-

.^ , j ,^ ' .v^ . _ - w . ' -.^^y ^̂  I .Ti. ,1^,-

^S^^^^^. S ^ i ^ Oat^ SliB^: / 
- . - - - ' . ' ; . / . ; - , . - . : ' ^ . . ' . . - ' - • - . • • • " . • • , - . • ' • , • . ' 

Pmat NtonndOKKltfiakgr, 

r :",•:.'l-'Zi^i': f':.-".. 

vine.I .y .liSiyigndandai T f e ^ S Hai&CHBBTREC, CiteU<B>«xiNafiana( 

;^AnfeAiQe]iufi|Liiwi j :i.'ii .̂ .' / 
LKM-U^UMWeaFWBmi.lL.IJ-111- I - l u l l - t l l U I - U I I L I I 

$ep^(^'e»S6iiSSaiiet^isshiaf», 

COPPER METAL 

l/ProductIde^tijBcatio^ 

k S y n b n ^ s : GJ. 77400;^ArwbodCafiper 
r'c^-Nb::'1^b^5io-8"''- ' " " " " -"•''•"-
'••. Molecjilar Weight: 63.546 
"CHermcal Fofmfila: Cu 

;.Product'CodM:- j . - . ; -
r J.T. Baker: 1714,1720,1732,1736 ' 
f Msininckfoifltr i733;4649 ' ' ' '- '- '̂̂ "^ J'-'-

2. Compositiqn/IJDifor^ IngredUients 

Ingred ien t 

Copper 

CAS No Percen t 

7440-50-8 90 - 100% 

Hazardous 

Yes 

3. Hazards Identification 

Emergency Overview 
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WARNING! HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION 
TO SKIN, EYES AND RESPIRATORY TRACT. AFFECTS THE LIVER AND 
KIDNEYS. CBOlONielEXPOSURE MAY CAUSE TISSUE DAMAGE. 

J.T. Baker SAF-T-DATA^^^ Ratings (Provided here for yoiir convenience) 

Heaiai Rating": 6"-Noiie" ' 
FlammabUity Rating: 0 - None 
Reactivity Rating:,0 - None 
Contact Rating: 1 - Slight 
Lab Protective Equip: GOGGLES; LAB COAT 
Storage Color Code: Orange (General Storage) - - .. 

Potential Health. Effects 

InhaIatioii:.>,f_\r^'v<r.„:^^...^;-r.,.-\ ... ' '-•' •:..•...•.••.,..•:: ^ •...;-.-c ;./y-.^?; .-•:• .-j^-
Inhalation of dust^ and fiiraes, of metallic copper causes^imtation ofthe upper respiratory ' ;-
tract, congestion of nasal-mucous membranes, ulceration'and perfoiktion ofthe nasal"...- ' . : . 
septum, and pharyngeal congestion. Inhalation of copper fumes may give" rise to metal furher 
fever (high temperature, metallic taste, njausea, coughing, general weakness," muscle aches, 
and ejchaustion). rr.. .v ; • ; > ' 
Ingestiou:--'^^r-,'•:":':. J.:-' :.' -'• ''"" ' , :-̂ - : '....:.: ,,, : ..;. .̂ ;:. : ^. 
Copper ingestion causes nausea, vomiting, abdominal pain, metailictast'e, and diarrhea,; ' 
Ingestion of large doses niay cause stomach and intestine ulceration, jaundice, and kidney • 
and liver damage. 
Skm Contact: 
Caiises irritation to sldn Symptoms include redness, itching, and pain. Exposure to copper 
dust may cause a greenish-black skin discoloration. .;- - . : , ' - ' . •.,. " ".r ; -. • 
Eye Contact: 
Small copper particles in the eyes niay cause^irritation, discoloration, arid damage. 
Chronic Eicpdsure:, ^ ^ ^̂ '̂ " " • 
Prolonged di; repeated^ejqppsiirp to copper can discolor sldn and hair'aiid i m t ^ Ihe sldn; 
may ca.i;se ntild ^eniiafitis, nmhy hose, tod irritation of the'mucous membianes. Repeated, 
ingestibii mky 'datnage the liver and kidneys. Repeated inhalation caii cause chronic 
respiratory disease." 
Aggravation of Pre-existing Conditions: 
Pefsons "with pre-existing sVin disorders or impaired liver, kidney, or pulmonary ftinctiqn or 
pre-existing Wilson's disease may be more susceptible to the effects of this material. 

4. First Aid Measures 

Inhalation: 
Remove to fresh air. If not breathing, give artificial respiration. If breathing is diJEcxilt, give 
oxygen. Get medical attention. 
Ingestion: 
Induce vomiting immediately as directed by medical personnel. Never give anything by 
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mouth to. an unconscious person. 
Skin Contact: , .-
Immediately flxish skin with plenty of so^ and water for at least 15 minutes. Remove 
contaminated clothing and shoes. Get medical attention. Wash clothing before reuse., 
Thoroughly clean shoes before reuse. 
Eye Contact: ^ - - , . 
Irmnediaiely flush~eyes with plenty of water for at least 15 mintites, liffing lower and upper 
eyelids occasionally. Get medical attention immediately. ,; r '• -

5. Fire Fighting Measures . . 

Fire: 
Not considered to be a fire hazard since the bulk solid does not bum, but very fihfely divided 
particles (ultra-fine powder) may bimi in air. 
Explosion: 
Not considered to be an explosion hazard. Reactions with incompatibles may pose an '.. 
explosion/hazard. Liquid copper explodes on contact with water> Highcoiicentrations of~: -'' 
finely di\qddd~ctopperpai^ ":. 1 . .•M'yv:::̂ :̂ 

TFJJreJExtiiigiiishnijg Meaia: :•:; •.:;7r::"r;' •.̂ ;. .?' r V,; •'.̂ n'̂ V '̂̂ ' "••••H-!j:̂ ;J v jv^ '̂:y-:.C. .J,:.'. •,: ;:'-
Use any meanŝ JsuitabJe for extinguishing surroimding fire.- u. .. - -. . : . ..ir,. -;;-.. ' 
Special Infonniation: -h-'-.. v' -
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained. - ' 
breathing apparatus .with full fecepiece operated in the pressure demand or otiier positive :. 

• pressure:mbde;-: .:'.v̂ -̂ %^̂ - •̂ -\̂ •—,.-.i: : r':-r\\'-^ •'• \ -r-i, ',}z\ :i •.- "-;'''?T ;̂'".̂ ''̂ =£--f"'-• 

6. Accidental Release Measures 

VentUate area bf le^c or spUl. Wear appropriate personal protective equipment as.rspeqifeed , 
in Section .8. Spills:. Sweep up and containerize for reclamation or disposal..̂ abuiimiangoi: 
wetswpeping.may.be,usedto.avoi4dus^ US Regulations'(CERCL3^).rbquir^ 
reportiiig"q)iIls and releases tb'soil,"vratef_and air in qiiandties. the'tpil 
free number for the US Coast Guard National Respoiise Craiter is (SbO) 424-8̂ ^̂ ^ 

7. Handling and Storage 

Keep in a tightiy closed container, stored in a cool, dry, ventilated area. Protect against 
physical damage. Avoid exposure to air and moisture. Isolate from incompatible substances. 
Containers of this material may be hazardous when empty smce they retain product residues 
(dust, solids); observe all warnings and precautions listed for the product. 
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8. Exposure Controls/Personal Protection 

Airborne Exposure Limits: 
Copper Bust and Mists, as Cu: 
- OSHA Permissible Exposure Limit (PEL) -
1 ing/m3 (TWA) 
- ACGIH Threshold Limit Value (TLV) -
1 mg/m3 (TWA) 
Copper Fume: 
-GSHAPermissible ExposureLiniit^EL)-
0.1mg/m3(TWA) 
- ACGIH Threshold Limit Value (TLV) -
0.2mg/m3(TWA) 
Ventilation System: 
A sy stein of local and/or.general exhaust js recommended to keep employee exposures 

of it into the general work area. Please refer, to Sie^ACGIHjfccitta^^ 
Ventilation, A Manual of Recommended Practices, most f6c^t e^tibi^ 'fbf.iietails:' ;' '' '' 
Personal Respirators (NIOSH Approved): .r.T " ^ . a . 
If the exposure limit is exceeded, a fiiU facepiece respirator with dust/mist mteir inay be 
worn up to 50 times the exposure limit or the maxirnum use concentration specified liy the 
appropmte.regtiktoiq,^ age^^ wiucheyer is Ipjvest For emergencies 
or jnstkrites wHercme ]e3gpps^ use a JuU-facepieceppsitive-^^ 
aif̂ uppUeH f^i3iiS.tbl:-'W^^RNll^G:'!^ respiratdfs do hot pirotect workers in 
oxygen-deficient atinpspneres.; ^'^ ..,-,.. . , " » . - . , . . 
SldnPrptectiofer-:-'̂ '''J'̂ ^^^^ '."^ ['.''j '..,\. 
WearJu^eiyioUs prptebtiyte Clothing, including boots, gloves, lab coa^ apron or coveralls, 
as apprdpJiateVfp preVent^f^ntpn^ ' ' . ' . ' 
Eye Protection: 
Use chemical safety goggles "and/of full face shield where dusting or spl^hing of solutions 
is possible. Maintain eye wash fountain and quick-drench facihties in work area. ; 

9. Physical and Chemical Properties 

Appearance: 
Reddish, metallic, solid. 
Odor: 
Odorless. 
Solubility: 
Insoluble in water. 
Density; 
8.94 
pH: 
No information found. 
% Volatiles by volume @ 21C (70F): 
0 
Boiling Point: 
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2595C (4703F) 
Melting Point; 
1083C(1981F) 
Vapor Density (Air=l): . - . 
Not applicable. - , i . 
Vapor Pressure (mm Hg): . . . . 
1 @ 1628C (2962F) , :•:•.:: 
Evaporation Rate (BuAc=l): . . , , . ; . . 
No infonnation found. .^, ,7 _' ,-a. 

•V--

10. stability and Reactivity 

stability:. 
Stable under ord 
air; one>!pbsiire,'3_̂ ^̂ ^ _̂ , _̂  ^ .̂  _̂  . , . ,̂  ..^ , 
wMte, higlfly'es^losiy^^ ,̂  
HazardousDeComppsitiqhPxtiai^^^ , . , , , . . , A-. = -. : . . . - i ; 
No information lound. . . ^̂  . , -.A.,.- .( ,..;., , , -fv- -. 
Hazardous Polymerization:. ,. , : ., v - ; ., . : , : : . , . . , . ..,> 
'Wmnotocciir.-.-.;.^.,. . , .... .. ,. ._ , . . , . : . . / . . , , : . . . . . , , . , . . , , ; ';'••.,•'-.,, ,. 
Lacom,pia.tUiMilies:.. 

ReactsvidieiiiSi/^with amihoiutim nitrate,'brbmibSjtoo^^ 'cmpra^s,'e|bLyiene c^xide^ ĵ.;!/̂ ,, 
hydro'zoic acid, potassium oxide, dimethyl sulfoxide plus trichloroacetic kcid,ny&)gen^,^t^ '̂-_. ,' 
peroxide, sodium peroxide, sodium azide, sidfimcacid,^hydrogen sulfide plus, air,'&d^ '"T. 
azide. A potentially ejcplosive reaction dccurs with, actylenic cdmpotmdsrCop^ ignites on 
contact with chlprine, fluorine (above 121C), chlorine trifluoride', ah(i Hydr^dhumnitraie -'"̂  
(above 70C). An .incandescent reaction occurs with potassium dioxide. T ' . !. , 
ConditiohsioAvoid:''" " \ '_ .""_ _\ ]' •;-'.'.''""'.-.'". ' -- i'.:i, .-.';'-i'-, 
Incompatibles and prolonged e3q)bsure to air and moisture."' -•••-• - ••• 

11. Toxicological Information 

No LD50/LC50 infonnation found relating to normal routes of occupational e3q)bsure. 
Investigated as a tumorigen and a reproductive effector. 

\Cancer Lists\ ^—-
NTP Carcinogen 

Ingredient Known Anticipated lARC Category 

Copper (7440-50-8) No No None 
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12. Ecological Information 

Environmental Fate: 
No information found. 
Environmental Toxicity: 
No information found. 

13.1)isposaLConsiderations 

Whatever cannot be saved for recovery or recycling should be managed in ecu appjpprî ate 
and approved waste disposal fecility. Processing, use or contaminatidnof "this piroduct may 
change the waste management options. State and local disposal regulations may differ from 
federial disposal regul^^o^^- Dispose of cdhtaiher and unused-contents in accortiahce with 
federal, state and. localrequkements..—_-- - :^^'"'' -?-'-'",>r^ •' 

14. Transport Information 

Not regulated. 

15. Regulatory Information 

'•—-NCh'eniicai Inventory Status - Part-- 1\-
Ingredient . • , : • • . • ' . ' ' -TSCA EC Japan "Australia 

Copper (7440-50-B) 

XChemical Inventory Status - Part 2\-

Ingredient 

Copper (7440-50-8) 

Yes Yes No Yes 

—Canada— 
Korea DSL NDSL Phil. 

Yes Yes No Yes 

\Federal, State & International Regulations - Part 1\ 
-SARA 302- SARA 313 

I n g r e d i e n t HQ ' TPQ L i s t C h e m i c a l C a t g . 

Copper (7440-50-8 ) Nb No Yes No 

\ F e d e r a l , S t a t e & I n t e r n a t i o n a l R e g u l a t i o n s - P a r t 2 \ 
-RCRA- -TSCA-

I n g r e d i e n t CERCLA 2 6 1 . 3 3 8 (d ) 

Copper (7440-50-8 ) 5000 No No 

Chemical Weapons C o n v e n t i o n : No TSCA 1 2 ( b ) : No CDTA: No 
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SARA 311/312: Acute: Yes Chronic: Yes Fire: No Pressure: No 
Reactivity: No (Pure / Solid) •":.''",?;" "\. .̂  • .. 

Australian Hazchem Code: None allocated. .. .r ,;iti:5i ;,.,;.. 
Poison Schedule: None allocated. ,., M - •;, " ; -. 
WHMIS: 
This MSDS has been prepared according to the hazard criteria of the.Controlled Products 
Regulations (CPR) and the MSDS contains all ofthe information required by the CPR. 

1 6 . O t h f e r l i i f o r m a i d i Q ^ ^ ^ ^>^-^J^:J'^-:^•.^.<t^5^7'^:•^^^i^5v^'^i•^ ••'•yxX,.. 

NFPA Ratings: Healtii: 2 Fiammablii5r:„0 Reactivity: 0 .,. .,,. :<, ̂  ,r.\= '7K--.-- V - -.''--'-. • 
Label Hazard Warning: . .?^:,im^i^<m^-i^^&^-^iX:^''.:^:.-J; 
WARNING! HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION TO 

..SKIN,EYES.AND RESPIRATORY-TRACT. AE^CTSIHE.LI¥ERAND.KIDNEYS. . ~. , 
CHRONIC EXPOSURE MAY CAUSE TISSUE DAMAGE.. 
Label Precautions: ,,,^....1..^, i.t.^.,y.^^-4;.. ...-.-...(• .vi-' 
Avoid contact with eyes, skin and clothing. ' "•- '•* ̂ ^^' V̂ -̂̂  -"̂  "• ^ •̂  =̂: ?l'T' ̂  - ' ' ' - '• 
Wash thoroughly after handling. 
Avoid breathing dust or vapors. > =• '-- -•,, - • 
Keep container closed. 
Useooly with adequate ventilation: "; ~ " . : - - - - - .,.,-........,._ .. , 
Label First Aid: 
If swallowed, induce vomiting hnmediately as directed by^medical-p^pnqcl. l^eyer.^ye.,. V- • 
anything by mouth to an unconscious person. If inhaled, remove to" fresh air. If hot 
breathing, give artificial respiration. If breathing is diE&cult, give pxygen,; In case of contact, 
immediately flush eyes or sldn vvith plenty of water for at least 15 minutes. Remove . , 
contaimnated clothing and shoes. Wash clothing before reuse. In all cases, get medical 
attention. '̂ " \' ' . -
Product Use: 
Laboratory Reagent. 
Revision Information: 
No changes. . - -
Disclaimer: ^ 

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but 
makes'no representation as to its comprehensiveness or accuracy. This document is 
intended only as a guide to the appropriate precautionary handhng ofthe material by 
a properly trained person using this product. Individuals receiving the information 
must exercise their Independent judgment in determining its appropriateness for a 
particular purpose. MALLEVCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EriHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIMFTATION ANY WAiElRAIOIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT 
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
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BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON THIS INFORMATION. 
* * * * * * + * * * * * * + * * * + * + * : * * * * * * * * * * + * j J : * * * * * * * * * * * * + * * * * * * * * * * * * l | = * * * * * * * * * * * . * * * * * > * * 

Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S A.) 
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SPEX INDUSTRIES, INC — CYANIDE 

MSDS S a f e t y I n f o r m a t i o n 

FSC: 6550 
MSDS Date: 05/07/1993 
MSDS Num: BTZDG 
LIIN: 00N049220 
Product ID: CYANIDE 
MFN: 01 
Responsible Party-
Cage: 07987 
Name: SPEX INDUSTRIES, INC 
Address: 3880 PARK AVE 
City: EDISON NJ 08820 
Info Phone Number: 908-549-7144 
Emergency Phone number: 800-424-9300(CHEMTREC) 
Published: Y 

Contractor Summary 

Cage: 07977 
Name: .SPEX CERTIPREP INC 
Address: 203 NORCROSS AVE 
City: METDCHEN -NJ 08840 
Phone: 732-549-7144 
Cage: 07987 
Name: SPEX INDUSTRIES, INC 
Address: 3880 PARK AVE 
City: EDISON NJ 08820 
Phone: (201) "549-7144 

Ingredients 

Cas: 151-50-8 
RTECS #: TS8750000 
Name: POTASSIUM CYANIDE 
% Wt: 0.0063 
OSHA PEL: 5 MG/M3 (CN) 
ACGIH TLV: 5 MG/M3, C 
EPA Rpt Qty: 10 LBS 
DOT Rpt Qty: 10 LBS 

Health Hazards Data 

LD50 LC50 Mixture: LD50: (ORAL,RAT) 10 MG/KG 
Route Of Entry Inds - Inhalation: YES 
Skin: YES 
Ingestion: YES 
Carcinogenicity Inds - NTP: NO 
lARC: NO 
OSHA: NO 
Effects of Exposure: CONC KCN IS A RAPIDLY FATAL POISON WHEN TAKEN INTO 
DIGESTIVE SYS. TOX SYMPS MAY ALSO OCCUR WHEN INHALED. PRLNGD SKIN CONT WILL 
CAUSE IRRIT & POSS POISONING COULD OCCUR IF SKIN IS BROKEN. BUT SOLN CNTN 
S A VERY SM AMT (0.0063%) OF POTASSIUM CYANIDE. A STUDY BY AN INDEPENDENT LAB 
HAS SHOWN THAT THIS SOLN (EFTS OF OVEREXP) 

Explanation Of Carcinogenicity: NOT RELEVANT 
Signs And Symptions Of Overexposure: HLTH HAZ: DID NOT INDUCE ANY MORTALITY IN 
"LAB ANIl̂ ALS FOLLOWNG ORAL ADMIN (§0.5 G/KG & WAS CONSIDERED TO HAVE AN 
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ACUTE ORAL LD5 0 VALUE OF 0.5 G/KG. -ALL ANIMALS APPEARED NORM THROUGHOUT , 
14-DAY OBSERVAT ION PERIOD & NO ABNORM WERE NOTED 0 NECROPSY ON DAY 14 OF 
STUDY. - . . • - , . 
dical Cond Aggravated By Exposure: NONE SPECIFIED -BY MANUFACTURER, 

.irst Aid: EYES: FLUSH WITH WATER FOR AT LEAST 15 MINUTES OCCAS.-LIFTING LIDS. 
SKIN: REMOVE CONTAMD CLTHG, THEN FLUSH W/WATER-FOR-g-LST 15-MIN-.. WASH 
CLOTHING BEFORE REUSE. INHAL: MOVE TO FRESH = AIR. INGEST: GET-IM MED-MED HELP.. 
IF IRRIT CONTINUES, GET MED ATTN IMMED. 

Handling and Disposal 

Spill Release Procedures: VENT AREA."-WIPE UP• AND PLACE.IN SEALED CONTAINER-FOR 
PROPER DISPOSAL. WASH SPILL SITE W/WATER AFTER MATERIAL-HAS-BEEN PICKED UP 
COMPLETEY. WEAR CHEM RESIST GLASSES, GLOVES & CLTHG. WEAR NIOSH/MSHA APP :.-. 
RVD RESPIRATOR. =•--- —• ' - - • -•=-̂  ....-..-.-. .-. . ̂ -^ _..... ...... 

Neutralizing Agent: NONE SPECIFIED BY MANUFACTURER. 
Waste Disposal Methods: CONTACT LOCAL HAZARDOUS OR CHEMICAL WASTE DISPOSAL 

AGENCY FOR REGULATIONS. DISPOSE OF I/A/W FEDERAL, STATE AND.LOCAL REGULATIONS 
(FP N). .rv. .' ..-.-• 

Handling And Storage Precautions: KEEP STORED IN TIGHTLY CLOSED CONTR IN A DRY-
AREA. KEEP @ ROOM TEMP; HARMFUL/FATAL IF SWALLOWED. 

Other Precautions: AVOID INHAL, INGEST & CONTACT."=.W/EYES-.t SKIN.".- ..../.;•,. 

Fire and Explosion Hazard Information . . . " '. 

Extinguishing Media: APPROPRIATE TO SURROUNDING FIRE CONDITIONS. 1 . .". 
Fire Fighting Procedures: WEAR NIOSH/MSHA APPROVED SCBA AND FULL PROTECTIVE 

EQUIPMENT (FP N). 
Unusual Fire/Explosion Hazard: POTASSIUM CYANIDE IS IN VERY DILUTE' CONC IN 

SOLN. CONC KCN MAY RELEASE HCN GAS. -l'.--: - . 

,ontrol Measures •-- - .•->' 

Respiratory Protection: NIOSH/MSHA APPROVED RESPIRATOR. 
Ventilation: CHEMICAL FDME HOOD. ... ..-
Protective Gloves:"'CHEMICAL RESISTANT GLOVfiS.- - ' 
Eye Protection:-CHEMICAL RESISTANT-GLASSES. 
Other Protective-Equii^ment:-CHEMICAL RESISTANT "CLOTHES. /' 
Work Hygienic Practices :-.-WASH CAREFULLY AFTER USE. - . " 
Supplemental Safety and Health: NONE SPECIFIED BY MANUFACTtJRER.-

Physical/Cheinical Properties 

Spec Gravity': 1 ' -
PH: 8.4 . . , . - -
Solubility in Water: SOLUBLE 
Appearance and Odor: TRANSPARENT SOLUTION 

Reactivity Data 

Stability Indicator: YES • 
Stability Condition To Avoid: NONE SPECIFIED BY MANUFACTURER. 
Materials To Avoid: AVOID CONTACT W/ACID AND STRONG OXIDIZING AGENTS. 
Hazardous Decomposition Products: CONC KCN WILL REL TOX HYDROGEN CYANIDE & 

NITROGEN OXIDES IN ADDN TO CARBON MONOXIDE & CARBON DIOXIDE. 
Hazardous Polymerization Indicator: NO 
"Conditions To Avoid Polymerization: NOT RELEVANT 

x'oxicological Information 
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Ecological Information 

MSDS Transport .Information. 

Regulatory Information 

Other Information 

HAZCOM Label 

Product ID: CYANIDE 
Cage: 07987 '•.-.;..̂-.̂. ' :VJS . - _";: ',.: .•; - .-• -. ' • . 
Company Name:r .^SPEX'INDUSTRIES, INC '. . . - - . " • 
S t r e e t : 3880 PARK AVE 
C i t y : EDISON-N J-. '-: -...•.•.- :•.-.-L. . " . . .'. . ' - . . - . - ' 
. Z i p c o d e : 0 8 8 2 0 .,',;'-".. \ , • - - . . - . ^ - . 
H e a l t h E m e r g e n c y P h o n e : 8O"Or-424.-93D0 (CHEMTREC) • ' . . . - . , . 
L a b e l R e q u i r e d IND: Y - •-- - ' - • • 
D a t e Of L a b e l R e v i e w : 0 3 / 0 1 / 1 9 9 4 • ; _ . - . 
S t a t u s C o d e : C . - • - . . - - - . 
L a b e l D a t e : 0 3 / 0 1 / 1 9 9 4 • . ; . ' -.' 
O r i g i n a t i o n Code:" G ' - " • . : . ' ^ • • - . ' , • -, -
E y e P r o t e c t i o n IND: YES 
S k i n P r o t e c t i o n IND: YES - , . . : ' . , . . ".' ' . . -.. -
S i g n a l Word: DANGER .j, - , 
R e s p i r a t o r y P r o t e c t i o n I N D : YES .- - -. . . . . . . . " -'. / 
H e a l t h H a z a r d : S e v e r e 
C o n t a c t H a z a r d : S e v e r e - . - - - . . . . 
F i r e H a z a r d : N o n e 
R e a c t i v i t y H a z a r d : None - . _ 
H a z a r d And P r e c a u t i o n s : P O I S O N . AVOID ALL CONTACT, INHALATION AND INGESTION. . 

ACUTE: ALTHOUGH POTASSIDM CYANIDE I S VERY MUCH I N • DILUTION; IN T H I S AMPULE, 
•HEALTH HAZARDS FOR CONCENTRATED POTASSIDM CYANIDE .:(KCN) ARE GIVEN. CONCE 
NTRATED KCN I S FATAL POISON I F INGESTED; TOXIC SYMPTOMS MAY .ALSO OCCUR I F , 
INHALED. PROLONGED SKIN CONTACT, WILL CAUSE,"IRRITATION AND POSSIBLE POISONING 
COULD OCCUR OF SKIN IS BROKEN. CHRONIC: NONE L I S T ED BY MANUFACTURER. ..-. 

D i s c l a i m e r ( p r o v i d e d w i t h t h i s i n f o r m a t i o n b y t h e c o m p i l i n g a g e n c i e s ) : T h i s 
i n f o r m a t i o n i s f o r m u l a t e d f o r u s e b y e l e m e n t s o f t h e D e p a r t m e n t o f D e f e n s e . 

. T h e U n i t e d S t a t e s o f A m e r i c a i n no m a n n e r w h a t s o e v e r e x p r e s s l y o r i m p l i e d 
w a r r a n t s , s t a t e s , o r i n t e n d s s a i d i n f o r m a t i o n t o h a v e any a p p l i c a t i o n , u s e o r 
v i a b i l i t y b y o r t o a n y p e r s o n o r p e r s o n s o u t s i d e t h e D e p a r t m e n t o f D e f e n s e 
n o r a n y p e r s o n o r p e r s o n s c o n t r a c t i n g w i t h , a n y i n s t r u m e n t a l i t y o f t h e U n i t e d 
S t a t e s o f A m e r i c a and d i s c l a i m s a l l l i a b i l i t y f o r s u c h u s e . A n y p e r s o n 
u t i l i z i n g t h i s i n s t r u c t i o n who i s n o t a m i l i t a r y o r c i v i l i a n e m p l o y e e o f t h e 
U n i t e d S t a t e s of A m e r i c a s h o u l d s e e k c o m p e t e n t p r o f e s s i o n a l a d v i c e t o v e r i f y 
a n d a s s u m e r e s p o n s i b i l i t y f o r t h e s u i t a b i l i t y o f t h i s i n f o r m a t i o n t o t h e i r 
p a r t i c u l a r s i t u a t i o n r e g a r d l e s s o f s i m i l a r i t y t o a c o r r e s p o n d i n g D e p a r t m e n t 
o f D e f e n s e o r o t . h e r g o v e m m e n t s i t u a t i o n . 
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POTASSIUM CYANTOE 

1. Product Identification 

Synonyms: Potassium cyanide, sohd; hydrocyanic acid, potassium salt 
CAS No.: 151-50-8 
Molecular Weight: 65.12 
Chemical Formula: KCN 
Product Codes: 
J.T. Baker: 3080 
Mallmckrodt: 6881 

2. Composition/Information on Ingredients 

Ingredient CAS No Percent Hazardous 

Potassiiim Cyanide 151-50-8 96 - 100% Yes 

3. Hazards Identification 

Emergency Overview 

POISON! DANGER! MAY BE FATAL IF SWALLOWED, INHALED OR 
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ABSORBED THROUGH SKIN. CONTACT WITH ACIDS LIBERATES 
PRISONOUS GAS. CAUSES BURNS TO SKIN, EYES, AND RESPIRATORY 
TRACT. AFFECTS BLOOD, CARDIOVASCULAR SYSTEM, CENTRAL 
NERVOUS SYSTEM AND THYROID. 

J.T. Baker SAF-T-DATA *̂™^ Ratmgs (Provided here for your convenience) 

Health Rating: 3 - Severe (Poison) 
Flanomability Rating: 0 - None 
Reactivity Rating: 2 - Moderate 
Contact Rating: 3 - Severe (life) 
Lab Protective Equip: GOGGLES; LAB COAT; VENT HOOD; PROPER GLOVES 
Storage Color Code: Blue (Healtii) 

Potential Health Effects 

In most cases, cyanide poisoning causes a deceptively healthy pink to red skin color. 
However, if a physical injury or lack of oxygen is involved, tiie sldn color may be bluish. 
Reddening ofthe eyes and pupil dilation are symptoms of cyanide poisoning. Cyanosis 
(blue discoloration of the skin) tends to be associated with severe cyanide poisonings. 

Inhalation: 
Corrosive to the respiratory tract. The substance inhibits cellular respiration and may. 
cause blood, central nervous system, and thyroid changes. May cause headache, 
weakness, dizziness, labored breathing nausea and vomiting, which can be followed by 
weak and irregular heart beat, unconsciousness, convulsions, coma and death. 
Ingestion: 
Highly Toxic! Corrosive to the gastro-intestinal tract with burning in the mouth and 
esophagus, and abdominal pain. Larger doses may produce sudden loss of consciousness 
and prompt death from respiratory arrest. Smaller but still.lethal doses may prolong the 
illness for one or more hours. Bitter ahnonds odor may be noted on the breath or 
vomitus. Other symptoms may be similar to those noted for inhalation exposure. 
Skin Contact: 
Corrosive. May cause severe pain and skin bums. Solutions are corrosive to the skin and 
eyes, and may cause deep ulcers which heal slowly. May be absorbed through the skin, 
with symptoms similar to those noted for inhalation. 
Eye Contact: 
Corrosive. Symptoms may include redness, pain, blurred vision, and eye damage. 
Chronic Exposure: 
Prolonged or repeated skin exposure may cause a "cyanide" rash and nasal sores. 
Aggravation of Pre-existing Conditions: 
Workers using cyanides should have a preplacement and periodic medical exam. Those 
with history of central nervous system, thyroid, skin, heart or lung diseases may be more 
susceptible to the effects of this substance. 

http://www.jtbaker.com/msds/enghshhtml/p5708.htm 4/30/2003 

http://www.jtbaker.com/msds/enghshhtml/p5708.htm


X V / X Z-MJtJJ.l^J.TX \ ^ X n - L •^JUL- 'XJ rage J Ul :^ 

4. First Aid Measures 

IN CASE OF CYANIDE POISONING, start fkst aid ti-eatment iinmediately, tiien get 
medical attention. A cyanide antidote kit (amyl nitrite, sodium nitrite and sodium 
thiosulfate) should be available in any cyanide work area. Actions to be taken in case of 
cyanide poisoning should be. planned and practiced before beginning work with 
cyanides. Oxygen and amyl nitrite can be given by a first responder before medical help 
arrives. Allow victini to inhale amyl nitrite for 15-30 seconds per minute until sodium 
nitrite and sodium thiosulfate can be administered intravenously (see Note to Physician). 
A new amyl nitrite ampule should be used every 3 minutes. If conscious but symptoms 
(nausea, difficult breathing, dizziness, etc.) are evident, give oxygen. If consciousness is 
in^aired (non-responsiveness, slurred speech, confusion, drowsiness) or the patient is 
imconscious but breathing, give oxygen and amyl nitrite by means of a respirator. If not 
breathing, give oxygen and amyl nitrite immediately by means of a positive pressure 
respirator (artificial respkation). 
Inhalatipn: 
If inhaled, remove to fresh air. Administer antidote kit and oxygen per pre-planned 
instructions if syrnptoms occur. Keep patient warm and at rest. Do not give mouth to 
mouth resuscitation. 
Ingestion: 
If ingested, antidote kit and oxygen should be administered per above. If the patient is 
conscious, immediately give the patient activated charcoal slurry. Never give anything 
by mouth to an unconscious person. Do not induce vomiting as it could interfere with 
resuscitator use. 
Skin Contact: 
Tmrnediately flush skin with plenty of water for at least 15 ininutes while removing 
contammated clotlung and shoes. Get medical attention immediately. Wash clothing 
before reuse. Thoroughly clean shoes before reuse. Administer antidote kit and oxygen 
per preplanned instractions if symptoms occur. 
Eye Contact: 
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and 
upper eyehds occasionally. Get medical attention immediately. 

Note to Physician: 
If patient does not respond to amyl nitrite, mject intravenously with lOmL of a 3% 
solution of sodium nitrite at a rate of not more than 2.5 to 5 mL per minute.Once nitrite 
administration is complete, foUow directiy with 50 mL of a 25% solution of sodium 
thiosulfate at the same rate by the same route. Give victim oxygen and keep under 
observation. If exposure was severe, watch victim for 24-48 hours. If signs of cyanide 
poisoning persist or reappear, repeat nitrite and thiosulfate injections 1 hour later in 1/2 
the original doses. Cyanocabalamin (B12), 1 mg inttamuscularly, may speed recovery. 
Moderate cyarude exposures need be tieated only by supportive measures such as bed 
rest and oxygen. 

5. Fire Fighting Measures 
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Fire: 
Not combustible, but upon decomposition or contact with acids, this material releases 
h i ^ y flammable and toxic hydrogen cyanide gas. 
Explosion: 
Not considered an explosion hazard, but upon heating with chlorates or nitrites to 450C 
(842F) may cause an explosion. Violent explosion occurs if melted with nitrite salt. 
Sealed containers may rupture when heated. 
Fire Extinguishing Media: 
Do Not use carbon dioxide. Carbon dioxide can react with this material in the presence 
of moisture to produce hydrogen cyanide. Water may be used on nearby fires not 
involving this material. Use alkali dry chemical. Water spray may be used to keep fire 
exposed containers cool. Reacts slowly with water to form hydrogen cyanide. Use any 
mearis suitable for extinguishing surrounding fire. 
Special Information: 
In the event of a fire, wear full protective clotMng and NIOSH-approved self-contained 
breathing apparatus with full facepiece operated in the pressure demand or other positive 
pressure mode. 

6. Accidental Release Measures 

SpUls: Ventilate area of leak or spiU, AUow only qualified persormel to handle spUl. 
Clean-up persormel require protective clothing and respiratory protection from vapors. 
Collect material and place in a closed container for recovery or disposal. Do not flush to 
sewer! Decontaminate Uquid or sohd residues in spUl area with sodiimi or calcium^ 
hypochlorite solution. 

US Regulations (CERCLA) require reporting spills and releases to soil, water and air in 
excess of reportable quantities. The toll free number for the US Coast Guard National 
Response Center is (800) 424-8802. 

7. Handling and Storage 

Keep in a tightiy closed contauier, stored in a cool, dry, ventilated area. Protect against 
physical damage. Separate from incompatibles. Workers must carefuUy follow good 
hygienic practices, including no eating, drinking, or smokmg m workplace. Proper use 
and maintenance of protective equipment is essential. Workers using cyanide need 
preplacement and armual medical exams. Special training should be given to workers 
using cyanide. Containers of this material may be hazardous when empty since they 
retain product residues (dust, sohds); observe all warnings and precautions Usted for the 
product. Do not store near combustibles or flammables because subsequent fire fighting 
with water could lead to cyanide solution runoff. Do not store under sprinkler systems. 
All persons with the potential for cyanide poisoning should be trained to provide 
immediate First Aid using oxygen and amyl nitrite. A cyanide anitdote kit (amyl nitrite, 
sodium rutrite, and sodium thiosulfate) should be readily available in cyanide 
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workplaces. The antidotes should be checked annuaUy to ensure they are still within their 
shelf-Uves. Identification of community hospital resources and emergency medical 
squads in order to equip and train them on handling cyanide emergencies is essential. 

8. Exposure Controls/Personal Protection 

Airborne Escposure Limits: 
-OSHA Permissible Exposure Limit (PEL): 
5 mg/m3 skin CTWA) (as CN) 
-ACGIH Threshold Limit Value (TLV): 
5 mg/m3 (STEL) CeiUng, skin, as CN 
Ventilation System: 
A system of local and/or general exhaust is recommended to keep employee exposures 
below the Airbome Exposure Limits. Local exhaust ventilation is generally preferred 
because it can control the emissions of the contaminant at its source, preventing 
dispersion of it into the general work area. Please refer to the ACGIH document. 
Industrial Ventilation, A Manual of Recommended Practices, most recent edition, for 
details. 
Personal Respirators (NIOSH Approved): 
If the exposure limit is exceeded and engineering controls are not feasible, wear a 
suppUed air, fuU-facepiece respirator, akUned hood, or fuU-facepiece self-contained 
breathing apparatus. Breathing air quaUty must meet the requirements of the OSHA 
respUatpry protection standard (29CFR1910.134). This substance has poor warning 
properties. 
Skin Protection: 
Wear impervious protective clothing, including boots, gloves, lab coat, apron or 
coveralls, as appropriate, to prevent skin contact. 
Eye Protection: 
Use chemical safety goggles and/or fuU face shield where dustmg or splashing of 
solutions is possible. Maintain eye wash fountain and quick-drench facihties in work 
area. 

9. Physical and Chemical Properties 

Appearance: 
White deUquescent granular sohd. 
Odor: 
Bitter ahnonds. 
SolubiUty: 
Very soluble in water. 
Specific Gravity: 
1.55 @ 20C/4C 
pH: 
11 (0.1 N aqueous solution) 
% VolatUes by volume @ 21C (70F): 
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0 
Boiling Point: 
1625C (2957F) 
Melting Point: 
634C (1173F) 
Vapor Density (Air=l): 
No information found. 
Vapor Pressure (mm Hg): 
No information found. 
Evaporation Rate (BuAc=l): 
No information found. 

10. stability and Reactivity 

stability: 
Very stable when dry. Moisture will cause slow decomposition, releasing poisonous 
hydrogen cyanide,gas. 
Hazardous Decomposition Products: 
Emits toxic fumes of cyanide and oxides of nitrogen when heated to decomposition. 
Hazardoiis Polymerization: 
WiU not occur. 
Incompatibilities: 
Strong acids and strong oxidizers. Reacts with acids to Uberate toxic and flammable 
hydrogen cyanide gas. Water or weak alkaline solutions can produce dangerous amounts 
of hydrogen cyanide in confined areas. Can react with carbon dioxide in ordinary air to 
form hydrogen cyanide gas. 
Conditions to Avoid: 
Heat, moisture, incorc^atibles. 

11. Toxicological Information 

Oral rat LD50: 5 mg/kg. Investigated as a mutagen, reproductive effector. 

\Cancer L i s t s \ 
—NTP Carcinogen 

Ingred ien t Known Ant ic ipa ted lARC Category-

Potassium Cyanide (151-50-8) No No None 

12. Ecological Information 

Environmental Fate: 
This material has an estimated bioconcentration factor (BCF) of less than 100. This 
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material is not expected to significantiy bioaccumulate. 
Environmental Toxicity: 
This material is expected to be very toxic to aquatic Ufe. This material is expected to be 
very toxic to terrestrial Ufe. 

13. Disposal Considerations 

Cyanides must be oxidized to harmless waste before disposal. An aUcaUne solution (pH 
about 10) is treated with chlorine or commercial bleach in excess to decompose cyanide. 
When cyanide-free, it can be neutralized. Whatever caimot be saved for recovery or 
recycling should be handled as hazardous waste and sent to a RCRA approved waste 
facUity, Processing, use or contamination of this product may change the waste 
management options. State and local disposal regulations may differ from federal 
disposal regulations. Dispose of container and unused contents in accordance with 
federal, state and local requirements. 

14. Transport Information 

Domestic (Land, D.O.T.) 

Proper Shippmg Name: RQ, POTASSIUM CYANIDE 
Hazard Class: 6.1 
UN/NA: UN1680 
Packing Group: I 
Information reported for product/size: lOOLB 

International (Water, I.IVLO.) 

Proper Shippmg Name: POTASSIUM CYANIDE, SOLID 
Hazard Class: 6.1 
UN/NA: UN1680 
Packing Group: I 
Information reported for product/size: lOOLB 

International (Air, I.C.A.O.) 

Proper Shippmg Name: POTASSIUM CYANIDE, SOLID 
Hazard Class: 6.1 
UN/NA: UN1680 
Packing Group: I 
Information reported for product/size: lOOLB 

15. Regulatory Information 
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XChemical Inventory Status - Part 1\ 

Ingredient TSCA EC Japan Australia 

Potassium Cyanide (151-50-8) Yes Yes Yes Yes 

XChemical Inventory Status - Part 2\ —Canada— 
Ingredient Korea DSL NDSL Phil. 

Potassium Cyanide (151-50-8) Yes Yes No Yes 

XFederal, State & International Regulations - Part IX 
-SARA 302- SARA 313 

Ingredient RQ TPQ List Chemical Catg. 

Potassiiun Cyanide (151-50-8) 10 100 No Cyanide comp 

XFederal, State & International Regulations - Part 2X 
-RCRA- -TSCA-

Ingredient CERCLA 261.33 8(d) 

Potassium Cyanide (151-50-8) 10 P098 No 

Chemical Weapons Convention: Yes TSCA 12(b): No CDTA: No 
SARA 311/312: Acute: Yes Chronic: Yes Fire: No Pressure: No 
Reactivity: No (Pure / Solid) 

Australian Hazchem Code: 4X 
Poison Schedule: S7 
WHMIS: 
This MSDS has been prepared according to the hazard criteria of the ControUed Products 
Regulations (CPR) and the MSDS contains aU of the information required by the CPR. 

16. Other Information 

NFPA Ratuigs: Health: 3 Flammabihty: 0 Reactivity: 0 
Label Hazard Warning: 
POISON! DANGER! MAY BE FATAL IF SWALLOWED, INHALED OR 
ABSORBED TEIROUGH SKIN. CONTACT WITH ACIDS LIBERATES 
POISONOUS GAS. CAUSES BURNS TO SKIN, EYES, AND RESPIRATORY 
TRACT. AFFECTS BLOOD, CARDIOVASCULAR SYSTEM, CENTRAL 
NERVOUS SYSTEM AND THYROID. 
Label Precautions: 
Do not breathe dust. 
Do not get in eyes, on skin, or on clothing. 
Keep container closed. 
Use only with adequate ventilation. 
Wash thoroughly after handling. 
Label First Aid: 
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IN ALL CASES, GET MEDICAL ATTENTION IMMEDIATELY. KEEP A 
CYANIDE ANTIDOTE KET (amyl nitrite, sodium nitiite and sodium thiosulfate) in area 
of product" use or storage. First-aiders must take precautions to avoid contact with 
cyanide substance. If iogested, administer antidote kit and oxygen per pre-plaimed 
instructions. H the patient is conscious, immediately give the patient activated charcoal 
slurry. Never give anything by mouth to an unconscious person. Do not induce vomiting 
as it could interfere with resuscitator use. If inhaled, remove to fresh air. Administer 
antidote kit and oxygen per pre-planned instructions if symptoms occur. Keep patient-
warm and at rest Do not give mouth to mouth resuscitation. In case of contact, 
immediately flush eyes or skin with plenty of water for at least 15 miautes while 
removing contaminated clothing and shoes. Wash clothing before reuse. Administer 
antidote kit and oxygen per preplanned iostractions if symptoms occur. 
Product Use: 
Laboiratory Reagent. 
Revision Information: 
MSDS Section(s) changed since last revision of document include: 8. 
Disclaimer: 

Malhnckrodt Baker, Inc. provides the information contained herein in good faith 
but makes no representation as to its comprehehi$ivieness or accuracy. This 
document is intended only as a guide to the appropriate jprecautionary handling of 
the material by a properly trained person using this product Individuals receiving 
the information must exercise their independent judgment in determining its 
appropriateness for a particular purpose. MALLINCEJiODT BAKER, INC. 
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR 
IMPLIED, INCLUDING WITHOUT LUVHTATION ANY WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO TBE INFORMATION SET FORTTS HEREIN OR THE 
PRODUCT TO WfflCH THE INFORMATION REFERS. ACCORDINGLY, 
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR 
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS 
INFORMATION. 

Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.) 
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International Chemical Safety Cards 

LEAD ICSC: 0052 

LEAD 
Lead metal 
Plumbum 
(powder) 

Pb 
Atomic mass: 207.2 

CAS # 7439-92-1 
RTECS # OF7525000 
ICSC #0052 

TYPES OF 
HAZARD/ 

EXPOSURE 

blKK 

EXPLOSION 

ACUTE HAZARDS/ 
SYMPTOMS 

Not combustible. Firiefy divided 
lead powder is flammable. Gives 
off imtating or toxic fiimes (or 
gases) in a fre. 

Finely dispersed particles fonn 
explosive mixtures in air. 

PREVENllON 

NO open flames, NO sparks, and 
NO smoking (if in powder 
fonn). 

Prevent deposition of dust; 
closed system, dust explosion-
broof electncal equipment and 
lighting. 

FIRST AID/ 
FIRE FIGHTING 

In case of fire in the 
surroundings: all extingui.shing 
agents allowed. 

-

1 

EXPOSURE 

• INHAI,A.TION 

- SKIN 

• EYES 

• INGESllON 

Abdominal-cramps. Drowsiness. 
Headache. Nausea. Vomiting. 
Weakness. Whee2diig. Pallor. 
Hemoglobinuria. Collapse. 

Abdominal cramps (fiirther see 
Inhalation). 

SPn,LAGE DISPOSAL 

Sweep spilled subst 
containers; if appro 
to prevent dusting. 

ance into 
priate, moisten first 
i;arefLilly collect 

PREVENT OISPEJISION OF 
DUSTI SraiCT HYGIENE! 
AVOID EXPOSURE OF 
(PREGNANT) WOMEN! 
AVOID EXPOSURE OF 
ADOLESCENTS AND 
CHILDREN! 

Ventilation (not if powder). 
Avoid inhalation of fine dust and 
mist Local exhaust or breathing 
protection. 

Do not eat, drink, or smoke 
during work. Wash hands before 
eating. 

STORAGE 

Separated fi-c 
bases, strong 

)m strong oxidants, strong 
acids, food and feedstuffe. 

EN AT T, CASES CONSULT A 
DOCTOR! 

Fresh air, rest Refer for medical 
attention. 

Rinse mouth. Induce vomiting 
(ONLY IN CONSCIOUS 
PERSONS!). Refer for medical 
attention. 

PACKAGING & 
LABELLING 
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remainder, then remove to safe place. 
Do NOT let .this chemical enter the 
enyironinent (extra personal protection: 
P2fflto respirator for hannfid . . . . 
partyles). L:..- .".;-.. ..•----• .- • -.• ;, .-, i 

SEte DtedJEitiiNtjdSEORl^ 

ICSC: 0052 Aiparedintheconteidofcobpentionbemeenthelntmiaiibi^ '" 
./Connnisapu.of the European Communities O-IPCS CEC 1993,' /i:.::'i.-i'^ '• ,,''X, 0 4 ; . ".d'^y: ̂ '"- -J 

TiifefiiatiDnai Oeimicai Sadtefŷ C 

LEAD ICSC: O052 

I 

M 

P 

O 

R 

T 

A 

N 

T 

D 

A 

T 

A 

PHYSICAL STATE; APPEARANCE: 
BLUISH-WHITE OR SILVERY-GREY 
SOLID IN VARIOUS FORMS. TURNS 
TARNISHED ON EXPOSURE TO AIR. 

PHYSICAL DANGERS: 
Dust explosion possible if in powder or 
graniilar form, mixed with air. 

CHEMICAL DANGERS: 
Upon heating, toxic fiimes are formed. Reacts 
with hot concentrated nitric acid, boiling 
concentrated hydrochloric and sulfuric acids. 
Attacked by pure water and by weak organic 
acids in tiie presence of oxygen. 

OCCUPATIONAL EXPOSURE LIMITS 
(OELs): 
TLV: ppm; 0.15 mg/m^ (as TWA) (ACGIH 
1993-1994). 

ROUTES OF EXPOSURE: 
The substance can be absoibed into the body by 

' inhalation of its aerosol and by ingestion. 

INHALATION RISK: 
Evaporation at 20°C is negligible; a harmful 
concentration of airbome particles can, 
however, be reached quickly. 

EFFECTS OF SHORT-TERM EXPOSURE: 
Tbe substance may caxise effects on the 
gastrointestinal tract, blood, central nervous 
system and kidneys, resulting in colics, shock, 
anemia, kidney damage and encephalopathy. 
Exposure may'resultindeath. H e effects may 
be delayed.-Medical observation is indicated. 

EFFECTS OF LONG-TERM OR 
REPEATED EXPOSURE: 
The substance inay have effects.on the 
gastrointestinal tract, nervous system, blood, 
kidneys and imniime system , resulting in 
severe lead colics, paralysis of muscle groups 
of die upper extreinities (forearm, wrist and 
fingers), anemia, mood and personality 
changes, retarded mental development, and 
irreversible nephropathy. May cause retarded 
development of the new-bom. Danger of 
cumulative effect 

PHYSICAL 
PROPERTIES 

Boilmg pomt 1740°C 
Melting point: 327.5''C 

Relative density (water = 1): 11.34 
Solubility in water: none 

ENVIRONMENTAL 
DATA 

This substance may be hazardous to the environment; special attention should be given to air and 
water. In the food rhn'm important to humans, bioaccumulation takes place, specifically m plants 
and water organisms, especially shellfisL 

N O T E S 

Explosive limits are unknown in literature. Use of alcoholic beverages enhances the harmfiil effect Depending on the 
degree of exposure, periodic medical examination is indicated Do NOT take woridng clothes home. Refer also to cards 
for specific lead compounds, e.g., lead cfaromate (ICSC # 0003), Iead(II) oxide (ICSC # 0288). 

Transport Emergency Card: TEC (R)-61G12b 

ADDITIONAL INFORMATION 
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ICSC: 0052 LEAD 
O IPCS, CEC. 1993 

IMPORTANT. 
; 'LEGAL 
' NOTICE: 

Neither the CEC ortiielPCS nor ayperaonaddhgpribehalf.offlie.CEedrthelPCSis're^ 
for the use which'ini^be mjide of this iiifqrmation. "ITiiscard contaiiis-the coUectivej/ĵ ewŝ ^ 
ffCS Peer Rfiview.C^mmittee andjnay not reflect in all cases all the detailed requirements..include4 -
in national iegpuslation on the subject; The user should verify compliance ofthe cards with tiie" •' ' ''"'-
relevant legislation in the country-bf use. "'-"••- -- •' '•-••<' ...-.--•-:-,;— -rr-. • -- .-.- --- •-1 
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Material JSatety Data Shest - Fisher iScientilic rage i oi o 

* * * * SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION **** 

MSDS Name:-.Lead ' - • 
Catalog Numbers: 

LIB 500,: L18-500, •.L18500,.,L246 500,. L246-500,- L24 6500, L27 ILB, L27-1LB, 
L271LB, S719571,.,NC9657.609, .XXL24625KG . . 

Synonyms: ,-......--•,.. r.--
Lead Metal ..- , -

Company Identification: Biochemical Sciences, Inc. 
; --; - 200 Commodore Drive -

: Swedesboiro, ,NJ • 08085 
For information, call: 800-524-0294 
Emergency Number:.:-- - -800-524-^0294 
For CHEMT-REC-assistance, c a l l : 8 0 0 r 4 2 4 - 9 3 0 0 - • 
For I n t e r n a t i o n a l -CHEMTREC a s s i s t a n c e , c a l l : 703-527-3887 

**** SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS **** 

I CASf : . ' : ' . ] . ' " ' " ' " " " ' ' " "^ Chpidi 'cai IJame: ' •' "" ' " f ' ^ %' "l" •-EINECS* | 
I _J_::____:_i_:2::._^_^.:__;^^U_^__.L___ - ^ - ^______ |_ _^^ | : ____^^ 1 
I 7 4 3 9 - 9 2 - 1 ILEAD ' ' ' '"" ' I ' 99^.8 | 2 3 1 - 1 0 0 - 4 | 
+ + + + + 

Hazard Symtools: T '•' • ' 
Risk Phrases: 20/22 33 61 62 

--***• SECTION 5 - HAZARDS-IDENTIFICATION **** • 

• ,•"',/•;";' .• EiffiRGENCY •OVERVIEW , " ' " 
Harmful by_ inhalktion'and'if, swallowed.; Danger -o'f cumulative 
effects." May "cause _liarm^to the unborn child. Possible^ risk of 
impaired'fertility.Dangerous to the environment. 

Potential Health Effects 
Eye: .'. , , . 

Causes eye irritation. , . . . . 
S kin: 

Causes skin irritation. May be absorbed-through the-skin. 
Ingestion: 

Causes g a s t r o i n t e s t i n a l i r r i t a t i o n wi th nausea, vomiting and 
d i a r r h e a ? i n g e s t i o n of l ead compounds can cause t o x i c e f f e c t s i n the 
b lood- forming organs, k idneys and c e n t r a l nervous system. Symptoms 
of l e a d po i son ing or plumbism inc lude weakness, weight l o s s , ' 
l a s s i t u d e , insomnia, and hypotens ion . I t a l so inc ludes cons t ; ipa t ion , 
anorex ia , •abdomina l d i scomfor t and c o l i c . 

I n h a l a t i o n : " 
May cause r e s p i r a t o r y t r a c t i r r i t a t i o n . I n h a l a t i o n of fumes may 
cause me ta l fume feve r , which i s c h a r a c t e r i z e d by f l u - l i k e symptoms 
with m e t a l l i c t a s t e , f eve r , c h i l l s , cough, weakness, chest p a i n , 
muscle p a i n and i n c r e a s e d whi te blood c e l l count. May cause e f f e c t s 
s i m i l a r t o t hose desc r ibed f o r i n g e s t i o n . 

Chronic: 
Chronic exposure may cause reproductive disorders and teratogenic 
effects. Chronic exposure to lead may result in plumbism which is 
characterized by lead line in gum, headache, muscle weakness, mental 
changes. 

**** SECTION 4 - FIRST A.ID MEASURES **** 
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E y e s : 
F l u s h -eyes w i t h p l e n t y of w a t e r f o r a t l e a s t 15 m i n u t e s , 
o c c a s i o n a l l y l i f t i n g t h e u p p e r and lower e y e l i d s . Get m e d i c a l a i d . • 

S k i n : 
Get m e d i c a l a i d . I m m e d i a t e l y . f l u sh , sk in w i t h p l e n t y , of s o a p . a n d ' 
w a t e r f o r a t l e a s t 15 m i n u t e s w h i l e , removing c b h t a i n i n a t e d ' . c l o t h i n g 
and s h o e s . D i s c a r d c o n t a m i n a t e d c l o t h i n g i n a manner w h i c h l i m i t s 
f u r t h e r e x p o s u r e . ' , _ . - . 

I n g e s t i o n : .• ,-,- ,--i, ,• -:-.•",;,;• - • : : . . . : • . : 
Get m e d i c a l a i d i m m e d i a t e l y . Do ilOT i n d u c e . v o m i t i n g . I f c o n s c i o u s 
and a l e r t , r i n s e mouth and d r i n k 2-4 c'upfulS::iof m i l k o r w a t e r . 

I n h a l a t i o n : ;•'.•••" • 1:-':.'. '• . ^.'.. : . -.. . .--, 
•Remove from e x p o s u r e t o f r e s h a i r immedia te ly ." . . I f . -not b r e a t h i n g j : . 
g i v e a r t i f i c i a l r e s p i r a t i o n . I f b r e a t h i n g ! i s d i f f i c u l t ; : g ive . , o x y g e n / • ' 
Get m e d i c a l a i d . .- . . " '.Lu.- • -. --.-^rK.-, . ..,•.'--̂ .'T'.-?"-" 

Notes t o P h y s i c i a n : 
A n t i d o t e : — ,,- . . . . > •, ; - : • - . • . - . t ; - . ' ' ; . ^ - i t - ' . : 0 '.. •.••..." "-£ 

The u s e of D i m e r c a p r o l or BAL { B r i t i s h A n t i - L e w i s i t e ) a s a c h e l a t i n g 
a g e n t s h o u l d be deteCTdiied_ b y gualifie^d^^ u s e - o f 

,.. , d - P e n i c i i i a m i n e a s a c h e l a t i n g . . a g e n t s h p u i d b e d e t e r m i n e d .Isy 
" q u a l i f i e d m e d i c a l perso imel .^T!f fe"use \of_C^ d i s o d i u m EDTA a s a " 

c h e l a t i n g a g e n t s h o u l d be d e t e r m i n e d by q u a l i f i e d m e d i c a l p e r s o n n e l . , 

**** SECTION 5 - FIRE FIGHTING MEASURES *,***. "... -

G e n e r a l I n f o r m a t i o n : 
As i n any f i r e , wea r a—se l f -cor i t a ined . b r e a t h i n g a p p a r a t u s i n 
p r e s s u r e - d e m a n d , MSHA/NIOSH (app roved o r e q u i v a l e n t ) ; a n d f u l l 
p r o t e c t i v e g e a r . D u r i n g a f i r e , , i r r i t a t i n g , arid h i g h l y t o x i c g a s e s 
may b e g e n e r a t e d b y t h e r m a l ' " d e c o m p o s i t i o n • o r \ c o n ^ Pse__ -
e x t i n g u i s h i n g m e d i a •aj)p'^rbpria'te''±6' IJie s u r r o u n d i n g ^ ' f i r e . , ' Sdbs-tance. i s ' 
n o n c o m b u s t i b l e . D u s t ' c a n be a n e x p l o s i o n h a z a r d when l^xp'osed .izo h e a t 
or f l a m e . ' "' " • 

E x t i n g u i s h i n g Media: 
For s m a l l f i r e s , u s e w a t e r s p r a y , dry c h e m i c a l , carbon " d i o x i d e o r 
c h e m i c a l foam. S u b s t a n c e i s n o n c o m b u s t i b l e ; u s e agent m o s t 
a p p r o p r i a t e t o e x - t i n g u i s h s u r r o u n d i n g f i r e . -""' " - - '-' -"- --

**** SECTION 6 - 'ACCIDENTAL"PLEASE MEASDRBS ****'" 

Gene ra l I n f o r m a t i o n : Use p r o p e r p e r s o n a l p i ro tec t i -^e equipment a s i r i d i c a t e d 
. i n S e c t i o n 8 . 

S p i l l s / L e a k s : , ,. . . 
Vacuum or sweep up m a t e r i a l a n d p l a c e i n t o a s u i t a b l e d i s p o s a l . 
c o n t a i n e r . Clean u p s p i l l s i m m e d i a t e l y , o b s e r v i n g p r e c a u t i o n s i n t h e 
P r o t e c t i v e Equipment s e c t i o n . Avo id g e n e r a t i n g di is ty c o n d i t i o n s . 
P r o v i d e v e n t i l a t i o n . 

**** SECTION 7 - HANDLING and STORAGE ***"* 

Hand l i ng : 
Wash t h o r o u g h l y a f t e r h a n d l i n g . Wash hands b e f o r e e a t i n g . Remove 
c o n t a m i n a t e d c l o t h i n g and wash b e f o r e r e u s e . Use wi th a d e q u a t e 
v e n t i l a t i o n . M i n i m i z e d u s t g e n e r a t i o n and a c c u m u l a t i o n . Avo id 
c o n t a c t w i t h e y e s , s k i n , and c l o t h i n g . Avoid i n g e s t i o n a n d 
i n h a l a t i o n . Wash c l o t h i n g b e f o r e r e u s e . 

S t o r a g e ; 
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S t o r e i n a c o o l , d r y p l a c e . Keep from c o n t a c t w i t h o x i d i z i n g 
m a t e r i a l s . Keep c o n t a i n e r s t i g h t l y c l o s e d . 

SECTION 8 - EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

E n g i n e e r i n g C o n t r o l s : 
F a c i l i t i e s s t o r i n g o r u t i l i z i n g t h i s m a t e r i a l s h o u l d b e e q u i p p e d 
w i t h a n eyewash f a c i l i t y and a s a f e t y s h o w e r . Use a d e q u a t e g e n e r a l o r 
l o c a l e x h a u s t v e n t i l a t i o n t o keep a i r b o r n e c o n c e n t r a t i o n s 'be low t h e 
p e r m i s s i b l e e x p o s u r e l i m i t s . 

P e r s o n a l P r o t e c t i v e E q u i p m e n t 

E y e s ; 

S k i n : 

Wear a p p r o p r i a t e p r o t e c t i v e , e y e g l a s s e s o r c h e m i c a l 
s a f e t y g o g g l e s a s d_escribed Jay OSHA's, e y e a n d f a c e 
p r o t e c t i o n r e g u l a t i o n s i n 29'CFR 1 9 1 0 . 1 3 3 o r E u r o p e a n 
S t a n d a r d EN1G6, 

, . - ; , ._ ,Wear^; -appropr ia te |^protect iye g l o v e s and c l o t h i n g t o 
,-t: -vP^sy^r^t-~"ski i i 'exposure. , ,_ . .., . ^.,. -̂  i.-.. .-

c l o t h i n g : .̂ ..V?.- ~ _ -,-, .- -.-, \,.-, •-.. ,-:..-._• • '_:.•.-.r- . ''••-. .-'•-,- .-
,, . , . , -Wear a p p r o p r i a t e p r o t e c t i v e c l o t h i n g - t o . p r e v e n t - s k i n 

. : e x p o s u r e . ,x . . •- - •_ ._ 
R e s p i r a t o r s : 1 ; 

F o l l o w t h e OSHA r e s p i r a t o r r e g u l a t i o n s . , - f o u n d i n 2 9CFR 
1 9 1 0 . 1 3 4 o r European S t a n d a r d EN 149. Always u s e a 
NIOSH . o r European, S t a n d a r d EN 149 a p p r o v e d r e s p i r a t o r 
when n e c e s s a r y , . 

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES .***.* 

P h y s i c a l S t a t e : 
A p p e a r a n c e : 
O d o r : 
pH: 
V a p o r P r e s s u r e : 
V a p o r D e n s i t y : 
E v a p o r a t i o n R a t e : -
V i s c o s i t y : 
Boiling Point: ' '-" ' 
Freezing/Melting Point: 
Autoignition Temperature: 
Flash Point: 
E x p l o s i o n L j j u i t s , l o w e r : 
E x p l o s i o n L i m i t s , u p p e r : 
D e c o m p o s i t i o n T e m p e r a t u r e ; 
S o l u b i l i t y : 
S p e c i f i c G r a v i t y / D e n s i t y : 
M o l e c u l a r F o r m u l a : 
M o l e c u l a r W e i g h t : 

S o l i d " '-' • • - ' • ' •• 

b l u i s h ' w h i t e , - s i l v e r y g r a y 
n o n e r e p o r t e d 
Not a p p l i c a b l e . 
1 . 3 mm Hg S 970C " 
N o t avai lab le . • • • -
Not a p p l i c a b l e . 
No t a p p l i c a b l e . 

"1740 d e g C 
3 2 7 . 4 deg C 
Not a v a i l a b l e . 
Not a v a i l a b l e . 
Not a v a i l a b l e . 
Not a v a i l a b l e . 
No t a v a i l a b l e . 
I n s o l u b l e i n w a t e r . 
1 1 . 3 
Pb 
2 0 7 . 2 

**** SECTION 10 - STABILITY AND REACTIVITY **** 

Chemical S t a b i l i t y ; 
S t a b l e unde r n o r m a l t e m p e r a t u r e s and p r e s s u r e s . 

C o n d i t i o n s t o Avoid : 
Dust g e n e r a t i o n , e x c e s s h e a t , s t r o n g o x i d a n t s . 

I n c o m p a t i b i l i t i e s w i t h O t h e r M a t e r i a l s : 
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Strong oxidizing agents. 
Hazardous Decomposition Prb'ducts: „ 1 

Lead/lead oxides. 
Hazardous Polymerization:_ Has not been reported. 

**** SECTION 11 - TOXICOLOGICAL INFORMATION **** 

RTECS*: 
CAS# 7 4 3 9 - 9 2 - 1 : pF7525b0.p • - - - -̂  - • 

LD50/LC56: " " "' ' • . ; — . . . " 
Not a v a i l a b l e . 1"., •. 

C a r c i n o g e n i c i t y : ' " ' ' 
LEAD -

ACGIH: A3 - a n i m a l c a r c i n o g e n _ - • ' 
C a l i ' f o r i f i a : c a r c i h b g e n ; " in i t i a l - ' 'Tda te 1 0 / 1 / 9 2 -• ' 

"DSHA: P o s s i b l e ' S e l e c t ' ' c a i r c ' i r i o g e n •'•"' ='"' ' - • - • " 
IARC-: 'Group 2B carcinogen' '"--"• '•• ' - '^ ' - '^ " -"• '"''-

E p i d e m i o l o g y : : ' ~ •'•.. i- . •• -.-
There a r e s e v e r a l r e p o r t s thjat c e r t a i n l e a d compounds a d m i n i s t e r e d t o 
an i ina l s i i i - h i g h " ' d o s e s ' - a r e c a r c i h o g e n d c / ' ^ p r i m a r l l y - , p r o d u c i n g r e n a l 
t u m o r s . S a l t s d e m o n s t r a t i n g c a r c i h b g e h i c i t y " i n •an i ina l s a r e u s u a l l y 
soli: ible s a l t s . E p i d e m i o l o g i c a l s t u d i e s have n o t showii a - r e l a t i o n s h i p 
be tween -lead- e x p o s u r e • a n d the" ' i n c l d e n c ' e 'of - 'cancer~iri" l e a d w o r k e r s . ' 
However, one s t u d y o f l e a d - e x p o s e d worke r s d e m o n s t r a t e d a 
s t a t i s t i c a l l y s i g n i f i c a n t e l e v a t i o n i n t h e s t a n d a r d i z e d ' m o r t a l i t y 
r a t i o ' f o r " g a s t r i c a n d l u n g 'cancer'"in~ batter^ ' 'plah-t :--w"orkers o n l y . 

T e r a t o g e n i ' c i t y : - - ' - - - - •• J - •'" - ---"-' • "- -----•-:-'• ---,. -••--- -'<--
Lead" penetrates-the placental barrier-and-'hks caiised fetal 
abnormalities in animals. Excesssive exposure to lead during 
pregnancy has caused neurological disorders in infants. 

Reproductive Effects: -"v..'''.: . ' ' • . . ' . ' • ' •..""•v.,".-"' - - - : ', ̂  
Reproductive effects from lead have been documented in animals and 
human beings of both sexes. In battery workmen-with .a mean exposure 
of 8.5 years to lead, -there was•an increased, frequency of sperm 
abnormalities as compared with a control-^group. 

Neurotoxicity: . _ ,;. j . -. -..•-
Subtle neurologic effects have been demonstrated with relatively--low 
blood levels of lead. The performance^,of le^cl,.workers on various 
neurophysiological tests was mildly, reduced when compared with a -
control group. Anxiety^ depression,. ;poor-"concentration, 
forgetfulness, mild reductions in motor, arid .sensory nerve conduction 
velociities have been documented in lead-exposed workers. 

Mutagenicity: 
No data available. 

Other Studies: 
No data available. 

**** SECTION 12 - ECOLOGICAL INFORMATION **** 

Ecotoxicity; 
LC50 Japanese quail (Cotumix japonica), males or females, 14 days 
old, oral (5-day adlibitum in diet) >5,000 ppm; at 1000, 2236 & 5000 
onset of toxic signs began at 7, 7 & 7 days and remissed at 11, 11 S 
12 days, respectively, no mortality was observed; control references 
were dieldrin & dicrotophos; corn oil diluent was added to diet at 
ratio of 2:98 by wt; (extreme concentrations: 1,000-5,000 ppm) /Lead 
metal, 100%. 

Other 
'For more i n f o r m a t i o n , s e e "HANDBOOK OF ENVIRONMENTAL FATE AND 

http://^\'ww.fishersci.ca/insds.nsf/96cb2019dadl31 Ia85256670001d92b9/8e7d5419c71bf... 10/11/2002 

http://%5e/'ww.fishersci.ca/insds.nsf/96cb2019dadl31


ivrdienai oaieiy uaia. c^neeL - r i sner DCICUUIH; r a g e j UJL u 

EXPOSURE DATA. " 

* * * * SECTION l 3 - DISPOSAL CONSIDERATIONS **** 

D i s p o s e of i n a m a n n e r c o n s i s t e n t w"ith f e d e r a l , s t a t e , , and l o c a l r e g u l a t i o n s , 

**** . SECTION 14 - TRANSPORT INFORMATION **** 

DS DOT . • 
S h i p p i n g Name:.-RQ, ENVIRONMENTALLY. HAZARDOUS-,SUBSTANCE, 

" " SOLID, N . O . S . "(CONTAINS LEAD" SHOT) 
Hazard C l a s s : 9 . . . 
' •• UN"_Nuiabe'ri;US307"7 • ' "' _ ' . " ' l ' " ^ V ; .' ' ' 

P a c k i n g ' G r d i i p : ' I I I " " ' „ „ ' ~ 1 \ . / . 
Caihadian~-T&G '••' '" _"' ''"''"; , ~' " "_" '."; " " -;.. ;"'"" ' ' 

' • "No i h f o r ^ i k t i ' o n ' a v a i l a b l e . " ' "' ";' ' ' " " ' l.',"', , \ ' ,'. ." " ." 

,. " ?:'t .**** SE6TipN,.'i5 ,- RilGULiioRY INFORMATION ****.. 

OS FEDERAL "'-'•_ -.,•..-.• ] .-. ; - • . — •:^.r^-'z ^ - • "̂  r.--vr;. ...-^;.:.-!.-:-;' .: -". - ; . - - , : 
TSCA ' v.--;-.r--iir- -.-'• •- -.--. - •. 

....CAS#. 7439-^92-1 i s . l i s t e d on t h e TSCA i n v e n t o r y . . • - ' 
Th i s m a t e r i a l does n o t c o n t a i n any C l a s s 2 Ozone d e p l e t o r s . 

C l e a n Water A c t : 
None of t h e c h e m i c a l s i n t h i s p r o d u c t a r e l i s t e d a s Haza rdous 
S u b s t a n c e s u n d e r t h e CWA. 
CAS# 7 4 3 9 - 9 2 - 1 i s l i s t e d a s a P r i o r i t y P o l l u t a n t u n d e r t h e C l e a n 
Water A c t . 

' CAS# 7439- -92 -1 i s l i s t e d a s a T o x i c P o l l u t a n t u n d e r t h e C l e a n Water 
Act". • ' ' ' , 

OSHA: 
"" None of t h e c h e m i c a l s i n t h i s p r o d u c t a r e c o n s i d e r e d h i g h l y h a z a r d o u s 

by OSHA. 
STATE 

LEAD can be f o \ i n d on t h e f o l l o w i n g s t a t e . r i g h t t o know l i s t s : 
C a l i f o r n i a , New J e r s e y , F l o r i d a , P e n n s y l v a n i a , M i n n e s o t a , 
M a s s a c h u s e t t s . 
The f o l l o w i n g s t a t e m e n t (s) i s ( a r e ) made i n o r d e r t o comply w i t h 
t h e C a l i f o r n i a S a f e D r i n k i n g Water A c t : 
WARNING: T h i s p r o d u c t c o n t a i n s LEAD, a c h e m i c a l known t o t h e s t a t e of 
C a l i f o r n i a t o c a u s e c a n c e r . 
WARNING: T h i s p r o d u c t c o n t a i n s LEAD, a c h e m i c a l known t o t h e s t a t e 
o f C a l i f o r n i a t o c a u s e b i r t h d e f e c t s o r o t h e r r e p r o d u c t i v e harm, 
C a l i f o r n i a No S i g n i f i c a n t R i s k L e v e l : 
CAS# 7 4 3 9 - 9 2 - 1 : NOEL = 0 . 5 u g / d a y 

E u r o p e a n / I n t e r n a t i o n a l R e g u l a t i o n s 
European L a b e l i n g i n Accordance w i t h EC D i r e c t i v e s 

Hazard S y m b o l s : T 
Risk P h r a s e s : • • 

R 20/22 Harmful by i n h a l a t i o n and i f swa l lowed . 
R 33 Danger of c u m u l a t i v e e f f e c t s . 
R 61 May c a u s e harm t o t h e uriborn c h i l d . 
R 62 P o s s i b l e r i s k of i m p a i r e d f e r t i l i t y . 

S a f e t y P h r a s e s : 
WGK (Water D a n g e r / P r o t e c t i o n ) 

CAS# 7 4 3 9 - 9 2 - 1 : No in fo i rmat ion a v a i l a b l e . 
U n i t e d Kingdom O c c u p a t i o n a l Exposure L i m i t s 
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Canada 
CAS# 7 4 3 9 - 9 2 - 1 i s l i s t e d on Canada ' s DSL L i s t . 
CAS# 7439-92-1 - i s - l i s t e d on Canada ' s I n g r e d i e n t D i s c l o s u r e L i s t . 

Exposure L i m i t s 
CAS# 7 4 3 9 - 9 2 - 1 : OEL-FRANCE : TWA 150 mg/m3 
OEL-GERMANY:TWA 6 , 1 nig/m3 •' ' • " 
OEL-POLAND:TWA 0 . 0 5 mg/m3_ 

**** SECTION. 16 - ADDITIONAL INFORMATION **** 

MSDS C r e a t i o n D a t e : ' 4 /2971999 ; ""RevisJ.pn-#2'Date: B / 0 2 / 2 0 0 0 ' 

The i n f o r m a t i o n a b o v e i s b e l i e v e d t o be a c c u r a t e and . r e p r e s e n t s , the b e s t 
i n f o r m a t i o n c u r r e n t l y a v a i l a b l e t o u s . However, we make. n o ...warranty of̂ . 
m e r c h a n t a b i l i t y o r a n y o t h e r w a r r a n t y , e x p r e s s o r i a ^ j l i e d , w i t h r,.esp^,ct, t o 
s u c h i n f o r m a t i o n , a n d we assume no l i a b i l i t y r e s u l t i n g from, i t s u s e . U s e r s 
s h o u l d make t h e i r own i n v e s t i g a t i o n s t o d e t e r m i n e " t h e ' s u i t a b i l i t y o f t h e 
i n f o r m a t i o n f o r t h e i r p a r t i c u l a r purposes. .^ I n .no way s h a l l t h e company b e 
l i a b l e f o r any c l a i m s , l o s s e s ; " o'r daiiiages'bf ' any t h i r d ' p a r t y o r fo r l o s t 
p r p . f i t s o r any . s p e c i a l , i n d i r e c t , i n c i d e n t a l , c o n s e q u e n t i a l o r e x e n ^ l a r y 
damages , howsoever a r i s i n g , e v e n i f t h e company has b e e n a d v i s e d of -• ' 
t h e p o s s i b i l i t y of s u c h d^iiiages. ~ ' •-
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***-•* SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION '^*** 

")S Name: Vanadium, Powder, -325 Mesh, 99.5% 
.;alog Numbers: 
. AC318010000, AC318010100 

Synonyms: 
None. 

Company Identification (Europe) : Acres Organics. BVBA 
Janssen Pharmaceuticalaan 3a 
2440 Gael, Belgium 

Company Identification (USA): Acres Organics 
One Reagent Lane 
Fairlawn, NJ 07410 

For information in North America, call: 80G-ACROS-01 
For information in Europe, call: 0032(0) 14575211 
For emergencies in the US, call CHEMTREC: 800-424-9300 
For emergencies in Ê jxcpe, call: 0032(0) 14575299 

**** SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS **** 

+ + : • + + + 
I CAS# I Chemical Name 1 % | EINECS# I 
I , _ . I I I 
I 7440-62-2 IVanadium 1 99.5 | 231-171-1 | 
+ + + + + 

Hazard Symbols: XI 
Risk Phrases: 36/37/38 

**** SECTION 3 - HAZARDS IDENTIFICATION **** 

EMERGENCY OVERVIEW 
Appearance: light gray-white. 
Warning! Causes respiratory tract irritation. May cause digestive 
tract irritation. The toxicological properties of this material have 
not been fully investigated. Causes eye and skin irritation. 
Target Organs: None known. 

Potential Health Effects 
Eye: 

Causes severe eye irritation. 
Skin: 

Causes skin irritation. 
Ingestion: 

May cause gastrointestinal irritation with nausea, vomiting and 
diarrhea. The toxicological properties of this substance have not 
been fully investigated. 

Inhalation: 
The toxicological properties of this substance have not been fully 
investigated. Causes severe respiratory tract irritation. 

Chronic: 
No information found. 

**** SECTION 4 - FIRST AID MEASURES **** 

Eyes: 
Immediately f lush eyes with p l e n t y of water f o r a t l eas t 15 minutes, 
o c c a s i o n a l l y l i f t i n g t h e upper and lower e y e l i d s . Get medica l a id . 

Skin: 
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Get" medical aid. Immediately flush skin with "plenty of soap and 
water for at least 15 minutes while removing contaminated clothing 
and shoes. Wash clothing before reuse.-

Ingestion: 
Get m e d i c a l a i d . Do NOT induce" v o m i t i n g . I f c o n s c i o u s a n d a l e r t , 
r i n s e mouth and d r i n k 2-4" c u p f u i s of m i l k o r wa te r . - - --

I n h a l a t i o n : " . . , ;- -
Remove from e x p o s u r e t o f r e s h a i r i m m e d i a t e l y . I f n o t b r e a t h i n g , -
g i v e a r t i f i c i a l r e s p i r a t i o n . I f - b r e a t h i n g i s d i f f i c u l t , g i v e oxygen.-
G e t ' m e d i c a l a i d . . . . . 

N o t e s t o P h y s i c i a n : 
T r e a t s y m p t o m a t i c a l l y and s u p p o r t i v e l y . Green c o l o r a t i o n . ' o f - t h e 
t o n g u e , r e s u l t i n g f rom t h e d e p o s i t i o n of vanad ium s a l t s -is .-an . 
i n d i c a t o r of e x p o s u r e ; ho\n?ever> may be a b s e n t - . e v e n .in p r o l o n g e d 
e x p o s u r e . . . ' 

A n t i d o t e : • - • . . - . . '::.,.•-','-.,-.-'.•„ .'=----•.. • 
None r e p o r t e d . 

**** SECTION 5 - FIRE-FIGHTING MEASURES *** t 

G e n e r a l I n f o r m a t i o n : . . .• . : -. i -^ c •- ..-. r .•.. >•---. 
As i n a n y f i r e , wea r a s e l f - c o n t a i n e d b r e a t h i n g . a p p a r a t u s i n 
p r e s s u r e - d e m a n d , MSHA/NIOSH (approved o r e q u i v a l e n t ) , a n d . f u l l 
p r o t e c t i v e - g e a r . D u r i n g . . a - f i re ,^ , i r r i t a t ing . -^and . , h i g h l y t o x i c g a s e s 
may be g e n e r a t e d b y t h e r m a l d e c o m p o s i t i o n o r c o m b u s t i o n . Flammable 
i n d u s t form from h e a t , f l ame o r s p a r k s . • . ."' 

E x t i n g u i s h i n g Media:" -.- • . : - - .-.• 
Use a g e n t mos t a p p r o p r i a t e t o e x t i n g u i s h f i r e . . Use w a t e r s p r a y , d r y 
c h e m i c a l , c a r b o n d i o x i d e , o r a p p r o p r i a t e foam. . . : ' . ' . . ; 

A u t o i g n i t i o n " T e m p e r a t u r e : Not a p p l i c a b l e ' . . --
F l a s h P o i n t : : _ ' -.-' Not a p p l i c a b l e . . =.. 
E x p l o s i o n - L i m i t s , . l o w e r : N o t - a v a i l a b l e , " • ' -' 
E x p l o s i o n L i m i t s , u p p e r : N o t . a v a i l a b l e , 
NFPA R a t i n g : ( e s t i m a t e d ) H e a l t h : 2 ; F l a m m a b i l i t y : 1 ; R e a c t i v i t y : 0 

**** SECTION 6 - ACCIDENTAL RELEASE MEASURES **** 

G e n e r a l I n f o r m a t i o n : Dse p r o p e r p e r s o n a l p r o t e c t i v e equ ipment a s i n d i c a t ' e d 
i n S e c t i o n 8, 

Spills/Leaks: 
Clean up spills immediately, observing precautions in the Protective 
Equipment section. Sweep up, then place -into a suitable container for 
disposal. Avoid generating dusty conditions. Provide ventilation. 

**** SECTION 7 - HANDLING and STORAGE **** 

Handling: • 
Wash thoroughly after handling. Minimize dust generation and 
accumulation. Avoid contact with eyes, skin, and clothing. Keep 
container tightly closed. Avoid ingestion and inhalation. Dse with 
adequate ventilation. Wash clothing before reuse. 

Storage; 
S t o r e i n a t i g h t l y c l o s e d c o n t a i n e r . S t o r e i n a c o o l , d r y , 
w e l l - v e n t i l a t e d a r e a away from i n c o m p a t i b l e s u b s t a n c e s . 

*•*** SECTION 8 - EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

E n g i n e e r i n g C o n t r o l s : 
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F a c i l i t i e s , s t o r i n g o r u t i l i z i n g t h i s m a t e r i a l s h o u l d be equ ipped , 
w i t h an e y e w a s h , f a c i l i t y and a s a f e t y shower . Use a d e q u a t e 
v e n t i l a t i o n t o keep a i r b o r n e c o n c e n t r a t i o n s l o w . 

-.-Exposure Limit.s 
+ + —; : + :—; + - - + 
I C h e m i c a l Name 1 ACGIH | NIOSH |OSHA - F i n a l . PELs| 
I __ I _ . , - - - _ 1 ._ 1 — ^ - 1 
I Vanadium J n o n e - l i s t e d Inone l i s t e d |none l i s t e d | 
+ '• + + + : + 

OSHA V a c a t e d . P E L s : 
Vanadium: . - - - - -

Ho OSHA V a c a t e d PELs a r e l i s t e d f o r t h i s c h e m i c a l . -

P e r s o n a l P r o t e c t i v e Equipment" 

E y e s ; 

S k i n : 

C l o t h i n g : 

R e s p i r a t o r s : 

Weax a p p r o p r i a t e p r o t e c t i v e e y e g l a s s e s o r c h e m i c a l ' 
s a f e t y g o g g l e s a s d e s c r i b e d by OSHA's 
p r o t e c t i o n r e g u l a t i o n s i n 29 CFR 1910 
S t a n d a r d ENL66:. ; - - '-•'̂  : - , 

eye and f a c e 
133 or. E u r o p e a n : 

W e a r . a p p r o p r i a t e . p r o t e c t i v e g l o v e s , t o , p r e v e n t sScin 
e x p o s u r e . - - . - - . - , - , . - . . ..̂  - .-"• • 

Wear a p p r o p r i a t e p r o t e c t i v e c l o t h i n g t o p r e v e n t . s k i n 
e x p o s u r e . 

A r e s p i r a t p r y p r o t e c t i o n p rogram t h a t - m e e t s , OSHA!s ,29 
CFR : 1910 .134 and ANSI Z88 .2 - r e q u i r e m e n t s o r E u r o p e a n 
S t a n d a r d EN 14 9 must be f o l l o w e d wheneve r w o r k p l a c e 
c o n d i t i o n s w a r r a n t a r e s p i r a t o r ' s use . -

**** SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES **** 

P h y s i c a l S t a t e ; 
A p p e a r a n c e ; . . 
Odor: 
pH: 
Vapor Pressure:. 
Vapor Density: 
Evaporation Rate: 
Viscosity: 
Boiling Point: 
Freezing/Melting Point: 
Decomposition Temperature: 
Soliibility in water: 
Specific Gravity/Density: 
Molecular Formula: 
Molecular Weight: 

Lusturous powder 
light gray-white 
Not available. 
Not available, 
Not available. 
Not available. 
Not available. 
Not available, 
3380 deg C 
1917 deg C 

InsolToble. 
6,11 e 18.7C 
V 
50.94 

**** SECTION 10 - STABILITY AND REACTIVITY *'*•* 

Chemical Stability: 
Stable at room temperature in closed containers under normal storage 
and handling conditions. Oxidizes readily above 600&C. 

Conditions to Avoid: 
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" ^ A. J.*JX^W/J. 

I n c o m p a t i b l e m a t e r i a l s , d u s t g e n e r a t i o n , e x c e s s h e a t . 
I n c o m p a t i b i l i t i e s w i t h O t h e r M a t e r i a l s ; 

V i o l e n t r e a c t i o n w i t h B r F 3 , C12, l i t h i u m , n i t r y l f l u o r i d e , o x i d a n t s , 
H a z a r d o u s D e c o m p o s i t i o n P r o d u c t s : 

I r r i t a t i n g a n d t o x i c fumes and g a s e s , vanadium, ox ide (VOx) g a s e s . 
H a z a r d o u s P o l y m e r i z a t i o n : Has n o t b e e n r e p o r t e d 

**** SECTION 1 1 -r. TOXICOLOGICAL INFORMATION **,*'* 

RTECS*: . . . , , • * 
CAS# 7440-62-2: YW1355000 

LD50/LC50: • • . • • _ . - . . . . ; . -̂  .. 
Not available. •..;-.;.:.',-...-

Carcinogenicity: ";. ' ~- ' '".• ' . •..----
V a n a d i u m -

Not listed-by .ACGIH, lARC, NIOSH, NTP, or. OSHA.. - - _,, .-,.. , -. 
Epidemiology: ..• . .,-:" r-

No information available. . -..;--
Teratogenicity: - - - = , - . 

No information av:ai-lahrle. . . . . - . . ..i' :-.:....'..-• , -• s '-.c .-•-,,-' 
Reproductive Effects: ..••-•." --::', ••:.•:•.• --•:<,.- ..: . . 

No information availab.le. . . . : . . .-. -.';>..'>••.• .- •_ -1 - t-.-.-" 
"Neurotoxicity: ..••. . -' T' . .r.: 

No information available. , -- •-..----,•. . : . , ;•. 
Mutagenicity: •.'.,.-• 

No information available. 
Other Studies: , • ; . . - - .:..•,•, -.----

See actual entry in RTECS for complete information. 

**.** SECTION -12'- ECOLOGICAL-INFORMATION-**^'*-' 

**** SECTION 13 - DISPOSAL CONSIDERATIONS **** . 

Chemical waste generators must determine whether a discarded chemical-
is classified, as.̂  a hazardous waste. :.i 
US EPA guidelines for the classification determination, are listed in 
40 CFR Parts 261.3. Additionally, waste generators must consult, state, 
and local hazardous waste regulations to ensure complete and "accurate 
classification. 
RCRA P-Series: None listed. - • 
RCRA D-Series: None listed. 

**•** SECTION 14 •- TRANSPORT INFORMATION'**** 

US DOT 
No i n f o r m a t i o n a v a i l a b l e 

Canadian TDG 
No i n f o r m a t i o n a v a i l a b l e . 

**** SECTION 15 - REGULATORY INFORMATION **** 

US FEDERAL 
TSCA 

CAS# 7 4 4 0 - 6 2 - 2 i s l i s t e d on t h e TSCA i n v e n t o r y . 
H e a l t h & S a f e t y R e p o r t i n g L i s t 

None of t h e c h e m i c a l s a r e on t h e H e a l t h & S a f e t y R e p o r t i n g L i s t , 
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Chemical Test Rules 
None of the chemicals in this product are under a Chemical Test Rule. 

Section 12b 
None of the chemicals are listed under TSCA Section 12b. 

TSCA Significant New Use Rule 
None of. the chemicals in this material have a SNUR under TSCA. 

SARA 
Section 302 (RQ) 

None of t h e chemica l s -in- t h i s m a t e r i a l have an RQ. 
Sect ion 302 (TPQ) 

None of t h e chemica l s i n t h i s product have a TPQ. 
Sec t ion 313 -, ,, 

This m a t e r i a l c o n t a i n s Vanadium (CAS# 7440-62-2, 99 5%) ,which i ^ -
subject t o t h e r e p o r t i n g requirements of Sect ion 313 of SARA T i t l e 
I I I and 40 CFR P a r t 372 . 

Clean Air Act: 
This m a t e r i a l does not conta in any'-hazardous a i r p o l l u t a n t s . 
This m a t e r i a l does no t conta in any C l a s s - 1 Ozone d e p l e t o r s . 
This m a t e r i a l does no t conta in any C la s s 2 Ozone d e p l e t o r s . 

Clean Water Act : : . . . ; , - -
None, of t h e chemica l s i n t h i s product a r e l i s t e d as Hazardous ' 
Substances u n d e r t h e CWA. - - -':" - "' , 
None of t h e chemica l s i n t h i s product a r e l i s t e d - a s P r i o r i t y 
Po l lu tan t s -under t h e CWA. - - • 
None of t h e che ia ica l s - i n t h i s product a r e l i s t e d as Toxic P o l l u t a n t s 
under the CWA. 

OSHA: 
None of t h e che ia ica ls i n t h i s product Eire considered highly-hazardous 
by OSHA. 

STATE 
VanadiuiS can be found on, t h e following, s t a t e r i g h t t o know l i s t s : 
Ca l i f o rn i a , New J e r s e y , Pennsylvania, Massachuse t t s . 
C a l i f o r n i a No S i g n i f i c a n t R i sk Level: 
None of the chemica l s i n t h i s product a r e l i s t e d . 

E u r o p e a n / I n t e r n a t i o n a l R e g u l a t i o n s 
European Labeling i n Accordance with EC D i r e c t i v e s 

Hazard Symbols: XI 
Risk Phrases :.- - -

R 36/37/38 I r r i t a t i n g t o eyes , r e s p i r a t o r y system 
and s k i n . 

Safety P h r a s e s : . - - - • - . 
- S 24/25 Avoid contact w i th skin and eyes . 

S 2BA A f t e r contact wi th sk in , wash immediately wi th 
p l e n t y of water. 
S 37 Wear su i t ab l e g l o v e s . 
S 45 In case of acc iden t o r i f you f e e l unwell, seek 
medica l advice immediately (show t h e l a b e l where 
p o s s i b l e ) . 

WGK (Water Danger /Pro tec t ion) 
CAS# 7440-62-2: No information a v a i l a b l e . 

United Kingdom Occupa t iona l Exposure Limits 

Canada 
CASt 7440-62-2 is listed on Canada's DSL List. 
This product has a WHMIS classification of D2B. 
CAS# 7440-62-2 is listed on Canada's Ingredient Disclosure List. 

Exposure Limits 
CASt 7440-62-2: OEL-CZECHOSLOVAKIA; TWA 0.5 mg/m3;STEL 1.5 mg/m3 
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**** SECTION 16 - ADDITIONAL INFORMATION **** 

MSDS C r e a t i o n D a t e : 5 /05 /19 '99 R e v i s i o n #2 D a t e : 8/"O2/2"0O0 

The i n f o r m a t i o n a b o v e i s b e l i e v e d t o be a c c u r a t e and r e p r e s e n t s t h e b e s t 
i n f o r m a t i i b n . ' c u r r e n t l y . a v a i l a b l e t o u s . However, we make no w a r r a n t y o t 
m e r c h a n t a b i l i - t y .o r "any o t h e r w a r r a n t y , e x p r e s s o r i m p l i e d , w i t h - r e s p e c t t o 
s u c h i n f o r m a t i o n j . - . a n d . w e , a s s u m e 'ho . l i a b i ' l i t . y r e s u l t i n g , from" i t s use". -Users 
s h o u l d make t h e i r ' b w h i n v e ' s t i g a t i o n s ' . t o ' d e t e r m i n e . . t h e . . ' s . u i t a b ' i l i t y . of- t h e -
i n f o r m a t i o n f o r -„ - the i r p a r t i c u l a r . p u r p o s e s . I n no way s h a l l t h e ' company be 
l i a b l e f o r any c la i i r i s ; ' 1 '6 'sses, .'di? damages o f any t d i i r d p a r t y or , f o r l o s t 
-prof its.-.or,;;any-^^"peci.ali r - i n d i r e c t ,-„ . ir tcidenf a l ; , ' -cdnsequehti 'a; l ' :orfex"emp.lary 
da inages ; - ' ; ' howsoeve ' r . ' lSr i s ing/ ev&n . i f t h e "company has''"been-^'advi'sed .of 
t h e pos"siLiii''tV>-',o"fI*su'Ql;i.--Hamages .'* 
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MSDS Number: Z0858 * * * * * Effective Date: 11/02/01 * * * * * Supercedes: 11/17/99 
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ZINC METAL POWDER 

1. Product Identification 

Synonyms: Powdered zinc; blue po-wder; CI77945; CI Pigment Black 16 
CAS No.: 7440-66-6-
Molecalar Weight: 65.37 
Chemical Formula: Zn 
Product Codes: 
J.T. Baker: 4282 
Mallmckrodt: 8681 

2. Composition/Information on Ingredients 

Ingredient CAS No Percent Hazardous 

Zinc 
Zinc Oxide 
Lead 

7440-66-6 
1314-13-2 
7439-92-1 

96 - 97% 
0 - 3 % 
0 - 0.3% 

Yes 
Yes 
Yes 

Hazards Identification 
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Emergeiicy Overview 

WARNmC! HARMFUL IF SWAIXOWED OR INHALED. MAY CAUSE 
IRRITATION TO SKI^i EYESj AND RESPIRATORY TRACT. MAY FORM 
COMBUSTIBLE DUST CONCEin 'RAl ibNS IN AHL WATER REACTIVE. MAY 
AFFECT THE GUM TISSUE, CENTRAL NERVOUS SYSTEM, KIDNEYS, BLOOD 
A T ^ REPRODUCTTVE SYSllEM (lead compbherit). 

J.T. Baker SAF-T-DATA^*°^^ Ratings (Provided here for your icbhvenience) - ' ' " ' 

Health Rating: 1 - Slight 
Flamhiability Rating: 3 - Severe (Flammahle) ,; - . 
Reactivity Bi.ting:;.2.-, Moderate!. ... .'•--. 
Contact Ratings rl;::;;Slight-rSv. •:.::.. J . > . \ : . . L . . r .;.;.; ^r: .^ i - i î '̂ -̂ ' -/ . > ; . - ' , 
Lab Protective Eq^p:;.GOQGLES; LAB COATrCLASS D.EX!nN 
Storage Color Gode:Orange{General Storage) . : .? 

Potential Health Effects:^° 

Inhalation:;,:.'' '̂ -iv.: 'j. •- • •'-••:-' •'--' '-'-•- '; -- ^ ' •:•'!- "• 
No adverse effects expected but dust may cause mechanical irritatiorL The effects may be 
expected to resemble.'fliose of inhaUng'an inert dust; possible difficulty dn breathing, „ 
sneezing, coughing. When heated, the fiimes are highly toxic and may cause fume fever^ 
Ingestions \ 
•Extremely large oral dosages may produce gastrointestinal disturbances, due both to 

--mechanical'effects and the possibility of reaction with gastric-juice to produce zinc chloride. 
Paio, "stomach cramps and nausea could occxn m aggravated cases. 
Skin Contact: , , .^ . v 
May cause irritation 
Eye Contact: 
May ĉ û̂ e irritation, ' , ' ' • , ' ' • t̂  
Chronic Exposure: \ 
No acfvers"6 health effects expected. ' . , " 
Aggravation of PriB-ejdstiiig Conditioris: 
Persons with pre-ejdsting skin disorders or impaired respiratory flmctiDn inay be more 
susceptible to the effects of the substance. 

4. First Aid Measures 

Inhalation: 
Remove to fresh air. Get medical attention for any breathing difficulty. 
Ingestion: 
hiduce vomiting immediately as directed by medical personnel. Never give anything by 
mouth to an unconscious person. 
Skin Contact: 
Wipe off excess material from skin then immediately flush skin with plenty of water for at 
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least 15 minutes. Remove contaminated clothing and shoes. Get medical attention. Wash 
clothing before reuse. Thoroughly clean shoes before reuse. 
Eye Contact:-_, ^ , f_. • .̂ i-'-j .-• . ,••- -.•.,. :- •- "̂ '•C'' . - J - ,•'-> •-• ; 
Immediately flush eyes, with plenty-of water for .at least l5 minutes^ lifting upper and lower 
eyeUdsoccasionaUy. Get medical-attention if irritation persists. •;. • .... . . 

5. Fire Fighting Measures 

F i r e : ^ ' ; • : • • • ' •.^•'•;;- ' 

Autoignition temperature: ca. 460C (ca 860F) ;-'v,l . . . . . - : - . ;.,,,;,!?•;: "i ..,;•';..,-v.: 
The listed autoignition temperature is for Zmc powder (layer); dust clpiid is caji-SSOC .,:•••'' 
(1255F). Zmc powder is not pyrophoric but will bum in air at elevated -temperatinesi-Bulk 
dust in damp state may-heat spiontaribduslymdighite-oiiexp • ;.;> • 
flammable hydrogen gas upon contact with acids oralkaU.'hydroJddes..Contact ^ t h strong" 
oxidizers may cause-fire; .-' — '-- - - -;- - -—- — -
Explosion: 
Fine dust dispersed in air in sufficient concentrations, and in the presence of an'ignitiou >>-i~ 
source is a potential dust explosion hazard ; .-• 
Fire Extinguishing Media: 
Smother with a suitable dry powder (sodium chloride, magnesium, oxide, Met-L-X). 
SpecialInfoimation:,!':' ;̂';;;,.:':-̂ i..%-'='ra--:':-v;£" ̂ |.-:,c>."' .5.;." ,•:, •v-j'l::i.;:c<o;.:;r :.-.̂ ,ĉ ;-̂  -..-ISJ''^-
In the ̂ vent of a fire; wear fiiU protective slothing and NIOSH-approved'selfrcontained :.'. 
breatlung apparatus with fiill facepiece opsated in the pressure-derriand of other positive 
pressure mode. " ' ->i... 

6. Accidental Release Measures " X ^ 

Remove all sources of ignition and provide mild ventilation in area of spill. Substance may 
be pyrophoric and self-ignite. Clean-up personnel require protective clothing, goggles'and 
dusVmist respirators. Sweep or vacuum wp the spill in a inanner tha.t.does not disperse zinc 
powder in the air and place the zinc in a closed container for recovery .orjiisppsal. 
US Regulations (CERCLA) require reporthig spiUs and releases to s'oil, water and .air in 
excess of reportable quantities. The toU free nimiber for the US Coast GliardNational 
Response Center is (800) 424-8802. 

7. Handling and Storage 

Keep in a tightiy closed container. Protect from physical damage. Store in a cool, dry, 
ventilated area away from sources of heat, moisture and incompatibilities. Containers of this 
material may be hazardous when empty since they retain product residues (dust, solids); 
observe aU warnings and precautions listed for the product. 
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8. Exposure Controls/Personal Protection 

Airborne Exposure Limits: 
None for Zinc metal, . -
-OSHA Permissible Exposure Limit (PEL): 
10 mg/mS (TWA), for zmc oxide fume 

--ACGIH Threshold Limit Value (TLV):. 
5 mg/m3 (TWA), 10 mg/m3 (STEL) for zuic oxide fimie. 

Ventilation System: 
A system of local and/or general exhaust is reconunended to keep employee exposures 
below the Ahrboine E}q)bsiire Limits. Local exhaust ventilation is generally preferred ' "^' -
because it can contiol me^erriissioiiSdf the contamtnaht atiit '̂sdufce, pifeveiitihg diro&sion 
of it into the general work area. Pleasereferto the ACGIH d(icUnient,7«^jrria/ \;' 
Ventilation, A.Mgnual of Recommended Practices, most fecfehf ediuon,'fef dS îls^^ " " ' *' 
PersonalR6sjgir^oiJ'(T^ ''"^JV'̂ 'S-'.,!' .J" '.iC ''f^.l^lV'^' .':'. 
If the exposiir^liinli is e3ifc&detî aiB''ehgineeriiig controls are hot feasible, i^fiiUf^ ' 7 
particulate respirator (NIOSH type NlOO filters) may be worn for ijp'̂ t̂oSb times ;|h.l̂ ''"""'''"̂  ''; ^ 
ex5)osm-e limit or the inaximum iise concentration, specified by the appropriate r6g^ 
agency or respirator supplier, whichever is lowest If oil particles (e.g. lifl)ncaiits| cutting""' '̂  
fluids, -glycerine; etc.) &e"pr^ent,use a MQSH tj^b R or P MtekFor einCTgencies"6r ~ V 
instances ^ e f e the'ejqjoSure'levels'are not known," use a fiiil-facepiece'jpbsitive-^ressure, 
airrSuppUed respirator. WARNING: Air-purifying respirators do not pro^'workers iii 
oxygenTdeficient atmospheres. . " ' ' ^ - ' T 
Skin Protection: 
Wear protective gloves and clean body-covering clothing. 
Eye Protection: 
Use chemical safety goggles. Maintain eye wash fountain and qtuck-drench facilities in 
work area. , " ' 

9. Physical and Chemical Properties 

Appearance;. , 
Gray or bluish-gray powder. 
Odor: 
Odorless. 
Solubility: 
Insoluble m water. 
Density: 
7.14 
pH: 
No information foimd. 
% Volatiles by volume @ 21C (70F): 
0 
Boiling Point: 
907C(1665F) 
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Melting Point: 
419C (786F) 
Vapor Density (Air=l): 
No information foimd. 
Vapor Pressure (mm Hg):. 
1 @ 487C (909F) 
Evaporation Rate (BuAc=l): 
No information foimd. 

10. Stability and Reactivity 

S t a b i l i t y ^ ' , .̂ .,, '.. ' '^-^.; \;;.-.^_ -..,^- !,.\- - . ^ ^ ^ - -r-, ' • :.^-r-: - - ! ' - ' - . - . - . • • ' " • - • . 
Stable .under ordir«.ary cohclitions of ,use and forage. Moist zinc dust.can react, '., 
exothermicsdly^and ignite :|ppnto - . . . , , ' . . , . . " 
Hazardousnec6mp6siti6n"^oiiJiicts:\f;,.V. -V ,.. . ..,- -̂  / ' ^ n-; 
Hydrogen in'moist an-, and oxide wthbxygeh'athigj^ite^^iejrato .... 
melted, produces zinc vapor wWch oxidizes and condenses in air to^foim zinc'f^ " " 
Hazardous polyiiaerization: \ , . " • : ;s - • 
Will not jq.QciJff.,!'.. . ',,..' '., ' ' . -,. , / • - - . ' , . , - . - - --'̂  
Incompatibilities: .... . . i!V ., . , i . 
Zinc powder.can'.feact yiolentiy witli water, suifiirand hilog^^ or potentially 
dangerous with'stxpng oxidizing agents, lower ih'oleciilar weigiht chlorinated hydrocarboiis, 
strong'apids and alkalis.. . , • .. ,, 
Conditions to Avoid: ,', 
Heat flames, ignition sources and incompatibles. ' - - - ",.:•.-', 

11. Toxicological Infonnation 

Zinc: Irritation skin, human: 300 ug/3D-I mild; investigated as a mutagen. 

-" \ C a n c e r L i s t s \ '- ^—--
NTP C a r c i n o g e n 

I n g r e d i e n t Known A n t i c i p a t e d lARC C a t e g o r y 

Zinc (7440-66-6) No No None 
Zinc Oxide ( 1 3 1 4 - 1 3 - 2 ) No No None 
Lead (7439-92-1) No No 2B 

12. Ecological Information 

Environmental Fate: 
No information found. 
Environmental Toxicity: 
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No information found. 

13. Disposal Considerations 

"Whatever camotbe saved for recovery or recycling shoiild be handled as hazardous waste 
and sent to a RCRA approved waste facility. Processing, use or contamination of this 
product may, change the wastp manageihent options.. State .and local disposal regulations. 
may differ from federal disposal regulations. Dispose of container and vmused contents in 
accordance with federal, state and local requirements. 

14. Transport Information 

International (Water, LM.O.) 

I-f r H i }.•< 
Proper Shipping NaMfel'ZINC POWDEEU'J^ON-PYRbf'HQRIC; -
Hazard Class: 4.3,4:2 ' '"" ' 
UN/NA: UN1436 
Packing Groiqj: II 
Information reported for product/size: lOOLB 

International (Air, LC.A.O.) 

Proper Shipping Name: ZINC POWDER, NON-PYROPHORIC 
Hazard Class: 4.3,4.2 
TQN/NA: UN1436 ' 
Packing Group: II 
Information reported for product/size: lOOLB 

15. Regulatory Infornaation 

^XChemical I n v e n t o r y S ta tus - Part 1\ 
Ingredient ' • ' ' TSCA 

Yes 
Yes 
Yes 

'Korea 

EC 

Yes 
Yes 
Yes 

Japan 

No - -. 
Yes 
Yes 

—Canada— 
DSL •-NDSL 

Australia 

Yes 
Yes 

. Yes 

Phil. 

Zinc (7440-66-6) 
Zinc Oxide (1314-13-2) 
Lead (7439-92-1) 

XChemical I n v e n t o r y S ta tus 

Ingredient 

Part 2\ 

Zinc (7440-66-6) 
Zinc Oxide (1314-13-2) 
Lead (7439-92-1) 

Yes Yes No Yes 
Yes Yes No Yes 
Yes Yes No Yes 
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XFederal, State t International Regulations - Part 1\ 
-SARA 302- SARA 313 ---

Ingredient RQ TPQ List Chemical Catg. 

inc (7440-66-6) 
^inc Oxide (1314-13-2) 
Lead (7439-92-1) 

No 
No 
No 

No 
No 
No 

Yes No 
No Zinc compoun 
Yes No 

XFederal, State £ International Regulations -.Part'2\ .̂ -.T 
- ' " ' - . . , , "/' rRCRA- -TSCA-' 

Ingredient " "' " " CERCLA " '261.33 .8 (d) " 

Zinc (7440-66-6) ' "-' 
Zinc Oxide (1314-13-2) 
Lead (7439-92-1) 

,1000 
"Nq. 
id 

••No. 

No 
No 

•No 

•No 

No 

Chemical Weapons Convention: No TSCA 12(b): No CDTA: Ko 
SARA 311/312: Acute: Yes Chronic: No Fire: Yes Pressure: iNq - ;-, 
Reactivity: Yes (Mixture / Solid) 

WARNING: '̂ ' ' " •-•-•••-.-
T ins PRODUCT CONTAINS CHEMICALS .KNOWN TO THE STATE OF ". '-./ 
CALIFORNIATOCAUSE CXNCEk AND. BM.TH DEFECTS OR DTB^ " ' K . 
REPRODUCTIVE HARM. • . . ' . . ; : 

Australian Hazchem Code: 4Y 
Poison Schedule: S6 
WHMIS:-
This MSDS has been prepared according to the hazard criteria ofthe Controlled Prqductsi 
Regulations (CPR) and the MSDS contains all .of the information reqmred by the CPR,' 

16. Other Information 

• NFPA Ratmgs: Health: 1 Flammability: 1 Reactivity: 1 Other: Water reactive 
Label Hazard Warning: 

• WARNING! HARMFUL IF SWALLOWED OR INHALED. MAYCAUSEIRRFTATION 
TO SKIN, EYES, AND RESPIRATORY TRACT. MAY FORM COMBUStlBLE DUST 
CONCENTRATIONS IN AIR. WATER REACTIVE. MAY AFFECT THE GUM 
TISSUE, CENTRAL NERVOUS SYSTEM, KIDNEYS, BLOOD AND REPRODUCTIVE 
SYSTEM (lead component). 
Label Precautions: 
Avoid breathing diist. 
Avoid contact with eyes, skin and clothing. 
Keep away from heat and flame. 
Keep container closed. 
Use with adeqxiate ventilation. 
Wash thoroughly after handling. 
Label First Aid: 
If swallowed, induce vomiting unmediately as directed by medical personnel. Never give 
an5^ing by mouth to an unconscious person. If inhaled, remove to fresh air. Get medical 
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Z_/i- i . "» ̂ —' 

attention for any breathing difficulty. In case of contact, immediately flush eyes or skin with 
plenty of water for at least 15 minutes. Get medical attention if irritation develops or 
persists. 
Product Use: 
Laboratory Reagent. 
Revision Information: 
MSDS Section(s) changed since last revision of document include: 8. 
Disclaimer: 

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or accuracy. This document is 
intended only as st guide to the appropriate precautionary handling ofthe material by 
a projierly trained person using tius product. Individuals receiving the infonnation 
must exercise their uadepehdent judgment in determining its appropriateness for a 
particular purpose. MALLINCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
INCLUDING WTTHbUT LIMITATION ANY WARRANTIES OF 
MERCHANTABHITY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO TJBDE INFORMATION SET FORTH HEREIN OR THE PRODUCT 
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON THIS INFORMATION. 
4 : 4 : 4 : 4 : * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * J ) < * * * * * * * * * 

Prepared-by: Environmental Health & Safety 
PhQhe Number: (314) 654-1600 (U.S.A.) 
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Internatiorial Gheinical Bafeity Cards 

BENZ(a)AT^THRACENE., ICSC: 0385 

BENZ(aJANtHRACaffi 
1,2-Behzoanthracene 
Benzo(a)anthracene , ; - ' ' ; ' " . ' . '',;:"L.^ ^ ^ 1 ^ J . . ••''-'": ::• 

:•- . . - . . ... ...• - --2^3^Be"n2pheiQiitiifene" -- ' . --• ••-"-̂ -̂-r̂ --:;? •'••~--̂ - ^ --̂  • -• 

". " .' ."'"-'- • . . . " ' - - ' . •.̂  :-: ' :" .;.f,v ^«'^12;>:>v.:v '- \ . i^- ,...;•'.• .n :;̂  ' 
Molecular mass: 228.3 

CAS#56-55-3 . " • - ^ ' ^ - - • ' • • • • } • ' ' * ^ ' ^ £ i i ^ ? - - i i .^.: .--v^;'^-; 
RTECS'#cv9275dob.,;, r ••̂ '̂/••̂  - ""•'• •', • 7'.':';"- ..";'" ::.;.•. 
ICSG#0385 ' . ' . . . - ' • ' ' " " " ^ ^ 
EC #601-033-00-9 -it5?v;^.G . ^::.:^. ^̂ Ĵ i 

TYPES OF 
HA7.ARD/" 

EXPOSURE 

; l<tRE 

EXPLOSION 

AC'Ulii : HAZARDS/ 
v S Y M P T O M S ii^ 

Combustible. r?, - -

JFinely dispersed particles form 
e;q>loslve mixtures in air. 

PREVENTION ; 
,-;'r,'3'r,--i.<;r 

^ 

Prevent depositioa of dust; 
closed system, dust e3q>lbsion-
proof electrical equq)meQt and 
lighting. 

u itWRSTAH)/ 
FIRE:FIGHTING 

[Water spr^.'powder. Liiase of 
pre in the sii^uhdings: all 
[extinguishing agents allowed. 

1 ;!• " ' 

- î  

1 

EXPOSURE 

• INHALATION 

• SKIN 

• -EYES 

• INGESTION 

" . . •"r* *" ' 

1 .. ' • ' ' ' " . 

. - • -

SPILLAGE DISPOSAL 

Sweep spilled substance into scalable 
containers; if ^jpropriate; moisten first 
to prevent dusting. Carefully collect 
remainder, then remove to safe place 
(exU a personal protection: complete 
protective clothing including self-
contained breathing apparatus). 

-

[AVOID ALL CONTACT! 

iLocal exhatist or breadiing 
protection. 

Protective gloves. Protective 
clothmg. - -.. . . .^.,-.... .-,. -^ 

' " • ^ r i u - - ' . .••• 

Safisty goggles, face shield, or- ; 
eye protection iri combination • -• 
widi breathing protection. 

|Do not eat, drink, or smoke 
during Tvoifc. Washhands before 
eating.'. • ,. 

STORAGE 

IWell closed. 

-

.' " \ 

Fresh air, rest. 

[RfiitinvB rjmtnTninntpil î tnrtiRB 

Rinseandtiien.wash.skinwith .-
watê ând so^ . 

Firstrinse'\yiih plentyof weter 
for seVdal minutes-(reiiiove' * " 
contact lenses if easily possible), ' 
then take:t6.a docfbr,; j . . . , . 

Rinse mouth. -"•••.... 

: •' •'PACICAGING'& " " "• 
,... ....LABELLING .. | 

T symbol 
R: 45 
S: 53-45 

-
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. SEE IMPORTANT INFORMATION ON BACK 

ICSC: 0385 PiepaiEd 10 the context of ccoperation between the Inteinntiniiril Programme on Chemical Safety & the 
Commission of the European Communities O IPCS CEC 1993 

International Chemical Safety Cards 

BENZ(a)ANTBDElACENE ••ii- -'-
ICSC: 0385 

I 

M 

P 

O 

R 

""T 

1- >1 A " ^ L T J T - I . - - ' 

yn 

-•--5;<.--rt-

D 

A 

T 

-,A 

PHYSICAL STATE; APPEARANCE: . 
COLOURLESS TO YELLOW-BRCWN "., 
FLUORESCENT FLAKES OR POWDER.' 

PHYSICAL DANGERS: 
Dust e3q)losion possible if in powder or 
granular form, mixed witii air. 

CHEMICAL DANGERS: 

QCCUPAtlONAL EXPOSURE UMTTS 
(OELs): i; ^ 
^ y not established. 

.ROUTES OF EXPOSURE: 
Tlxe substance can be absorbed into tiie body by 
inhalation, tiirough the sldn arid by ingestion. 

mHALATIONRISK: _ . 
Ev^bration at 20''C is negIigS>le; a harinfiil 
concentration of aiibome particles can, 
however, be reached guiddy. 

EFFECTS OF SHORT-TERM EXPOSURE: 

E l i i C T S OFfiONG-iiSM OR 
REPEATH) ESOPOSURE: • ' - / . ;.̂  
Thiŝ ŝubstance is probably carcinogenic, to .;. ~' 
humans. .-"-v:.--.'••.."!. ' 

PHYSICAL 
PROPERTIES 

5ublJU[̂ _al̂ ';point: .435°^ 
Meitfig point leZ'iC " . 
Relative density (water = I): 1274. 

Sohibility-in.waternonfi .. , ^ . . 
. Vapour pressure, Pa at 20°C: 292 

Octanol/water partition coeflBcient as log Pow: 
." 5.61 

ENVIRONMENTAL 
DATA 

In •&& food chain important to humans, bioaccumulation-takes place, specifically in seafood:-

N O T E S 

This su6's&ice is one bf many polycyclic afbinatic hydrocarbons - standards'are usually established for them as mixtures, 
e.g., coal tar pitch volatiles. However, it may be encountered as a laboratory chemical m its pure fpiin. Insufficient data 
are available on t̂iie^ffect of tiiis substance on human healdi, therefore utmost care must be taken. Do NOT take working 
cloffies home. Tetfaphene is a comnibn liame. 

ADDITIONAL INFORMATION 

ICSC: 0385 BENZ(a)ANTHRACENE 
e IPCS, CEC, 1993 
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IMPORTANT 
LEGAL 

NOTICE: 

Neither the CEC or the-EPCS nor any person acting on behalf ofthe CEC or the IPCS is responsible 
for the use which might be made of this information. This card contains the collective views ofthe 
IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements included 
in national legislation on the subject The user should verify compliance ofthe cards with the 
relevant legislation in the country of use. - , .. . ., • ...;.. ,. - .: .- • •-; .. 
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****- SECTION 1 - CHEMICAL PRODUCT AND 'COMPANY IDENTIFICATION ***•* 

MSDS Name: .Benzo(a)pyrene, 98% 
Catalog Numbers: ' " " " ' • . 

AC105600000, AC105600010, AC105601000 
Synonyims"":" 

3,4-Benzopyrene; 3,4-Benzpyrene. ^ 
Company Identification (Europe) : Acros Organics BVBA 

Janssen Pharmaceuticalaan 3a 
2440 Geel, Belgium 

Company Identification (OSA): Acros Organics 
One Reagent Lane 
Fairlavfn, NJ "0'7410 

For information in North America, call: 800-ACROS-Ol 
For information in Europe, call: 0032(0) 14575211 
For emergencies in the US, call CHEMTREC: 800-424-9300 
For emergencies in Europe, call: 0032(0) 14575299 

**** SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS **** 

+ + •—+ + + 

1 CAS# I Chemical Name | ft I EINECS* | 
, __̂  1 I I , 
1 50-32-8 IBenzo[a]pyrene | 98.0 | 200-028-5 | 
+ 4- r + + + 

• JHazard Symbols: T 
.Risk Phrases: 45 46 60 61 

****, SECTION 3 - HAZARDS IDENTIFICATION **** 

EMERGENCY OVERVIEW 
Appearance: slightly brown. 
Caution! Cancer suspect agent. The toxicological properties of this 
material have not been fully investigated. May cause eye and skin 
irritation. May cause respiratory and digestive tract irritation. 
Possible risk of harm to the unborn child. 
Target Organs: None. 

Potential Health Effects 
Eye: 

May cause eye irritation. 
Skin: 

May cause skin irritation. 
Ingestion: . 

May cause irritation of the digestive tract. The toxicological 
properties of this substance have not been fully investigated. 

Inhalation: 
May cause respiratory tract irritation. The toxicological properties 
of this substance have not been fully investigated. 

Chronic: 
May cause cancer in humans. 

•**** SECTION 4 - FIRST AID MEASURES **** 

Eyes: 
Flush eyes wi th p l en ty of water for a t l e a s t 15 minutes , 
occas iona l l y l i f t i n g the upper and lower e y e l i d s . Immediately f lush 
eyes with p l e n t y of water for a t l e a s t 15 minutes , occas iona l ly 
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lifting the upper and lower eyelids. Get medical aid. 
Skin: 

Get medical aid. Flush skin with plenty of soap and water for at 
least 15 min-utes while removing contaminated clothing and shoes. Wash 
clothing before reuse. 

Ingestion: 
Never give' anything'by" mouth to an unconscious person. Get medical 
aid; bo NOT djiduce vomiting. If conscious -and alert, rinse hiouth and 
'dfirik 2-4 "cupfuis" of'milk" or "water. 

Inhalation .•-"•'-•'• - - - ' - • • 
Remove froi'̂  exposure to fresh air immediately." If-not breathing, 
give'artificial respiration. If breathing-is'difficult, give oxygen. 
Get liedicai'' aid. 

Notes -to Physician': 
Treat symptomatically and supportively. 

, " t***.* SECTION 5 - FIRE FIGHTING MEASURES **** ' 

General Information: 
.._As. in any .fire, .wear. a. self-contained breathing apparatus in 

pressure-demand, MSHA/NIOSH (approved or equivalent) , and full 
protective gear. During a fire, irritating and highly toxic gases, 
may be generated by thermal decomposition or combustidn-

Extinguishing Media: ,. .-..,,- •-, ,T"., 
In case of'fire, 'iis'e water, dry ch'emical, chemical foam', or; , 
alcohol-resistant foam. Dse. agent most appropriate to extiiigiiish 
fire. Use water spray, dry chemical, carbon dioxide, or appropriate 
f o a m . "' _ . • , - - . • • • 

- • Autoignition Temperature:Not available. 
Flash Point: Not available. 
Explosion Limits, lower":Not available.' ' ' • , 
Explosion Limits,""upper:Not available. 
NFPA Rating:- ->'-

**** SECTION 6 - ACCIDENTAL RELEASE MEASURES **** 

General Information: Dse proper personal protective eguipraent as indicated 
. in Section 8. 

Spills/Leaks:' 
Clean up spills immediately, observing precautions in the Protective 
Equipment section. Sweep.up^ then place into a suitable container for 
disposal. A^oid generating dusty conditions. Pro'vide ventilation. 

**** SECTION 7 - HANDLING and STORAGE **** 

Handling: 
Wash thoroughly after handling. Use with adequate ventilation. 
Minimize dust generation and accumulation. Avoid contact with eyes, 
skin, and clothing,. Keep container tightly closed. Avoid ingestion 
and inhalation. 

Storage: 
Store in a tightly closed container. Store in a cool, dry, 
well-ventilated area away from incompatible substances. 

**** SECTION 8 - EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

Engineering Controls: 
Facilities storing or utilizing this material should be equipped 
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w i t h an eyewash f a c i l i t y and a s a f e t y sh9wer . D s e ^ a d e q u a t e 
v e n t i l a t i o n t o k e e p a i r b o r n e c o n c e n t r a t i o n s low. Use a d e q u a t e 
g e n e r a l o r l o c a l e x h a u s t v e n t i l a t i o n t o keep a i r b o r n e c o n c e n t r a t i o n s 
be low t h e p e r m i s s i b l e exposu re l i m i t s . 

Exposure L i m i t s 
— - - . + ^̂-
ACGIH. . I-Chemica l Name 

B e n z o [ a ] p y r e n e 

NIOSH 

0 . 2 mg/m3 (as 
I b e n z e n e s o l u b l e s ) 

( l i s t e d unde r ** 
I no name * * ) . 

[none l i s t e d 

. _,JpSHA. - l F i n a l , P E L s 

I b e n z e n e . s o l u b l e 
,. j , f f r a c t i o n : ^0 ,.2 " 
jmg7m3",'rWA!̂ ..''?. 

-. j„ (includes„,'!. 
j.anthracene, BaP, 

• J phenanthrene,, 
facfidine, 

, .1 chrysene, and 
I pyrene) (listed 
I under ** no 

-'Inaia^->*.);•- '-•' '••̂  " 

OSHA Vacated PELs;.; _ . " ., .'";.,, ,.,;..'' ,",'''.'..> 
Benzo [al pyrene: " ' " T, \-7 . 
benzene soluble fraction: 0.2 mg/m3 TWA (anthracene^" BaP/ 
phenathrene,' acridine", '(listed'urider** ho' namfe'"**) '"• 

Personal Protective Equipment 

Eyes: 

Skin: 

Clothing: 

Respirators: 

Wear a p p r o p r i a t e p r o t e c t i v e eyeg la s se . s .or, chemica l - ' 
s a f e t y gogg le s a s d e s c r i b e d .by OSHA's..eye a n d ^ f a c e 
p r o t e c t i o n r e g u l a t i o n s i n 29 CFR 1910.133 o r European 
S t a n d a r d EN166. 

Wear a p p r o p r i a t e p r o t e c t i v e g l o v e s t o p r e v e n t s k i n 
e x p o s u r e . 

Wear a p p r o p r i a t e p r o t e c t i v e c l o t h i n g t o p r e v e n t s k i n 
e x p o s u r e . ^ -•.-- . .-

A r e s p i r a t o r y p r o t e c t i o n prograin t h a t m e e t s OSHA's 29 
CFR : 1910 .134 and ANSI Z88.2 r e q u i r e m e n t s ' o r European 
S t a n d a r d EN 149 m u s t be fo l l owed whenever workp lace 
c o n d i t i o n s w a r r a n t a r e s p i r a t o r ' s u s e ; Wear a 
NIOSH/MSHA or E u r o p e a n S tanda rd EN 149 a p p r o v e d 
f u l l - f a c e p i e c e a i r l i n e r e s p i r a t o r i n t h e p o s i t i v e 
p r e s s u r e mode w i t h emergency e s c a p e p r o v i s i o n s . 

**** SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES **** 

P h y s i c a l S t a t e : 
A p p e a r a n c e : 
O d o r : 
pH: 
Vapor Pressure: 
Vapor Density: 
Evaporation Rate: 
Viscosity: 

Solid 
slightly brown 
faint aromatic odor 
Not available. 
Not available. 
Not available. 
Not available. 
Not available. 
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B o i l i n g P o i n t : • 4 95"de'g C @ '760.00mm Hg 
F r e e z i n g / M e l t i n g P o i n t : 1 7 5 - - 177 deg C 
D e c o m p o s i t i o n " T e m p e r a t u r e : 
S o l i ± » i l i t y i n w a t e r : 1 . 6 0 x 1 0 - 3 mg/1 e25S:C 
S p e c i f i c G r a v i t y / D e n s i t y : 
M o l e c u l a r F o r m u l a : C20H12 
M o l e c u l a r W e i g h t : .252. '31 -

**** SECTION 10 - STABILITY AND REACTIVITY **** 

Chemical S t a b i l i t y : 
S t a b l e u n d e r n o r m a l t e m p e r a t u r e s a n d p r e s s u r e s . 

C o n d i t i o n s t o A v o i d : 
I n c o m p a t i b l e m a t e r i a l s , d u s t g e n e r a t i o n . 

I n c o m p a t i b i l i t i e s w i t h O t h e r M a t e r i a l s : -
S t r o n g o x i d i z i n g a g e n t s . 

Hazardous ' D e c o m p o s i t i o n " ' P r o ' d i i c t s : -
Carbon m o n o x i d e , i r r i t a t i n g a n d t o x i c fumes and g a s e s , c a r b o n 
d i o x i d e , a c r i d smoke and fumes. 

Hazardous P o l y m e r i z a t i d n : Has n o t b e e n r e p o r t e d . . 

**** SECTION 11 - TOXICOLOGICAL INFORMATION **•*•* ^ 

RTECS*: 
'CASt 50-32-8:' bJ3675bob -" ' ' 

LDSO/LCSO: ,..••• 
Not available; 

Carcinogenicity: 
Benzo [a] pyrene '—' 

• ACGIH: A2 - Suspected Human Carcinogen 
California: carcinogen;, initial-date 7/1/87 "' ' 

NIOSH: occupational carcinogen (listed as ** undefined **) 
NTP: Suspect carcinogen 
OSHA: Possible Select carcinogen 
lARC: Group 2A carcinogen 

Epidemiology: 
No information available. 

Teratogenicity:' 
No information available._ 

Reproductive Effects:. 
No information available. 

Neurotoxicity: 
No information available. 

Mutagenicity: 
No information available. 

Other Studies: 
No data available. 

.**** SECTION 12 - ECOLOGICAL INFORMATION **** 

Other • 
No information available. 

**** SECTION 13 - DISPOSAL CONSIDERATIONS **** 

Chemical waste generators must determine whether a discarded chemical 
is classified as a hazardous waste. 
US EPA guidelines for the classification determination are listed in 
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40 CFR P a r t s 2 6 1 . 3 . A d d i t i o n a l l y , w a s t e g e n e r a t o r s mus.t c o n s u l t s t a t e 
and l o c a l h a z a r d o u s w a s t e r e g u l a t i o n s t o e n s u r e comple te and a c c u r a t e 
c l a s s i f i c a t i o n . . 
RCRA P - S e r i e s : None l i s t e d . 
RCRA U - S e r i e s : CAS# 5 0 - 3 2 - 8 : w a s t e number U022.' 

**** SECTION 14 - TRANSPORT INFORMATION **** 

DS DOT - - . . ". ; ii.: . . 
S h i p p i n g Name: TOXIC SOLID, ORGANIC, N . O . S . * 

H a z a r d C l a s s : 6..1 
UN Number: 2 8 1 1 . . . . . . . . , . - _ - • . ' . " ' ; - . . ' • " 

P a c k i n g G r o u p : I " . . . 
Canad ian TDG . ,. ,, , . . -..,-.,\ 

No i n f o r m a t i o n a v a i l a b l e . ; - . . - . , - . • -,' • ' 

**** SECTION 15 - REGULATORY IN,FORip.T-iok" ,**'^* ' ' 

DS FEDERAL . i--,.;: " .; :' -.v :-:̂- r.. „ .̂  .:,;.-. • .• 
TSCA . i - . : - - . \ _ - . .--.:: /.- . --:: :-.-- c ?-;• .-j> -. . /", :,-;•.. .-

CASf 50-32-8 is listed on the TSCA inventory. 
• Health & Safety. Reporting. Li.st ,...-., .-i!. ,:./,.. - ; .;,'. ,"5,-

None of the chemicals are on the Health & Safety Reporting List. 
Chemical Test Rules 

None of the -chemicals in this product are under a Chemical Test. Rule. 
Section 12b 
;-None of the chemicals are listed under TSCA Section 12b. 

TSCA Significant New Dse Rule " ~ . .' 
None of the chemicals in this material have a SNDR under ",TSCA. 

SARA-.- - , , . . _ , . - , . . ''"'• ••' 
Section 302 (RQ) "."''" ."';: '•",''; "'.''. . . .,.•--

,CAS# 50-32-.8.: final RQ .»= 1. pound •(p;..45X~. kg) [ ' , ' . 
Section 302 (TPQ)~ - -- -• - • -'••'"-
-None of the chemicals in this product ha,ve'a TPQ. 

SARA Codes '. " .."; '" V'" -;"" 
CAS # 50-32-8: acute, chronic. 

Section 313 
This chemical is not at a high enough concentration to "be'.reportable 
under Section 313. 
No chemicals are reportable under Section 313. 

Clean Air Act: 
This material does not contain any hazardous air pollutants. 
This material does not contain any Class 1. Ozone depletors. 
This material does not contain any Class 2 Ozone "depletors. 

Clean Water Act: 
None of the chemicals in this product are listed as Hazardous 
Substances under the CWA. 
CAS# 50-32-8 is listed as a Priority Pollutant under the Clean Water 
Act. 
None of t h e c h e m i c a l s i n t h i s p r o d u c t a r e ' l i s t e d a s Toxic P o l l u t a n t s 
unde r t h e CWA. 

OSHA: * 
None of t h e c h e m i c a l s i n t h i s p r o d u c t a r e c o n s i d e r e d h i g h l y h a z a r d o u s 
by OSHA. 

STATE 
Benzo [a] p y r e n e can b e found on t h e f o l l o w i n g s t a t e r i g h t t o know 
l i s t s : C a l i f o r n i a , New J e r s e y , F l o r i d a , P e n n s y l v a n i a , Minneso ta , 
M a s s a c h u s e t t s . 
The f o l l o w i n g s t a t e m e n t ( s ) i s ( a r e ) made i n o r d e r t o comply wi th 
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the California Safe Drinking Water Act: 
WARNING: Tlii's, product 'contains Benzo fa]pyrene, a chemical known to 
the state" of California to cause cancer. 
California No Significant Risk Level: 
••^CASl'50-32-8: no significant risk level =;0;0e ug/day 

European/Jnternat_ional_ Regulations ,. ,,. / 
European Labeling in Accordance with EC.Directives 

Hazard Symbols: T ~ . ". , .' . . 
Risk Phrases: ' ' "'','" ' ' •" . 

R 45 May cause"'cancer•.';̂ --̂ ^ '•-
R 46 May cause heritable genetic damage. 

. R 60 May impair fertility. ,̂  
R 61 May cause harm to" tlie iinborn child. 

Safety Phrases: 
S 53 Avoid exposure - obtain special instructibhs • -" 

•: _ before use. . . 
:".-•.-:-;•.- •.̂•/-.•"'r .-_. _ ' -•̂ -':Ŝ -28A'''''Aftfer'"'̂ 'btft"act"Vith skiKV wS"sh"iimiedi'a'tely"'wit'h 

"..,'. :"-•'...'• plenty of water. :•; ;-. •-,,. , .̂ '-'-
-; ..— '.f- ."-'v •,"• S 37. Wear"suitable.'';gloves. ' ' !V /.-,-,",.,,!'.,̂  " .•-'•.',.-:... 
S-' -,.c.>--•-,-,.I., ' - •. g -̂ 5 jj^ case-of-.,accident|jor if'you feel'unwell, ;• seek.-..: • 

;̂.',.-i.-i-̂ ---. î '̂ .l̂ —---r-. -i---—-.-2|ne.aical':~advice''"-'xmmfeiiiateiy^sh'6 the-iabel'-wherfe'^'' - •̂"' -
-̂;._, _ ̂ -..̂  ^ .'.;'̂..-".• .'r.''y'.,'"-..",..'l,"po'ssibl.e) . J f l ' ~ ' r y I ' y • - . . - - . . . - - . 1 .'"'.;• ""'":;• •L: \ 
•WCk (Water^Danger/Protection) ' ' ' -,'•"-- • ' • T'-'-v •.•.," 
\" '_•- ,':..,CAS.# .50-3.2,78,:,_ No-iriformation/avaiiable.". - •- • . .•,--- _ "• - ̂; 
Dnited' Kingdom • Occupational" Exposur"e -Liiiit's ";••'' , 

'Canada „_... ̂. ._.___. ,__..̂;,_ .̂__ , ;!. ,.̂^̂;;: ,_v̂ -!'.-.--.-.;,-_-_..-. „.-r •̂  --- , • , .-_ 
CAS# 5Pr32,r8 .-is'.,-'listed on Canada•!.s DSL' List. 

-• This product has a WHMIS classification of D2A. 
• '• •;"-''•''•'CAS,C.'.5""P.-'32.-8.l'.'ife-r D'isclô sur'e.. ListV' '- ---"-' 

" 'Exposure.'.Limit's",,,'. ;i_',;.'-',r/ ' '"' .'I'-.-. ';.' i- - -• -- • - ,j 
- ' ̂ '! "CA^#)""5qr3Xf87y^9EL-ADSTRALIA;Carcin'og^^ 

' OEi-BELGIDM;Carcinogen 
'OELrFINIiAl^prrWA:~0.01 mg/m3; Skin; Carcinogen 
OELnrRANCE;Carcinogen 

,-6EL-G'ERMANY;Carcinoge.n • -:.."-̂--''—-... - - • -.- . . = • -
"• ' - OEIj-RUSSIA:iSTEi/'-0vO0015-" mg/m3';Cai-ci'nogen 

.' • -''OELi-^'si(rapEN:'TWA''b.005'mg/m3;"ST^^^ 0Vt)3' •mg/m3;Skin 
'OEL'IN BULGARIA,- COLOMBIA, JORDAN',' KOREA check ACGIH TLV 

\' -.;,... OE.LjTN.:\l)qE:w;.,'iEi^LiA^ , 

•**** SECTION 16 - ADDITIONAL"iNFORMATION **** 

, MSDS Creation Date: 9/02/1997 Revision #4 Date: 8/02/2000 

The information .above is believed to be accurate and represent:s the best 
information currently available to us. However, we make no warranty-of 
merchantability or any other warranty^ express or implied,- with respect_to 
such "information, and we assume "no liability'resvalting from its use. Users 
should make their 'own investigations to deteritiine the suitability of the 
information for their particular purposes. In no way shall the'coiiipany be 
liable for any claims, losses, or damages of any third, party or for lost 
profits or any special, indirect, incidental, consequential or exemplary 
damages, howsoever arising, even if the company has-been advised-of' 
the possibility of such damages. 
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International Cheniieal Safety Cards 

BENZO(B)FLUORANTHENE ICSC: O720 

BENZO(B)FLUORANTHENE 
Benzn(e)acephenanthrylene 

2,3-Benzofluoroan4ene 
:•- " ' ::- . - f20^12 :;' '"••• - ' • " : . 

Molea^a: mass; 252.3' '" 
CAS#205-99-2 '" " ' " ' " • ^ "•̂-"•' • - - - - •"-• - • •:-' 
RTECS#CU14Q000Q • - ,. . - . . , , , , ; , . 
ICSC#0720 ,;r..- . •. .* | 

TYPES O F 
H/V7ARD/ 

EXPOSIJRE-
FIRE 

EXPLOSION 

EXPOSURE 
•"7-

• INHALATION 

•<t • 1 

"V 

• SKIN 

• EYES 

• INGESTION 

ACUTE HAZARDS/ 
.....,.^..SYMP'r-oMs_. ..:: 

Combfistihle." '" 

• 

•.,. . t ' 
MAY BE ABSORBED! '" "' 

. * 1 - ".. 

SPn.T AGE DISPOSAL 

Sweep spilled substance into 
contamers. Carefiilly collect remainder, 
then remove to safe place. Dp NOT let 
Ms chemical enter the environment. 

-PREyEN.'-ilok:. ; 
:-"-t~;-.Vi:,.i.-s", >•;.- .'•,'T'---;^ - J ir-

NO o p ^ Mmfies. " "" '̂  ̂  , 7," ̂  

- ' ' . " . , " •• ^ T : 

PREVENT DISPHaSION OFA, , 
DUST! STRICT HYGIHISIE! 
AVOID ALL CONTACT! 

Local exhaust or~4jreathing " 
protection:?;:-;-. . •- - - -: 

Protecfive'giov^. Protective"" ' 
closing. 

Safety,,gpggles or eye protection 
incombinahon-wMibreathing " 
pFotectipn. 

Do not eat, drink, or smoke 
dming work- -

STORAGE 

Provision to contain efQuent from fire 
extingjuishing. Tightly closed. -

FIRSTAID/ 
FIREPIGHTING 

•Water spray, powder. || 

• -̂ y: < ^ : ^ ^ S " ' - ' ' "-"I 
IN Allr CASES CONSULT A -J 
DOCTOR! 

Fjresh'air.TCst", 

Rjemdve'corrtfflmnaled clothes. 
Riiise md'Sim^wasE^^m with' ' 
watCT-aridsbqi: Rfifef for 
medic^ attEiiMcm.'Wesr 
{O'otSfAejfi-gji.pyes when 
adxdimstefirig &st aid; 

Fmt jiMe. w^jilenly "̂  water 
fprseveral̂ iajnute^ (rm 
cor^act lenses ̂ easily.possible), 
dioi'teke to a {ioctbr.' 1 

•Wear protective gloves when 
inducing vomitir^. Laduce 
kdmilingCONLYIN 
CONSCIOUS PERSONS!). 
Refer for medical attention. 

PACKAGING & 
T,ARETJ,TNG 

Unbreakable packaging; put breakable 
packaging into closed unbreakable 
container. 

' SEE IMPORTANT INFORMATION ON BACK 

l l . ^ a L ^ : U /ZU Commission of the European Communities O IPCS CEC 1993 

International Chemical Safety Cards 
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BENZO(B)FLUORANTHENE ICSC: 0720 

I 
M 
P 
O 
R 
T 
A 
N 
T 

D 
A 
T 
A 

PHYSICAL STATE; APPEARANCE: 
COLOURLESS TO YELLOW CRYSTALS. 

PHYSICAL DANGERS: 

CHEMICAL DANGERS: 
Upon heating, toxic fumes are formed. 

OCCUPATIONAL EXPOSURE LIMITS 
(OELs): 
TLV not established. 

ROUTES OF EXPOSURE: 
The substance can be absorbed into the body by 
inhalation of its aerosol and through the skin. 

INHALATION RISK: 
Evaporation at lO'C is negligible; a harmfiii 
concentration of airbome particles can, 
however, be reached quickly. 

EFFECTS OF SHORT-TERM EXPOSURE: 

EFFECTS OF LONG-TERM OR 
REPEATED EXPOSURE: 
Thissubstance is possibly carcinogenic to 
humans. 

PHYSICAL 
PROPERTIES 

Melting point 168°C 
Solubility in waten none 

Vapour pressure, Pa at20''C: <10 
Octanol/water partition coef5cient as log Pow: 
6.04 

ENVIRONMENTAL 
DATA 

Tliis substance may be hazardous to the environment; special attention should ht given to the 
total environment In the food chain important to humans, bioaccumulation takes place, 
specifically in oils and fiats. 

NOTES 

Depending on the degree of exposure, periodic medical examination is indicated. Data, are insufficiently available on &e 
Tect of tills substance on humaa heaMi, therefore utmost care must be taken. Do NOT take woikiiig clothes home. 

ADDITIONAL INFORMATION 

I C S C : 0720 Bi2»JZ0(B)FLUORANTHENE 
o n e s . CEC 1993 

IMPORTANT 
LEGAL 

NOTICE: 

Neitiier the CEC or the IPCS nor any person acting on behalf of flie CEC or the IPCS is responsible 
for the use which might be made of this information. This card contains the collective views ofthe 
IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements included 
in national legislation on the subject. The user should verify compliance ofthe cards witii the 
relevant legislation in the country of use. 
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Product Numben33530 
Product Name:Diben2[a,h]anthracene 

DpscriPtion /Pricing V a l i d 0 8 / 2 0 0 . 2 r 1 0 / 2 0 0 2 

C e i l Of Analysis F l u k a C h e m i e XG 

MSDS P o s t f a c h , 260 

Print Preview 

Bulk Quote 

fis^. A Scientist 

C H - 9 4 7 1 B u c h s 
S w i t z e r l a n d - ' 
T e l : OBI 7S5 25 1 1 F a x . 0 8 1 7 5 6 54 49 
• N i g h t : 0 7 1 22B 3 6 0 0 

M A T E R I A L S A F.E T y .,D A T^A S H E E T 
" . • _ • - • . . i _ 

SECTIOM 1 . CHEMICAL IDENTIFICATION- T ' . - : 
CATALOG # : 3 3 5 3 0 -..> ;,.. 
NAME: DIBENZ (A,flJAMTHRACBKE. r.; . •.-;.' ' . . 

SECTION 2 . COMPOSinON/UfFORMATION ON INGREDIENTS 
CAS # : 5 3 - 7 0 - 3 ,--• 

"-'MF:~"':<:2'2Hi4- ---::.-:;.^x;- -:- . . : " - , • - - . ' • - , . - -
' E C ' N O - ' - ' 2 D 0 ' " - l B l ' - 8 -' ' . • - . . . . • . . . . ' 
SYNONYMS :-. 

l ,2 :S,6-BENZANTHBaCENE * DB (A,H)A .*..1>-^V5, S-DBA * ; 1 , 2 , , 5 , 6 -
DIBESZAHTHRACEEII (OOTCHJ * a ,2 :5 ,S-DIBBKZANrHKACEira | , ' :VJ ,2 :5 . , , e - , 
DIBENZ ^A) AKTHEIACEHE ** blBENl^^O (X'/E) AHTflRACENE f •* - 1 , 2 : 5 , 6 - . 
DIBEBZOAiraHRACENE'. *'RCESi WASTE'."NOMBER tTOfiS.':*; .f " , , , • -

SECTION 3 . '• T HAZARDS IDENTIFICATION -, - ^ 
LABEL PRECAUTIONAKif.BTATEMENTS ^- ; i- -"'.-..:'' •.;.'^ ". •-..--: 

.TOXIC . ' ' : . ^ : s - ^ - r :•-• :-. - ; « . - ' s .,'.:.•.•-.,- •_:. ,•• ,-

MIT CAOSE-cai rcsR. i - . -"v" . —, •,..',;":"=:•, - A ,'"...-.. 
MAY CAOSE HEJa tA 'Ht .E GSKBJTIC "tnaKa'CTi.:-, . - ' - . . . • . - - J 
HABMFOL BY INHALATION, ON'CONTACT WITH SKIM AKD" I F SWALLOWED. 
•TARGET "ORGAN ,< S) : ' - - ' • '•' ' - J . y . • . . ', - . . - . - • _ 
L I V E R ••.."•-• -J - -.••., • .,,=.. • - . ( 

• L O N G S - / y - ' - -•. ' . * • . ; - • " . •- . 7 . . . . _. 
- IN CASE-"OF A C C ' x e i U T ' C R I F YOO-FEEL' i lNBELL, S E E K MEDICAL ADVICE 

IMMEDIATELY (SHOW THE LABEL WHERE-POSSIBLE) . ' 
•" WEAIl 'Sni"TABL'E"PROTECTIVE CLOTHING,- GLOVES AND E Y E / F A C E 

P ROTECTION. ^ - : - , ' : : [ . 
-DO.-H"dT"BilEATHE"'DtJST. • -' ' • - - - : ' . 

S E C T I O N -4.- - 1 - • - " - . - - • - : - - - . „ - .TIRST-AiaJlEASDBES ' 
• IN CASE OF ••''CONTACT, I M M E D I A T E L Y - F L O S H E Y E S O R S K I N W I T H C O P I O U S 

AMOOHTB-OF "WATER-FOR-AT LEAST IS'MINDTES'.WHILE REMOVING CONTAMINATED 
CLOTHiNG-=AND"S"aoES/- '^-" '>•• : ", "- • • - - - - - ; : 

••- l'r-''±SHALEDr-"REM"OVE TO -FRESH J a E . - H ' NOT BREATHING GIVE ARTIFICIAL 
BESPIRAliOH-." IF-BREATHING I S DIFFICULT, -GIVE OXYGEN. ,-• 
I F SWALLOWED, WASH ODT MOtlTH VITB WATER .-PROVIDED PEARSON IS CONSCIOOS . 
CALL A PHYSICIAN. - . . - . - . : - - ^ - . . - ^ -
DISCARD CONTAMINATED CLOTHING AND S H O E S . 

S E C T I O N 5 . " F I R E FIGHTING MEASORES :: 
EXTINGDIS HING MEDIA 

WATER SPRAY., 
CAABON D I O X I D E ; . " D R Y CHEMICAL POWDER-OR A P P R O P R I A T E FOAM. 

S P E C I A L F I R E F I G H T I N G PROCEDORES 
• WEAR-SELF-CONTAINED BREATHING iPPARATDS AND PROTECTIVE CLOTHING TO 

PREVENT CONTACT" WITH S K I N AND.EYES. 
S E C T I O N 6 . ACCIDESIAL RELEASE MEASDRES - _ - - -

EVA,C0ATE AREA. 
WEAil SELF-CONTAINED BREATHING APFABATOS, ROBBER BOOTS AND HEAVY 
RUBBER GLOVES^- -
WEAR'DISPOSABLE.COVERALLS AND DISCARD THEM AFTER D S E . 
SWEEP. D P , PLACE IN A BAG AND HOLD FOR WASTE D I S P O S A L . 
VENTILATE i R E A AND WASH S P I L L SITE AFTER MATERIAL PICKUP I S COMPLETE. 

S E C T I O N 7 . _ - - HAHDLING AND STORAGE 
REFER TO SECTION 8 . 

S E C T I O N B . EXPOSURE CONTROLS/PERSONAL PROTECTION -
WEAR APPROPRIATE NIOSH/MSHA-APPROVED R E S P I R A T O R , CHEMICAL-RESISTANT 
GLOVES, SAFETY GOGGLES, OTHER PROTECTIVE C L O T H I N G . 

- SAFETY SHOWER AND EYE B A T E . 
USE ONLY I N A CHEMICAL FUME HOOD. 
DO HOT BREATHE DOST. 
AVOID A I L CONTACT. 
WASH THOROUGHLY AFTER HANDLING. 
CARCINOGEN. 
MUTAGEN. 
HARMFUL SOLID. 
KEEP TIGHTLY CLOSED. 
STORE IN A COOL DRY PLACE. 

hitn://www-insdssolutions.corQ/doc-magrit/0000000749/0000713353.html 10/22/2002 
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PHYSICAL AND CHEMICAL PROPERTIES 

262 TO 2550 
STABILITY AND REACTIVITY 

SECTION 9 . - - -
APPEARANCE AND ODOR 

SOLID. 
PHYSICAL PROPERTIES 

MELTING P O I N T : 
SECTION 10 , 

INCOMPATIBILITIES 
'STROHG O X I D I Z I N G AGENTS 

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS 
TOXIC FUMES O F : _ 
CARBON MONOXIDE, CARBON .DIOXIDE 

SECTION 1 1 . TOXICOLOGICAL INFORMATION 
ACUTE EFFECTS 

HARMFUL I F SWALLOWED, INHALED, OR ABSORBED THROUGH SKIH. 
'• SiliY CAUSE'IRRITATION. . . . 
CHRONIC EFFECTS 

CARCINOGEN..- • - ' , 
MUTAGEN. 
TARGET ORGAN-(S).:---

4 I I V E R ' - " . ' . " - ;."•• . : . • , , . j . '• . 

XDHGS 
TTO TEE BEST OF OUR KNOWLEDGE, THE CHEMICAL, PHYSICAL, AND 
TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY. INVESTIGATED. 

RTECS * : EH2e25QO0 
- • • . DfBENZ (A>fl) ANTHRACENE . •^.-: ...•̂ .-

. - TARGET.;ORG^vnA!PA""-.i:;.r. •_- • , •", , . . : - - -r̂ ^ - _•. 
iDNGST-THORAX-.^-OR-^lESPIRATION ..(TUMORS) > ; L ~ - . " • , 
iUNGS, TflOSlAX' ;OR RESPIRATION, •;(BRpNCHOGHIIC CARCINOMA) ' 

- - -LIVER' '<TDMPRS): 'L. ' . : ," . :" ? .•.•,-.-!:-, - • " . - • 
KIDNEY, " U R E T E R , BLADDER (BLADDER TUMORS). .. , 
ICIDHEY, URETER, BLADDER (KIDNEY TUMORS) 
S K m "AND "APPENDAGES (TUMORS) 
TDMORIGENIC (CARCINOGENIC "BY 'RTECS CRITERIA) 

•-•..-•-TDMORIGENIC .(NEOPLASTIC BY RTECS CRITERPV) 
TDMORIGENIC (EQUIVOCAL TDMORIGENIC AGENT :BY RTECS CRITERIA) 
TDMORIGENIC (T0MORS AT S H E OF APPLICATION) 
ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES 

' . ' {UTECS} DATA IS ' J PRESENTED HERE. SEE ACTUAL ENTRY IB RTECS FOR 
COMPLETE INFORMATION...-., • > ;-. -V. .-;-- . • • 

. SECTION•-12.". - -'-. r - . ECOLOGICAL,-INFORMATION . 
n i l A NOT YET AVAILABLE. ' .. 

SECTION 1 3 . DISPOSAL CONSIDERATIONS 
- - DISSOLVE OR..MIX..THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BORN IN A 
• •-CHEMICAL INCINERATOR EQUIPPED. WITH AN AFTERBORNER AND SCRUBBER. 

' •'. "^IBSEKTE ALL •FEDERAL, STATE AND LOCAL ENVIRONMENTAL REGULATIONS. 
SECTION 14 . TRANSPORT-.INFOBMATION - ^ 

.'• CONTACT FLUKA' CHEMICAL COMPANY FOR .TRANSPORTATION INFORMATION. 
SECTION,-15. • • REGULATORY INFORMATION 
•' EOROPEAN INFORMATION 

EC INDEX NO: 6 0 1 - 0 4 1 - 0 0 - 2 
TOXIC - - . , , , , 

- -H 45 ---.. . . 
.MAY CAUSE CANCER. 
S 53 

-'AVOID EXPOSURE -^.OBTAIN SPECIAL. INSTRUCTIONS BEFORE USE. 
S 4 5 - : . , . 
IB CASE OF ACCIDENT OR I F YOU FEEL UNWELL, SEEK MEDICAL ADVICE 
IMMEDIATELY (SHOW THE LABEL WHERE POSSIBLE) . 

REVIEWS, STANDARDS, AND REGULATIONS 
OEL'^OK 
lARC CANCER REVIEW:ANIMAL SUFFICIENT EVIDENCE IMEMDT 3 , 1 7 8 , 1 9 7 3 
lARC CANCER REVIEW;ANIMAL SUFFICIENT EVIDENCE IMEMDT 3 2 , 2 9 9 , 1 9 8 3 

IMEMDT 3 2 , 2 9 9 , 1 9 8 3 
•IMSUDL 7 , 5 6 , 1 9 8 7 

lARC CANCER REVIEW:HUMAN NO ADEQUATE DATA 
lARC CANCER REVIEW:GROUP 2A 
OEL-FRANCE: CARCINOGEN, JAN1993 
OEL-GERMANY: CARCINOGEN, ^JAN1999 
OEL-HORWAY: TWA 0 . 0 4 MG/M3, JAN1999 
'OEL-POLAND: TWA 0 . 0 0 4 HG/M3, JAN1999 
EPA GENETOX PROGRAM 19BB, POSITIVE: CARCINOGENICITY-MODSE/RAT; CELL 

TRANSFORM.-SAT/F344 RAT 
EPA GENETOX PROGRAM 19B8, POSITIVE: CELL TRANSFORM.-BALB/C-3T3; 

SHE-FOCUS ASSAY 
EPA GENETOX PROGRAM 19SB, POSITIVE: CELL TRANSFORM.-C3H/10T1/2; CELL 

TRAHSFORM.-MOOSE EMBRYO 
EPA GEHETOX PROGRAM 1988, POSITIVE: CELL TRANSFORM.-BLV F344 RAT EMBRYO 
EPA GENETOX PROGRAM 1988, POSITIVE: CELL TRANSFORM.-SA7/SEE; N 

CRASSA-FORWARD MDTATIOB 
EPA GENETOX PROGRAM 1988, P O S I T I V E : HISTIDINE REVERSIOS-AMES TEST 
EPA GENETOX PROGRAM 198B, POSITIVE: D MELANOGASTER SEX-LINKSD LETHAL 

littp://www.msdssolutions.coin/doc-magrit/0000000749/0000713353.htnil 10/22/2002 
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EPA GENETOX PROGRAM 1 9 8 8 , POSITIVE: V79 CELL CDLTORE-GENE MUTATION 
EPA GENETOX PROGRAM 1 9 8 8 , POSITIVE/DOSE RESPONSE:, SHE-CLONAL ASSAY . 
EPA GENETOX PROGRAM 1 9 8 8 , INCONCLUSIVE: .CELL TRANSFORM.-MOUSE."PROSTATE; 

- 'i IN VIVO S.CE-NONHUMAN •-_.•.-.- " ' ^̂  - - ' - • ' • ' - ' :=. ' ' •" ; -

EPA GENETOX PROGRAM 1 9 8 8 , .INCONCLUSIVE:-IN VITRO-UD'S-^HDMAN FIBROBLAST' ' 
EPA TSCA SECTION 8 (B) CHEMICAL INVENTORY - •'- • 
EPA TSCA SECTION 8 (D) UNPUBLISHED HEALTH/SAFETY STUDIES 

. .ON EPA .IRIS DATABASE - -;.."-, -.Jj .--.-r. . ." '—i-------.- ^• . - -^ ' - • ' .-
• " EPA" T S C A ' T E S T SUBMISSION (TSCATS) DATABASE, JANUARY 2 0 0 1 

NIOSH ANALYTICAL METHOD, 1 9 9 4 : POLYNUCLEAR AROMATIC HYDROCARBONS BY 
. . . -£PLC, . 5 5 0 6 ; - . B Y ; , , . G C , - . 5 5 1 5 : . - - . - • - -.•.; ^ ;•—--.-••-••-'-:••---••--•"-'-"— '"f- "•'-̂  ' - - ; ' • -

. " N T P " 9TH REPORT ON CARCINOGENS, 2000 :REASONABLY ANTICIPATED'-TO-Bli'HUMAN""-
CARCINOram ,-̂ . ; _ , " • , . . ' . - . - , , , . . -

d . S . . , ; INFORMATION- ,;. •... , ". /-i .., "i"-: "i . ^ :^.X!;'•'•-,' ;̂ "̂"- /'''-"•'--'s •.•':-'-'-•-' "̂ ., ' "• • ' - ^' 

• ' •Ttiis PRODUCT I S SUBJECT TO SARAiSECTION-313 REP'ORTING.'.REQDIREMENTS^ f • ' " 

- . C A t l F O R H I A PROPOSITION ..65:_ '^'C'•'...,:''.>;,•;"'" " - ~ . J . _"Ir-u?-^;.-r'.':'-.--,-^.--''. -•" • -•;.- -•-"•--
: T H I S ,'PRODUCT I S •bR"-cbNTAiNS-CHEHIciL''(S') "KHo"WN'~fo ""riffi;'ST^TE' OF ~ 

CALIFORNIA T.0, CAUSE CANCER-,,_.,^„^-, . , , , ; . , . : ; . j ^ . . r ; ;"; Ivi^i-.l'.f •• A l i ' - ' • - '• '- ' : ; ' 
SECTION IS . " ' ' • - ' - ' . - ' -=" - ' • • - ' - ' • f ' _ f ' - -_OMER' ' . " iNFORJMMN^ ^ - " ^ - 1 ~-'^' 

- -THE ABOVE-INFORMATION " I S ' BECiEVED "TO ""BE"CORRECT ^BUT, DOES NOT PURPORT TO ' 
BE, ALL INCLUSIVE AND SHALL jBE; pSEp.iqNLy AS'A'GnfDEr=^'-Si(&lA,. ALDRICH, 
FXtTKA SHALL NOT BE H32ipilABM;.'ro^.'ANY;.JlAMAGE:.RESDLTING,^FR^ 

' o i . "IT«3M;'CONTACT^ WITH. THE'.ABOyi: PRODUCT. SEE REVERSE SIDE iffF, INVOICE'OR-•, 
PACKING si.IP"FOR'ADblTi"pNAEi'.[\TERMS,AND.^C0NDITION5^.0F.-5ALEi.-.v' - ".'i'TPT,--;,-.,'; 

' ••'cl)p'yMGm.idoV;Fi(ao.^ALi)SicH- £5. ""-'•- - ----"-"-;'.•' ^---i-s'.--•-:;:—--=-- -'-- v .J ; j^ ;_ ~'̂ ';.-. 
LICENSE GRANTED TO MAKE UNLIMITED PAPER COPIES. FOIJ INTERNAL USfe'oiiiiY'- '" ' ." 

ja jv-^ t f - ' 
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NIOSH Pbck^t Guide to Chemical Hazards 
Nitric acid CAS 7697-37-2 

HNO '3 
RTECS QU5775000 

Synonyms &.Trade Nanies: 
Aqua fortis, Engravers aicid. Hydrogen nitrate, Red fuming nitric 
aicid(RFNA),;.WlTitefuming riitric^cid(WFNAy ;, '-.]_ ,:,;:v - , 

DOT ID & Guide 
1760 154 (</=40% acid) 
2031 157 (>40% acid) 
2032 157 (fuming) 

ure 
Limits 

NIOSH REL TWA 2 ppm (5 mg/m^) s t 4 ppm (10 mg/m^) 

.OSHA PELf: TWA 2 ppm (5 mg/m )̂". 

I.DLH25 ppm See:.7697372 ) ? ' . : C6hvereidh,'1 pj3rn'= 2.59 mg/m^ 

Rhyslcal-DescriptJIon,. - ^ - . . - . - i . , . ; r^i, y.•'-i:.•>̂ •̂  «,̂ ---;-: is'̂ :";-:.'-'.-;. "'-"•>;=•.-; /-'rt;-.;.;.-^.': -: .r-rj-. ..-
C6Ioriesjs • yellow,' di" rod, fuming liquid with ^ acriS, .suffocating odor. [Note: Often used In an aqueous solution. 
Fuming nitric add ls<»ncentrated rilfric add that contains dissolved nitrogen dioxide.) 

!»4W: 63.0 . BP: 181.'F FRZ: -44°F Sol: Miscible 

y p : 4jB, mmHg. I.P:.11.95eV Sp.Gr(77°F):1.50 

FI.P: NA UEL:NA LEL:?«JA 

Noncbmbustible Liquid, biit Increases the flammability of combustible materials. 

incompatibilities & Reactivities 
Combustible materials, metallic powders, hydrogen sulfide, carbides, alcohols [Note: Reacts with water to produce heat 
Corrdsiveip metals.J 

Measurement Methods 
NIOSH 7903; bSHAiD165SG 
See; NMAM or OSHA Methods 

Personal Protection & Sanitation 
Skin: Prevent skin contact 
Eyes: Prevent eye contact 
Wash skin: When contaminated 
Remove: When vyet or contaminated 
Change: No recommendation 
Provide: Eyewash (pH<2.5). Quick drench (pH<2.5) 

First Aid (See procedures) 
Eye: Im'gate Immediately 
Skin: Water flush immediately 
Breathing: Respiratory support 
Swallow: Medical attention immediately 

Important additional infomiation about respirator selection 
Respirator Recommendations NIOSH/OSHA 
Up to 25 ppm: (APF = 25) Any supplied-alr respirator operated in a continuous-flow mode*/(APF = 50) Any chemical 
cartridge respirator with a full facepiece and cartridge(s) providing protection against the compound of concemi/(APF = 
50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted canister providing 
protection against the compound of concem''/(APF = 50) Any self-contained breathing apparatus vwth a full facepiece/ 
(APF = 50) Any supplied-alr respirator with a full facepiece 
Emergency or planned entry Into unknown concentrations or IDLH conditions: (APF = 10,000) Any self-
contained breathing apparatus tfiat has a full facepiece and is operated in a pressure-demand or other positive-
pressure mode/(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-pressure breathing 
apparatus 
Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted 

canister providing protection against the compound of concem^/Any appropriate escape-type, self-contained breathing 
apparatus 

Exposure Routes inhalation, ingestion, skin and/or eye contact 

Symptoms Irritation eyes, skin, mucous membrane; delayed pulmonary edema, pneumonitis, bronchitis; dental erosion 

Target Organs Eyes, skin, respiratory system, teeth 

http://www.cdc.gov/tdosh/npg/npgd0447.html 4/25/03 
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See also: INTRODUCTION See ICSC CARD: 0183 See MEDICAL TESTS: 0158-

NIOSH Home | NIOSH Search | Site Index | Topic List | Contact Us . 

>'• - £ i ? . - ^ : , .-r: : : 

htiTi-//\xrarw r.(\c pnv/nin«;h/nne/nngd0447.html 4/25/03 
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AMOCO OIL —_R£GULAR LEAD FREE GASOLINE - GASOLINE, AUTOMOTIVE 
"ERIAL SAFETY DATA SHEET 
: 9130001487102 

-dnufacturer's CAGE: 15958 
Part No. Indicator: A 
Part Number/Trade Name: REGULAR LEAD FREE GASOLINE 

General Infonnation 

Item Name: GASOLINE,AUTOMOTIVE 
Company's Name: AMOCO OIL COMPANY 
Company's Street: 200 EAST RANDOLPH DRIVE MC 1408 
Company's City: CHICAGO • 
Company's State: IL 
Company's Country: DS 
Company's Zip Code: 60601-6401 
Company's Emerg Ph #: 800-447-8735 800-424-9300 
Company's Info Ph #: 312-856-3931 
Record No. For Safety Entry: 020 
Tot Safety Entries This Stk#: 052 
Status: SE 
D a t e MSDS P r e p a r e d : 14JAN91 
S a f e t y Data Review D a t e : 23JDL93 
S u p p l y I t e m Manager: KY 
MSDS P r e p a r e r ' - S Name: R .G. FARMER 
MSDS S e r i a l Number: BRFLJ 
S p e c i f i c a t i o n Number: W - G - 1 6 9 0 
S p e c Type , Grade , C l a s s : CL A, B,C, D,E, GR SPL 
H a z a r d C h a r a c t e r i s t i c C o d e : F2 
U n i t Of I s s u e : GL 
'""̂  Of I s s u e C o n t a i n e r Q t y : BULK 

Of C o n t a i n e r : BULK 
\ . U n i t W e i g h t : UNKNOWN 
N R C / S t a t e L i c e n s e Number: NONE 
Net P r o p e l l a n t Weight-Ammo: NONE 

I n g r e d i e n t s / I d e n t i t y I n f o r m a t i o n 

P r o p r i e t a r y : NO 
I n g r e d i e n t : GASOLINE 
I n g r e d i e n t Sequence Number: 01 
P e r c e n t : UNKNOWN 
NIOSH (RTECS) Number: LX3300000 
CAS Number: 8006-61-9 
OSHA PEL: 300 PPM/500 STEL 
ACGIH TLV: 300 PPM/500STEL; 9293 
Other Recommended Limit: NONE RECOMMENDED 

Proprietary: NO 
Ingredient: BENZENE (SARA III) 
Ingredient Sequence Niimber: 02 
Percent: 4.0 
NIOSH (RTECS) Number: CY1400000 
CAS Number: 71-43-2 
OSHA PEL: 1PPM/5STEL; 1910 .1028 
ACGIH TLV: 10 PPM; A2; 9293 
O t h e r Recommended L i m i t : NONE RECOMMENDED 

P r o p r i e t a r y : NO 
i i e n t : ETHYL BENZENE (SARA I I I ) 
i i e n t Sequence Number: 03 

Pfej-cent: 2 . 0 
NIOSH (RTECS) Number: DA0700000 

ittp://ha2ard.com/msds/h/ql91/ql94.htiiil 1 /̂ 'J/ni 
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CAS Number: 1 0 0 - 4 1 - 4 
OSHA PEL: 100 PPM/125 STEL 

\3IH TLV: 100 PPM/125STEL 9293 
,'her Recommended L i m i t : NONE RECOMMENDED 

P r o p r i e t a r y : NO 
I n g r e d i e n t : TOLUENE (SARA I I I ) 
I n g r e d i e n t Sequence Number: 04 
P e r c e n t : 2 2 . 0 
NIOSH (RTECS) Number: XS5250000 
CAS Number: 1 0 8 - 8 8 ^ 3 . , . - - . . - -
OSHA PEL: 200 PPM/150 STEL 
ACGIH TLV: 50 PPM; 9293 
Other Recommended Limit: NONE RECOMMENDED 

Proprietary: NO 
Ingredient: XYLENES (0-,M-,P- ISOMERS) (SARA III) 
Ingredient Sequence Number:_05 
P e r c e n t : 1 0 . 0 • : • . . . - - ' 
NIOSH (RTECS) NiHnber: ZE2100000-
CAS Number: 1 3 3 0 - 2 0 - 7 
OSHA PEL: 100 PPM/150 STEL 
ACGIH TLV: 100 PPM/150STEL;9293 
Other Recommended Limit :-tNONE .-RECOMMENDED 

Proprietary: NO ... '. " ' 
Ingredient: CYCLOHEXANE (SARA III) 
Ingredient Sequence Number:: JQ6- ' 
Percent: 5.0 • [ . - . ' • ' • • ' -
NIOSH (RTECS) Number,:. GU.630.0000 
CAS Number: 110-82-7 
'•"iflA PEL: 300 TPM : '. : . 
.;."GIH TLV: 300 PPM/ 9293 

OtJier Recommended L i m i t : NONE RECOMMENDED 

P r o p r i e t a r y : NO . 
I n g r e d i e n t : METHYL TERT-BUTYL FITHER {SARA I I I ) 
I n g r e d i e n t Sequence Number: "07 . 
P e r c e n t : 15 
NIOSH (RTECS) Number: KN5250000 
CAS "Number: 1634-04-4 
OSHA PEL: NOT ESTABLISHED 
ACGIH TLV: NOT ESTABLISHED /.. . . 
Other Recommended Limit: NONE RECOMMENDED 

PhysicaT/Ch'emical Characteristics 

Appearance And Odor: LIQUID;COLOR NOT REPORTED;GASOLINE ODOR 
Boiling Point: 80F-430F 
Vapor Pressure (MM Hg/70 F) : 7-15LB RVP 
Vapor Density (Air=l): 3-4 
Specific Gravity: 0.75 
Solubility In Water: NEGLIGIBLE(<0.1%) 

Fire and Explosion Hazard Data 

Flash Point: -45F,-43C 
Lower Explosive Limit: 1.3 
Upper Explosive Limit: 7.6 
Extinguishing Media: AGENTS FOR CLASS B FIRE(EG.DRY CHEMICAL,CARBON 

•3XIDE, HALOGENATED AGENTS, FOAM, STEAM) , WATER FOG. 
,-ecial Fire Fighting Prod: HMIS SUGGESTS TO USE A SELF-CONTAINED 
BREATHING APPARATUS WHENEVER FIGHTING A CHEMICAL FIRE. 
Unusual Fire And Expl Hazrds: FLASHBACK HAZARD-VAPORS ARE HEAVIER THAN AIR 

ittp: //hazard.com/msds/h/q 191 /q 194 .html 
f /'̂  /- ;/N i 
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AND TRAVEL ALONG THE GROUND; FLOWING GASOLINE GENERATES STATIC ELECTRICITY.-

R e a c t i v i t y D a t a 

b t a b i l i t y : YES 
C o n d To A v o i d ( S t a b i l i t y ) : HIGH HEAT AND SOURCES OF IGNITION. 
M a t e r i a l s To A v o i d : CHLORINE, FLUORINE AND OTHER STRONG OXIDIZERS. 
H a z a r d o u s Decomp P r o d u c t s : CARBON DIOXIDE,CARBON MONOXIDE. 
H a z a r d o u s P o l y O c c u r : NO 
C o n d i t i o n s To A v o i d ( P o l y ) : NONE 

H e a l t h H a z a r d D a t a 

L D 5 0 - L C 5 0 M i x t u r e : TLV (GASOLINE) =3 00 PPM :,•,:;•. J/i-.-'-".•- .::i: -, . : 3--.• --• 
R o u t e Of E n t r y - I n h a l a t i o n : YES - - •"-• - - - -
R o u t e Of E n t r y - S k i n : YES 
R o u t e Of E n t r y - I n g e s t i o n : NO - . c...-,; • ."J..-:•' H' "'••'-••- "• ' "'-
H e a l t h Haz A c u t e And C h r o n i c : EYES:MAY CAUSE DISCOMFORT.SKIN:THEiDEFATTING-
PROPERTY OF THIS ITEM MAY CAUSE IRRITATION OR DERMATITIS. INHAL:VAPORS ARE 
HARMFUL. INGEST: CAN CAUSE LONG -DAMAGE I F VOMITTED AFTER SWALLOWING;-.!-- - •'-'• 
C a r c i n o g e n i c i t y - NTP: YES '^•--
C a r c i n o g e n i c i t y - lARC: YES ...y.'-. Cc..' 
C a r c i n o g e n i c i t y - OSHA: YES ,̂ -;?.;.r. vV-^;X'--'*>^-•' 
E x p l a n a t i o n C a r c i n o g e n i c i t y : CONTAINS B e n z e n e [71-43.-2.],#WHICH ."IS : 1 , I : S T : E D - ^ Y - ' 
NTP AND lARC AND REGULATED BY. OSHA AS A CARCINOGEN. . . - ^ - —• r . - - - -= - - -
S i g n s / S y m p t o m s Of O v e r e x p : INHAL:HEADACHE, DIZZINESS, DROWSINESS AND NAUSEA. 
Med Cond A g g r a v a t e d By E x p : NOT EXPORTED. ."•; ,- >"-̂ "-5r"i. 2-;'.'•.-'-•• 
E m e r g e n c y / F i r s t A i d P r o c : EYES:FLUSH WITH WATER;GET MEDICAL ATTENTION : i r ' -
IRRITATION PERSISTS.SKIN:REMOVE CONTAMINATED CLOTHING;'WASH WITH SOAP AND 
WATER; CALL PHYSICIAN I F IRRITATION P E R S I S T S . INHAL: REMOVE FROM EXPOSURE. GIVE-
AP"''*"FICIAL RESPIRATION I F NEEDED.CALL PHYSICIAN.INGEST;DO NOT INDUCE 

ING.GET VICTIM TO LAY ON LEFT SIDE WITH HEAD DOWN I F VOMITING OCCURS. 
.PROMPT QUALIFIED MEDICAL ATTENTION. -' . . • ^;;-

P r e c a u t i o n s f o r S a f e H a n d l i n g a n d U s e - -- •' - -

S t e p s I f M a t l R e l e a s e d / S p i l l : REMOVE SOURCES OF IGNJTION.VENTILATE;USE' - . ' -
WATER SPRAY TO DISPERSE VAPORS .ADSORB ON A NON-FLAMMABLE MATERIEL"(EG.- '" "-•• 
DIATOMACEODS EARTH, CLAY) ; PLACE IN AN APPROPRIATE CONTAINER FOR DISPOSAL. 
N e u t r a l i z i n g A g e n t : NONE .y ' ' ^ ^ - ^ ' ] . ' 
W a s t e D i s p o s a l M e t h o d : WASTE I S RCRA HAZARD(IGNITABLE AND. TOXIC) .DISPOSE 
OF IN ACCORDANCE WITH FEDERAL, STATE AND LOCAL REGULATIONS., 'ir.'-'-" • 
P r e c a u t i o n s - H a n d l i n g / S t o r i n g : STORE IN FLAMMABLE LIQUID STORAGE AREA.KEE'P- " 
CONTAINER CLOSED. , • ,-.-.,. . ; , •..,"•. : . -
O t h e r P r e c a u t i o n s : KEEP OUT OF SEWERS AND WATERWAYS.. USE ONLY-AS-A MOTOR" 
FUEL. " " " ' ' " ' ' ' ' ' ". ' — . . . ' : - - ' - • • ' - ^ •̂  • 

Cor i t i fo i" M e a s u r e s 

R e s p i r a t o r y P r o t e c t i o n : USE A SELF-CONTAINED BREATHING APPARATUS OR. NlOSH 
ORGANIC MIST RESPIRATOR IN THE LACK OF ENVIROMENTAL CONTROLS OR IN ENCLOSED-
SPACES(ONLY USE SCBA). 
V e n t i l a t i o n : ENVIRONMENTAL CONTROLS TO MAINTAIN EXPOSURE OF GASOLINE BELOW 
3 0 0 P P M . - • 
P r o t e c t i v e G l o v e s : N I T R I L E , V I T O N . 
E y e P r o t e c t i o n : SPLASH-PROOF TYPE. _ . . . . 
O t h e r P r o t e c t i v e E q u i p m e n t : CLOTHING TO PROTECT SKIN FROM LIQUID CONTACT. 
W o r k H y g i e n i c P r a c t i c e s : WASH HANDS.SEPERATE WORK CLOTHES FROM STREET 
CLOTHES. LAUNDER WORK CLOTHES BEFORE REUSE. KEEP FOOD OUT OF THE WORK AREA. 
S r I . S a f e t y & H e a l t h D a t a : NONE 

T r a n s p o r t a t i o n Dat:a 

T r a n s D a t a R e v i e w D a t e : 9 3 2 0 4 

http://ha2ard.eom/msds/h/ql91/ql94.html 1 /2S/ni 
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AMOCO OIL ~ REGULAR LEAD FREE GASOLINE - GASOLINE,AUTOMOTIVE Page 4 of 4 

•1 
DOT PSN Code: GTN 
DOT Proper Shipping Name: GASOLINE 

Class: 3 
ID Number: UN1203 

DOT Pack Group: II 
DOT Label: FLAMMABLE LIQUID 
IMO PSN Code: HRV 
IMO Proper Shipping Name: GASOLINE 
IMO Regulations Page Nimiber: 3141 
IMO UN Number: 1203 . • - --
IMO UN Class: 3.1 
IMO Siibsidiary Risk Label: -
lATA PSN Code: RMF 
lATA UN ID Number: 1203 
lATA Proper Shipping Name: MOTOR SPIRIT 
lATA UN Class: 3 
lATA Label: FLAMMABLE LIQUID 
AFI PSN Code: MUC --' 
AFI Prop. Shipping Name: GASOLINE • 
7^1 Class: 3 
AFI ID Number: UN1203 
AFI Pack Group: II 
AFI Basic Pac Ref: 7-7 
Additional Trans Data: NONE 

Disposal Data 

Label Data 

Labe l R e q u i r e d : YES 
' " • ^ h n i c a l Review D a t e : 23J0L93 

^^ ' .Label Number: ÛNKNOWN.-
Labe l S t a t u s : F 
Common Name: REGULAR LEAD FREE GASOLINE -
S i g n a l Word: DANGER! 
Acu te H e a l t h H a z a r d - M o d e r a t e : X 
C o n t a c t H a z a r d - M o d e r a t e : X 
F i r e H a z a r d - S e v e r e : X 
R e a c t i v i t y Haza rd -None : X 
S p e c i a l Hazard P r e c a u t i o n s : EYES:MAY CAUSE DISCOMFORT.SKIN:THE DEFATTING 
PROPERTY OF THIS ITEM MAY'CAUSE IRRITATION OR DERMATITIS. INHAL:VAPORS, ARE 
HARMFUL. INGEST: CAN CAUSE LONG DAMAGE I F VOMITTED AFTER SWALLOWING. .STORE IN 
FLAMMABLE LIQUID STORAGE AREA.KEEP CONTAINER CLOSED. F I R S T ' A I D : EYES:FLUSH 
WITH WATER;GET MEDICAL ATTENTION I F IRRITATION PERSISTS. SKIN: REMOVE 
CONTAMINATED CLOTHING;WASH WITH SOAP AND WATER;CALL PHYSICIAN IF IRRITATION 
PERSISTS. INHAL:REMOVE FROM EXPOSURE .GIVE ARTIFICIAL RESPIRATION IF NEEDED. 
CALL PHYSICIAN. INGEST: DO NOT INDUCE VOMITING.GET VICTIM TO LAY ON LEFT SIDE 
WITH HEAD DOWN I F VOMITING OCCURS.GET PROMPT QUALIFIED MEDICAL ATTENTION. 
P r o t e c t Eye: Y 
P r o t e c t S k i n : Y 
P r o t e c t R e s p i r a t o r y : Y 
Labe l Name: AMOCO OIL COMPANY 
L a b e l S t r e e t : 200 EAST RANDOLPH DRIVE MC 1408 
Labe l C i t y : CHICAGO 
Labe l S t a t e : IL 
L a b e l Z ip Code: 60601-6401 
L a b e l C o u n t r y : US 
L a b e l Emergency Number: 8 0 0 - 4 4 7 - 8 7 3 5 800-424-9300 

ittp://ha2ard.coin/msds/h/ql91/ql94.htinl ' '"̂ '̂̂ ^ 



AMOCO OIL -- AMOCO NO. 1 DIESEL FUEL - DIESEL FUEL Page 1 of 4 

AMOCO OIL — AMOCO. NO. 1 DIESEL FUEL - DIESEL FUEL 
^RIAL SAFETY DATA SHEET 
9140002865286 

..-.uufacturer's CAGE: 15958 
Part No. Indicator: A 
Part Number/Trade Name: AMOCO NO. 1 DIESEL FUEL 

General Information 

Item Name: DIESEL FUEL 
Company's Name: AMOCO OIL CO 
Company's Street: 200 E RANDOLPH DR MC 1408 
Company's City: CHICAGO 
Company's State: IL 
Company's Country: US 
Company's Zip Code: 60601-6401 
Company's Emerg Ph #: 800-424-9300 SPL, 800-447-8735 HEAL 
Company's Info Ph #: 312-856-5111 
Record No. For Safety Entry: 015 
Tot Safety Entries This Stk#: 048 
Status: SE 
Date MSDS P r e p a r e d : 24JDL89 
S a f e t y D a t a Review D a t e : 27SEP91 
Supp ly I t e m Manager : KY ,,:..__.. . .„.- . . --=-• -- -- '-
MSDS P r e p a r e r ' s Name: R ; " G " ' " F A R M E R ' : , : - : . " 
MSDS S e r i a l Number: BKSMV . \ ' . ' . . . . . 
S p e c i f i c a t i o n Number r W - F - 8 0 0 " . -,.-...^ . - . - ... 
Spec Type , G r a d e , C l a s s : DF-1 GRADE 
Hazard C h a r a c t e r i s t i c Code: F4 _. ^ . .._.. 
U n i t Of I s s u e : GL " .~ 

Of C o n t a i n e r : BULK-

I n g r e d i e n t s / I d e n t i t y I n f o r m a t i o n 

P r o p r i e t a r y : NO 
I n g r e d i e n t : PETROLEUM DISTILLATES 
I n g r e d i e n t Sequence Niamber: 01 
P e r c e n t : UNKNOWN 
NIOSH (RTECS) Number: 1001292PD 
OSHA PEL: NOT ESTABLISHED 
ACGIH TLV: NOT ESTABLISHED . " , , . ' 
O t h e r Recommended L i m i t : "NONfe'SPECIFIED . - -

P r o p r i e t a r y : NO " ' ' . , 
I n g r e d i e n t : NAPHTHALENE (SARA i ' l i j ' " 
I n g r e d i e n t Sequence Number: 02 " . • 1 
P e r c e n t : UNKNOWN 
NIOSH (RTECS) Number: -QJ0525'O0O 
CAS Number: 91-20-3 • ' ' 
OSHA PEL: 10 PPM/15 STEL 
ACGIH TLV: 10 PPM/15 STEL,- 9192 
Other Recommended Limit: NONE SPECIFIED 

Proprietary: NO 
Ingredient: XYLENES (0-,M-,P- ISOMERS) (SARA III) 
Ingredient Sequence Number: 03 
Percent: UNKNOWN 
NIOSH (RTECS) Number: ZE2100000 
CAS Number: 1330-20-7 

^EL: 100 PPM/150 STEL 
TLV: 100 PPM/150STEL;9192 

Oi-iier Recommended L i m i t : NONE SPECIFIED 

ttp://hazard.coDi/msds/h/q485/ql22.html 1 /25/01 



AMOCO OIL - AMOCO NO. 1 DIESEL FUEL - DIESEL FUEL Page 2 of A 

Phys ica l /Chemica l C h a r a c t e r i s t i c s 

• ^ e a r a n c e And Odor: CLEAR, BRIGHT LIQUID. 
. Aling Point: 3F,-16C 
Specific Gravity: 0.81r.0;a5 . 
Decomposition Temperature: UNKNOWN 
Solubility In Water:- NEGLIGIBLE BELOW . 1% 
Viscosity: 1.4-2.2 
Corrosion Rate (IPY):--UNKNOWN -• 

Fire and Explosion- Hazard Data 

Flash Point: llOF, 43C -'• ' -̂  — - -'-; ' 
Flash Point Method: TCC 
Lower Explcsive Limit:" 6 -",•.' ' --• ' ' - " , ' 
Upper Explosive Limit: 1.3 .. . ,7., , V . , / 
Extinguishing Media ̂ -AGENTS -APPROVED FOR CLASS B HAZARDS"'"(CARBON :DIOXIDE, 
FOAM, OR DRY CHEMICAL, HALOGENATED AGENTS,-STEAM)" OR-WATER ".'FOG.-
Special Fire Fighting. ;-Proc: ilONE SPECIFIED-BY IdMiUFACTURER.""''" 
Unusual Fire And Expl Hazrds:' COMBOSTIB'LE-'LIQOID̂ -'"' ' 

Reactivity Data 

Stability: YES ...-̂ ^ -..---- --=-•-- -.^ •-..,,. -..----- .-.-.--.-..-
Cond To Avoid (Stability) : HIGH HEAT, OPEN FLAMES AND OTHER SOURCES OF ' 
IGNITION. 
Materials To Avoid: STRONG OXIDIZING AGENTS. 
Hazardous Decomp Products: NONE SPECIFIED BY MANUFACTURER. 
Hazardous Poly Occur: NO 
•Conditions To Avoid {Poly): NONE SPECIFIED BY MANUFACTURER. 

•~~̂^ . " Health Hazard Data 
• - > = ^ = = = = = = = » ^ : \ - - = , ; - - ' -

LDSO-LCSO Mixture: LD50 (ORAL RAT) IS >5 G/KG ' " -
Route Of Entry - Inhalation: YES 
Route Of Entry - Skin: YES 
Route Of Entry - Ingestion: YES 
Health Haz Acute And Chronic: EYE-NO SIGNIFICANT IRRITATION EXPECTED. 
SKIN-CAUSE SKIN IRRITATION ON PROLONGED/REPEATED CONTACT. INHALE-NO 
SIGNIFICWJT HEALTH HAZARD IDENTIFIED FOR. THE LIQUID FUEL. INGEST-LOW ' " 
VISCOSITY PRODUCT. HARMFUL OR FATAL IF ASPIRATED INTO LUNGS. 
Carcinogenicity - NTP: NO 
Carcinogenicity - lARC: NO 
Carcinogenicity - OSHA: NO 
Explanation Carcinogenicity: THIS COMPOUND CONTAINS NO INGREDIENTS AT 
CONCENTRATIONS OF 0.1% OR GREATER THAT ARE CARCINOGENS OR SUSPECT 
CARCINOGENS. 
Signs/Symptoms Of Overexp: MAY CAOSE SKIN IRRITATION. INHALATION OF MIST 
OR HIGH CONCENTRATIONS OF VAPORS CAN PRODUCE HEADACHE, DIZZINESS AND -NAUSEA 
AND POSSIBLY IRRITATION OF THE EYE, NOSE AND THROAT. ASPIRATION OF THIS 
PRODUCT INTO THE LUNGS CAN CAUSE CHEMICAL PNEUMONIA 5 CAN BE FATAL. 
Med Cond Aggravated By Exp: NONE SPECIFIED BY MANUFACTURER. 
Emergency/First'Aid Proc: EYES-FLUSH EYES WITH PLENTY OF WATER. SKIN- WASH 
EXPOSED SKIN WITH SOAP-AND WATER. REMOVE CONTAMINATED CLOTHING INCLUDING 
SHOES. CLEAN BEFORE REUSING.^ INHALATION-IF ADVERSE EFFECTS OCCUR, REMOVE TO 
UNCONTAMINATED AREA. INGESTION-DO NOT INDUCE VOMITING. GET IMMEDIATE 
MEDICAL ATTENTION. 

Precautions for Safe Handling and Use 

>ps If Matl Released/Spill: REMOVE OR SHUT OFF ALL IGNITION SOURCES. USE 
_.itER SPRAY TO DISPERSE VAPORS. TREAT AS AN OIL SPILL. CONTAIN AND ElEMOVE 
BY MECHANICAL MEANS, 
Neutralizing Agent: NOT APPLICABLE 

httD://hazard.cnm/m.'5d.̂ /h/n48S/nl 29 himl 



AMOCO OIL ~ AMOCO NO. 1 DIESEL FUEL - DIESEL FUEL Page 3 of • 

Waste Disposal Method: DISPOSAL MUST BE -MADE IN ACCORDANCE WITH APPLICABLE 
F'^'^ERAL, STATE AND" LOCAL REGULATIONS. " E N C L O S E D - C O N T R O L L E D INCINERATION IS 

MMENDED UNLESS"'DIRECTED OTHERWISE BY APPLICABLE JORDINANCES." '" -
.jautions-Handling/Storing: STORE IN COMPATIBLE LfQOID STORAGE AREA. 

Other Precautions: KEEP AWAY FROM IGNITION SOURCES (E.G., HEAT AND OPEN 
FLAMES). AVOID STRONG OXIDIZERS. 

Control Measures 

Respiratory Protection: USE,WITH ADEQUATE..VENTILATION.--• -----
Ventilation: LOCAL J^D •MECHANfICAL{GENERAL). .EXHAUST--.TO-PROVIDE ADEQUATE 
VENTILATION. '_;... _. .̂. _._,. ̂  ̂ . «... 7..":.'.Û -.- : —r.-- -' - - -" 
Protective Gloves:'WEAR""PROTECTIVE GLOVES.E ROBBER GLOVES 
Eye Protection: NONE REQUIRED. - • 
Other Protective Equipment: WEAR PROTECTIVE CLOTHING. HAVE EMERGENCY .EYE 
WASH AND SAFETY SHOWER AVAILABLE. 
Work Hygienic Practices :.,WASH.,-.THpROUGHLY'.^TE-R HANDLING AND-BEFORE :EATING, 
DRINKING OR SMOKING.- lAtJNDER'rONTAMINMEDvCLOSING ,BEF . .r 
Suppl. Safety & Health Data: AVOID "?KPL0NGED;6R.:REPEATED...EXP0SURE.. DO-KOT 
GET ON SKIN OR IN EYES. THE DSE OF feYE PROTECTION IS A GOOD'INDUSTRIAL; ... 
PRACTICE. 

.. ...U X ^ ^ J ^ s p p x t atipn. .-Data .,. 

Trans Data Review Date: .," ̂ ,1_27.0.. o--•-- -• • .'.", ">"T~ • "T- ":"'•" T- -- .--
DOT PSN Code: GTF ' ~ "' 
DOT Proper Shipping Name: GAS OIL OR DIESEL FUEL OR. HEATING OIL, LIGHT 
DOT Class: 3 ^ . . - - ' ' • • . ' - • . - i ^ • . . ' : • ' ' ' ' " ' ~ 
DOT ID Number: 0N1202 
DOT Pack Group: III . ; , - • ' 
DP" Tiabel: FLAMMABLE LIQUID ... .̂  , . .... -.-. .• . .̂,-- .-. 

SN Code: HNZ ""' '"" ";' "" . . - .. 
j^roper Shipping Name: _FUEL OIL NO. 1 ..̂-.. - .--. - ̂  

IMO Regulations Page'Numbe'rV SEE 3375 
IMO UN Number: 1223 '. . 
IMO UN Class: 3-3 
IMO Subsidiary Risk Label: -
lATA PSN Code: MTX . . -
lATA UN ID Number: 1202 '- " , ; 
lATA Proper Shipping Name: .GAS "OIL 
lATA UN Class: 3 
lATA Label: FLAMMABLE LIQUID 
AFI PSN Code: MTX 
AFI Prop. Shipping Name: GAS OIL OR DIESEL FUEL OR HEATING OIL, LIGHT 
AFI Class: 3 
AFI ID Niomber: UN1202 
AFI Pack Group: III 
AFI Basic Pac Ref: 7-7 
MMAC Code: NR 
N.O.S. Shipping Name: FUEL OIL NO. 1 
Additional Trans Data: COMBUSTIBLE LIQUID 

Disposal Data 

Label Data 

Label Required: YES 
Technical Review Date: 27SEP91 
I- I Status: G 

-n Name: AMOCO NO. 1 DIESEL FUEL 
./jiial Word: DANGER! 

Acute H e a l t h H a z a r d - S e v e r e : X 
C o n t a c t H a z a r d - M o d e r a t e : X 

http://hazard.eom/nisds/h/q485/q 122.htiiil 1/'5^/m 
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AMOCO OIL - AMOCO NO. 1 DIESEL FUEL - DIESEL FUEL - " Page 4 of 

Fire Hazard-Moderate: X _.. 
Reactivity Hazard'-None: X 
"Special Hazard Precautions: REMOVE OR SHUT OFF ALL IGNITION SOURCES... USE 

ITER SPIUVY TO DISPERSE VAPORS., TREAT AS,AN OIL SPILL, CONTAIN AND REMOVE 
EYES-FLUSH EYES WITH PLENTY' OF WATER. SKIN-WASH EXPOSED S,KIN[ WITG SOAP AND 
WATER. REMOVE CONTAMINATED CLOTHING INCLUDING "SHOES. CLEAN BEFORE REUSING. 
INHALATION-IF ADVERSE ̂ EFFECTS OCCUR, REMOVE TO, UNpbNTAMINATED AREA. 
INGESTlON-DO NOT-INDUCE VOMITING.' GET IMMEDIATE.MEDICAL; ATTENTION. -• .--̂ • -
Protect Eye: Y •"'"'"•'"'-,:' ' -
Protect Skin: Y 
Protect Respiratory: Y _ ;,-• --.-•- ... . "•.,'."' 
L a b e l N a m e : A M O C O O I L C O " "-'" ''''^:- "' '"'•'", 
Label Street: 200 .E RANDOLPH DR MC 1408 - ' " " "'; ' ' •".'. '. 
Label City: CHICAGO-:^'- i;--= H> .,• . " ̂h","-'-' ." —'• ̂  i" .''. ^ ''" 
Label Stkte: IL' '•'' '"- •."'-" "• ' - ' ,......,.. 
Label Zip. Code: .60601-^6401 - ' • ."•". ̂ "';,'''' 
Label Country: US i"'- •-' -' "'• ' • ̂'- ' : . \ , ....... .- - ...'--
Label Emergency Number:' 800-424-9300' SPL, '800-447-8735 HEAL . 

httn://'ha7̂ rri rnTn/m«:d<;/h/n4.RS/nl79 html 1 l ^ r l r \^ 



JiTBaker 
J. T. Baker Chemical Co. 

222 Red School Lane." Phillipsburg. NJ. 08865 
24.Hotir Emergency Telephone •- (201) 659-2151 

Chemlrec I (SOO) 424-r-300 
NillonilRtsponse Center K (800} 424-8802 

MATERIAL 
SAFETY DAT 
SHEET 

H3880^- .01 . -• .^ 
E F f e c t i w p , : 10 / ' ' 08 /8S 

- H y d r o c h l o r i c A c i d P&go : 
I s s u e d : lO/OSxS' 

SECTIOH r -.PRODUCT IDENTIFICflTIOH 

^-HyJJrocTi'loric A c i d ' ; . " ' 
KCl 

3S.46 
07S-57-01-0 
HU402SOOO 

Common S y n o n y m s : M u r i a t i c ftcid; C h l o r o h M d r i c flcid; - H o J r o c h l o r i d o , 
P r o d u c t C o d e s : SS'JS , 9 5 3 9 , 9 5 3 5 , 5 3 6 / - , 9 5 3 4 , 9 5 « , S 5 2 9 ,95^2 ,4800 ,SS^lS^SSaO" ,9543 

9 5 4 0 , 9 5 4 7 , 9 5 4 6 , 9 5 3 7 

P r o d u c t Xante : 
F o r r a u l a : 
F o r m u l a U t : 
CflS N o . : 
NIOSH/RTECS No 

PRECftUTIONRRY LRBELLING 

BRtCER SftF-T-DflTft''^" ^ t i s t e m 

'HCW.TH 

HiJ 
r U W V J I L I T Y RCfCTIVrTY 

tCVtftC HC«Jt 

Li-iborator\» P r o i a c t i o e gqnipw»;nt 

2 
HOCCMTE 

CCWT«>CT 

SEVCSt 

P r e c B u t i o n a r i i L<ibal S t a t e m e n t s 

-•CHT 
H K O 

POISON! DftNGERI 
. .-.. . . CRUSES SEUERE BURNS 

-•••• HAY BE FATAL IF SUALLOUED 
Do .not g « t i n e y e s , o n s V i n , on c l o t h i n g . 
Avoid., b r e a t h i n g v a p o r . Keep i n t i g h t l y c l o s e d c o n t a i n e r , 
v e n t i r & t i o n . 'Uftah t h o r o u g h l y a f t e r h a n d l i n g . 

U^e u i t h Adequa te 

SECTION I I - HAZARDOUS C O H P O N E N T S 

H y d r o c h l o r i c A c i d 

Comoonent 

SECTION I I I - PHYSICAL DATA 

3 5 - 4 0 7 6 4 7 - 0 1 - 0 

. 

B o i l i n g P o i n t : 

M e l t i n g P o i n t ! 

I I O ' C ( 2 3 0 ' F ) 

N/-A 

Uapor P r e s i u r e ftnmHg) : 2 1 2 

U«por D e n s i t y t a i r " l ) ; 1 .3 

C o n t i n u n d on P a g e : 



J.TBaker 222 Red School Lane Fhlllipsburg, N.J. 08865 
24-Hour Emergency Telephone -{201) 659-2151 

- Chemlrec I (80Q) 424-9300 
Niltonil Reiponse Centtf « (800) 424-8802 

SAFETY D 
SHEET 

Kseeo -01 
E f f e c t i v e i 10/ 'Q8/ '85 

H y d r o c h l o r i c ftcid Page 
I s s u e d : 10/ 'O9/ 'ai 

SECTION I I I -PHYSICAL DATft C C i s n t i n u o d ) 

' . - ' : ) 

S p e c i f i c G r a v i t y : " 1 , 1 9 
CHjO-l) 

' E v a p o r a t i o n R a t e ! N-'fl 
( B u t y l ; ; f l c e t a t e - 1 ) 

S o l u b i l i t y ( H „ 0 ) : C o m p l e t e C in a l l p r . o p o r t i o n s ) •* O o l a t i i e s by Uo lume : 100 

^ _ , ,. * .,-„--'^ - , , , ' - • -

' A p p e a r a n c e £> Odor ' i ' C l e a r , c o l o r l e s s o r s l i g h t l y y e , l . l p u . - , f u ^ i n g ' l i g u i d , 

S E C T I O U / i u l - ^ FIRE AND-EXPLpsiofVHAS^ DATA * » • » • • • * • 
F l a s h P o i n t : ' Nxfi ' '' 

^ i r e Ex t inou i ' ah iT iy ' -Med ia 

' - HFPfi 704H R p t i T i g j , - 3 - 0 - 0 

gpgje. 

Use e x t . i n g u i s h i n g ' m e d i a , a p p r o p r i a t e - For s u r r o l i n d i i n g , .fijre-. ' 

i a l F i i - e - F i y h t i T i Q - P r o e e d u r f t s 
F i r e f x g h t - e r a sho ' t i l ' d ' uea r . p r o p e r p r o t e c t i v e e q u i p m e n t and s e l f - e o 
( p o s i t i v e p r e s s u r e I^if a v a i l a b l e ) ^b i ; ea . th ing .•)Bppa'r-atus u i t h f u l l f 
Movo .-expo.s.ed, c o n t a i n e r s " ' f . r o t a . f i r e ' ' a r e a ' , . iJ;-!--i.tv--c-an be -iJo'ne u i t h o u 

•" -Use u a t e r <b kjeep, f i r e e x ^ d s e d c o n l a i r i ' j r a " c o o l ; d o n o t g e t w a t e r 
c o n t a i n e r s ' , "-

T o v \ e G a s e s P r o d o c e d .,;, .'.•<•' ^ . ; ,•- • 
h y d r o g e n " ' c h l o r i d e 

. _-..SECTION U - H EftLTO .HAZARD-DATA -

n t a i n e d 
a c e p i e c e . 
t r i a U . 

i n s i d e 

T o x i c i t y J '^Psn t )L"^ l~ ' "** '^ ' ^* <ppnil 

LDcQ ( i p r - m & u s e ) (ing>"kg) 

LDen ( o r a l - r a b b i t H m g X k g ) 

3 1 2 4 

40 

900 ~ 

L i q u i d may-ca.use"-severis '^ •burna_ jLo a k i n - a n d e y e s . 
I n h a l a t i o n , o f ' vapo ' r i ' may" c a u s e . s e v e r e - i r r i t a t i o n o f t h e r e s p i r a t o r y s y s l e m . 
i n h a l a t i o n , o f - v a l o r s ' m a y ' c a u s e c o u g h i n g and d i f f i c u l t b r e a t h i n g , 

Emercyenc'i and F i r s t Aid P r o c e d u r e s • . - . . -
I f s w a l l o w e d , do '><0T"induce v o m i t i n g . Give w a t e r , m i l k , o r m i l k of 
m a g n e s i a , -• - •' ' 
In case of contact, immedi.a.tely flush eyes or skin uith plenty of uater for 
at least 15'minutes while re^moving conteminate'd clothing and shoes. 
Uash clothing before re-use.. . . •• • 

Continued on Page: 3 



JXBaker 

J. T. Baker Chemical Co. 
222 Red School Lsne . PI illipsburn. N.J. 08B65 

Zi-Hour.Emeroency Telephone • (201) 859-2151 

~ .-.... - Chemlrec I (8001 424-9300 - ' 
Nillon<l Responia Center # (liOO) 4248802 

MATERIAl : 
SAFETY DAT 
SHEET 

H38B0 -01 
Effective: 

Hydrochloric". Acid 
10^08/85 

P a g e : 3 
I s s u e d : 1 0 / 0 9 / 8 5 

' ' \ ... -SECTION U I ' - R E A C T I O I T Y DATA 

S t a b i l i t y : . . S t a b l e H a z a r c l o u s Po l ymer i z a t lor i : Ui 11 not o c c u r 

< C o h d i t i o n » t o A v o i d : h e a t , m o i s t u r e • .^. .> -

Incompa. t i b l e s : -<*- C.mb^t common m e t a l s , u « t e r , s t r o n g b a & e s , a m i n e t , 
c a r b o n a t e s , m e t A l o x i d e . ' ' : • • ""•''-

•i,>n-j i 
Decompos i t - i o h ' P r b d u c ^ s !. h y d r o g e n ch lo r iB j J ! .-
«««w««»MH••••«i•B••«v.••i••t«•f•HMwna.aia•'•M^KMMHMKi••v«•a«M«MMa••l«l••«•«a• 

- ' ' - ' - ""• •" . S E t T i O N V y i l - SPILL'RND DISPOSAL PROeEDllRES"' 

-Si 

• - ' ' • - ' - " • ' - - - - " ^ ' • ' ' . ; . - -.-D . r ' ~'u'l i f -- , ;- p . . . . . = - ' • - ' ' • " , 

.̂. J , . , T v-.-BaHer..:Ne-utr"'a5"qrb .or h4e,ut-rasol .-"Lou Na'*"- .«.cid J i e u t r a l i s e r s 
'.i^ar.o -rjs'coinijended for" s p i l l s of , t | .hia . . -product" . " 

^M upesf t l P r o c c d u r V - . . . ,, . . -̂  . , . 
D i s p o s e i n - a c c o r d a n c e u i t h a l l a p p l i c a b l e f e d e r a l " ; ^ . | s t 4 t e , -and l o c a l 
e n v i r o n m e n t a l r e g u l a t i o n s . 

EPA H a s a r d o u s - U a s t e Number: . • . -D002-(Corros ive Ua.ste) 

- SECTION " o n I - INDUSTRIAL PROTECTIUE ECUIPHENT,., 

V e n t i l a t i o n : . U s e a d e q u a t e g e n e r a l o r l o c a l e x h a u s t v e n t i l a t i o n 
t o k e e p v a p o r a n d m i s t l e v e l s a s lou a s p a s s i b l e . 

R e s p i r a t o r y P r o ' t e c t i o n : None r e q u i r e d u h e r e a d e q u a t e v e n t i l a t i o n , 
c o n d i t i o n s e x i s t . I f a i r b o r n e , c o n c e n . t r a t i o n i s 
h i g h , a e h e m i c a , l . . c a r t r i d g e . r . e » p i r a t « r , u i t h a c i d 
c a r t r i d g e - i s ^ r t t c b i n r a e n d e d , •-. If- c ' o n c e n i V d t i o n 
e x c e e d s - c a p a c i ' . y o f c a r - l r i d g e r e a j p i r a t o r , a s e l f -
c o n t a i n e d b r e a ' ^ . h i n g a p p a r a t u s i s a d v i s e d . 

E y e / S k i n P r o t e c t i o n : S a f e t y g o g g l e s a n d f a c e "shie I d , u n i f o r m , 
p r o t e c t i v e s u i t , a c i d - r e s i a t a n t g l o v e s a r e 
r e c o m m e n d e d . 

SECTION IX - STORAGE AND HflHDLTNG PRECrtUTlOMS 

S A F - T - D A T A " ' ' " S t o r a g e Color Code; U h i t e 

Special f r ecau t inn^ 
Keep c o n t a i n e r t i g h t l y c l o s e d . S t o r e i n c o r r o s i o n - p r o o f a r e a . 

C o n t i n u e d o n P a g e : 4 



j . i . t iaker 
i.t.i Ked school Lane Pnillipsburg. N.J.08855 

24-Hour Emergency Telephon; - (201) 853-2151 
Chemlrec f (800} 424-9300 

Nation*) ReipontB Cenlerf (flOO) 424-8802 

HSeeO - 0 1 
E f f e c t i v e : 1 0 / 0 8 / 8 5 

Hv 'drochlor i c A c i d Pag. 
! s ^ u e d : 10 /09 . 

* 

Do 

SECTION IX 

no t s t o r e 

SECTIOH 

- STORAGE AMD \ 

n e a r o x i d i z i n g mat 

X - TRANSPORTftTION 

HANDLIIIG 

e r i e l s , 

DATA AND 

PRECftiJTIONS 

ADDITIOMAL 

t C o n t i n u e d ) 

• - ' • • -

lUFORMATION, . , , 

DOMESTIC ( D . O . T . ) 

P r o p e r S h i p p i n g Maine 
H a z a r d C l a s s 
UH/NA 
L a b e l s 
R e p o r t a b l e ^ Q u a n t i t y 

If JtERNATIONAL f I • M. 0 . ) 

P r o p e r S h i p p i n g Name 
H a z a r d C l a s s 
UN/NA 
L a b e 1 s 

H y d r o c h l o r i c a c i d 
C o r r o s i v e m a t e r i a l C l i q u i d ) 
UN17a9 
CORROSIUE 
5 0 0 0 LBS, - ; 

Hydroe" 'hlori 'c a c i d , , s o l u t i o n 
S 
UM1789 .^^v,.,,. --
COREOSIOE 

y.5 

N/'fl - Not A p p l i c a b l e o r Not A v a i l a b l e 

The i n f o r m a t i o n , p u b l i s h e d i n - ' t h i s K a ' t e r i a l S a t i e t y Data ' Si^'eet h a s . b e ' « n com^piled 
f rom o u r e x p e r i e n c e a n d d a t a p r e s e n t e d i n v a r i o u s t e c h n i c a l p u b l i c a t i o n s , " I t i s 
t h a ' t t s e r ' s r e b p o n s i t i t l i t y t o d e t e r m i n e t h e s u i t a b i l i t y of t h i s i n f o r m a t i o n f o r 
t h e a d o p t i o n o f n e c e s s a r y s a f e t y p r e c a u t i o n s . . - U e r e a e r v e ; t h e r i g h t , t o r e v i s e 
M a t e r i a l S a f e t y D a t a S h e e t s ' p e r i o d i c a l l y ' ' a s . n e u i n f o r m a t i o n becomes a v a i l a b l e . 

- - LftST PAGE 
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MATERIAL SAFETY DATA SHEET 
BUFFER SOLUTION, pH 4.0 

SECTIONJ .. 

Field Environment Instalment 
90 Miller Avenue; , , ' 
Braddock.P,X 15104 . ' " . . -

SECTION I I . HAZARDOUS INGREDIENTS/IDENTTTY INFORMATION 

NAMF: BlJhhhK SOLUTION, OH 4.0 ' ' 

COMPONENIS: CAS: 
(1) potas«iiirn hydrogen phthalate (1%) 877-24-7 
(2) lormaldehyde (0.04%) 50-00-0 
(3) w/ater-balance . .7732:18-!5 , . 

NFPA RATING (0-4); ,Health-0 Rre-0 Reaotivlly-0 r;.; l'̂  

SECTlnW III . PHYRIOAI AMR r.HFMiriAl OHARAnTPRl.cjTir.c; 

. - . ; .. revised: 2/15/00 
contact; Bruce Ibe 

• -plione: 8qd-̂ 39S.4009 

. 

FORMULAff̂ ;WT: 
HOCOC6H4.COOK / 204,23 
CH20 rso.os 
H20. / 18.00. -

' " • • • ' 

. . . - ' • -

Boiling pt Melting pt; Sp. gravity: Evaporation rate: Vapor press; "Vapor density: "pH: " 
•>10QC' j ^ . : \ ' .,, _ ,"1.0 >1 TTE (ether=1) l4nmHg @ SOC " O.'?(water) . s\. acidic 

/^pearance/Odor: clear colorless solution -̂  may'be color coded (dye) according to pH. 

Solubility: fwater • completely soluble. 

BECTtQN IV • FIRE ANQ.EXPLOSION HAZARn HATA 

Flash pt; n/a Explosion level-lower(LEL): n/a •upper(UEL): n/a Autoignition: n/a 

Extinguishing Media: dry chemical, carbon dioxide, water spray or foam, 

Flrefighting: equeoua oolutlon, negligible tiro and explosion hazard when npn.<;Rd to heat or tlame. Move container if 
possible, avoid breathing vapors or dusts. No acute hazard. 

SECTlO>l V - nCACTiyiTY DATA 

Stability; stable under normal temperatures and pressures up to boiling point (100C). 

Condition to Avoid: Incompatible with water reactive substances (oleum, sodium, etc.). 

Hazardous Deuuinposltlon/Byproducts: boiling to dryness may rslQaso a trace of tomialdehyrifi. 

Hazardous Polymerization; noi known to occur. 

SECT10̂ 1 VI - HEALTH HAZARD DATA 

loxicity; potassium hydrogefri phtha/ate Is an eye, akin, and mucous membrano irritant. 

2*c l , 
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Buffer DH 4 MSDS. Cont'd page 2 of 2 

Carcinogenicity; none classified by OSHA. lARC, NTP. 

Exposure Umits:.(' NONE AFFECTING ACCEPTED LABORATORY USE OF STANDARD SOLUTIONS) 
OSHA-PEL A C Q I H - T W A : -STEL; TLVCEIUNQ: IDLH: OTHER: 

Acute Health Hazards: potassium hydrogen phthalate may cause Irritation of the eye,'skin and respiratory tract." 
Redness and pain to the eye can occur, ingestion can result in nausea, vomiting, and diantea. 

Chronic Health Hazards: potae&fum hydrogen phthalate may cause respiratory irritation, dermatltle, oonjunotlyltis of 
the eye. ", -̂ , . 

Rrst Aid: " , / . " ' -.;• - • - • ' ' ' "'.'' / , ; . f ' ' ? ' ' / -
Inhalation: move viciim to fresh air, give artificial respiration If necessary. Keep victim warm, at test. Get,^ 

medical aid. -- -,, v ' -."•'• - > - ^ 

-'--, - ' . • •,'•, n v " • - ' - T • 

Skin: remove contaminated clothing, wash area with soap and water, flush with large amounts of water (15-
20mln.) until no trace of the chemical remains. Get medical aid,-. . - . ; ; , . . , / , . , . 

Eyes: flush eyes with large amounts of water, lifting upper/lower lids occasioriaily (l5-20rriin,) until chemical Is. 
gone. Get medical aid,... ' \ ' , -

Ingestlon: give conscious victim 2 to 4 glasses of water, Induce vomiting (touch finger to back of throat), pe t 
medical,aid Immediately. . • 

SECTION VII - PRECAUrmJOR fiAFF HANDLING AND USF 

Spills 01 Leaks. absorti,.wIth suitable material (vermiculite, dlatomaceous earth, etc.), place in suitable container and 
label for disposal. Keep out of sewer and water sources. 

Disposal: dispose In accordance with Federal, Stale, and local regulallona. 

Storage gjii handling: store at room temperature, keep tightiy capped arid away from water reactive materials. 

SgCTION VIII •' CONTROL MEASURES 

Respiratory Protection: provide general dilution ventilation. Respirators: none required. 

Protective Clothing and Equipment: protective clothing and gloves required only as necessary to prevent prolonged 
contact with solution. Wear safety goggles, do not wear contact lenses when working with chemicals. An eye, wash 
fountain should be available |n the immediate -work area. 

Information in this MBUS IS from available published sources and is believed to be accurate, NO wanranty, express or 
implied, is made and LabChem Inc. assumes no liability resulting from the use of this MSDS. The user must determine 
suitability of this information for his application. 

{Note; n/a means "not applicable" or data "not available",] 

E*ol di^l «2D EO S 2 J« IH 



MATERIAL SAFETY DATA SHEET 
BUFFER SOLUTION pH 7.0 
—"'-"•""-'-'—':— '• : -1 ,—. page 1 of 2 
SECTION 1 

Field Environmental instnjment revised: 2/15/00, 
90IvllllerAvenue . . -,,-.- .̂  ' . ' . " • . . - . " ' coritact: Briice Jbe 
Braddpck. PA 15104 ..... " "phone: 600-393-4009 

sFnTTQNTrnHA7ARnnLi.';iNifrRFn^^^^ : ~ ~ " " " ^~~ _ / " : : " " " " \ 7 .,; 

NAME: BUFFER SOLUTION." pH 7,0 . . . . . . 

COMPONENTS:- ^ CAS; FORfî ULA/F.WT. '"' 
(1) sodium phosphate, dibasic, < t % 7558-79-4 Na2HP04 J 141.96 
(2) potassium,phosphate, monobasic, <1% 7778-77-0 KH2PC4 / isfi.os 
(3) sodium hydroxide, <1%. -. . >-. 1310-73-2 : ' " NaOH'7 4 d ^ "' 

•(4)walBr, balaho^ 7732-18-5 H20 / 18.00 

NFPA RAJlNQ.(0-4); . . . >iealth-,n/a .- - Fire-.n/a .. Fteactlvlty-n/a v '^:^ V" . " L ' t l - <. 

sirrnOfTilrTTHYSiCAi ANnTTHFMir̂ Ai r̂ HARAriTFrnRriiriR ^ ~ ~ ~ . ~ ~ ~ ~ " " 

Boiling' pt: '• Melting pt Sp. gravity': Evaporation rate: Vapor press; Vapor dens'ltyf' pH: 
>lOnC <DC 1.0 >1 (ethefct) 14mmHg © 20C (H20) 0.7|H20) 7 _ 

Appearai^ce/ddor:' clear colorless' liquid (may be color coded for ldentiflcatlon)/odortess. Solubility: isbluble in* water. 

s icTToNJV'-T ' lRiTNDixTLOsi HAZARD DATA " ... .W."." ;' :' J~^T^^ • • ^ - • ^ ' ^ . " ' -'- ~ ~ " -

Flash pt: non-flammable Explosion laval-.lower(LEL):. n/a, -jupper(UEL): n/a' Autoignition;'" n/a'' ' . . ' 

Extinguishing Media: dry chemical, carbon dioxide, water spray or foam. 

Flrefighting: negligible fire and explosion hazard when exposed to heat or flame. No acute hazards. Move container lo 
safe area if possjble. Avoid breathlng.vapors or dusts, "̂  ' ' ' ' ~' 

iicT10N"v"~RiACTIVITV. .DftXA ' ~ ~ ^ ^ ~ ~ ~ ^ " ^ ^ ' ' ~ ~ 

Stability: stable under nernnal temperatures and pressures, ' ' 

Condition to Avoid: Incompatibilities - sodium phosphate dibasic may be corrosive to metals; " ' 

Hazardous Decomposition/Byproducts: thermal decomposition products may Include toxic oxides of phosphorus, sodium 
and potassium. 

Hazardous Polymerization: not known to occur. 

SECTION VI - HEALTH HAZARD DATA 

Tuxldly: sulullurm coiiliiinliig sudiuiri phusplrdle liibiiiiic: and pul-dsb-iurii ptiuiipiidtb inunu and Uibasit; uiv b-khi, bye, uiid 
mucous membrane Irritants. Sodium phosphate, dibasic LDLO; lOOmg/Kg IP-rat; lOOOmg/Kg SubC-rat; lOOOmg/Kg 
IM rat; 298mg/Kg IV-dog; I075mg/Kg iV-rabbit. 

i - 'd di fTJgD CO 3 2 Jdu 



Buffer pH 7 MSDS*_Q.atlta _ ^ _ pag6 2 nf ? 

Carcinogenicity: none classified by OSHA, lARC, NTP. 

Exposure Limits: exposure limM.«i have not bfisn fi.«!ts'hli.<?hfiri hy OSHA. NIOSH, ACGIH. 
OSHA-PEL ACGIH-TWA: -STEL: TLV CEILING: IDLH: OTHER: 

Acute Health Hoards: inhalation of vapors may cause respiratory tract Irritation and coiiohing. Cnntant with skin m y 
result In Irritation-(sodium phosphate dibasic can cause erythema, pain, blisters). Eye Irritation and jsoisibie corneal' 
damage from sodium phosphate dibasic can occur, ingestion can result in abdominal pain, vomiting, diarrhea,,shock, 
coma, and death. • ' , ; . ' ; .- ', . . - ' , - . ' ! - > , - " - -,. f,-. - ^ . ' - v ' " " ' ? ' ' ' - ' 

Chronic Health Hazards: repeated or prolonged contact may result in dermatitis, conjunctivitis"; ;fespiraiory tract 
irritation Chronic intoxication from sodium/potassium phosphates has not been reported tn humans. 

First Aid: - ... V . - - - ^ ; ^ - , ,^- :-'- ^ ' ^ " H'^"'"^;?-^-;' '•'•-'•-'' 
Inhalation: move victim to fresh air, give artificlaf respiration If necessary. Maintain ainyay. blood prss'sure -

give oxygen If available. Keep'yietlm warm, at rest. Get rnedlcal aid at once. • _ : ? . : 

Sldn." remove contaminated clothing, wash area with soap and wator. flush with large amounts.of iyatee (15' 
20mln.) until chemical Is gone. Get medical aid "af once. . . . . . . . . , , --..: 

Eyes: flush ey«« with large amounts of water, lifting upper/lower tlds oecaslonally (15-20mln.) to remove all 
traces of chemlcaL Get medical aid at once, - . - . •- '•• / , " - , ' 

Ingestion: give consoioue viotim water or milk to dilute alkali, allow vomiting to occur. Do not uee gaetrie lavage 
or emesis. Medical personnel should.examine .for corrosive Injury to mouth or -throat.. Jrrlgale.affected aireas with 1% 
acetic acid to neutralize the alkali. Gel rnedlcal aid at once. No specific antidote, treat symptomatically and 
supportively. . . . J - ,-:-.:,- %'''••--

S E C T r o i 7 v i l ~ P ^ ^ ^ N F ^ " i Z ? i HANDLING AND USE ' ~ '' ~ " ' ~ " . \ :• • "" ..:-. " " " " . . " ^ r̂  

Spills or Leaks: no special precautions Indicated. Small spills may be diluted with water and flushed away. Larger 
spills should be absorbed and placed in a'marked container for disposal. 

Disposal: dispose In accordance with Federal, State, and local regulations. 

Storage arid haridling; store at room temperature, keep capped. Keep away.from water reactive materials. '• 

SECTION VIII - CONTROL MEASURFS - - - - - v r j " 

Respiralory Protection: provide general dilution ventilation. Respirators: none required. 

Pruleullvu Clullitiiu and Equipiimnl: wear protective clothing, gloves, splash-proof goggles to prevent contact. 
Provide an eye-wash fountain in the immediate work area. Do not wear contact tense's when working with chemicals. 

Information in this MSDS is from available published sources and is believed to be accurate. No w.arranty, express or 
implied, is made and LabChem inc. assumes no liability resulting from the use of this MSDS. The user must determine 
suiiabiiity ot this information for his application. • 
[Note: n/a means 'not applicable' or data 'not avaiiabie",] 
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MATERIAL SAFETY DATA SHEET 
BUFFER SOLUTION, pH 10.0 

page 1 of 2 
SECTION 1 

Field Environmental Instrument 
90 Miller Avenue ' . 
Braddock, PA 15104 --

, .revised: >2/15/00 
contact: Briic'e .fbe 
^hone;.. -800-393-4009 

SECTION II - HAZARDOU.q INGREDIENTS/iDFNTlTY INFORMATION 

NAME; BUFFER SOLUTION, pH 10,0 • " •- - v- .-

COMPONENTS: 
(1) sodium tetraborate, 0.48% 
(2) sodium hydroxide, <1% ,-
(3)water, balance 

GAS: 
1303-96-4 
1310-73:2 ' 

"7732-18-5 

FORMULA/F.WT. 
Na2B407/381.37 
.NaOH/#,.6o' 

•''H26/l8.0b 

NFPA Î ATINQ (0-4): • , =Health-h/a"-' ' '•FlTe-'n/ei'' ': ''nMDtrvity-"n/a,!'''J 

SECTIQM ill - PHVRICAI AND CHEMICAI CMfi 

Boiling pt: Melting pt: Sp. gravity: Evaporation rate: Vapor press: ' "Vapor S'erisity:' pH: 
>100C <0C 1.0 n/a n/a ^ ,n/a . .10 

Appearance/Odor; clear,-colorless solution (maybe color coded for identificatibnj/odbrlessr' 
• - - . - ' - • • - . . ' - • ; - ' ^ . . . . - V . . ' ' ' • - . - " ' = ^ " ' • • ' - " ' • ' " ' ' ' " 

Solubility: soluble in water. 

SECTION IV • FIRE AND EXPI OSiOtg HAZARD DATA - " • ^ - - " - -" 

Flash pt: non-flammable Explosion levei-iowef(LEL); n/a ^upperjUEL):" ri/a ,'Autblg'rilt[on:.h/a .. 

Extinguishing Media: dry chemical, carbon dioxide, water spray or foam. 

Flrefighting: Negligible fire and explosion hazard when exposed ta heat or flame. Movs container from fire area If 
possible. Avoid breathing vapors-or dusti May produce toxic vapors of sodium oxide. 

SECTION V . RFACTIVITY DATA 

Stabiiily: stable under normal temperatures and pressures. 

Condition 10 Avoid: Incompatible-with water reactive materials (oleum, sodium), acids, 

Hazardous Decompa.sllinn/Ryproducts: thermal decomposition may produce toxic fumes of sodium oxide. 

Hazardous Polymerization: not known to occur. 

SECTION VI - HEALTH HAZARD DATA " " " " ^ 

Tnxlnity Sodium Borate- lOOOmg/Kg Oral-infant LDLO; 709mgi'Kg Oral man; 2e60mg/Kg Oral-rat LDSO; 
2000mg/Kg Oral-mouse. Sodium hydroxide- 40mg/Kg Intraperitoneal-mouse LD50; mutagenic data (RTECS). 

Carcinogenicity; none clasBifiecJ by OSHA, lARC, NTP, 

9 - d d t l :2D ED 9 2 Jeiy 



auf taUJH 10 MSDS. OenHd , paoa 2 of 2 

Exposure Limits; 
OSHA-PEL: ACGIH-TWA: -STEL: TkV^CElUNG: - IDLH: NIOSH: 

..-(i) '.10rng/M3 5mg/M3 n/a n/a n/a n/a 
(2) 2mg/M3 2mg/M3 n/a n/a n/a 2m9/iyi3/l.5mln. . ^ .. . 

Acute Health,riaMrdsi^'^s^Sjum borate-Iniialailon may cause irritation to mucous membranes. May caijse Irritation to 
eyes and skln.;1ng£fsti6n;;^ay cause irritation to gastrointestinal tract, nausea.vomlting, diarrhea, weakness, .̂ . 
convulsldft's,''aifd"d6'ath.'"SQHium hydroxide-Inhalation- 2pOmg/M3 Is 4m.mediataly dangaroua;.to~life a'nd/heaIth,.-.,May 
cause irrilation to respiratory 1ract, Maiy cause Irritailofi'.atjdJ^umsto ejfBS"ahd si<ln, fî^̂^̂^̂  severe 
abdominal pain, vomiting, Irritation and bums to gasirointesflnal tract. 1 , -., - ^ •..,,,, ....o :: .; -

Chronic Health Hazards: sodium borate-prolonged inhalation may cause bronchitis, laryngitis. Repeated skin irnay bausfr 
dermatilis. Repeated eye contact may cause cop|u'ncti.y1iI'J;'5R^p6ated_Ing6stl.bh may cauBe..anqre>;ia, Jrrita(ionto,' 
gaetfoiniesiinal tract, nausoa, vomiting, diarrhea, rsHln'raeheiS,' Sodiuni jiydrbxlds-prolonged lnhatatIon:may.ca;u'3e 
bronchial im'tation, coughing, bronchial pneumonia..;Riepeat'M'skin contact may cause dermatitis, l^epealed eye contaa 
may cause conjuncilvllls. - - ' • " . . 

First Aid: _^^ ... . y " - . - . - ^ - - — --:. : ^ : : : . . - V '. ^ rvf - . . ,K .:• v ' ^ ' • ' • [ s ' : ^ ' . L S ' . ' - --
Inhalation:-move-victim to fresh "alri give artificial respIratlo1l1f.iiece9Sari/.-''Ke6pVTctirn'w^ at rest. Qualified 
modloal poroonnol nriay admlnlator. oxygon. Get medloai aid atonoe. ,.- .,'„ 

Skin; remove contamlnaie|,'Clothing, wash area wHh.soap and wa'ief, flush with large amounts of water (15-20mln.) 
until chemical la gone. Get medloai aid at once. 

Eyes: flush eyes with large amounts of water, lifting upper/lower lids occasionally (l5-20mln.) to remove all traces 
of the chemical. Get medical aid at once, 

- Ingestion; give conscious'vlbtim'la^'e icfuantltles of water. Do not Induce Vorhitlng. Get riiedicaj aid at once. 

SECTION VII • PRECAUTION FOR SAFE HANDLINR AND USE 

spills or Leaks, absorb small spills will) vendlculile, .tlluluiimceuub- eitrili, ur suiiuble iil:surL>uiit. Scuup Inlu uuniHlimi, 
label for disposal. 

Disposal: dispose In accordance with Federal, State, .and.locsu regulations. \ 

Storage and handling; store at room temperature, keep capped. Keep away from water reactive materials. . -

s icTION Vlll • CONTROL MEASURES 

Respiratory Protection: provide general dilution ventilation. 

Respirators: use mist respirator, routine levels. Self-contained breathing apparatus with full facepiece (SCEAF). 
Flrefighting; any self-contained breathing apparatus with full facepiece operated In pressure-demand mode. 

Protective Clothing and Equipment; protective clothing, gloves (neoprene, nitrile, PV'C plastic), s'piash-proof goggles 
recommended, uo not wear contact lenses when working with chemicals. 

information in this MSDS is from available published sources and is believed to be accurate. No warranty, express or 
implied, Is made and LabChem Inc. assumes no liability resulting from the use of this MSDS. The user must determine 
suitability of this information for his application. 
(Note: n/a means 'not applicable" or data "not available'.] 
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MATERIAL SAFETY DATA SHEET 
CONDU'CTIVITY STANDARDS 

SECTION I ^ " ^ - '. ^̂  

Field Environmental Instrument 
90 Miller Avenue . - . .-,, n- • , , . 
Braddock,PA 15104 • =. .. - ' --- - - ~ • '•'' 

.pag9J_flL2_ 

revised: 2/16/00 . 
cdrita.6t;,'Bj\ic6 I'be, ;,,v. 
phone:', .800:393-4009 

SECTION II -HAZARDOUS INGREDIENTS/IDENTITY INFORMATION 

NAME: CONDUCTIVITY STANDARDS 

COMPONENTS: "" --' - - ; 
(1) potassium chloride; <'i%' 
(2) water, balance " 

NFPA RATING (0-4): 

CAS: . ; , . , FORMULA/F.WT. ^ 
• ' . '7447/4Q-7.-..J KCl >/ .74.56 - " • 

7 ", 7^2.-18'-5.' , j,.,H20 /.18,00 - - > -

Health- n/a Fire- n/a Reactivity- n/a 

SECTION 111 - PHYSICAL AND CHEMICAL CHARACTF,RLST|QS - - v . . " . - " ' -'; • ' \ y " .' ' .- ^ .̂̂ ,: 

Boiling pt: Melting pt; Sp. gravity: Evaporalion rate:. Vapor press; Vapor density; pH: . _.. 

>100C <0C *1'?. ,-. ,; -.•;.<6|her-. ,-. •, . -l4mmHg @ 2dC •'0.7,(water) .neutral" 

Appearance/Odor; clear colorless solution/odorless. 

Solubility: water --co'mptfitp.ly snlubie •" ' " • , . ,. r .-i-- . 

SECT7ON7V - FIRJAND El(pT.o7?lqNT^AZARD"o"iM^ ~ - r — - — — — - - ^ ——:. ; — - - — 

Flash pt: non-flammable --Explosion iBVel-iovver(LEL): n/a •upper(UEL); h/a Atilolgriltlon: n/a ' 

Extinguishing Media: dry chemical, ca,rbor̂  dioxide, water spray or"foam." '''^ . .. 

Firefighling: avoid breathing vapors or dusts. 

SECTION V - REACTIVITY DATA 

Stability: stable at" normal t'emperatures and pressures. 

Condition to Avoid: incompatibilities - none known. 

Hazardous Oecomposltlon/Byproducts: n/a 

Hazardous Poiymeriiallon: not known to occur. 

SECTION VI - HEALTH HAZARD DATA 

Toxicity; polassium chloride solutions of less than 1% have not been investigated for toxicity. 

Carcinogenicity: not classified by 031 lA, lARC^ NTP. 

B'd d s i : 2 D EO S2 Jdb 



CONIDUCTIVITY STANDARDS , JSDS.-C<?pt'<l ESSfiJ^LZ 

Exposiire LlmUs; (none established) 
OSHA-PEL: ACQIH-TWA: -STEL: TLV CEILING: IDLH: . OTHEn: 

Acute Health Hazards: no;,wS;ic:effects^rei50Jled^ inhalation or skin exposure.' May be an eye, skin and gastrointes­
tinal tract lrritant^^'")l^--A'"'^^''^i"''"?^^V''^ "'>• •••-'• " ' " " ' ' .. 

Chronic Health Hazards: no effects reported.."'-, • • " _ . -

First Aid: •: •>. 

inhalation: maintain-respirailpn, set medical aid If liec'essaiy.' Keep vibtim warm, at'rest. , 

Skin: wash area vyilh soap and water aft.errerroylngcp,niamlnated clothing. Gel medical aid .if neoessaiy. 

Eyes: immediafely flqa^r^lth'w^ler. lifting upper.lowar tide bbcaoiohally until chemteal Is gone'(15-20niln.). Get medical aid. 

Ingeslion: do not inducR '̂omiUnQ. Get medical.aid at onoo, '',': 

pprT lOM V I I , PRCr^Al ITinKI FOR RAFF HAlyJOLlMG AKIO URF - • • -^ -

Spills or Leaks: no special precautions required. • Small spills may-be vyashed. down "6r absorbed with-an inert absorbent 
(vermiculite, diatomaceou.s earthy 4hd.'aeoop Into oontalnorfor. later "disposaL . \ „ " . . -'- " ' ' 

Disposal: dispose in accordance with Federal, State, and local regulations. 

Storage anci handling: store capped at room temperature,, protect from water reactive materials (oleum, sodium). 

•SECTION VIII • CONTRni.'MEASlJflES 

He-splratnry Protection: ivjne :r!?"qulred for normol laboratory use, Qenerel dllulluii or local exhaust ventilation are 
adequate. Respirators are-rioV required for laboralo'ry use of this material. 

Protective Clothing and Equipment' gloves, splash-proof goggles lecummended. Do not "wear contact lenses when 
working with chemicals. An eye-wash fountain should beiri the imme'diate work area. 

Information in this K/ISDS is from available published sources and Js believed to be accurate. - No warranty, express or 
implied, Is made and LabCtjem Inc. assumes no liability resulUng from the use of tliis IVISUS,. The user must determine 
suitability of this Information.for his application. 

[Note: n/a moano 'not applicable" or data 'not available'.]-

g . j d s i :2Q EQ G2 -"=10 
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Alconox, Inc. - Alconox Material Safely Data .Sheet Page 1 of3 

Txr Louocvr lyjaf ntuL-CtxAHttte fierexscms., 
Search:. 

lAfieonox j jMSOS Safely Data S h e k g 

•* a te f Appficattons 

Cleaher 

.'?i?f'5*-. 5*)Bpt'Wi*'"' * <i(SIR*Pfl(^' 

?̂?R Ss?^'»S€i=9'''' 

A l c o h b x ^ Jiateriiil.Safefy Data Shdet 
-v.," •..-^-!^. A-: ••-••'-":)̂ jconb "̂1iifc:'" " _ „ ' 

aOGIeiv^8tre6t,SuRsL309 'i- '" 
" '- '• - "-"''WVhtte P t o k s . ' W 1 ^ 

24 Hour EmeiBency Number • Chem-Tel nCKQ ]U5-
^ 4 

L MenlincatloD' SJC- .--'Ji--

Product^Mame (shown m latwl): 

CASReoisltyNuinlierr^ - ^ '^ : 
Effective Date: 
Chemical Family: ^̂  '•':" 

'.. -.•i-.ivi:.d v'-^T-' •''•^'''" ' 

m . C a t ^ i s for Sizes: 

ALCStJNOX; : . 
Mot/fipifcabie . 

Janiiaiyl.'ZOOl ^ 
«nionis 

11M.112S. 
1150,il01, 
1103.1112 

•.t%##?..>r5g?.Vv-,..^" 

, . ' j i i - r tS 's?;^ . '? ""-'•• • 
l ^w ia l l f l r ie 

'^AiwM^itiimTlM 
' ljd£»liri«: 

««.. 

L Haa.ndoiis ingr»diBn|tefld^ntHy inT 
;5 -- .> 

There i re no hazardous InoiEKfients In ALCOf̂ OX 
as deniii^ by the OSHA Standaid .and Hazardous 
aJHlanceiisl28CFRtWOSiibpartZi ' "'^ -

iu. Physicai/Chamical Chinctbiistics 

•LTTSftN: t top 

Boi&no Poiiil (F): - . ' 

VaporPressiSetnwiHfl):.-,, • 
Vaix)rDensay(AIR=1): 

specie Gravity (WaleF=l): 

Evaporation Rate {^Ofi Acetate=1): 

MeHingPoInt: 

SokibiGtyin Water 

Appearance: 

pH: 

NolAppiicaijJe 

NotAppliditile ., 

NotAppTcabie ° 

NotAppiicabie 

NolApplksUe 

NotAppCcabie 

Awradabie-Sokible to 10% at 
ambient condtUons 

White pomier interspersed with 
cream colored tiakes. 

9.5 (t%) 

N. Fire ami Explosion Data 

http.//www.alconox.com/static/msds/msds_alcoiK)X asp 5/3/02 

http://http.//www.alconox.com/static/msds/msds_alcoiK)X
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Waste Dt^Qsal Method: Smafi quantifies i p y be deposed of 
in seWer.:LaFS^ iquan^ shouM be 
iS^psed ^ m K c m ^ n c e V ^ local 
i^Si^iOesfor^&gefil prbduds. 

PhecaulkMis to be Taken in Storing 
and Handling: .,,.„.-.. 

C^erPrei^auliohs: 

btbdeoradabte! 

Material Sfiduld beJstoral in a dry 
areatoS?revlenlciaiitinB.V" 
No SfMdal regubn^ients other than 

' '&?r!ii^i^«#^.'!»^?irid 
"̂  safety fwaclices emptoyed with any 

Hidiistnai diemiSri, :f ̂ >:- - "<•--'' ; 
3 ^ ^ - ^ ' ^ ^ ^ ^ * 

•'~\ 
Respiratory PntecOon (Specify 
T i f i e ) : : 

^^ t . l '23Cs i5?J^^^ .^ - : • ' ^ t " ' ' 
Oust.nisBk- Retbtmwiriided v^l'^.-. -: •r 
•? '•' -••":•: : ' - M ^ ^ ' - - ^ i h - . - - ^ - -

VentilaMon: llocal Exhaost-N^iwJ ̂ , - - - -
j - ; ' - ' • | s^e6^^*WReqi l i ^^ • 

iPhitedive aoves : , „ _, 

Eye Protection: 
K~-< . , xs "v r . . ' . t - . • •"•= ' ••"" ~? 
d t tw r Protocfive Ctothkig oc . - - -

W o * « « | t e n i c Ptactioes: ^ , 

^ j f ieayxwsgTK^ bi i t m k ' 
fBCJufted. .,S/:'".-: - - - i 

Gocales..are.(S(»nii(nendedw^ -
tHMttngsolufions. 

Ne special practtoes lA l j i i f r^ ^ -

•• •<^ i . ' s . . ' - = : • ' ' < . ' . ' . • ' ' • " 

THE tNPORMATKW HEItBN IS GIVEN iri d o o b m n i BUT NO VVMUUUmr 19IQV^ 

a o aijiww BTMCjCT,«uiTKafl* • TiitmKmjkMm,Hr t a t m i u m M . •wiWiu 

•--i'- i - ' - . \ 

ttte!tlfiA5gbfeieftAten«|t«a<uJaatBlliMBg^ 
lC>»«B«»R««wwndiBQmtaahrmt^^ 

IBBUUaifl(y|HBaiBefcilfctih»MWrB*t'w9tettt 

AfcaiHP^ lJk|i4.fkK, TeisAZinM, Mc«M A t a t t e . Otf4M< O a M M >. C l a 
^Aksnac l ic 

http://www.alcoQox,coin/static/insds^nisds_alcoaox.asp 5/1/02 

http://www.alcoQox,coin/static/insds%5enisds_alcoaox.asp
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INTERMOUNTAIN SPECIALTY GASES 
206-05 E. 37th. St...BoiSB. Idaho 83714 • 208-344-7336 

•'^^-."^^•-i--^y , • page 1 
.:ilATEMAL SAFETY DATA 5HEET - •. ' -. 

• i - f ' - i ' i 

. J . ' 

, - ,1 , \l.,>.\ 

i s s u e Oat^e: -•*7y28^9;5 v jri..^^-"?,^"^^... Chemtrec.^^:~8'00~ij24-9300 
i--'---';::^-r'--:it'^'^''-yiir,-rJl''^'>''-r'''t 
: '̂'•'̂ •- .̂Y:̂ '--";..:: I . •..r.PRODtfgp.-:lDENTIFICATION 

^i '%.-^ei j - ' - : i : r-^. ~ Tr—::: 

i x ^ ^ j ' ^ ) ^ > i ^ ' ^ ^ ' ~ ' ^ y ^ - ' ' . ^ % - - : • . .. 
PRpDUCr: Xsobu t :y l ene i-v^ir^V^JriCr^'v-- - • - ' " 
CHEMICAL N'^WE:'^2-MetfiVlP^^i'ene .. ̂ .:--.-'.-'.̂ ^ -:.-.-
FORMULA: C^HQ 
SYNONYMS: X s S b u t e n e , Mef:hylpropen.e. .-
CHEMICAL F I M J J J ^ z i M m p ^ - ^kr ^ ^ - ' . : - , . ' : 
MOLECULAR VJEIG.ST: S.^ri'l ' , , ^ X , - - - - - '—'• '• '- ' ' • ' :y2.yj . 
TRADE NAME:l:-I^o^utyienfe];::^^^^>?;y'.i. ' ' . • --

•̂ , . vf,.-il:~ HA-^ARi5bu| INGREDIENTS . ,..,.-• 

MATERIAL (CAS.: Nd7) ' t 'SZ-MetifyIpropene (115-11-7) . . ' 
- VOL (%): 1-00.^'" • . .. ̂ i .-.^-. '^P^-* •• ••••" "".^r-v- '- • : 

1990-^1991 ACGlH;:?ILyr.TifA-i^SSA-PE^^^^ None c u r r e n t l y e s t a b l i s h e d 
,"• > ' ' ' ' " " ' . . -• . ; 5 - ' , ' - : v ~ i i , ' ; " . - . . - . ; , . . , . - , - • - •'• - - . ' "^- . • 

- i - • • i ^ - ; ' . _ - ; - - . , : > - : _ • ' . ^ " , . - - * , • ' I i , : - . ' - ' - ' " ' • " " ' 

^•;-^'""^ ^ ' ^ ' " i i i . PHYSICAL b h C [ " ?^^''^:-' '•-

' B O I L I N G POINT^i'lS0^:MM^iiGT3^A^?cS (--19.^ 
SPECIFIC GRAVITY'(ffjbWT): ' o . 600 2 . ^ Z C C . . - ' -
VAPOR DENSlT^-,.<-;(.AIR=;l) : 1.=?97'e''2J.f.'C " 
PERCENT VOLATILES BY VOLUME: 100 
FREEZING -POINT: - 1 4 0 . 3 4 ' ' C (,-22q,_&°F) -.-
VAPOR PRESSUB>^5^T;20°C:y r4 . 3vp.slg.-.-. - - - " ' ' - "̂  ' 
SOLUBILITY5lN|WA.T^^;%/BY WT: N e g l i g i b l e 
EVAPORATIONf&AW: (BC/TYL .ACETATE=1 ) : , H i g h ,= ' . . . ; , - , ; " 
APPEARANCE AND b.ppRr^cJpJ/orie.ss^^^ t e r n ^ e f a t u r e . and , .̂ .,, ,> 
p r e s s u r e ; o d d B ^ o f - c S a r ' ^ a s , .mild s w e e t i s h ' o d o r . ^ -'̂̂  

.--.w..̂ -- -. -̂ - • XV.' -HEALTH HAZARD DATA 

THRESHOLD LIMIT VALUE: See S e c t i o n I I 
EFFECTS OF A SINGLE tACUTE) OVEREXPOSURE: 
S w a l l o w i n g : An u n l i k e l y r o u t e of e x p o s u r e . T h i s p r o d u c t i s 
a gas a t n o r m a l t e m p e r a t u r e and p r e s s u r e b u t f r o s t b i t e o f t h e 
l i p s and mouth may r e s u l t from c o n t a c t with t h e l i q u i d . 
Skin A b s o r b t i o n : No e v i d e n c e of a d v e r s e e f f e c t s from a v a i l a b l e 
i n f o r m a t i o n . 
I n h a l a t i o n : May be . i i i l d ly i r r i t a t i n g t o mucous membranes. At 
h i g h c o n c e n t r a t i o t i s , may cause d r o w s i n e s s . At ve ry h i g h 
c o n c e n t r a t i o n s , may a c t a s an a s p h y x i a n t and c a u s e h e a d a c h e , 
d r o w s i n e s s , d i z z i n e s s , e x c i t a t i o n , e x c e s s s a l i v a t i o n , v o m i t i n g 
and u n c o n s c i o u s n e s s . Lack of oxygen can c a u s e f r o s t b i t e . 
Skin C o n t a c t : Exposu re t o l i q u i d may cause f r o s t b i t e . 
Eye C o n t a c t : E x p o s u r e t o l i q u i d may cause f r o s t b i t e . 

EFFECTS OF REPEATED (CHRONIC) OVEREXPOSURE: 
Repea ted o r p r o l o n g e d exposu re may c a u s e d e r m a t i t i s 
OTHER EFFECTS OF OVEREXPOSURE: None c u r r e n t l y known. 
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MJEDICAL CONDITIONS AGGRAVATED" BY OVEREXPOSURE: 
The defatting properties of the material, may aggravate. 
dermatitis. ' ' " •, -. ̂- -. 

EMERGENCY AND FIRST AID PROCEDURES: . ... ,;,;..' .:̂  
Swallowing: This, product iS a gas at' normal temperature .and - -
p r e s s u r e . 
S k i n C o n t a c t : F o r e x p o s u r e t o l iqu id , . . . i rn raed i ja te ly warm f r o s t b i t e 
a r e a w i t h warm watejc; ( n o t ; " t o ' ekce ' ed - lbS ' -F ) ; ' " in c a s e o f m a s s i v e 
e x p o s u r e , r emove c l o t h i n g w h i l e s h o w e r i n g ,in,, warm, w a t e r . , Ca lT 
a p h y s i , c i a n . : ; .:,•_<:- .--.. .-••. '> \"y . ..-;.-,.-. -.-,-,•»;•.•:!-.•.•.'- "- «-" - - '-'' - ' 
Eye C o n t a d t : F o r . c o n t a c t wt t f i t h e l i q u i d ^ i.|Mii.6dia.teiy..€lush!,- • -' 
eiyes • t h o r p . u g h i y . .wi th 'Water^ f o r ' at" ' ' fSa'st .,1 S-Binut .es^ ' , -see"=.k^'' -'- '-'-
p h y s i c i a i i / . p r e f e r a b l y j - a n oph thamoiog i s t ] ^ . ^ !^ :-• •-. : 

• :. V.- - FIRE-•> AND -̂  EXPIidS ION' M z AM? ..DATA; --.-,: •• : • • ; -'' • -- - '̂  ' 
'..,-. .̂:.-" ' "-r-;;C5r TA"^' "-.*:'"-'' J '̂v--;"'- - "*,;..-̂ "' " ̂  ;.:i'^^ ; -̂.r ti, ''-.!:'̂ -'i •:;••• ':-•'.'' 

F L A S H ; > O I N T - Y T E ' S T METHOD)f'''-t^°c'-(..-W5»?jT...C<C.'.-.-;:i .--v,:, :, "::r : -
AUlfbiGNITION TEMPHIATDRE: •=465°C I 8 6 9 ° n 
FLAMMABLE LIMITS IN-AIR, % BY VOLDME , . . > •l^G-':.'. i - . t ? liO '"̂ ^ ^ 

LOWER: 1 .8%-: : , , :,; '^^'. '^-" ' • "^'^:;!.'"\ /^IJOPPER:.^.'&*--:. , . ; c 5 : - ^ - ' -
EXTINGUISHING MEDIA: .CO^'j d ry ; chelnibai/ . . t t^^ter .-sp.r .ay-or^-fog.- ,-̂  ." 
SPECIAL FIRE FIGHTING..JPROCEDURESi; E v a c u a t e a l l personnel . i . f rom:-
d a n g e r a r e a > . Immedia te ly- c d o l - , - c o n t a i h e r s . witK^ wa te r , s p r a y , f rom' 
maxiriitjra d i s t a n c e , t a k i n g " c a i r e n o t t o e x t i h g t i i s h f l a m e s . : . Remove' • 
- i g n i t i o n s o u r c e s i f w i t h o u t r i s k . I f f l a ines a r e a c c i d e n t a l l y 
e x t i n g u i s h e d , - e x p l o s i v e re- igni t ipn._ ,may^ o c c u r ; - t ; he re fo re , 
a p p r o p r i a t e m e a s u r e s j s h o u l . d i ' b e t akehV e . - g l ' t d t ' e l ' t ' e v a c u a t i o n . 
Reapproach w i t h ' e x t r e m e c a u t i o n . Use se j^ . f -cpnta i i ied t j r . e a t h i n g -
a p p a r a t u s . S t o p f low of- :gaS i f ' witriioUt ' r i s k ' " w h i l e c o n t i n u i n g 
c o o l i n g w a t e r , s p r a y . Remove a l l - c o n t a i n e r ' s from jarea^/of^-fir-fe". 
i f with'o 'ut r i s k . Allow f i r e t o b u r n o u t . On s i t e f i r e b r i g a d e s 
must comply w i t h A 29 CFR 1910.156 ;,:"--•-;;."*'•. 
UNUSUAL FIRE AND EXPLOSION HAZARDS: . F l a m m a b l e , g a s . - F o r m s , 
e x p l o s i v e m i x t u r e s w i t h . a i r and o x i d i z i n g . a g e n t s " - . , ' . C o h t a i h e r ' 
may r u p t u r e due t o h e a t - o f f i r e . - Do 'no t e x t i r i g u i s h „ f lanne due •; :• 
t o p o s s i b i l i t y of e x p l o s i v e r e - ^ i g n i t i o h ; .Vapors formed f rom. ' 
t h i s p r o d u c t may t r a v e l o r be moved by a i r c u r r e n t s a n d i g n i t e d • 
by p i l o t l i g h t s , o r o t h e r f l a m e s , smoking , . " sparks , h e a t e r s p ..-.-
e l e c t r i c a l e q u i p m e n t , ; s t a t i c d i s c h a r g e s o r o t h e r i g n i t i p . n s o u r c e s 
a t l o c a t i o . n s d i s t a n t from p r o d u c t h a n d l i n g "'po'irit . - Explpsi -ve 
a t m o s p h e r e s .may l i n g e r . . B e f o r e e n t e r i n g a r e a , ' e s p e c i a l l y 
c o n f i n e d a r e a s , check a t m o s p h e r e w i t h a p p r o v e d d e v i c e . No p a r t 
of a c o n t a i n e r s h o u l d b.e. s u b j e c t e d , t o a t e m p e r a t u r e h i g h e r t h a n 
52°C ( a p p r o x i m a t e l y 125"'''F). Host c o n t a i n e r s a r e p r o v i d e d w i t h 
a p r e s s i j r e - r e l i e f d e v i c e d e s i g n e d t o ven t c o n t e n t s when t h e y -
a r e e x p o s e d t o e l e v a t e d t e m p e r a t u r e s . 

V I . REACTIVITY DATA 

STABILITY: S t a b l e 
CONDITIONS TO AVOID: See S e c t i o n IX. 
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4 Page 3 
" I N C O M P A T I B I L I T Y ( M a t e r i a l s t o a v o i d ) : O x i d i z i n g a g e n t s , h a l o g e n s , 
a c i d s . • - •,-• 
HAZARDOUS^ DECOMPOSIT-iON' PRODUCTS: T h e r m a l d e c o m p o s i t i o n o r 
b u r n i n g may-, p r o d u c e CO/CO-
HAZARDOUS POLYMERIZATION: May oecur .., . . ' • . . • . ' " -
CONDITIONS TO AVOID: E l e v a t e d t e m p e r a t u r e s - . a n d p f . 6 s s u r e s a n d / o r 
t h e p r e s e n c e -of a " - c a t a l y s ^ t . ' , ' 

, ' - t ' ^^Vl l . " ' ' SPILL "OR LEAK PROCEDURES^ 

S"TJEP^. TO B E TAKfiN IF'MATERIAL' i s 'RELEASED OR SPILLED: DANGER:. 
Forms e x p l o s i v e i n i x t u r e s , w i t h , a i r ( S e e . S e c t i o n I X ) . I inmed ia t e ly 
e v a c u a t e , a l l p e r s ' p n n e i . from-, .danger a r e a . -Use. ' -5e"lf-cohtair ied 
b rea th in .g ; - appar - ' a t ' u s -where h e e d e d . Remove a l l s o u r c e s o f - i g n i t i o n 
i f w i t h o u t r i s k ; ' R e d u c e v a p o r s wi th f o g o r f i n e w a t e r s p r a y . 
S h u t o f f l e a k i f w i t h o u t r i s k . . . . . V e n t i l a t e . i a r e a . ^ p f i ' l e a k o r move 
l e a k i n g conta iner iXfeoSvel i '^ v e n t i l a t e d a r e a 7 ' Flaramable vapors^. , 
may s p r e a d from s p 4 1 1 . . B e f o r e i s n t e r i n g a r e a T f ^ ^ s p e c i a l l y corif l r ied 
a r e a s , check a t m o s p h e r e w i t h . a p p r o p r i a t e device.-- . ' -= " •"• ; ', ' 

• WASTE DISPOSAL METHOD: See S e c t i o n V - "Unusual F i r e arid 
E x p l o s i o n Haz^ards,'," 'P reven t^ was.te from c o n t a m i n a t i n g ' s u r r o u n d i n g 
a r e a . . K e e p ^ . p e r s b h n e l ' away . .pisc'aird any_ p r o d u c t , ' r e s i d u e , 
d i s p o s a b l e ; c o n t a ' i h e i r o r ^ l i n e r ' i n ah e n y i - r p n m e n t a l l y a c c e p t a b l e 
m a n n e r , ; - in : . fu l l - c o m p l i a n c e w i t h F e d e r a l , - s t a t e .and" l o c a l 

'. regula tdons . - - - - ; - ' - " - " ' . " , ' : , :•... ' -. '••' ' ' " ' " - . , ' ' 
; • ; = . ^ - ' - • • - ' " ' " " . . " ' \ . " . • . . - - - - . . - , : , - . . - ; • " ' - " 

. . - .- v r i l . SPECIAL PJIOTECTIQN INFORMATION 

• RESPIRATORY "PROTECTION (SPECIF^Y. TYPE) : S e l e c t i n a c c o r d a n c e ; 
• w i t h .-OSHA 29-:"CFR'1 9 ' i0.1,34. . R ' e s 'p i r a tp r s s h a l l be a c c e p t a b l e ' 

t o MSHA -and NIOSH:~' ' ' ' ' , . " . 

VENTILATION: . . ;';. 
LOCAL EXHAUST: Exp'lo's.ion p r o o f - s y s t e m i s a c c e p t a b l e . 
MECHANICAL- ( . g e n e r a l ) : ' I n a d e q u a t e , See " S p e c i a l " . 
SPECIAL-: Use -^on iy ' i r i .a . c l o s e d sys tem; 
OTHER:;'N/A, s e e " S p e c i a l " . . ' 
PROTECTIVE GLOVES: .Neoprene. ..-
EYE PROTECTION: S e l e c t i n a c c o r d a n c e w i t h OSHA 29 CFR 1 9 1 0 . 1 3 3 . 
OTHER PROTECTIVE EQUIPMENT: P r o t e c t i v e c l o t h i n g Where needed . 
S e l e c t i n a c c o r d a n c e wi th OSHA 29 CFR, 1910.132 and 1 9 1 0 . 1 3 3 . 

IX. SPECIAL PRECAUTIONS 

DANGER: F lammable , l i q u e f i e d g a s under p r e s s u r e . Use p i p i n g 
and e q u i p m e n t - a d e q u a t e l y d e s i g n e d to w i t h s t a n d p r e s s u r e s t o 
be e n c o u n t e r e d . .May form e x p l o s i v e m i x t u r e s wi th a i r . Ground 
a l l e q u i p m e n t . C5nly use s p a r k proof t o o l s and e x p l o s i o n p roof 
e q u i p m e n t . Keep away from h e a t , s p a r k s , and open f l a m e . S t o r e 
and u s e w i t h a d e q u a t e v e n t i l a t i o n a t a l l t i m e s . Use on ly i n 
a c l o s e d s y s t e m . C l o s e v a l v e when not i n use and e m p t y . Keep 
awav from o x i d i z i n g a g e n t s . 
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MIXTURES: When two or more gases, or l iquif ied gases are m'ixed, 
t h e i r hazardous p roper t i e s may combine addi t ional , une.^pected 
h a z a r d s . Obta in and evaluate the s a f e t y informatiion for each 
component be fore you produce the mix ture . Consult an Indust^rial 
Hygenist , . or o t h e r t r a i n e d person when you make your s a f e t y 
eva lua t ion of t h e product . RemenU:er, gases and l i qu ids have 
p rope r t i e s which can cause serious in ju ry or dea th . 

Be sure to r ead and understand a l l l a b e l s and o the r i n s t ruc t ipns 
suppl ied with a l l conta iners of t h i s product. 

i 
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MATERIAL SAFETY DATA SHEET Q 

ALCOA 

Original: August 30,1982 Supersedes: July 9,1997 Revised: January 22,1998 

roduct Name: SPENT POTLINING 

Aluminum Company of America, 425 Sixtli Avenue Alcoa Building, Pittsburgii, PA 15219-1850 USA 

Emergency Phone: 1-412-553-4001 

NO. 314 

1 . CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Chemical Formula: Carbon cathode and insulation lining removed from aluminum smelting electrolytic cells 
Other Designation: Potlining (Dug, Spent, Used), Potliner (Dug, Spent, Used), Spent Cathodes, SPL 
Product Use: Waste 
Manufacturer: Alcoa, various locations 
USA Phones: Chemtrec: 1 -800-424-9300; Health & Safety: 1 -412-553-4649 

2. COMPOSITION/INFORMATION ON INGREDIENTS 

Component 
Carbon 
Tri-sodium hexafluoro 

aluminate 
Sodium aluminate 
Aluminum oxide 

(non-fibrous) 
Silica (amorphous) 
Calcium fluoride 
Iron Sulfide 
Cyanide 

CAS No, 
7440-44-0 
13775-53-6 

1302-42-7 
1344-28-1 

7631-86-9 
7789-75-5 
1317-37-9 

% by Weight 
40 
26 

12 
9 

2-7 
5 
1 

0.2 

Form 
— 
Fluoride as F 

— 
Total dust 
Respirable 
— 
Fluoride as F 
— 
Soluble cyanide 
salts 

EXPOSURE LIMITS (TWA in mg/m^) 
ACGIH TLV 
— 
2.5 

— 
10 

10 
2.5 
— 
5 (ceiling) 

OSHA PEL 
— 
2.5 

— 
15 
5 
80-f[%SiO2l 
2.5 
— 
5 

Compounds that are generated by spent potlining on contact with water or acids are listed in Section 8. 

3. HAZARDS INFORMATION 

E M E R G E N C Y O V E R V I E W 

Solid; gray to black colored variable sized lumps. Non-flammable. 

Contact with water can generate irritating, toxic and/or flammable gases (e.g., ammonia, phosphine, methane and 
hydrogen). Contact with acids can generate additional toxic gases of hydrogen cyanide and hydrogen sulfide. 

Can cause severe irritation to the eyes and sl<in, especially when wet. Can cause respiratory tract irritation. 

POTENTIAL HEALTH EFFECTS (If dusts or fumes are generated by processing): 

EYES: Can cause severe irritation, especially when wet. 
SKIN: Can cause severe irritation, especially when wet. 
INHALATION: Can cause respiratory tract irritation and fluid in the lungs (pulmonary edema). Inhalation of gases 

generated on reaction with water or acids can cause severe irritation, headaches, weakness, confusion, 
nausea, and asphyxiation. 

Due to the alkaline nature of spent potlining, severe eye and skin irritation can occur subsequent to handling. Dusts 
can be irritating to the upper respiratory tract. 

Fluorides can cause eye, skin and respiratory tract irritation. Overexposure to fluoride dust over prolonged periods 
can result in fluoride deposition in bones and cartilage as evidenced by x-ray changes (fluorosis) which may be 
accompanied by stiffness of joints. 
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Acute overexposures to cyanide compounds (including hydrogen cyanide) can cause headaches, dizziness, 
irregular heartbeats, unconsciousness, coma and death. Cyanide compounds are fast acting and can be fatal within 
minutes. Chronic overexposures can cause irritation of the eyes and upper respiratory tract, dermatitis, skin ulcers, 
nose bleeds, dizziness, confusion, and damage to the kidneys and central nervous system. Cyanides can be 
absorbed through the skin in toxic amounts. 

Dust containing carbon can cause eye, mucous membrane, and upper respiratory tract irritation. Overexposure to dust 
containing carbon can cause scarring of the lungs. 

Alumina is a low health risk by inhalation and should be treated as a nuisance dust as specified by the ACGIH. 

Aqueous ammonia (ammonium hydroxide): Eye contact can cause corrosive bums and corneal damage. Skin 
contact can cause corrosive chemical burns of all tissues that come in contact with the liquid. Inhalation of high 
levels of mist or vapors can cause spasm and swelling of the throat, upper ainÂ ay obstruction, bronchial tube 
constriction, and fluid in the lungs (pulmonary edema). Chronic overexposures may cause damage to the lungs. 

Phosphine may cause irritation of exposed mucous membranes, depression of central nervous system and can 
cause lung edema. Acute poisoning with phosphine may cause headache, malaise, vomiting, stomach pain, 
cough, drowsiness, seizures and difficult breathing. 

Hydrogen sulfide gas may cause headache, confusion, nausea, and irritation of the eyes and upper respiratory 
tract. Severe exposures may result in asphyxiation and death. 

Medical conditions aggravated by exposure to the product: 
Skin rashes, asthma and chronic lung disease. 

I 

4. FIRST AID MEASURES 

EYES: Flush eyes with plenty of water or saline for at least 20 minutes. Consult a physician. 
SKIN: Wash with soap and water for at least 15 minutes. Consult a physician if irritation persists. 
INHALATION: Remove to fresh air. Check for clear ainway, breathing, and presence of pulse. Provide CPR for 

persons without pulse or respirations. Consult a physician. 
INGESTION: If swallowed, dilute by drinking large amounts of water. Nevergive anything by mouth to a convulsing 

or unconscious person. Do not induce vomiting. Consult a physician immediately. 

5. FIRE FIGHTING MEASURES 

FLAMMABLE PROPERTIES: Spent potlining does not normally burn. 

FIRE/EXPLOSION: Contact of spent potlining with water can generate toxic and/or flammable gases (e.g., ammonia, 
phosphine, methane and hydrogen). These gases could present a health or explosion hazard in confined or 
poorly ventialted spaces. Rates of generation under fire conditions are unknown. 

EXTINGUISHING MEDIA Use extinguishing agent suitable for surrounding materials. 

FIRE FIGHTING INSTRUCTIONS: Fire fighters should wear NIOSH approved, positive pressure, self-contained 
breathing apparatus and full protective clothing when appropriate. 

6. ACCIDENTAL RELEASE MEASURES 

Minimize dusting and skin contact during clean-up. Collect and place in tanks or containers (drum, roil-off). Prevent 
water run-on and contact with precipitation. 
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7. HANDLING AND STORAGE 

Store spent potlining in a dry, well ventilated area; do not store spent potlining directiy on the ground. 

During storage and transportation, protect spent potlining from water run-on, including precipitation. 
Collect, test, and if necessary, treat any run-off. Prevent contact of spent potlining with acids. 
Avoid practices which reduce the alkalinity of spent potlining. 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

ENGINEERING CONTROLS: Use with adequate ventilation to meet exposure limits listed in Section 2 . 

RESPIRATORY PROTECTION: Use NIOSH-approved respiratory protection as specified by an Industrial 
Hygienist or other qualified professional if potential for overexposure exists. 

EYE PROTECTION: Wear appropriate eye protection (e.g., safety glasses) to prevent any eye contact 

SKIN PROTECTION: Wear appropriate clothing to prevent skin irritation. 

COMPOUNDS WHICH MAY BE GENERATED ON CONTACT WITH WATER OR ACIDS 

Component 
Compounds Generated on 

Contact with Water 
Ammonia 
Phosphine 
Methane 
Hydrogen 

Additonai Compounds Generated 
on Contact with Acids 
Hydrogen cyanide 
Hydrogen sulfide 

CAS No. 

7664-41-7 
7803-51-2 
74-82-8 
1333-74-0 

74-90-8 
7783-06-4 

EXPOSURE L 
ACGIH TLV 

25, 35 (STEL) 
0.3, 1 (STEL) 
— 
— 

4.7 (ceiling) as CN 
10, 15 (STEL) 

IMITS (TWA in ppm) 
OSHA PEL 

50 
0.3 
— 
— 

10 
20 (ceiling), 50 (10 minute 
peak, once per 8-hr shift) 

See Section 3 for related health effects. 

The addition of acid to spent potlining releases hydrogen cyanide and hydrogen sulfide gases in concentrations 
which can be potentially lethal. 

The concentration of ammonia is generally much greater than that of phosphine. However, the degree of irritation 
perceived from the ammonia is not necessarily a reliable means of determining if potentially harmful 
concentrations of phosphine are present. 

9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical Form: Solid (variable sized lumps) 
Boiling Temperature: Not applicable 
Freeze-Melt Temperature: Not determined 
Vapor Pressure: Not applicable 
Evaporation Rate: Not applicable 
Specific Gravity: 2.6-2.9 
Density: 86 Ib/ft̂  (loose packed; 7/16" size lumps) or 1.38 g/cm^ 
Water Solubility: 10% of the material is water soluble fluoride 
:)H: 11-12 (20% solution) 
Color: Gray to Black 
Odor: Slight ammonia odor 

10, STABILITY AND REACTIVITY 
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CAUTION: Explosive gases may accumulate to hazardous levels if stored in a poorly ventilated, confined space. 
Spent potlining can react with water or moisture in air to release flammable gases (e.g., methane, hydrogen, 

ammonia and phosphine). These flammable gases are released slowly for significant lengths of time and 
present a fire hazard in a poorly ventilated, confined space. 

Ammonia and phosphine are also toxic and may accumulate to hazardous levels if material is stored in a poorly 
ventilated, confined space. 

Leaching with water will extract cyanides and fluorides. 
Contact with acids can result in the formation and release of appreciable amounts of hydrogen cyanide (HCN) and 

hydrogen sulfide (H2S) gases. 

11. TOXICOLOGICAL INFORMATION 

LD50 or LC50 found for oral, dermal or inhalation routes of administration: No information found. 

12, ECOLOGICAL INFORMATION 

ECOTOXICOLOGICAL/CHEMICAL FATE INFORMATION: No information found. 

13. DISPOSAL CONSIDERATION 

Dispose in a federal or state approved hazardous waste treatment facility or hazardous waste landfill segregated 
from acid wastes and preferably with alkaline wastes. 

RCRA Hazardous Waste No. Federally regulated as K088. State regulation varies; refer to individual state RCRA 
regulation. 

14. TRANSPORT INFORMATION 

U.S.A. DOT: Note(s) 
PSN#1 Waste Aluminum processing by-products, 4.3, UN 3170, PG III, RQ, (1)(4)(6) 

(K088), Dangerous when wet, DOT-E 11602. 
PSN #2 Aluminum processing by-products, 4.3, UN 3170, PG III, RQ, (K088) (2)(4)(6) 

Dangerous when wet, DOT-E 11602. 
PSN #3 Aluminum processing by-products, 4.3, UN 3170, PG III, RQ, (cyanides), (3)(5)(6) 

Dangerous when wet, DOT-E 11602. 

Note (1) Applies to SPL when shipped on a hazardous manifest [e.g. Carbon Cathode Lining, 1^' cut; and mixed 1*' 
and 2"^ cut (insulation Lining)]. STCC 48-163-16 applies and is required for rail. Land Banned (LDR) = 
Yes, effective 97-07-08. 

Note (2) Applies to SPL when shipped non-manifested (e.g. treatability study, samples). Includes 1^' cut, or 1^' and 
2 cut mixed. STCC 49-163-21 applies and is required for rail. Land Banned (LDR) = No. 

Note (3) Applies to SPL, 2"^ cut (insulation Lining) only, when shipped as a waste with or without a manifest, or 
non-waste (e.g. treatability studies or samples). STCC 49-163-21 applies and is required for rail. Land 
Banned (LDR) = n/a. Not a hazardous waste, therefore the word waste should not appear in the proper 
shipping name (PSN). 

Note (4) Delete "RQ" and "(K088)" references for packages 10 lb. or less. 
Note (5) Delete "RQ" and "(cyanides)" reference in packages 5,000 lb. or less. 
Note (6) In the U.S., Wet dug, which may only meet a class 8 definition, can ship as a UN 3170. 

General: Shipment forbidden wet or hot. In the U.S., bulk material may be loaded in non-specification 55 gallon 
drums when loaded into dedicated, sift-proof trailers or rail cars per Exemption DOT-E 11602. 

Canadian TDG Hazard Class & PIN: 4.3, UN 3170 

15. REGULATORY INFORMATION 

Federal Regulations 
TSCA Status: Components of this product are listed on the TSCA inventory. 
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CERCLA HAZARDOUS SUBSTANCES: Cyanide (soluble salts and complexes). 
SARA TITLE III: 

Section 311/312 Physical and Health Hazard Categories: Immediate (acute), delayed (chronic). 
Section 313 Toxic Chemicals: Cyanide (soluble compounds). 

International Regulations 
CANADIAN DOMESTIC SUBSTANCES LIST: All components of this product are listed on the Canadian DSL. 
EUROPEAN COMMUNITY: All components of this product are listed on ECOIN, the European Core Inventory. 
AUSTRALIA: All components of this product are listed on the AlCS inventory. 

16. OTHER INFORMATION 

MSDS STATUS: 
PREPARED BY: 

Changes in Sections 3 and 16. 
Hazardous Materials Control Committee 

MSDS System Number: 115802 

• Guide to Occupational Exposure Vaiues-1996. Compiled by the American Conference of Governmental 
Industrial Hygienists (ACGIH). 

• Documentation of the Threshold Limit Values and Biological Exposure Indices. Sixth Edition, 1991, Compiled 
by the American Conference of Governmental Industrial Hygienists, Inc. (ACGIH). 

• NIOSH Pocket Guide to Chemical Hazards. U.S. Department of Health and Human Services, June 1994. 
• Dangerous Properties of Industrial Materials. Sax, N. Irving, Van Nostrand Reinhold Co., Inc., 1984. 
• Patty's Industrial Hygiene and Toxicology: Volume II: Toxicology, 4th ed., 1994, Patty, F. A.; edited by Clayton, 

G. D. and Clayton, F. E.: New York: John Wiley & Sons, Inc. 

INFORMATION HEREIN IS GIVEN IN GOOD FAITH AS AUTHORITATIVE AND VALID; 
HOWEVER. NO WARRANTY, EXPRESS OR IMPLIED. CAN BE MADE. 

LEGEND: 
ACGIH 
AlCS 
CAS 
CERCLA 
CFR 
DOT 
DSL 
ECOIN 
EPA 
lARC 
LCso 
LCLO 
LDso 
LDLO 
NFPA 
NIOSH 
NTP 
OSHA 
PEL 
PIN 
RCRA 
SARA 
STEL 
TCLP 
TDG 
TLV 
TSCA 
TWA 

American Conference of Governmental Industrial Hygienists 
Australian Inventory of Chemical Substances 
Chemical Abstract Services 
Comprehensive Environmental Response, Compensation, and Liability Act 
Code of Federal Regulations 
Department of Transportation 
Domestic Substances List (Canada) 
European Core Inventory 
Environmental Protection Agency 
Intemational Agency for Research on Cancer 
Lethal concentration (50 percent kill) 
Lowest published lethal concentration 
Lethal dose (50 percent kill) 
Lowest published lethal dose 
National Fire Protection Association 
National Institute for Occupational Safety and Health 
National Toxicology Program 
Occupational Safety and Health Administration 
Permissible Exposure Limit 
Product Identification Number 
Resource Conservation and Recovery Act 
Superfund Amendments and Reauthorization Act 
Short Term Exposure Limit 
Toxic Chemicals Leachate Program 
Transportation of Dangerous Goods 
Threshold Limit Value 
Toxic Substances Control Act 
Time Weighted Average 

atm 
cm 
g.gm 
in 
kg 
lb 
m 
mg 

atmosphere 
centimeter 
gram 
inch 
kilogram 
pound 
meter 
milligram 

ml, ML milliliter 
mm 
n.o.s. 
ppb 
ppm 
psia 
^. u 
ng 

millimeter 
not otherwise pecified 
parts per billion 
parts per million 
pounds per square inch absolute 
micron 
microgram 

• ' ' ^ 




