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INTRODUCTION

In late 1978, 01in Corporation found that the well water supply at its
Niagara Falls plant was contaminated with Tow levels of organic compounds.
Upon confirmation, through additional sampling and analysis, the situation
was reported to the Niagara County Health Department and the New York State
Department of Environmental Conservation (DEC). Because the mass of
organics might be significant, Olin was requested to further investigate
the situation and prepare an engineering report setting forth a proposed
course of action to "eliminate such discharges to the greatest extent
practicable".

The National Pollutant Discharge Elimination System (NPDES) permit (Permit
Number NY 0001635) for the Niagara Falls plant had an expiration date of
March 31, 1980 and application was made for a renewed permit under the
State Pollutant Discharge Elimination System (SPDES). Preparation and
submission of a preliminary engineering report on the contaminated water
supply was made a condition of the draft SPDES permit.

The preliminary engineering report, submitted on October 10, 1980 included
all available analytical data, reviewed potential abatement methods and
provided initial, rough cost estimates for abatement. The conclusion of
the report was that two wells should be pumped continuously. Such
continued pumping would lead to stabilized performance with a steadily
reduced organics output and would, over a period of time, cleanse the
contaminated aquifer. The approach was approved by the DEC with a
recommendation for continued investigation of abatement methods.

The concentrations of Tow level organics did reduce substantially; however,
the receiving water quality considerations as developed by governmental
agencies required reductions in a shorter period of time than was being
accomplished in the pumping process.

The recently dissued SPDES permit includes an abatement schedule for
reduction of organic discharges to a maximum of 10 1b/day. The first step
in that draft abatement schedule calls for submission of a preliminary
engineering report by April 15, 1983. Submission of this report fulfills
that permit condition.



IT.

THE INDUSTRY

A.

General Statement

Historically, the OTlin-Niagara Falls plant has been a basic producer
of chlorine and caustic soda. Almost all chlorine (Cli,) is made by
electrolysis, principally from sodium chloride (ﬁaC]) brine,
accounting for 95% of the production. The co-product is caustic soda.
As early as Q789 C1, produced from MnO2 and HC1 was bubbled into
potash to produce poéﬁssium hypochlorite, KC10, and used to bleach
textiles. The commercial production of Cl by electrolysis,
discovered by Cruickshank 1in 1800 and descrié%d in principle by
Faraday in 1834, had to await the development of adequate electric
power generation.

The first mercury cell to operate commercially started up July 4,
1895, in Saltville, Virginia. This was the Castner Rocking Cell,
named for its inventor, Hamilton Y. Castner, who was born in Brooklyn
but developed his cell in England in order to produce caustic soda for
the manufacture of aluminum. Before the cell could be commercialized,
the aluminum process for which it was designed became obsolete.
Thomas Mathieson founded the Mathieson Alkali Works (a predecessor of
the 0lin Corporation) and built at Saltville a 1 ton/day chlorine
caustic plant based on the Castner cell. It was soon discovered that
more power than anticipated was required for operation, and the cells
were moved to Niagara Falls to take advantage of the abundant, cheap
power from a new hydroelectric plant. The new installation was
designed for a production of approximately 30 tons/day. The cells
were called "rocking cells" because a slow back-and-forth tilting
motion was imparted to the cells to move the mercury from the
electrolyzer to the decomposer and back again.

At about the time that Castner was developing his version of the
rocking cell, Carl Kellner of Vienna made several important inventions
in the field of mercury <cells, among them the device of
short-circuiting the soda cell. This principle is utilized in the
amalgam decomposers of modern mercury cell installations.

Shortly thereafter Kellner designed a mercury cell featuring a long,
slightly inclined trough down which mercury and salt brine flowed by
gravity. The denuded mercury from the decomposer was returned to the
inlet of the cell by a pump. This design, progressively improved, is
the configuration of most modern mercury cells.

Process Description

1. General Description and History of Plant

The Niagara plant began operation in November, 1897 under the
name of Castner Electrolytic Company. Rated capacity for the one
cell room containing 580 cells was 17.5 tons per day of chliorine
and 19.5 tons of dry caustic soda. The gaseous chlorine was
converted to bleaching powder in lead-Tined chambers. In 1901,
two additional cell rooms were built and in 1915 a half cell room
was added making a total of 2030 Castner rocking cells. Liquid
chlorine was produced for the first time in 1909.
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Over a period of 60 years, there were few changes in the cell
operations except that the electrolytic 1load was gradually
increased to 1750 amperes and the rated daily production to 125.0
tons of chlorine and 139.0 tons of caustic soda.

Research on stationary mercury cells was carried out at Niagara
by 0lin and the first commercial installation was the E-4 cell,
rated at 10,000 amps, at the Aluminum Company of Canada in
Arvida, Quebec in 1948. The E-11 cell room at Niagara was put in
operation in 1961 with 58 cells rated at 95,000 amperes and 186
tons of chlorine per day. The Castner cells were removed. A
fifth rectifier was added in 1965 and production is now rated at
252 tons of chlorine per day and 277 tons of caustic soda per day
with a load of 135,000 amperes. The power supply was changed
from 25 cycle to 60 cycle at this time.

HTHe Dry Chlorinator (calcium hypochlorite) production was
started on a small scale in 1927 and by 1945 had attained a rate
of 6.0 tons per day. Production was increased in 1961 to 36 tons
per day and now is rated at 60 tons per day. Hydrated HTH® has
been produced since May, 1976.

Sodium chlorite production was started on a commercial scale in
1941 at a rate of 2000 1bs per day. The original process used
calcium chlorate and muriatic acid for generation of chlorine
dioxide and caustic and carbon black for reduction to chlorite.
Sodium chlorate and sulfur dioxide were used for chlorine dioxide
generation in 1951 and sodium peroxide reduction was started in
1957 with hydrogen peroxide and caustic substituted in 1972.
Production capacity is now 16,000 1bs per day. This is the only
sodium chlorite plant in the United States.

Sodium methylate production also started in 1941 using metallic .,
sodium and methyl alcohol. Production was 1000 1bs per day using

one vacuum dryer. As additional dryers were added, production
increased to 10,000 Tbs per day. The first amalgam reactor was
installed in 1965 and metallic sodium was discontinued in 1966.
The reactor was relocated to the cell room in 1968 and the second
reactor was installed in 1973. Total reactor capacity is now
20,000 1bs/day and dryer capacity 13,000 1bs/day.

Niagara production items that were produced but have been
discontinued dinclude, tin tetrachloride in 1906, sulfur
monochloride in 1908, bleaching powder 1897-1945, benzene
hexachloride (BHC) and trichlorobenzene 1950-1956,
“trichlorophenol 1954-1956, and GX (diglycollic dihydrizide) and
Omset 1957-1959. The explosion of the BHC plant on August 6,
1956 marked the end of organic chemical production. In 1922, the
first synthetic ammonia plant in North America was started with a
capacity of one ton per day. This was enlarged to a capacity of
20 tons per day in 1926 and shutdown in 1962.



The production facilities are currently located on 22.161 acres
on Buffalo Avenue in Niagara Falls, a portion of which is the
original Castner Electrolytic Company site. The facilities
consist of two (2) sites separated by a portion of the E. I.
DuPont de Nemours Company. Plant 1 consists of the HTH® Dry
Chlorinator production facility, administration offices and
warehousing. Plant 2 consists of the chlorine/caustic soda,
sodium methylate and sodium chlorite production facilities plus
the powerhouse, maintenance facilities and additional
warehousing.

Production Processes

Caustic Soda (Sodium Hydroxide) and Chlorine

Worldwide, slightly more than 50% of electrolytic Cl1, production is
by the mercury-cell process. In the United States, mercury cells
account for about 30% of the production.

Most modern mercury cells are similar in appearance and construction.
Modern cells may operate above 300,000 A and at a current density at
the cathode of over 10,000 A/m2. Among the cells in operation in the
United States are those by de Nora, 0lin, Uhde, Solvay, and Krebs.

Production of C12 by the mercury-cell process involves two cycles:
the brine cycle "and the mercury cycle. Brine is normally sodium
chloride brine. The brine is partially depleted of its sodium
chloride in the electrolyzer and must be fortified using a source of
dry salt. The brine must be purified to ensure that harmful
impurities from the salt do not build up and cause operating problems.
The extent of the need for purification depends upon the impurities in
the salt and the operating conditions which have been established.

The mercury cycle 1is part of the operation of the cell itself.
Mercury flows by gravity in a thin layer along the bottom of the steel
trough of the electrolyzer. Brine flows concurrently on top of the
mercury. The amalgam, containing up to 0.3% sodium, is removed at the
end of the cell. It then goes to the decomposer (or denuder) where it
is reacted with water. Caustic soda is normally produced at a
concentration of 50%. The denuded mercury is then collected in a sump
where it is pumped back to begin its cycle over again.

Chlorine gas, saturated with water vapor and containing traces of
organic impurities and hydrogen, collects in the cell chamber above
the anodes. The chlorine gas goes from there to the drying and
liquefaction part of the plant.

Where specific description or numbers are used in this article, they
are based on the 01in E-510 cells as typical of most modern mercury
cells.



The electrolyzer is a long rectangular steel chamber with rubber-1lined
sides, top, and end boxes. It is about 4 ft wide x 40 ft long. It is
supported on adjustable, insulated structural pedestals along the
length. The bottom has a pitch of about 10 mm/m. The cell itself is
8-10 inches deep. The cell cover can be lifted from the cell by a
crane to permit renewal of the anodes and cleaning of the cells. When
in place, a gas tight seal is made all around the edges with soft
rubber gaskets and clamping devices.

The 0lin cell uses metallic anodes. Flexible rubber seals and a
flexible section in the anode bus permit a group of five anodes to be
raised and Towered in a single operation. A recent development scans
the voltage drop continuously over all the cells in a cell room and
uses a computer program to adjust the anode/cathode gap for optimum
performance.

The first step in processing gaseous chlorine is to cool it. This is
done by direct contact in a packed tower or in a water-cooled titanium
heat exchanger. A demister is then used to eliminate as much brine
mist as possible. From the demister, the chlorine goes to the dryers.
These are usually two-to-four packed towers over which sulfuric acid
is pumped to contact the chlorine counter currently. Spent sulfuric
acid is discharged at about 70% concentration. Chlorine gas is dried
so that it contains 50 parts per million moisture or less.

The overhead gas is then compressed to the pressure at which it is
liquefied. Dry air is usually added during liquefaction to replace
the chiorine as it liquefies so as to maintain the gaseous mixture
below 4% hydrogen. Non-condensable gases, principally air, hydrogen,
and carbon dioxide, are purged from the condenser system. The vent or
sniff gas may be variously treated in order to remove the chlorine.
In the Niagara Falls plant, it is converted to sodium hypochlorite.
Condensed chlorine is then transferred to storage tanks from which it
may be loaded into transportation containers.
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Fig. C-18. Simplified representation of materials flaw in production of chlorine by mercury-cell process. (1) Salt dissolving, (2)
brine treatment, (3) settling, (4) filtration, (5) brine storage, (6) heating, (7) electrolyzer, (8) decomposer, (9) dechlori-
nation, (10) pH adjustment, (11) cooling, (12) mercury pump, (13) demisting, (14) drying, (15) scrubbing, (16)
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Liquid chlorine is usually transferred by compressed air. Compressed
ajr is dried in chlorine-producing plants to a dew point of -60°F or
less. This 1is to prevent pickup of moisture in the transfer
operation. Since pressures of 150 psig are not uncommon for transfer
purposes, it 1is clear that tanks must be vented to permit the
admission of fresh chlorine. These are vented normally to the plant
sniff gas system. In some cases where high transfer rates are
required, submerged pumps designed for this service can be used. This
is commonly the case when transferring from storage tanks to barges.

Calcium Hypochlorites

Bleaching powder (prepared by passing chlorine gas over slaked 1ime)
was the first way that chlorine was made generally available
commercially (the technique was patented 1in 1799). The product
usually contained about 30% available chlorine. Although it was
unstable and difficult to use, it was of enormous importance in
bleaching of textiles and later for sanitizing.

Bleaching powder has Tlargely been supplanted in the United States by
an improved calcium hypochlorite product containing about 65%
available chlorine. Several commercial routes are available for its
production. In the HTHe Dry Chlorinator process, a caustic solution
is chlorinated to form sodium hypochlorite which is then filtered.
The solution is mixed with 1ime and enters a second chlorinator where
a triple salt is formed. The solution is filtered to remove sodium
chloride crystals and stored. The triple salt is filtered from the
solution and mixed with chlorinated 1ime. The paste formed (high test
hypochlorite) is filtered, pre-dried, pre-formed, granulated, dried,
crushed, screened and packaged.

The largest use of the product is for swimming pool sanitation, but
substantial quantities are used for water purification and algae
control. Because of its relative stability, it is an ideal product as
an emergency standby for chlorine. It is particularly useful for
sanitation at times of floods or other disasters.

Sodium Methylate

In the sodium methylate manufacturing operation, a sodium/mercury
amalgam from the chior-alkali cells is fed to a reactor along with
methyl alcohol to form sodium methylate (NaOCH,). The denuded
- mercury is returned to the decomposers of the e1é%tro1yzing cells.
The sodium methylate/methyl alcohol solution is passed through filters
and pumped to storage. From storage, part of the solution enters
dryers where powdered sodium methylate is produced. The methyl
alcohol evaporated in the dryer is condensed and recycled for reuse in
the reactor. The remaining solution is sold as such.



Sodium Chlorite

In the sodium chlorite manufacturing operation, a sodium
chlorate/sodium chloride solution, sulfuric acid, and a sulfur
dioxide/air mixture are added to a generator vessel. The chlorine
dioxide produced, along with some chlorine and sulfur dioxide gas
leaving the generator, enters a reducer (absorber) along with hydrogen
peroxide and caustic soda, where an aqueous sodium chlorite solution
is formed. This solution is filtered to produce liquid product and
also dried to produce solid sodium chlorite product.

Plant Operations

a. Finished Products - Rated Capacity

Liquid Chlorine - 284 tons/day
Caustic Soda - 277 tons/day

HTHe - 57.5 tons/day

Sodium Chlorite - 5.95 tons/day
Sodium Methylate - 5.25 tons/day

b. Principal Raw Materials

Sodium Chloride (Rock Salt)
Sulfuric Acid

Water

Electricity

Lime
Water

Methanol

Sodium Chlorate
Hydrogen Peroxide
Sulfur Dioxide
Water

c. Shifts, Operating Hours, Number of Employees

Shifts - 3
Operating Hours - 24 hrs/day, 7 days/week
Employees - 393 (total hourly and exempt)

d. Expansion - There are no current plans for expansion of
operations at the Niagara Falls plant. Production of HTHe was
temporarily shutdown due to business conditions on October 30,
1982, The shutdown is for an indefinite period with no estimate
of a future startup date. This report is prepared with the
understanding that the HTHe facility will operate in the future.



Plant Description

a.

Company

01in Corporation

01in Chemicals Group

120 Long Ridge Road
Stamford, Connecticut 06904

Plant Location

01in Corporation

0lin Chemicals Group

Niagara Falls Plant

2400 Buffalo Avenue

Niagara Falls, New York 14302 .

Mailing Address

01in Corporation

01in Chemicals Group

Niagara Falls Plant

P. 0. Box 748

Niagara Falls, New York 14303

Name of Responsible Individuals

M. L. Norsworthy Plant Manager
P. 0. Box 748
Niagara Falls, New York 14303

A. F. Kapteina Environmental & Quality Assurance Mgr.
P. 0. Box 748
Niagara Falls, New York 14303

D. L. Cummings Senior Specialist, Environmental Affairs
P. 0. Box 248
Charleston, Tennessee 37310

Map of Environment - Following Page.

U.S.G.S. Topographical Map. Niagara Falls, Ontario - New York,

SE/4, Niagara Falls 15' Quadrangle, 1965.

Sewer Map and Process Connections - See enclosed 0lin Drawing

Numbers:

Number D-0000-840-10-2
Number D-1592-830-5-1
Number D-1592-830-5-2
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C.

Water Supply and Receiving Water

1.

Water Supply

The Niagara Falls plant operates with three (3) sources of water
supply. Since the primary use of water is for cooling and the
heat Toad and temperature of the Niagara River water vary with
the seasons, there 1is a seasonal variation 1in consumption
figures:

Source Flow (mgd)
Winter Summer
Niagara River 2.02-2.95 2.88-4.90
: 2.48 avg. - 3.89 avg.
Well Water 2.88-3.74 3.74-5.18 3\9/'/
3.31 avg. 4.46 avg.
City Water 0.43 0.43

(City of Niagara Falls)

Water Quality Requirements

Among the several uses of raw water at the Niagara Falls plant
(e.g., boiler feed water, product, cooling, etc.), cooling is by
far the major usage of river and well water.

As noted previously, the plant can use in excess of 8 million
gallons of water per day in the summer months. Ninety percent of
this is for cooling purposes, mainly in "once-through" systems.
In once-through systems, the dnitial temperature is of
considerable importance. Generally, the 1lower the initial
temperature of such a water, the more desirable it is as cooling
water. Of similar importance is the consistency of temperature
and the O0lin process wells produce a supply at 53-55°F, summer
and winter. The real value of the wells Ties in the combination
of Tow temperature and high volume.

Wells 1in an area about a half mile wide adjacent to the
Niagara River above the falls have substantially higher
yields than wells elsewhere in the area. The higher yields
in this area are caused by two conditions: (1) the Lockport
Dolomite is thickest in the area, and (2) more importantly,
conditions are favorable for the infiltration of water from
the Niagara River. The greatest thickness of the Lockport
provides the maximum number of water-bearing zones to supply
water to the wells. The Niagara River provides an unlimited
source of recharge to the water-bearing zones.

-10-



Evidence that a substantial part of the water pumped is
supplied by induced infiltration from the Niagara River is
indicated by the high yields, which exceed 2000 gpm at some
wells, and the chemical character of the water. The
chemical composition of the water in well 304-901-6 (0lin)
(which has been pumped at 2100 gpm) is more similar to
Niagara River water than "typical" groundwater in the
Lockport.?

The Niagara River water is returned via "clear water" sewers to
the river after use. Important considerations with this supply
are screening of debris, prevention of growth of aquatic
organisms, fouling of conduits and heat exchangers. The major
problem is lack of consistency in temperature. River water can
actually be too cold in the winter months. Treatments for
prevention of slime and scale must be inexpensive on a
once-through system and substances cannot be added which would
prove deleterious to its further uses or be in contravention of
water quality or discharge standards.

In short, cooling waters should have appropriate initial
temperatures and should not deposit scale, be corrosive, or
encourage the growth of slimes. Among the constituents of
natural water that may prove detrimental to its use for cooling
purposes are hardness, suspended solids, dissolved gases, acids,
and o0il and slime-forming organisms. One of the most definitive
lists of quality requirements for cooling waters gives the
following recommended 1imiting concentrations:

Turbidity 50 mg/1
Hardness 50 mg/1
Iron 0.5 mg/1
Manganese 0.5 mg/1
Iron and manganese 0.5 mg/1

The 0lin process wells provide a source of supply which is
s1ightly harder than desired but in all other respects, is an
ideal cooling water supply. No raw water treatment has been
required for control (chemical addition or filtration) and the
temperature is a uniform 53-55°F.

2

Johnston, Groundwater in the Niagara Falls Area, New York, NYS Conservation

Department, Bulletin GS-53, (1964) p. 30.
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Description of Production Wells

The Mathieson Chemical Company originally had one well at the
Plant 1 site. The well was 18 inches in diameter, 125 feet deep,
and was originally drilled in 1937. In a search for additional
water in 1947, two additional wells were drilled approximately 50
feet west of the original No. 1 well. Also at this time, an 8
inch diameter test well was drilled between the two new wells
(Number 2 and 3). Wells 2 and 3 (the wells in use at present)
are 24 inches in diameter and 125 feet deep. In approximately
this time period (1947), 0lin discontinued use of the No. 1 well
and later sold the property where the well was located to E. I.
DuPont de Nemours Company. Plant records indicate that DuPont
also had several wells on their property ranging in diameter from
6 to 24 dinches in diameter and all approximately 125 feet deep.
Field investigations carried out in 1948 concluded that "all the
accessible DuPont and Mathieson operating and observation wells
are cross connected either directly or indirectly" in the
aquifer. Reports at the time also noted the consistent recording
of crevices and broken limestone at the 45-50 foot level. This
was a major water bearing layer.

Repair and remedial work was performed on 01in wells 2 and 3 in
lTate 1978. This included plugging the 8 inch test well with
concrete to a depth of 38 feet and relining the two production
wells with new steel casings. The casings were 16 inches in
diameter and were grouted in place from the 38 foot level to the
surface. Any contamination reaching the wells must be entering
from below the 38 foot level.

Receiving Water

A11 process waters are discharged to the City of Niagara Falls
Municipal Wastewater Treatment Facility (POTW). Process
contaminated wastewaters are pretreated in one or more on-site
pretreatment processes, as needed, prior to discharge to the
POTW. The POTW is a physical/chemical treatment facility which
is intended tc utilize activated carbon filters for the removal
of organic compounds prior to ultimate discharge to the Niagara
River. Difficulties have been experienced with the carbon beds
and they are currently out of service. However, they are
scheduled for rehabilitation and reactivation in 1984,

The cooling water, or "clear water" sewers (SPDES discharges 002,
004 and 005) discharge directly to the City-owned diversion sewer
on Buffalo Avenue. The Diversion Sewer receives other industrial
treated and untreated wastewaters prior to discharge to the
Niagara River. The Niagara River (NYS 0-158) is classified by
the New York State Department of Environmental Conservation as
Class A Special (International Boundary Waters).

-12-



Classifications and Standards of Quality and Purity (Parts 700,
701 and 702 of Title 6, Chapter X of the Codes, Rules and
Regulations of the State of New York) provide the current State
water quality standards. Applicable portions are enclosed as
Appendix I.

The NYSDEC has proposed additional water quality standards which *°
provide for specific concentration limitations on a variety of
organic compounds. (Proposed revisions to Parts 701 and 702,
December, 1978). These proposed standards were remanded by the !
Commissioner of Environmental Conservation and have not been
reproposed or promulgated to date.

The USEPA has promulgated water quality criterial! for most of the
127 priority pollutants. These criteria were not promulgated as
fixed limitations or standards. Rather, they were provided by
the USEPA as guidelines to the states and other standard settling
authorities. The criteria promulgated in November 1980 replaced
the criteria for the same pollutants previously published in the
"Red Book".?

The United States of America entered into an agreement with the
government of Canada in 1972 on Great Lakes Water Quality
(GLWQA). The agreement was reaffirmed and expanded in 1978
(Appendix I) and is currently in effect. No clear definition has
been made within the USA regarding enforcement power for the 1978
agreement and no specific regulations have been promulgated which
specifically address the agreement. The agreement was signed by
Ms. Barbara Blum, Deputy Administrator of the USEPA. The USEPA
has promuigated various regulations regarding water quality
primarily under the Clean Water Act (CWA). It must be presumed
that the EPA, in addressing its responsibility for assuring
"clean water", believes that its promulgated regqulations satisfy
the obligations of the GLWQA.

The NYSDEC has no regulations which specifically address the
GLWQA. Again, the NYECL and NYCRR sections on water quality must
address the issues of the GLWQA. NYS 1is prohibited from
attempting to enforce the GLWQA without have NYS promulgated
statutes and reguiations.

The GLWQA 1is 1in existence, however, it 1is not currently
enforceable per se. It is only through existing NYS and US
statutes and regulations that its objectives can be obtained.

Since the Niagara River is a drinking water supply, USEPA primary
drinking water standards and NYS Health Department drinking water
standards would apply and are enclosed in Appendix I.

1

2

45 FR 231, November 28, 1980.

Quality Criteria for Water
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II1.

DEVELOPMENT OF DESIGN CRITERIA

A.

Industrial Waste Survey

In 1978, 01in Chemical Group, on the recommendation and direction of
the Environmental Affairs Department, carried out a program of
characterization of all Chemicals Group plant discharges. Each
discharge was analyzed for the U. S. Environmental Protection Agency
1ist of 129 priority pollutants. Preliminary results for the Niagara
Falls plant surprisingly showed the presence of a series of organic
compounds. The contaminants were totally unexpected as the identified
chemicals were not and, for the most part, had not been used or
produced at the plant.

An immediate check of Niagara River water supply showed some
contamination by several of the compounds in question but not at
levels sufficient to account for the discharge Tlevels detected.
Process well water was subsequently sampled and was found to be the
source. The total of the organics concentrations was 3.132 ppm.
Further analyses were performed to confirm the initial results (see
Appendix Il for analytical data).

The first three sampling results showed a general downward trend
(11/1/78, 3/5/79, and 5/27/79). The next sampling (6/27/79) showed a
substantial increase in organics concentration, to 41.173 ppm. A
sampling program was instituted which resulted in approximately
monthly samples during the period of June, 1979 through March, 1980.
Weekly samples were collected and analyzed from March, 1980 to the
present.

Evaluation of Survey Results

The significant compounds identified in the analytical program were
not used or produced by 0lin. Several chlorinated benzene compounds
were produced by O0lin at the Plant 2 site in the period from
1950-1956, but the compounds identified in the well water were
generally chlorinated methanes, ethanes, and ethenes.

Comparison of the organic compounds found in the production wells (125
ft. deep) versus the compounds found near Gill Creek (monitoring wells
7.2 to 18 ft. deep) reveals that the character of the two conditions
are completely different. It can further be shown (2) that the
primary source of water for the deep production wells is infiltration
from the Niagara River.!

Two apparently separate natural hydrologic system exist at the Niagara
Falls plant. The soil-water system is the water in the lower part of
the soil/fi1l (5 to 10 feet thick) and uppermost, fractured part of
the bedrock (1 to 5 feet thick); this water probably moves slowly
eastward to Gill Creek and south toward the Niagara River.

1

Johnston, R. H., Groundwater in the Niagara Falls Area, New York, p. 30.
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The ground water system is the water in the Tlimestone-dolomite bedrock
(Lockport Formation) underlying the fill. The base of the formation
is about 140 feet below the surface. Water in the bedrock moves
mostly through solution-widened horizontal openings (bedding-joints or
bedding planes), although some water moves through more or less
vertical fractures. If no water were being pumped in the Buffalo
Avenue industrial area, water would probably move slowly from the
Niagara River above the falls to the outcrop of the formation in the
Niagara Gorge below the falls. Because of relatively large pumping
rates, especially at Olin, the movement of water is locally reversed.
The heavy pumping has already served to further induce infiltration
from the Niagara River into the bedrock near the plant; in fact, most
of the water being pumped from the 0lin wells comes fairly directly
from the River. Water levels in the bedrock away from pumping centers
is probably slightly below the river stage, and near the wells the
levels are drawn down, as low as 50 feet below the surface at Olin.

The two water systems are apparently separated by at least 15 to 20
feet of hard, impermeable bedrock except that vertical fractures, or
joints do occur at irregular spacing in the bedrock.

Infiltration from the river can occur where pumping has
Towered groundwater levels below river level to such an
extent that a hydraulic gradient is created between the
river and the wells. The amount of the infiltration depends
on the gradient and the nature of the hydraulic connection
between the river and Lockport. The hydraulic connection is
controlled by the character of the river bottom. Throughout
most of its length in the Niagara Falls area, the bottom of
the river is covered by a Tayer of unconsolidated deposits
including both till and clay and silt. This layer was found
to be from 10 to 20 feet thick in the vicinity of the
Niagara Falls water-system intake. In the section of the
river occupied by rapids, extending a half mile or more
above the falls, the bottom has been scoured clean by the
river. Where the Tayer of unconsolidated deposits is
present, its low permeability greatly retards infiltration.
Where tPe layer is thin or absent, infiltration can readily
occur.

Analysis of the potential sources of the identified pollutants in Olin well
water revealed that >98% were product, by-product, or raw material for
chlorinated solvents manufacture (see following pages). Manufacture of
chlorinated solvents has never been an Olin activity. Further, methanol / ;o
was identified in the well water and it also was produced by some |
chlorinated solvent manufacturers. e

Greater than 95% of the compounds identified were characterized as volatile
and the analysis program was modified after the first few samplings to
reflect this fact. Analyses after May, 1979 were generally for volatile
organics only, i.e., Volatile Organics Analysis or VOA as described in the
USEPA Priority Pollutant Analysis protocol.

I 1bid. p. 30
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The analytical data has shown a continual overall drop in concentration
since the monitoring program began. A plot of the 12-month rolling average
of total organics concentration versus time (p. 18) clearly exhibits the
downward trends in organics concentration. There have been several
temporary increases 1in concentration that are related to well pumping
variations, soil retention characteristics, and/or seasonal variations.
These temporary increases in concentration have also decreased in intensity
with continual pumping. Actual plots of organics concentration versus time
are also provided on page 19.

It has been previously shown (Engineering Report - Contaminated Well Water
Supply - October 2, 1980) that an average of >98% of the detected compounds
are found in the VOA analysis fraction. Further, it has been shown that
the top five compounds found in any given sample consists of nine
compounds. Considerations of  potential treatment  specifications
concentrated on these nine compounds.

AVERAGE ORGANIC CONCENTRATIONS
PROCESS WELL WATER - PAST 12 MONTHS
(3/82 - 2/83)

AVERAGE CONCENTRATION

COMPOUND (ppb)-Overall  (ppb)-2 Wells (ppb)-1 Well
North ~ South North  South
Carbon Tetrachloride 54 31 93 46 25 |
Chloroform 270 399 184 210 190
DichToroethenes <148 166 150 133 114
Methylene Chloride < 66 <16 g 1 0 0
1,1,2,2-Tetrachloroethane 118 123 136 97 72
Tetrachioroethene 938 1091 1084 787 748
Trichloroethene 1063 1249 1119 797 614
Vinyl Chloride 21 < 16 s 18 5 5 12
TOTAL OF TOP NINE 2678 <3091 <2785 2070 =£1775

It was also observed that in general the north well yielded higher
concentrations of organics than did the south well. This observation held
true with one well and two well operation.
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SUMMARY OF QRGANIC CONTAMINANTS
(Total Number of Analyses - 276)
(Total Number of Complete Characterizations - 7)
(Data Through February 1983)

MAXIMUM CHLORINATED

NUMBER OF NUMBER OF VALUE SOLVENT OLIN
COMPQUND TIMES OETECTED/276 TIMES DETECTED/7 (ppb) MANUFACTURE(6) USAGE
1,1,2,2-Tetrachloroethane * 260 -- 26887  Known Intermediate (1)
Tetrachloroethene ‘ 285 -- 16000  Known Product/By-Product (1)
Trichloroethene E 265 - 14000 Known Product
Dichloroethenes 269 - 2006  Known Product/By-Product
Chloroform ) 283 - 1400 ~Known Product
Carbon Tetrachloride 282 -- 1200 Known Co-Product (2)
Methylene Chloride ' 108 - 670 Known Product/By-Product
Methanol 1(5) -- 485  Known Product (3)
Vinyl Chloride : 227 -- 440 Believed By-Product
1,1,1-Trichloroethane 202 - 140 Believed By-Product
_1,1,2-Trichloroethane 106 -~ §3 Believed By-Product
Hexachloroethane -~ 7 29.6 Known to be Present
Trichlorofluoromethene a(7) - 27
Monochlorobenzene ) 48 - -- 24 (2)
Tetrachlorobutadiene - 2 22.2  Known Intermediate
Benzene 33 - 19 (2)
Ethylbenzene 2 1 18
Dioctylphthalate -- 2 18 (5)
Hexachloro-1,3,-butadiene - 6 16 Believed By-Product
Pentachlorobutadiene -- 2 13.4 Known to be Present
Dichloroethane 8 -- 10
Pentachloroethane -- 3 8.6
Diisooctylphthalate -- 3 5.9 (5)
Trichlorobenzene -- 6 5 (2)
Phenanthrene/Anthracene -- 3 4
Pyrene - 2
BHC (hexachlorocyclohexane) -- 5 1.21 (2)
Toluene 4 -- 1.8
Dioctyladipate -- 2 1.7 (5)
Dichlorobenzenes -- 2 1.2 (4)
Fluoranthene -- 5 1
Hexachlorobenzene -- 1 1 Believed By-Product (4)

Known to have been used; small, non-production quantity.

Used or produced in quantity at Plant 2 site.

Used in quantity, past and present, at Plant 2 site.

Potential by-product, Plant 2 site.

Presence of both phthalates and adipates at least partially due to contamination in analysis.
Non-01in processes.

Compound from 4/7/82 sample identified as dichlorodifluoromethane.

o~
~NOUYE WN
et e e e e o

NOTE: Compounds detected on one occasion only and not quantitated or quantitated at <l ppb have been omitted.

DLC/vrp
4/11/83
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SUMMARY OF ORGANIC CONTAMINANTS - PAST 12 MONTHS

(Total Number of Analyses - 93)
(Data March 1982-February 1983)

MAXIMUM CHLORINATED
NUMBER OF VALUE SOLVENT OLIN

COMPOUND TIMES DETECTED/93  (ppb) MANUFACTURE(4) USAGE
Trichloroethene 93 4000 Known Product
Tetrachloroethene 93 3900 Known Product/By-Product (1)
Chioroform 93 810 Known Product
1,1,2,2-Tetrachloroethane 93 560 Known Intermediate (1)
Dichloroethenes 93 < 460 Known Product/By-Product
Carbon Tetrachloride 92 440 Known Co-Product (2)
Methylene Chloride 9 330 Known Product/By-Product
Vinyl Chloride 65 210 Believed By-Product
Trichlorofluoromethene 1(5) 27
Monochlorobenzene 7 24
1,1,1-Trichloroethane 57 24 Believed By-Product
Ethylbenzene 1 18
Benzene 14 14 (2)
1,1,2-Trichloroethane 34 11 Believed By-Product

Non-01in processes.

e e e e

1
2
4
5

.

Known to have been used; small, non-production quantity.
Used or produced in quantity at Plant 2 site.

Compound from 4/7/82 sample identified as dichlorodifluoromethane.

NOTE: Compounds detected on one occasion only and not quantitated or quantitated at

<1 ppb have been omitted.

DLC/vrp
4/11/83
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C.

Waste Characterization

1. Standards
The USEPA has proposed but not yet promulgated BAT effluent guidelines
for the organic contaminants in question. BAT effluent guidelines
cannot be applied to the 01in cooling water effluent.! BAT guidelines
apply to the process discharges only. Consequently, the only
standards which apply are receiving water quality criteria and
drinking water standards (See Appendix 1). Except for two (2)
compounds, the receiving water standards are written in general terms.
The characterization of the discharge streams must be examined from
the point of view of their effect on the receiving water and its
usage.
2. Concentrations
The maximum and average concentrations of the major compounds as
determined over the past year have been utilized to calculate
equivalent concentrations in the diversion sewer and in the Niagara
River (assuming zero background).
BASIS - 4.46 mgd well water output (2 wells)
- 80 mgd Diversion Sewer Flow (including 60 mgd from POTW)
- 32,313.6 mgd Minimum River Flow (50,000 cfs)
- Average and Maximum Organic Concentrations
CONCENTRATION (ppb)
(March 1982-February 1983 Data)
IN IN IN
WELL DIVERSION NIAGARA
COMPOUND WATER SEWER RIVER
avg.  max. avg. max. avg.  max.
Carbon Tetrachloride 54 440 3 24 0.007 0.061
Chloroform 270 810 15 45 0.037 0.111
Dichloroethenes =148 460 8 26 0.020 0.064
Methylene Chloride < 66 330 4 18 0.009 0.045
1,1,2,2-Tetrachloroethene 118 560 7 31 0.017 0.077
Tetrachloroethene 938 3900 52 217 0.130 0.538
Trichloroethene 1063 4000 59 223 0.147 0.552
Vinyl Chloride < 21 210 1 12 0.003 0.029

45 FR 144 Thurs, July 24, 1980, p. 49465
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The most definitive applicable standard is the 0.10 mg/1 trihalomethane
drinking water supply Timit. The average of chloroform discharges would
contribute to the Niagara River 0.000037 mg/1 (0.037 ppb) or approximately
1/2800th of the 1imit. The maximum chloroform level would be equivalent to
0.1 ppb or approximately 1/1000th of the drinking water standard.
Chloroform 1levels in the river, when compared to the drinking water
standard, should present no threat to human health. It also should be
considered that the 50000 cfs Niagara River flow used in the calculation
only exists from the upstream power intakes to the power plant discharges
below the falls. There is substantially more dilution below the power
plant discharges. In addition, the calculation assumes 100% of the
discharge goes to the diversion sewer (i.e., no flow to the POTW) and there
are no losses of organics due to volatilization. This 1is certainly
conservative since both assumptions are not completely correct. Discharges
to the POTW are 8-10% and losses due to volatilization of organics could be
20% or greater,

The highest organic concentration noted in the past  year
(trichloroethylene) would be equivalent to 0.55 ppb in the Niagara River.
The USEPA water quality criteria Tisted 45,000 ppb as the appropriate level
for protection of aquatic life. Similarly, for those other compounds for
which the USEPA and the NYSDEC proposed water quality criteria.

MAX. CONCENTRATION USEPA WATER QUALITY NYS PROPOSED
LEVEL IN NIAGARA RIVER  CRITERIA FOR PROTECTION  WATER QUALITY
(as per Part 7003;NYCRR) OF AQUATIC LIFE STANDARDS
(ppb) . (ppb) (ppb)

. Carbon Tetrachloride 0.061 32,200 5.0

. Chloroform 0.111 28,900 10

. Dichloroethenes 0.064 11,600 ——

. Methylene Chloride 0.045 11,000* -——

. 1,1,2,2-Tetrachloroethane 0.077 9,320/2,400 ————

. Tetrachloroethene 0.538 5,280/840 ———

. Trichloroethene 0.552 45,000 10

. Vinyl Chloride 0.029 NA -—--

Halomethanes would include some other compounds but not carbon tetrachloride or
chloroform.

It can be concluded, therefore, that based on the EPA and NYSDEC Water
Quality Criteria, there is no threat to aquatic 1ife posed by the continued
discharge of the compounds in question. In fact, the average well water
concentration meets the USEPA water quality criteria for all but as pumped
from the well with no river dilution.
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As additional support for this conclusion, bioassays on the discharge
streams and the raw well water have shown that the streams are not acutely
toxic under 24-hour static bioassay conditions. O0lin carried out tests on
the streams in August 1981 (Appendix V) with fathead minnow (Pimephales
promelas) as the test species. A1l of the minnows were alive at the end of
the 24-hour test period. The NYSDEC carried out additional tests (Appendix
V) in October 1981 with both fathead minnows and Daphnia magna. As with
the 01in tests, there were no fatalities at the end of the 24-hour period.

Combination with Domestic Waste

One concept for treatment to remove organics is to discharge all well water
to the POTW. The Niagara Falls POTW is a physical/chemical facility which
is equipped with activated carbon adsorption for the removal of organic
compounds. The carbon beds are not expected to be operational until 1984,
The Olin plant has a contractual discharge 1imit of 770,000 gpd to the city
treatment facility. Current discharges average approximately 429,000 to
584,000 gpd Teaving approximately 260,000 gpd available. Well water usage
at full production ranges from 2.88-5.18 mgd.

An additional problem is that the POTW is already hydraulically overloaded.
The plant was designed to process 48 mgd and 1is presently handling
approximately 55 mgd. The excess hydraulic load is due to infiltration and
excessive volume discharges by some participants. It is expected that when
the POTW is fully operational and fully evaluated that an influent in
excess of 48 mgd may be allowed. The timetable for such an upgrading is
over two years away, however, leaving little possibility of raising the
contractual 1limit. The treatability of the well water in the POTW
activated carbon system has not been addressed.

Investigations of Treatment Methods

Several observations are pertinent prior to any evaluation of specific
treatment methods.

1. The well water contaminants are most concentrated at the source. The
well water is distributed to two (2) plant sites and five (5) separate
wastewater discharges. It is reasonable, therefore, to consider
treatment only at the well head. Treatment at the discharge(s) is not
practical. Costs for piping to segregate and return the well water to
a common point for carbon treatment, have been estimated at
$760,000-1,064,000 (1980 dollars).

2. The usage of the well water is as cooling water. Any potential
treatment method must maintain the water temperature as withdrawn from
the ground. Methods such as steam stripping would be useless in
processing cooling water,

Investigations of treatment methods and systems began with a Titerature
search and a review of the accepted treatment methodologies for removal of
organics from water. Six data bases were searched resulting in over 100
references. The Tliterature search and review yielded six (6) accepted
technologies for consideration. Specifically, these technologies were:
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Steam stripping;

0il-Water separation;

Filtration (diatomaeous earth or dual media);

Biochemical oxidation;

Air stripping; and

Activated carbon adsorption - Our investigative program concluded that

carbon adsorption was the only technically feasible approach to
treatment for this application. Detailed evaluations of activated
carbon adsorption was carried out in several stages.

a)

Theoretical Calculations - In 1980, the 01in Process Technology
Group calculated the potential carbon usage and cost to reduce
the organics to 15 ppb. A worst case assumption was made, i.e.,
41 ppm organics in the well water supply, and an unreasonable
carbon consumption figure of 530 tons/day resulted. An alternate
calculation, with an objective of 98% removal of organics to
approximately 100 ppb, resulted 1in a carbon replacement
requirement of 5.30 tons/day with an estimated replacement cost
of $3.75-4.50 million per year (1980 dollars). Calculations were
also carried out based on an assumed stabilized organic
concentration of 2.0 ppm. This resulted in a carbon requirement
of 26.5 tons/day to attain a 98% reduction in the organics
levels. Carbon costs for the 98% reduction were estimated at
$2,000,000/year (1980 dollars). While this cost is substantially
below the worst case estimates, it is still unreasonable
economically.

Bench Scale Isotherm - Again in 1980, Calgon Corporation
performed bench scale activated carbon isotherm studies on well
water with approximately 2.0 ppm organics. Their results, based
on total organic carbon (TOC) only, resulted in an estimated
0.4-1.6 tons of carbon consumption/day and a carbon replacement
cost of $450,000-600,000/(1980 dollars) year. This study reduced
the TOC to a non-detectable level. The approved TOC analysis
procedure is only recommended for levels greater than 1 mg/1.
The isotherm study started with a sample Tlevel of 2 mg/1 which
was reduced to a non-detectable level. The total TOC Tlevel,
however, is made up of eight specific compounds of interest which
may be in the concentration of the Tow ppb range to several ppm
(mg/1). The bench scale isotherm did not show the resultant
(treated) levels of each compound nor did it truly show the
resultant total organics Tevel. The disotherm did show a
technical potential for activated carbon adsorption treatment.
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F. Alternative Proposals

1.

Mechanical Refrigeration Systems - The process wells are an important

and valuable resource as a constant temperature cooling water supply,
and are essential to the operation of the Niagara Falls plant.
However, an obvious alternative is to replace the wells with a
mechanical refrigeration system and eliminate the discharge of
organics. OTin Engineering reviewed this concept and estimated that
appropriate mechanical equipment could be provided at a one-time
capital cost of $2.2 million with operating costs estimated at
$100,000/yr.

Selective Sealing - A potential method of reducing or eliminating the

contamination from the withdrawn water is to partially seal the well
shaft to exclude the contaminated groundwater. To be a viable
consideration, the contaminated groundwater must be in a discrete and
isolatable section and the remaining or unsealed portion of the draft
must still produce sufficient water to be usable. 0lin carried out
tests on the wells which consisted of isclating successive sections of
the well shaft and chemically characterizing the water pumped from
each section. Briefly, results showed very 1little contamination in
the south well with the north well pumping and relative by high
contamination in the north well with the south well pumping. It has
been calculated that a packer installed in the north well at the 50
foot level will reduce the organics concentration in the withdrawn
water by 25-50% and available potential flow would reduce 10-20%. A
temporary packer could be installed at the 50 foot level to test the
conclusion. Conditions could develop which would decrease the gain
from packer installiation. Continued pumping could result in a drawing
up the contaminated water to a higher level above the packer.

G. Conclusions - 1980

1.

Treatment (Activated Carbon Adsorption) - High capital cost, extremely
high operating cost and questionable effectiveness and need.

A comparison of the estimated treatabilities with the concentrations
actually found in the well water (for those compounds which coincide)
reveals that only eight compounds would be expected to be reduced from
their maximum concentration and five compounds would be reduced from
their average concentrations. Actual pilot tests on well water could
provide solid data, compound by compound.

Mechanical Refrigeration - High capital cost, high effectiveness, but

questionable need.

Mechanical refrigeration is a proven, standard technology and
discontinuing well usage would be 100% effective in preventing
discharge of organic contamination to surface water. Continued
pumping of the wells has the advantage in retarding or preventing the
natural groundwater aquifer movement towards the Lower Niagara Gorge,
it is minimizing the areal distribution of the contamination. In
time, the contamination should be reduced or cleared completely,
particularly if surficial sources are eliminated.

-26-
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Reduce Well Water Demand to One Well Only - High capital cost,
effective but questionable need.

A review of potential areas where the demand for well water could be
reduced was undertaken. It was determined that the plant presently
has the capability to operate at the full load with one well for 8-9
months of the year. Complete elimination of one well can only be
accomplished with an as yet undefined reduction of plant production
capacity during the summer months.

Maintain Well Water Usage at Two Wells Year-Round - Reasonable cost,
and effective.

It can be seen from the data that consistency in organic concentration
is maintained with either one or two wells. Slugs of organic
concentrations can develop when a second well is activated after a
period of shutdown.

It is believed that continuous two-well operation would contribute a
lower mass of organics if the operation is allowed to stabilize. The
effect of continuous pumping will be monitored over the next few
months to confirm this concept. Two-well operation would expedite
flushing of the aquifer.

Re-examination of the true conditions reveals that the existing
situation 1is not as serious as is indicated by a superficial
examination of the data. The organic concentrations are in the

ppb/ppm ranges.

Levels of the various contaminants found in well water will not exceed
any of the numerical standards listed when discharged into the Niagara
River. The ambient river Tlevels would not be sufficient to cause
taste, odor or color problems or be injurious to aquatic life. It can
also be seen in a review of the data that there is a trend toward
lower concentrations during two-pump operations. It would seem
reasonable that since the disposal operations which caused the problem
have ceased, that the contaminant concentrations would have to
continue to reduce over a period of time. Further, since remedial
operations on the waste disposal areas presumed to be affecting the
well water contaminant levels will be carried out, the reduction in
organics concentrations should be accentuated. In addition,
approximately 8-10% of the well water flow is discharged to the POTW
and by 1981, will be processed through an activated carbon system
which will further reduce the organic loading on the Niagara River,

Abatement Plans

In view of the 1980 conclusions above, Olin proposed to continue monitoring
the well water supply on a monthly basis (VOA analyses) and perform a
complete organic characterization on a semi-annual basis. These analyses
were summarized and reported quarteriy.

-27-



Continued pumping of the wells at the lower concentrations coupled with the
remedial surficial action will result in flushing of the aquifer and a
return in time to an uncontaminated state. If pumping is not continued,
natural groundwater flow will carry the organics to the Lower Niagara Gorge
where they would enter the river anyway. The DEC concurred with the
con%inuous plan as noted in a comment letter dated March 16, 1981 (Appendix
I11).

The concept of continuous pumping has proven the theory of continued
reductions in organics concentration. As shown in the figures below, the
12-month rolling average has dropped from 11.8 ppm in 1980 (based on very
few analyses) to 2.4 ppm in February 1983 (based on approximately 52
samplings).
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01in continues to believe that continued pumping and completion of
surficial remedial actions at contributing non-01in hazardous waste
disposal sites was and is the appropriate abatement plan. Several events
of the past three years affect that belief, however, the events are beyond
0lin's control and require that additional abatement efforts be carried
out.
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Iv.

DESIGN CRITERIA - JULY 1, 1984 OBJECTIVES

A.

Receiving Water

Several events in 1981 served to focus additional attention on the
Niagara River and the municipal and industrial discharges to the
River. The intense public interest resulted in the establishment of
policies and imposition of standards which were politically and
sociologically based and have little or no scientific or technical
basis and have no basis in law or regulation. The policies regarding
ambient river water quality standards, mixing zones, and discharge
allocations were first developed in the preparation of the SPDES
discharge permit for the City of Niagara Falls POTW. Those policies
and standards have been applied to other industrial dischargers even
though some have been legally challenged! and have not yet been
established as valid criteria for setting SPDES permit limitations.
Notable among these are:

1) Inappropriate Tlegal and factual bases wupon which effluent
limitations have been set.

2) Failure to account for sampling, analytical and operating
variability of laboratory analyses.

3) Using water quality criteria which are 1inappropriate for
developing permit limits.

4)  Relying on unpublished rules and regulations.
5) Reliance on data which was not available to the public.

The SPDES permit issued to 0lin Corporation and effective March 1,
1983 wutilized the above policies and standards in developing the
effluent limitation of 10 1b/day of total organics. A successful
legal challenge to the policies! may result in a re-evaluation and
reissuance of the 0lin permit, however, the current requirement is 10
1b/day total organics. While the organics concentration in well water
has been shown to be dropping, it appears, based on extrapolation of
historical data, that natural reductions by mid-1984 will not be
sufficient to meet the new permit requirement (i.e., at 4.46 mgd
two-well output; concentration 1limited to 269 ppb and at 3 magd
one-well output; concentration limited to 400 ppb). It is apparent,
therefore, that the original concepts of well water replacement
through mechanical refrigeration or activated carbon must be
reconsidered.

In early 1982, Calgon Corporation was engaged to carry out a
feasibility study activated carbon adsorption treatment of well water
to reduce the organics concentrations. The initial aspect of the
Calgon work was a "mini-column" or Accelerated Column Test (ACT). The
results of this study have been previously reported to the DEC2.
Conclusions of the ACT test were as follows:

1

2

Petition for Public Hearing, November 3, 1982.

Letter to G. Pallante, NYSDEC; April 26, 1982; and letter to W. Loveridge,
NYSDEC, March 6, 1982.
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A discharge 1imit of 0.010 ppm for each Volatile Organic Compound
(including methylene chloride) is not practical physically or economically.
[1.45 truckloads of carbon per day; $7,145,000/yr. in carbon costs].
Carbon treatment is not a viable option with such effluent limitations.

A discharge 1limit of 0.050 ppm for each compound 1is also totally
infeasible. When methylene chloride breaks through the concentration
rapidly rises to >0.060 ppm. Carbon regeneration rate and costs are
approximately the same as for a 0.010 ppm limit.

An average discharge 1imit of 0.300 ppm total halogenated organics (THO)
approaches more reasonable physical and economical consideration. [One
truckload/5.7 days; $862,000/yr]. Chloroform can be 1.5 to 2.0 times the
0.300 ppm test level at times and chloroform breakthrough can be closer to
0.500 ppm THO than 0.300 ppm THO.

A discharge 1imit of 0.500 ppm makes carbon adsorption somewhat more
reasonable option for consideration. [One truckload carbon/8.3 days;
$591,000/yr carbon cost]. A discharge concentration of 0.500 ppm would be
equivalent to 20.8 1b/day with two-well operation. Effluent concentrations
are difficult to predict at this point particularly with the proposed
start/stop method of operation. We would expect that with a 0.500 ppm THO
limit, methylene chloride (0.042 ppm average when present) and chloroform
(0.400 ppm average) would be discharged at their influent concentrations.
Effluent could also contain small amounts of dichloroethylene, vinyl
chloride, 1,1,1-Trichloroethane and carbon tetrachloride. A1l other
compounds detected in well water should be retained on the bed at nearly
100% efficiency.

The ACT test was sufficiently encouraging to consider a field pilot study.
Calgon Corporation provided the equipment and guidance for the study while
01in carried out the test. Test data was evaluated by Calgon and
summarized in their report dated March 29, 1983 (Appendix IV). The pilot
column study verified that a 10-minute contact time was sufficient to
contain the mass of priority pollutant organics below a total discharge
1imit of 10 pounds per day at a well water flow rate of 5 mgd. With 6
adsorbers operating in parallel and a 7 day staggered start-up of each
adsorber, 52 truckloads (1,040,000 pounds of activated carbon) would be
required to treat 5 mgd per year. A proportionally lower carbon usage rate
is required at lower flow rates.

Meeting the 10 1bs. organics/day effluent limitation via activated carbon
will be extremely expensive. Operating cost for the 5 mgd/6 adsorber/52
truckload situation was projected at $688,000 per year for carbon
regeneration and service charges. Capital costs for a facility to house
the equipment had been previously estimated in the range of
$570,000-870,000.
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Abatement Plans - 1983

Several aspects of the contaminated well water supply problem are
unresolved to date. These are:

a)

b)

Effect of the actual packer (selective sealing) and net reduction /.

in organics levels attainable. Test results are very promising.

Status of the temporary shutdown of the HTHe manufacturing
facility and the degree of water treatment capability to be
provided at this time.

The effect of the recently discovered groundwater contamination
on adjoining property.

The degree of <continued overall vreductions 1in organics
concentration through the next 15 months.

I

the above points in mind: AN

0lin will pursue installation of a temporary packer in the south
well. It iS5 presently estimated that this will reduce the
organics contamination from the well water supply by 25-50%. As
such, we expect the level of contamination to be approximately
1.2 ppm (based on a 12-month rolling average). At 1.2 ppm, 5 mgd

would produce approximately 50 1bs. of organics/day Reduction

in well water consumption to 3.0 mgd would result in an organ1cs,;
load of 30 1bs/day. 7

0lin will continue to pump two wells with continued weekly
monitoring of VOA concentrations. Monitoring will show any
continued overall reductions in well water concentrations, the
effect of the packer and the permanence of those effects (i.e.,
water from the deeper aquifer may be drawn up to the higher
levels and/or the south well may pick up contamination and show a
rise in organics level).

0T1in will implement a well water replacement project, i.e., )’

cooling  for the Frick Ammonia Compressors used in the
liquification of chlorine. Currently, these compressors utilize
recycled river water in winter and well water during the summer.
A closed-loop cooling water system (cooling tower) will be
installed to replace the river/well water system and will
eliminate the consumption of approximately 0.7 mgd of well water.

0lin will cont1nue to investigate an activated carbon adsorption
system T which will maintain net total organ1c discharge levels at

<10 1bs/day. Currently, installation of six adsorbers to treat . '

up to 5 mgd is envisioned. However, 0lin is considering the four
points noted above and may design a carbon adsorption system for
a lower flow and/or lower organics concentration. Operation of
the carbon adsorption system will be varied from 100% treatment
to a fractional treatment/bypass system to maintain the £10
1bs/day discharge Timitation as the concentration in the well
water decreases.
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We have the ability to utilize carbon adsorption equipment
presently existing at another 0lin facility. Design and
construction would involve site preparation (maximum 3,750 ft2)
and piping. We do not expect the design problems which could
exist with a new facility or the delivery problems which might be
expected with newly manufactured equipment. Consequently, we do
not require the amount of time for these phases of the project as
might typically be expected. We will also continue to
investigate mechanical refrigeration for well water replacement
and other options. We believe the projects necessary to meet the
<10 1b/day limitation can be completed by the required July 1,
1984 date.
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PART 700
CHAPTER X OF TITLE 6

CODES, RULES AND REGULATIONS
OF THE STATE OF NEW YORK

Section 700.1 Collection of Samples.

In making any tests of analytical determinations to determine compliance

or non-compliance of sewage, industrial wastes or other waste discharges

with established standards, samples shall be collected in such manner and
at such locations as are approved by the commissioner. In approving such
locations the commissioner shall be guided by the fact that :

(a) there must be prompt mixing of the discharge with the receiving
waters;

(b) that the mixing will not interfere with biological communities to
a degree which is damaging to the eco-system;

(c¢) that the mixing will not diminish other beneficial uses
disproportionately.




PART 701

CHAPTER X OF TITLE 6
CODES, RULES AND REGULATIONS OF THE STATE OF NEW YORK
CLASSIFICATIONS AND STANDARDS OF QUALITY AND PURITY

701.2 Conditions applying to all classifications and standards. (a) In any case
where the waters into which sewage, industrial wastes or other wastes effluents
discharge are assigned a different classification than the waters into which such
receiving waters flow, the standards applicable to the waters which receive such
sewage or wastes effluents shall be supplemented by the following: ''The quality
of any waters receiving sewage, industrial wastes or other wastes discharges shall
be such that no impairment to the best usage of waters in any other class shall
occur by reason of such sewage, industrial wastes or other wastes discharges."

701.4 Classes and standards for fresh surface waters. The following items and
specifications shall be the standards applicable to all New York fresh waters
which are assigned the classification of AA, A, B, C, or D, in addition to the
specific standards which are found in this section under the heading of each such
classification.

QUALITY STANDARDS FOR FRESH SURFACE WATERS

ITEMS SPECITICATIONS

1. Turbidity No increase except from natural souces that
will cause a substantial visible contrast
to natural conditions. In cases of naturally
turbid waters, the contrast will be due to
increased turbidity.

2. Color None from man-made sources that will be
detrimental to anticipated best usage of
waters.

3. Suspended, colloidal or None from sewage, industrial wastes of

settleable solids. other wastes which will cause deposition or

be deleterious for any best usage determined
for the specific waters which are assigned to
each class.

4. 0il and floating substances. No residue attributable to sewage, industrial
wastes or other wastes nor visible oil film
nor globules of grease.

5. Taste and odor-producing None in amounts that will be injurious to
substances, toxic wastes and fishlife or which in any manner shall ad-
deleterious substances. versely affect the flavor, color or odor

thereof, or impair the waters for any best
usage as determined for the specific waters
which are assigned to each class.

6. Thermal discharges. (See Part 704 of this title).



FART 702
SPECIAL CLASSIFICATICNS AND STANDARDS

Section 702.1 Class A - Special (International Boundary Waters).

(GREAT LAKES WATER QUALITY AGREEMENT OF 1972)

Best Usage of Waters. Source of water supply for drinking, culinary or food
processing purposes, primary contact recreation and any other usages.

Conditions Related to Best Usage. The waters, if subjected to approved treatment,
equal to coagulation, sedimentation, filtration and disinfectionr with additional
treatment, if necessary, to reduce naturally present impurities, meet or will
meet New York State Department of Health drinking water standards and are or will
be considered safe and satisfactory for drinking water purposes.

QUALITY STANDARDS FOR CLASS A-SPECIAL WATERS
(INTERNATIONAL BOUNDARY WATERS)

ITEMS SPECIFICATIONS

1. Coliform The geometric mean of not less than five
samples taken over not more than a thirty-day
period should not exceed 1,000 per 100 ml
total coliform nor 200 per 100 ml fecal
coliform.

2. Dissolved Oxygen In the rivers and upper waters of the lakes
not less than 6.0 mg/l at any time. In
hypolimnetic waters, it should be not less
than necessary for the support of fishlife,
particularly cold water species.

3. Total Dissolved Solids Should not exceed 200 milligrams per liter.
4. pH Should not be outside the range of 6.7 to 8.5.
5. Iron Should not exceed 0.3 milligrams per liter
as Fe,
6. Phosphorus Concentrations should be iimited to the extent

necessary to prevent nuisance growths of algae,
weeds and slimes that are or may become
injurious to any beneficial water use.

7. Radiocactivity Should be kept at the lowest practicable
levels and in any event should be controlled
to the extent necessary to prevent harmful
effects on health.

8. Taste and odor-producing None in amounts that will interfere with use
substances, toxic wastes and for primary contact recreation or that will
deleterious substances be injurious to the growth and propagation of

fish, or which in any manner shall adversely
affect the flavor, color or odor thereof or
impair the waters for any other best usage
as determined for the specific waters which
are assigned to this class.



9. Suspended, colloidal or None from sewage, industrial wastes or
settleable solids other wastes which will cause deposition or
be deleterious for any best usage determined
for the specific waters which are assigned
to this class.

10. 0il and floating substances No residue attributable to sewage, industrial
wastes or other wastes nor visible oil film
nor globules of grease.

11, Thermal Discharges (See Part 704 of this title).

To meet water quality objectives referred to in the ''Great Lakes Water Quality
Agreement of 1972," the standards listed above shall be subject to revision from
time to time after further hearings on due notice.

NOTE: With reference to certain toxic substances affecting fishlife, the
establishment of any single numerical standard for waters of New
York State would be too restrictive. There are many waters, which
because of poor buffering capacity and composition will require special
study to determine safe concentrations of toxic substances. However,
most of the non-trout waters near industrial areas in this State
will have an alkalinity of 80 milligrams per liter or above. Without
considering increased or decreased toxicity from possible combinations,
the following may be considered as safe stream concentrations for certain
substances to comply with the above standard for this type of water.
Waters of lower alkalinity must be specifically considered since the
toxic effect of most pollutants will be greatly increased.

Ammonia or Ammonium Compounds Not greater than 2.0 milligrams per
liter expressed as NH, at pH of 8.0
or above.



TITLE 40, PART 141
CODE OF FEDERAL REGULATIONS

141.2 Maximum contaminant levels for organic chemicals.

(141.12 revised by 44 FR 68641, November 29, 1979).

The following are the maximum contaminant levels for organic chemicals. The
maximum contaminant levels for organic chemicals in paragraphs (a) and (b) of
this section apply to all community water systems. Compliance with the maximum
contaminant levels in paragraphs (a) and (b) is calculated pursuant to § 141.24.
The maximum contaminant level for total trihalomethanes in paragraph (c) of this
section applies only to community water systems which serve a population of
10,000 or more individuals and which add a disinfectant (oxidant) to the water
in any part of the drinking water treatment process. Compliance with the maxi-
mum contaminant level for total trihalomethanes is calculated pursuant to

g 141.30.

LEVEL mg/l

(a) Chlorinated hydrocarbons:

Endrin - (1,2,3,4,10,10-hexachloro- 0.0002

6,7-epoxy-1,4,4a,5,6,7,8,8a-octa~

hydro-1,4,endo, endo-5,8 - dimethane

naphthalene).

Lindane - (1,2,3,4,5,6-hexachloro- 0.004

cyclohexane, gamma isomer).

Methoxychlor - (1,1,1-Trichloro- 0.1

2,2-bis(p-methoxyphenyl) ethane).

Toxaphene - (ClOHlOCls-Technlcal 0.005

chlorinated camphene, 67-79 percent

chlorine.
(b) Chlorophenoxys:

2,4-D, (2,4-Dichlorophenoxyacetic acid).

2,4,5-TP Silvex (2,4,5-Trichloro~- 0.01
phenoxypropionic acid).

(c) Total trihalomethanes (the sum of the concentrations of
bromodichloromethane, dibromochloromethane, tribromomethane
(bromoform) and trichloromethane (chloroform))

0.10 mg/1.



CHAPTER I, PART 5
NEW YORK STATE SANITARY CODE

Part 5 - 1.52 Organic Chemicals.

Maximum contaminant levels; sampling and analytical requirements;
notification (a) the following maximum contaminant levels.

MAXIMUM CONTAMINANT LEVEL
ORGANIC CHEMICAL (milligrams per liter)

(1) Chlorinated hydrocarbons:
Endrin (1,2,3,4,10,hexachloro~

6,7-epoxy-1,4,4a,5,6,7,8,8a-octa-
hydro-1l,4-3ndo, endo-5,8-dimethano

naphthalene . . . . . . . . . . . . . . . 0.0002
Lindane (1,2,3,4,5,6-hexachloro-

cyclohexane, gamma isomer) . . . . . . . 0.004
Methoxychlor (1,1,1-Trichloro-

2,2-bis p-methoxyphenyl ethane) . . . . 0.1

_— .
Toxaphene (ClOHlOC‘S Technical

chlorinated camphene, 67-68 percent
chlorine . . . . . « . « « « + « +« +« . . 0.005

(2) Chlorophenoxys:
2,4~D (2,4-Dichloropheoxyacetic acid) . . 0.1

2,4,5-TP Silvex (2,4,5-Trichloro-
phenoxypropionic acid). . . . . . . . . . 0.001



Federal Register / Vol. 45, No. 231 / Friday, November 28, 1980 / Notices

Carbon Tetrachloride -
Freshwater Aquatic Life

. The available date for carbon
tetrachloride indicate that acute toxicity
1o freshwaler aquatic life occurs at
concentrations as low as 35,200 g/l and

.would occur at lower concentrations
among species that are more sensitive - )
than those tested. No data are available
concerning the chronic toxicity of * -
carbon tetrachloride to sensitive -
freshwater aquatic life. -

Saltwater Aquatic Life ’

The available data forcarbon
tetrachloride indicate that acute toxicity
to saltwater aquatic life occurs at
concentrations as low as 50,000 ug/l and
would occur at lower concentrations
among species thal are more sensitive
that those tested. No data are available
concerning the chronic toxicity of -
carbon tetrachloride to sensitive

_saltwater aquatic life.
Chlorinated Ethanes .
Freshwater Aquatic Life )
.“The available freshwater data for
chlorinated ethanes indicate that
toxicity increases greatly with
increasing chlorination, and that acute
toxicity occurs al concentrations as low
as 118,000 pg/1 for 1,2-dichloroethane.
18,000 pg/1 for two trichloroethanes,
9,320 pg/l for two tetrachloroethanes,
'7.240 pg/l for pentachloroethane, and
980 pg/l for hexachlorqethane. Chronic
‘toxicity occurs at concentrations as low’
as 20,000 pg/l for 1,2-dichloroethane,
9,400 j-g/! for 1,1,2-trichloroethane, 2,400
- ug/l for 1,1,2,2.-tetrachloroethane, 1,100
pg/1 for pentachloroethane, and 540 pg/!
for hexachloroethane. Acuteand ..
chronic toxicity would occur at lower
concentrations among species that are
_more sensitive than those tested.

Saltivater Aquatic Life-

The available saltwater data for
chlorinated ethanes indicate that
toxicity increases greatly with
increasing chlorination and that acute

toxicity to fish and invertebrate speciez _

occurs at concentrations as low as
113,000 pg/! for 1.2-dichloroethane,
31,200 pg/l for 1,1,1-trichloroethane,
9,020 pg/l for 1,1,2,2-tetrachloroethane,
390 ug/l for pentachloroethane, and 940
pg/l for hexachloroethane. Chronic-
toxicity occurs at concentrations as low
as 281 pg/l for pentachloroethane. Acute
and chronic toxicity would occur at
lower concentrations among species
that are more sensitive than those
tested.

Chloroform
Fresh walé}Aqualic Life

The available data for choloroform
indicate that acute toxicity to freshwater
aquatic life ‘occurs at concentrations as
low as 28,900 pg/l. and would occur at
lower concentrations among species
that are more sensitive than the three
tested species. Twenty-seven-day LC50
values indicate that chronic toxicity
occurs at concentrations as low as 1,240
pg/l. and could occur at lower
concentrations among species or other
life stages that are more sensitive than
the earliest life cycle stage of the
rainbow frout.

Saltwaler Aguatic Life

The data base for saltwater species is
limited to one test and no stalement can
be made concerning acute or chronic
toxicity.

Dichloroethylenes .
Fré_sh water Aquatic Life

The available data for
dichloroethylenes indicate that acute
toxicity lo freshwater aguatic life occurs
at concentrations as low as 11,600 pg/l
and would occur at lower oo
concentrations among species that are
more sensitive than those tested. No
definitive data are available concerning .
_the chronic toxicity of dichlorethylenes
to sensitive freshivater aquatic life. .

_Saliwater Agquatic Life

: The availatle data for

. dichlorethylenes indicate that acute

- toxicity to saltwater aquatic life occurs
at concentrations as low as 224.000 pg/l
and would occur at lower -
concentrations among species that are
more sensitive than those tested. No
data are available concerning the
chroric toxicity dichloroethylenes to
sensitive saltwater aquatic life. '

. Halomethanes
Froshwater Aguatic Life

- The available data‘for halomethanes
indicate that acute toxicity to freshwate
aquatic life occiirs at concentirations as
low as 11,000 pg/l and would-eccur at
lower concentrations among species
that are more sensitive than those
tested. No data are available concerning
the chronic toxicity of halomethanes to
sensitive freshwater aquatic life.

Saltwater A qu.qlic Zlfe

The available data for halomethanes
indicate that acute and chronjc toxicity
to saltwater aquatic life occur at
concentrations'as low as 12,000 and
6,400 pg/l, respectively,.and would
occur at lower concentrations among
species that are more sensitive than
these tested. A decrease in‘algal cell
numbers occurs at concentrations as
fow as 11.300 pg/L.

Tetrachloroethylene
reshwater Aquatic Life
" The available data for )
- tetrachloroethylene indicate that acute
.2nd chronic toxicity to freshwaler
-aquatic life occur at concentrations as
low as 5,280 and 840 pg/l, Tespectively,
-and would occur at lower.
.concentrations among species thar are
[more sensitive than those trsted.”
"Saltwater Aguatic Life ™
,_""I'he available data for
tetrachloroethylene indicate inat acufe
and chronic toxicity to saltwater aguatic
life occur at concentrations low as
-10,200 and 450 pg/l, respectively, and
. would occur at lower concentration<
. among species that are more sensitivs
- than those tested.: -
Vinyl Chloride -
Freshwater Aquatic Life .=~ ~
‘No freshwater organisms have been
tested with vinyl chloride and no.
statement can be made roncerning acut:
or chronic toxicity. ’
Saltwater Aquatic Life

No saltwater organisms have been
tested with vinyl chloride and no
sldtement can be made concerning acate
or chronic toxicity. -

Human Health

For the maximum protection of human
health from the potential carcinogenic

.effects due to exposure of vinyl chloride
~through ingestion of contsminated water

2nd contaminated aguatic organisms,
the ambient waler concentration should
be zero based on the non-threshold
assumption for this chemical. However,
zero level may not be attainzble at the
present time. Therzfore, the levels which
may resuit in incremental increzse of
cancer risk over the lifetime are
estin:at‘ed al 1075 107% and 10~ % The
corresponding criteria are 20 pg/l, 2.0
ng/l and .2 pg/l, respectively. If the -
above estimates are made for
censumption of aquatic organisms only,
excluding consumption of water, the
levels are 5,246 pg/l, 325 ug/l, end 52.5

g/l. respectively. Other concentrations
representing different rizk levels may be
calculated by use of the Guidelines. The
risk estimate range is presented for
information purposes and does not
represent an Agency judgment cn an
“acceptable” risk level.



EXCERPTS FROM
THE
GREAT LAKES WATER QUALITY AGREEMENT
OF 1978

ARTICLE II
PURPQSE

Consistent with the provisions of this Agreement, it is the policy of the
Parties that:

(a)

The discharge of toxic substances in toxic amounts be prohibited and
the discharge of any or all persistent toxic substances be virtually
eliminated;

ARTICLE VI
PROGRAMS AND OTHER MEASURES

(b) Pollution from Industrial Sources. Programs for the abatement,
control and prevention of pollution from industrial sources entering
the Great Lakes System. These programs shall be completed and in
operation as soon as practicable and in any case no later than
December 31, 1983, and shall include:

(i) Establishment of waste treatment or control requirements
expressed as effluent 1limitations (concentrations and/or
loading Timits for specific pollutants where possible) for
all industrial plants, including power generating
facilities, to provide levels of treatment or reduction or
elimination of inputs of substances and effects consistent
with the achievement of the General and Specific Objectives
and other control requirements, taking into account the
effects of waste from other sources;

(ii) Requirements for the substantial elimination of discharges
into the Great Lakes System of persistent toxic substances;



I.  CHEMICAL

ANNEX 1
SPECIFIC OBJECTIVES

A. Persistent Toxic Substances

1. Organic

(a)

Pesticides

Lindane

The concentration of lindane in water should not exceed 0.01
microgram per litre for the protection of aquatic 1ife. The
concentration

Unspecified Organic Compounds

For other organic contaminants, for which Specific
Objectives have not been. defined, but which <can be
demonstrated to be persistent and are likely to be toxic,
the concentrations of such compounds in water or aquatic
organisms should be substantially absent, i.e., less than
detection Tevels as determined by the best scientific
methodology available.

B. Non-Persistent Toxic Substances

1. Organic Substances

(b)

Other Substances

Unspecified Ncn-Persistent Toxic Substances and Complex

Effluents

Unspecified non-persistent toxic substances and complex
effluents of municipal, industrial or other origin should
not be present in concentrations which exceed 0.05 of the
median lethal concentration in a 96-hour test for any
sensitive local species to protect aquatic life.

Substances entering the water as the result of human
activity that cause tainting of edible aquatic organisms
should not be present in concentrations which will Tower the
acceptability of these organisms as determined by
organoleptic tests.



When
mind:

1.

APPENDIX II
ANALYTICAL DATA

reviewing the following analytical data, the follow points must be kept in

The first three (3) samples (11/1/78; 3/5/79; 5/27/79) were characterized
completely. That is, each MS response was identified within the Timits of
the instrumentation.

The majority of the analyses are VOA or Volatile Organics Analysis, only.
Consequently, some of the high boiling compounds such as flourene would not
be detected.

Analyses from 1/9/80, 1/17/80, 2/12/80, and 3/12/80 were analyzed by two
(2) laboratories. Data from the second laboratory is shown in parentheses.
If two numbers do not appear for a given compound, that compound was not
detected by one laboratory.

Samples from 4/15-17/80, 3/12/80 and 6/12/80 were performed by a third
laboratory and included the USEPA Tist of 129 priority pollutants only.
Samples from 4/15-17/80 and 3/12/80 were 72-hour composite samples.
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- 11/1/78  3/2079 5727779 /27779 B/:3/19 9/10/79 10/21/79 179785 (5) 1/17/%0 ()

WELL WELL will.L wLLL wrLL L . WYLL WilLS WELL

(Trurp)  (17ump) (Ljunp) 2purpae)  (2ramps) 1pump) (2punps/2sacp o) (e pafleanpieg). (Gpump)

VOA VOA VOA A VOA
CoM:siND N s N S S 5 N

—- — - —

; e 3 - - - - - - . . L7(1.2) - - -
*230 (Hexanklcrocyclohexane) 0.8 - 0.6(1.21) O .

- :boer Tetrachloride kX ] 19 12.8 225 98 22 15 54 41 45 €5(4.3) .‘,(1’3_) 20(17)
* loroferm 426 191 174 362 276 103 165 102 365 140 158 261 97(300)
* _hytylphttalate * x 0.6 - - - - - - 0.2 0.2 - . - . -
d L:I:\Jrze:hcnen 103 196 161 - 351.2 120 148 112 404 203 189 194.45(110) 145(113)
* “ethyvlphthalate x x - - - - - - 0.04 : - - -
octyladipace 1.7 x - - - - - - - - - - -
* __octylphthalate 1.2 - - - - - - - - ol - - -
*TTuoranthene x x 0.1 - - - - - 1 ie -
*Hexachlore-1,3-putadicne 8.1 - x - - - - - 14(-) (11) - - -
xachlorobutene x - - - - - - - - - - - -
* zachlorcechane 29.6 13.8 10.8 - - - - - 8(x) 9(12) - - L
*ethvlene Chloride 111 19 10 46 64 0.3 12 ND 238 82 670 63 14(7.4)
+11230chlorcbenzene x - - 1.5 1.4 - 2 2 0.9 0.1 0.2 - 0.
rachlorcbutadiene 13.4 - x - - - - - - - -
cntachloerobutene x - - - - - - - - - - - -
?’Cn:.lch!or:e[hane 8.6 - - x - - - - - ; : : :
*xPrenathrene/Anthracene x - - - - - - - 4 2 - - -
®-enyinzphthalene x - - - - - - - -

,'re;e x x 0.1 - - - - - 2 0.3 - - -
.A::rachlorobu:adxene 22.2 - x - - - - - - - - - -
*1,1,2,2-Tetrachlozoethane x 37 - 26887 10376 5820 6373 1134 - - - - - _
*Tetrachloroetliene 1147 692 410 7333 2535 6010 1287 1442 991 540 375(280)  7E3(700) B77{100h)

sluene x - 1.8 0,9 0.3 - - - - - - - -

richlorobenzene 1.5 - 0.8 - - - - - 4 3 - - -
-

*1,1,1-Trichloroethane 7.5 a.5 1.2 17 11 - 4 ND 11 2 - 5.3 (4.2)
»1,2-Trichloroethare 53 x 1.2 inter 8 - - _ 3 1 N 1.‘ :
q;I:Z;Tnchlcroethene 1164 331 464 6290 1616 _ 3130 1403 2 1283 411 57C(230)  627(670) 732(810%

nzene - .3 0.6 11 5 4 3 ND 3 0.6 2.5 2.0 0.2(3)

Benzenedicarboxeylic Acid - x - - - - - - z e M - N

yclohexenol - x - - - - R _ - _ ;. N

ichlorccyelohexane - x - - - - - - - - , - :
*_iisocfylph:halace - 5.9 - - _ - - - 0.5 0.3 -\_ - o

Ethylphenol - x - - - - - - z ° - T -
Heptanoic Acid - x - - - - - - - - - - -

~xannic Acid - x - - - - - . _ _ - N
;41 phn0l - x - - - - N _ - - - N :
*Phenol - 0.01 0.001 - - - - - 0.04 0.03 - - -
*2,4,6-Trichlorophenol - 0.01 - - - - - - - - - - -

imethoxyrethane - - - - . - _ - - N N N
@8t hanol (3) ) 485 3) 3) (&) (&) 3) ) (3) (€)] 3) (3
Acetone - - - x - - - z z 2 " ; =
1,1,1,2-Tetrackloroethane - - - x - - _ _ - - - - N

thylbercene - - - - - - D 0.4 - - - - N

ichlorntenzenes - - - - - - - - 1.2 0.21 - - -
[ ]

Fluorene - - - - - - - - 0.4 0.08 - - -
Hexachlorobenzene - - - - - - - - 1 - - - -~

spiithalene - - - - - - - _ 0.1 - - - N

ichicrocthine - - - - - - - - - 1.1 - -
wmhlorocthane - - - - - - - _ . - : 0.15 N
Vinyl Chloride - - - - - - - - -~ - - - (30)
- —

' 3131.6 1606.12 1733.401 1173.% 15341.5  15209.3 6101.7 Avorage 1416.85 Average  2060.8  19%a.30
TOP 5 94,22 96.3% 97.7% 99.9% 98.7% 99,82 96.72 93.22
- ‘s

OLC/etb Toe TR

17380 , N

SR R ‘ — 77,7 .

-
- > ;
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SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES

(ppd)
3/27/80 4/3/80 4/9/80 4/16/80 4/15-17/80(})
WELL WELL WELL WELL WELL
(1pump) (1pump) (1pump) (1pump) (1punp)
VoA VoA VoA VOA
S S S S S
COMPOUND
*BHC (Hexachlorocyclohexane) - - - - -
*Carbon Tetrachloride 29 35 34 220 12
*Chloroform 47 65 49 - 214
*Dibucylphthalate - - - - -
*Dichloroethenes <14l <221 <190 152 122
*Diethylphthalate - - - - -

Dioctyladipate - - - - -
*Dioctylphthalate - - - - -
*Fluoranthene - - - - -
*Hexachloro-1,3-butadiene - - - - -
Hexachlorobutene - - - - -
*Hexachloroethane - - - - -
*Methylene Chloride - - - <3 -
*Monochlorobenzene - <1 - sl -
Pentachlorobutadiene - - - - -
Pentachlorobutene - - : - - -
Pentachloroethane - - - x -
*Phenathrene/Anthracene - - - - -

Phenylnaphthalene - . - - - -
*Pyrene - - - - -

Tetrachlorobutadiene - - - - -
*1,1,2,2-Tetrachloroethane - - - - -
*Tetrachloroethene 1200 1500 1600 1500 782
*Toluene - - - - -
*Trichlorobenzene - - - - -
*1,1,1-Trichloroethane 28 32

4

*1,1,2-Trichloroethane - - f g'g -
*1,1,2-Trichloroethene 890 1000 3 3
*Benzene - - 950 30 718

Benzenedicarboxcylic Acid - - - : -

Cyclohexenol - - -

Dichlorocyclohexane - - - - -
*Diisoctylphthalate - - - - -

Ethylphenol - - - - -

Heptanoic Acid - - - - -

Hexanoic Acid - - -

Methylphenol - - - - -
*Phenol . - - - - -
*2,4,6-Trichlorophenol - - - - -

Dimethoxymethane - - - - -
Mezhanol
Acetone (3) (3) 3) 3 3)

1,1,1,2-Tetrachloroethane - - _ - =

Ethylbenzene - - - -
Dichlorobenzenes - - : - -
Fluorene - -

Hexachlorobenzene - - - - -
Naphthalene - _ - = -
Dict.loroethane - - - - -
Chloroethane - _ - - -
Vinyl Chloride 280 440 440 13

2615 3294 3310 1930.8
1230, 1348
97.8% 97.9% 37.86% 39.3% 100.0%

{1)Mead Results; priority pollutants only



TABLE III
SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES

(ppb)
5/1/80 5/8/80 S/lZ-lA/BO'\I) 5/15/80 5/21/80 5/28/80
WELL WELL WELL WELL WELL WELL
(lpump) (lpump) (lpump) (lpump) (lpump) 2puaps)
VoA VoA PP VOA VOA VOA
COMPOUND S N N N N N S
#BHC (Hexachlorocyclohexane) - - - - - - -
*Carbon Tetrachloride 60 160 30 84 79 160 160
*Chloroform 220 290 358 180 200 460 270
*Dibutylphthalate - - - - - - -
#Dichloroethenes <150.5 201.2 . 351 130.7 140.6 222 <€270.5
*Diethylphthalate - - - - - - -
Dioctyladipate - - - - - - -
*Dioctylphthalate - - 18 - - - -
*Fluoranthene - - - - - - -
*Hexachloro-l,3-butadien - - - - - - -
Hexachlorobutene - - - - - - -
*Hexachloroethane - - - - - - -
*Mechvlene Chloride X X 16 <5 x - -
*Monochlorobenzene - - - - - - -
Pentachlorobutadiene - - - - - - -
Pentachlorobutene - - - - - - -
Pentachloroethane - - - - - - -
*Phenathrene/Anthracene - - - - - - -
Phenylnaphthalene - - - - - - -
*Pyrene - - - - - - -
Tetrachlorobutadiene - - - - - - -
*]1,1,2,2~-Tetrachloroethane - - - 3 - - x
*Tetrachloroethene 4900 7700 764 5900 6000 9500 3200
*Toluene - - - - - - -
*Trichlorobenzene - - - - - - - -
*1,1,1l=-Trichloroethane 4.4 13 - 4.2 7.1 46 16
*1,1,2=-Trichloroethane <l - - b3 1.8 7.1 5.6
*1,1,2-Trichloroethene 3100 4000 670 3200 3300 7000 3400
*Benzene - - - X - - -
Benzenedicarboxcylic Acid - - - - - - -
Cyclohexenol - - - - - - -
Dichlorocyclohexane - - - - - - -
*Diisoctylphthalate - - - - - - -
Ethylphenol - - - - - - -
Heptanoic Acid - - - - - - -
Hexanoic Acid - - - - - - -
Methylphenol - - - - - - -
*Phenol - - - - - - -
*2,4,6=Trichlorophenol - - - - - -
Dimethoxymethane - - - - - - -
Methanol (3) (3) 3 (3) 3 3 3
Acetone - - - - - - -
1,1,1,2-Tetrachloroethane - - - - - - -
Zthylbenzene - - - - - - -
Dichlorobenzenes - - - - - - -
Fluorene - - - - - - -
Hexachlorobenzene - - - - - - -
Naphthalene - - - - - - -
Dichlorocethane X - - % x x -
Chloroethane - - - - - - -
Vinyl Chloride - - - 12 12 <5 <5
1,2-Dichloropropane - x - -~ - - -
8435.9 12364.2 2207 9515.9 9740.5 17400 7327.1
99.9% 99.9% 98.5% 99.8% 99.8% 99.7%  99.6%

Ave. 12363.6
{1 YMead Results; Priority Pollutants Only

DLC/cjb
7,/23/30



(1

TABLE IV

SIMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES

(ppd)
6/5/80 6/11/80 6/12/80 (1) 6/19/80
' WELL WELL WELL
{2pumps) (2pumps) (2pumps) (2pumps)
VOA VoA VOA
N S N S N S N S
COMPOUND
*SHC (Hexachlorocyclohexane) - - - - - - - -
*Carbon Tetrachloride 150 53 125 420 s~ 90 200 1200
*Chloroform 420 67 380 160 593 294 710 490
*Dibutylphthalate - - - - - - - -
*Dichloroethenes 222.9 <36.5 222.1 69 2006 1154 362.6 163.9
*Diethylphcthalate - - - - - - - -
Dioctyvladipate - - - - - - - -
*Dioctylphthalate - - - - - - - -
*Fluoranthene - - - - - - -
*Hexachloro-1,3-butadiene - - - - - - - -
Hexachlorobutene - - - - - - - -
*Hexachloroethane - - - - - - - -
*Mechylene Chloride x X <S 6.4 163 94 95 52
*Monochlorobenzene - - - - - - x x
Pentachlorobutadiene - - - - - - - - -
Pentachlorobutene - - - - - - - -
Pentachloroethane - - - - - - - -
*Phenathrene/Anthracene - - - - - - - -
Phenylanaphthalene - - - - - - - -
*Pyrene - - - - - - - -
Tetrachlorobutadiene - - - - - - - -
*1,1,2,2-Tetrachloroethane 690 190 440 1100 - S11 260 3900
*Tetrachloroecthene 11000 1300 10000 6700 1931 87s 16000 15000
*Toluene - - - - - - - -
*Trichlorobenzene - - - - - - - -
*1,1,.-Trichloroecnane - 53 2.9 3s Ll 39 54 7 140
%), 1,2-Trichloroethane <3 X - - - - 11 x
*).1,2-Trichlorocethene 8400 1800 7000 6800 2446 1239 11000 14000
*8enzene - - - - 12 - - -
Benzenedicarboxcylic acid - - - - - - - -
Cyclohexenol - - - - - - - -
Dichlorecyclohexane - - - - - - - -
*Diisoctylphthalace - - - - - - - -
Zthylphenol - - - - - - - -
Heptanoic Acid - - - - - - - -
Hexanoic aAcid - - - - - - - -
Methylphenol - - - - - - - -
*Phenol - - - - - - - -
*2,4,6-Trichlorophenol - - -
Dimethoxymethane - - - - - - -
Methanol 3 3) (3) (3) (&) 3 (3) (3)
Acetone - - - - - - - -
1,1,1,2-Tetrachloroethane - - - - - - - -
Sthvlbenzene - - - - - - - -
Dichlorobenzenes - - - - - - - -
Fluorene - - - - - - - -
Hexachlorobenzene - - - - - - - -
Sapnthalene - - - - - - - -
Dichloroezhane - - - - - - - X
Chloroethane - - - - - - - -
Vinyl Chloride - 32 47 7 116 -1 x x
Irichlorofluoromethane - - - - 11 - -
20938, 3481.4 18211.8 15307.1 7344 4410 28695.6 34945.9
99.0% 98.0% 98.3% 99.2% 97.2% 92.47 98.7% $9.02

12210.15 average

Mead Results; Priority Pollutancs cnly.

BLC/cib
8/12/30

16759.45 average

2877 average

31820.75 average



COMPOUND

TABLE

\

P

SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES

(ppb)

6/26/80
WELL

(2 pumps)
VOA

7/2/80
WELL

(2 pumps)

VoA

7/10/80
WELL
(2 pumps)
VOA

-

- *BHC (Hexachlorocycloehxane)
*Carbon Tetrachloride
*Chloroform
*Dibutylphthalate
*Dichloroethenes

160
480

=

6

—
[
o
~N

73

w
| S
o

&~

5

-
.
W

270
16

15

[V ]

52 260
130

742

[
o
o

*Diethylphthalate
Dioctyladipate
*Dioctylphthalate
*Fluoranthene
*Hexachloro~1l,3-butadiene

Hexachlorobutene
*Hexachloroethane
*Methylene Chloride
*Monochlorobenzene

Pentachlorobutadiene

NERE

Pentachlorobutene

Pentachloroethane
*Phenathrene/Anthracene

Phenylanaphthalene
*Pyrene

Tetrachlorobutadiene
*1,1,2,2-Tetrachloroethane
*Tetrachloroethene
*Toluene
*Trichlorobenzene

3000

2700

N
31 |
(=]

0

1800

*1,1,1-Trichloroethane
*1,1,2-Trichloroethane
*]1,1,2-Trichloroethene
*Benzene
Benzenedicarboxcylic Acid

2

-

2900

2

~

2700

~
~
~

1

1600

Cyclohexenol
Dichlorocyclohexane
*Diishoctylphthalate
Ethylphenol
Heptanoic Acid

RN

Hexanoic Acid
Methylphenol

*Phenol
#*2,4,6-Trichlorophenol
Dimethoxymethane

NRRN

Methanol

Acetone
1,1,1,2-Tetrachloroethane
Ethylbenzene
Dichlorobenzenes

—~
w
~

—~

3

~

~

3) 3)

Fluorene
Hexachlorobenzene
Naphthalene
Dichloroethane
Chloroethane

Vinyl Chloride
Trichlorofluoromechane

DLC/cib
9/9/80

200

11189.
a7 .4% 57.

(]

4

8364.3

[l S

% 98.6%

w
P
o

S5€75.0

96.2%

N

9505.2 average

5120.2 average



TABLE VI
SUMMARY OF ORGANIC ANALYSES ON VARINOUS SAMPLES

- (ppb)
7/17/80 7/24/80 7/31/80 8/7/80
WELL WELL WELL WELL
- (2pumps) (2pumps) (2punps) (2puaps)
VOA VOA VOA VOA
COMPOUND N S N S N S N S
ﬂHC (Hexachlorocyclohexane) - - - - - - - -
*Carbon Tetrachloride 48 280 210 150 46 280 68 420
"“hloroform 520 390 520 250 460 300 510 310
ibutylphthalate - - - - - - - -
mmichloroethenes 130 76 122 51 127 87 127 93
Dioctyladipate - - - - - - - -
ioctylphthalate - - - - - - - -
‘luoranthene - - - - - - - -
*Hexachloro-l,3-butadiene - - - - - - - -
*Hexachloroethane - - - - - - - -
lethylene Chloride - 8 - - - - - -
amfonochlorobenzene - - - - - - - -
Pentachlorobutadiene . - - - - - - - -
Pentachloroethane C - - - - - - - - -
‘henathrene/Anthracene - - - - - - - -
ﬁyrene - - - - - - - -
Tetrachlorobutadiene - - - - - - - -
‘1,1,2,2-Tetrachloroethane 180 540 170 210 130 360 140 150
fetrachloroethene 2600 2800 3200 2000 3000 3800 3600 5300
wloluene - - - - - - - -
*Trichlorobenzene - - - - - - - -
1,1,1-Trichloroethane 14 18 21 9.8 11 12 11 16
L,1,2-Trichloroethane - - - - - - - -
1.,1,2-Trichloroethene 2600 2900 2800 2100 3700 4000 2100 4800
*Benzene - - - - - - - -
awiisoctylphthalace - - - - - - - -
*Phenol - - - - - - - -
*2,4,6-Trichlorophenol - - - - - - - -
fethanol &) (3) 3 &) &) (3 3 3

1,1,1,2-Tetrachloroethane -
-l

Ethylbenzeme - - - - - - - -
Dichlorobenzenes - - - - - - - -
Fluorene - - - - - - - -
amiaphthalene - - - - - - - -
Dichlorocethane - - - - - - - -
VYinyl Chloride 82 64 29 21 78 78 100 60
Trichlorofluoromehtane - - - - - - - -
WSchlorobenzene - - - - - - - -
TOTAL 6174 7068 7072 4791.8 7552 8917 6656 11149

- 91.12 97.6% 97.6% 98.32 98.2% 98.0% 97.3% 98.5%

6621 average 5931.9 average 8234.5 average 8902.5 average

3) Procedure used will not detect methanol.
WNOTE: Compounds detected on one occasion only and not quantitated have been omitted.

LC/cjb
-2/4/80



COMPOUND

8/14/80
WELL

(2pumps)

VoA

TABLE VII
SUMMARY OF ORGANIC ANALYSES ON VARIOUS

(ppb)

8/21/80

WELL

(2pumps)

VoA

SAMPLES

8/28/80
WELL
(2pumps)
VoA

9/4/80

WELL

(2pumps)

VoA

*BHC (Hexachlorocyclohexane)
*Carbon Tetrachloride
*Chloroform
*Dibutylphthalate
*Dichloroethenes

73
280

77

540
340

80

94
580

158

46
330

70

68 260
470 220

81 62

77
540

180

260
300

65

Diocytladipate
*Dioctylphthalate
*Fluoranthene
*Hexachloro~1,8-butadiene
*Hexachloroethane

*Mathylene Chloride
*Monochlorobenzene
Pentachlorobutadiene
Pentachloroethane
*Phenathrene/Anthracene

*Pyrene

Tetrachlorobutadiene
*],1,2,2-Tetrachloroethane
*Tetrachloroethene
*Toluene

*Trichlorobenzene
*]1,1,1-Trichloroethane
*1,1,2-Trichloroethane
*],1,2~-Trichloroethene
*Benzene

*Diisoctylphthalate

*Phenol

*2,4,6=-Trichlorophenol
Methanol
1,1,1,2-Tetrachloroethane

Ethylbenzene
Dichlorobenzenes
Fluorene
Naphthalene
Dichloroethane

Vinyl Chloride
Trichlorofluoromethane
Chlorobenzene

NOTE:

TOTAL

DLC/cib
12/4/80

4494
96.52

7
9

387
7.7%

6360
97.82

6851
98.7%

5037 4909

97.8% 97.82

6411
94.42

5980
95.82

5940.5 average

(3) Procedure used will not detect methanol.

6605.5 average

4973 average

Compounds detected on one occasion only Qnd not quantitated have been omitted.

6195.5

average



COMPOUND

TABLE VIII
SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES
(ppb)

9/11/80 9/18/80 9/25/80
WELL WELL WELL
(2pumps)

(2pumps)

voa

(2pumps)

voa

10/2/80
WELL

(2pumps)

VoA

*BHC (Hexachlorocyclohexane)
*Carboa Tetrachloride
*Chloroform
*Dibutylphthalate
*Dichloroethenes

40
160

87

230
110

30

20
160

97

140
120

59

37
110

130

49
280

306

110
170

242

as Dioctyladipate
*Dioctylphthalate
*Fluoranthene
*Hexachloro-1,3-butadiene
*Hexachloroethane

*Methylene Chloride
*Monochlorobenzene
Pentachlorobutadiene
am Pentachloroethane
*Phenathrene/Anthracene

*Pyrene
Tetrachlorobutadiene

- *1,1,2,2-Tetrachloroethane
*Tetrachloroethene
*Toluene

1700

a *Trichlorobenzene
*1,1,1-Trichloroethane
*1,1,2-Trichloroethane
*1,1,2-Trichloroethene

*Benzen
-— S

*Diisoctylphthalate
*Phenol
*2 4,6=Trichlorophenol
@ Methanol
1,1,1,2-Tetrachloroethane

Ethylbenzene
Dichlorobenzenes
Fluorene
Naphthalene
Dichloroethane

w8 Chloroethane
Vinyl Chloride
Trichlorofluoromethane
Chlorobenzene

TOTAL

7068
98.3%

8165

98.4%

7272

99.1%

7879

98.32

3534
96.47

1915
96.2%

4548
96.9%

4568

95.5%

7616.5 average 7575 average 2724.5 average 4558 average
(3) Procedure used will not detect methanol.

NOTE: Compounds detected on one occasion only and not quantitated have been omitted.

DLC/cjib
11/20/80



TABLE IX

SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES
(ppb)
10/8/80 10/17/80 10/23/80 10/29/801
WELL WELL WELL
(2pumps) (2pumps) (2pumps) (2pumps)
VOA VoA VoA
COMPOUND N S N S N S N S
*BHC (Hexachlorocyclohexane) - - - - - - - -
*Carbon Tetrachloride 39 110 37 190 12 33 10 31
*Chloroform 220 150 260 150 510 200 64 94
*Dibucylphthalate - - - - - - - -
*Dichloroethenes 305 $192 295 264 120 73 66 79
Dioctyladipate - - - - - - - -
*Dioctylphthalate - - - - - - - -
*Fluoranthene - - - - - - - -
*Hexachloro-1,3-butadiene - - - - - - - -
*Hexachloroethane - - - - - - - -
*Methylene Chloride 30 19 30 10 190 76 53 6
*Monochlorobenzene - - - - - - - -
Pentachlorobutadiene - - - - - - - -
Pentachloroethane - - - - - - - -
*Phenathrene/Anthracene - - - - - - - -
*Pyrene - - - - - - - -
Tetrachlorobutadiene - - - - - - - -
%1,1,2,2-Tetrachloroethane 31 56 36 51 150 200 100 120
*Tetrachloroethene 1200 1200 1200 1400 1300 1100 630 1000
*Toluene - - - - - - - -
*Trichlorobenzene - - - - - - - -
*%1,1,1-Trichloroethane 21 19 21 24 4 s4 - <4
*],1,2-Trichloroethane - - - F - - - - -
*],1,2-Trichloroethene 1900 1800 2100 2100 2400 1600 1200 1700
*Benzene - - 10 - <10 - - -
*Diisoctylphthalate - - - - - - - -
*Phenol - - - - - - - -
*2,4,6-Trichlorophenol - - - - - - - -
Methanol 3) 3 ar 3 3 3) 3) 3
1,1,1,2-Tetrachloroethane - - - - - - - -
Ethylbenzene 4 - 3 - - - - -
Dichlorobenzenes - - - - - - - -
Fluorene - - - - - - - -
Naphthalene - - - - - - - -
Dichloroethane - - - - - - - -
Chloroethane - - - - - - - -
Vinyl Chloride 300 170 300 48 34 - - -
Trichlorofluoromethane - - - - - - - -
Chlorobenzene - - - - - - - _
TOTAL 4050 3714 4292 4669 4730 3286 2123 3034
96.9% 94.5% 96.8% 93.9% 96.2% 96.6% 97.0% 97.1%
3882 average 4480.5 average 4008 average 2578.5 average

(1) North well sampled 10/29/80; South well sampled 10/30/80.
(3) Procedure used will not detect methanol.

NOTE:

DLC/cib
12/9/80

Compounds detected on one occasioﬁ only and not quantitated have been omitted.



COMPOUND

SUMMARY OF ORGANIC

11/4/80

WELL

(2pumps)

voa

TABLE X

ANALYSES ON VARIQUS

(ppb)

11/13/80
WELL
(2pumps)
VOA

SAMPLES

11/20/80
WELL
(2punps)
VOA

n

11/26/80
WELL
(2pumps)

voa

*BHC (Hexachlorocyclohexane)
*Carbon Tetrachloride
*Chloroform
*Dibutylphthalate
*Dichloroethenes

30
240

92

60
120

63

44
380

130

51
180

100

110
1200

456

130
410

220

140
1300

456

210
610

394.

Dioctyladipate
*Dioctylphthalate
*Fluoranthene
*Hexachloro~1l,3-butadiene
*Hexachloroethane

*Methylene Chloride
*Monochlorobenzene
Pentachlorobutadiene
Pentachloroethane
*Phenathrene/Anthracene

*Pyrene

Tetrachlorobutadiene
*].1,2,2-Tetrachloroethane
*Te:rachloroeth%?e
*Toluene

*Trichlorobenzene
*],1,l=Trichlorocethane
*%]1,1,2-Trichloroethane
*],1,2«Trichlorocethene
*Benzene

*Diisoctylphthalate

*Phenol

*2,4,6-Trichlorophenol
Methanol
1,1,1,2-Tetrachloroethane

Ethylbenzene
Dichlorobenzenes
Fluorene
Naphthalene
Dichlorocethane

Chloroethane

Vinyl Chloride
Trichlorofluoromethane
Chlorobenzene

32

TOTAL

2850
95.62

1892
93.22

3639
96.3%

1627
95.12

7991
95.52

4956
94.0%

11248
98.82

6598.
94.3%

9

2371

average

2633

(1) North well sampled 10/29/80; South well sampled 10/30/80.

(3) Procedure used will mot detect methanol.

NOTE: Compounds detected on one occasion only and not quantitated have been omitted.

DLC/c3b
1/9/81

average

6473.5 average

8923.4 average



.. TABLE XI
SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES
(ppd)
12/4/80 12/10/80 12/17/80 12/23/80 12/31/80
WELL WELL WELL WELL WELL
(2pumps) (2pumps) (2pumps) (2pumps) (2pumps)
VOA VOA VoA VOA VoA
COMPOUND N S N S N S N S N S
*BHC (Hexachlorocyclohexane) - - - - - - - - - -
*Carbon Tetrachloride 31 33 28 42 29 33 25 32 31 26
*Chloroform 390 170 370 160 350 130 430 140 390 120
*Dibutylphthalate - - - - - - - - - -
*Dichloroethenes 66 <56 77 <51 71 50 82 < 52 73 43
Dioccyladipate - - - - - - - - - -
#Dioctylphthalate - - - - - - - - - -
*Fluoranthene - - - - - - - - - -
*Hexachloro-1,3~butadiene - - - - - - - - - -
*Hexachloroethane - - - - - - - - - -
*Methylene Chloride - - - - - - 2 12 37 10
*Monochlorobenzene - - - - - - - - - -
Pentachlorobutadiene - - - - - - - - - -
Pentachloroethane - - - - - - - - - -
*Phenathrene/Anthracene - - - - - - - - - -
*Pyrene - - - - - - - - - -
Tetrachlorobutadiene - - - - - - - - - -
*],1,2,2-Tetrachlorcethane 180 90 160 79 130 62 240 58 200 50
*Tetrachloroethene 910 570 960 620 1000 490 1000 470 970 420
*Toluene - - - - - - - - - -
*Trichlorobenzene - - - - - - - - - -
*] . 1,l-Trichlorocethane 12 2 12 2 11 2 11 2 11 2
*] . 1,2-Trichloroethane - - - - - - - - - -
*],1,2-Trichloroethene 1500 560 1400 570 1400 480 1600 470 1600 400
*Benzene - - - - - - - - - -
*Diisoctylphthalace - - - - - - - - - -
*Phenol - - - - - - - - - -
*2,4,6=Trichlorophencl - - - . - - - - - - -
Methanol (3 (3 (3 (3) (3 (3) 3 (3 (3) (3)
1,1,1,2-Tecrachloroechane - - - - - - - - - -
Echylbenzene - - - - - - - - - -
Dichlorobenzene - - - - - - - - - -
Fluorene - - - - - - - - - -
Naphthalene - - - - - - - - - -
Dichloroethane - - - - - - - - - -
Chloroechane - - - - - - - - - -
Vinyl Chloride 59 80 69 89 66 60 66 78 68 64
Trichlorofluoromethane - - - - - - - - - -
Chlorobenzene - - - - - - - - - -
TOTAL 3148 1561 3076 1613 3057 1307 3478 1314 3380 1135
Top S 96.8%  94.2% 96.5%7  94.1% 96.5%  93.5% 96.4% 92.5%  95.6%  92.9%

2354.5 average 2344.5 average 2182 average 2396 average 2257 average

(3) Procedure used will not detect methanol.

NOTE: Compounds detected on one occasion only and not quantitated have been omitted.

DLC/cib
1/27/81



COMPOUND

TABLE XI

SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES

(ppb)

17878141

WELL
(2pumps)
voa

1/14/81

(2pumps)

1/21/81

(1)

(2pumps)

1/28/81
WELL
(2pumps)

VoA

*BHC (Hexachlorocyclohexane)
*Carbon Tetrachloride
*Chloroform
*Dibutylphthalate
*Dichloroethenes

100

32 30
160 120

63 37

Dioctyladipate
*Dioctylphthalate
*Fluoranthene .
*Hexachloro~l,3-butadiene
*Hexachloroethane

*Methylene Chloride
*Monochlorobenzene
Pentachlorobutadiene
Pentachloroethane
*Phenathrene/Anthracene

*Pyrene
Tetrachlorobutadiene
*],1,2,2-Tetrachloroethane
*Tetrachloroethane
*Toluene =

*Trichlorobenzene
*1,1,1l=Trichloroethane
*],1,2-Trichloroethane
*],1,2=Trichloroethene
*Benzene

*Diisoctylphthalate

*Phenol

*2,4,6=-Trichlorophenol
Methanol
1,1,1,2-Tetrachloroethane

Ethylbenzene
Dichlorobenzenes
Fluorene
Naphthalene
Dichloroethane

Chloroethane

Vinyl Chloride
Trichlorofluoromethane
Chlorobenzene

TOTAL

3450 1534 3757

97.2% 95.3% 96.47

1536 1036
93.82 98.6%

982
93.9%

3028 1098
96.4% 95.5%

2492 average

2646.5 average

(1) Due to a computer malfunction, the original data from the analyses of the

1/18/81 and 1/21/81 samples was irretrievably lost.

The original samples

were reanalyzed but since the sample vials had headspace, the actual

values may be somewhat greater than those reported.

The values listed for

these samples are reported with one significant figure to indicate a
decreased level for confidence in their accuracy.

(3) Procedure used will not detect methanol.

NOTE: Compounds detected on one occasion only and not quantitated have been omitted.

DLC/cib
3/24/31

1009 average

2063 average



COMPOUND

SUMMARY OF ORGANIC

2747811

WELL
(2puaps)
voa

TABLE XII
ANALYSES ON VARIOUS SAMPLES

(ppb)

2/11/81
WELL
(2pumps)

voa

Me)

2/18/81
WELL
(2pumps)
VoA

2/25/81
WELL
(2pumps)

voa

*BHC (Rexachlorocyclohexane)
*Carbon Tetrachloride
*Chloroform
*Dibutylphchalate
*Dichloroethenes

Dioctyladipate
*Dioctylphthalate
*Fluoranthene
*Hexachloro-1,3-butadiene
*Hexachloroethane

*Mechylene Chloride
*Monochlorobenzene
Pentachlorobutadiene
Pentachloroethane
*Phenoathrene/Anthracene

*Pyrene
Tetrachlorobutadiene
*1,1,2,2-Tetrachloroethane
*Tetrachloroethane
*Toluene e

610 490

*Trichlorobenzene
*],1,1=-Trichloroethane
*],1,2-Trichlorocethane
*],1,2-Trichloroethene
*Benzene

*Diisoctylphthalate

*Phenol

*2,4,6=-Trichlorophenol
Methanol
1,1,1,2=-Tetrachloroechane

Ethylbenzene
Dichlorobenzenes
Fluorene
Naphthalene
Dichloroethane

Chloroethane

Vinyl Chlovride
Trichlorofluoromechane
Chlorobenzene

TOTAL

(1) Yorth well sampled 2/4/81; South well sampled 2/5/81; South well shutdown

2226 3512
95.42 98. 6%

1372
96.6%

3272 1620
98.37

96.7% 96.32

1420 2846.2
98.3%

2869 average

2/4/81 chrough 9:30 a.m. on 2/5/81.
(2) Lost sample for North well - 2/11/81.

(3) Procedure used will not detect methanol.

YOTE:

DLC/cjb
3/30/81

2446 average

Compounds detectad on one occasion only and not quantitated have been omitted.

2133.1 average

Tes



TABLE XIV
SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES

(ppb)
3/5/81¢1) 3/12/81 3/18/81 3/25/81€2)
WELL WELL WELL WELL
(2pumps) (2pumps) (2pumps) (2pumps)
PP VoA VOA VOA
COMPOUND N S N S N S N S
*BHC (Hexachlorocyclohexane) 0.83 1.18 - - - - - -
*Carbon Tetrachloride 28 29 55 22 60 52 91 80
*Chloroform 350 140 870 120 1010
“Dibutylphthalate - . . . - BP0 1o e
*Dichloroethenes <10 <10 <20 <5 <5 <5 30 <10
Dioctyladipate - - - - - - - -
*Dioctylphthalate - - - - - - - _
*Fluoranthene - - - - - - - -
*Hexachloro-1,3-butadiene 13 10 -~ - - - - -
*Hexachloroethane 19 12 - - - - - -
*Methylene Chloride 3 11 - 7 <5 7 <5 7
*Monochlorobenzene - - T - T
Pentachlorobutadiene - - - - - - - -
Pentachloroethane - - - - - - - -
*Phenoanthrene/Anthracene - - - - - - - -
*Pyrene - - - - - - - -
Tetrachlorobutadiene - - - - - - - -
*1,1,2,2-Tetrachlorocethane 190 82 320 38 720 130 490 200
*Tetrachloroethene 940 540 1100 260 2000 570 1200 720
*Toluene - - - - - - - -
*Trichlorobenzene 5 <5 - - - - - -
*},1,1-Trichloroethane 13 <5 16 - 18 - 14 -
*1,1,2-Trichloroethane - - - - - - <10 -
*1.1,2-Trichloroethene 1400 530 1700 380 1700 700 1800 870
*Benzene . - - - - - - - -
*Diisoctylphthalate - - - - - - - _
*Phenol - - - - - - - -
*2,4,6-Trichlorophenol - - - - - - - -
Methanol (3) (3) (3) (3 (3) (3) (3 (3)
1,1,1,2-Tetrachloroethane - - - - - - - -
*Ethylbenzene - - - - - - - -
*pichlorobenzene - - - - - - - -
*Fluorene - - - - - - - -
*Naphthalene - - - - - - - -
*Dichloroethane - - - - - - - -
*Chloroethane - - - - - - - -
*Vinyl Chloride 78 88 10 8 9 14 14 20
Trichlorofluoromethane - - - - - - -
Chlorobenzene - - - - - - - -
TOTAL 3049.83 1423,18 4091 840 5536 1828 5054 2287
97.0% 97.07% 98.9% 97.6% 99.3% 98. 6% 99.27% 98.47
2236.5 average 2465.5 average 3682 average 3670.5 average

(1) Priority Pollutant Analysis

(2) South well down 2:30 pm-7:30 pm, 3/24/8l; North well down 4:30 pm-8:15 pm and 9:00 pm-10:45.-pm . on 3/25/81.

(3) Procedure used will not detect methanol.

NOTE: Compounds detected on one

DLC/cib
5/12/81

occasion only and not quatitated have been omitted.



TABLE XV
SUMMARY OF GRGANIC ANALYSES ON VARIQUS SAMPLES

{ppb)
4/1/81 4/9/81 4/15/81 4/22/81 4/29/81
WELL WELL HELL‘ WELL WELL
(2pumps ) (2pumps) (2pumps) (2pumps) (2pumps)
VOA . VOA VOA VOA VOA

COMPOUND N S N S N S N S N S
BHC (Hexachlorocyclohexane) * * * ¥ ¥ * * * w* "
Carbon Tetrachloride 79 92 70 51 86 160 76 160 32 190
Chloroform 1000 450 590 180 1200 70 1200 460 730 480
Dibutylphthalate * * * * * * * * * *
Dichloroethenes <10 <10 <21 <10 77 45 87 29 <31 <34
Dioctyladipate * * * * * * * ¥ * *
Dioctylphthalate * * * * * * * * * *
Fluoranthene * * * * * * * * * *
Hexachloro-1,3-butadiene * * * * * * * * * *
Hexachloroethane * * * * * * * * * *
Methylene Chloride 9 15 - <5 - - - - 28 14
Monochlorobenzene - - - - <5 - <5 - - -
Pentachlorobutadiene * * * * * * ¥ * * *
Pentachloroethane * * * * * * * * * *
Phenoanthrene/Anthracene * * * * * * * * * *
Pyrene * * * * * * * * * *
Tetrachlorobutadiene * * * * * * . * * * *
1,1,2,2-Tetrachloroethane 360 160 260 60 440 380 360 320 260 370
Tetrachioroethene 1400 750 1400 790 1500 1260 1400 1100 1200 1300
Toluene - - - - - - - - - -
Trichlorobenzene * * * * * * * * * *
1,1,1-Trichioroethane 16 - 18 - 27 19 24 15 12 16
1,1,2-Trichloroethane <10 - <10 - 11 11 21 <10 <10 11
1,1,2-Trichioroethene 1800 830 2700 990 3200 2300 3200 2100 2300 2500
Benzene - - - - - - - - - -
Diisoctylphthalate * * * * * * * * * w*
Pheno] * * * * * * * * * *
2,4,6-Trichlorophenol * * * * * * * * * *
Methonol * * * * * * * * * *
1,1,1,2-Tetrachioroethane * * * * * * * * * *
Ethylbenzene - - - - - - - - - -
Dichiorobenzene * * * * * * * * * *
F'I uorene * * * * w * * * * *
Haphthalene * * * * * * * * * *
Dichloroethane - - - - - - - - - -
Chloroethane - - - - - - - - - -
Vinyl Chioride 8 17 <5 <5 8 25 9 11 <5 12
Trichlorofluoromethane - - - - - -~ - - - -
TOTAL 4692 2324 5074 2091 6554 4210 6382 4205 4608 4927

98.9% 98.2% 98. 9% 99.0% 98.0% 97.6% 97.9% 98.4% 98.1% 98.2%

3508 average 358Z.5 average 5382 average 5293.5 average 4767.5 average

- Not Detected
* Procedure Used Will Not Detect

NOTE: Compounds detected on one occasion only and not quatitated have been omitted.

OLC/vrp
10/20/81



COMPOUND

TABLE XVI

SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES

5/6/81
WELL

(2pumps)

VCA -

(ppb)

5/13/81
WELL
(2pumps )

VOA

5207811
WELL

-(2pumps)

M

VOA

5/28/81(%)
WELL
(2pumps )
VoA

*BHC (Hexachlorocyclohexane)
*Carbon Tetrachloride
*Chloroform
*Dibutylphthalate
*Dichloroethenes

28
480

<10

36
340

<10

43
560

12

130
320

<10

34
500

<10

100
260

<10

80 84
380 170

<10 <10

Dioctyladipate
*Dioctylphthalate
*Fluoranthene
*Hexachloro-1,3-butadiene
*Hexachloroethane

*Methylene Chloride

*Monochlorobenzene
Pentachlorobutadiene
Pentachloroethane
*Phenoanthrene/Anthracene

<5

<5

*Pyrene

Tetrachlorobutadiene
*1,1,2,2-Tetrachloroethane
*Tatrachloroethene
*Toluene

360
670

240
630

*Trichlorobenzene
*1,1,1-Trichloroethane
*1,1,2-Trichloroethane
*1,1,2-Trichloroethene
*Benzene

16
8
760

13
10
740

680 420

*Diisoctylphthalate

*Phenol

*2,4,6-Trichlorophenol
Methonol
1,1,1,2-Tetrachloroethane

—
w
b~

—
w
s L |

—
w
P~ )
—
w
~—

*Ethylbenzene
*Dichlorobenzene
*Fluorene
*Naphthalene
*Dichloroethane

*Chloroethane
*Vinyl Chloride
Trichlorofluoromethane

25

17

13

22

25 25

TOTAL

3356

99.0%

3265
97.3%

2512
97.6%

2291
97.8%

1695
97.0%

1843
97.1%

2038 1345
97.2% 96.2%

3310.5

average

(1) North well down for a time on 5/27/81

2401.5

average

1769

average

1691.5"aver;ge

(2) North well sampled 7:00 A.M. on 5/28/81, south well down; south well on a 10:00 P.M.

and sampled in evening.

(3) Procedure used will not detect methanol

NOTE: Compounds detected on one accasion only and not cuatitated have been omitted.

DLC/vrp
10/21/81



TABLE XVII

SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES
(ppb)
© 6/3/81 6/12/81 6/19/81 6/25/81
WELL WELL WELL WELL
(2pumps ) (2pumps) {2pumps ) (2pumps)
VOA - VOA VOA VOA
COMPOUND N S N S N S N S
*BHC (Hexachlorocyclohexane) - - - - - - - -
*Carbon Tetrachloride 29 53 41 69 54 78 43 160
*Chloroform 390 190 710 240 730 280 730 480
*Dibutylphthalate .- - - - - - - -
*Dichloroethenes <10 <10 <10 - <10 <10 <10 <10
Dioctyladipate - - - - - - - -
*Dioctylphthalate - - - - - - - -
*fluoranthene - - - - - - - -
*Hexachloro-1,3-butadiene - - - - - - - -
*Hexachloroethane - - - - - - - -
*Methylene Chloride 18 18 - - 15 16 42 29
*Monochlorobenzene <5 <5 - - - - - -
Pentachlorcbutadiene - - - - - - - -
Pentachloroethane - - - - - - - -
*Phenoanthrene/Anthracene - - - - - - - -
*Pyrene - - - - - - - -
Tetrachlorobutadiene - - - - - - . - -
*1,1,2,2-Tetrachloroethane 260 150 160 110 160 110 180 350
*Tetrachloroethene 490 400 4000 1500 2100 1300 2300 2100
*Toluene - - - - - - - -
*Trichlorobenzene - - - - - - - -
*1,1,1-Trichloroethane 9 <5 - - 17 - 12 19
*1,1,2-Trichloroethane <10 <10 - - <10 - <10 <10
*1,1,2-Trichloroethene 520 400 2900 1300 2400 1200 2700 3000
*Benzene <10 <10 - 19 - - - -
*Diisoctylphthalate - - - - - - - -
*Phenol - - - - - - - -
*2,4,6-Trichlorophenol - - - - - - - -
Methonol (3) (3) (3) (3) (3) (3) (3) (3)
1,1,1,2-Tetrachloroethane - - - - - - - -
*Ethylbenzene - - - - - - - -
*Dichlorobenzene - - - - - - - -
*Fluorene - - - - - - - -
*Naphthalene - - - - - - - -
*Dichloroethane - - 10 - - - - -
*Chloroethane - - - - - - - -
*Vinyl Chloride 15 17 13 33 56 94 61 89
Trichlorofiuoromethane - - - - - - - -
TOTAL 1766 1268 7844 3271 5552.5 3088 6088 6247
Top 5 compounds 95.6% 94.1% 99.6% 98.4% 98.1% 96.6% 98.1% 97.5%
1517 average 5857.5 average 4320 average 6167.5 average

(3) Procedure used will not

detect methanol

NOTE: Compounds detected on one occasion only and not quatitated have been omitted.

DLC/vrp
10/22/81




COMPOUND

SUMMARY

7/1/81
WELL

(2pumps)
VOA .

S

OF ORGANIC ANALYSES ON VARIOUS SAMPLES
{ppb)

TABLE XVIII

7/10/81
WELL

(2pumps)

VOA

7/15/81
WELL

(2pumps)

VOA

7/22/81
MELL

(2pumps )
VOA

7/29/81
WELL
(2pumps)

VOA

*BHC (Hexachlorocyclohexane)
*Carbon Tetrachloride
*Chloroform
*Dibutylphthalate
*Dichloroethenes

78
280

81
740

170
- 370

29
770

<5

270
490

34 320
860 480

<5 <5

26 210
640 420

Dioctyladipate
*Dioctylphthalate
*Fluoranthene
*Hexachloro-1,3-butadiene
*Hexachloroethane

[ I R T ]
LI Y B A |

*Methylene Chloride

*Monochlorobenzene
Pentachlorobutadiene
Pentachloroethane

*Phenoanthrene/Anthracene

LI T I B )
L I R Y ]

*Pyrene

Tetrachlorobutadiene
*1,1,2,2-Tetrachlioroethane
*Tetrachloroethene
*Toluene

100
1800

280
2800

510
3000

540
2800

290 1700
2700 7100

*Trichlorobenzene
*1,1,1-Trichloroethane
*1,1,2-Trich}oroethane
*1,1,2-Trichloroethene
*Benzene

<5
s10
2600

12
3800

22
510
4800

15
<10
4300

17 37
12
4400 7100

*Diisoctylphthalate

*Phenol

*2,4,6-Trichlorophenol
Methonol
1,1,1,2-Tetrachloroethane

—
W
L I )

(3)

(3)

—
W
1~ 1

—
w

[ |
—
w

I ~1 1

*Ethylbenzene
*Dichiorobenzene
*Fluorene
*Naphthalene
*Dichloroethane

[ I I T }
[ L B B |

*Chloroethane
*Yinyl Chloride
Trichlorofluoromethane

10

12

10

11

16

23

21 23

15 24

TOTAL
Top 5 compounds

(3) Procedure used will not

NOTE: Compounds detected on one occasion only and not

DLC/vrp
10/22/81

5134
99.5%

6348
99.7%

7228
99.7%

8838
99.5%

8485
99.5%

15033
99.8%

8377 16777
99.4% 99.5%

6721 9750
99.6% 99.4%

5747

detect

average

methanol

8310.5

average

quatitated have been omitted.

11759

average

1255/ average

8235.5 average



COMPOUND

SUMMARY

8/5/81
WELL
(2pumps)
VOA'

OF ORGANIC ANALYSES ON VARICUS SAMPLES

N

TABLE XIX

{(ppb)

8/13/81
WELL
(2pumps )
VOA

8/19/81
WELL

" {2pumps)

VOA

8/26/81

WELL

(2pumps)

VOA

*BHC (Hexachlorocyciohexane)

*Carbon Tetrachloride
*Chloroform
*Dibutylphthalate
*Bichloroethenes

9
350

<5

130
260

10
390

110
250

600

100
290

29
640

170
360

Dioctyladipate
*Oioctylphthalate
*Fluoranthene
*Hexachloro-1,3-butadiene
*Hexachloroethane

[ I ]

*Methylene Chloride
*Monochlorobenzene
Pentachlorobutadiene
Pentachloroethane
*Phenoanthrene/Anthracene

LI I B B0 o]

90

25

*Pyrene

Tetrachlorobutadiene
*1,1,2,2-Tetrachloroethane
*Tetrachloroethene
*Toluene

110
1000

310
2000

100
1100

340
1900

180
1800

390

1800

*Trichlorobenzene
*1,1,1-Trichloroethane
*1,1,2-Trichloroethane
*1,1,2-Trichloroethene
*Benzene

1300

18
2100

1400

18
<5
2100

2100

14
2400

*Diisoctylphthalate

*Phenol

*2 .4,6-Trichlorophenol
Methonol
1,1,1,2-Tetrachloroethane

—_
w
[N B I |

—
w
i~ 01 0 0

—~
w
[ R ']

—
w
[ I |

w
[ T I )

w
I ~1 1

*Ethylbenzene
*Dichlorobenzene
*Fluorene
*Naphthalene
*Dichloroethane

*Chloroethane
*Vinyl Chloride
Trichlorofluoromethane

18

o

15

19

18

27

TOTAL
Top 5 compounds

2782
99.5%

4841
99.5%

3006
99.5%

4734
99.3%

4738
99.3%

5026
99.2%

4862
98.9%

6147
98.8%

3811.5

average

{(3) Procedure used will not detect methanol

NOTE: Compounds detected on one occasion only and not quatitated have been omitted.

OLC/vrp
10/22/81

3870

average

4882

average

504

average



TABLE %X
SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES

(ppd)
©9/9/81 9/10/81 9/17/81 9/24/81
WELL WELL WELL WELL
(2pumps) (2pumps ) (2pumps ) . (2pumps)
VOA VOA : VOA VOA
COMPOUND NS N s N s N s
BHC (Hexachlor?cyg1ohexane) 516 136 gla 65 515 55 515 67
EATRRBrpprachioride 600 270 490 200 a70 240 830 240
Dibutylphthalate . * * * * * * * *
Dichloroethenes <170 98 <180 74 <140 120 <230 110
Dioctyladipate * * * * * * * *
‘0ioctylphthalate * * * * * * * *
‘Fluoranthene * * * * * * * *
‘Hexachloro-1,3-butadiene * * * * * * * :
‘Hexachloroethane * * * * * * *
‘Methylene Chioride - - - - - - _ .
Monochlorobenzene <10 - - - - - - -
Pentachliorobutadiene * * * * * * : :
Pentachloroethane * * * * * *
Phenanthrene/Anthracene * * * * * * * *
Py rene L 4 * * * * * * *
Tetrachlorobutadiene * * * * * * * *
1,1,2,2-Tetrachioroethane 190 240 160 250 160 590 , 400 530
Tetrachloroethene 1400 1500 1100 1400 1100 1700 1400 1300
Toluene - - - - - - - -
Trichlorobenzene * * * * * * - -
1,1,1-Trichloroethane <10 <10 - <10 - <10 <10 <10
1,1,2-Trichlioroethane <10 <10 =10 =10 <10 10 =10 <10
1,1,2-Trichioroethene 1800 1800 1400 1400 1500 1700 1900 1700
Benzene - - - - - - - -
Diisoctylphthaiate * * * * * * * .
2henol * * * * * * * -
2,4,6-Trichlorophenol * * * * * * * *
Methonol * * * * * * * *
1,1,1,2-Tetrachioroethane * * * * * * * *
Ethyibenzene - - - - - . _ _
Dichlorobenzene * * * * * * * *
Fluorene * * * > * * * *
Naphthalene * * * * * * * -
‘Dichloroethane - - - - - - - -
Chloroethane - - - - - = _ ~
Vinyl Chloride 11 16 12 11 <10 15 19 14
Trichlorofluoromethane - - - - - - - ~

TOTAL 4211 4074 3362 3424 3410 4454 4619 3991
Top 5 compounds 98.8% 96.7% 99.0% 97.1% 99.1% 97.9% 98.9% 97.5%
4142.5  average 3393 average 3937 average 4305 average

- Not detected
* Procedure will not detect
NOTE: Compounds detected on one occasion only and not quatitated have been omitted.

DLC/vrp
11/3/81



TABLE XX11
SUMMARY OF ORGANIC ANALYSES ON VARIQUS SAMPLES
{ppb)
10/23/81 10/29/81 11/ 4/81 11/11/81
WELL WELL WELL WELL
(2pumps) {1pump) (1pump) (1pump)
VOA VOA VOA VOA
COMPOUND N S N(1) S N S(2) N S(2)
8HC (Hexachlorocyclohexane) * * * * *
Carbon Tetrachloride 34 36 36 * 17
Chloroform 400 150 220 210 370
Dibutylphthalate * * * * *
Dichloroethenes 120 77 94 81 140
Dioctyladipate * * * * *
Dioctylphthalate * * * * *
Fluoranthene * * * * *
Hexachloro-1,3-butadiene * * * * *
‘Hexachloroethane * * * * *
Methylene Chloride - - - - -
Monochlorobenzene - - - - -
Pentachlorobuytadiene * * * * *
Pentachloroethane * * * * *
Phenanthrene/Anthracene * * * * *
pyrene * * * * *
Tetrachlorobutadiene * * * * *
1,1,2,2-Tetrachloroethane 92 67 69 43 79
Tetrachioroethene 1100 820 1100 820 1500
Toluene - - - - -
Trichliorobenzene * * * * *
1,1,1-Trichloroethane - - - - -
1,1,2-Trichloroethane <10 - - - -
1,1,2-Trichlorocethene 1600 920 1300 780 1200
Benzene - - - - -
Diisoctylphthalate * * * * *
Phenol * * * * *
2,4,6-Trichlorophenol * * * * *
Methonol * * * * *
1,1,1,2-Tetrachloroethane * * * * *
‘Ethylbenzene - - - - -
Dichlorobenzene * * * * *
Fluorene * * * * *
Naphthalene * * * * *
‘Dichloroethane - - - - -
Chloroethane - - - - -
Vinyl Chloride <10 11 12 * 22
Trichlorofiuoromethane
TOTAL 3366 2081 - 2831 1934 - 3328 -
Top 5 compounds 98.4% 97.7% N/A% 98.3% 100.0% N/A% 98.8% N/A%
2723.5 average N/A  average N/A  average N/A  average
- Not detected
Procedure will not detect

-
1)

12) South well down
NOTE:

OLC/vrn
12/23/8%

Plant shutdown, North well down

Compounds detected on one occasion only and not quatitated have been omitted.




TABLE XXIII
SUMMARY OF CRGANIC ANALYSES ON VARIQUS SAMPLES

{ppb)
11/19/81 11/25/81 12/2/81 12/9/81
WELL WELL WELL WELL
(2pumps } (lpump) (lpump) (lpump)
VOA VOA VOA VOA

COMPOUND N S N st H st N st
BHC (Hexachlorocyclohexane) * * * * *
Carbon Tetrachloride 16 29 20 14 64
Chloroform 560 240 250 240 240
Dibutylphthalate * * * * *
Dichloroethenes 180 88 83 79 92
Dioctyladipate * * * » »
Dioctylphthalate * * * * *
Fluoranthene * * * * *
Hexachloro-1,3-butadiene * * * * *
Hexachloroethane * * * * *
Methylene Chloride - - - - 12
Monochlorobenzene - - - - -
Pentachlorobutadiene * * * * *
Pentachloroethane * * * * »
‘Phenanthrene/Anthracene * * * * *
Pyrene * * » * .
Tetrachlorobutadiene * * * * *
1,1,2,2-Tetrachloroethane 120 - - 55 56
‘Tetrachloroethene 1400 1100 800 900 760
Toluene - - - - -
‘Trichlorobenzene * * * * *
1,1,1-Trichloroethane - - - - .
1,1,2-Trichloroethane - - - - -
1,1,2-Trichloroethene 1800 1100 800 740 690
Benzene - - - - i
Dfisoctylphthalate * * * * *
Phenol * * * * *
Methonol * * * * *
1,1,1,2-Tetrachloroethane * * * * *
Dichlorobenzene * * * * *
Fluorene * * * * *
Dichloroethane - - - - -
Vinyl Chloride - 19 - 12 12

Trichlorofluoromethane -

TOTAL 4076 2896 2133 - 2040 - 1926 -

Top 5 compounds 99.6% 98.3% 99.1% -% 98.7% =% 95.8% -%

3486  average N/A  average - N/A average N/A  average

- Not detected
* Procedure will not detect
(1) South well down

NOTE: Compounds detected on one occasion only and not gquantitated or quantitated at <1 ppb have been omitted.

DLC/vrp
1/22/82



TABLE XXIV
SUMMARY OF ORGANIC ANALYSES ON VARIQUS SAMPLES

{ppb)
12/16/81 12/23/81 12/30/81 1/6/82
WELL WELL WELL WELL
(2pumps) (2pumps) (2pumps) (2pumps)
VOA VOA VOA VOA
COMPOUND N S N S N S N S
-BHC (Hexachlorocyclohexane) * * * * * * * *
Carbon Tetrachloride 16 33 510 50 510 26 23 80
Chloroform 740 370 680 360 310 180 350 280
Dibutyliphthalate * * * * * * * *
Dichloroethenes 220 150 160 170 87 81 120 120
Dioctyladipate * * * * * * * *
Dioctylphthalate * * * * * * * *
Fluoranthene * * * * * * * *
Hexachloro-1,3-butadiene * * * * * * * *
Hexachloroethane * * * * * * * *
X Methylene Chloride - - s10 17 - - - -
- Monochlorobenzene - - - - - - - -
Pentachlorobutadiene * * * * * * * *
Pentachloroethane * * * * * * * *
Phenanthrene/Anthracene * * * * * * * *
- Pyrene * * * * * * * *
Tetrachlorobutadiene * * * * * * * *
1,1,2,2-Tetrachioroethane 260 240 230 400 95 140 110 210
Tetrachloroethene 2200 1200 1700 1300 1000 1600 1300 1800
Toluene - - - - - - - -
Trichlorobenzene * * * * * * * .
1,1,1-Trichloroethane - - - - - - 510 13
. 1,1,2-Trichloroethane 510 - 510 s10 - - s10 s10
g 1,1,2-Trichloroethene 3100 1500 2600 2100 1400 1400 1300 1600
o Benzene - - - - - - . -
Diisoctyliphthalate * * * * * * * *
Phenol * * * * * * * *
Methanol * . * * * * * *
S 1,1,1,2-Tetrachloroethane * * * * * * * «
i Dichlorobenzene * * * * * * * *
: ‘Fluorene * * * * * * * *
Dichloroethane - - - - - - - -
Vinyl Chloride 10 19 s10 14 510 11 s10 13
Trichlorofluoromethane * * * * - * * *

TOTAL 6556 3512 5410 4421 2922 3438 3233 4126
Top 5 compounds 99.4% 98.5% 99.3% 98.0% 99.3% 98.9% 98.4% 97.2%
5034 average 4915.5 average 3180 average 36/9.5 average

- Not detected
* Procedure will not detect
NOTE: Compounds detected on one occasion only and not quantitated or quantitated at <1 ppb have been omitted.

DLC/vrp
2/12/82



TABLE XXV
SUMMARY OF ORGANIC ANALYSES ON VARIQUS SAMPLES

(ppb)
1/13/82 1/20/82 1/27/82 2/3/82
(IHELL) (IHELL) ( HELL) ( WELL
pump pump 1pump lpump)
VOA VOA VOA VOA
COMPOUND N s M) s D s M) s
BHC {Hexachlorocyclohexane) * * * * *
‘Carbon Tetrachloride 64 140 70 31 s10
‘Chloroform 950 290 270 190 220
‘0Ofbutylphthalate hod * * »* *
Dichloroethenes 140 150 170 88 ‘ 92
Dioctyladipate * hod bd » *
Oioctylphthalate * hod * » *
Fluoranthene * * » * *
Hexachloro-1,3-butadiene * bl * » *
Hexachloroethane * * * » *
‘Methylene Chloride - - - - -
‘Monachlorobenzene - - - - -
Pentachlorcbutadiene * * hd »* *
Pentachloroethane * hod * »* »
Phenanthrene/Anthracene * * * » *
Pyrene hod * * » »
Tetrachlorcbutadiene * * : bd * *
1,1,2,2-Tetrachloroethane 200 380 310 92 65
Tetrachlorcethene 1500 6800 1900 1100 1100
Toluene - - - - -
Trichlorcbenzene hod * b » *
1,1,1-Trichloroethane - 26 18 s10 -
1,1,2-Trichloroethane - - - - -
1,1,2-Trichloroethene 2200 4700 2800 1000 1000
Benzene - - - . - -
Diisoctylphthalate * * »* * »*
‘Phenol hod * * * »*
Methanol hod » bd » »
1,1,1,2-Tetrachlorcethane » * * »* »
Dichlorobenzene * * » » »
Fluorene * * * bd bd
Oichloroethane - - - - -
Vinyl Chloride s10 19 19 12 13
Trichlorofluoromethane * * * * »*
TOTAL 5064 12,505 N/A 5857 N/A 2523 N/A 2500
Top 5 compounds 98.5% 98.5% % 98.1% % 97.9% % 99.1%

8788.7 average N/E average N/A  average N/A average

- Not detected
* procedure will not detect
(1) North Well Down

NOTE: Compounds detected on one occasion only and not quantitated or quantitated at <l ppb have been cmittea.

OLC/vrp
3/25/82



TABLE XXVI
SUMMARY QF ORGANIC ANALYSES ON VARICUS SAMPLES

(ppb)
2/10/82 2/18/82 2/19/82(2) 2/26/82
<1HELL) (IHELL) ( HELL) WELL
pump pump 1pump (1pump)
VOA VOA VOA VOA
COMPOUND N(1) s N(1) S N(1) S N(1) S
BHC (Hexachlorocyclohexane) * * * *
Carbon Tetrachloride 43 12 s10 510
Chloroform 210 180 160 200
Oibutylphthalate * * * *
Oichloroethenes 120 92 58 97
Dioctyladipate * * * ~
Dioctylphthalate * * * *
‘Fluoranthene b » * -
Hexachloro~],3-butadiene - * * ~
Hexachlioroethane * * * -
Methylené Chioride - - - s10
Monochiorobenzene - - - -
Pentachliorobutadiene * * * ~
Pentachioroethane * * * *
Phenanthrene/Anthracene b b - *
Pyrene * * " »
Tetrachiorobutadiene * * * *
1,1,2,2-Tetrachloroethane 64 57 43 58
Tetrachioroethene 1200 1000 560 1100
Toluene - - - -
Trichlorobenzene * b * *
1,1,1-Trichlorvethane - - - -
1,1,2-Trichioroethane - - - -
1,1,2-Trichloroethene 930 780 540 810
Benzene - - - -
Difsoctylphthalate * * * »
Phenol * * * *
Methanol * * * hd
1,1,1,2-Tetrachioroethane * * * hd
Dichiorobenzene * * * hd
Fluorene * * hd
Dichloroethane - - - -
Vinyl Chloride sl0 s10 310 10
Trichlorofluoromethane * * * bl
TOTAL N/A 2577 N/A 2.1 N/A 1381 N/A 2295
Top 5 compounds % 97.9% % 99.0% % 98.6% % 98.7%
N/A average N/K average N/R average N/A average

~ Not detected
* Procedure will not detect
(1) North Well Oown

(2) Confirmation sampie for Calgon carbon study, sampied for THO and did not have zero head space,
may have lost some volatiles.

NOTE: Compounds detected on one occasion only and not guantitated or guantitated at <] ppb have been omitted.

OLL/vrp
3/25/82



TABLE XXVII
SUMMARY OF ORGANIC ANALYSES CN VARIOUS SAMPLES

(ppb)
3/4/82 3/9/82 3/18/82 3/24/82 3/31/82
WELL WELL WELL WELL WELL
{1pump) (1pump) (1pump) (1pump) (1pump)
VOA VOA VOA VOA VOA
' COMPOUND N s N s Nl s N s n s
BHC (Hexachlorocyclohexane) * * * * * * * * * *
Carbon Tetrachloride 19 - 13 60 60
Chloroform 290 64 260 220 260
Dibutylphthalate * * * * * * * * * *
Dichloroethenes 160 46 160 150 170
° Dioctyladipate * * * * * * * - * *
Dioctylphthalate * * * * * * * * * *
e Fluoranthene * * * * * * * * * *
Rttt Hexachloro-1,3-butadiene * * * * * * * * * *
T Hexachloroethane * * * * * * * * * *
Methylene Chloride - - - - -
Monochlorobenzene - - - - -
Pentachlorobutadiene * * * * * * * * * *
Pentachloroethane * * * * * * * * * *
Phenanthrene/Anthracene * * * * * * * * * *
Pyrene * * * * * * * * * *
S Tetrachlorobutadiene * * * * * * * * * *
s 1,1,2,2-Tetrachloroethane 93 150 71 53 84
Einadacas Tetrachloroethene 820 190 770 960 980
Toluene - - - - -
Trichlorobenzene * * * * * * * * * *
1,1,1-Trichloroethane - - - - .
1,1,2-Trichloroethane - - - - .
1,1,2-Trichloroethene 650 160 590 740 760
Benzene - - - - -
Diisoctylphthalate * * * * * * * * * .
Phenol * * * * * * * * * *
Methanol * * * * * * * * * *
1,1,1,2-Tetrachloroethane * * * * * * * * - %
Dichlorobenzene * * * * * * * * * *
Fluorene * * * * * * * * * *
Dichloroethane - - - -
Vinyl Chloride - - - 13 11
Trichlorofluoromethane - - - -
Ethyl Benzene - 18 - - -
TOTAL N/A 2032 N/A 628 N/A 1864 N/A 2196 N/A 2325
Top 5 compounds )3 99.1% % 97.1% % 99.3% % 97.0% % 97.0%
N/R~ average N/A average N/R average N/R average N/R average

- Not detected
* Procedure will not detect
(1) North Well Down

NOTE: Compounds detected on one occasion only and not quantitated or quantitated at <l ppb have been omitted.

DLC/vrp
4/29/82




TABLE XXVIII
SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES

(ppb)
4/7/82 4/14/82 4/21/82 4/28/82
WELL WELL WELL WELL
(2 pumps) (2 pumps) (2 pumps) (2 pumps)
VOA VOA VOA VOA

COMPOUND N S N S N S N S
BHC (Hexachlorocyclohexane) * * * * * * * *
Carbon Tetrachloride 40 40 22 22 42 42 47 49
Chloroform 430 90 300 61 510 120 570 130
Dibutylphthalate * * * * * * * -
Dichloroethenes 140 66 100 44 180 64 210 88
A Dioctyladipate * * * * * * * *
Dioctylphthalate * * * * * * * *
Fluoranthene * * * * * * - -
Hexachloro-1,3-butadiene * * * * * * * *
Hexachloroethane * * * * * * * *
Methylene Chloride - - - - - - - -
Monochlorobenzene - - - - - - - -
Pentachlorobutadiene * * * * * * * *
Pentachloroethane * * * * * * * -
Phenanthrene/Anthracene * * * * * * * *
Pyrene * * * * * * * *
Tetrachlorobutadiene * * * * * * * *
1,1,2,2-Tetrachloroethane 120 52 88 45 130 82 170 72
Tetrachloroethene 1300 730 750 450 1400 800 1900 920
Toluene - - - - - - - -
Trichlorobenzene * * * * * - - -
1,1,1-Trichloroethane - - - - - - - -
1,1,2-Trichloroethane - - - - - - - -
1,1,2-Trichloroethene 1800 500 990 300 1800 540 2400 670
Benzene - - - - - - - -
Diisoctylphthalate * * * * * * * *
Phenol * * * * * * * *
Methanol * * * * * * - *
1,1,1,2-Tetrachloroethane * * * * * * * *
Dichlorobenzene * * * * * * * *
Fluorene * * * * * * * -
Dichloroethane - - - - - - - -
Vinyl Chloride 510 - - - - - - -
Trichlorofluoromethane! 510 - - - - - - -
TOTAL .3850 1478 250 922 4062 1648 5297 1929
Top 5 compounds 98.4% 97.3% 99.0% 97.6% 99.0% 97.4% 99.1% 97.5%
<2664 average < 1586 average 2855 average 3613 average

y ) ) = -~ -

- Not detected ol 2 e o 4z

* Procedure will not detect .=
1 ldentified as dichlorodifluoromethane
NOTE: Compounds detected on one occasfon only and not quantitated or quantitated at <l ppb have been omitted.

DLC/vrp {
5/24/82 )
&3




TABLE XX[X
SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES

(ppb}
5/5/82 5/12/82 5/19/82 5/26/82
WELL WELL WELL WELL
(1 pump) {1 pump} (1 pump) (1 pump)
VOA VOA YOA YOA

RN SHEPERSR
COMPOUND NL S Nl S Nt S Nt S
BHC (Hexachlorocyclohexane) * * * * * * * *
Carbon Tetrachloride 14 21 28 29
Chloroform 200 160 180 210
Dibutylphthalate * * * * * * * *
Dichloroethenes 100 94 110 130
Dioctyladipate * * * * * * * *
Dioctylphthalate * * * * * * * *
Fluoranthene * * * * * * * *
Hexachloro-1,3-butadiene * * * * * * * *
Hexachioroethane * * * * * * * *
Methylene Chloride - - - - - - - -
Monochlorobenzene - - - - - - - -
Pentachlorobutadiene * * * * * * * N
Pentachloroethane * * * * * * * *
Phenanthrene/Anthracene * * * * * * * *
Pyrene * * * * * * * -
Tetrachlorobutadiene * * * * * * *
1,1,2,2-Tetrachloroethane 100 50 51 45
Tetrachloroethene 1000 600 850 640
Toluene - - - - - - _ -
R Trichlorobenzene * * * * * * * *
1,1,1-Trichloroethane - - - - - - - -
1,1,2-Trichloroethane - - - - - - _ _
1,1,2-Trichloroethene 630 590 650 700
Benzene - - - - - - - -
Diisoctylphthalate * * * * * * * *
Phenol * * ¥* * * * * *
Methanol * * * * * * * *
1,1,1,2-Tetrachloroethane * * * * * * * *
Dichlorobenzene * * * * * * * *
Fluorene * * * * * * * *
Dichloroethane - - - - - - - -
Vinyl Chloride 510 - £10 - 10 - 10
Trichlorofluoromethane - - - - - - -
TOTAL 2054 1525 1879 1764
Top 5 compounds % 98.8% % 98.0% % 98.0% % 97.8%
i . NA~  average NA  average NA  average NA average

- Mot detected
* Procedure will not detect
! North well down

NOTE: Compounds detected on one occasion only and not quantitated or quantitated 2t <1 ppb have been omitted.

DLC/vrp
6/21/82



. TABLE XXIX
SUMMARY OF ORGAMNIC ANALYSES ON VARIOUS SAMPLES

{ppb)
5/5/82 5/12/82 5/19/82 5/26/82
WELL WELL WELL WELL
(1 pump) (1 pump) (1 pump) (1 pump)
VOA VOA VOA VOA
it
COMPOUND N1 S Nt S N1 S NL S
BHC (Hexachlorocyclohexane) * * * * * * * *
Carbon Tetrachloride 14 21 28 29
Lhlaroform 200 160 180 210
Dibutylphthalate - * * * * * * * *
Dichloroethenes 100 94 110 130
. Dioctyladipate * * * * * * * *
Dioctylphthalate * * * * * * * *
) Fluoranthene * * * * * * * *
Hexachloro-1,3-butadiene * * * * * * * *
Hexachloroethane * * * * * * * *
Methylene Chloride - - - - - - - -
Monochlorobenzene - - - - - - - -
Pentachlorobutadiene * * * * * * * *
Pentachioroethane * * * * * * * *
Phenanthrene/Anthracene * * * * * * * *
Pyrene * * * * * * - -
Tetrachlorobutadiene * * * * * * *
1,1,2,2-Tetrachloroethane 100 50 51 45
Tetrachloroethene 1000 600 850 640
Toluene - - - - - - - -
Trichlorobenzene * * * * * * * *
1,1,1-Trichloroethane - - - - - - - -
1,1,2-Trichloroethane - - - - - - - -
1,1,2-Trichloroethene 630 590 650 700
Benzene - - - - - - - -
Diisoctylphthalate * * * * * * * *
Phenol * * * * * * * *
Methanol * * * * * * * *
1,1,1,2-Tetrachloroethane * * * * * * * *
Dichlorobenzene * * * * * * * *
Fluorene * * > * o * > * *
Dichloroethane - - - - - - - -
Vinyl Chloride 510 - s10 - 10 - 10
Trichlorofluoromethane - - - - - - -
TOTAL 2054 1525 1879 1764
Top 5 compounds % 98.8% % 98.0% % 98.0% % 97.8%
NA~ average NA  average NA  average NA average

- Not detected
* Procedure will not detect
1 North well down

MOTE: Compounds detected on one occasion only and not quantitated or gquantitated at <1 ppb have been omitted.

DLC/vrp
6/21/82




TABLE XXX

SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES

- Not detected

* Procedure will not detect

-8 NOTE:

-
(ppb)
6/2/82 6/9/82 6/16/82 6/23/82 6/29/82
WELL WELL WELL WELL WELL
- (2 pumps) (2 pumps) (2 pumps) (2 pumps) (2 pumps)
VOA VOA VOA VOA VOA
- COMPOUND N S N S N S N S N S
BHC (Hexachlorocyclohexane) * * * * * * * * * *
@mCarbon Tetrachloride 32 30 26 340 28 440 16 240 16 210
Chloroform 620 300 810 720 790 580 390 310 390 270
Dibutylphthalate * * * * * * * * * *
Dichloroethenes 5450 120 350 5290 5460 s160 s210 5290 5220 5260
-
Dioctyladipate * * * * * * * * * *
Dioctylphthalate * * * * * * * * * *
Fluoranthene * * * * * * * * * *
mmHexachloro-1,3-butadiene * * * * * * * * * *
Hexachloroethane * * * * * * * * * *
Methylene Chloride - - - - - - - s10 s10 s10
Monochlorobenzene - - - - - sl0 s10 s10 s10 <10
Pentachlorobutadiene * * * * * * * * * *
Pentachloroethane * * * * * * * * * *
Phenanthrene/Anthracene * * * * * * * * * *
-
pyrene * * * * * * * * * *
Tetrachlorobutadiene * * * o> * * * * * *
1,1,2,2-Tetrachloroethane 240 120 190 560 170 360 142 22 35 190
@8 ratrachloroethene 1400 1000 1500 1500 1500 2000 760 540 780 1000
Toluene - - - - - - - - - -
«s Trichlorobenzene * * * * * * * * * *
1,1,1-Trichloroethane 11 - s10 - s10 20 10 24 10 -
1,1,2-Trichloroethane 10 - - - - 510 - s1D - s10
1,1,2-Trichloroethene 1900 910 1700 2400 1700 2200 960 1300 950 1100
Benzene - - - 510 - s10 - s10 s10 s10
-
Diisoctylphthalate * * * * * * * * * *
Phenol * * * * * * * * » - *
Methanol * * * * » * » » » »
"= 1,1,1,2-Tetrachloroethane * * * * * * * * * *
Dichlorobenzene * * » * » * * » » *
am Fluorene * * * »* * * * * * »
Dichloroethane - - - - - - - - - -
Vinyl Chloride 23 17 20 21 35 16 12 13 11 10
Trichlorofluoromethane - - - - - - - - -
-
TOTAL 4686 2497 4606 5861 4693 5806 2410 2779 2442 3090
Top 5 compounds 98.4% 93.3% 98.8% 94.5% 98.4% 96.1% 98.0% 96.4% 97.3% 96.1%
3591.5 average 5233.5 average 5249.5 average 2594.5 average 2/66 average
-

Compounds detected on one occasion only and not quantitated or quantitated at <l ppb have been omitted.

A sample for priority pollutant scan collected on 6/17/82 is not shown due to improper and incomplete
analysis by the outside laboratory.

OLC/vrp

- 3/27/82




- TABLE XxXI
SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES
(ppb)
7/7/82 7/14/82 7/21/82 7/28/82
- WELL WELL WELL WELL
(2 pumps) (2 pumps) (2 pumps) (2 pumps)
VOA VOA VOA VOA
- COMPOUND N s N s N s N s
&8 BHC (Hexachlorocyclohexane) * * * * * * * *
-Carbon Tetrachloride 20 94 36 150 38 77 35 150
Chloroform 310 190 390 310 530 190 580 270
Dibutylphthalate * * * * * * * *
- Dichloroethenes 5101 5140 5140 5200 170 5290 140 280
Dioctyladipate * * * * * * * *
Dioctylphthalate * * * * * * * *
am - Fluoranthene * * * * * * * *
Hexachloro-1,3-butadiene * * * * * * * *
Hexachloroethane * * * * * * * *
“® Methylene Chloride - - - - - - 330 -
Monochlorobenzene - - s10 - - - 13 510
Pentachlorobutadiene * * * * * * * *
Pentachloroethane * * * * * * * *
am Phenanthrene/Anthracene * * * * * * * *
Pyrene * * * R * ¥* * *
Tetrachlorobutadiene * * * * * * * *
& 1,1,2,2-Tetrachloroethane 96 140 180 200 130 240 120 180
Tetrachloroethene 500 690 650 1000 1200 1100 1100 1200
Toluene - - - - - - - -
-Trichlorobenzene * * * * * * * *
1,1,1-Trichloroethane s10 13 11 24 18 14 18 22
1,1,2-Trichioroethane s10 - s10 s10 - s10 - -
1,1,2-Trichloroethene 710 820 820 970 1200 1100 1100 1000
smBenzene - - - - - - - -
Diisoctylphthalate * * * * * * * *
Phenol * * * * * * * *
= ttethanol * * * * * * * *
1,1,1,2-Tetrachloroethane * * * * * * * *
Dichlorobenzene * * * * * * * *
-
Fluorene * * * * * * * *
Dichloroethane - - - - - - - -
Vinyl Chloride 19 21 23 18 19 13 210 16

Trichlorofluoromethane - - - - - -
-

TOTAL 1776 2108 2270 2882 3305 3034 3646 3128
Top 5 compounds 96.7% 93.9% 96.0% 93.0% 97.7% 96.2% 91.1% 93.7%
- 1942  average 25/6 average 3169.5 average 3387 average

- Not detected
* procedure will not detect

-
NOTE: Compounds detected on one occasion only and not guantitated or quantitated at <l ppb have been omitted.

OLC/vrp
-?/27/82




TABLE XXXI1
SUMMARY OF ORGANIC ANALYSES ON VARIQUS SAMPLES

(ppb)
8/4/82 8/11/82 8/18/82 8/19/82 8/25/82
WELL WELL WELL WELL WELL
(2 pumps) (2 pumps) (2 pumps) (2 pumps) (2 pumps)
VOA VOA VOA VOA VOA
COMPOUND N S N S N S N S N S
BHC (Hexachlorocyclohexane) * * * * * * * * * *
Carbon Tetrachloride 510 42 23 67 a7 220 16 39 13 48
Chioroform 160 120 380 110 680 490 280 100 310 11
Dichioroethenes 46 84 110 26 $430 520 40 76 54 59
Dioctyladipate * * * * * * * * * *
Dioctyiphthalate * * * * * " " * * *
Fluoranthene * * * * * * * * * *
Hexachloro-1,3-butadiene * * * * * * * * * *
Hexachioroethane * * * * * * * » * -
Methylene Chloride - - - - - - - - -
Monochlorobenzene - - - - 14 sl0 s10 - 10 -
Pentachlorobutadiene * * * * * * * * * *
Pentachigroethane * * * * * * * * * *
Phenanthrene/Anthracene * * * * * * * * * *
pyrene * * »* »* * »* » * " *
Tetrachiorobutadiene * * * * * * * * * *
1,1,2,2-Tetrachloroethane 96 200 76 200 160 450 100 120 100 150
Tetrachloroethene 280 620 1200 900 1900 3900 860 670 1100 770
Toluene - - - - - - - - - -
Trichlorobenzene * * * * * * * * * *
1,1,1-Trichloroethane - - - sl0 12 510 510 s10 510 510 i
1,1,2-Trichloroethane - - 510 510 11 510 510 - 510 - bt
1,1,2-Trichloroethene 380 600 1400 1100 2500 4000 1200 690 1400 780 N
Benzene - - - - 510 510 510 - 510 - g
Diisoctyiphthalate * * * * * * * * * * 3
Methanol . - - - - - - » * - - uj
1,1,1,2-Tetrachloroethane * * * * * * * * * * fé
Dichlorobenzene * * * * * * * * * *
Dichloroethane - - - - - - - - -
Vinyl Chloride 510 510 38 - 50 50 18 510 24 510
Trichlorofluoromethane - - - - - - - - - -
TOTAL 982 1676 3237 2423 5854 9620 2554 1715 3041 1937
Top 5 compounds 98.0% 96.9% 97.8% 98.1% 98.3% 99.1% 97.1% 96.6% 97.5% 98.4%

1323 average 2830 average 7737 average 2138.5 average 2385 average
- Not detected
* Procedure will not detect
NOTE: Compounds detected and not quantitated or quantitated at <l ppb have been omitted.

DLC/vrp
10/27/82




TABLE XXxIII
SUMMARY OF ORGANIC ANALYSES ON VARIQUS SAMPLES

(ppb)

9/1/82 9/8/82 9/15/82 9/22/82 9/29/82

WELL WELL WELL WELL WELL
(2 pumps) (2 pumps) (2 pumps) (2 pumps) (2 pumps)

VOA VOA VOA VOA VOA
COMPOUND N S N S N S N S N S
BHC (Hexachlorocyclohexane) * * » » bd * * * * *
Carbon Tetrachioride 1 80 42 120 31 86 23 72 36 88
Chioroform 250 160 400 250 530 200 440 170 410 200
Dichioroethenes 35 100 5120 5150 5160 5200 5150 5180 5170 s210
Dioctyladipate * * * * * * * * * *
Dioctylphthalate * hd * * * * * * * *
Fluoranthene * * * * * * * * * »*
Hexachloro-1,3-butadiene * * * * * * * * * »
Hexachloroethane * * " * * ” » » * »
Methylene Chloride 41 14 - - 12 - - - 30 -
Monochlorobenzene 14 - - - - - 10 - 16 -
Pentachlorobutadiene o o * * * L A * * *
Pentachloroethane * * * * * b * * * *
Phenanthrene/Anthracene * * * * * * * * * *
Pyrene »* L 4 »* L 4 »* »* L 4 »* » »
Tetrachlorobutadiene * * * * * * * * * *
1,1,2,2-Tetrachioroethane 150 170 99 140 59 75 70 70 120 150
Tetrachloroethene 1200 1200 1400 860 1900 800 1200 730 2100 800
Toluene - - - - - - - - - -
Trichlorobenzene * hd * * * * * * * *
1,1,1-Trichloroethane 510 510 16 510 12 510 s10 510 17 12
1,1,2-Trichlaroethane 510 - 510 510 - - - - - 510
1,1,2-Trichioroethene 1100 1100 1400 880 2200 830 1300 740 2400 800
Benzene - - - - - - 510 - 510 -
Diisoctylphthalate * * * * * * " * » »
Methanol * A * * * ” ” » * »
1,1,1,2-Tetrachlioroethane * * * * * " * * » *
Dichlorobenzene * * * * * * * * » »
Dichloroethane - - - - - - - - -
Vinyl Chloride 17 14 350 - 61 - - - -

Trichlorofluoromethane - - - - - - - - - -

TOTAL 2841 2848 3537 2420 4975 2201 3213 1972 5309 2270
Top 5 compounds 96.5% 95.9% 96.7% 98.8% 98.7% 99.1% 98.8% 99.0% 99.0% 98.6%
28885 average 2378.5 average 3588 average 2592.5 average 3783.5. average

- Not detected
* Procedure will not detect

NOTE: Compounds detected and not quantitated or quantitated at <l ppb have been omitted.

OLC/vrp
10/27/82




SUMMARY OF ORGANIC ANALYSES ON

TABLE XXXIV

VARTQUS SAMPLES

(ppb)
10/8/82 10/13/82 10/21/82 10/26/82
WELL WELL WELL WELL
(2 pumps) {2 pumps) (2 pumps) {1 pump)
VOA VOA VOA vOA
CCMPCOUND N S N S N S N S

-
3HC (Hexachlaorocyclohexane) * * * * * * * *
Carbon Tetrachloricde 39 69 49 73 18 36 52
Chioroform 400 170 400 170 310 120 250

8 nichloroethenes 5160 5370 5160 5180 s110 5130 130
Dioctyladipate * * * * * * * *

an Dicctylphthalate * * * * * * * *
Fluoranthene * * * * * * * *
Hexachloro-1,3-butadiene * * * * * * * *
Hexachloroethane * * * * * * * *
tethvlene Chioride - - 140 - - - -

-
iicnochlorobenzene 17 - 24 - s10 - <10
Pentachlaorobutadiene * * * * * * * *

am Pentachloroethane * * * * * * * *
Phenanthrene/Anthracene * * * * * * * -
Pyrene * %* * * * * * *

an Tetrachlorobutadiene * * * * * * * *

1,1,2,2-Tetrachloroethane 160 150 130 130 130 120 120
Tetrachloroethene 840 770 820 670 680 660 730
Toluene - - - - - - - -

- Trichlorobenzene * * * * * . * * *
1,1,1-Trichloroethane 15 10 21 13 510 - s10
1,1,2-Trichioroethane <10 s10 10 510 10 s10 s10
1,1,2-Trichloroethene 950 800 880 650 740 580 750

- LR ] - -

Senzere <10 s10 lf : : : . .
Diisoctylphthalate * *

-:"1ethan0] k4 ¥ * ** * ¥* L 4 **
1,1,1,2-Tetrachloroethane * * : : : : : :
Dichlorobenzene * *

Dichloroethane - - - - - - -

- Vinyl Chloride - - - - - - -
Trichlorofluoromethane - - - - - - -

- TOTAL 2601 2359 2648 1896 ;0{8 1626 2062 A

T 5 compounds 96.1% 95.4% 95.2% 94 .4% 97.1% 96.6% 95.5% N
o " 2480  average 2272 average 1837 average N/R

a8 . Not detected
* Procedure will not detect

s "OTE: Compounds detected and not quantitated or quantitated at <l ppb have been omitted.

OLC/vrp
11/30/82



TABLE r¥XY
SUPMARY OF ORGANTC ANALYSES £ VARIQUS SAIPLES

(ooh)

1174132 . 122 11/17/82 11724782

WELL L HELL WELL
{1 curp) ‘1 auro) {1 nurp’ 7 zuros)

uCA VCA S CH YOA
cerpoutio . < it S N S o S
RHC (Hexachlargcuclahexane) M * * * * - - *
Carbon Tetrachlorice g8 38 40 29 %4
Chlcrotorm 220 160 2CC 299 130
Nickloroethenes 130 85 110 5130 591
Digctyladipate * * * * * * - *
Dioctyliphthalate - * * * * * - *
Fluoranthene * * * * hod * » *
Hexachiorg-1,3-butadiene * * * * hd - - *
Hexachlaroethane * * * * * * " *
ttethylene Chloride - - - - -
t'narochlorabenzane - - - - -
Pentachlorcbutadiene * * * * * * * *
Pentachloroethane * * * * * * * -
Phenanthrene/Anthracene * * * * hd * * -
Pv rene L L * - - - " *
Tetrachlorobutadiere * * * * hd * - *
1,1,2,2-Tetrachloroethane 140 74 56 a6 73
Tetrachlornethene 980 720 720 800 650
Taluene - - - - -
Trichlorcbenzene * * * * * h * *
1,1,1-Trichloroethane 510 - 510 <10 <10
1,1,2-Trichlaroethane - - - ; -
1,1,2-Trichloroethene 1100 €90 650 730 580
3enzene - - - - -
Ni<snctviphthalate * * * * * * * *
Methancl * * * * d * * -
1,1,1,2-Tetrachliaroethare hd * * * * * * *
Nichlorobenzene * * * * * * * *
Dichloroethane - - - - -
Yinvl Chlaride <100 <100 20 14 26
Trichlornflucromethane - - - - -
TCTAL 22748 <1867 51806 52049 <1614
Top 5 compounds 93.4% i 94.,0% " 96.1% ’ 97.4% 94.4
/R average /A average N/A average 18315 average

- Not detected
* Procedure will not detect

NOTE:  Compounds cdetected and noct quantiitated or cuantitated at <l ppb have been omitted.

OLC/vre
1/2/83



SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES

TABLE XXXVI

(ppob)
12/2/82 12/8/82 12/16/82 12/23/82 12/30/82
WELL WELL WELL WELL WELL
(2 pumps) (2 pumps) (2 pumps) {2 pumps) {2 pumps)
VOA VOA VOA VOA VOA

COMPOUND N S N S N S N S N S
BHC {Hexachlorocyclohexane) * * * * * * * * * *
Carbon Tetrachloride 34 43 23 13 36 66 a4 38 33 21
Chloroform 350 100 250 64 240 44 240 4] 340 47
Dichloroethenes 5150 s81 41 57 110 565 590 554 5180 559
Dioctyladipate * * * * * * * * * *
Dioctylphthalate * * * * * * * * * *
Fluoranthene * * * * * * * . - .
Hexachloro-1,3-butadiene * * * * * * * * . -
Hexachloroethane * * * * * * * * - .

Methylene Chloride - - - - - - - - -
Monochlorobenzene - - - - - - - - 510 -
Pentachlorobutadiene * * * * * * * * b .
Pentachloroethane * * * * * * * * * *
Phenanthrene/Anthracene * * * * * * * * * *
Pyrene * * " * * * * * * *
Tetrachlorobutadiene * * * * * * * * * *
1,1,2,2-Tetrachioroethane 100 62 180 48 160 59 60 52 110 27
Tetrachloroethene 810 560 830 450 410 820 840 690 1100 310
Toluene - - - - - - - - - -
Trichlorobenzene * * * * * * * * * *
1,1,1-Trichloroethane 11 510 10 - - 510 510 510 <10 510
1,1,2-Trichlioroethane - - s10 - - - 510 s10 510 <10
1,1,2-Trichloroethene 1000 440 740 540 430 710 510 520 1200 210
Benzene - - - - - - - - - -
Diisoctylphthalate * * * * * * * * * *
Methanol * * * * * * * * * -
1,1,1,2-Tetrachloroethane * * * * * * * * * *
Dichlorobenzene * * * * * * * * * *
Dichloroethane - - - - - - - - - -
Vinyl Chloride 15 20 22 20 <10 25 14 27 13 25
Trichlorofluoromethane - - - - - - - - - -
TOTAL 2470 1316 2106 1192 1396 1799 1818 1442 3006 719
Top 5 compounds 97.6% 394.4% 96.9% 97.2% 36.7% 95.6% 35.7% 94.1 97.5% 20.3%
1893  average 1649 average 1537.5 average 1650 average 186Z.5 average

- Not detected
* Procedure will not detect
NOTE:

DLC/vrp
1/31/83

Compounds detected and not quantitated or quantitated at <1 ppb have been omitted.

5Ty



TABLE XXXVII
SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES

(ppb)
1/5/83 1/12/83 1/19/83 1/27/83
WELL WELL dELL WELL
(2 pumps) (2 pumps) (2 pumps) (2 pumps)
VOA VOA VOA VCA

COMPQUND N S N S N S M S
BHC (Hexachlorocyclohexane) * * * * * * * *
Carbon Tetrachloride 33 28 22 23 27 34 27 30
Chioroform 300 100 320 94 190 110 280 94
Dichloroethenes 190 93 150 94 130 100 180 120
Dioctyladipate * * * * * * * *
Dioctylphthalate * * * * * * * *
Fluoranthene * * * * * * * *
Hexachloro-1,3-butadiene * * * * * * * *
Hexachloroethane * * * * * * * *
Methylene Chloride - - - - - - - -
Monochlorobenzene - - - - - - - -
Pentachlorobutadiene * * * * * * * *
Pentachloroethane * * * * * * * *
Phenanthrene/Anthracene * * * * * * * *
Pyrene * * * %* * * * *
Tetrachlorobutadiene * * * * * * * *
1,1,2,2-Tetrachloroethane 140 46 97 50 100 38 170 54
Tetrachloroethene 920 940 830 320 1100 540 1400 560
Toluene - - - - - - - -
Trichlorobenzene * * * * * * * *
1,1,1-Trichloroethane 10 11 - 11 9.2 11 5.4
1,1,2-Trichloroethane 5.1 - 6.7 - 5.9 - 6.5 -
1,1,2-Trichloroethene 880 800 1000 270 1200 450 1400 480
Benzene - - - - - - - -
Diisoctylphthalate * * * * * * * *
Methanol * * * * * * * *
1,1,1,2-Tetrachloroethane * * * * * * * *
Dichlorobenzene * * * * * * * *
Dichloroethane - - - - - - - -
Vinyl Chloride 14 22 - 12 - 19 13 22
Trichlgorofluoromethane - - - - - - - -
TOTAL  2492.1 2029 2436.7 863 2763.9 1300.2 3487.5 1365.4
Top 5 compounds 97.5% 97.5% 98.4% 95.9% 98.4% 95.2% 98.4% 95.8
2260.6 average 1649.9 average 2032.1 average 2476.45 average

- Not detected
* Procedure will not detect

NOTE: Compounds detected and not quantitated or quantitated at <1 ppb have been omitted.

DLC/vrp
3/15/83



TABLE XXXVIII

SUMMARY OF ORGANIC ANALYSES ON VARIOUS SAMPLES

(ppb)
2/2/83 2/9/83 2/16/83 2/23/83
WELL WELL WELL WELL
(1 pump) (1 pump) (1 pump) (1 pump)
VOA VOA VOA VOA
COMPOUND N S N S N S N S
BHC (Hexachlorocyclohexane) * * * * * * * *
Carbon Tetrachloride 27 20 27 26
Chloroform 180 140 160 150
Dichloroethenes 130 69 140 100
Dioctyladipate * * * * * * * *
Dioctylphthalate * * * * * * * *
Fluoranthene ) * * * * * * * *
Hexachloro-1,3-butadiene * * * * * * * *
Hexachloroethane * * * * * * * *
Methylene Chloride - - - -
Monochlorobenzene - - - -
Pentachlorobutadiene * * * * * * * *
Pentachlioroethane * * * * * * * *
Phenanthrene/Anthracene * * * * * * * *
Pyrene * * * * * * * *
Tetrachlorobutadiene * * * * * * * *
1,1,2,2-Tetrachloroethane 81 67 69 68
Tetrachloroethene 870 590 710 640
Toluene - - - -
Trichlorobenzene * * * * * * * *
1,1,1-Trichloroethane 6.3 - - -
1,1,2-Trichloroethane - - - -
1,1,2-Trichioroethene 820 500 580 490
Benzene - - - -
Diisoctylphthalate * * * * »* * * *
Methanol * * * * * * * *
1,1,1,2-Tetrachloroethane * * * * * * * *
Dichlorobenzene * * * * * * * *
Dichloroethane : - - - -
Vinyl Chloride 22 15 - -
Trichlorofluoromethane - - 27 17
TOTAL 2136.3 1401 1713 1491
Top 5 compounds 97.4% 97.5% 96.8% 97.1%
N/A ~average N/A  average N/A average N/A  average

- Not detected
* Procedure will not detect

NOTE: Compounds detected and not quantitated or quantitated at <1 ppb have been omitted.

DLC/vrp
3/15/83



. APPENDIX 111

New York State Department of Environmental Conservation

600 Delaware Avenue Buffalo, NY 14202 m

CERTIFTED MAIL Robert F. Flacke
Commissioner

March 16, 1981

bcc: D. L. Cummings:
A. F. Kapteina
M. L. Norsworthy
Mr. C.W. Newton V. M. Norwood _
0lin Chemical Corporation M. B. Sokolowski
2400 Buffalo Avenue L. B. Tew
Env. File

Niagara Falls, NY 14302

Re: 0lin Corporation
SPDES #NY 0001635
Contaminated Well Water Supply - Report
December 1, 1980

Dear Mr. Newton:

This Department has reviewed Olin's submitted reports on the contaminated
well water supply. The following comments are forwarded and additional information
requested,

l. A specific explanation as to the source or cause of this organic
contamination in the groundwater supply wells is requested. This
was noticeably absent in the report.

2. The report references "remedial surficial action™ which when
supplemented with continued pumping of the wells will result in
flushing of the aquifer. Detailed information is requested
regarding specifics of such a program and its expected
consequences.

The possibility of extendinc the well casings from their present 38 ft. level
down to a 75-100 ft. depth should be considered as a means to exclude upper bedrock
aquifer contamination from entering these wells.

Oliné December 1, 1980 Report entitled "Monitoring Study - Contaminated Well
Water Supply” has shown that the groundwater wells as a cooling water source have
been shown to contribute organic loadings to the River in the range of 250 lbs/day
through the outfalls. The Clean Water Act specifies that BAT requirements must be
met for all discharges to navigable waters by July 1, 1984. As such, two well
operation can continue with monthly Volatile Organics Analysis monitoring and
semi-annual complete organic characterization to assess the effectiveness of this
pumping on decontamination of the bedrock aquifer. However, the company should
proceed with an alternate design to meet BAT by 1984 if pumping does not exhibit
sufficient flushing to decontaminate the cooling water. This contingency plan
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should be drawn up to allow for review and subsequent completion of necessary construction
by early 1984. A compliance schedule will be recommended for inclusion in the

renewal permit which would require an Engineering Report by October 1982, Final Plans

by February 1983 and Completion of Construction by June 1984.

If you should have any questions concerning the above, please contact
Angelo Sarkees at 842-5826. A meeting between this office and 0lin representatives
would be appropriate subsequent to your review of this letter and submission of the
requested information.

Very truly yours,

Robert G. Speé
Regional Engineer\ for wWater Quality

AJS:dd
cc: Mr. Nadler, Attn: Mr. Pallante

NCHD
Mr. Adamczyk



CALGON CARBON CORPORATION
PITTSBURGH, PENNSYLVANIA

CARBON APPLICATION REPORT

PILOT COLUMN STUDY

Prepared for 0lin Corporation

Niagara Falls, New York

APPENDIX |V




INTRODUCTION

This report summarizes the pilot column study in which granular activated
carbon was evaluated for treating up to five million gallons per day of
contaminated well water at Olin Corporation, Niagara Falls Production
Facility. The pilot column study was performed by 0Olin Corporation, as
directed by Calgon Carbon Corporation, from October 5, 1982 to termination
on January 31, 1983. Daily samples were collected by 0lin from each of
the four (4) carbon columns connected in series plus the influent well
water supply. Selected samples were analyzed for five volatile compounds
by gas chromatography. Samples were analyzed by RECRA Environmental
Laboratories and these results were interpreted by Calgon in this report.

The primary objectives of this pilot column study was to verify the mini-
column test data developed previously by Calgon that a ten minute contact
time is sufficient to contain the priority pollutant organics in the well
water and project a carbon usage rate.

CONCLUSION

The pilot column study verified that a ten (10) minute contact time was
sufficient to contain the mass of priority pollutant organics below a
total discharge limit of ten (10) pounds per day at a well water flow
rate of 5 mgd. With six (6) adsorbers operating in parallel and a seven
(7) day staggerred start-up of each adsorber, 52 truckloads (1,040,000
pounds of activated carbon) would be required to treat 5 mgd per year. A
proportionally lower carbon usage rate is required at lower flow rates.

RECOMMENDATION

It is recommended that six (6) adsorbers be connected in parallel to
process this water at a flow rate of 5 mgd. These adsorbers should be
staggered at a seven day interval in start-up so that only one vessel is
replaced at a time.

It is recommended that chloroform be utilized as the operational control
parameter to provide indications when to change the lead bed.

Also, since there was a solids build up on the first pilot column that
resulted in increased pressure drops, it is recommended that this concern
be further addressed prior to installing the full scale system.
DISCUSSION

Mini-Column Study

From February 22 to March 2, 1982 "Mini-Column Feasibility Testing" was
performed to evaluate granular activated carbon for the treatment of five
million gallons per day of contaminated well water at 0lin Corporation,




Niagara Falls Production Facility. The mini-column test, is presently
called "Accelerated Column Test" (ACT), can predict carbon requirement in
a few days of laboratory analysis where normally months of field work are
required. An ACT was performed on samples of well water at a flow rate
of 279 gpm and a twenty (20) minute contact time. Results of this test
yielded the run time at which various organic compounds in the well water
broke through the carbon. Of the total organic loading, five (5) volatile
organic compounds broke through the column in a simulated 125-day period.
The twenty (20) minute contact time was shown to be conservative and a
shorter time needed to be evaluated. Using these results, a pilot column
study was designed which evaluated four different contact times at a flow
rate of 579 gpm.

PILOT COLUMN OPERATION

The pilot column study was designed to determine the optimum contact time
which would contain the wavefront. Four (4) five-inch (5") diameter
columns, used in this study were connected in series. Ninteen (19) pounds
of activated carbon was placed in each column to simulate a five (5)
minute contact time per column at a flow rate of one (1) gallon per
minute. Therefore, the effluent emitted from Column II would have a ten
(10) minute contact time and Column IV a twenty (20) minute contact time.

0lin operated the pilot column system and adjusted the flow rate to

maintain approximately 1 gpm through the columns. Samples of the influent
(see Table 2) and the effluent (see Table 3 through 5) streams were

collected by Olin personnel. These samples were then submitted to RECRA
Environmental Laboratories for analysis and the data is tabulated in the
attached tables. This data was then used to calculate the carbon requirement
for the system. ‘

ANALYTICAL RESULT

Table 1 presents a list of the organic priority pollutants present in the
well water during the pilot column study. Over the duration of the study,
seventeen (17) weekly samples of the well water were collected and analyzed
for the volatile organic compound 1ist in Table 1. The high, low, and
average result of these analyses are presented in the table.

The pilot carbon study verified, as previously demonstrated by the ACT,
that five volatile compounds were the only organics to break through the
columns, these being methylene chloride (CHpCls), chioroform (CHCl3),
(1,1-and 1,2-) Dichloroethylene (C2H2Cl1,), and carbon tetrachloride
(CCl4). Table 2 presents the concentrations of these compounds in the
influent to the first carbon column over the duration of the study while
Tables 3 through 5 present the columns effluent concentrations. As can

be seen, the influent is highly variable which in turn is reflectd in the
column effluents. Previously collected data has shown there are day-to-
day and well-to-well fluctuations in the concentrations of total volatiles




and the specific chemical species. Some of the data fluctuation may be
attributed to sampling and analytical error due to the volatile nature of
these compounds and the capability of the analytical methods.

A summation of the total effluent concentration from each column is
presented in Tables 6 and 7. These results are translated into pounds of
organics discharged versus actual operating time (or total gallons treated)
in Figure 1.

TREATMENT SYSTEM

The proposed carbon treatment system to remove organics from Olin's
contaminated well water is six (6) adsorbers with 20,000 pounds of granular
activated carbon per adsorber that are connected in parallel. An influent
header would distribute the untreated water to each adsorber. Each '
adsorber would begin treatment on a prearranged staggerred start-up so

that only one carbon bed would require replacement at a time. The effluent
from each adsorber would then be connected to a discharge header to feed
the plant operation.

Effluent Total Volatile Organics (TV0), for a normal ten (10) minute
contact time, are summarized in Table 6 (plotted in Figure 2) for the
treatment of 833,333 gpd. With six (6) adsorbers connected in parallel,
the system would treat 5 mgd.

0lin final SPDES permit limitations (effective July 1, 1984) will allow
them to discharge up to ten (10) pounds/day total organic priority
pollutants. However, because of the fluctuations in the data, 0lin
requested the system be designed with a 20% safety factor or to achieve a
maximum eight (8) pound/day organic limit in the effluent stream.

Based on a seven (7) day staggered start of the adsorbers and 5 mgd for
365 days, 01in would require 52 carbon changes per normally operating
year or 1,040,000 pounds of granular activated carbon. The sum of the
projected effluent quality from each adsorber based on Figure 2 for a ten
(10) minute contact time is 7.4 pounds of TVO per day.

Figure 3 shows a comparison of TVO and chloroform versus cumulative

operating time. For the first 42 days of operation, chloroform approximately
~matches TV0; after 43 days, the increase in 1,2 dichloroethylene increases
the slope of the TVO curve. Chloroform is a good indicator of carbon
exhaustion and is recommended as the control parameter.

PRECIPITATE CONCERN

During the pilot column study a precipitate accumulated on the carbon in
Column I which resulted in the column having to be backwashed. In a
large scale system this solid buildup could increase the pressure drop to
the point that frequent backwashing would be required to maintain a
reasonable pressure drop through the system.




In view of this concern, it is recommended that the pilot system be put
back on line at a 1 GPM flow rate to observe the precipitate buildup
over a two week period. Water samples should be collected and analyzed
to determine what is causing the precipitate, i.e., suspended solids or
chemical precipitation. Also, flow and pressure readings should be
carefully monitored at Teast daily. When sufficient precipitate has
accumulated on the bed, a sample of the precipitate should be analyzed.
This data in addition to flow and pressure readings taken during the
initial pilot study will be evaluated by Calgon.

The normal analytical test for determining the precipitates characteristics
are:

1. Alkalinity (CaC03)
A. Phenolphthalein
B. Total

C. Bicarbonate
D. Carbonate

2. Hardness (CaC0O3) (ETDA)

A. Ca
B. Mg
3. pH
4. Solids

A. Filterable, Dissolived-TDS

B. Non-filterable, Suspended-TSS
C. Total-TS

D. Settleable Volumetric

5. Sulfate (SOg)
6. Chloride (C1-)
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TABLE 1

OLIN-NIAGARA FALLS PLANT
PRIORITY POLLUTANTS PRESENT IN CARBON COLUMN INFLUENT
(Samples only analyzed for volatile organics)
10/8/82 to 1/27/83

] Concentration
(ug/1)

COMPOUND HIGH LOW AVERAGE
BHC (Hexachlorocyclohexane) * * *
Carbon Tetrachloride 58 18 35.4
Chloroform 400 160 279.4
Dichloroethenes 190 s 41 s 131.5
Dioctyladipate * * *
Dioctylphthalate * * *
Fluoranthene * * *
Hexachloro-1,3-butadiene * * *
Hexachloroethane * * *
Methylene Chloride 140 N.D. 8.2
Monochlorobenzene 24 N.D. s 4.2
Pentachlorobutadiene * * *
Pentachloroethane * * *
Phenanthrene/Anthracene * * *
Pyrene * * *
Tetrachlorobutadiene * * *
1,1,2,2-Tetrachloroethane 170 46 116.1
Tetrachloroethene 1400 410 854.7
Toluene N.D. N.D. N.D.
Trichlorobenzene * * *
1,1,1-Trichloroethane 21 N.D. s 10
1,1,2-Trichloroethane s 10 N.D. s 6.0
1,1,2-Trichloroethene 1400 430 873.5 .
Benzene 14 N.D. s 1.4
Diisoctylphthalate * * *
Methanol * * *
1,1,1,2-Tetrachloroethane * * *
Dichlorobenzene * * N*D
Dichloroethane N.D. N.D. »He
Vinyl Chloride 22 N.D. £ 13.8
Trichlorofluoromethane N.D. N.D. N.D.

N.D. Not detected
* Volatile organic analysis will not detect this compound

NOTE: Compounds detected and not quantitated or quantitated at <1 ppb have been omitted.

NOTE: Average values represent 17 sample results.

VOL/vrp
3/18/83



TABLE 2
0Tin - Niagara Falls Plant Pilot Carbon Study
INFLUENT DATA

(1g/1)

RUN DICHLOROETHYLENE

DAYS DATE CHC1,  CRCI, L1 1,2 ccl, TOTAL*
0 N 10/6 #1 280 450 <20 <20 <20 730.0
7 N 10/13 220 440 <20 <20 22 682.0
28 1/3 330 170 < 140 47 687.0
37 11/12 74 160 <2 48 <2 282.0
48 11/23 1 230 <1 54 1 306.0
57 12/2 13 300 2.7 280 57 652.7
69 12/14 N 330 4.1 200 2.8 547.9
80(72) 12/25 48 350 <.5 110 25 533.0
85(77) 12/30 36 340 <.5 91 18 485.0

* Total of indicated volatile organics
() Run days corrected for column down time
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TABLE 3
01in - Niagara Falls Plant Pilot Carbon Study

METHYLENE CHLORIDE IN CARBON COLUMN EFFLUENTS

(ng/1)
RUN COLUMN NUMBER
DAYS DATE T T TIT v
0 10/6 <0.5
1 10/7 2.2
3 10/9 3.5
4 10/10 <0.5
5 10/11 19.0
6 10/12 <0.5
7 10/13 2.6 <0.5
8 10/14 140 570
10 10/16 290 24
11 10/17 5 AM 19 18
6 PM 25 <0.5
13 10/19 30 20
15 10/21 20 3.1
17 10/23 1.3
19 10/25 5.5 4.4
21 10/27 15 4
22 10/28 g1
- 23 10/29 <1
25 10/31 91 140
27 1172 160 130
29 11/4 150 130
30 11/5 <0.5
Krd 11/7 ) 3.7 : .59
33 11/8 0.57
34 11/9 1.2
37 11/12 1.8 .89 1.7
40 11/15 3.0
42 11/17 3.5 1.6
43 11/18 1.9
45 11/20 9.5 1.9
47 11/22 1.5
48 11/23 13 18
51 11/26 6.7
53 11/28 3.1 6.6
56 121 ‘ 1.2 .75
57 12/2 <.5 12
58 12/3 - e 39
60 12/5 11
63 12/8 5.0
64 12/9 4.5
69 12/14 4.6 11 6.9 6.5
80(72) 12/25 47 230 59 <.5
85(77 12/30 99 39 85 <.5
91(83 1/5 64 39
93585 1/7 3
95(87 1/9 39 11
98290 1/12 <.5 24 29
103(95 1/17 42 2.4
107(99) 1/21 K} 51
113(105) 1/27 12 <5

() Run days corrected for down time
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69
80(72)
85(77g
91(83
93(85
95(87
98290
103({95
1o7§99)
113(105)

DATE

10/6

10/7

10/9

10/10
10/11
10/12
10/13
10/14
10/16
10/17

10/19
10/21
10/23
10/25
10/27
10/28
10/29
10/31
11/2
11/4
11/5
11/7
11/8
11/9
11/12
11/15
11/17
11/18
11/20
11/22
11/23
11/26
11/28
12/1
12/2
12/3
12/5
12/8
12/9
12/14
12/25
12/30
1/5
1/7
1/9
1/12
117
1/2]
1/27

5
6

AM

P

M

TABLE 4

CHLOROFORM IN CARBON COLUMN
(ug/1)

EFFLUENTS

COLUMN NUMBER

A AA
o o o

o g owm

35
180
34
37
46
130
270
370

520
220
420
380
330
330

390

350
300

330

260

390
360
360

() Run days corrected for down time
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360
130
250
280

350
370
400
400
420
400

350
300

460
410
730

410

II1

3:0
35

74
10

250
160

190
23C
360

390

450
530

390
440
340
420
450
340
500
450
700

110

130

240
260
320
360

340
400
440
550
660
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69
80(72)
85(77)
91?83
93(85
95(87)
98(90)
103(95)
107(99)
113(105)

TABLE 6

01in - Niagara Falls Plant Pilot Carbon Study
SUBMATION OF TOTAL EFFLUENT FROM EACH COLUMN IN ug/1

C 0O L UMN '

DATE T 1T v

10/6 <.5

10/8 2.2

10/9 3.5

10/11 25.6

10/13 37.6

10/14 320.0

10/16 324.0

10/17 56.0

71.0

10/19 160

10/21 290.0

10/23 397.0

10/25 5.5

10/27 639

10/28 429.5

10/29 621.9

10/31 667.2

11/2 673.2

11/4 678.6

11/7 584.3

11/12 538.2 36.7

11/17 473.2 -

11/18 - 75.9

11/20 - 111.9

11/22 512.3 -

11/23 - 268.0

11/26 - 166.7

11/28 533.5 196.6

12/1 - 234.2

12/2 - 372.0

12/3 - - 149.0

12/5 - 410.3 -
12/8 - - 135.0

12/9 - 476.5 -

12/14 590.6 608.4 246.5

12/25 535.0 449.0 260.0
12/30 600.0 525.0 320.0
1/5 - 464.1 399.0
1/7 - 530.5 -
1/9 - 589.0 351.0
1/12 - 444.0 429.0
117 - 712.0 475.4
1/21 - 691.0 623.0
1/27 - 1074.0 746.0

() Run days corrected for column down time.
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APPENDIX V
D. R. Vaughn atr Charleston paTe October 8, 19i.
J. W, O'Grady AT Charleston COPY TO D. L. Cummings
P. J. Craney
New York State DEC a :_:_ Eagtemath
Bioassay, October 5-6, 1981 V. M Nzri/v;zl:i Y
M. S. Smithson
A. P. Szustak

On October 6, 1981, representatives from the NYSDEC were in the Niagara
plant to sample the water sources and clear water outfalls. This was done
as part of a larger state/federal project designed to assess the water quality
of the Niagara River. While composite samples were being taken of the North
and South wells, the river inlet and 1, 3, and 4 CW outfalls, grab samples
were taken at all of the preceding, with the exception of the river inlet,

for bioassay analysis. A bioassay was not run on the river water as the
DEC feels it has ample testing information on this source showing that it

is not acutely toxic.

The water for the bioassays was immediately transported to the State laboratory
at Avon, New York (just south of Rochester) and a 24-hour static test was
conducted. A 2-liter and two, 200 mil aliquots were taken from each sample.
Five fathead minnows, Pinephales promelas, were placed in the 2-liter containe: -
and 10 Daphnia magna, were placed in the 200 mil aliquots. The type and
nature of the bioassay was a 24-hour static test which is an indicator of acute
toxicity. At the end of the 24-hour cycle there were no fatalities. The
results of this test by the State as well as our own test in August indicate ther:
is no acute toxicity in either our water supplies or our clear water sewers,

The State will continue to test other industrial dischargersover the next 5 to
6 weeks and a report with all the results should be available in early December.

JWO /wr
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supject Niagara Falls Bioassay
August 26-27, 1981

OPpX<<XI>» 00O
VD ONE MO

SUMMARY :

On August 26 and 27 two 24-hour static bioassays were conducted on influent
and effluent water at the Niagara Falls plant. HNo mortality was exhibited in either of
the tests.

TEST I - The first test was conducted on well water from both the North and
South wells. Al1 methods employed followed those discussed in EPA-600/4-78-012
(Methods for Measuring the Acute Toxicity of Effluent to Aquatic Organisms, Peltier
1978). The fathead minnow (Pimephales promelas) was the test species used. The we’
water was collected in four (4), five £5) gallon grabs. Two (2) each from each well.
Each five (5) gallon grab was placed in a separate tank. Of the two (2) grabs from
each well one was aerated and one was not. Ten (10) fish were placed in each chamber
including two (2), five (5) gallon controls of city water.

TEST II - The second test was a crude screening test to obtain preliminary
data from various water sources throughout the plant. Four (4), five (5) gallon grat
samples were taken. One (1) each from 1CW, 3CW, 4CW and river influent. As in Test I
a five (5) gallon control of city water was also used.

DISCUSSION:

Test organisms were purchased from a fish hatchery in Pennsylvania, treated
for parasites and disease, and allowed to acclimate to laboratory conditions for two
weeks prior to the tests. Average fish size was 4.5 cm, average weight .78 grams.

TEST I - Two (2), five (5) gallon samples were taken from each well and placed
in previously sterilized five (5) gallon aquariums. Temperature of the well water at
the well head was 12°C. A heating coil was used to elevate the temperature to the
20-22°C range, as the fish were acclimated at 22°C. Prior tc the start of the test
each tank was tested for temperature and dissolved oxygen (D.0.). -

YWHY FILE THIS COPY? IF YOU MUST RETAIN IT, SPECIFY A DEFINITE RETENTION PERIOD: CNE YEAR OTHER



Distribution

Control A
Control B

North Well A*
North Well B*

South Well A*
South Well B*

-2~
Temperature

21
21

2
2

October 14, 168

[$a0e)) o 0o
0 0o

Do W

6.
6.

*Yolatile Priority Pollutant Analyses ran on well water samples of the same
date as the test water was taken (8/26/81) show levels of 4862 ug/1 in the North
Well and 6147 ug/1 in the South Well.

To insure that there was enough oxygen and to avoid the possibility of its
being a contributing factor to mortality, North Well tank B and South Well tank A were

aerated for 10 minutes.

Their D.0's were brought up to 7.6 and 7.5.

At the coﬁp]etion of Test I the temperature of all six (6) tanks was 22.0°C

and the D.0. of each was:

Control A 7.3
Control B 7.2

North Well A 5.6
North Well B 6.4

South We
South We

11 A 6.4
11 B 5.7

A1l test organisms were alive at the end of 24 hours and Test I was terminated.

TEST II - One (1), five (5) gallon sample each of 1, 3 and 4CW effluent anc

river water influent as well as a five

(5) gallon control were tested. The 1CW samp!:

was heated to bring it up to 22.0°C and 3 and 4CW were cooled to bring them down to
that range. The river water was 22.0°C at the sample point (the well house).

At the start of the test the following temperature and D. 0. was recorded.

Control
1CW*
3CW
4CW
River

Temperature

22.0°C
20.5°C
23.0°C
22.0°C
22.0°C

D.O.

O~~~
WP

*Yolatile Priority Pollutant Analyses was run on 1CW grab as this outfall is
primarily 100% well water. Data shows that the level was 3697 ug/1 on 8/27/81.

As in Test I, all organisms were alive at the end of the 24-hour testing period.



Distribution -3- October 14, 1981

CONCLUSION:

Although the test serves as a preliminary indicator that the water at Niagara
Falls is not acutely toxic a more vigorous long-term definitive test conducted over a

86-hour time period would confirm this. & /4§46&agl//
// . 0 Grad{:/)
JWO/vrp
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