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- TONAWANDA AREA

Geology
“  The Tonawanda study area {(pl. 2) consists of unconsolidated deposits of
-lay, sand, and till of Pleistocene and Holocene age overlying Camillus Shale
sedrock of Silurian age.
L}
Bedrock Units.--The Camillus Shale is the only bedrock unit encountered in
the area. As described previously, it is a gray, red, and green thin-bedded
ai0il With massive mudstone and also contains beds and lenses of gypsum.
‘hickness of the shale is estimated to be 400 ft but decreases to the north
near the contact with the Lockport Dolomite.

- Unconsolidated Deposits.--The unconsolidated units consist of glacial

iaterial deposited during the latter part of the Pleistocene epoch and
lacustrine material deposited during the early Holocene. The distribution of
we.nconsolidated deposits in the area is shown in figure 5. '

The Pleistocene materials are similar to those in the Buffalo area except
wa OT @ ground-moraine deposit, which consists mainly of lodgment till, silty clay
111, and sandy till. This deposit was formed by the transport and deposition
»f material beneath the southward flowing continental ice sheet (Muller, 1977)
ind is thus compacted and relatively impermeable.
-
The northern part of the area contains a Holocene lacustrine deposit com-
jisting primarily of clay with stringers of sand and silt., Most stringers are
@ ess than 3 inches thick and are discontinuous throughout the area.

The U.S. Geological Survey drilled five test holes in 1982 to obtain addi-
:ional data on the subsurface geology of the area. (Locations of these holes,
A-4 through SA-8, are shown on pl. 2.) The geologic logs are as follows:

Boring No. Depth (ft) Description
L
SA-4 0 - 1.5 Topsoil
1.5 - 6.5 Clay, sand, green
- 6.5 - 18.5 Clay, pink
18.5 Bedrock
- SA-5 0 - 6.5 Road fill, rubble
6.5 - 15.0 Clay, pink
19.0 - 24.5 Sand
24,5 Bedrock
-
SA-b 0 - 3.0 Topsoil, rubble
3.0 - 28.0 Clay, pink
- 28.0 - 44.0 Sand, silty
44,0 Bedrock
SA=7 0 - 1.5 Topsoil
- 1.5 - 16.5 Clay, gray—-green
16.4 - 19.0 Clay, pink
19.0 - 27.0 Clay, sandy pink
- 27.0 Bedrock
42
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Figure 5. Surfictal geology of the Tonawanda area.
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Boring No. Depth (ft) Description

SA-8 0 - 1.5 Topsoil
1.5 - 31.5 Clay, red
31.5 - 63.0 Clay, red, interbedded
with gravel
63.0 Bedrock

The inforwation obtained from these test borings, together with the data
from the disposal sites, can be used to characterize the geology of the area in
general terms. The unconsolidated deposits, primarily the Pleistocene and
Holocene lacustrine clays, are encountered within 6 ft of land surface.

Their thickness, which seems to be dependent upon the depth to bedrock, ranges
from 18.5 to 63.0 ft. The test drilling confirmed the boundaries of the
unconsolidated deposits as drawn by Muller (1977). Also, the Pleistocene and
Holocene clay units are similar except in color and the presence of sand
stringers in the latter.

Aquifer Lithology and Water-Bearing Characteristics

The hydrologic system of the Tonawanda area is similar to that of the
Buffalo area~=-a bedrock aquifer consisting of Camillus shale overlain by an
aquifer of uncoansclidated deposits.

Water within the bedrock aquifer flows through the joints, fractures, and
solution cavities within the unit. The Camillus Shale is estimated to have a
transmissivity ranging from 7,000 to 70,000 (gal/d)/ft (LaSala, 1968).
Regionally, under nonpumping conditions, ground water in the shale moves west
and south. Ground water in shallow bedrock discharzes into Tonawanda Creek,
Ellicott Creek, and the Niagara River (pl. 2)

The overlying aquifer consists of unconsolidated morainal and clay depos-
its. The morainal material is generally a clayey till whose permeability is
as low as that of the lacustrine clays. During the test drilling, ground
water was encountered at various depths within the clayey units; also encoun-
tered were stringers of permeable sand cthat initially yielded considerable
amounts of water. The yield diminished with time, however, as the stringers
became dewatered.

The low permeability of the deposits causes a seasonal perched water table,
similar to that of the Buffalo area, during periods of high precipitation.
This water table discharges into areas of low topography and eventually into
nearby surface-water bodies.

The hydrologic properties of the unconsolidated aquifer have been
discussed in several consultant reports on the geohydrology of the major
disposal sites; these reports are cited in the site descriptions (appendix B).

Permeability tests done by coansultants on clay samples from several of the
disposal sites indicate that the vertical permeability is low, ranging from
107% to 1078 cm/s. This is probably the reason for the nearly steady water
levels in monitoring wells screened in this aquifer. Horizontal permeability
may be orders of magnitude greater than vertical permeability.

Li
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The direction of ground-water movement in the aquifer is generally toward

the major surface-water bodies--the Niagara River and Ellicott, Sawyer, and
Tonawanda Creeks (pl. 2).

Ground-Water Quality

The chemical quality of ground water in the bedrock aquifer has been
investigated by LaSala (1968). Concentrations of sulfate ranged from 100 to
1,000 mg/L and hardness (as CaC03) frow 1,500 to 3,000 mg/L. <Chloride con-

centrations ranged from 100 to 1,500 wg/L, and specific conductance from 1,500
to 9,000 pmho/cm at 25°C.

Water samples were collected in the fall of 1982 from five observation
wells (SA-4, 5, 6, 7, and 8; locations shown in pl. 2 ) screened in the
unconsolidated deposits above the bedrock contact and were analysed for
priority pollutants. Four of the wells were along the eastern edge of
the area and one was adjacent to the Niagara River, Results of the analyses
(table 16) indicate that concentrations of cadmium, lead, and zinc exceeded
USEPA drinking-water criteria and NYS ground-water standards. A few organic
compounds were detected, all in minimal quantities except methylene chloride
and toluene. Chlordane was detected at a well along the eastern edge of the
area, and c-chlordane was detected at one well adjacent to the Gratwick-
Riverside Park site along the Niagara River. Additional sampling of ground

water in the aquifer would be needed to define its quality in the Tonawanda
area.

Three substrate samples were collected at localities not affected by

waste~disposal sites in the Tonawanda area and were analyzed for heavy wetals;
results are given in table 15,

Table 15.--lleavy-metal concentrations in substrate samples from undisturbed
soils in Tonawanda, N.Y., May 31, 1983 and June 1, 1883.
[Concentrations in ug/kg. Locations shown in pl. 2)

Sample

Location number Cadmium Chromium Copper Lead
Beaver Island State Park  SB-4 4,000 8,000 10,000 100,000
Mount Olive Cemetery SB-5 4,000 20,000 20,000 30,000
Oppenheim Park SB-6 1,000 20,000 20,000 20,000
Ellicott Creek Park 8B-7 4,000 10,000 20,000 20,000

Mercury Nickel Zing

Beaver Island State Park  SB-4 200 20,000 57,000
Mount Olive Cemetery SB-35 120 30,000 58,000
Oppenheim Park SB-6 110 20,000 59,000
Ellicott Creek Park $B-7 120 20,000 47,000
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TaBle B-15.-~Analyses of substrate samples from Tonawanda Coke, site 110,
Tonawanda, N.Y., May 24, 1983 (continued)
[Locations shown in fig. B-15. Concentrations are in ug/kg;
dashes indicate that constituent or compound was not found, LT
indicates it was found but below the quantifiable detection limit.]

Sample number and depth below land surface (ft)

1 (split) 3 3
(4.0) (4.0) (4.0)
Organic compounds {continued)
Nonpriority pollutants

Acetone -- (L64%*) 379%% -
Carbon disulfide 1B0d* (bla*x) 620%=* 161%%
Diecthyl phthalate -- (%) -- --
2-Hexanone -~ (-=) -- 17,1%%
4-Methyl-2-pentanone - (--) - 6,3%*
Styrene -- (== 86.1%* -
O-xylene 4, Tk (25.5%*) 238%x 17, 1%*
4=Chlorcaniline * (--) - -
Dibenzofuran - (*) - *
2-Methylnaphthalene * (*) -- *
4-Methylphenanthrene! - (*) - -
Tetrahydrofuran! - (-=) -- *
Perylene - (%) -- -
1-Methylnaphthalene!l * (-=> - -
l,B—Dimathylnaphthalene1 * (=) -- -
Thiophene! - (-=) * --
2-Methylbutane! -— (-=) - *
Cyclohexane! - (--) -- *
Unknown hydrocarbons! * (*) -- -—

111, ALUMINUM MATCH PLATE CORPORATION (USGS field reconnaissance) NYSDEC 915005

General information and chemical-migration potential.-~The Aluminum Match
Plate Corporarion site, a l-acre area in the city of Tonawanda, was used to
dispose of an unknown quantity of wolding sand with phenolie binder and alumi-
num grindings.

The potential for the downward movement of contaminants is probably small
because of the thick clay below. Chemical data give no indication of horizen-
tal migration. The potential for contaminant migration is indeterminable.

Geologic information.—-The site consists of glacial lacustrine clay overlying
bedrock of Camillus Shale. The shale is about 60 ft below land surface.

The U.S. Geological Survey drilled four test borings on the site in 1982;
the locations are shown in figure B-16, The geologic logs are as follows:
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e ——————
Boring no. Depth {ft) Description
1 0 -1.0 Topsoll with clay cap.
1.0 = 4.0 Clay, sandy, gray-green.
4,0 - B.5 Clay, red, dry.
SQIL SAMPLE: 3.0 ft.
2 0 - 1.5 Topsoil, black,
1.5 - 2.0 Clay, vellow,
ZOn - 2-5 Clay, l'ed, tight'
SOIL SAMPLE: 1.5 fr.
3 0 - 1.5 Topsoll, black.
1.5 - 5.0 Clay, red.
SOIL SAMPLE: 1.5 fr,.
4 0 - 2.0 Topscil, black.
2-0 - 5-0 Clay, redo :
SOIL SAMPLE: 1.5 fr.

Hydrologic ianformation.—-No ground water was encountered in the test borings

aor in previous test drilling along Military Road {(pl. 2}, and no ground water

was encountered to a depth of 16 ft.
Chemical information.~—The U.S. Geological Survey collected

four soll samples
results are given

from the boreholes for iron, mercury, and phenols analyses;

ia table B-16.

Only iron was detected.
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Table B-16.--Analyses of substrare samples from Aluminum Match Plate, site 111,
Tonawanda, N.Y., July 20, 1982,
[Locations shown in fig. B-16. Concentrations are ia ug/kg;
dashes 1ndicate that constituent or compound was not found, LT
indicates it was found but below the guantifiable detection limit,)

Sample number and depth below land surface (ft)

1 2 3 4
3.0 1.5 ) 1.5 1.5

Inorganic constituents

Iron 11,000,000 13,000,000 11,000,000 8,200,000

Mercury - - - --
Organile compounds

Phenol -- - ' - —=
114, ASHWLAND PETROLEI™ COMPANY (Literature review) " NYSDFG 915061

General information and chemical-migration potential,—~This site, in the northern
part of the town of Tonawanda, 1s a solid-waste landfill contaiaing spent lime,
clay, wood, concrete, metal, and phoephoric acid catalysts, The potential for
contaminant migration is indeterminable hecause data are lacking.

Geologic information.--~The UI.8. Geologlical Survey drilled four test borings on
the site in )975. The geologic logs indicated bedrock (Camillus Shale) at
approximately 80 ft below grade., Overlying the bedrock 1s a sequence of silt
and clay layers with occasional embedded gravel.

Hvdrologic information.-—-No hydrologic information is available.

Chemical information.~-No chemical data are available, and no monitoring has
beea proposed. '

115. ASHLAND PETROLEUM COMPANY (Literature review) NYSDEC 915N0Rc

General information and chemical-migration potential.--This site, received low-
level radioactive material during 1944-46., Approximately &,000 tons of uranium

ore tallings containiag 0.54 percent uranium was spread over the area to a depth
of 2 fr.

No data are available to determine contaminant migration hy ground-water
movement. However, the chemical analyses of water from adjacent drainage
ditches indicate the presence of some heavy metals and low-level radiation,
which indicates possible offsite migration by surface runoff. The potential
for contaminant migration in ground water is indeterminable,
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Federal Emergency Management Agency (FEMA), Flood Insurance Rate Map (FIRM), Town of
Tonawanda, New York, Erie County (Community Panel Number 360260 0001-0009), 1982.
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Bureau of National Affairs, Inc., Washington, DC, New York State Water Laws, 1979.



NEW YORK STANDARDS

5460
861:1003

fiem: 6. Radioactivity.

a, Gross beta.

Specifications: Shall not exceed 1,000 picocunes per
liter in the absence of Sr*™ and alpha emitters.
* b. Radium 226,

Specifications: Shail not exceed three picocuries per
liter.

¢. Strontium 90.

Specifications: Shall not exceed 10 picocuries per liter.

Note 1. With reference to certain toxic substances
affecting fish life, 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 nontrout waters near
industrial areas in this State wiil have an alkalinity of 80
milligrams per liter or above. Without considering in-
creased or decreased toxicity from possible com-
binations, the following may be considered as safe stream
concenirations 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 NH3at pH of
8.0 or above.

Cyanide — Not greater than 0.1 milligrams per liter
expressed as CN.

Ferro- or ferricyanide — Not greater than 0.4
milligrams per liter expressed as Fe{CN)6.

Copper — Not greater than 0.2 milligrams per liter 2x-
pressed as Cu.

Zinc — Not greater than 0.3 milligrams per liter ex-
pressed as Zn.

Cadmium — Not greater than 0.3 milligrams per liter
expressed as Cd.

CLASS A

Best usage of waiers. Source of water supply for drink-
ing, culinary or food processing purposes and any other
usages.

Conditions refated 1o best usage of waters. The waters.
if subjected to approved treatment equal 10 coagulation,
sedimentation, filtration and disinfection, with additional
treatment if necessary to reduce naturailly present im-
purities will meet New York State Department of Health
drinking water standards and will be considered safe and
satisfactory for drinking water purposes,

Quality Standards for Class A Waters

ftem: 1. Coliform.

Specifications: The monthly median coliform value for
100 m] of sample shall not exceed 5,000 from a minimum
of five examinations and provided that not more than 20
percent of the samples shall exceed a coliform value of
20.000 for 100 ml of sample and the monthly geometnic
mean fecal coliform value for 100 ml of sample shail not
exceed 200 from a minimum of five ¢xaminations.

ftem: 2. pH.

Specifications: Shall be between 6.5 and 8.5.

Item: 3. Total dissolved solids.

8-17-719

Specifications: Shall be kept as low as practicabie 1o
maintain the best usage of waters, but in no case shall it
cxceed 500 milligrams per liter.

f1ém: 4. Dissolved oxygen.

Specifications: For cold waers suitable for trout spawn-
ing, the DO concentration shall not less than 7.0 mg/|
from other than natural conditions. For trout waters, the
minimum daily average shall not be less than 6.0 mg/].
At no 'time shall the DO concentration be less than 5.0
mg/ 1. For nontrout waters, the minimum daily average
shall not be less than 5.0 mg/|. At no time shall the DO
concentration be less than 4.0 mg/l. -~

[rem: 5. Phenolic compounds.

Specifications: Shail not be greater than 0.005
miiligrams per liter {phenol).

Item: 6. Radioactivity.

a. Gross beta,

Specificatjons: Shall not exceed 1,000 picocurics per
liter in the absence of Sr™ and alpha emitters.

b. Radium 226. -

Specifications: Shall not exceed three picocuries per
liter,

¢. Strontium 90.

Specifications: Shall not exceed 10 picocuries per liter.

Note I: Refer 1o note | inder Class AA which is also
applicable to Class A standards.

CLASS B

Best usage of waters. Primary contact recreation and
any other uses sxcept as a source of water supply for
drinking. culinary or food processing purposes.

Quality Standards for Class B Waters

frem: 1. Coliform,

Specificarions: The monthly median coliform value for
100 ml of sampie shall not exceed 2.400 from 2 minimum
of five examinations and provided that not more than 20
percent of the samples shall excesd a coliform value of
5,000 for 100 ml of sampie and the monthly geometric
mean fecal coliform value for 100 mi of sampie shall not
exceed 200 from a minimum of five examinations. This
standard shall be met during all periods when disinfection
is practicad.

Trem: 2. pH.

Specificarions: Shall be between 6.5 and 8.5.

frem. J. Total dissoived solids.

Specificarions: None at concentrations which will be
detrimentai to the growth and propagation of aguatic
life. Waters having present levels less than 500
milligrams per liter shall be kept below this limit.

Iterm: 4, Dissolved oxygen.

Specifications:For cold waterssuitable for troutspawn -
ing, the DO concentration shall not be less than 7.0
mg/! from cother than natural conditiens. For trout
waters, the mimmum daily average shall not be less than
6.0 mg/l. At no time shall the DO concentration be less
than 5.0 mg/!. For nontrout waters, the minimum daily
average shall not be less than 5.0 mg/1. At no time shall
the DO concentration be less than 4.0 mg/|.

Note i: Refer to note | under Class AA which is also
applicable to Class B standards.

Published by THE BUREALU OF NATIONAL AFFAIRS, INC., WASHINGTON. D C. 20037 109
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NEW YORX STANDARDS

L]
861:1008

ltem: 2. Dissolved oxyvgen.

Specifications: Shall not be less than 5.0 mg/1 at any
time.

fiem: 3, Toxic wasties and deleterious substances.

Specifications: Nome- in amounts that will interfere
with use for primaey sontact recreation or that will be
injurious to cdibie fisky or shelifish or the culture or
propagation  thercof, or which in any manner shall
adversely affect the flavor, color. edor or sanitary condi-
tion thereof. or impair the waters for any other best usage
as determined for the specific waters which are assigned
{o this class.

CLASS sC

Best usage of waiers. The waters shall be suitabie for
fishing and all other uses except for primary coniact
recreation and for the taking of shellfish for market
pruposes.

Quality Standards for Class SC Waters

hem: |, Coliform

Specifications: The monthly geomelric mean total
coliform value for 100 mi of sample shall not exceed
10,000 and the monthly geometric mean fecal coliform
value for 100 m| of sample shall not exceed 2.000 from a
minimum of five examinations. This standard shall be
met during all periods when disinfection in practiced.

ltem.: 2. Dissolved oxygen.

Specifications: Shall not be less than 5.0 mg/! at any
time.

Jtemn: 3. Toxic wastes and deleterious substances.

Specifications: None 1n amounts that will interfere
with use for secondary contract recreation or that will be
imurious to edible fish or shellfish or the culture or
propagation thercof. or which in any manner shall
adversely aifect the flavor, color, odor or sanitary condi-
tion thereof or impair the waters for any other best usage
as determined for the specific waters which are assigned
to this class.

CLASS SD

Best usage of waters. All waters not primarily for
recreational purposes. shellfish culture or the develop-
ment of fish life and because of natural or man-made
conditions cannot meet the requirements of these uses.

Quality Standards for Class SD Waters

Item: 1. Dissolved oxygen.

Specifications: Shall cot be less than 3.0 mg/! at any
time,

/tem: 2. Toxic wastes and deleterious substances.

Specifications: None alone or in combination with
sther substances or wastes in sufficient amounts tg pre-
vent survival of fish life or impair the waters for any
other best usage as determined for the specific waters
which are assigned to this class.

&17-79

PART 702
SPECIAL CLASSIFICATIONS AND STANDARDS

Section 702.] Ciass A — Special (International boun-
dary waters).

(GREAT LAKES WATER QUALITY AGREE-
MENT OF 1972)

Best usage of waiters. Source of water supply for drink-
ing. culinary or food processing purposes. primary con-
tuct recreation and other usages.

Cunditions related 10 best usage. The waters, if sub-
jected to approved treatment, equal 10 coaguiation,
sedimentation, filtration and disinfection with additional
treatment, if necassary. to reduce naturally present im-
purities, meet or will mezt New York State Department
of Health drinking water standards and are or will be
considered saie and sanisfactory for drinking water pur.
poses.

Quality Standards for Class A — Special Waters

‘ International Boundary Waters)

ltemi: . Coliform.

Specifications: The geometric mean of not less than
five samples taken over not more than a 30-day period
shouid not excesd 1,000 per 100 ml total coliform nor
200 per 100 ml fecal coliform.

frem: 1. Dissolved oxygem.’

Specifications: In the rivers and upper waters-of the
lakes not less than 6.0 mg/1 at any time, In hypolimnetic
waters. it should be not less than necessary for the sup.
port of fish life. particulariy cold watzr species.

lrem: 3. Total dissolved solids.

Specifications Should not exceed 200 mulligrams per
liter.

Item: &4, pH

Specificaniuns Should not be outside the range of 6.7
1o 8.5,

lrtem: 5, fron. *

Specifications: Shouid not zxceed 0.3 milligrams per
liter as Fe.

lrem: 5. Phosphorus

Speciticatiuns. Concantrations should be limited 1o the
zxient necessary lo prevent nuisance growths of algae.
werds and slimes that are or may become injurious 1o any
benericial water use.

frem. 7. Radiouctiny,

Specificarions; Should be kept at the lowest prac-
neabie levels and 1n any event should be controiled to the
exient necessary to prevent harmiul effects on health.

Jtem: B, Taste and odor-producing substances, toxic
wastes and deleterious substances.

Specificarions: None in amounts that will interfere
with use for primary contact recreation or that will be in-
jurious to the growth and propagation of fish, or which in
any manner shall adversely affect the Navor, color or
odor thereof or impair the waters for any other best
usage as determined for the specific waters which are
assigrned lo this class.

/tem: 9. Suspended, colloidal or scttleable solids..

Specifications: None from sewage, industrial wastes or
other wastes which will cause deposition or be deleterious

for any best usage determined for the speafic waters
which are assigned to this class.

Published by THE BUREAU OF NATIONAL AFFAIRS. INC., WASHINGTON. D.C. 20037 LRR
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STATE WATER LAWS

frem: 10. Ol and foating substances.

Specifications: No residue attributable to sewage, in-
dustnal wastes or other wastes nor visidle oil film nor
glooules of grease.

frem: |]. Thermal discharges.

Specifications; (See Part 704 of this Title.)

To meet the water qualily objectives referred 1o in the
“Great Lakes Water Quality Agreement of 1972, the
standards listed above shall be subject to revision from
time to time afier further hearings on due notice.

Nore: Refer to noie | under Class AA which 15 also
applicabie to Class A — Speical (International Boundary
Waters) standards.

702.2 Class AA — Special (Lake Champlain drainage
basin}.

CLASS AA — SPECIAL

Best usage of warers. Any usage except for disposal of
sewage, industrial wastes or other wastes.

Quality Standards for Class AA — Special
Waters (Lake Champlain Drainage Basin)
ltem: |. Floaling solids. settleable solids, oil, sludge
deposits. toxic wastes, deleterious substances, colored or
other wastes or heated ligquids.
Specifications: None atiributable to sewage, industrial
waste or other wastes.
2. Sewage or waste effluents.
None into waters of this class.

702.3 Special classes and standards for the Lower Hud-
son River, Arthur Kill, Kill Van Kull, Harlem River,
Raritan Bay and Lower East River drainage basins, New
York Bay area, Nassau County including Long Isiand
Sound. Suffolk County, Upper East River, Long Istand
Sound drainage basins, within Queens, Bronx and
Wesichester Counties and Jamaica Bay drainage basin
within Kings and Queens Counties including a certain por-
tion of Rockaway Inlet. (a) This section applies to the
waters within the following areas. which constituie the
Interstate Sanitation District:

(I} The drainage dasin of the Lower Hudson River
from the mouth to northern Westchester-Rockland coun-
ty lines. except Saw Mill River and Sparkill Creek
drainage basins.

(2) The drainage basins of Arthur Kill, Kill Van Kuil,
and Harlem River, and Raritan Bay.

(3) The drainage basin of Lower East River from the
mouth Lo a line across East River north of Wards [sland
between Stony Point in Bronx County and Lawrence
Point in Queens County.

{4) New York Bay including Gravesend Bay, Coney
Island Creek. Atlantic Basin, Eric Basin, Gowanus Bay,
Gowanus Canal, the Narrows and Atiantic Ocean waters
off Coney Island lying westerly of a north-south line
from Light Inlet at the southeasterly tip of Conel Island
Peninsula to the south tip of Rockaway Point, thence
along the jetty to Rockaway jetty light, thence due south
to the New York-New Jersey boundary line.

(5) Nassau County including the waters of Long
Island Sound between Nassau-Queens and Nassau-

Suffolk county lines and the waters of Atlantic Ocean
10 the three mile limit between said county lines.

{6) The area within Suifolk County lying west of a
north-squth topographical limit line and its extensions 1o
a point i.Long Island Sound at the New York Connee-
ticut State boundary line duc north of Miller Place Beach
and to Blue Point on the south mainland thence
southward across Great South Bay to Water Island,
thence three miles due south to a point in Atlantic Ocean
at the south State boundary line.

(7) Certain tidal waters which are within the Upper
East River and Long Island Sound drainage basins
within Queens, Bronx and Westchester Counties.

(8) Jamaica Bay drainage basin within Kings and
Queens Counties and including Rockaway Injet east of
a north-south line drawn from Light Inlet at the south.
easterly tup of Coney Isiand peninsula near Manhattan
Beach to the westerly shoreline west of Lookout Tower
on Rockaway Point.

b. Said classes and standards of quality and purity
applicable thereto are set forth hereinafter and
designated Class [ and Class I[.

CLASS |

Best usage of waters. The waters shall be suitabie for
secondary contact recreation atd any other usage except
for primary contact recrcation and shellfishing for
market purposes. .

Quality Standards for Class [ Waters

ftems: |. Garbage, cinders, ashes, oils. sludge or other
refuse.

Specificatins: None in any waters of the marine district
as defined by Environmental Conservation Law
(§17-0105).

ltem: 2. Coliform.

Specifications. The monthly geometric mean total
coliform value for 100 ml of sample shall not exceed
10,000 and the monthly geometric mean {ecal coliform
value for 100 ml of sample shall not exceed 2.000 from a
minimum of five examinations. This standard shall be
met during all periods when disinfection is practiced.

ftem: 3. Dissolved oxygen.
~Specifications: Shall not be less than 4.0 mg/1 at any
time.

/tem: 4, pH.

Specifications: The normal range shall not be extended
by more than 0.! pH unit.

frem: S. Turbidity.

Specifications: No increase cxcept from natural
sources that will cause a substantial visible contrast to
natural conditions. In cases of npaturally turbid walers,
the contrast will be due to increased turbidity.

ftert: 6. Color.

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

Jtem: 7. Taste and odor-producing substances, toxic
wastes and deleterious substances.

Specifications: None in amounts that will interfer~
with use for secondary contact recreation or that will be
injurious to edible fish or shellfish or the culture or
propagation thereof, or which in any manner shall

Environment Reparter 112
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Lenz and Riecker, State of New York Official Compilation of Codes, Rules and Regulations,
Title 6 NYCRR Conservation, published for the Department of State, 1967.
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CHAPTER X DIVISION OF WATER RESOURCES
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New York State Department of Health, New York State Atlas of Community Water System
Sources, 1982.
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LaSala, A. M., Jr., Groundwater Resources of the Erie-Niagara Basin, New York, New York
State Department of Conservation, Water Resources Commission, Albany, New York, 1968.
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Many domestic-supply wells penetrate from | foot to a few feet into
the solubie rocks and produce smail but adequate vields. On the other
hand, industrial wells that were intended to produce large supplies of
water give a truer picture of the water-supply potential of the rocks.
Data on industrial wells show that the Camillus Shale will yield as much
as 1,200 gpm and the limestone unit as much as 300 gpm and probably more.
But the data also show that the rocks produce low yields at places. This
is shown by such wells as 301-848-1 which was drilled to obtain a large
supply far an industry but which yielded only 30 gpm. The water-bearing
zones obvious!y are unevenly distributed through the rocks. Factors
that control the occurrence of the water-bearing zones cannot be
evaluated at the present time to the extent necessary to predict exactly

where the zones occur.

The Lockport Dolomite is the !east productive unit of the soluble
rocks. Within the Erie-Niagara basin yields of wells in the Lockport
range from about 4 to 90 gpm. ODepth of the wells range from 20 to 70
feet. Most of the deepear wells were drilled where the depth to bedrock
is greatest. Domestic-supply wells generally are finished in the
fracture zone at the rock surface or in a bedding joint within the upper-
most 30 feet of the rock. 1t is usually not necessary to drill deeper
into the Lockport if only a small supply is needed.

Drilling deeper in an attempt to intersect additional bedding-
plane openings at depth would provide higher yields but, generally, at
the expense of lower water levels and therefore higher pump lifcs.
Johnston (1964) collected data on a much larger number of wells along
the outcrop belt of the Lockport Dolomite than were inventoried in the
Erie~-Niagara basin. He found that wells drawing water from the lower
LO feet of the Lockport (the northern part of the outcrop area) yield
from 1/2 to 20 gpm and have an average yield of 7 gpm. Wells finished
in the upper part of the Lockport (the southern part of the outcrop
area) yield from 2 to |10 gpm and have an average yield of 31 gpm.
Yields of as much as 50 or 100 gpm are possible from the Lockport in
the Erie-Niagara basin but would be exceptional,

CAMILLUS SHALE

Bedding and Jithology

The Camilius Shale lies above the Lockport Dolomite and crops out
to the south of where the dolomite is exposed. Exposures of the Camillus
Shale are rare in the Erie-Niagara basin because of the low relief of the
outcrop area and the cover of glacial deposits. Geologists who have
studied the Camillus in the study basin agree that it consists mostly
of gray shale. (For example, see Buehler and Tesmer, 1963, p. 29-30.)
Subsurface data, on the other hand, indicate that a considerable amount
of gray limestone and dolomite is interbedded with the shale. Along
with these carbonates, gypsum comprises a significant part of the
Camillus Shale. Some of the gypsum beds are as much as 5 feet thick.
Gypsum also occurs in the Camiilus as thin lenses and veins. Tabie I,

- 16 -
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Table l.--Log of a gypsum-mine slope near Clarence Center

(Site 300-839-A)

Log

Vepth below
fand surface
(feet)

Topsoil, subsoil, gravel and ciay........
Soft gray limestone mixed with clay

Soft dark-gray !imestone

Soft shaly |imestone,

thin bedded.......

-------------------------

---------

Crushed dark-gray limestone interbedded with 2-inch

seams of brown

|imestone

Dark-gray limestone interbedded with seams of gypsum

I 1/2 to 3

Hard gray |imestone interbedded with thin streaks

inches thick,

Of gypsum I/B to |/2 inch thickllll.'..l.l..l'llll"lll.

Soft gray limestone...

Hard gray limestone interbedded with

of gypsum...... terrieecacsat it anaan tesasaaa
Hard gray limestone...... trsessevecasstones Cieaan
Gypsum,..... Cesseaaa crrrersue it esevtenany .
Brown |imeston@.ceeccscscnsccscsscsnnssnsasssaa

Gray limestone....... .

Soft, crumbly green=-gray material

Hottled rock rich In gypsume.eceacsesnasne

Soft brown

limestone., .

Cap rock =- hard dark-gray |limestaone,...

Soft shaly material...

* e S8 a TP L I I IPPPEOUSE b

-17 -

(shale)..veease

——

0-25.5
25.5-27.5
27.5-29.5
29.5-38.0

38.0-40.8

L0.8-43.6

43.6-45.1

L45.1-49.1

49.1-52.1
52.1-57.6
57.6-58.3
58.3-59.3
53.3-61.3
61.3-64.3
64.3-65.1
65.1-65.7
65.7-66.8
66.8-66.9
66.9-71.4



which is a log compiled during construction of a mine slope, illustrates
the occurrence of gypsum and the predominance of carbonate rocks in some

parts of the Camillus.

Though the Camillus dips southward at approximately 40 feet to the
mile, the dip is not uniform. Gypsum miners say the formation ""'rolls,"
to describe the gentle folding of its beds. The formation is marked by
broad, low folds with amplitudes of a few feet and spacings of a few
hundred feet between crests. The fold axes generally are east-west.

Water=-bearing openings

The extensive beds of gypsum make. the Camillus Shale unique among
the shale formations of the basin. The importance of the gypsum lies in
its solubility; gypsum is far more soluble than the enclosing rocks,
whether shaie, dolomite, or !imestone. Where gypsum has been dissolved,
openings exist for the passage and storage of water.

The effect of the solution of gypsum on the water-bearing properties
of the Camillus Shale (and other rocks) can be readily appreciated. Where
the topmost beds of the Camillus crop out at the base of the falls of
Murder Creek at Akron, the Camillus seems to be an impermeable shale. |If
one judged the water-bearing properties of the Camillus on the basis of
this outcrop alone, he would be wrong. Ylelds of water wells and drainage
into gypsum mines prove that large volumes of water do move through the

Camillus.

Clues to the nature of the water-bearing openings in the Camillus
can be obtained by considering some of the circumstances where large
volumes of water were obtained. About 1885, the Buffalo Cement Company
located a 4-foot thick bed of gypsum only 43 feet below land surface by
test drilling in Buffalo on Main Street near Williamsville. A shaft was
sunk with the intention of beginning a subsurface mining operation, but
when the gypsum was struck the shaft was flooded with ground water. The
report is that ''..... a pump with a capacity of 2,000 gallons per minute
failed to make any impression upon it [the water) and the attempt was
abandoned' (Newland and Leighton, 1920, 209-210).

In 1964, a gypsum mine near Clarence Center received an unexpected
inflow of ground water. Several hundred gallons of water per minute
continuously enters the mine at a place about midway down the entry
slope. This water is pumped out by a drainage system diagrammatically
shown in figure 6. Ordinarily, only small seeps occur in the remainder
of the mine from roof bolts and small cracks in the roof. At a distance
of more than a mile from the entry slope, the working face intersected
an unplugged drill hole. Water poured into the mine at an alarming rate
until the hole was plugged with much effort.

Large-yield wells, such as those at Tonawanda and North Tonawanda,
obtain water from thin intervals of gypsum-bearing rock. The gypsum
in the Camillus Shale obviously is related to the occurrence of large
quantities of water. Gypsum is a highly soluble mineral and is

- 18 - 'g%
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Figure 6.-=0ccurrence of ground water in the Camillus Shale
at a gypsum mine near Clarence Center.

dissolved by circulating ground water faster than are the enclosing rocks.
Very likely the openings in the Camillus that yield copious amounts of
water were formed by the solution of gypsum by ground water. The water-
bearing zones are mainly horizontal because most of the gypsum occurs in
horizontal beds and thin zones of gypsiferous shale and dolomite. Only
those gypsum zones actually exposed to circulating ground water can be
widenad by solution. The gypsum must be in contact with an open fracture
through which the water can move. |f no open fracture exists, the gypsum
cannot be dissolved. The occurrence of ground water at the gypsum mine
shown in figure 6 is a further illustration. The 4 1/2-foot thick bed
that is mined at a depth of 66.9 feet {table 1) is dry because of the
lack of vertical fractures to transmit water to it.

The solution-widened water-bearing zones occur at various depths
and stratigraphic horizons in the Camillus. The existence of such zones
is borne out by well data. For instance, wells 303-850-1 and -2 are
90 feet apart and obtain water from the same 2- to }-foot thick zone at
a depth of 67 to 68 feet. Such zones may be continuous for as much as
|l or 2 miles but information is not available on the extent of individual
zones. The gypsum occurs principally in lenticular beds. The thicker
beds may be 3 or 4 miles in lateral extent. The thinner beds can be

expected to be much smaller in extent.

A zone of fracturing and solution extending several feet below the
rock surface yields relatively small but sufflclent water supplies for
domestic use. This zone appears to be present throughout the area and Is

unrelated to stratlgraphic position.
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POP90

53560
128481
4588
5006
6991
12461
56717
91920
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Ficure 19. Physiographic
Cenozoic Era

PHYSIOGRAPHIC PROVINCES AND
TERTIARY HISTORY

The physiographic provinces of New York are shown
in figure 19. Modern landscapes of the State were shaped
largely during the Cenozoic Era, the most recent 65 mil-
lion years of geologic history. Although the overail fea-
tures later would be modified and blurred by glaciation,
the broad outlines of modern mountain, valley, and plain
first were carved by the unrelenting rush of water to the
earlier Cenozoic seas.

The long sequence of erosion presumably began with
the arching of the Jurassic Fall Zone erosion surface in

provinces of New York, based on relief and

ADIRONDACK

HIGHLANDS

DS

UPLANDS

carskitl

- By T g 3

geelogy {Modified after G, B. Cressey, 1952)

mid-Cretaceous time. As its eastern flank dipped beneath
the encroaching Atlantic Ocean to receive Coastal Plain

deposits, the axis domed sufficiently to initiate the sculp-.

ture of the Appalachians and Adirondacks. Few, if any
of today’s land forms can be traced so far back, however.
Most researchers believe that all the exposed remmnants
of the dissected Fall Zone surface were obliterated by
subsequent erosion.

South of New York, at least a partial record of Ter-
tiary geology persists in the Coastal Plain deposits, In
addition to a sedimentary record, datable igneous intru.
sions cut rocks of varying degrees of deformation in the
western states. But in New York, no such tangible evi.
dence of Cenozoic events exists. The Coastal Plains sedi.
ments derived from the long-continued degradation of
New York and New England now rest on the Continental

LR



Shelf, beneath manv falhoms ol waier. Because of a rela-
tivelv recent tilting of the coastline about a northwest.
southeast axis near New York Citv, the Coastal Plain has
been raised south of New York: east and north of the
city, all but the Long Island Cretaceous has been depress-
ed below sea level.

Since exposed Tertiary sedimentary deposits are absent
in New York, its geological history must be reconstructed
[rom the onlv data available, the present physiographic
features of the State. In an area as small as New York,
where climate does not vary significantly, land forms
have been determined primarily hy geology. Characteris-
tic differences between the physiographic provinces have
resulted from the ways in which rocks of differing litho-
logies and structures have reacted to the erosional force
of the Cenozoic. Thus, while many authorities have classi-
fied New York's physiographic provinces in various ways,
all are more or less in agreement as to the outlines of the
major provinces; they differ mainly in the names applied
to the provinces. Those used here were proposed by
George B. Cressey (1952, personal communication, J.G.
B.Y. From north to south, the physiographic provinces of

New York zre:

St. Lawrence-Champlain Lowiands

New York's northernmost province includes the St.
Lawrence River Valley (northesst of the Thousand Is-
lands), the low hills sonth of the river valley, and the
Lake Champlain Valley (fizure 19). The underlying rocks
—Cambrian and Ordovician sandstones, dolomites, and
limestones—dip gently away from the Adirondacks. Re-
lief is approximately 100 feet. Streams draining the north-
ern and eastern slopes of the Adirondacks flow across the
province, The shoreline of Lake Champlain is largely
controlled by north-south and east-west faults which have
chopped the Paleozoic sandstones and carbonates into

large blacks.

Adirondack Highlands

The highest mountains in New Yerk occur in the Adi
rondack Highlands, especially in the High Peaks region;
the High Peaks, in the east-central part of the province,
are underlain by anorthosite, which is highly resistant to
erosion. Two peaks—Mt. Marcy and Mt. Algonquin—are
over 5,000 feet in elevation, and many exceed 4,000 feet,
Average relief in the Adirondack Highlands is 2,000 feet.
North, west, and south of the High Peaks area, elevations
decrease gradually; east to the Champlain Lowland, the

slope is more abrupt.

33

The Adirondacks are transected by long, northeast-
southwest lineaments, representing shear zones or major
faults. The lineaments frequently control drainage and the
shape of land forms. Many lakes follow geologic contacts,
or are confined to valleys along weak metasedimentary
rocks. Because glacial deposits have clogged the normal
radial drainage, lower areas are dotted with lakes, ponds,
and swamps.

Tug Hill Upland

The Tug Hill, an isolated upland in the eastern part of
the Erie-Ontario Lowlands, is probably the most desolate
area of the State. Elevation is 1,800 to 2,000 feet, and
relief ia very low. The Tug Hill results from & resistant
cap rack of Oswego Sandstone (an Ordovician sedimen-
tary quartzite), resting on a thick series of sandy shales.
These, in turn, overlie Trenton and Black River lime-
stones, which form a flight of rock terraces along the west
side of the Black River Valley. The low slope of the cap
rock and the thin cover of glacial deposits have caused
poor drainage and many swamps.

Erie-Ontario Lowlands

This province encompasses the relatively low, flat areas
lying south of Lake Erie and Lake Ontario and extend-
ing up the Black River Valley. From the lake levels of 570
feet and 244 feet, respectively, the land rises gently east-
ward and southward. The maximum elevation (1,000
1,500 feet) occurs along the Portage Escarpment, the
boundary with the Appalachian Uplands to the south. Par-
ticularly in the Ontario Lowland, east-west escarpments
ere formed by the Onondaga Limestone and Lockport
Dolomite. (The Lockport is the cap rock of Niagara Falls
and the falls of the Genesee River at Rochester.) The
simpie erosional topography has been modified subatanti-
ally by glacial deposition of drumlin fields, recessional
moraines, and shoreline deposits,

Hudson-Mohawk LowWa

The general topography of the Hudson-Mohawk Low-
lands resulted from erosion along outcrop beits of weak
rocks. In the Mohawk Lowlands, the outerap belts lie be-
tween the Adirondacks and the Helderberg Escarpment;
for the Hudson, they lie between the Catskills and the
metamorphosed shale hills of the Taconics. Most of the
province has low elevation and relief. It is underlain
primarily by Ordovician shales which have heen exposed
by the southward and westward stripping off of Silurian
and Devonian limestones,

~0
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“U. S. Department of Agriculture, Soil Conservation Survey, in cooperation with Cornell
University, Soil Survey of Erie County, 1986.
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e s and sod crops in the cropping system

B the surface from scour when flooding occurs.
2 lavel soil is well suited to special crops that
wnation and a stone-free plow layer.
il is also well suited to pasture and hay.
=21 can restrict plant growth and cause the loss
’. sture seeding. Proper stocking, rotation of
g« yearly mowing, and deferment of grazing when
{8 wet are the main management concerns.

Rations of lime are needed for optimum growth of

e grasses. 4
8§ votential of this soil for wood crops is good. Only
BF acreage is wooded. There are few limilations for

Bosproduction. Trees that require acid conditions do

BGr-this soil.

Bading is a serious limitation for most urban uses of
oll: Where the soil is used for septic tank

ntion fields, pollution of the water supply can occur
se of flooding and because the substratum is

ately to rapidly permeable. Some areas are weil

ad to recreational uses, such as athletic fields that
ire a gravel- and stone-free, nearly level site. This
Js an excellent source of topsoil.

8 Tioga soll is in capability class .

4!

e—Udorthents, smoothed. These soils formed in
e manmade cuts or fills. Most of these areas are

ar industrial sites, urban developments, or construction
g8, These soils consist of various kinds of excavated
Wdrthy material that has been stockpiled for use as fill or
ndressing, soil and rock material that has been trucked
m other areas and leveled, or soil deposits that are
joft In areas that have been excavated or deeply
‘scalped. Fill material is variable in composition, but
ldamy, earthy materal is dominant. In some places, the
fillis mixed with slag or cinders around abandoned
raliroad yards. in other places, the earthy fill contains up
0010 percent concrete or asphait and other trashy
Wwastes.

=This map unit is mainly nearly level or gently sloping.
“;8Some areas are steeper, particularly at the edge of cuts
{and along the sides of mounded fill. The areas are
-variable in shape, depending mostly on ownership
;.boundaries. They range from 5 to 700 acres or more.

- {The larger areas are in the city of Buffalo and adjacent
suburbs near the larger industrial complexes.

_$gm Udorthents are too variable to have a typical profile,
#'but in one of the more common profiles the surface layer
! IS’: brown or grayish brown very gravelly loamy sand to
;3w Silty clay loam 1 to 8 inches thick. The substratum is
.z tommonly light olive brown, brown, or dark yellowish
2 brown and varies widely in texture from very graveily

% loamy sand to silty clay.

: Most areas are idle and support scattered weeds and
- grasses. A few areas have reverted 1o brush and tree

» ‘saplings. Some areas, particularly around railroad yards,
fl- are used for urban deveiopment.

"
e

133

These Udorthenis are mostly excessively drained to
moderately well drained. Often the fill has been placed
on very poorly drained to moderately well drained soils.
Texture, stone content, soil reaction, and depth to
bedrock vary considerably from one area to another.
Bedrock, however, is usually at a depth of more than 5
feet. Depth to the seasonal high water table and
permeability are variable and depend on topography,
degree of compaction, soil texiure, and other related
factors.

These cut and fill areas are usually poorly suited to
farm or recreational uses. Onsite investigation is
essential to determine the feasibility of using areas for
any purpose.

These Udorthents have not been assigned a capability

subclass.

Ud—Urban land. This map unit is a miscellaneous
area in which 80 percent or more of the soil surface is
covered by asphait, concrete, buildings, or other
impervious structures. it includes parking lots, shopping
and business centers, and industrial parks——in the cities
of Buffalo and Lackawanna but also the business
districts and adjacent shopping centers of villages in the
suburban area near Buffalo. These areas generally range
from 3 to 500 acres or more and are mostly nearly level
to sloping.

Included in mapping are some landfills that have not
been built upon or covered with asphait. In many of
these, several feet of fill has been placed over marshes
and flood plains. The included areas range up to 3
acres.

it was not practical to examine and identify the soils
underlying these impervious Urban land areas. Careful
onsite investigation is necessary to determine the
suitability and limitations ot any abandoned areas for any
proposed use. Some abandoned areas are suitable for
asphalt-covered playgrounds or other recreation uses
requiring a hard, impervious surface.

These Urban lands have not been assigned a
capabiiity subcilass.

UeB—Urban land-Benson complex, 3 to 6 percent
siopes. This complex is made up of gently sloping areas
of Urban land and excessively drained and somewhat
excessively drained Benson soils. Some areas of the
Benson soils have been graded, scalped, or filled during
urbanization. This complex is underlain by shallow
limestone bedrock. These areas are generally about 5 to
100 acres. Slopes are long and gradual and are
occasionally interrupted by ledges of rock outcrop.

A typical area of this complex is about 60 percent
Urban tand that is covered by concrete, asphalt,
buildings, or other impervious surfaces; about 25 percent
undisturbed Benson soils; and 15 percent other soils.
Urban land and Benson soils occur together in such an

ks
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Cadweil, D. H., Surficial Geologic Map of Ncw York, Niagara Sheet, 1988,
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EXPLANATION

al — Recent deposits

Generally confined (o flcodplatns within a valley,
oxidized. non-calcareous, fine sand to gravel,

in larger vaileys may be overlain by silt,

subject to frequent Mooding, thickness 1-10 meters.

alf — Alluvial fan
Fan shaped accumulations,

poorly stratified silt, sand and boulders,

at the foot of steep slopes,
generaily permeable.

co — Colluvium

Mixture of sediments.
deposited by mass wasung,
thickness generally (-5 meters.

cof — Colluvial fan

Fan shaped accumulation.
mixture of sediments,

at mouths of guilies,
thickness generally 1-5 meters.

cd — Colluvial diamicton
Mixture of sediments,

unique to region beyond Wisconsinan glacial limit,

rebedded saprolite and glacial debris,
may be old (lllinoian) drift,

homogenized by varying degrees of colluviation,
bedrock may sporadically crop oul or be within 1-3 meters of the surface,

pm — Swamp deposits

Peat-muck, organic silt and sand in pooriy drained areas,

un-oxidized,

may overiay marl and {ake silts,
potential land instability,
thickness generaliy 2-20 meters.

Ib — Lacustrine beach

Generally well sorted sand and gravel,
stratified, permeable and well drained.,
deposited at a lake shoyeline,
generally non-calcareous,

may have wave-winnowed iag gravel,
thickness variable (1-5 meters).

ld — Lacustrine delia

Coarse to (ine gravel and sand,
stratified, generally well sorted,
depaosited al a lake shoreline,
thicknes: ‘able (3-15 meters}.

Isc — Lacustrine silt and ciay
Generally laminated silt and clay,
deposited in proglacial lakes,
generally calcareous,

potential land instability,

thickness variable {up to 100 meters);

stipple overprint where bedrock is within 1-3 meters of the surface.

Is — Lacustrine sand

Sand deposits associated with large bodies of water,
generally a ncar-shore deposit or ncar a sand source,

well sorted, stratified,
generally quartz sand,
thickness variabie (2-20 meters).

s

/
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Geologic Map of New York, Niagara Sheet, 1970.
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PALEQZOIC

Lower Devonian Middle Devonian

Upper Silurian

Lower Silurian

pper
ovician

Cy
Ord

A

A

A

A

O

AN

e

(

(

Dhmo

. Dhid . .

_zzDbme

Dwr

Ds

De

Dhmo

Ohid

Dhsk

Dhme

Dob

Do

Sab
Sev

Scl

Sr
Sik

Sm

Oq

Roricks Glen Shale; upper Beers Hilt Shéle-; Gnmes
Siltstone.

lower Beers Hill Shale; Dunn Hil, Millport, and
Moreland Shales.

SONYEA GROUP
50-200 ft. (15-60 m.)

Cashaqua and Middiesex Shales,

GENESEE GROUP
10-150 ft. (3-45 m.)
West River Shale; Genundewa Limestone; Penn Yan
and Geneseo Shales; North Evans Limestone.

HAMILTON GROUP

200-500 ft. {60-150 m.)
Moscow Formation—Windom and Kashong Shales,
Menteth Limestone Members.
Ludlowville Formation-~Deep Run Shale, Tichenor
Limestone, Wanakah and Ledyard Shates, Center-
field Limestone Members.
Skaneateles Formation—Levanna Shale,
Limestone Members,
Marcellus Formation—Qatka Creek Shale Member.

Stafford

ONONDAGA AND BO!S BLANC LIMESTONES
150 1. (45 m.]

in New York: Onondaga Limestone—Seneca, More-
house (cherty), and Clarence Limestone Members,
Edgecliff cherty Limestone Member, local coral
bicherms; Bois Blanc Limestone—sandy, thin, dis-
continuous,
In Ontario: Dundee Limestone; Lucas Formation—
dolostone, limestone (Anderdon); Amherstburg For-
mation—limestone, dolostone, sandstone (Sylvanial;
Bois Blanc Formation—dolostone, limestone, sand-
stone (Springvate).
Oriskany Sandstone.

AKRON DOLOSTONE AND SALINA GROUP
400-700 ft. {120-210 m))

Akron Dolostone; Bertie Formation—dolostone, shale.
Camillus, Syracuse, and Vernon Formations—shale,
dolostone, sait, and gypsum.

LOCKPORT GROUP
150-200 ft. (45-60 m))
Guelph, Oak OQrchard, Eramosa, and Goat Island
Delostones; Gasport Limestone—local bicherms.

CLINTON GROUP
100-150 ft. (30-45 m.)
Decew Dolostone; Rochester Shale; Irondequoit and
Merriton Limestones.
Decew Dolostone; Rochester Shale.
Irondequoit Limestone; Rockway Colostone: Hickery
Corners Limestone: Neahga Shale; Kodak Sandstone.

MEDINA GROUP AND QUEENSTON FORMATION
800 ft. 250 m.)

Thorold Sandstone; Grimsby Formation—sandstane.
shale; Power Glen and Cabot Head Shales; Whirtpool

Sandstone.
Queenston Shale.
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Camil
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BUEHLER a~p TESMER: GEOLOGY or ERIE COUNTY, NEW YORK

Detailed Stratigraphy and Paleontology
Silurian System

Uprper SiturianN (Cayugan) Series
SALINA GROUP

Type REFERENCE: Dana (1863, pp. 246-251).
TyPE LocaLiTy: Vianity of Syracuse, New York, formerly known as Salina.

TERMINOLOGY: Approximately the same a5 the "Onendaga salt group™ of early
writers, The Salina Group included three formations: the Vernon Shaig
{oldest), Syracuse Formation. and Camillus Shale. Only the Camillus is seen
in western New York. See Fisher (1960).

Ace: Late Silurian (Cayugan).

THICKNESS: In western New York, the Salina Group is about 400 feer thick,
but this unit increases considerably in thickness to the east.

LitHoLoGY: The Salina Group in Erie County is largely shale but considerable
amounts of gypsum and anhydrite are also present.

ProMINENT OuTtcrops: Qutcrops are rare in Erie County. The uppermost
portion can be seen at the base of Akron Falls.

ConTacTs: The lower contact 15 not exposed near Erie County and the contact
with the cverlying Bertie Formanon is difficult to define precisely.

Economic Gecrocy: The Camilius Shale of the Salina Group is a source of
gypsum and anhydrite 1n Erie County. To the cast, the Salina Group also
includes salt beds.

PaLEONTNLOGY: No tossils have been reported from the Salina Group of Eric
County.

CAMILLUS SHALE
Type RerereNcE: Clarke (1903, pp. 18-19).

Tvee LocaLity: Village of Camillus, Onondaga County, New York: Bald-
winsville quadrangle.
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TERMINOLOGY: Sce Alling (1928) and Leutze (1954).

AGE anND CorreLaTION: Late Silurian (Cayugan). Equivaient to lower part
of Brayman Shale in eastern New York.

THICKNESS: Approximately 400 feet.

LitHorocy: The Camillus varfes from thin-bedded shale to massive mudstone.
The color is gray or brownish gray but some beds show a tinge of red or green.
According to Alling (1928, pp. 24-26), the Camiilus at the type locality 15 a
massive gray magnesian-iime mudrock. Gypsum and anhydrite are present in
Erie County.

It is probable that during much of Late Silurian time the northeastern
United States was a desert basin. Salt and gypsum were precipitated by
evaporation of the shrinking inland Salina Sea.

PromINENT OUTCROPS: The Camillus Shale extends across Erie County in an
east-west trending belt approximately six to eight miles wide. This belt is
largely lowland in which outcrops are rare. The top of the formation is

exposed at Akron Falls (pl. 6. upper). A small section can be seen in the valley
of Murder Creek north of Akron. Houghton (1914, pp. 7-8), Luther (1906,
p. 8) and others report outcrops on Grand Island bur these could not be located.

CoNTacTs: The lower contact of the Camillus Shale is not exposed near Erie
County. The contact with the overlying Bertie Formation is difhicult to define.

Economic GeoroGy: The Camillus Shale is an important source of gypsum.
National Gypsum Company has a mine at Clarence Center, Certain-Teed
Company at Akron. and United States Gypsum Company at QOakfeld in
neighboring Genesee County.

ParLronTOLOGY: No fossils have been reported from the Camillus Shale of
FErie County. Apparently animal life could not survive in the “dead sca”
environment of the time.

BERTIE FORMATION
Type REFERENCE: Chapman (1864, p. 190).
TvypE LocaLITY: Bertie township. Welland County, Ontario. Canada.

TERMINOLOGY: This unit is commonly called the Bertie Waterlime. Chadwick
{1917) divided the Bertie into four units; the Oatka (oldest), Falkirk, Scaja-
guada. and Williamsville. The Williamsville Member was formerly called the
“Buffalo cement bed” (see fg. 4).

AGE aAND CoRRELATION: Late Silurian (Cayugan). Equivalent to upper part
of Brayman Shale in eastern New York,

THICKNESs: 50- 60 feet total. Approximate figures for the members are
Oarka 20 feer, Falkirk 20 feet. Scajaquada 8 feer, and Williamsville & feet.
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5. POTENTIAL FOR HUMAN EXPOSURE

(Craedel 1978), but no daca are available to determine the extent of
exposure to phenol from chese sources.

5.2.2 Vater

The chronic anthropogenic sources of phenol in natural water include
coal tar (Thurman 1982) and wastewater from industries that manufacture
resins, plastics, fibers, adhesives, iron and sceel, aluminum, leather, and
rubber (EPA 1981), and effluents from synthetic fuel manufacturing
(Parkhurst et al. 1979). Phenol also is released from paper pulp mills
(Keich 1976) and wood treatment facilities (Goerlitz et al. 1985). Other
releases of phenol resulct from commercial use of phenol and phenol-
containing products, including slimicides, general disinfectants (Hawley
1981; Windholz et al. 1983), and medicinal preparations such as ointments,
ear and nose drops, cold sore lotions, mouthwashes, gargles, toothache
drops, analgesic rubs (Douglas 1972), throat lozenges (EPA 198Ch), and
antiseptic lotions (Musto et al. 1977). Two natural sources of phenol in
aquatic media are animal wastes and decomposition of organic wastes (EPA
1980b). No data are available to determine the extent of exposure from

these sources.

5.2.3 Soll

Phenol may be released to the soil during its manufacturing process,
loading, and transport when spills occur, and when it leaches from hazardous
waste sites and landfills. Generally, data on concentrations of phenol
found in soil at sites other than hazardous waste sites are lacking. This
may be due in part to a rapid rate of biodegradation and leaching (see
Sections 5.3.1 and 5.3.2.3). Phenol has been found in the on-site soil of
3% of 951 Nacional Priorities List hazardous waste sites (VIEW Database
1988). Phenol can be expected to be found in soils that receive continuous
or consistent releases from a point source. Phenol that leaches through
soil to groundwater spends at least some time in that soil as it travels to
the groundwater. Phenecl has been found in groundwater, mainly at or near
hazardous waste sites.

5.3 ENVIRONMENTAL FATE
5.3.1 Transport and Partitioning

Phenol is released into the air and discharged into water from both
manufacturing and use. Based on its high water solubility (see Table 3-2)
and the fact that it has been detected in rainwater, some phenol may wash
out of the atmosphere; however, it is probable that only limited amounts
wash out because of the short atmospheric half-life of phenol. During the
day, when photochemically produced hydroxyl radical concentrations are
highest in the atmosphere, very little atmospheric transport of phenol will
occur (Hendry and Kenley 1979).
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5. POTENTIAL FOR HUMAN EXPOSURE

In water, neither volatilization nor sorption to sediments and
suspended particulates Is expected to be an important transport mechanism,
Using the Henry’s Law constant, a half-life of 88 days was calculated for
evaporation from a model river 1 m deep with a current of 1 m/sec, and with
a wind velocity of 3 m/sec (Lyman et al. 1982). The biological treatment of
wastewater containing phenol has shown that less than 1% of phenol is
removed by stripping (Kincannon et al. 1983; Petrasek et al, 1983).

Phenol has been reported in sediments at up to 608 ppm dry weight (EPA
1988c¢); however, It is not known whether the location of the site where this
concentration was reported is at or near a point source of release, such as
a hazardous waste dump. The average concentration (6.1 ppb dry weight) of
the sediment concentration contained in the STORET database (EPA 1988c¢) and
the concentration found in the Pacific Ocean near Los Angeles (10 ppb dry
weight) are probably more representative of ambient sediment phenol
concentrations. The concentrations of the overlying waters were not
reported. The moderately low soil sorption partition coefficient (log Kge
1.21-1.96) suggests that sorption to sediment will not be an important
transport process. There is very little sorption of phenol onto aquifer
materials (Ehrlich et al. 1982), suggesting that phenol sorpction to
sediments also may be minimal. Based on the soil adsorption coefficient,
phenol released to soil is expected to leach to groundwater; however, the
rate of phenol biodegradation in the soll may be so rapld, except in cases
of large releases such as spills or continuous releases such as leaching
from landfill sites, that the probability of groundwater contamination may
be low (Ehrlich et al. 1982). Phenol has been detected in groundwacer as a
result of leaching through soil after a spill of phenol (Delfino and Dube
1976), from landfill sites (Clark and Piskin 1977), and from hazardous waste
sites (Plumb 1987).

Phenol is not expected to bioconcentrate significantly in aquatiec
organisms. Reported bioconcentration factors (BCF) in fish for phenol
include {(organism, log BCF): goldfish, 0.28 (Kobayashi et al. 1979) and
golden orfe, 1.3 (Freitag et al. 1984). Nonetheless, the detection of
phenol in bottomfish from Commencement Bay in Tacoma, WA, shows that phencl
can concentrate in aquatiec organisms (Nicola et al. 1987).

Since the pKa of phenocl is 9.686 at 20°C, it will exist in a partially
dissociated state in water and moist soil; therefore, its transport in
these media in the environment may be affected by the pH of the medium.

5.3.2 Transformation and Degradation
5.3.2.1 Alr

Because phenol does not absorb light in the region of 290-330 nm
(Sadtler 1960), it should not photodegrade directly in the atmosphere. The

gas-phase reaction of phenol with photochemically produced hydroxyl radicals
will likely be the major removal mechanism in the atmosphere. An estimated
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half-1life for phenol for this reaction is 0.61 days (Hendry and Kenley
1979). The reaction of phenol with nitrate radicals during the night may
constitute a_ significant removal process. This 1s based on a rate constant
of 3.8 x 10-12 cm3/molecu1e sec for this reaction, corresponding to a half-
life of 15 minutes at an atmospheric concentration of 2 x 108 nitrate
radicals per cm? (Atkinson et al. 1987). The reaction of phenol with
nitrate radicals present in the atmosphere during smog episodes may decrease
the half-life of phenol in polluted atmospheres. The above data indicate
that phenol has a short half-life in the atmosphere, probably less than 1
day.

5.3.2.2 Vater

Because phenol does not absorb light in the region of 290-330 nm
(Sadtler Index 1960}, it should not photodegrade directly in surface waters.
As a class, phenols react relatively rapidly in sunlit natural water via
reaction with photochemically produced hydroxyl radicals and peroxyl
radicals; typical half-lives for hydroxyl and peroxyl radical reactions are
on the order of 100 and 19.2 hours of sunlight, respectively (Mill and Mabey
1985). The estimated half-1ife for the reaction of phenol with
photochemically produced singlet oxygen in sunlit surface waters
contaminated by humic substances is 83 days (assuming Switzerland summer
sunlight and a singlet oxygen concentration of 4 x 10-14 M) (Scully and
Hoigne 1987).

Phenol is readlly blodegradable in natural water, provided the
concentration is not high enough to cause significant inhibition., Complete
degradation in less than 1 day has been reported in water from three lakes;
the rates of degradation increase with increasing concentration of phenol
and increasing trophic levels of water, and are affected by the
concentration of organic and inorganic nutrients in the water (Rubin and
Alexander 1983). Complete removal of phencl in river water has been
reported after 2 days at 20°C and after 4 days at 4°C (Ludzack and Ettinger
1960). The degradation of phenol is somewhat slower in salt water, and a
half-life of 9 days has been reported in an estuarine river (Lee and Ryan
1979). Rapid degradation of phenol also has been reported in various sewage
and water treatment processes. Removal in aerobic activated sludge reactors
is frequently >90% with retention of 8 hours (Stover and Kincannon 1983).

A concentration ot 800 ppm phenol has been reported to affect a 50%
inhibition of aerobic activated sludge respiration rates (compared with
controls) in the Organization for Economic Cocperation and Development
(QECD) Activated Sludge, Respiration Inhibition Test (Klecka et al. 1985).
Partial reduction of oxygen uptake versus controls has been noted at
concentrations as low as 50 ppm in aerobic reactors using industrial
wastewater seed and activated sludge seed (Davis et al. 198l). Utilization
is also very high in anaercbic reactors, although acclimation periods are
longer and degradation usually takes about 2 weeks (Healy and Young 1978;
Boyd et al. 1981).

73



1UN LAV g

PB90-182163

TOXICOLOGICAL PRCFILE FOR PENTACHLOROPHENOL

(U.S.) Environmental Protection Agency
Washington, DC

- Dec 89

DUNN GEOSCIiENCE CORP.
fiE DRIMATION RESGURCE CENTER
12 METRO PARK RL.
ALBANY, NY 12200

P A,

U.S. DEPARTMENT OF COMMERCE
National Technical Information Service



67

5. POTENTIAL FOR HUMAN EXPOSURE

While the evidence presented in the literature cited above suggests
that phenol can be rapidly and virtually completely degraded under both
natural water and sewage treatment plant conditions, monitoring data
presented in Section 5.4 below indicate that phenol, despite this apparent
biodegradability, is still present in the enviromnment., This suggests that
the exact conditions under which phenol is rapidly degraded are not present
in all instances. 1In some situations, the concentration of phenol may be
too high or the necessary populations of microorganisms may not be present
in sufficient concentration for significant biodegradation to occur. An
alternate explanation for the presence of phenol in the environment is that
the input rate to the environment may be faster than the removal rate;
hence, the compound may be degraded continually, but would still be
detected.

5.3.2.3 Soil

Available data indicate that phencl will biodegrade in soil under both
aerobic and anaerobic soil conditions. Degradation in soil is completed in
2-5 days even in subsurface soils (Baker and Mayfield 1980). Phenol may,
however, persist in soil for much longer periods at locations such as waste
sites where phenol is repeatedly or consistently released to the soil (VIEW
Database 1989). Mineralization in an alkaline, para-brown soil under
aerobic conditions was 45.5%, 48%Z, and 65% after 3, 7, and 70 days,
respectively (Haider et al. 1974). Half-lives for degradation of low
concentrations of phenol in two silt loam soils were 2.70 and 3.51 hours,
respectively (Scott et al. 1983). Plants have been shown to be capable of
metabolizing phenol readily (Cataldo et al. 1987).

The evidence presented in the literature cited above suggeskts that
phenol can be rapidly and virtually completely degraded in soil under both
aerobic and anaerobic conditions.

5.4 LEVELS MONITORED OR ESTIMATED IN THE ENVIRCNMENT
5.4.1. Air

There are very little monitoring data concerning the presence of phenol
in ambient air. Phenol was found at a median concentration of 30 parts per
trillion (ppt) in seven samples from one U.5. urban/suburban site in 1974
and at an overall median concentration of 5000 ppt in 83 samples from seven
source dominated sites between 1974 and 1978 (Brodzinsky and Singh 1982).
The individual medians of the seven source sites ranged from 520-44,000 ppt
{Brodzinsky and Singh 1982). During a smog episode in West Covina, CA, in
July, 1973, phenol concentrations in the particulate phase ranged from 60-
350 ng/m”, with a mean concentration of 200 ng/m3 (Cronn et al. 1977).
Phenol was detected, but not quantified, in air above the Niagara River in
September, 1982 (Hoff and Chan 1987). Phenol was found at approximately
4000 ng/m3 in the ambient air near a fishmeal factory in Japan (Hoshika et
al, 1981).
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In surface waters, pentachlorophenol undergoes biotransformation and
photolysis. Hydrolysis, oxidation, and volatilization do not significantly
affect surface water concentrations.

Adsorption of pentachlorophencl in soils is pH dependent. Adsorption
decreases in neutral and basic soils, and is strongest in acidic soils.
Therefore, the compound is most mobile in neutral to basic mineral soils and
least mobile in acidic organic seils. Biodegradation is a significant process
under both aercbic and anaerobic conditions. Volatilization and photolysis do
not appear to be imporctant transport and transformation processes for penta-
chlorophenol in soils,

5.3.1 Transport and Partitioning

A vapor pressure of 0.00011 mm KHg has been reported for pentachloro-
phenol; the vapor pressure of the salt or ionic form of this compound is
expected to be much less. Therefore, volatilization of the solvated anionic
form from an agueous system is not considered to be a significant transport
mechanism under ambient conditions. Pignatello et al. (1983) reported that
volatilizatien loss of pentachlorophenol as vapor and aerosol from treated
river water in outdoor man made channels was <€0.006% of the initial test
concentration. Volatilization of pentachlorophenol from soil is also not
expected to be a major transport pathway. Kilzer at al. (1979) determined the
volatilization rates of pentachlorophencl from water and three soil types
under laboratory conditions. The volatilization rates, expressed as percent
applied pentachlorophenol per mlL evaporated water, from water, sand, loam and
humus were 2.57%, 0.13%, 0.31%, and 0.10%, respectively, in the first hour
after application of 50 ppb pentachlorophenol. During the second hour, the
respective volatilization rates were 2.11%, 0.12%, 0.15%, and 0.12%.

Schellenberg et al. (19B4) investigated the sorption of chlorinated
phenols by natural sediments and aquifer materials. The authors demonstrated
that sorption of pentachlorophenol was highly dependent on the organic content
of the sorbent. An average Koc of 32,900 was measured for pentachlorophenol
in lake sediment, river sediment and aquifer materials. Soil pH is the most
important variable controlling the sorption of pentachlorophencl in soils,
with the amount of material sorbed directly related to the organic content of
the soil. (Chang and Choi 1976). Pentachlorophenol is sorbed to .socil or..
sediment under acidic conditions, but the compound is mobile under neutral or
alkaline conditions (Kuwatsuka and Igaraski 1972). Maximum sorption has been
reported at soil pHs of 4.6-5.1, with no sorption above pH 6.8 (Choi and
Aomine 1974).

Pentachlorophenol can be leached from treated wood into surrounding
soil. For example, Arsenault (1976) reported that pentachlorophenol migrated
from the surface of utility poles to the adjacent soil, which had an average
pentachlorophenol concentration of 654 ppm. However, mobility in soil was
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limited, as indicated by the average soil concentration of 3.4 ppm penta-
chlorophenol at a distance of 12 inches from the poles.

Veith et al. (1985) demonstrated that chemicals with a log K,, value
greater than 4.0 are likely to bioaccumulate in organisms and food chains.
The log K, presented in Section 3 is 5.01, which suggests that pentachloro-
phenol will bioaccumulate to some degree. However, the extent of
bicaccumulation will depend on the pH of the medium, since pentachlorophensl
dissociates at higher ambient pH levels to the more water soluble
pentachlorophenate anion. Bioaccumulation of pentachlorophenol in algae,
aquatic invertebrates and fish with bioconcentration factors (BCFs) of up to
10,000 has been demonstrated. Representative BCFs are as follows: goldfish,
1,000; polychaete, 3,830; bluegill sunfish, 13; blue mussel, 324; and eastern
oyster, 7B (EPA 1986). However, biomagnification of the compound in the food
chain has not been observed.

5.3.2 Transformation and Degradation
5.3.2.1 Air

Atmospheric pentachlorophencl is probably photolyzed in the absence of
water, although the mechanisms for this reaction are not well known (Crosby
and Hamadad 1971; Gab et al. 1975). Photolysis of sorbed or film-state penta-
chlorophenol in the presence of oxygen has also been observed (Gab et al.
1975). The reaction products were similar to those found in aqueous
photolysis.

No information was found regarding susceptibility of pentachlorophenol
to free radical oxidation in the atmosphere. However, related compounds such
as benzene, chlorobenzenes, and phenol have low reactivity with atmospheric
hydroxy radicals; therefore, atmospheric oxidation of pentachlorophencl is not
expected.

5.3.2.2 Water

Photolysis and biodegradation are believed to be the dominant
transformation processes for pentachlorophenol in aquatic systems. Hydrolysis
and oxidation are not important mechanisms for the removal of the compound
from surface waters.

The molecular structure of pentachlorophenol is indicative of its
stability to hydrolysis or oxidation (Callahan et al. 1979). Wong and Crosby
{1981) reported no changes in pentachlorophenol concentration in dark controls
during their study of pentachlorophenol photodecemposition in water.
Pentachlorophenol apparently did not hydrolyze in agueous solutions at pH 3.3
or 7.3 held at 26°C for up to 100 hours.
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Wong and Crosby (1981) reported that pentachlorophenol in agueous
solutions was photolyzed under laboratory UV-light irradiation with estimated
half-lives of about 100 hours at pH 3.3 and 3.5 hours at pH 7.3. Photolysis
of pentachlorophenol in agueous solution following exposure to sunlight was
also rapid; in laboratery experiments, concentrations of pentachlorophenol in
water were reduced from 9.3 ppm to 0.4 ppm in 24 hours and approached zero at
the end of 48 hours (Arsenault 1976). In outdoor tests conducted with river
water in man made channels, Pignatello et al. (1983) demonstrated that
photolysis of pentachlorophenol was rapid at the water surface (half-life of
0.70 hours at 0.5 cm depth). However, photolysis was greatly attenuated with
increasing depth of the water column (half-life 228 hours at 30 cm depth),
Photolytic degradation accounted for a 5-28% decrease in the initial test
concentration of the compound after 3 weeks.

Pentachlorophenol is bictransformed in agueous systems by acclimated
microoganisms. Liu et al. (1981) found that acclimated cultures of activated
sludge bacteria transformed pentachlorophenol more rapidly under aerobic
conditions (half-life 0.36 days) than under anaerobic conditions (half-life
197 days). Pignatello et al. (1983) reported that microbial transformation
became the primary removal mechanism of pentachlorophencl added to river water
in tests conducted in outdoor man made channels. Afcter about a 3 week
acclimation period, microbial transformation accounted for a 26-46% decline in
the initial test concentration of pentachlorophenol. In a follow-up study
utilizing the same type of outdoor tests, Pignatello et al. (1985) found that
biotransformation accounted for a 55-74% decrease in the concentration of
applied pentachlorophenol after a 3-5 week adaptation period.
Biotransformation in the water column over sediments occurred at a greater
rate under aerobic than under anaerobic conditions.

In a study using radiolabeled pentachlorophenol, Arsenault (1976)
demonstrated that the compound was transformed to C0,, water, and HCl in an
activated sludge treatment plant. On a pilot-plant scale, the same
investigator also showed that a waste stream from a wood preserving facility
containing 23 mg/L of pentachlorophenol could be treated successfully to
produce a final effluent concentration of 0.4 mg/L of pentachlorophenol.

In four simulated lentic environments, Boyle et al. (1980) tested the
effects of dissolved oxygen, light, pH, and the presence of a hydrosoil (i.e.,
pond soil/sediment) on the transformation of pentachlorophenol. The
persistence of pentachlorophenol was associated with three environmental
variables: absence of light and hydroscil; pH near or below pKa; and low
oxygen concentration. Major reaction products were pentachloroanisole,
2,3,4,5-tetrachlorophenol, 2,3,4,6-tetrachlorophenol, and 2,3,5,6-
tetrachlorophencl.
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5.3.2.3 Soil

Biodegradation is considered to be the major transformation mechanism
for pentachlorophenol in seil. Pentachlorophenol is metabolized rapidly by
most acclimated microorganisms (Kaufman 1979). Several cultures which degrade
pentachlorophenol have been isolated from soil. Kirsch and Etzel (1973)
obtained a mixed culture from a soil sampled from the grounds of a
manufacturer of wood products, and continuous-flow enrichment provided an
unidentified bacterium which metabolized pentachlorophenol as a sole source of
organic carbon (Chu and Kirsch 1972). Edgehill and Finn (1983) added inocula
of a strain of pentachlorophenol-acclimated Arthrobacter bacteria to soils in
laboratory and enclosed outdoor tests. The soils were amended with 120-150 mg
pentachlorophenol/L and 34 kg pentachlorophenol/hectare, respectively. In the
laboratory test conducted in the dark at 30°C, the half-1life of PCP in the
inoculated samples was about 1 day, whereas the half-life in uninoculated
samples was 12-14 days. Pentachlorophenol loss from the unincculated control
plots in the outdoor tests was 25% after 12 days at ambient temperatures
(8°-16°C), while losses from the inoculated plots were 50%-85%. Watanabe
(1973) isolated a pentachlorophenol-decomposing Pseudomonas species from soil
perfused with pentachlorophencl sclution which was able to grow on and
biotransform pentachlorophencl; all five chlorine atoms were released,
Pseudomonas biotransformed ['*C-)pentachlorophenol rapidly and released
[1*Cc0,] as well as the intermediate metabolites tetrachlorophenol and
tetrachloro-hydroquinone. Chloranil and 2,6-dichlorohydroquinones have also
been implicated as metabolic intermediates (Reiner et al. 1978). Several
species of fungi have also been shown to transform pentachlorophenol (Cserjesi
1967; Cserjesi et al. 1972; Duncan and Deverall 1964).

The rate of pentachlorophenol transformation in laboratory tests is more
rapid in soils with high organic content than in those with low organic
content, and greater when moisture content is high and soil temperature
approaches the optimum for microbial activity (Young and Carroll 1951). Half-
lives are usually on the order of 2-4 weeks. Pentachlorophenol degraded in a
paddy soil at 28°C with a half-life of about 3 weeks; reducing condicions
increased the rate of reaction slightly (Ide et al. 1972).

Kuwatsuka and Igarashi (1975) confirmed these generalizations in ten
different soil types. Pentachlorophenol biotransformation rates were higher
under anaerobic (flooded) conditions than under aerobic (upland) conditions,.
It was shown that the half-1life for pentachlorophenol under flooded conditions
ranged from 10 to 70 days, while under upland conditions the range was 20 to
120 days, and the rate of reaction increased with the organic matter content.
Pentachlorophenol transformation was assumed to proceed by both chemical and
microbial means, based on the effects of sterilization, soil temperature, and
nature of the reaction products, which included pentachlorophenol methyl ether
(pentachloroanisole), 2,3,4,5-, 2,3,4,6-, and 2,3,5,6-tetrachlorophenol, and
2,3,5-, 2,3,6-, and 2,3 ,4-trichlorophenol (or 2,4,5-trichlorophencl),



88

5. POTENTIAL FOR HUMAN EXPOSURE

5.3.2.4 Other Media

Pentachlorophenol is also volatilized from treated wood surfaces. Walls
in a room treated with pentachlorophenol released the chemical into the air,
with concentrations reaching 1 ng/m® on the first day after treatment and
160 ng/m® on the fourth day (Gebefugi et al. 1976). Pentachlorophenol is no
longer used in the treatment of wood products intended for use in the interior

of residences.

Laboratory studies were conducted to determine the effect of sunlight on
the concentrations of pentachlorophenol and chlorinated dibenzo-p-dioxins
(CDDs) in wood treated with pentachlorophenol (Lamparski et al. 1980).
Although CDDs are known to be present in pentachlorophenol products as
impurities, formation of octachlorodibenzo-p-dioxin (0OCDD) as well as
heptachlorodibenzo-p-dioxins (HpCDD) and hexachlorodibenzo-p-dioxins (HxCDD)
was observed even when purified pentachlorophenol was irradiated. HxCDD and
HpCDD were presumed to be degradation products of OCDD, not condensation
products of tetrachlorophenol and pentachlorophenol. Evidence recently has
been reported for the photolytic conversion of octa-CDD contaminant of PCP on
soils to lower chlorinated CDDs, including 2,3,7,8-TCDD (Miller et al. 1988)

5.4 LEVELS MONITORED OR ESTIMATED IN THE ENVIRONMENT

As a result of jts widespread past use by industry, the agricultural
sector and the general public as a wood preservative, cooling-tower algicide
and fungicide, herbicide, molluscicide, paint preservative, plywood and
fiberboard waterproofing agent, and drilling mud and photographic solution
biocide, pentachlorophencl is ubiquitous in the environment.
Pentachlorophenol is now regulated as a restricted-use pesticide. The
compound has been detected historically in indoor air, surface waters,
groundwater, drinking water, soils, rainwater, and a variety of foodstuffs.

5.4.1 Air

Limiced information is available on the levels of pentachlorophenol in
ambient air. Scow et al. (1980) estimated atmospheric concentractions of
pentachlorophenol using air models. A cumulative concentration estimate based
on all emission sources was 0,15-136 ng/m’. The lower range of this estimate
is in general agreement wich the upper range of air concentration estimates
compuced based on pentachlorophenol concentrations in rainwater in Hawaii
(0.002-0.063 ng/m’), where pentachlorophenol is used extensively as an
herbicide and wood preservative.

5/
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ALUMINUM CASTINGS
NON-FERADUS CASTINGS

ALUMINUM MATCH PLATE CORP.

OPERATION PLAN AND PLANT PROCESS

At the present time this plant is contained within two buildings as
N shown on the site plan marked as S1. As describted previously this
plant manufactures a varlety of aluminum castings using the shell
molding process and permanent mold process.
Clean ingot and casting returns are used as the raw material input
for metal, The mold itself, into which the metal is poured, consists
of 140 grit silica sand and a Phenolic Formaldahyde resin used to
bond the sand into any desired shape. The molds are produced using
various tooling and machines for this specific purpose. External
heat is the catalyst for activating the bonding process.
Once the molda are asembled the molten metal is poured into the
molds. After a cooling period the castings and molds go to a shakeout
station. The shell sand, still in a bonded form,ls broken away from
the casting and is collected in a central location. At the present
time this used shell sand cannot be recoated so it has no further
value. When future technology discovers a method of reclaiming
this sand and recoating it for continued use, I am sure we will
follow such a procedure. Once enough used sand is collected a small
company owned dump truck hauls this sand to the landfill location as
shown on the site plan.
The actual procedure for operation of the landfill is very simple.
Once enough material is dumped the material 18 graded to a level
as desired. There are no specific procedures other than the only
material dumped is used shell sand. As for compliance as setforth
in 6 NYCRR 360.8 they are as follows:

é} Section 360.8
a) General Requirements

ﬁdﬁ§ ~-1) By the very nature of this waste it is impossbile for the waste
~ﬁ$ to enter surface or ground waters.

?Qeko The landfill is located in a zoned first industrial area by the
? Qj Town of Tonawanda.

SN
_i’v}“ & 3) Application for disposal of an industrial waste stream completed.
*‘w?‘ &4} Salvaging may be done when technically feasible in the future.
&5) Dumping is done only during normal working hours. (daylight)

N <«—6) No access controls are needed since the site is very small and
*‘
QJ* used only by plant personnel.

S\V) All other refuse and plant waste is disposed of using alternate
means,
OFFICE, METALLURGICAL LABORATORY, AND FOUNDRY - AREA COOE 716/ 2821251 f;h
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- _ 6ggration Flan & Tlant Process

Page -2-

= O\%) There are no such hazards.

- .o"ﬁ) " " " roads.

:y ¥0) " " " safety hazards.

- f,} ¥-11) There is no noise problems as speclfied_
v ¢“12) The plant fulfills these requirements.
Yk’ €—13),§ame as above.

- L é \‘{4)‘1‘10 burning is permitted.

MS)\ See Site Plan.

- 16)\Not applicable.

\l"f'T)\\Records consist of the volume of sand purchased and used during

- " -&‘any given period,
& 1-.18)'"\N0 reports are necessary.

J
- 19)? Compliance will result subject tc approval by the department.

20} See USGS Map (Buffalo NW Quadrangle), There is no flood plain
- in the area.

b) Requirements for Specific Solid Waste Management Facilities

. We are requesting that a variance for this section be granted.
) Justification for this waiver is as follows, We feel that since
- the Leachate Test proves that no hazard exists for this material
" ahd that the landfill has only one use {private) and is very
small,this section should not apply to this landfill.

- | 86
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Letter from Richard P. Leonard, Calspan Corporation, to Matthew Van Voris, Aluminum Match
Plate, October 9, 1978.
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Y October 1974
'L hif - 30

Mr, Matthew Van Voris
Aluminum Match Plate Company
1500 Military Road

P.0. Box 206
Kenmore, New York 14217

Dear Mr, Van Voris:

The foundry =sand sample of I/ 0/7§ (1I'.0. S0R8) was extracted
according to the toxicant extractant procedure outlined in the enclosure
to this letter. Phenol content of the ctutriare measured 0.0 ppm.  This
amounts (ko 3.2 /g ot sand ]unchéﬁﬁ Although this sand Jdoes not appear
toe have a particularly Wil leitching rate under the conditions of the test,
we canncot judge the potential tor pollution of pround or surface waters.
There may be attenuation of phenol by the soils of the disposal site before
reaching ground or surface waters. ‘The degree of attenuation could be
ascertained by the installation of monitoving aund sumpling wells at the

disposal site.

Please contact me if you have any questions rvegarding this
analysis or further work,

“3 Ll D ok .
/A 4 d. xo &'ln-uulv yours, 0{/4244 7-(-":...

()ntj
wJ&o;
77 Rockood P, Azonand

Rivhard I'. Leonard, llead
fnvieron, Systems Analysis Section

¢ lohn Michalovic, Ualspan
Milt Smith, Calspan

Lnclosure /‘%/] _ PL_P_‘\{F_D

e - all e

c)
et ] TR
k

'l|i It:lj. h:'..li il F‘LMt COHP-

culs"ﬂ“ ADURICED TECHHOLOGY Ci5iTaR
CORPORATION BO RO YT [RUTO A Y iy sl 1 ph  TELEI RN g Tt e
Carts CALSHAN - lniptyw 304,10 *na) 7 Tews WY 270

AN Al LTE RN AY,



TOXICANT EXTRACTANT PROCEDURLE USLED OK FOUNDIY SAKD - ALUMINUM PLATE COMPPANY

The procedure used follows those proposcd umler Scection 3001 of
the 197u Resource, Conscrvation and Recovery act [(RENMA) dated March 24, 1978,
The sand was extracted according to the tollowing procvodure and the elotriate
analyzed for phenol contuent.

()

rJ

(2
(3)

(4)

(5)
(6)

-

a sample of sand (v2, was added to 500 ml dejonized water

5 )
[water: sand 8:1)
this mixture was adjusted to pl 5.0 with 1:1 acetic acid

the mixture was agitated tor a 24 hour period while maintaining
pH 4,9 - 5.2 .
water was filtered to separate solids and deienized water
added to give volume of 6l5 ml

{(water: sand = J0:1)

sand was veextracted as in steps 3 and 4

total clutriate (1250 mi) was analyzed for phenel by standard
methods

59
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Memorandum to File, Erie County Department of Environment and Planning, from Ronald
Koczaja, January 9, 1979.



FROM

COUNTY OF ERIE
DEPARTMENT OF ENVIRONMENT & PLANNING
DIVISION OF ENVIRONMENTAL CONTROL

MEMORANDUM

Ronald Koczaja DATE January 9, 1979

File

TO

ATuminum Matchplate - 1500 Military Road, Kenmore

SUBJECT On site solld waste disposal applicatfqn

il -

On January 5, 1979 the site proposed for the disposal of spent
sand casting molds was inspected by the writer, accempanied by the plant
superintendent, Mr. Westin. Approximately 30 tons of spent sand is gene-
rated a week. This material is placed in a dump truck (approx. 4 ton
capacity) and then transferred to the dumping area at the rear of the
building. When a sufficient number of loads have been transferred to
the dump site the piles are leveled by the same truck which is equipped
with a plow blade. The company is currently in the process of acquiring
a small, tracked bulldozer.

The proposed site is approximately 1/3 acre in size and is ad-
jacent to a completed disposal area, No final cover has been placed
over the completed area. According to Mr. Westin the sites of the
parking lot, completed dumping area, and proposed area were low lying
marsh areas. The proposed area is currently being used and it did
not appear that much of any pre-existing wetlands remain,

A drafnage system is to be installed in the near future.at
the rear of the building. Mr. Westin related that the dump site would
be graded with a gentle slope towards this drainage system. Disposal
of spent sand is desired to raise the level of the proposed site equal
to that of the parking and completed disposal areas. While difficult
to estimate, it appeared to the writer that this would require 3-4 feet
of spent sand,

The spent castings, once dumped and graded, are in pieces
approximately 2'' X 2 X ¥, No additional! compaction Is attempted
other than what occurs during the dumping and grading activity.

The storm drain could provide a monitoring point for contaminated.
run off, 1In addition te the runoff that reaches the drain system, an
appreciable amount would likely find its way into the drainage along
the railroad right of way. Monitoring flow in the drain system would be
beneficial in evaluating the concentrations of phencl leaching from the
sand but not total amount.

cc: Donald Campbel]

RK/maa

SAVE OUR ENVIROMNMENT . USE RECYCLED PAPER

?
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Letter from Elmer A. Weltson, Aluminum Match Plate Corporation to Ronald D. Koczaja, Erie
County Department of Environment and Planning, May 2, 1980.
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LUMINUM MATCH PLATE CORPORATI

SUBSIDIARY OF FRONTIER BRONZE CORPORATION

1500 MILITARY ‘ROAD * KENMORE. NEW YORK 14217
P.Q. BOX 206 PHoNe: (716) 873.7054

N\

May 2, 1980

County of Frie

95 Mranklin Street

Buffalo, New York 1u4202 ' :
Attention: Ponald N. Xoczaja

Dear Mr. Koczaja:

This will confirm our telephone conversation this date with reference to
our resin sand dump in the back of our building. We are making arrangements
with Niagara Sanitation of Puffalo to haul all our waste sand out, and by next
week we should have the dates that they are going to clean up the dump. They
will give us a schedule of the weekly pick-up basis, As socon as we receive
this information, we will contact you immediately.

If you have any further questions, please do not hesitate to contact us.

Very truly vours,
ALUMINUM MATCH PLATE CORPORATION

Flmer A, Westin

Plant Sup't.

FAW:1o

Dave %“&_ U, &g aee Falle — WEE /ezu/M
ST Tyl Soudy Ymls Ao frc p,:r"j/d/é’vé
é““”‘p‘ “ 7 “79/;: e Aoleon. . W‘*’W
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Hazardous Wasle Sile Profile: Aluminum Malch Plate #915005, Town of Tonawanda; Eric
County Department of Environment and Planning, August 1982.
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COUNTY OF ERIE
DEPARTMENT OF ENVIRONMENT AND PLANNING
DIVISION OF ENVIRONMENTAL CONTROL

LI S 4

MEMORANDUM * * #

FROM: Anthony T. Voell DATE: 4/7/86
TO: Lawrence G. Clare, NYSDEC
RE: Aluminum Matchplate - Phase I Report
Site No. 915005
Attached are comments on the above site prepared by Thomas
Hersey. I agree with the comments.
If you want to discuss them, please let me
ANTHONY T. VOELL, P.E.
Deputy Commissioner
ATV:jk {QQJ
Attachments P

ccC:

Thomas Hersey

Date: 5/)%/631

TO' M‘S [lelm M}ng

From: D m\m_

Enclosed js

that you re quested.

€cs (8/57|

the information
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COUNTY OF ERIE >

DEPARTMENT QOF ENVIRONMENT AND PLANNING
DIVISION OF ENVIRONMENTAL CONTROL
* * * MEMORANDIUM * * *
Thomas R. Hersey DATE: 4/3/B6

Anthony T. Voell

Aluminum Matchplate - Phase I Report - Site No. 915005

Based on the information in the subject Phase I Report, no
further study is recommended. There is no evidence that leads to an
assumption the material on-site is hazardous. Four soil samples were
collected from the disposal area and tested for mercury, phenol and
iron by USGS in July 1982. Only iron was detected (8,200 ppm -
13,000 ppm). The contractor suggests that iron concentrations exceed
background levels, however, no examples of iron concentrations in
- undisturbed soils were presented. 1Iron is not a listed hazardous
waste. High levels of iron are often found in undisturbed soils of

this region.

L]
The HRS toxicity assessment is based upon the suspicion of
phenol in the waste material. USGS soil samples show no sign of
- phenol. However, the resuiis of an extraction tests conducted in
1978 by Calspan showed a concentration of (.16 ppm in the extracted
elutriant.
- The tightness of soils in this region should prevent the

phenol contamination from reaching groundwater before biodegradation
has sufficiently reduced concentration to levels below groundwater

- guidelines of .001 mg/1l.

An upda*ed test may prove that concentrations have dropped
, since the criteria test in 1978. The USGS 1982 results showed no
- detectable amounts of phencl perhaps this is an indication that
biodegradation has already taken place.

- The 1.4 HRS score assessed this site reflects the relatively
low danger which this site poses to the environment. An additional
extraction test could be done to confirm the low potential impact of

- the waste material. Unless this test indicates significant levels of
phenol this site should be dropped from the Hazardous Waste Site
Registry. 1In August of 1982, this department ({DEP) conducted an

- inspection and prepared a profile on the Aluminimum Matchplate site.
This report was not included as one of the Phase I references. A
copy 1s attached for the contractor's review.

- J
J%{WMMCEf?K&iﬂ%
THOMAS R. HERSEY

- Assistant Env. Quality Engineer =y



COUNTY OF I
DEPARTMENT OF ENVIRONMENT & PLANNING
DIVISION OF ENVIRONMENTAL CONTROL,

MEMORANDUM
FROM Donald Campbell
SURIECT Aluminum Match Plate # 915005.

Attached is your copy of the Profile Report
for the subject company.

7
, -

DONALD CAMPBELL, P.E.
Sr. Env. Quatity Engineer

DC:rb

Attachment

SAVE DUR ENVIRDNMENT - USE RECYCLED PAPER



ALUMINUM MATCH PLATE CO.

1500 MILITARY RD.

TONAVANDA, NEW YORK

SITE # 915005

Prepared by Erie County
Dept. Env. & Planning
AUGUST 1982



ALUMINUM MATCH PLATE CO.
1500 MILITARY RD.
TONAWANDA, N.Y.

Site # 915005

BACKGROUND

The Interagency Task Force in Volume III of Hazardous Waste
Dispasal Sites in New York State reported that spent sand casting molds
were disposed of on company property. A NYSDEC Part 360 Landfill Permit
( #15537-~ expiration date 9/7/82) was issued to the site on September 7,

1979. The site was coded "F" indicating that no further action is required

at this site.

GENERAL  INFORMATION

Aluminum Match Plate is located in a developed area within the
Town of Tonawanda. Within one (1) mile of the site is a mix of residential,

commercial, and industrial land uses.

The firm was reported to have begun operation on Military Rd. during
the 1940's. Since that time, spent casting molds were disposed of as a fill

into lowlands adjacent to the plant. The boundaries of the area used far

sand disposal are uncertain.



Aluminum Match Plate Co.
Page 2

Although the firm has a permit to landfill on company grounds,
sand has not been disposed of on site for the last two (2) years. Spent
molds are now hauled for disposal to a Niagara County site. The area
used for sand disposal behind the plant has been graded but no cover

material has been applied.

LEACHING _ANALYSIS

As part of the firm's landfill permit application, a sample of the
spend sand casting material was subjected to the E.P. Toxicity extraction
procedure. Phenol, the substance of conern, was found in the elutriate at

a concentration of 0.16 ppm.

The groundwater quality standard ( Title 6 Page 703) for Phenol is
.001 mg/1. No direct relationship between the elutriate concentration and
a groundwater standard can be drawn. The local groundwater was not evaluated
for Phenol content. Because of Tow soil permeability, lack of groundwater
as deep as 16 feet, the phenol contamination is not expected to affect ground-

water. The phenol is expected to be contained and degraded.

According to the Quaternary Geology Report of E.H. Mueller 1977,
soils in the area have been classified as lLake silt, sand and clay. Based
on a USGS well Tocated about one (1) mile away, bedrock is believed to be

approximately sixty (60) feet deep. This site is not within a flood plain

or wetlands area.

/)



Aluminum Match Plate Co.
Page 3

WATER SUPPLY

Soil investigation was performed by Empire Soils Investigations,
Inc. at four (4) locations at the 1500 Military Road address. The borings
ranged from 11.5 to 16.5 feet and no free water was found in any of the
borings. These borings showed that the site is generally overlain by five
(5) feet of foundry sand fill mixed with cinders, gravel, and organic
material. Under the fill a mottled silt material with varying amounts of

sand and gravel was encountered.

There are no known ground water drinking wells within one (1) mile

of the site. Public water with the Niagara River as the source is supplied

by the Town of Tonawanda.
CONCLUSION

Spent casting sand molds were disposed of over an undefined area
adjacent to the Aluminum Match Plate facility. The molds contain a phenolic
binder and aluminum residues. The firm has a valid NYSDEC landfill permit
although they do not actively fill on site any longer. A Tleaching potential

test performed on a sand sample found an elutriate phenol concentration

of 0.16 ppm.

RECOMMENDATIONS

We agree with the Interagency Task Forces assessment of the site

and its "F" classification along with its recommendation for no further

investigative action.

17 Y4
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Letter and Map from Gordon Baicheller, Senior Wildlife Biologist, NYSDEC Region 9, to
Sheldon S. Norzik, Recra Research, Inc., 12/19/85.

[0



New York State Department of Environmental Conservation
600 Delaware Avenue, Buffalo, NY 14202-1073 716/847-45

enrt G. Williams

ommissioner

RECRA RESSARCH. ING.

December 18, 1985

Mr. Sheldon S, Nozik
RECRA Research, Inc.
4248 Ridge Lea Road
Amherst, NY 14226

Dear Mr. Nozik:

Tentative Erie County and final Niagara County freshwater wetlands
are shown directly on your site maps for the Superfund sites you are studying.
Please be sure to examine all the maps since I did not copy all wetland
boundaries if a given area was shown on another map.

Also, our maps show only those wetlands which exceed 5 ha in size.
We have no information compiled for wetlands less than 5 acres in size.

To my knowledge, we have no "critical habitats” within one mile of the
sites in question. Further, [ am not aware of endangered or threatened
species occupying these sites.

If you need some specific information on the wetlands within your study
area, you will need to come to Regional Headquarters to compile those data.

A

Gordon R. Batcheller
Senior Wildlife Biologist
Region 9

Sincerely,

GRB:1s
Enc.

cc: Mr. Pomeroy

105
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Dunn Engineering Co., Interview Forms.
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Page __of _ _

SITE INTERVIEW FORM

SITE: AL UMIPJU M M&rcu PLAT PROJECT NUMBER; ©° 26 - 0lk90

DATE: 379 TIME: ™)

INTERVIEWER (DUNN/TAMS); _ 1 =0 L1 e © Grorac

INTERVIEWEE (OF SITE): (A2 () [ScviE

NO. OF YEARS WORKING AT THE SITE: Nb&-

DATES FROM: ™Mb TO:_ ™

JOB RESPONSIBILITIES AT SITE: M~

INTERVIEW:

ME. COHER. 15 A NNLDUIVE PLPREDE. Ji/\ FiVE e e NYSDEC
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