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December 4, 1978

Mr. Leonard Greenfield
R11tift, Inc.

PO Box 246

Buifalo, NY 14240

RE: Hvdé
1 t Landfill

o, New York

c

In accordance with our proposal, we hereby submit the Hydro-
geologic Investigation of the Alltift Landfill site.

As originally intended, this hydrogeologic study woulé have
been incorporated into a broader-based engineering report, satisfving
the requirements of the New York State Department of Envirconmental
Conservation's Part 360 regulations governing solid waste management
facilities. As described in the report's introduction, conditions
encountered during the course of this investigation clearly necessi-
tated a period of reevaluation and reccnsideration of the landfill's
future, prior to design and implementation of extensive environmental
controls at the site. For this reason we have prepared this report,
focusing upon the conditions encountered and their significance to
continued cperation at the landfill in accordance with all applicable
regulations.

We have enjoyed working with you on this project and look
forwaré to being of continued service in the future. If you have any
guestions, please do not hesitate to contact us.

Very truly yours,

Ken Malincwski
Vice-President
Recra Research

Robert D. Mutch, Jr.
K/ RDM/t £ As§ociate/§roun§—Water Hydrologist
Wenhran Engilneering



FORWARD

This Eydrogeclogic Investigation has been prepared as a joint
venture of Wehran Engineering Corporation of Middletown, New York and
Recra Research; Inc. of Tonawanda, New York. Wehran Engineering's
responsibility focused upeon the definition of the hydrogeologic conditions
of the Alltift Landfill site. Recra Research, on the other hand, was
responsible for all surface ground-water sampling, leaching tests and the
analytical work. The complementary expertise of both firms was exercised

in planning the study and assessing the extent of any environmental impact.
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INTRODUCTION

The Alltift Landfill lies in the highly-industrialized, southern
portion of Buffalo, New York. It 1s an area characterized by the haphazard
sprawl of heavy industry, rail vards, and warehouses. The landfill, as
illustrated in Figure 1, lies within this industrial background, encompassing
roughly 25 acres, south of Tiftt Street.

The original intention of Alltifc Landfill, Inc. andé Wehren
Engineering/Recra Research, as their consultants, was to prepare an
"Application for Approval to Construct & Sclid Waste Management Facility",
with all attendant engineering plans and reports, for submittal to the

New York State Department of Environmental Conservation. During the

- course of the work undertaken pursuant to this effort, discoveries were

made relative to existing conditions at the site which were of grave
concern to the future operation of the landfill and warranted careful
reevaluation on the part of Alltift. These anticipated factors which
came to light as a result of the hvdroceologic study are as follows:

(1) The existing and previously terminated landfill over which the
Alltift landfill operation was being conducted, had been the
repository of a wide range of chemical wastes (hazardous and
non-hazardous) which were now very evident in the leachate
generated by the landfill.

(2) The leaching tests of the waste streams accepted by the current
operation revealed that the impact associated with these materizls
would be minimal, particularly in comparison with the previcusly
deposited wastes.

(3) The intimate physical relationship shared by the preceding and
ARlltift landfill operations, that is, cne atop the cther, meant
that for &all practical purposes, controcl of the current operation
would necessitate eguivalent control over the previously terminated,
but considerably more hazardous, underlying wastes.

(4) The nature of the leachate generated by the previcusly-deposited
wastes would also restrict the leacnate management alternatives
open to Alltift. Whereas, leachate generated sclely from the
current waste stream, would be more amenable to varicus modes
¢of leachate treatment.
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Clearly, these factors warrant careful reconsideration and
reevaluation by Alltift of the potential utility and liabkility ¢of the
landfill. Likewise, 1t is best that the DEC be fullv-appraised of the
situation before decisions relative to the future development of the
property are made. Further complications, in beth a technical and
legal sense, are the facts that;

- Alltift, Inc. was not responsible for the &isposal of any

of the previously-landfilled, chemical, hazardous and non-
hazardous wastes (neither were they apparently aware of the
waste'spresence at the time the property was purchased)

the lower, chemical waste landfill extends beyond the

confines of the Alltift property onte a number of adijacent
properties,

all landfilling, conéucted by Alltift, Inc. has been restricted
to the northernmost end of the property. (See Map No. 1)
(11ltift has been advised and has readily agreed to limit
further landfilling to this same area for the time being.)

In view of these disturbing discoveries, further work toward
preparation cof engineering plans for the future expansion of the facility

nave been suspended until such “ime as the legal and technical difficulties

can be sorted out and a logical course of action formulated.

HYDROGEOLQOGIC FIELD INVESTIGATION

The hydrogeologic investigation was accomplished by the drilling
of eight exploratory berings. Each boring was drilled under the close
supervision of Wehran Engineering. The locations of each boring are
depicted on Map No. 1 in the rear of this report. The specific objectives
of the field work were as fcllows:

- to define the specific conditicns under which the landfill
interfaces with 1ts geologic environment,

to evaluate the nature of ground-water interplay within
the geoclogic framework,




- to assess the present extent cof any landfill-derived environ-
mental impact to surface or ground waters, and

- to project the probable long-term effect of the landfill in
terms of its impact on adjacent surface and ground-water

rescurces.

Exploratory Borings B-1 through B-8

Test Borings B-1 through B-8 were drilleé éuring June and July
of 1978 by Empire Soils Investigaticns, Inc. of Orchard Park, New York,
under the close supervision cf Wehran Engineering. Split-spoon, soil
samples were collected at five-fcot intervals and are available for inspec-
tion by interested parties at the offices of Wehran Engineering. "Undisturbed",
Shelby-tube samples were alsc collected from the glacial lake clays for
laboratory permeability testing. For the most part, drilling was continued
until refusal was met on the top of bedrock. The depth to bedrock varies
from 65 feet in Boring No. 8 on the northern end of the landfill to 12 feet
in Boring No. 4 on the southern end. In the case of Boring No. 4, drilling
was extended intc the rock by means of AX rock coring in order tc more
preciselv characterize the rock.

Upcn completion of the drillin% well points were constructed
in each of the borehcles in orcer to menitor ground-water levels and also
to permit sampling of ground-water (leachate) guality. In each case the
well point was screened within the f£ill materials overlying the glacio-
lacustrine clay. The logs of each boring, describing the geolcgic conditions
encountered are included in the Appendix. In all cases, the borehole
was carefully sealed to prevent preferential migration cof ground waters
through the glaciaf lake clay aguiclude. Water levels have been regularly
monitored in each ¢f the well points since thelr construction. Water

guality samples have alsc been collected from the well points. Water




level data may be found in Table 2. Exact elevations of the ground surface
and the top of the well casing were determined by field survey means.
Gordan H. Socerholm, P. E. of Depew, New York was retained to complete

this surveying work.

GEOLOGY

One of the major obiectives of this investigation has been to
establish the character, hydrclogic properties, and areal extent of the
various geclogic strata and formations encountered on the property.
Figure 2 illustrates the full range of the geclogic conditicons encountered
on the property. Each of these strata are described in detail in the
incividual test boring logs anéd are graphically depicted on Geologic Secticons
A-4 and B-B.
Bedrock

The Alltift Landfill is underlain, for the most part, by the
Oatka Creek Shale member of the Marcellus formation of Devonian ace.
The Oatka Creek Shale has been characterized by Buehler as:

"A dense, black fissile shale with a petrolifercus

odor. There are scme peds of grey shale and several

concretionary lavers. Nodules of pyrite occur in the
black shale near the base."

2
The thickness varies from 30 to 55 feet in Erie County. Figure 3
illustrates the bedrochk geclogy of the area as taken from a map by
Buehler. As a result of the thickness of the surficial depcsits in the
area, there 1s a scarcity of exposures of bedrock. For this reason,

the contacts between adjacent bedrock units are approximate. Evidence

from the on-site drilling would seem to bear out Buenhler's mapping of

1. Buenler, E. J. and I. E. Termer, Geology of Erie County, New York, p. 43.

2. Ibid, p. 42.

3. Ibid, map in rear cof report.
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the Marcellus/Skaneateles contact in the area. The rock encountered in
Borings No. 3 ané 4 on the scuthern end of the site bears a close resemblance
to the description of the basal, Stafford Limestone member of the Skaneateles
formation. Buehler describes the Stafford Limesteone irn the following
mannex:

"The Stafford is a gray limestone which weathers chocolate
brown. Bedding varies from massive tc shaly."

Further evidence pointing tc the correct position of the
MarcelluS/Skaneateles contact occurring near the scuthern end of the
property is the amount cf relief present in the top of bedrock. The
top of bedrock in this area represents an ancient erosional surface,
presumably modified by glacial action. It seems likely this relief is
characteristic of a minor escarpment, consisting of a capping stratum of the
more ercsion-resistant Stafford Limestone overlving the less resistant
Oatka Creek sShale. If this is indeed the case, the tendency would be
for the escarpment to run in a generally east-west direction, parallel
to the strike of the formaticns, just as in the case of the mere prominent
Niagara and Onondaga escarpments. Of course, this escarpment (presuming
it does exist) has been buried and concealed from view by the deposition
of glacial till and glacial lake deposits.

Basal Glaciolacustrine/Glacial Till Stratum

The bedrock 1s unconformably overlain by unconsclidated strata
attributed to deposition directly by glacier ice (glacial till} and to
deposition in an extinct glacial lake (glaciolacustrine deposits). The
unconsolidated, glaciolacustrine deposits have been differentiated for the
purpcse of this study into two units. The lower unit, the Basal Glacio-

lacustrine unit, consists of clavey silts and fine sand. It is interpreted




as having been depcsited in close proximity to the receding, glacial
terminus, which formed tne ncrthern shore of the preo-glacial lake.
Overlving this sandier phase 1n the glaciolacustrine depesits, lies

the Glaciolacustrine Clay unit, characterized by varved clays and silts,
wnich will be cdiscussed subsequently. The glacial till and the basal
(sandier) glaciolacustrine deposits are difficult to clearly differentiate
in the subsurface, but since their hydrogeclogic properties are gquite
similar, for the purposes of this study, they can be considered as one,
composite unit. The thickness of this composite unit of marginally
permeable clayey silts and sands varies from zero to 12.5 feet. The

"

unit is thickest and most prevalent at the base of the inferred "escarpment

Glaciclacustrine Clav Stratum

The glaciolacustrine Clayv Stratum consists primarily of clay.
Silty clay, and occasionally thin beds, or laminations of Silt and fine
Sand, deposited in a Wisconsin Age (Pleistocene} glacial lake. These
depcsits are typically varved with occasional partings of Silt or fine
sand ranging from 2 millimeters to 5 centimeters in thickness. The clay
is of a high plasticity, with a consistency ranging from stiff in the
upper portion of soft tc very scft near the base. The unit is highly
impervious, especially in regard to vertical permeability. The
permeability of representative samples extracted from this unit were found
to average 6.1 x 10~8 cm/sec. (See Table 5). The overall thickness of

the clay ranges from about six to 43 feet, at the locations explored.

L —

The top

of the glacioclacustrine clay unit is encountered at depths ranging
— T . . ° T R B . . N R —

from eight to 27.5 feet, principally as a result of the varying depth of

———

overlying fill. The depth to the clay stratum and elevations of the

top of the clay are presented in Table 1.




TABLE 1

ELEVATIONS OF THE TOP QF THE

GLACIOLACUSTRINE CLAY UNIT {Qlc)

W

Elevation ’ Elevation
of Depth to of
Ground Surface Qlc Qlc
Point (ft) (ft) (ft)

Boring No. 5¢3.2 21.0 572.
Boring No. 891.2 23.0 568.

Boring Nc. . 27.5




Alluvial Derocsits (Recent)

Overlying the glaciolacustrine clay there exists a thin, dis-
continuous veneer of Recent alluvial deposits. 1In terms of the geclogic
timescale, "Recent" refers to the time following closure of the glacial,
or Pleistocene age, some 10,060 vears ago. The alluvial deposits were
usually less than six feet in thickness and in many areas were not
encountered at all. It is possible that these déposits were excavated
for use as cover materizl for the landfill or that they were never
deposited in these specific areas. The unit typically consisted of
marginally-permeable clayey silts, with occasional beds of fine- or
mecium~grained sands. In Boring No. 8, however, the stratum consisted
of xrown medium-to-fine-crained sand with only a trace of silt.

Fill (F)

The surface of the entire site has been filled in over the years,
with the exception of the extreme southern tip of the property. By far
the greatest percentage of the fill is that which was landfilled prior to
operations cf the Alltift landfill operation. It is this waste "stratum"
which covers all but the southern tip of the property and extends beyond
the Alltift property lines. It is difficult to fully assess the nature
of previously deposited wastes since their heterogenous nature precludes
representative sampling. 1In the drilling, the older wastes were described
as follows:

Boring No. 2

"REFUSE, {(Wood, brick, glass, plastic, partially deccmposed
vegetation) little mf Sand, trace fine Gravel, trace Silt.

"Oil coating sample € 15'-0", becoming highly odorous
15'-0" to 23'-0" (base of fill}".

_ll....




Boring No. 3

"Black and white mf SAND, and Refuse {(paper, plastic, wood,
brick, cloth, glass, concrete).

Some cinders, some Ilyash, some partially decomposed vegetation.

Samples were oily and very odorcus at 20' to 26'-6" (base
of fill)."

It has also been documentec¢ within the files of the New York
tate DEC that substantial quantities of chemical wastes were deposited
in the landfill. In a memorandum from these files dated Marcn 20, 1978,
from Mr. Ferber of the National Aniline Division of Allied Chremical Co.
to Mr. A. Roetzen of the South Buffalc District Office, Mr. Ferber lists
the following materials which were disposed of monthlv at the “Tifft
treet Dump'.
"200,000 1bs. water.
15,000 1bs. miscellanecus organic materials.
450,000 1bs. inorganic materials {including filtering materials).
50,000 1bs. chrome sludge
20,000 1bs. copper sulfate.
100 1lbs. nitroc benzene.
600 1bs. mono chloro. benzene.
1,000 l1bs. napthalene. -y \bs
this memorandur is included in the Appendix.
The waste being landfilled by the Alltift Landfill consists of
core sands, flyash, and wastes from the shredding of automcbile interiors.
Further definition of the wastes and their leaching potential will be

édiscussed in subseguent sections of this report. The Alltift waste

covers only a small portion of the site, adjacent to Tifft Street.

GROUND WATER

The geclogy of the site has been discussed in preceding
sections of this report. The followling segment of this investigation

will describe the interplay cf ground water within this geclogic framework.




8.

(b)

(e)

(£)

(g)

(h)

Ibig.

Eeat Index I(h) - represents the monthly values of the Heat
Index corresponding to monthly mean temperatures.

Unadjusted Dally Potential Evapotranspiration {unadj PE) -

represents the potential evapotranspiration for different mean
temperatures and heat index values.

Acjustec Potential Evapotranspiration (Adj PE) - represents

the amount of potential water loss to the atmosphere through
the evaporation from bare soil and the transpiration of the
vegetation. The values are adjusted for month and day length
corresponding to landfill latitudes (correcticn factor).

Precicitation (P) - mean monthiy values for Buffalc, New York

[e0]

have been used.

Surface Runcff R/0 - represents the amount of precipitation

that runs off the landfill surface before 1t can infiltrate

into the cover scil. The amount of runoff is determined by
applying the runoff cocefficient (C) to the menthly precipitaticn.
The runcff coefficient is assumed tc be 15%%, except during

December, January, and February when it is assumed to be 20%.

Y

Infiltration (I) - represents the amount of precipitation that

enters the surface cf the cover material. It is simply the
difference between precipitaticn and surface runcff.

I-PE - to determine periods of moisture excess and deficiency
in the soil, it is necessary to obtain the difference between
infiltration and potential evapotranspiration. A negative
value of I-PE indicates the amcunt by which the infiltration

fails to supply the potential water needs of a vegetation-

_l 8_



covered area. A positive value of I-PE indicates the amount
of excess water which is available during certain periods of

the year for soil moisture recharge andéd percclation.

(1) Accumulated Potential Water Loss (Acc. Pot. WL) - ecuals the

summation of the negative I-PE values.

(3j) Scil Moisture Storage (ST) - represents the scil moisture

retained in the soil after a given amount of accumulated
potential water loss or gain has occcurred. .

(k) Actual Evapctiranspiration {AE) - when the precipitation is greater
2C T I g

than the potential evapotranspiration, the scil remains full of
water and the actual evapotranspira<tion will egual the potential.
When the precipitation drops below the potential evapotranspiration
the soil begins to dry out and the actual evapotranspiration
becomes less than the potentiél evapotranspiration.

(1) Moisture Deficit (D) - the amount by which the actual and

potential evapotransplration differ in the cover soil.

(m) Percolation (PERC) ~ after the soil moisture storage reaches

the maximum water-holding capacity c¢f the cover soil, any

excess infiltration becomes percolation through the cover

soil and into the underlying solié waste.

The water balance for the ALltift landfill, presented in Table 3,
indicates that approximately 12.3 inches of water percolates into the
landfill each vear. Since, there is little doubt that whatever moisture-
holéing capacity thg unsaturated zone of the waste may have had, has long
been exhausted, percolation intoc the waste will become recharge to the

ground-water table. In an average climatic year, the 12.3 inches of



TABLE 3
WATER BALANCE - ALLTIFT LANDFILI, SITE

BUFFALO, NEW YORK (BUFFALO WSO DATA)

(A1l val es in inches)

JAN _rpf':B MA?\, - APR MAE_, L JUN - JUL AUG o ?I,p‘u ocT NOV T;)E_LL_VYI‘,I]\RLY”
T °F 24.5 24.1 31.5 43.5 54.8 64.8 69.8 68.4 61.4 50.8 39.1 27.7 [46.7
Ind ) 0 0 0 1.45 4.08 7.08 8.78 8.3 6.0 3.06 0.7 0 39.45
Unadj PE 0 0 0 0.04 0.08 0.12 0-14 0.13 0.10 0.06 0.02 0
Correction Factor 24.3 24.6 30.6 33.6 37.8 38.4 38.7 36.0 31.2 28.5 24.3 23.1
Adj PE ) 0 0 0 1.34 3.02 4.6l 5.42 4.68 3.12 1.71 0.49 0
p 2.84 2.72 3.24 3.01 2.95 2.54 2.57 3.05 3.13 3.00 3.60 3.00f35.65
CR/0O 0.20 0.20 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.20
R/0 0.57 0.54 0.49 0.45 0.44 0.38 0.39 0.46 0.47 0.45 0.54 0.60
I 2.27 2.18 2.75 2.56 2.51 2.16 2.18 2.59 2.606 2.55 3.06 2.40(29.87
I-PE 2.27 2.18 2.75 1.22 ~0.51 -2.45 -3.24 -2.09 -0.46 0.84 2.57 2.410
Acc Pot - WL . -0.51 -2.96 -6.20 -8.29 -8.75
ST 2.00 2.00 2.00 2.00 1.52 0.41 0.07 0.03 0.03 0.87 2.00 2.00
A sT 0 0 0 0 -0.48 ~-1.11 -0.34 -0.04 0 0.84 1.13 9]
Al 0 ] 0 1.34 2.99 3.27 2.52 2.63 2.66 1.71 .49 0 17.61
D 0 0 0] 0 0.03 1.34 2.90 2.05 0.46 0 0 0]
PERC 2.27 2.18 2.75 1.22 0 0 0 0 ] 0 1.44 2.40112.26




percelation translates to 8,360,000 gallons of recharge, or correspond-
ingly of leachate generation, on the 25.1 acre Alltift property. The
following table illustrates the variability of leachate generation in
response to highs and lows in vearly precipitation. Water balances,
identical to that previously-described, were performed employing the
record minimum and maximum annual precipitation rates for Buffalo tc

1llustrate the potential range of leachate generatien from the site.

TABLE 4
APPROXIMATE RATES OF LEACHATE GENERATION

FROM THE ALLTIFT LANDFILL

Annual Annual Annual Leachate
Climatic Precipltation Percolation Generaticn
Conditions (in) (in) (cal)
Minimum Precipitation (1941) 22.16 6.0 4,090,000
Average 35.65 12.3 8,360,000
Maximum Preciritation (1977) 53.55 24.7 1€¢,800,000

Leachate Discharge

The fact that on the average there i1s roughiy 12.3 inches of
leachate generation, or recharge, each year, necessitates that there be
a near eguivalent rate of annual discharge to maintain steady-state
conditions. This discharge is accomplished by the lateral movement of

R it

ground water tc periferal dischargé>points. The directiens of ground-
water, or leachate flow are illustrated on Map No. 2 at the rear of the

report. The configuraticon of the ground-water table demonstrates that

leachate flow is predominantly in a westerly direction where it ultimately
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discharges into the ponds and marshes wnaich characterize the western edge
of the lancdfill. The westerly flow of leachate is also graphlcally
illustrated on Geologic Section B-B. Numerous leachate seeps, or springs
were also observed along the landfill/marsh interface.

Glaciolacustrine Clay Aguiclude

Hydraulically separating the ground water within the surficial
£fill from the confined aquifer of the Qatka Creek Shale and Stafford
Limestone lies the essentially impervious Glacioiacustrine Clay unit.

Irn the seven borings which fully penetrated the stratum, its thickness
was found to vary from greater than 42 feet under the northern portion

of the site to six feet in the south. The permeability of this stratum
of varved clay was determined by subjecting representative samples of the
formation to precise laboratory testing. Woodward-Clyde Consultants

were retained to perform the permeability testing in their Clifton, New
Jersey laboratories. 2 special, constant-volume permeameter, designed
specifically for extremely low permeability soils was utilized in the
testing. The results of the permeability testing are presented in the

following table.

TABLE 5
PERMEABILITY MEASUREMENTS OF

THE GLACIOLACUSTRINE CLAY STRATUM

Sample No. Depth Permeability
-8
Boring No. 2-8U 34-36 ft. 6.4 x 10 cm/sec
= -8
Boring No. 5-5U 15-17 £t. 5.8 x 10 cm/sec
_22_




any verticel migration of the .

Based upon these measurements, the average permeability of the
s ‘ : : -8 :
glaciolacustrine stratum 1s approximately 6.1 x 10 cm/sec. The permea-
bility of the clay is sufficiently low, therefore, to essentially preclude
pper water-~table through the clay strat

to the bedrock. aguifer.
7<,_.-—"'

e R iy

The Confined Acuifer of the QOatka Creek Shale and Stafforé Limestcne

Elthough not considered a major aquifer system, water can be
obtained from the Oatka Creek Shale and the Stafford Limestone in quantities
sufficient to supplv low vield wells. It has been reported that bedrock
wells in the region south of the Buffalo River and Cayuga Creek yield an
average of 55 gallons per minute (gpm} {(for a sampliing of 10 wells}.9
The lowest yield reported was 20 gpm, while the highest was 75 gpm. The
average well derth was 70 feet. Although the preceeding cdata does not
refer specifically to the Oatka Creek Shale or the Stafford Limestone,
it indicates that, in general, limited, but adequate supplies of useable
ground water can be obtained from most of the bedrock formations in the

region.

WATER QUALITY

A surface and ground-water program was initiated at the alitift,
Inc. landfill site to provide both baseline water guality data and sufficient
information to assess the impact of previous disposal operations at the
site. This program involved sampling each of the well points installed
for the hvdrogeological investigation on a single occasion and five (3}
surface water sample points on two different dates.

. Reck, C. W. and E. T. Simmons, Water Resources of the Buffalo-Niagara
ralls Region, map




Samplinc Program

Personnel

Samples were collected at the Alltift, Inc. site by Recra Research,
Inc. personnel on the following dates: July 5, 1978, July 17, 1878, ané
July 31, 1978. All samples were returned te Recra Research, Inc.'s
laboratories on Tonawanda, New York for analysis.
Sample Points

The locations of all sample points are depicted on Map No. 1.
Samples were collected frem the well points (sample points Bl through BS)
on a single occasion (July 31, 1878). Surface water samples were collected
from the five (5) sampling points (sample points SS1 through S$S5) on two
separate occasions (July 5, 1978 and July 17, 1978). Event sampling was
emploved for the \surface voints in an attempt to ascertain if the impact
of the site on the environment varied as weather conditions varied. The
July 5, 1978 sampling occurred during a relatively dry period {greater
than 120 hours since previocus rainfall) while the Julv 17, 1978 sampling
occurrec within 48 hours after a rainfall.
Sampling Procedures

Pricr to sampling the well points (sample points Bl through B8,
Map Ne. 1), they were evacuated anéd allowed to recharge. A sufficient
volume of water for testing was not cbtained from well B-3. All pumping
was done with an ISCO Model 1680 Sampler equipped with teflon sampling
lines. To aveid cross-contamination between well points, the sampling
lines were well rin;ed hefore collecting the sample.

Surface water samples {sample points S$SS-1 through SS-5, Map No. 1}
were grab sampled. Samples were taken approximately six (6) te eight (8)

inches below the water surface.
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Water samples were collected in both nlastic and glass bottles.
A1l sample bottles were scrupulously cleaned and rinsed. 2All glass
ttles contained foil lined caps.

Analytical Program

Parameters
Both surface and ground-water samples were analyzed for the

followinc variables:

l) pH 19) Hardness (Total)
2) Conductivity 20} Chlorides
3) Dissolved Oxvgen 21} Total Organic Carbon
4) BOD5 22) tal Halogenated
S) COD Hydrocarbons
£) tal Coliform 23} PCB's
7) Ammonia 24} Total Aluminum
8) Nitrate 25) Total Arsenic
9) Nitrite 26) Total Chromium
10) TKN 27) Hexavalent Chromium
11) Phosphate (Total) 28} Total Copper
12) Sulfate 22} Total Lead
13) Detergent 30} Total Mercury
14) Phenols 31) Total Potassium
15) Acidity 32) Total Sodium
16) Alkalinity 33} Total Calcium
17) Total Solids 34) Total Silver
1€) Color 35) Totel Iron

Analytical Methods
The analyses of surface and ground-water samples were performed

according to either the l4th Edition of Standard Methods for the

Examination of Water and Wastewater and/or the U. $. Environmental

Protection Agency manual Methods for the Chemical Analvsis of Water

and Wastes (1974).

The total halogenated organic values expressed in ug/l as
chlorine, Lindane Standard represent those crganic constituents which are
extractable via 15% metnvliene chloride in hexane, concentrated using

Kuderna-Danish eguipment. Thiis concentrated extract i1s subjected to a

_25_



Florisil column clean-up procedure. The 6% ether in petroleum ether
elution from the Florisil column 1s injected intoc a Gas Liquid Chromatograph
. . 63 |

equlpped with a N1 Electron Capture Detector and a 1.5% OV17/1.95% QF1
coiumn.
Analytical Results

Analytical results for the ground waters are presented in Table &,
while surface water data can be found in Table 7.
Discussion
Ground Water

As discussed previously, because the site is underlain by highiy
impermeable clays, the pessiblity of leachate reaching the bedrock aguifer
anéd resulting in contaminatioh is extremely remote. This fact coupled
with the fact that érevious 1landfill operations extended up te and in some
cases exceeded the property boundaries of the site prompted the exclusion
of the installation of bedrock wells. It was generally felt that zside
from the question of impermeability, the installation of a bedrock well
which would be located in part in waste deposits saturated with leachate,
could provide a potential conduit for leachate to reach the bedrock aquifer.
Such a situation would invalidate the protection afforded the bedrock
aguifer by the subsurface impermeable clay deposits.

Because of the impermeable nature ¢f the clay soils, a ground-
water table has been created on top of the clay. This water table is
contained within the previcusly deposited waste materials. Well points

established on the site are screened in this water table and hence samples
-y

\

taken from the well points actually represent the leachate contained within
/"__—”——_‘ ’ T - -

the landfill. The following discussion presents specific and general
/“-—-‘—’ )
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ANALYTICAL RESULTS Page 1 of 2
ALLTIFT COMPANY, INC. LANDFILL SITE
GROUND WATER SAMPLES
Sampling Date: 7/31/78

TABLE € Report Date: 9/26/78
SAMPLING LOCATION W

PARAMETER UNITS OF MEASURE Bl B2 B4 B5 B6
pH Standard Units 7.28 7.47 6.43 7.10 7.3¢4
Conductivity umhos/cm 6,000 21,000 { 11,000) 4,000 5,400
Dissolved Oxygen mg/l 5.8 4.3 7.2 4,2 6.2

| BODj5 me/1 359 7,020 96.5 242 603

| COD mg/1 489 2,580 593 291 379

" Total Coliform MPN/100ml 130 24,000 ] 230 130 24,000

| Ammonia mg N/1 77.6 1,930 73.9 61.2 107
Nitrate mg N/1 <0.1 <Q.5 <0.5 0,12 <0.1
Nitrite mg N/1 0.05 <0.05 <0.03 0.08 0.05

¢ TKN mg N/1 91.9 1490 106 69.2 125

' Phosphate (total) mg P/1 0.556 1.29 0.044 0.086 0.130

{ Sulfate mg/l 86.3 441 2,660 387 240
Detergent MBAS mg/1 0.16 0.05 0.19 0.15 0.03
Phenols mg/l 0.037 0.696 0.050 0.020 0.030
Alkalinity mg/l as CaCO3 2,280 8,270 815 1,530 1,760
Total Solids mg/1 4,410 30,000 9,590 2,990 4,950
Color True Pt~Co Units 500 - 200 150 200
Hardness (total) ! mg/1 663 1,250 2,260 665 594
Chlorides ! me/l 3,630 8,450 3,880 730 1,010
Total Organie Carbon mg/l 950 1,400 313 110 488
Total Halogenated ug/l as Ci,

Hydrocarbons Lindane Standard §.42 38.4 1.32 1.24 3.33
PCB's ug/l as 1254 <1.0 <1.0 <1.0 <1.,0 <1.0
Total Aluminum mg/1 0.26 0.05 0,2¢ 0.06 <(.03
Total Arsenie pg/i 6.3 131 <4 5.1 21.3
Total Chromium mg/1 0.014 0.546 <0,003 0.010 0.006
Hexavalent Chromium mg/l <0.01 0.04 <0.01 <0.01 <0.01
Total Copper mg/1 <0.003 0.026 0.015 0.21 0.005
Total Lead mg/l <0.03 <0.03 <0.03 <0.03 <(.03
Total Mercury ug/l <1.3 3.8 <1.3 <1.3 <1.3
Total Potassium mg/1 98 908 146 118 128
Total Sodmium ng /1 1,060 3,080 2,020 840 1,140
Total Calcium mg/1 214 54 760 146 190
Total Silver mg/1 - <0.002 <0.002 <0.0062 <0.002 <0.002
Total Iron mg/1 ' | 0.28 2.43 5.08 0.16 0.03
COMMENTS: Samples were collected by Recra personnel and received on 7/31/78. Data

not provided in these tables are a consequence of insufficient sample volume for com-

pletion of the required analyses. The determination of true color of samples from

B2 and B7 were turbid after centrifugation and cculd not be matched with any standard
: Pt-Co Color Unit. Sample B2 exhibited higher NH3-N than Total

Kjeldahl Nitrogen (TKN). These results are believed to bhe due to

the positive interferences in the NH3~N analyses from amines and

other nitroso compounds that would not effect the TKN results.

B This ctonclusion is supported by the presense of numerous nitrogen

B compounds as seen in the chromatographs for the total haleogenated

f organics analyses.

FOR RECRA RESEARCH, INC.'. <O o_&ﬁ;\(\ L/u::ﬁ:ﬁ

= - DATE "1/34/72’
R€CP\A P\€S€AP\CH INC. 1114 Wales Avenue/Tonowanc{c New York 14150/(716)692-7620

TOTAL CHEMICA. WASTE MANAGEMENT THROUGH APPLIED RESEARCH




ANALYTICAL RESULTS Page 2 of 2

' ALLTIFT COMPANY, INC. LANDFILL SITE

GROUND WATER SAMPLES
- . Sampling Date: 7/31/78
l TABLE © Report Date: §/26/78
Q SAMPLING LOCATION j
PARAMETER UNITS OF MEASURE B7 B8 - "‘

l pH Standard Units 8.0C 7.70 -
Conductivity Lmhos/cm 7,900 6,000 -
Dissolved Cxygen mg/l - - -

l BODs mg/1 - - -
COD mg/1 780 498 -
Total Coliform MPX/100ml - - -
Ammonia ng N/1 259 113 -

' Nitrate mg N/1 <0.1 <1.0 ~

' Nitrite mg N/1 0.07 0.12 -
TKN mg N/1 - - -

l Phosphate (total) mg P/1 0.044 -
Sulfate mg/l - 299 -
Detergent MBAS mg/1 - 0.03 -~

l Phenols me/l 0.089 0.071 -
Alkalinity mg/l as CaC03 2,230 2,390 -~
Total Solids mg/1l 6,100 6,100 -
Color True Pt-Co Units - 700 ~

. Hardness (total) mg/ L —~ 536 -
Chlorides me/1 2,070 1,430 - ~
Total Organic Carbon mg/1 - 538 -

. Total Halogenated ug/1l as Ci,

Hvdrocarbons Lindane Standard - - |
PCB's pe/l as 1254 - -~ |
Total Aluminum mg/1 <0.03 0.24 - |

' Total Arsenic vg/l 15.4 12.2 - |
Total Chromium mg/1 0.016 0.012 - |
Hexavalent Chromium mg/l 0.01 0.01 -

l Total Copper mg/l 0.01 0.014 -
Total Lead me/1 <0.03 <0.03 -
Total Mercury ug/l 10.7 - -
Total Potassium mg/1 182 118 -

. Total Sodium meg/l 1,560 1,300 -
Total Calcium mg/1 56 18 -
Total Silver mg/1 0.004 0.003 -

' Total Iron mg/l 0.46 0.02 -
COMMENTS: The analyses of PCB's included Aroclors 1016, 1221, 1232, 1242, 1248, 1254,

. 1260, and 1268. None of these Aroclors were found in detectable concentrations. For
reporting .purposes Aroclor 1254 was arbitrarily chosen for presentation of z working
detection limit. The other Aroclors exhibit similar detection limits.

' FOR RECRA RESEARCH, INC. \;r\i)&&:‘x\ﬁ M&C&ﬁ:

l DATE _ 9 /ot /o8

/ 7

l RGCP\A R€S€ARCH, INC. 111 Wales Avenue /Tonowanda, New York 14150/(716)692-7620

TOTAL CHEMICA. WASTE mMANAGEMENT "<ROUGH APPLIED RESEARCH




ANALYTICAL RESULI
ALLTIFT COMPANY, INC. LANDFILL SITL
SURFACE wﬁfER SAMPLES

Sampling Date: _7/5/78

Report

Date:

9/26/78

PARAMETER

UNITS OF MEASURE

SAMPLING

LOCATION

SS81

ss2

SS3

SS5

pH

Standard Units

1.85

1.93

7.78

7.52

Conductivity

umhos/cm

8800

5200

5700

5000

Dissolved Oxygen

mg/l

1.40

6.75

3.60

2.80

BODs

mg/1

8.09

21.6

150

191

€OP

mg/1

60.6

70.7

485

404

Total Coliform

MPN/100ml

<200

<200

14,000

17,000

Ammonia

mg N/1

~1.31

1.80

31.¢9

£1.2

Nitrate

mg N/1

21

21

0.20

<0.10

Nitrite

mg N/1

TR

mg N/1

4.92

1.96

39.3

43.1

Phosphate (Total)

mg P/1

0.05

0.05

0.83 1.58

0.34

Sulfate

mg /1

5850

6130

582 578

769

Detergent

MBAS mg/1

<0.02

<0.02

0.13 0.16

0.14

Phenols

mg/ 1

0.034

0.027

0.03¢9 0.094

0.07%

Acidicty

mg/l as CaCOjy

6290

5840

Alkalinitv

mg/l as CaC0j

1620 13980

1080

Total Solids

mg/l

10, 200

9310

L4470 4230

4060

Color

True Pt-Co Units

1400

1250

1250 750

1000

Hardness (Total)

mg/1

900

530

740 840

460

Cnlorides

mg/1

18.7

18.0

1140 1080

1190

Total Organic Carbon

mg/l

39.0

27.0

415 470

450

Total Halogenated
Hydrocarbons

ug/l as Cl,
Lindane Standard

1.83

1.33

3.07 7.32

1.76

PCB's

ug/l as 1254

<1.25

<(3.50

<2.50 <0.25

<1.25

Total Aluminum

mg/ 1

2.92

2.64

0.27 0.26

0.27

Total Arsenic

wg/l

89

57

46 74

75

Total Chromium

mg/1

0.763

0.751

0.03¢% 0.057

0.040

Hexavalent Chromium

mg/1

0.70

0.71

0.03 0.05

0.03

Total Copper

mg/1

6.88

1.71

0.136 0.440

0.360

Total Lead

mg/1

0.42

0.38

<2 <2

0.04

Total Mercury

ug/l

<1.0

<1.0

<1.,0 <1.0

<1.0

Total Potassium

mg/l

26.9

20.0

182 331

256

Total Sodium

mg/1

440

68

1360 1010

1020

Total Calcium

mg /1

360

600

88 148

176

Total Silver

mg/1

0.017

0.021

0.006 0.007

0.005

Total Iron

mg/1

1832

1144

18.3 18.4

12.4

COMMENTS:

Samples were collected by Recra
nitrogen analyses could not
the samples.
of different final volumes of the sample extracts.

personnel and received on 7/5/78.
be completed due to interferences present im
Differences in detectabilities for PCB's is
Sample SS3 was

Nitrite

result

believed to contain PCB's but due to the low levels in the extract
\ (<0.5 mg/pl) the exact amount in the criginal sample was not quantifi-

able.

OR RECRA RESEARCH, INCS m \'\xddt
R€CRA P\ESGAP\CH INC. 111 Woles Avenue / Tonawanda. New York M150/(716)692 7620

TOTAL CREMICA. WASTE MANAGEMENT THROUGHM APPLIED RESEARCH

« Aroclors 1016, 1221,
R vere used for quantificetion purposes.

B selected for reporting purposes.
¥ chan the detectionlimit of 12534.

1232,

1242,

These data are reported

1248,

1254,

1260 and 1268
aroclor 1254 was arbitrarily
as less

The detection limits of the other
Aroclors are approximately the same as for 1254,

DATE 9/4/%
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WEHRAN ENGINEERING

TEST BORING LOG

Project No. 8147 Client _RECRA _RESEARCH, INC. - TONAUAHDA Boring No. |
Project _LANDFILL DESIGN - SUBSURFACE SOIL INVESTIGATION Date Start 6/19/78
Location_ T!FFT STREET, BUFFALD, NEW YORK ' Date Finish £/13/78
Type of Rig_TRUCK MOUNTED AUGER Driller_EMPIRE SOILS, |NCInspector_Li
| Elev- | B 5l Samele s € o
% ® g e S_Spoon b'owsl g g 3 Cilassification Remarks
, i s 0
o |ate” | Sg| Z 2] &"Penetr [Z5| " FO"Elev. = 5832
s ‘ Fill: -o0se,
o T ’ S 2 3 : . is
o I s Ulack and white mf SAHD and cf -
1y Gravel, some black Silt, some
4 J N minus partially decomposed Vege-
""5_1"‘ - tation, trace Refuse.
i . .
1 5 5 Medium
SR 258 6 X moist
1. ‘\J‘i i (foundry sand, cinders, fly ash,
41 - wood rubber)
o 1.
f:'),( v 3 lss 5 40 ) Very dense
LS "‘ 25 X moist
i }‘,_5_ . \\\ Becomes saturated € 10.7*
SR ISR
LSRR 1 1 Very 1
R E‘ 4 lss - : ‘ ery oosde
k'\:_‘ &__J ~\ : saturate
/‘\‘ -4‘\\:_‘:4' .
Lol
20— L r. \‘—\,‘:- 210" Loose
n v 5 |ss % 3 |- saturated
4! J 2 . Glaciolacustrine Deposits:
1 Gray Sitty CLAY to CLAY & SILT,
i laminations of f SAMD and SiLT, Stiff
25 Saturated saturated
}' 8 10
1 6 [SS
4 13 X
i1+ ' Grading at 27'-0'"" to;
] ! L~ ] CH Grey CLAY saturated
o 7 1SS 3
1. > Soft to very soft, occasional
13 laminations and very thin beds of
{9 grey SILT, indistinct varving.
I
5— | ||
? 4 3 eight of : Very soft
1 5SS Hammér X saturated
| 2
SHEET _OF____



WEHRAN  ENGINEERING

TEST BORING LOG

Project No._8147 _¢lient RECRA RESEARCH, INC. - TONAWANDA 1

Boring No.
Project LANDFILL DESIGN - SUBSURFACE SOIL INVESTIGATION Date Start6/19/78
Location TIFFT STREET, BUFFALO, NEW YGORK Date Finish 5/19/78
Type of Rig TRUCK MOUNTED AUGER Driller_EMPIRE SOILS, INCinspector_JHK
- [
£ Elev- ? o Sample o o
% ¢ g’ g o | &|Spoon blows| gg 3 Ciassification Remarks
a | aen 6 0 Z |2 6" Penetr é 8 "O"Elev, = 2332
BEER Wt.ofliammef Very soft
11 9 |S9
P 2 X saturated
b L
T
IS et 10 |5 ]
< = ™ 2 x
- S TERINTC Soft
s Grey €LAY (as before) saturated
50— 11
_1 g 11 |ssiHt.offHammar CH
1= 2 X Soft
- : saturated
- “’ |
4 [ i
‘\
551 ! . . o
1o 12 lsslWt. | of Becoming alternating laminations [Nery soft
j) | bf grey and red Silty CLAY 855' |[saturated
J l_; ! Rods
B v .
£ 0— ' Very soft
11 13 SSWEIQ!"‘C of ' saturated
N Rods | X
||
« I ‘ 63'8"
I 14 [SS]1oo/R] X
\Black LIMESTONE Very dense
6 S5~
1 END OF BORING 63'g"
-4
7 0
75—
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ANALYTICAL RESULTS
ALLTIFT COMPANY, INC. LANDTILL SITE

SURFACE WATER SAMPLES
TARLE 7 Sampling Date: 7/17/78
Report Date: G/26/78
SAMPLING LOCATION
PARAMETER UNITS QF MEASURE SS1 §S2 SS3 SS4 SS5
pH Standard Units 2.38 2.36 7.95 8.01 7.51
Conductivity umhos/cm 9400 9400 6600 7400 5500
Dissclved Oxvgen mg/l 0.5 0.5 3.20 5.06 5.16
BODj5 mg/1 36.7 12.3 193 339 169
COD me/1 60.6 70.7 495 495 404
Total Coliform MPX/100ml <200 £2Q0 1700 4900 35,000
Ammonia mg N/1 1.42 2.10 31.8 72.9 40.1
Nitrate mg N/1 18 18 0.16 <0.10 <0.10
Nitrite mg N/1 - - - - -
TXN mg N/1 5.22 3.99 59.4 86.5 40.7
Phosphate (Total) mg P/1 0.05 0.05 1.17 7.40 0.15
Sulfate mg/1 6050 5930 656 589 956
Detergent MBAS mg/1 <0.02 <G,02 0.14 0.14 0.10
Phenols mg/1 0.040 0.036 0.058 0.043 0.057
Acidity mg/l as CaCOjy 6210 6480 - - -
Alkalinity mg/l as CaCOi3 ~ - 1880 2250 1140
Total Solids mg/1 9970 10,400 4890 5540 4200
Color True Pt-Co Units 1500 1500 1670 3500 1000
Hardness (Total) meg/1 600 650 860 765 750
Chlorides ng/1 11.6 13.1 1270 1570 1050
Total Organic Carbon mg/l 30.0 30.5 785 805 505
Total Halogenated ve/l as C1,
Hydrocarbons Lindane Standard 2.31 /.25 1.02 <0.75 <0.75
PCB's we/l as 1254 <2.50 <2.00 <2,50 <1.0 <1.0
Total Aluminum mg/1 4,91 4.87 0.11 0.15 0.06
Total Arsenic pa/l 94 34 8 2 5
Total Chromium ng/1 0.834 0.874 0.040 0.042 0.066
Hexavalent Chromium mg/1 0.80 0.82 0.03 0.04 0.05
Total Copper mg/1 1.0 1.3 0.017 <0.003 0.01C
Total Lead mg/l 0.51 0.51 <0.02 <0.02 <0.02
Total Mercury ug/l <1.0 <1.0 <1.0 <1.0 <1.0
Total Potassium mg/1 3.5 4.8 286 289 246
Total Sodium mg/1 340 70 1220 1100 1050
Total Calcium mg/1 184 652 116 148 56
Total Silver mg/1 0.008 0.008 | <0.003 ] <0.003 } <0.0G3
Total Iron mg/l 2030 1770 2.00 0.80 1.20

COMMENTS: Samples were collected by Recra personnel and received on 7/17/78. Nitrite
nitrogen analyses could not be completed due to interferences present in

the samples. Differences in detectabilities for PCB's 1s a result of
different final volumes of the sample extracts. Sample S$53 was
believed to contain PCB's but due to the low levels in the extract
(<0.5 mg/11) the exact amount in the original sample was not quanti-
fiable. Aroclors 1016, 1221, 1232, 1242, 1248, 1254, 1260 and 1268
were used for quantification purposes. Arocler 1254 was arbitrarily
selected for reporting purposes. These data are reported as less
than the detection limit of 1254. The detection limits of the other
Aroclors are approximately the same as for 1254.

/
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detall concerning the gquality of this ground water (Refer to Table 6 for
analytical data).

All ground-water samples exnhibited pH values within the range of
those ncrmally founé in the environment. Both cenductivity and chloride
were relatively high and are indicative of a leachate tyve water. The
dissclved eoxygen content in ground water from all well points was found to
be within normally encountered ranges.

The 8035 cf ground waters withir the landfill were cuite righ,
particularly the level found in Boring No. 2. The ceoliforms followed an
identical pattern. B2 contained copious amounts of sulfide and was
believed to contaln heterotropic sulfur bacteria. Although B6 exhibited
the high coliform count, it &id not show the high sulfide content. This
pattern of hicgh BOD5 and total coliforms was not unexpected in view of the
fact that the site has, in the past, been used as a dispcocsal point for
cutrescikble waste.

Values for TOC and COD are in general elevated, especially for
the well point at B2.

The NH3—N levels in all well points were high anéd were believed
to be indicative of the increased bioclogical activity especially at well
B2. As would be expected in this subterranean environment, NO.~-N and

2

NOB-N levels were all low or below analvtical detectabilities. As was

seen in the surface water data, the TKN levels in the greound water

represent almest entirely the NHB-N concentrations, implying low crganic

nitrogen content in the ground water. t well point B2, the NHB-N value

\

exceeded the TXN content. These results are bhelieved to be due to positive

interferences in the NHB-N analyses from nitroso compounds possibly present.




Tctal phosphate levels, are in excess of normal ground-water
levels, particularly those levels encountereéd in well points Bl and R2.
Only well point B4 exhibited 304 levels beyond those normally encountered
in ground waters from this area. Detergents as MBAS were also seen to
be low in all the ground waters.

The phenol content of the ground-water samples although above
normally expected levels, is relatively low and suggests that any phenolic
contamination from deposited waste materials may be undergoing biclogical
oxidation.

Both the total sclids content and the alkalinities cf the ground-
water samples are high, particularly at B2. Values encountered are
typical for sanitary landfill leachates in general.

Total halogenated hydrocarbons {(total halogenatedé organics) are
generally within the normal range cof values found within similar environments.
The only well point to exhibit high concentrations was B2. This well
point also showed the possible presence of numerous organcnitrogen compounds
as exhibited by the GC electron capture chromatograph.

Correspondence examined at the Delaware Avenue offices of the
New York State Department of Envirconmental Conservation indicate that this
landfill site had been utilized in the past by the National Aniline Division
of Allied Chemical Company. Among the materials previously disposed at
this site are nitrcbenzenes and monochlorobenzene. It 1s conceivable that
well point B2 is located in one cf these dumping areas.

The results of the metal analyges indicated intermittently high
levels of some cons'tituents. Cf greatest concern are the levels of arxsenic,

mercury, and chromium. As indicated previously, industrial wastes have been
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disposed of at the Alltift site. These localized areas of high metal
concentrations may reflect areas previously used fer the disposal of
industrial wastes.

Generally the quality of the water table situated on tep of

the clay at the Alltift site is pocr. Parameters examined exhibit

—_—

concentration levels typical of sanitary landfill leachate. This is not
surprising in view of the fact that the site has, in the past, received
typical sanitary landfill type waste. In addition to the presence of
contaminants characteristic of sanitary landfill leachates, other
contaminants are present that are indicative of industrial wastes.
Examination of files in the possession cf the New York State Department
of Environmental Conservaticon concerning this site demonstrate its use
as an industrial landfill. The feollowing materials have been specificélly
1dentified as having been disposed of at the Ailltift site: bulk icads
of dyes, oil sludges, phenclic compounds, chrome sludge, copper sulfate,
nitrobenzene, monocnlorobenzene, and naphthalene. The presence of various
constituents of these wastes in the water samples analvzed provides
confimatory evidence for the presence of these materials in the landfill.
Ponded surface water surrounds the &litift site on the south
ané west sides. Two distinct bodies of water are discernible. Cne extends
along the southeast corner of the site, and the second is located along
the western side of the site. Although on noc occasion were these two
ponds observed to be connected at the surface, it is highly prcbable that
flow occurs from th; south pond intc the west pond through the subsurface.

It is also probable that because of the low elevation of the land separating

the two ponds that during periods of heavy precipitation, the south pond
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discharces over the land barrier intc the west pend. Tlow from the pond
system is in a northerly direction under Tiftt Street, and into a &rainage
éditch. This ditch flcws in an easterly direction along an access road for
the South Buffalo Railroad that runs parailel toc Tiftt Street. This
drainage ditch empties 1into a storm sewer that purportedly flows into

the Buffalo River.

As discussed in previous secticns of this report, a ground-water
mound exists within the landfill. This fact, as stressed previously,
indicates that ground water is moving radially outward from the property
to off-site discharge points. As the following discussion will show,
the primary discharge point appears to be the pond system.

During the course of this investigation, it was discovered that
there is a surface discharge into the scuth pond from 2 pipe that appears
to have its origin from Ramcoc Steel, Inc. On both sampling dates, a
discharge was notedemanating from the pipe. B2 review of pertinent records
revealed that Ramco Steel, Inc. possesses a permit {(Permit £74987%1) to
discharge 50,000 gallons per day of an effluent consisting of sulphuric
acid pickling licucr, and pickled steel rinse. As stated in the permit,
discharge is through a lagoon, ponds, and ditches toc the Buffalo River.
Table 8 contains infocrmation relating to the effluent criteria contained
in the permit. As the following discussion will make guite evident, this
discharge has a significant impact on the gquality of surface waters in
the area.

- Surface water samples were ccollected on two dates: July 5, 1978
and July 17, 1978. xThe location of the sample points is depicted on

~

Mzp No. 1. Samples points 1 and 2 were located in the scuth pond while



TABLE 8
Rameco Steel, Inc. Permit #74971
110 Kopkins ;ffecti\fe: Novem4b"5§_,l_,~19_75\
Buffalo, N.V. Expiration: Nov’émoer_ }‘,7719780 Sy
EFFLUENT LIMITATIONS MAXTMUM
Flow 51,000 gallons/day
Suspended Solids 29 1b/day 68 mg/l
Chemical Oxygen Demand 39 1b/day 91 mg/l
Tron 440 1b/day 1025 mg/l
Manganese 3.4 1b/day ' 8.0 mg/l
pl! 1.5 -9.5



points 3 and 4 were locateé in the west pond. Sample'point 5 was located
unider the Tiftt Street Bridge.

Generallyv, the results of analvses of samples collected con
July 5, 1978 were insignificantly different from the results of samples
collected on July 17, 1978. Samples from both dates could nct be
analyzed for NOz-N due to the presence of unknown interferences.

The pH observed at SS1 and SS2 were indicative of highly acid
conéitions. Since ground-water analyses of samples collected from the
well points vielded pH wvalves in the range of 6.4 - 8.0, it is apparent
that this low pE is due to another scurce. 1In this case it 1s, in all
probability, a reflecticn of the Ramco Steel pickling liguor waste.
This conclusion is supporteé by the high sulfate content alsoc founé at sample
points 1 and 2. pH at the other sites (853, $S4, and SS85) was within
normal ranges for surface waters while sulfate concentraticons were slightly
higher than values normally encountered.

Results for coliform anaiyses were low at SS1 and SS2.
This is most likely a conseguence of the acid comiitions existing in the
south pcnc. At the sampling sites, coliform .counts, as well as BOD.,

5

were found to be elevated. The elevated values probably reflect infiltra-

tion of leachate from the landfill into the west pond.

Total organic carbon (TOC} and COD valiues were low at SS1 and
SS2, presumably as a result of the influence of the Ramco discharge,
which should be relatively low in organics. As was the case with BOD5
and coliform data, the TOC and COD from the other sites were found <o
represent the high‘end of the range of values normally found in marshy
environments. TOC contributed via the leachate from the landfill may

be impacting the surface water guality at S$S53, S$S4, and S8S5.
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Ammonia (icnized plus unionized) levels atlSSl and SS2 were low,
but nitrate values were high. At tne $S3, £34, and SS5 sites, these trends
were reversed. Total Kjeldanl Nitrogen {(TKN) at all sites mimicked the
ammonla pattern as it was found that generally, TKN was essentially the
same as the ammonia values. This suggests that the organic nitrogen

content at all 5 sites is low. For sites $S3, S$4, andé

(O]

S5, values
obtained for NH3-N anc TKN are elevated when referenced to levels found

in other similar enviromments. Since elevated vzlues for these parameters
were obtained for ground waters sampled from the landfill, it is acain
probable that landfill lieachate is reaching the west pond. Eince NO3—N

values were low in both ground-water samples and the surface water samples

SS3, S84, and SS5, the elevated NO,-N values for SS1 and $SS2 are probably

related to the south pondé cdischarge line.

Total phosphate was lowest at S81 and S$S52. A1l 5 sites, however,
exnibited values which are within the range cof normally encountered
concentrations. Detergents (as MBAS) were lowest at SS1 and S$S2, but
were within normal ranges for all 5 sampling sites.

The phencl concentrations at all 5 sampling péints were elevated
in terms of the levels normally found in surface waters. BAgain, elevated
phenol concentrations were found in ground-water samples implicating the
landfill as one potential source. However, due to the limited information
available relative to the discharge intoc the south pond purportedliy €£from
Ramco Steel, Inc., it 1s not ascertainable at this time to determine
whether elevated phencl levels are due directly to either Ramco or Alltift,

or both.



Acidity, because of the low pH's at SS1 and $82, were founé to
be high at these sampling sites. The alkalinities at SS3, S54, and SS5
were also very high. These elevated alkalinities are attributed more
to the high suspended solids content at these sampling points rather than
as a céirect influence of the landfill. The sclids at all sample peints
may well be naturally occurring suspended humic acié substances. However,
in view of the permit discussed previcusly, 1t 1s possible to account for
the high solids at SS1 and SS2 on the basis of the discharge associated
with this permit. Chloride concentrations were high at 853, S84, and £S5
and are believed to be a function of leachate infiltration from tne landfill.

A1l sites exhibited low total halogenated organic levels and
undetectable PCB's. The samples from SS3 from both dates may contain trace
levels of PCB's, but guantitation was not possible. BAs regards the guestion
of potential PCR contamination, it should be noted that the Scuth Buffalo
Rallrocad runs along the west side of the pond system. Railrocads have
nistorically oiled theilr rails for vegetation contrcl and as part of normal
maintenance. Since waste oils are coften used for this process, it 1is
conceivable that they may have contained PCB's. Since runoff from the
rail line area is probably flowing into the pond system, this may be an
additional source of contamination.

All surface water sampling points showed metals concentrations
above those normally found. These elevated metals concentrations were
subsecuently seen in the hardness results as well. For sample points
SS3, S84, and SS5, concentrations found relate quite closely to those
found for the grouné-water samples. Although leachate from the landfiil
nay accoun£ in part for the concentrations observed, it is felt that the

discharge entering the south pond is having a greater impact on surface
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water Quality relative to metal concentrations. Metal concentrations

are particularly high at sample points SSl and SS2. Of particular concern
is the high concentration of hexavalent chromium. The adverse health
efifects of hexavalent chromium are, of course, well docﬁmented. The high
concentration of metals in the south poné is, however, not surprising

in view of the fact that the discharge into this pond is purported to be

a pickled steel rinse. Movement of water from the south poné to the west
pond will contribute tc the metal locading found in this pond.

Surface water guality at all five (5) sampliné pcints was found
to be depressed. Although the discharge of landfill leachate into the
surface water, particularly the west pond, is 1impacting the quality of this
water it is felt that the mcst significant factor depressing water gquality
is the discharge entering the south penéd. This is particulearly true in

+6
the case of metals (t-Cr, Cr , Pb, Cu) and solids lcading to the surface
water system. It should alsoc be noted that the low pH of the surface
water in the socuth pond renders this water toxic to both faunal and flora
constituents of the fresh water community. An additional contamination
source not considered in this report, is runoff from the rail lines of
the South Buffalc Railrocad. The influence of this contamination source

may also be significant.

INDUSTRIAL WASTE DISPCSAL

The environmental impact of solid waste disposal can range from
insignificant to catastropnic. Care must be taken, particularly in the case
of industrial waste:to minimize the impact of disposal on the environment
ané public health. Improper management of these wastes can lead to

deleterious effects, felt not only immediately but far into the future.
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The New York State Department of Environmental Censervation in view of
these potential impacts, has instituted under the powers availed to them
by Part 360 of the Cocdes, Rules, and Regulations of the State of New York
a program to contrcl and regulate the disposal of industrial wastes.
Under this program, industrial wastes can be acceprted only at facilities
which have received special approval from the New York State Depértment
of Environmental Conservaticn. To obtain approval, as z minimum, the
following must be submitted for each waste to be handled at the facility:

{a) Hazardous Waste Disposal Application Form

(b) Leaching Potential Test Reporting Form

.Thisvsection of the report will present the data to be utilized

in the preparation of these forms. In addéition, an attempt will he made
to ascertain the impact, if anv, of disposal of the wastes desired to be
handled. The industrial wastes proposed for disposal are: flvash, sand
waste, core sand waste, and shredder waste.

Sampl ing Program

Pricr to the initiation of work on characterization of wastes
proposed for disposal, a sampling and analysis program was developed and
presented toc the New York State Department of Environmental Conservation.
This program has been approved by Mr. Paul Counterman of the Albany office
of the New York State Department of Environmental Conservation.

Three samples of the flyash and sand wastes were collected on
three different days from loads delivered to the Alltift Site for disposal.
The three samples for each waste were returned to Recra Research, Inc.'s
facility where they'were composited. This composite was utilized in
all subsequent analyses. A single samplie of shredder waste was ccllected

for subseguent analysis.
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Analytical Program

Parameters

Rll waste samples were analyzed for the following variables:

a) Density 1) Zinc

b) Total Solids (104°C) m} Iron

¢c) Volatile Solids (600° C) n} Cadmium

d) Ash Weicht (600° C) 0} Phenols

e) Aluminum P} Total Grease and Qils

£) Arsenic g) Hydrocarbon Grease and Qils
g) Total Chromium r) Total Halogenated Hydrocarbon
h) Copper as Cl1 (GC/ECD)

i) Lead s) Total Organic Scan as C {(GC/FID}
3) Mercury t) Total Aromatic Hydrocarbons
k) Selenium as Benzene (IR)

Fcllowing performance of the New York State Leaching Potential

Test (Section 5.2.&, of the "Content Guidelines for Plans and Specifications

Publication"), all elutriates were analyzed for the following variables:
a) pH J) Soluble Zinc
b) Hexavalent Chromium K} Soluble Iron
c) Scluble Aluminum 1) Soluble Cadmium
d) Soluble Arsenic ®m) TOC
e) Soluble Chromium (Total) n) COD
f, Soluble Copper o) Chlorides
g) Soluble Lead p) Fluorides
h) Socluble Mercury g) PFree Cyanide
i) Soluble Selenium . r) Phenol

Analytical Methods
The analyses of the waste samples and elutriates were performed

aécording to either the l4th Ecition of Standard Methods for the Examination

of Water ané Wastewater and/or the U. S. Environmental Protection Agency

manual Methods for the Chemical Analysis of wWater and Wastes (1974).

The total organic Scan values expressed in ug/g {(dry wt.} as
chlorine, Lincdane Standard, represent those organic constituents which are
extractable via 15% methylene chloride in hexane, concentrated using
Kuderna=-Danish eguipment and will respond to Gas Liguid Chromatography

using a Flame Ionization Detector witk a 3% SE-30 column.
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The total nalogenated organic values, as reported and expressed
in ug/g (dry wt.) as chlorine, Lindane Standard, were determined as
above except that the concentrated extracts were cleaned up via a Fileorisil
cciumn. The 6% ether in petroleum ether elution frem the Flerisil column,

63
was injected into & Gas Liquid Chromatograph eguipped with a N1 Zlectren
Capture Detector and a 1.5% OV17/1.25% OF1 column.

Total eromatics concentrations are analytically derived in the
same fashion as the Total Grease and Oils concentration except that
benzene 1s used as a standard and the analytical wavelength upon which

-1
the guantification is based is 15300 cm .
Rnalytical Results

Analytical results for the waste analyses is presented in
Table 9 while results of the leaching potential test are presented in
Table 10.

Results

Total organic content was relatively low for all of the wastes.

In terms of the leachable fraction, organic concentrations were, as
anticipated, extremely low. Because of the nature of the wastes themselves,
it was expected that most of the organics including the grease and oils
would be insoluble. The values obtained for the shredder waste although
somewhat elevated, pose no problem of environmental contamination. The
organic content of the shredder waste consists primarily of polymeric
compounés, fabric, and cother similar inert materials.

Chlorides\were detected in the elutriate analysis in very small
guantities from all waste materials. This concentration, however, is

insufficient toc affect either surface or ground-water guality.




ANALYTICAL RESULTS
ALLTIFT COMPANY, INC. LANDFILL SITE
WASTE ANALYSES

Sample Date: 7/5/78

TABLE 9 Report Date: 9/26/78
SOLID WASTE MATERIAL
VARIABLE UNITS OF MEASURE FLY ASH SAND WASTE CORE SAND SHREDDER WASTE
Density gm/end 1.538 2.391 2.500 0.552
Total Solids 7 100 100 97.3 86.0
| Volatile Sclids A 11.9 6.1 1.2 41.9
Fixed Solids 7 88.1 53.9 88.8 58,1
Total Aluminum ug/fg (drv) 7360 4000 5020 4680
Total Arsenic ve/le (drv) 1.4 2.3 0.3 3.8
Total Chromium Lg/g (dry) 32.0 57.4 30.8 109
Total Copper ug/a (dry) 51.0 56.3 14.8 81.1
Total Lead ug/g (dry) 230 160 260 1620
Total Mercury vg/g (drv) 0.41 0.10 <0.06 2.3
Total Selenium vgfg (érv) <0, 1 <0.1 <0.1 <0.1
Total Zinc vg/g (drv) 700 4,39 1350 7300
Total Iron vg/g (drv) 71,800 37,400 7550 103,000
Total Cadmium ug/g (drv) <0.3 3.6 1.6 60.8
Phenols vg/e (dry) 0.485 6.76 1.73 8§.78
Total .
Grease & 0ils mg/2 (drv) 0.018 5.98 5.56 187
Hydrocarbon
Grease & 0Oils mg/g (dry) 0.018 5.14 1.44 109
Polar )
Grease & Oils mg/g (dry) <0.001 0.84 4.12 78.0
Total Halogenated ug/g (dry)
Organics as Ci,
Lindane Standard 18.2 2.20 1.58 LL .6
Total Organic ug/g (dry)
Scan as Cl,
Lindane Standard 38.1 3.83 3.08 104
Total Aromatics mg/g (dry}
as Benzene ° 0.009 2.13 0.62 40.7
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ANALYTICAL RESULTS Page 1 of 2
ALLTIFT COMPANY, INC. LANDFILL SITE
D.E.C. LEACHATE ANALYSES

Sample Date: 7/5/78
TABLE 10 Report Date: §/26/78
UNITS OF 1 SQLID WASTE MATERIAL
PARAMETER MEASURE FLY ASH 1 SAND WASTE CORE SAND SHREDDER WASTE
' pH Standard
Units 3.74 3.21 7.04 8.11
| ‘
| Total Organic mg/ 1 4.6 <1.0 183 263
Carben vg/g (dry) 18.4 <4.,90 752 1220
COoD mg/1 20.4 <0.1 694 939
vg/g (dry) 81.6 <0.4 2850 4370
Chloride mg/1 <0,01 0.124 0.325 34.9
ug/g (dry) <0.04 0.496 1.34 163
Fluoride | ng/l 0.144 2.35 0.703 5.60
ve/g (dry) 0.576 9.40 2.869 26.0 |
1 :
| Cvanide (free) mg/1 0.01 0.02 0.12 0.04 |
pg/g (dry) 0.04 G.08 0.49 0.169
Phenols mg/1 0.033 0.046 0.123 1.89
, Le/e (dry) 0.132 0.184 0.506 8.79
| Hexavalent mg/1 0.012 <0.010 <0.010 <(.010
Chromium vg/e (drv) 0.048 <(.040 <G.041 <0.047
Soluble Al mg/1 0.06 0.24 0.15 0.09
) [ pug/g (dry) 0.2¢4 (.96 0.62 0.42
Soluble As W ug/l 6.0 <1.5 <l.5 <1.5
[ ug/g (dry) 0.024 <(3,006 <0.006 <0.007
|
Soluble Cr | mg/1 0.016 <0.003 <0.003 <0.003
L ug/p (dry) 0.064 <0.012 <0.012 <0.014
Soluble Cu ‘ mg/1 <0,003 <0.,003 0.006 0.530
{vg/e (drv)” <0.012 <(.012 0.025 2,47
(CONTINUED)
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ANALYTICAL RESULTS
ALLTIFT COMPANY, INC. LANDFILL SITE
D.E.C. LEACHATE ANALYSES

Sample Date: 7/5/78
TABLE 10 Report Date: §/26/78
UNITS OF SOLID WASTE MATERIAL
PARAMETER MEASURE FLY ASH SAND WASTE CORE SAND SHREDDER WASTE
Soluble Pb ng/l <0.02 <0.02 0.03 0.04
vg/g (drv) <0.08 <0.08 0.12 0.19
Soluble Hg ug/l 36.6 10.8 26,7 <6.0
ug/g (dry) 0.146 0.043 0.110 <0.028
Soluble Se ug/l <2 <2 <2 <2
vg/e (dry) . <0.008 <(.008 <0.008 <0.,009
Soluble Zn ng/l 0.75¢ 0.023 2.05 0.093
vg/g (dry) 3.04 0.092 8.43 0.433
Soluble Fe mg/1 <0.01 <0.01 2.48 1.09
ug/g (dry) <0.04 <0.04 10.2 5.07
Soluble Cd mg/l ! <0.003 <0.003 <0.003 <0.003
ug/e (dry) |} <0.012 <0.012 <0.012 <0.014
COMMENTS:

D.E.C..Leachate preparation based upon 250 gram of waste in 1 liter of
deionized water, shaken for 48 hours, undisturbed settling for 72 hours and filtered
through 0.45 um filter paper. This table list the concentration of the parameters
in mg/l or wpg/l and the amount of the parameter leachable under these conditions
per gram of waste (ug/g) om a dry weight basis,

Differences in detectabilities for the leachate variables for various samples

is a consequence of expressing the results of a dry weight basis.
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Cvanide was detected in the leachate at insignificant concentrations.
Any cyanide present in the waste can be expected to be tied up as iren
cvanide complexes and hence will exert little or no concern beyoné the
immediate landfill environment.

Fluoride concentrations in the leachate were low. It is expected
that excess calcium in the iandfill environment will react with the fluoride
and produce insocluble calcium flucride. The source of calcium in the svstem
will be those natural levels present in cever materials normally used in
cover management. To insure the presence of excess calcium, the landfill
operator need only occasionally incorporate a waste such as carbonate dust
or lime tailing into the cover material. This will provide additional
alkalinity to maintain fluoride insolubility.

Analysis of all waste materials for metals indicate their presence
at concentrations that could cause possible contamination of surface andé
ground waters. However, the analysis of the elutriates indicated that the
metals found in the wastes are in an inscluble form and are not leached
to any great degree. Chemically, the forms of the metals are prchably
partitioned between the actual metal forms and very inscliuble hydroxides,
oxides, and perhaps sulfides and carbomates. In their inscluble forms,
these metals pose no threat of grouné or surface water contamination.

Total halogenated organic concentrations in all the wastes were
low. On the average, levels detected were less than those foundé in
digested activated sludge.

Phencl was present in all the wastes at relatively low levels.
Leachate analyses révealed that this paencl is released to some degree.
However, concentrations are sufficiently low that they should be amenable
tc bioclogical oxidation and not present any significant environmental

problem.
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Discussion

All waste materials pose the same environmental concern though
o varying degrees. This concern centers around the potential of any
waste to produce contaminated leachates that could adversely affect the
guality of surface and ground waters in the immediate environs of their
dispcsal or storage site. In assessing this impact as regards the wastes
examined in this report, the major potential contaminants that warrant
consideration are phenol, organic carben, ané metals.

Phencl 1s & readily mobile water soluble organic contaminant.
Its impact on'the environment proper in general ranges from being a
nulsance to being an aguatic toxin. Phencl concentrations encountered
for the wastes considered are sufficiently low that they should be amenable
to bilolegical oxidation. ‘Even 1f concentrations encountered were not
reduced in the landfill environment, there should be nc problem assimilating
this material into the environment proper. Hence phenol as regards the
wastes considered should present no significant environmental probliem.

In terms of leachable organics, concentrations for all wastes
considered were low. These values are particularly low when compared
to the organic content of leachates resulting from putrescikle wastes.
s stated previously, most of the crganics contained in the wastes are
inscluble and hence aré in a non-leachable form. The highest values for
leachable organics were obtained for the shredder waste. However, it must
be pointed out, that the crganic content of the shredder waste consists
of relatively innocucus, inert materials such as polymers, foam rubber,
and fabric. Again,:these values are insignificant when compared to

concentrations obtained for putrescible waste.




Leachate tests conducted on the wastes considered in this report
clearly demonstrate that the metals found are of an inscluble nature and
are not reacily leached. This significantly reduces the poiential for
any negative impact on ground and surface waters.

Although the fact that metallic forms present are insoluble
simplifies the total waste management picture by allowing one to evaluate
landfill disposal directly without pretreatment, it does not eliminate
the need for prudent disposal management. The criteria that becomes
important in landfill dispcsal of insocluble metal bearing wastes involves
maintaining a burial environment that will prevent solubilizaticn cf the
contained metal contaminants and thus greatly reduce the possibility of
soluble metals eventually making their way to surface ané ground waters.

This criteria must evaluate not cnly the metal forms of the waste itself,
but alsc the waste's physical, chemical and biochemical interactions with
the co~inhabitors of its burial environment.

One major concern that must be addressed is the maintenance of
neutral or slightly alkaline pH conditions within the landfill. & &rop
in pH or a drastic change of redox potential could produce metal solubility.
Such a situation can occur as a result of anaercbic degradation of waste
materials. Analysis of wastes for organic ccontent demonstrated low levels.
Consequently bioclogical activity should be low. In addition, the types
of organics present do not normally undergo rapid degradation. With a low
rate of decay, it will be possible for the landfill itself to buffer any
pPH changes. Ground-water analyses indicate that water presently contained

in the landfill is alkaline and that there is some degree of excess

alkalinit resent. However, to further guard against a biclogically
Y P g 3
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initiated pE change, it 1s recommended that (a) putrescible wastes not be
handled at the site and {b) waste lime composed mainly of carbonate be
included in the cover material. Two waste sources for these alkaline
materials would be waste carbonate dust anéd lime tailing. Care must be
taken, however, toc prevent too much excess alkalinitv. Under such
conditions, amphcteric metals such as zinc and aluminum could become
solubilized. It is recommended that this chemical cover represent

only about C.5% or less of the total cover used.

Conclusions

1. Lancfill disposal of the four wastes described in this report is
acceptable provided the following two conditions are met:
(a) putrescible wastes are not co-disposed
(b) an alkaline cover composed mainly of carbonate is periodically
added to the normal cover material (0.5% or less of total cover)
2. Under the conditions of the test performed, all wastes exnibited very
low leachability of contained components.
3. The minor mobile contaminants that may be leached from the waste
materials will be attenuated through:
(a) 1insitu chemical reactions
(b) anaerobic decomposition

(¢) Dbiological oxidation
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A. Grznular Soils - Particle Size Classificeztion
Jie‘-"" Limit
Material Symbol | Fractions “oper Lower
BOULDERS Material retained Bidr g in
) on the 9 1n. sieve

COBBLES Material passing Cbl ¢ in, 3 in.
the 9 in. sieve
and retained on
the 3 in. sieve

GRAVEL Material paessing G coarse (¢} | 3 in. 1 in.
the 3 1n. sieve mediun (m) | 1 in. 3/8 in
and retained on fine (£f) 3/8 in. } No. 10
the No. 10 sieve

SAND Material passing -S coarse (cj | No. 10 No. 30
the No. 10 sieve mediuvum (m) | No. 30 No. 60
and retained on fine (f) Wo. 60 No. 200
the No. 200 sieve .

SILT lMaterial passing 3 No., 200

the No. 200 sieve
that 1s non-plas-
tic in character
zand exhibits 1lit-
tle or no strength
when air-dried

T
!
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soil component is placed first and is
capitalized; lesser components have first

letter only capitalized; e.g., "rd br fIm
S, 18, t G, occ Bldr" indicates ~=~d-brown
fine to medium SAND, little Silt, urace

Gravel,

occasicnal Boulder.

D. Terms Identifying Composition of Soil
Written® Symbol Defining Range of Percentage by Weight
and a 33 to 50
sone S 20 to 35
‘little 1 10 to 20
trace t 0 to 10
#plus (+) or minus (-) sign used after identifying
term denotes extremes of range; e.g., ''some {-)
Gravel' indicates 20 to 24 pevcent Gravel; "some
(+) Gravel' indicates 31 to 35 percent Cravel.
E. Miscellaneous Descriptive Terms
Color Scil Deposition Size Miscellaneous
. ¢
rd - red vvd - varved lge - large veg vegetation
br - brown ptg - parting sm - small Ss sands‘tone
bk - black pkt - pocket thk - tihick  Sh shale
gy - gray iyr - layer thn - thin fr fragrent
or - orange Ins - lens jnk junk
tn - tan ntld- mottled F £i11
yl - yellow org organic
dk - dark Ts topsoil
t - light occ occasional
desic-desiccated
NOTE: In writing soil description, the primary



B, Clay Soils - Plasticity Classification

Overall Plasticity
Degree of Over- Index Send - Silt -
Material™® Symbol all Plasticity Clay Components

Clayey SILT Cy $ Slight 1 to S
SILT & CLAY 2 & C Low _ 5 to 10
CLAY § SILT C &9 Medium 10 to 20

Silty CLAY gy C High 20 to 40

CLAY C Very high | 40 and greeater

#Soils passing the No. 200 sieve which can be mace to
exhibit plasticity and clay qualities vithin a certzin
range of moisture content, and which exhibits consiler-
able strength when air-dried.

C. Terms Identifying Gradetion of Sand §& Gravel Soils

Written Symbol Defining Proportions by Weight

No modifier Approximately equal amounts of coarse,
: medium, and fine components

medium to fine . Somewhat more medium than fine, less
than 10 percent ccearse

fine to medium 1 Somewhat more fine than medium, less
than 10 percent ccerse °

coarse to Somewhat more coarse than nediun, less
eaium than 10 percent fine

rmedium to Somewhat more mediunm
coarse than 10 percent fine

fine Predominantly fine, less than 10 per-
cent medium and coarse

.

medium Predominantly medium, less than 10 per-
cent fine and coarse ‘

coarse Predominantly coarse, less than 10 per-
' cent fine and mediun

‘1




WEHRAN  ENGINEERING

TEST BORING LOG

Project No. _8147 Client _RECRA RESEARCH, {NC. - TONAWANDA Boring No._2___
Project LANDFILL DESIGN -~ SUBSURFACE SQOIL INVESTIGATION DateStart6'20'Z8

Location TIFFT STREET, BUFFALG, NEW YORK
Type of RigIRUCK MOUNTED AUGER

Date Finish £720-78

Oriller EMPIRE SOILS, NCyngpector_ sHK

z o £ Sample S«
o Elev- | ¢ @ P
S‘, N 'g g o | 8|Spoon blows gg 3 Cilassification Remarks
Q.. a'_Lg_?n Op| 2|3 6"Penetr g ol Q" Eley. = 591.2
T
) . Fitt: Loocse, dry
Lo4n ke T Y S REFUSE, (wood, brick, glass,
R S X plastic, fabric, partially
SR s decomposed vegetation) tittle Loose, moist
. \ ° L L mf Sand, trace fine Gravel, tracd
5 2 55 .
) V; i"? b L X Silt.
I ;.D_’_ becomes saturated @ 6.4*
*\,‘3 f'v . : {foundry sand, cinders, fly ash)
10—1 ~Iv 3 BS : Medium,
‘.1_'3 0 4 saturated
EEFEEEN T
IR B A
S V! 3
T s v 5 2 0i! coating sample © 15'Q" Loose,
15—} | L BS becoming highly odorous 15'Q" saturated
q-‘:\l,? 3 X to 23'0"
o b :‘i?’
Ty =
R e 2N
e - N
204 B S 1 A
_"\’_VE 1 1 Loose,
o ] !
{¥ 5S saturated
v i 21 3 23'0"
T 7 !
] b) 3 Glaciolacustrine Deposits: Medium,
25— 755 . saturated
) cL |Gray Silty CLAY to CLAY & SILT
) Saturated Very soft,
30 : 8 lss | ] saturated
J g ] X Occasional very thin beds of fine
| = CH |SAND and Clayey SILT (ml)
i ' Very soft,
N Q > I
35~ o S |U 2ressl 24 saturated
] - Rec,| 24
Lo Lo lsshit afamzer Becoming red brown Silty CLAY Very soft

@ Qololl
SHEET_1 _OF2__



WEHRAN  ENGINEERING

TEST BORING LOG

Project No. 8147 Client RECRA RESEARCH, INC. - TONOWANDA Boring No. 2
Project _LANDFILL DESIGN - SUBSURFACE SOIL INVESTIGAT!ON Date Startb-20-78
Location _TIFFT STREET, BUFFALO, NEW YORK Date Finish6-20-78

Type of Rig JTRUCK MOUNTED AUGER

Driller EMPIRE SOILS, IHCdnspector_JHK

£ Elev g§ Sample 3 .\‘:
- - o
g ati g/ g o | 8iSpoon blows] gg j Classitication Remarks
ton — "
L*[P On z PZA 6 Penetr. %m Q" Eleav. = 1.2
) 10 iSS
N As before, becoming alternating
- S — CH | laminations of grey and red Silty
D oy CLAY @ 4l
A%; T el 11 {ssWeighlt of Soft
) - Rods| X
e ;; L+7I6II
~ 3 Basal Glaciolacustrine DeposTtst [jnaeccentanle
< T3 mp {Grey Clayey SILT, some mf Sand, Bhelby tube
504 Presg.2k! some mf Gravel.
o ]2 SS Rec. 8|| ‘
END OF BORING @ 51ig" _7A
55—
1
i}
O —
4
& et
1
o'—
-
5-—

SHEET_2 _OF_2



WEHRAN  ENGINEERING

TEST BORING LOG

Project No. 8147 _Client _RECRA RESEARCH, INC. - TONAWANDA Boring No. 3

Project __LANDF ILL DESIGN = SUBSURFACE SOIL INVESTIGATION Date Start 6-20-78
Location __TIFFT STREET, BUFFALD, NEW YORK Date Finion 6-20-78
Type of Rig_TRUCK MOUNTED AUGER Dritter_EMPIRE SOILS, I}

M dnspector Ak

Sample

Spoon b'ows; Classification Remarks
&' Penetr “O'" Elev. = _604.7

[] .

}wj Fill:

£ SS

Elev{

[
. . Q
ation >

Black and white mf SAND and Loose, dry
REFUSE, (paper, plastic, wood

brick, cloth, glass, concrete)

Loose, moist

Some cinders, some fly ash, some

partially decomposed vegetation

Very dense
¢ 1e'o"

Very dense wood éncountered
16" to 1376" Difficult

drilling
@ ]8|6|x

Samples were oily and very Medium, moid
odorous A 20* to 26'6'!

becomes saturated & 23'

276N Medium
saturated

Glaciclacustrine Deposits:

Grey and brown varved CLAY

Stiff,
saturated

314'0”
Grey residual? CLAY grading to
laminated limestone @ 35'6"

pecoming very dense; Black Very dense
LIMESTQNE 2 36'1"

END OF BORING £ 36'2"" —7

SHEET.l _oF_1 _




Project No. 8147 Client

WEHRAN

ENGINEERING

RECRA RESEARCH,

INC,

- TONAWANDA

TEST BORING LOG

L

Boring No.———

Project LANDFILL DESIGN - SUBSURFACE SOIL INVEST!GATION Date Start 6-21-78
Location T!FFT STREET, BUFFALO, NEW YORK Date Finish5-21-78
Type of Rig TRUCK MOUNTED AUGER Dritler EMPIRE SOILS, INCqngpector  JdHK
b -
£ - Elev- g a Sample g < o
% . ‘g g o} gSpoon b'ows] g 3 Ciassification Remarks
Q| 3len (S 2> 6" Penetr tf O Elev. = _233.0
S 1SS 3 Fill: Med ium,
A & - moist
g : Gray fine SAND, and Refuse (wood
4" rubber, metal, coal, brick, glassj
5 : partially decomposed vegetation) Very toose
. ' 2 lss 2 ] moist
R L | X
1.0
jo— . . GWT € 12.2
S 2 30
o~ o 3|58 Dense ,
o 9 X becomes saturated € 12'-g" .
K 13t molst
¥ : ;:»_! N Glaciolacustrine Deposit:
157 B d led CLAY
] i b s 3 2 CH rown ar.\ grey mottle L & Soft,
) y ii 2 X SH.T, Tittle cf Sand saturated
R g‘, Saturated 190"
Sl EL 5 159100/ 1 100Y/R .
20_\_”?%? 4 minik min Dark grey fine-grained, fossii-
1o RUIC L minlk min i ferous LIMESTONE, Very dense
; minlZ min 16 pieces
1 END OF BORING —7 21t6"
2 54
4
O—
5—-1
SHEET_L OF_1




WEHRAN  ENGINEERING

TEST BORING LOG

Project No. 8147 Client RECRA RESEARCH, {HC, - TONAWANDA Boring No._5
Project _LANDFILL DESIGN ~ SUBSURFACE SOIL INVESTIGATION Date Start 6-22-78

lLocation JIFFT STREET, BUFFALQ, NEW YORK

Type of Rig IRUCK MOUNTED AUGER

Date Finish £-22-78

1

N - Q
£ Efev- g ¢ Sample @ X o
% . 7 3 0 S_Spoon bl'owsi g o Claasification Remarks
Q| ation 82 > | % " 2 - , 84
=1 O | 6 Penetr. | & o O Elev. = _5084.3
ﬁ %{ : Fill: Very loose
1 W“'i 1 ]S = < Brown cf SAHD, some mf Gravel,
1= 2 some Refuse {brick, glass, wood}
41— 1 some Silt -
S g — 1 becomes saturated @ 1'-6"
S I B 2 |sg—2 1 Very loose
Nos L — 1L ox saturated

S —.__‘ g

R O el

i ”_“4 Glaciclacustrine Deposirts:

1 O f— Brown and grey Clayey SILT, Firm,
o 3 Iss 3 4 MH saturated
T L — X

plssk6d 7 0l W o

15 0y X TRANS | T1ON Stiff

] | Press| 24' )
‘ 5 |y Rec. | 241! saturated
) ‘ Grey varved CLAY.
Occ. lamination of Silt
20
i 6 |Ssp—1 1
! ‘ ] X Soft,
T CH saturated
25—
]
] /1SS > Soft,
4 3 X
N saturated
30— ‘
P ‘ 8 S th of
o G ammer X 31'-6"! Very soft
1 END OF BORING —7'
35+
,
macs

sSHEET.! _ofF_l
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W57 WEHRAN  ENGINEERING

TEST BORING LOG

Project No. _8147 client __Recra Research, inc. - Tonawanda Boring No. 6.
Project tandfill Design - Subsurface Spit lovestigation Date Start 2/24/78
Location __Tifft Street, Buffalo, New York Date Finish1/24/78
Type of Rig_Truck Mounted Auger Driller_Empire Soils, Incihgpector JHK

Sample
Elev- P

& Spoon blows Ctassification Remarks
> 4l
i 6 Penetr. "0 Eley. = _23!.2

Casing
Blows/n

6 1 7 ‘ Fill:
g |11

5§ Medium,

dry

Black and white mf SAND,
some Refuse, some Silt, trace
minum partially decomposed GWT @ 7.3
vegetation.

e
Pl

2

T
'

AR

Very
becoming saturated @ 7'-0" Loose,

saturated

(€

rc !

" .’ ’k:: ;‘,

A 4
DR

(foundry -sand, cinders,
flyash, metal cinders,
wood, glass) Loose,

Crg Lol
Y

r'{,(_(

N
aer

S

X

saturated

I

Nyt

16'-0"

l"u‘.

1
R
[P
bl
N

Brown Clayey SILT and Loose
f Sand 172 -6"

PR
D
Y

A . -4’-'~
e R

Glaciotacustrine Deposits:

Grey Silty CLAY to CLAY Stiff,
& SILT saturated

Occasional thin beds
of Silt

Medium,
saturated

o ——— - e ]

- ~—

Grey CLAY

Medium,
saturated

Medium,
saturated




SNATET  WEHRAN  ENGINEERING
o s

TEST BORING LOG

Project No. 8147 ¢|ient _ Recra Research, INc. - Tonawanda Boring No. 6
Project __Landfill Design - Subsurface Soj! Investigation Date Start _7/2L4/78
Location_Tifft Street, Buffalo, New York Date Finish 2/254/78
Type of Rig_Truck Mounted Auger Driller_Lmopire Soils, lnclnspector_Jbdk .
c o = Sample § &
- Elev- c v s gl O Ly .
% ation ‘é, g o ésp?on blows E g 3 Ctassification Remarks
8] Omn <12 &' 'Penetr. | & o) O Elev. =
4 3158 WT. | HAM Bécoming alternating laminations Soft
g 2 2 ' and beds of grey and red
i Silty CLAY
L5 i l i
Jo ! 10 ls5s [RQD_| WT.
4 : HAM 2 Very Soft
L _ h71-6" ]
7 “, Basal Glaciolacustrine Deposits:
SO—‘ o \:I
4 0 11 BS 3 > Grey Clayey SILT, some Stiff,
1 5 7 mf Sand, some mf saturated
ot Gravel
4 12 5512 27 Saturated
‘ ‘ 5] 56 . ML very dense
IR
C )
10 Black LIMESTONE
é O—_._L._‘._;. 4 Very dense
i 13 153150/ {2 inc END OF BORING 60'-2"

G N N D &N D U A N D I I By Gy B B e e =
\n
o
[

SHFET_2 OF_2_
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TEST BORING LOG

Project No._8147 Client _Recra Research tNc. - Tonawanda Boring No. 7

Project _Landfill Design - Subsurface Soil Investigation Date Start 2/25/78

Location Tifft Street, Buffalc, New York Date Finish 1/25/78

Type of Rig Truck Mounted Auger Driller Empire Soils, lns.InspectorJdHK

Sample
Elev-

Spoon blows Ctassification Remarks

ion
alie 6" Penetr |~ l'o"Elev. = _600.2

Blowves /1y

@

%

*
-

Casing

= SS ? i ‘ Fill: loose, dry

Black and white mf SAND,
some Refuse, some Silt.
trace partially decomposed
vegetation

loose, dry

(wood, plastic, paper,
pottery, metal, cinders, Loose,
glass) dry

GWT 2 17.2!

o

Saturated
at base

24 -g
" Mottled brown & tan CLAY
& SILT, little Sand, little Firm,
Gravel. saturated
Ocean beds of Green-
brown mf SAND, some
Sitt, roots

7A|_n|l

Glaciolacustrine Deposits;

Grey varied CLAY & SILT Firm,
saturated

Frequent beds of
Reddish Clay below
35'-0" Very Soft

saturated




Project No. 8.”*7 Client

WEHRAN

ENGINEERING

Recra Research, INc. - Tonawanda

TEST BORING LOG

BoringNo. —Z__

Project _Landfill Design - Subsurface Soil Investigation Date Start _7/25/78
Location Tifft Street, Buffalo, New York Date Finish _7/25/78
Type of Rig_Truck Mounted Auger Dritler fmpire Soils, Inc.inspector_JHK
I |l ez Sampie & <
é Elev E? g gISpwnb'ows gg 4 Ctassification Remarks
o ation w C Z | > 0 > ~ ot -
Un =] 6 Panetr. |4 g O'Elev. =
] g1ss WT | RODS Grading with little Sand, little
; HAM | 2 Gravel at 40'-0" Very Soft
1 L3'-Q''| saturated
1 : Basal Glaciolacustrine Deposits:
45—, = Med-dense,
1. 10 lssl—é 12 SF Grey cf SAND, some saturated
) 8 21 Clavey Gravel, some clayey Silt
1103
{0 “
50+ |
. — 11 Isgl 40 100/¢7 Refusal at 507-6"" (Bedrock?}
55 —
O
<
5
O—
5—
“ |

SHEET 2_0OF_2



WEHRAN  ENGINEERING

TEST BORING LOG

Project No._8147 Client _Recra Research Inc. - Tonawanda Boring No. &
Project __Landfill Design - Subsurface Soil Investigation Date Start 7/24/78

Location_Tifft Street, Buffalo, New York Date Finish7/24/478

Type ofRig Truck Mounted Auger Drilier Emnnire Soile Inc lnspectorL

Sample

Spoon blows & Ctassification Remarks
6" Penstr, 0" Elev. =_230.0

7 16
S8 21 20

g

Q

b
-t

Fill: moist

Black and white mf SAND,
some Refuse, little Silt, Loose,
—ittle Grave! motst

(cinder, flyash, glass, moist
rubber, metal, etc.) GWT ¢ 8.8

Brown mf SAND, Medium-
trace Silt dense,

saturated

2'] I_OI!
Glaciolacustrine Deposits:

Grey varied Silty CLAY to Firm,
CLAY & SILT saturated

Occasional Laminations of
fine Sand and Siit Soft,

saturated

Grading at 33'-0" to
GREY CLAY Very soft,

saturated




WEHRAN  ENGINMEZERING

TEST BORING LOG

Project No,_8147 Cjient _Recra Research, Inc. - Tonawands

Boring No. 8
Project Landfill Design - Subsurface Soil Investigation Date Start 1/25/78

Location _T1fft Street, Buffalo, New York Date Finish [/24/78
Type of Rig__Truck Mounted Auger Drilier Empire Soils, _SHK

"¢ Inspector

Sample
Elev- P

21 spoon blows] Ctassification Remarks
N
<l 6"Penetr “O'"Elev. =
T

Pl WT. HAM.

1 2 Very soft
saturated

ation

Casing
Blows/f4

Grading at 45'-0" to;
Alternating laminations and
v. thin beds of grey and Very soft
red Silty CLAY saturated

Grading at 53'-0" to; Very soft |
Brown Silty CLAY saturated

571-6||

LY VT TN s

Basal Glaciolacustrine Deposits:

Grey Clayey SILT, some boft, becomi
mf Sand, some mf brogressivel
gravel stiffer
with depth
saturated

Refusal at 65'-0" (Bedrock)

SHEET.Z2_OF_2_
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Ground water, as encountered beneath the Alltift Landfill occurs in one
of the following three forms;

- as an unconfined, or water-table "aguifer" within the
solid waste, itself

as the confined, bedrock aguifer witnin the Catka Creek Shale
ané the Stafford Limestone, and

as largely "immobilized" ground water within the confining
bed, or aguiclude, represented by the Glaciolacustrine Clay

stratum.

The Ground -Water Table

Ground water under unconfined, or water-table, conditions may
be found on virtually all portions of the site. It is contained within
the solid waste itself, and hence is the result of leachate accumulation
within the £il1l. The base of this upper water~bearing zone corresponds
tc the top of the Glaciolacustrine Clay stratum. The teop of the zone of
saturation, or the water table, i1s a variable surface subject to seasonal
fluctuations in respohse to differential rates of recharge. At the time
of ‘'our investigation the average thickness of the saturated zone in the
fill was approximately 8 to 9 feet. The elevations of the grocund-water
table are presented in Table 2.

The configuration of the ground-water table at the time of
our investigation is depicted on Map No. 2 at the rear of this report.
As can be seen, the ground-water levels depict the presence of a marked
ground-water mound. The mound 1s centered near the eastern boundary of
the Alltift property. The principal hydrogeclogic circumstances leading
to development of ground-water mounds are {in order of importance)
periferal ground—wa£er discharge and vertical recharge to the ground-

water system.




TABLE 2
GROUND-WATER TABLE ELEVATIONS
JULY 31, 1978

Elevation Elevation Depth Elevation

of of to of
Ground Surface Reference Point Water Surface Ground-Water Table

POINT (ft) (ft) {ft) (ft)
Boring No. 1 583.2 585.7 13.17 582.5
Boring No. 2 581.2 594.2 9.42 584.8
Boring No. 3 604 .7 606.6 25.08 581.5%

Boring No. 4 583.0 597.0 16.25 580.8 —
Boring No. 5 584.3 586.4 4.04 582.4
Boring No. 6 581.2 592.9 9.00 583.9
Boring No. 7 600.2 603.2 20.25 583.0
Boring No. 8 580.0 592.0 10.83 581.2



Tre fact that a ground-water mound exists leads invariably to
two conclusions. The first conclusien is that ground water 1s moving
raéially outwarc from the center of the mound to perimeter ground-water
discharge points (which will be discussed momentarily), and seconély
hat grouncd-water levels are being continually repienished through recharge

of precipitation from the surface. What exists, then, is essentially a

e}

steady-state condition where in the rate of recharge to the water-table
balances the rate of discharge. Rapid variations in the rate of recharge
manifest themselves as fluctuations in the height of the water table,
representing a temporary increase in the amount of water held in storage
within the saturated zone.
Leachate Generation

In order to estimate the amount of annual leachate generation
from the landfill, a water balance was performed employing the technigues

4, 5
developed by C. W. Thornthwaite and applied to sclid waste disposal
3

sites by D. G. Fenn. The method takes into account such factors as
precipitation, evapotranspiraticn, soil characteristics, and surface-
water runoff in estimating the amcunt of monthly and annual infiltration
into the landfill.

The factors employed in the water balance technigues are defined
as follows:

(a) Mean Monthly Air Temperature (T) ~ average values for Buffalo,

7
New York have been used.

4. Thornthwaite C.:W., and J. R. Mather, Instructicns and Tables for
Potential Evapotranspiration and the Water Balance, pp. 185-311.

5. Thornthwaite, C. W., Average Cilimatic Water Balance of the Continents,
. 419-615.

-

6. TFenn, D. G. et al, Use of the Water Balance Method of Predicting
Leachate Generation from Scolid Waste Disvosal Sites, pp. 1-40.

7. Water Information Center, Climates of the States, po. 243-264,
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