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Old Cortland County Landfill Final Feasibility Study Report .

EXECUTIVE SUMMARY

The following Draft Feasibility Study (FS) Report on the Old Cortland County Landfill
was prepared by Barton & Loguidice, P.C. (B&L), on behalf of Cortland County in accordance
with the requirements of the Order on Consent (#B7-0486-12-95) for closure of the landfill. The
order was issued by the New York State Department of Environmental Conservation
(NYSDEC), effective May 31, 1996. The Old Cortland County Landfill is listed as Class 2 site
on the New York State Registry of Inactive Hazardous Waste Disposal Sites (Site Number 7-12-
001). The facility is located in the Town of Solon, Corﬂand County, New York. This report is
provided as the concluding phase of the Remedial Investigation/Feasibility Study (RI/FS)

conducted by B&L to evaluate the potential effectiveness of a variety of remedial alternatives.

The evaluation of remedial alternatives was conducted in accordance with techniques
presented in Federal (USEPA) and State Agency (NYSDEC) guidance documents. The FS -

Report presents a culmination of the following major items:

e A summary of the major findings of the remedial investigation including: site
hydrogeologic conditions, nature and extent of contamination, contaminant fate and

transport, and ecological and human health risk assessments;

e Identification of areas of concern, contaminants of concern, remedial action objectives for

media of concern, and associated general response actions;

e Identification of potential remedial technologies available to meet general response

actions;

331.22/7.98 ES-1 Barton & Loguidice, P.C.



Old Cortland County Landfill Final Feasibility Study Report -

¢ Development of remedial alternatives from the assortment of identified potential
technologies, and initial screening based on restfictioﬂs of implementabilify at the site;
and |

. Detailed analysis of the remedial alternatives including evaluations of: overall protection
of human health and the environment; overall compliance with chemical-specific, action-
specific and location-specific standards, criteria and guidelines (SCGs); long-term
effectiveness; reduction in toxicity, mobility and volume; short-term effective’ness;
implementability; and cost-benefit.

Identified remedial action objectives included:

¢ Remove the threat of exposure to drums and associated contaminated soil areas within the-

Drum Area and the Isolated Buried Waste Area;
‘e Minimize the volume 6f leachate generatipn and groundwater contamination;
e Prevent potential dermal contact with or incidental ingestion of exposed waste;
e Provide for long-term monitoring of overburden and bedrock groundwater;

e Protect against future development within the areas of identified groundwater .

contamination and potential usage of groundwater as a resource

* Minimize the volume of contaminated groundwater dischaige to surface water;

331.22/7.98 ES-2 ‘ Barton & Loguidice, P.C.



Old Cortland County Landjfill Final Feasibility Study Report

‘Minimize the migration of contaminated surface water to downstream locations;

Minimize the future exposure of contaminated surface water and sediment to wildlife;

and

Attainment of SCGs (or appropriate assigned background concentrations) for
groundwater, surface water and sediments.

Subsequent general response actions included:

For Waste Disposal Areas - -

Appropriate disposal of drums containing liquid waste residues;
Containment of the waste'volume within each separate waste disposal area by capping;
Consolidation of waste areas through excavation of isolated and thin waste areas;
Complete removal of waste volume - off-site disposal site; or

Complete removal of waste volume - on-site land disposal.

For Groundwater and Surface Water -

Reduction of leachate generation by capping and/or waste removal,

Establish quarterly water quality sampling schedule for all groundwater monitoring well

and surface water sampling locations;

331.22/7.98 ES-3 Barton & Loguidice, P.C.



Old Cortland County Landfill Final Feasibility Study Report

* Impose deed restrictions against the use of the site groundwater as a drinking water
source; and ’

»~

e Monitor natural attenuation throughout the environmental monitoring program.

Potential remedial technology options were discussed separately within two majo’r
divisions: i) those which apply to source control; ahd 2) the remediation of groundwater. These
include: access restrictions, waste vcontaimnent,‘waste removal and consolidation, subsurfacé
barriers, leachate collection, sediment removal, surface water and sediment‘isolation;, surface
water containment, treatment of surface water and leéchate, groundwater collection with aquifer

restoration and the treatment of groundwater.

Several of the technologies listed above were deemed impractical on the basis of the
general absence of risk associated with contaminants idén{iﬁed in the groundwater,’ surface water
and sediments at the site. Through this analysis, it was determined that only those technologies
which were associated with source control measures were necessary to bring forward into th_e
development of remedial alternatives.

Four sepa:é.te remedial alternatives were develbped from ‘combinations of applicable
source control technology options. Table ES-1 (presented below and in more detail as Table 4.1
in Section 4) identifies the estimated capital and operaFional & maintenance (O&M) costs, as

well as the estimated net present value for each alternative.

331.22/7.98 . ‘ ES-4 Barton & Loguidice, P.C.
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Alternative I © .87 9000 $18507 . | - $+353,000
 Altenative 11 . 85016000 | ;. s268350 o |7 ¢ 85,638,000
Alternative 1 | © $4,972,000 o .s24850. | . 85,548,000
. Alternative IV ' | * | $4949,000 * ' $24,850 .0 | Lt $5,525,000
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The followmg l1st summarlzes the maJor items 1ncluded W1th1n each of the remedial alternatlves

( "

Ve ALTERNATIVEI No .Actton, Long—Term Momtormg ) - " L -“ ¢

. . -t VR . |
' ’ i '»‘ ."* . " . R

' No remedlal action is 1ncorporated 1nto this altemat1ve Groundwater and surface water :

..monitoring would be performed ona quarterly ba515 for 30 years. The mclusmn of thls

»

alternat1ve was to prov1de a baselme from Wthh the other alternat1ves could be )

" evaluated. * o
LIS . . - AR . . - o L.

. Exposed Scrap Metal Area and Isolated Buried‘ Waste Area ‘
A NYSDEC Part 360 PVC Cap would be installed over the entlre 11m1ts of the Old

Cortland County Landﬁll and the Buckbee Mears Sludge Dlsposal Areas. The e -
Abandoned C1ty of Cortland Landﬁll located adjacent to the southem penmeter of the

Old County Landﬁll would be capped ‘with a mod1ﬁed de51gn of the Part 360 PVC cap to

o ALTERNATIVEII - Waste Cpntainrrient [ncludiné Capping Plus Rellocatio'n of e

-,:

-

accommodate the contmued use of the County s Malntenance Facrhty and landﬁll vehlcle N

access areas. Thrs alternatlve would addmonally include the removal and disposal of

%

-t

-

331227798 & - . .. . ES3 " Barton & Loguidice, P.C. . -
s v N . . e . . . . : e T
v . .

1



Old Cortland County Land(fill Final Feasibility Study Report

approximétély 80-90 drums scattered at the surface and partially buried within a small,
wooded areavadj acent to the southern portion of the Abandoned City of Cortland Landfill.
A limited number of drums were also encounteréd within an isolated buried waste area
near the settlement ponds. Following the removal and disposal of the drums, the
contaminated soils associated with these areas will be excavated and brought to the Old

County Landfill for spreading prior to capping.

This alternative also includes posting of warning signs at the perimeter of all propéfty
boundaries, imposition of deed restrictions to prevent future development and

groundwater usage, and long-term groundwater and surface water monitoring.

e ALTERNATIVE III - Waste Containment Including Capping Plus Relocation of
Exposed Scrap Metal and Isolated Disposal Areas

This alternative evaluates the potential benefits associated with the excavation of the
Buckbee-Mears Sludge Disposal Areas instead of capping in-place. All of the other

remedial components of Alternative II were included as part of this alternative.

e ALTERNATIVE IV - Waste Containment Including Capping Plus Relocation of
Exposed Scrap Metal and Isolated Disposal _Areas,' With Consolidation of Thin
Waste Areas

In addition to the remedial components brought forth in Alternative III, the thin waste
areas associated with the Abandoned City of Cortland Landfill would be excavated and
consolidated with the main waste mass of the Old Cortland County Landfill.

337.2277.98 | ~ ESG . Barion & Loguidice, P.C.



0Old Cortland County Landfill Final Feasibility Study Report

Recommended Remedial Alternative

Based on the detailed analyses of technical feasibility, implementability, environmental
effectiveness and cost presented in Sections 3, 4 and 5 of this report, Alternative IV - “Waste
Containment Including Capping Plus Relocation of Exposed Scrap Metal and Isolated Disposal
Areas, With Consolidation of Thin Waste Areas” is the recommended remedial alternative. ‘This
recommendation is based on the demonstrated ability of this alternative to provide the greatest

benefit for the lowest cost.

331.22/7.98 - ES-7 Barton & Loguidice, P.C.



0ld Cortland County Landfill Final Feasibility Study Report

1. INTRODUCTION.

The Old Cortland County Landfill is designated by the New York State Department of
Environmental Conservation (NYSDEC) as a Cla_lss 2 inactive hazardous waste disposal site, and
has been listed in the Registry of Inactive Hazardous Waste Disposal Sites in New York (Site
Number 7-12-001). The following Feasibility Study (FS) Report has been prepared for Cortland
County in accordance with the requirements of the Order on Consent (#B7-0486—12-95),
effective May 31, 1996. There has been no solid waste accepted at the landfill since December,

1987.

1.1 ° Purpose and Organization

. This report provides a detailed evaluation of potential remedial actions based on the
findings presented in the Final Remedial Investigation Report (Barton & Loguidice, 1998).
The FS was conducted in accordance with procedures outlined in the following State and

Federal publications:

e “Selection of Remedial Actions at Inactive Hazardous Waste Sites”. Revised

Technical and Administrative Guidance Memorandum (TAGM). NYSDEC - dated
May 15, 1990.

e “Conducting Remedial Investigations/Feasibility Studies for CERCLA Municipal
Landfill Sites”. USEPA - dated February, 1991.

331.22/7.98 1-1 Barton & Loguidice, P.C.



Old Cortland County Landfill Final Feasibility Study Report

“Accelerated Remedial Actions at Class 2, Non-RCRA Regulated Landfills”.
NYSDEC Technical and Admiﬁistrative Guidance Memorandum HWR-92-4044 -
dated March 9, 1992,

“Tnactive Hazardous Waste Disposal Site Remedial Program”. 6 NYCRR Part 375.
NYSDEC - dated May, 1992.

“Presumptive Remedy for CERCLA Municipal Landfill Sites”. USEPA OSWER
Directive No. 9355.0-49FS - dated September, 1993.

“Use of Monitored Natural Attenuation at Superfund, RCRA Corrective Action,
and Underground Storage Tank Sites”. USEPA OSWER Directive No. 9220.4-17 -
dated December, 1997.

~ The development of remedial alternatives was accomplished through various screening

stages. Initial screenings were based on general remediation objectives, while subsequent*

stages evaluated specific alternatives based on implementability and effectiveness in

accordance with site conditions and available technology. The FS Report is organized into six

sections as follows:

e Section 1.0 - INTRODUCTION: Sﬁmmarizes the findings of the Remedial

Investigation and Risk Assessment. Establishes applicable or relevant and

| appropriate New York State and Federal Standards, Criteria and Guidelines

(SCGs).

331.22/7.98
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0ld Cortland County Landfill Final Feasibility Study Report

¢ Section 2.0 - REMEDIAL ACTION OBJECTIVES: Presents the site specific
areas of concern, the remedial action objectives for.each area of concemn, and

discusses the general response actions to identified objectives.

* Section 3.0 - PRELIMINARY TECHNOLOGY SCREENING: Identifies and

screens available remedial action technologies on the basis of site implementability.

e Section 4.0 - DEVELOPMENT AND SCREENING OF ALTERNATIVES: |
Identifies and screens remedial alternatives on the basis of their effectiveness in

attaining SCGs, implementability and cost.

e Section 5.0 - DETAILED ANALYSIS OF ALTERNATIVES: Presents a
detailed analysis of the remedial alternatives remaining from the previous screening
stages. This analysis includes a cost/benefit comparison between alternatives and

presents the recommended remedial alternative.
e Section 6.0 - REFERENCES

1.2 General Site Conditions

1.2.1 Site Description

| The Old Cortland County Landfill site is located on the east side of Abandoned
Town Line Road in the northwest corner of the Town of Solon, approximately 5 miles
northeast of the City of Cortland, New York. The landfill is part of a 539.9 acre parcel of
land currently owned by Cortland County which encompasses the Old County Landﬁll, the

331.22/7.98 1-3 Barton & Loguidice, P.C.



Old Cortland County Landfill Final Feasibilitv Study Report

Abandoned City of Cortland Landfill, the Buckbee-Mears Sludge Disposal Areas, the
closed Pine TreAeVLandﬁll, and the currently active Cortland County Landfill. The lined
Pine Tree Landfill site and the active County Landfill site are not part of the inactive
hazardous waste site that is the suij‘ect of this irivesfigatibn. A site location map is

provided as Figure 1.1.

The County.'landﬁll property occupies portions of the Towns of Solon,
Cortlandville and Homer. Tﬁe Old County Landfill, as stated above, is 'located entirely
within the Town 6f Solon. The County-property is bordered by Maybury Brook to the east,
Mosquito C'reek .to the west, Heath Road to the south and Parks Road to the noﬁh. The
unnamed tributary originates at the outflow of the settlement.ponds situated south of the
Old County Landfill, and flows southward beyond the property boundary to Trout Brook.

. Trout Brook is located approximately 1.8 miles to the south of the site.
1.2.2 Site History

Landfilling activities began at the site in the 1940’s, wheﬁ it was~opefated asa
_ private disposal site by Fay Towslee, the former land owner. The Cify of Cortland leased
the land from Mr. Towslee in the mid-1960’s for use as a landfill. The City’s lease of what
| is now referred to as the Abandoned City of Cortland Landfill continued until
February 10, 1972, When Conland County purchased the land from Mr. Towslee (Pitman,
1998). - : -

On April 1, 1972, Cortland County stopped using the Abandoned City of Cortland
Landfill and began landfilling operations in an area adjacent to the north side of the City
dump. The County operated this area (what is now referred to as the Old Cortland County

331.22/7.98 . 1-4 . Barton & Loguidice, P.C.
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LAKE ONTARIO
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Old Cortland County Land(fill Final Feasibility Study Report

Landfill) as a combined municipal solid waste (MSW) and construction and demolition
debris (C&D) landfill from April 1, 1972 until December 3, 1987, and as a C&D disposal
site until early 1992 (Pitman, 1998).

On December 3, 1987, the lined Pine Tree Landfill site was opened by Cortland
County as an interim disposal site, in an area approximately 1,000 feet south of the
southern side of the Old Cortland County Landfill. As of December 3, 1987, the Old
7Cortland County Landfill no longer received MSW for disposal, but it continued to be used
for C&D disposal until early 1992 (Pitman, 1998).

On September 16, 1991, disposal at the lined Pine Tree Landfill ended. On
October 25, 1991, Cortland County began disposing of waste in the first lined cell in its-
current landfill, the West Side Extension Sanitary Landfill, located on the west side of
abandoned Town Line Road across from the lined Pine Tree Landfill, the Abandoned City
of Cortland Landfill and the Old County Landfill. Between September 16" and October
25™ an interim disposal arrangement with the Auburn Landfill was utilized (Pitman,

1998).

The Resource Conservation and Recovery Act (RCRA) of 1976 states that
generators of hazardous wastes must initiate “record keeping practices fhat accurately
identify the quantities of such hazardous wastes generated, the constituents thereof which
are significant in quantity or in potential harm to human health or the environment, and the
disposition of such wastes” (RCRA Section 3002(a)(I). In 1984, the Hazardous and Solid

Waste Amendments to RCRA were passed into law, requiring the “submission of reports to

/
/

331.22/7.98 1-6 Barton & Loguidice, P.C.
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the Administrator (or the State Agency in and case in which such agénéy carries out a
permit program pursuant to this subtitle) at least once every two years...” (RCRA Section

3002(a)(6).

As a result, it was-identified that hazardous wastes, bélieved to have been generated
by one or more local industrial manufactﬁrin‘g sites, had been disposed at the Old County
Landfill site. Spéciﬁcally, during approximately the first two years of County operation
(i.e.,in 1972 and 1973) a number of 55-gallon drums were disposed of within a poftion of
the landfill. These drums reportedly contained liquid and hazardous wastes which had
been generated from local industries. Also, in areas located between the Abandonéd City
of Cortland Landfill and the lined Pine Tree Landfill, on the east side of Abandoned Town
Line Road, ferrous hydroxide sludge which had been generated by the Buckbee-Mears
Corporation was disposed. The disposal of this industrial sludge began in the late summer

of 1976 and ended in early 1978 (Pitman, 1998).

The Final Remedial Investigation Report (Barton & Loguidice, 1998) presented the
ﬁndirigs of the various site investigations performed to identify the hydrogeologic,
ecologic and water quality conditioﬁs. A separate Ecologic Evaluation, and Baseline
Human Health and Ecological Risk Assessment were also performed as part of the RI and
presented in the Final RI Report. A brief summary of the site conditions is presented

herein.

331.22/7.98 1-7 . Barton & Loguidice, P.C.
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1.2.3 Site Hydrogeology

The unconsolidated geologic materials that mantle the higher and fill the lower
elevations of the site area consist of glacial till deposited during the last glacial advance.
The underlying (and exposed in areas of the site) bedrock is comprised of the Ithaca
Member of the Upper Devonian Age Genesee Group. This sequence consists of
interbedded gray shales and siltstones, with occasional fine-grained sandstone layers. The
glacial till immediately overlies bedrock at all locations within tHe area of the site

investigation.

The glacial till appears to be lodgement in origin, is very dense, and consists
predominantly of fine-grained (silt and clay) materials with lesser amounts of gravel and
sand. Occasional, and apparently discontinuous, layers and lenses of clay and sandier
zones are present throughout the till, possibly indicative of inter-glacial episodes marking
minor advances and retreats of the ice mass with associated meltwater deposition. Within
the vicinity of the Old County Landfill, the till ranges in thickness from 0 feet in areas of
bedrock exposure along the northern and western perimeters, to 16-1/2 feet along the
southern portion of the east landfill perimeter, in the area of MW-6A/6B. The till unit
becomes significantly thicker to the south of the Old County Landfill, where it was noted
to be well over 100 feet thick in the area of the closed Pine Tree Landfill.

Groundwater occurs in the unconsolidated deposits and bedrock at the site. In
general, groundwater flow is toward the south for both units. The horizontal hydraulic
gradient of the potentiometric surface for the overburden ranges from 0.06 feet/foot to the
south of the Old County Landfill, to 0.11 feet/foot beneath the landfill. Temporary

observation well EB-1 identified approximately 11 feet of water above the bottom of the

331.22/7.98 1-8 Barton & Loguidice, P.C.



Qld Cortland County Landfill Final Feasibility Study Report

waste, suggesting that a minor amount of mounding is present within the northern section
of the landfill. This mounding occurs very near to the apparent edge of the overburden
aquifer; and therefore, does not appear to have a significant effect on the overall
distribution of groundwater to downgradient areas. The horizontal hydraulic gradient of

the bedrock piezometric surface is 0.05 feet/foot.

In-situ variable head testing indicated a mean horizontal hydraulic conductivity of
1.65 x 10* cm/sec for the glacial till unit, and 5.64 x 10-° cm/sec for the bedrock unit. The
laboratory determinations of vertical hydraulic conductivity for two undisturbed samples
obtained from the till at MW-2A and MW-7A averaged 1.73 x 107 cm/sec, nearly three

orders of magnitude less permeable in the vertical direction than horizontal (k,/k, = 1,000).

A groundwater flow model was developed along Geologic Cross-Section A-A’
from head elevations observed in on-site wells, measured or calculated horizontal and
vertical hydraulic conductivities, and an assumed effective porosity. This model predicts
that a net upward vertical hydraulic gradient is present within the southern portion of the
site, suggesting that groundwater to the south of the landfill flows from bedrock to the
overburden, and then discharges from the overburden to on-site surface water bodies.
These results are consistent with the piezometric surface maps developed both for the
overburden and bedrock units. These maps indicate that the overburden and bedrock
piezometric groundwater contours coincide with the surface topography and stream
elevations in these areas. The results are also consistent with water level observations and
determined vertical hydraulic gradients, which suggest that groundwater flows from the

bedrock upwards to the overburden within the southern portion of the_ site.
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1.2.4 Nature and Extent of Contamination

The nature and extent of the contamination were characterized at the site. This
involved a detailed analysis of the water quality at each groundwater, surface water,
sediment and soil sampling location in order tc; identify possible impacts from the landfill.
In accordance with the Remedial Investigation Work Plan (Barton & Loguidice, 1996),
each sample was tested for TCL (target compound list) volatile and semi-volatile organic
compounds, pesticides, PCBs, total metals, and for NYSDEC Part 360 Baseline Leachate
Indicators. All groundwater and surface water samples were also tésted for dissolved

’

metals.

| In addition to the laboratory analytical testing program, an electromagnetic (EM)
terrain conductivity survey was conducted along the entire landfill perimeter as well as
within areas to the south of the landfill, where groundwater contamination, if present, was
most likely to be identified. The purpose was to identify areas of anomalously high
conductivity and modify the remaining investigation tasks accordingly, taking into
consideration the potential that these anomalies may indicate the possible presence of

subsurface inorganic contamination.

Trenching investigations conducted at the site in an effort to confirm the location
and condition o.f the drums reportedly buried 1n the landfill were unsuccessful.
Supplemental site walkovers and excavations performed to identify the limits of the
Abandoned City of Cortland Landfill discovered, however, the presence of 'approximétely
80-90 drums in an area to the south of the Abandoned City site and ﬁonh of the Buckbee-
Mears sludge disposal areas. The majority of the drums were empty and heavily rusted. A

representative number of those which still contained either liquid or solid wastes were
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sampled for toxicity characteristics. Soil samples collected from excavations completed

within the drum disposal area were analyzed for volatile and semi-volatile organic

compounds ‘and PCBs.

The extent and nature of contamination identified in groundwater, surface water,

sediments and soil are summarized below. Tables 1.1 through 1.7 (included at the end of

this section) present the analytical data for soil groundwater, surface water, sediment and

waste samples collected during the Remedial Investigation. Plate 1 (located in the pocket

at the end of this report) presents the layout of Remedial Investigation locations referred to

herein.

¢ Groundwater - Groundwater samples were collected from each of the 12 newly .

installed monitoring wells, and from four existing monitoring wells in August
and October, 1997. Three of the overburden monitoring well locations
(MW-2A, MW-6A and MW-7A) appear to indicate a mild contaminant
influence assoéiated with the landfill. Of these, only MW-2A and MW-6A
exhibit VOC contamination slightly in excess of groundwater standards, while
MW—7A detected very low levels (below standards) of VOCs and slightly '
elevated inorganic and leachate indicator parameters. MW-1A exhibits a very
mild leachate impaci in the form of inorganic contamination only. MW-2B

appears to be the only location which indicates a slight landfill leachate impact

to bedrock groundwater.

Very few individual volatile organic compounds are represented at the mildly

‘contaminated groundwater monitoring locations. These include: vinyl chloride,

chloroethane, 1,1-dichloroethane, 1,2-dichloroethene, benzene, toluene,

331.22/7.98
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chlorobenzene, ethylbenzene and total xylenes. Inorganic contaminants and
leachate indicator parameters detected at groundwater monitoring locations
include: arsenic, barium, boron, chrémium, copper, iron, lead, magnesium,

manganese, sodium, chloride, ammonia, total phenols and total dissolved solids.

Surface Water - Surface water samples were collected from five sampling

locations in October, 1997. SW-1 and SW-2 were collected from the unnamed

- tributary; SW-3 was sampled within the first settlement pond; and SW-4 and

SW-5 were collected from Maybury Brook. Two of these locations (SW-1 and
SW-2) were dry during the previous August, 1997 sampling event; and
therefore, could not be sampled. One leachate sample was collected within the

ditch at the southern landfill perimeter.

Three of the surface water sampling locations (SW-1, SW-2 and SW-3) appear
to indicate a mild influence from the landfill. They occur as a line of points
within the site drainage features to the south of the landfill, exhibiting a

decreasing impact with distance from the landfill.

There were no volatile or semi-volatile organic compounds detected at any of
the surface water sampling locations. The leachate sample (collected in the ditch
which eventually discharges to the first settlement pond) exhibited total VOC
concentrations £anging from 46 ug/L to 147 ug/L between the two sampling
events. Organic compounds represented in the leachate sample included:
chloroethane, acetone, benzene, chlorobenzene, ethylbenzene and total xylenes.
Inorganic contaminants and slightly elevated leachate indicator parameters

identified at surface water sampling locations SW-1, SW-2 and SW-3 included:

331.22/7.98
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aluminum, iron, lead, BOD;, chloride, COD, color, ammonia, nitrate, total
alkalinity, total dissolved solids,vtotal Kjeldhal nitrogen, total organic carbon and

total hardness.

Sediment - Six sediment locations were sampled during the August, 1997
sampling round. Sediment locations which exhibited apparent contamination

(SED-1, SED-2, SED-3 and SED-6), are associated with mildly contaminated

~ surface water sampling locations SW-1, SW-2 and SW-3. SED-6 was collected

from the fourth settlement pond, for which there was no associated surface water

" sampling location.

Unlike the observed decrease in the impact to surface water locations,

._concentrations of contaminants detected at sediment sampling locations do not

decrease downstream from the first settlement pond to the farthest downstream

sediment sampling location. Rather, SED-1 clearly répresents the location

which exhibits the greatest impact. These conditions are. apparently attributable

to prior site activities leading to the development of the four settlement ponds.
During these activities, sediments, Which were present within the earlier 13-pond
system, were excavated and placed on the landfill. These activities did not
extend to the location of SED-1; and therefore, account for the difference in

obsérved sediment contaminant concentrations. .
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Organic contaminants detected at sediment sample SED-1 included: acetone,

bis (2 ethyl hexyl) phthalate, 2-butanone, and toluene. One SVOC (isophorone)

was detected at SED-2. Inorganic conté.minants detected in sediment samples
-SED-1, SED-2, SED-3 and SED-6 included: arsenic, chromium, copper, iron,

manganese, nickel and zinc.

¢ Buckbee-Mears Waste and Drum Waste Samples - Samples were collected of

the sludge waste associated with the Buckbee-Mears disposal areas and from
several of the drums containing residues of prior liquid and solid wastes.
Samples were also taken from excavations completed within the drum disposal
area for contaminant characterization. The liquid samples were analyzed for
TCLP toxicity characteristics and the solid samples (sludge, waste and soil) were
analyzed for TCL (target compound list) volatile and semi-volatile organic
compounds and PCBs. The sludge samples were also tested for pesticides,
leachate indicators and total inorganics. One of the objectives for performing
these analyses was to determine the need to identify specific handling, transport
and disposal procedures for the liquid drum wastes, as part of alternative
remedial technologies considered for the remediation of these disposal areas.
Test results of the liquid waste samples did not exhibit any parameters in

exceedance of hazardous waste limits.
1.2.5 Ecological Assessment
The Ecological Assessment evaluated environmental, terrestrial and aquatic

resources in the vicinity of the landfill and the surrounding environment. There were no

ecological impacts identified which were determined to be attributable to the landfill.
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Differences in the composition of the benthic organisms in Maybury Brook and the
- unnamed tributary is believed to be likely due to man-made and natural differences in the

streams themselves.
1.2.6 Contaminant Fate and Transport

The migration of contaminants to off-site receptors appe?rs to be limited by site
hydrogeologic conditions and natural attenuation factors. Modeling of the overburden and
upper bedrock units has shown that groundwater discharge largely occurs to‘the surface
waters present in the southern portion of the site. Analytical testing of the surface water at
sampling locations downstrearh from the Old County Landfill indicates an absence of VOC
and SVOC contamination. In addition, contaminant concentrations associated with
leachate indicators and inorganics illustrate signiﬁcan_t decreases b¢tween successive
downstream samples. Groundwater testing also identifies signiﬁcantr decreases in organic
and inorganic contaminant concentrations within a relatively short distance from the

~ landfill perimeter. Comf)arison of surface water to sediment contaminant concentrations
indicates high precipitation rates for both organic and inorganic constituents. As a result of
these observations, it appears that the migration of contaminants both by means of
groundwater and surface water transport, is limited to areas within close proximity to the

source of generation.
1.2.7 Baseline Human Health and Ecological Risk Assessment
Carcinogenic and Non-carcinogenic risks were evaluated for exposure pathways

associated with residents, recreators, and trespassers, and for various wildlife and

vegetation communities which may come in contact with contaminants at the site
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following closure. Hazard Indices and USEPA risk target levels were met for all exposure
pathways evaluated for recreators and trespassers, and for wildlife and vegetation

communities.

A minimal risk associated with the unlikely ingestion of groundwater at the site by
humans in the future was the only pathway for which a reference hazard level was
exceeded. This hazard level was exceeded for this scenario on the basis of mangariese
concentrations detected in areas immediately downgradient from the landfill. The extreme
implausibility for this scenario to ever occur, renders this risk as unrealistic; and therefore,

will not be considered in the following evaluations of site remediation requirements.

1.3 Standards, Criteria and Guidelines (SCGs)

The successful development and implementation of remedial alternatives is based on
_ the compliance of each alternative with New York State and Federal standards, criteria and
guidelines (SCGs). In addition, each alternative must exhibit the ability to comply with the

following three separate categories of SCGs:

a. Chemical-Specific SCGs: These include health or risk-based concentration
limits or ranges of concentrations for the site-specific chemicals of concern, that-
establish the acceptable levels at which organic and inorganic parameters can be

present within or discharged to specific media.
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b.’ *Location-Sbeciﬁc SCGs: These include restrictions placed on potential -
remediation technologies as a result of the geographical or physical position of a
Jandfill with respect to the surrounding environment. Wctland and floodplain
restrictiohs, are the most common locatidn-speéiﬁc SCGs for municipal landfill

sites.

e 'Action‘-Speciﬁc SCGs: These include restrictions or controls placed on potential

‘remedial actions on the basis of the types of haia_rdous substance(s) present.

A Several inorganic constituents, sﬁeciﬁcally metals, are present as naturally occurring
components to the background water quality at the site. For;many of these (e.g., iron,
magnesium, manganese and sodium) their concentrations at background locations were often
de-tected in excess of established standards or guidance values." As a result of these conditions,
the level of chemical-‘speciﬁc remediation for cerfain parameters will be set as the |
concentrations detected at background locations. -

Applicable or relevant and appropriate New York State and Federal SCGs for each of
the three categories listed above have been applied to the development of each remedial

alternative. : . B
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TABLE 1.1
OLD CORTLAND COUNTY LANDFILL FEASIBILITY STUDY
SOIL /WASTE ANALYTICAL RESULTS
LEACHATE INDICATORS - AUGUST, 1997 SAMPLING

Page 1016
SAMPLE LOCATION
SOIL SAMPLES WASTE SAMPLES
PARAMETER * CL-SB-01 ClL-SB-0 -FB-02(1 CL-TP-01 cL-1P-02 [cL-eB-01(1) |

BOD5 NA NA <2 NA NA <2
Bromide . <28.1 <28.6 <0.5 155 56.7 _ <05
Chiloride - 269 266 <20 <630 418 <20
CcoD 3660 4000 <15 63600 . 19800 <15
Hexavalent Chromium <1.1 <1.1 <0.02 <34 <1.6 <0.02
Ammonia 217 . 27 002 . 258 459 0.02
Nitrate <11.2 <11.4 <0.1 <34.0 21.8 <0.1
Total Phenols ] v <0.11 <0.11 <1.0 <0.34 <0.16 <1.0
Sulfate <281 <286 <5.0 <862 <405 <5.0
Total Alkalinity - 1050 1390 <1.0 25000 9950 <1.0
Total Kjeldahl Nitrogen 447 301 <0.2 1830 1610 <0.2
TOC 1140 2340 <0.5 22400 9550 <0.5
Total Solids (%) 89.1 875 NA 290 61.7 NA
Total Hardness 44900 91400 <50 . 276000 162000 <5.0

NOTES: * Results reported in mg/kg
" < indicates that the analyte was not detected above the instrument detection limit.
NA - not applicable
(1) Resuilts for field blanks ("FB") reported in mg/L
Soil Sample CL-SB-01 collected at boring completed for MW-2A (5'-9").
Soil Sample CL-SB-02 collected at boring completed for MW-7A (6-7').
Waste Sample CL-TP-01 collected at excavation completed for TP-43 (composite of 0-10").
Waste Sample CL-TP-02 collected at excavation completed for TP-45A. (composite of 0-10").
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TJABLE 1.1
OLD CORTLAND COUNTY LANDFILL FEASIBILITY STUDY
SOIL /WASTE ANALYTICAL RESULTS
VOLATILE ORGANIC COMPOUNDS - AUGUST, 1997 SAMPLING

Page 2 of 6
SAMPLE LOCATION
SOIL SAMPLES WASTE SAMPLES
| PARAMETER * ClL-sB-01 CL-8B- CL-FB-02(1) CL-TP-01 CL-TP-02 Cl.-FB-01(1)
Chloromethane <11 <11 <10 <34 <16 . <10
Viny! Chloride <11 <11 <10 <34 <16 <10
Bromomethane <11 <11 <10 <34 <16 <10
Chioroethane <11 <11 <10 <34 ) <16 <10
1,1-Dichloroethene <11 <11 <10 <34 <16 <10
Carbon Disulfide <11 <11 <10 <34 <16 <10
Acetone 418 5JB <10 270B ~_220B 3J
Methlyene Chioride <11 1JB 2JB 6JB 2JB 6J8
1,2-Dichloroethene (total) <11 <11 <10 <34 <16 <10
1,1-Dichloroethane <11 <11 <10 <34 <16 <10
Chioroform <11 <11 <10 <34 60 <10
1,2-Dichloroethane <11 <11 <10 | <34 <16 <10
2-Butanone 3J <11 <10 120 <16 <10
1.1,1-Trichloroethane <11 <11 <10 <34 <16 <10
Carbon Tetrachloride <11 <11 <10 <34 <16 <10
Trichloroethene <11 <11 <10 <34 <16 . <10
Benzene <11 ' <11 <10 <34 <16 <10
1,2-Dichloropropane <11 <11 <10 <34 <16 <10
Bromodichloromethane <11 <11 <10 <34 <16 <10
cis-1,3-Dichloropropene <11 <11 <10 <34 <16 <10
trans-1,3-Dichloropropene <11 <11 <10 <34 <16 <10
1,1,2-Trichlorethane : <11 <11 <10 <34 <16 <10
Dibromochloromethane <11 <11 <10 <34 <16 <10
Bromoform <11 <11 <10 <34 <16 <10
4-Methyl-2-Pentanone <11 <11 <10 <34 <16 <10
Toluene <11 <11 3J 11J 19 <10
Tetrachioroethene <11 <11 <10 <34 <16 <10
2-Hexanone <11 <11 <10 <34 <16 <10
Chiorobenzene <11 <11 <10 <34 <16 <10
Ethylbenzene <11 <11 <10 <34 <16 <10
Xylenes (total) <11 <11 <10 <34 <16 <10
Styrene <11 <11 <10 <34 <16 <10
1,1,2.2-Tetrachioroethane <11 <11 <10 <34 <16 <10
Total VOCs ** 3 ND 3 131 79 3

NOTES: * Results reported in ug/kg
** Total Volatile Organic Compounds (sum of all compounds believed to represent site contamination).
< indicates that the analyte was not detected above the instrument detection limit.
ND - not detected
(1) Results for field blanks ("FB") reported in mg/L
B - indicates that the analyte was also detected in the laboratory QA/QC blank and is likely
due to laboratory contamination.
J - indicates an estimated value.
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TABLE 1.1
+OLD CORTLAND COUNTY LANDFILL FEASIBILITY STUDY
SOIL /WASTE ANALYTICAL RESULTS
SEMI-VOLATILE ORGANIC COMPOUNDS - AUGUST, 1997 SAMPLING

Page3of 6
SAMPLE LOCATION
SOIL SAMPLES WASTE SAMPLES
PARAMETER * CL-SB-01 cL-sB-02 {CL-FB-2(1) ]| Cl-TP-01 aA-TP-2_lcl-FB-01(1)
Phenol <370 <380 <10 <1100 220 <10
bis(2-Chioroethyl)ether <370 <380 <10 <1100 <540 <10
2-Chtorophenol <370 <380 <10 <1100 ' <540 <10
1,3-Dichlorobenzene <370 <380 <10 <1100 <540 <10
1,4-Dichlorobenzene <370 <380 <10 <1100 <540 <10
1,2-Dichlorobenzene <370 <380 <10 <1100 <540 <10
2-Methylpheno! <370 <380 <10 <1100 <540 <10
2.2"-oxybis(1-Chloropropane) <370 <380 <10 <1100 <540 <10
4-Methylphenot <370 <380 <10 <1100 2104 <10
N-Nitroso-di-n-propylamine <370 <380 <10 <1100 <540 <10
Hexachloroethane <370 <380 <10 <1100 <540 <10
Nitrobenzene <370 <380 <10 <1100 <540 <10
{sophorone <370 <380 <10 <1100 <540 <10
2-Nitrophenol <370 <380 <10 <1100 <540 <10
2,4-Dimethyiphenol <370 <380 <10 <1100 <540 <10
bis(2-Chloroethoxy)meth <370 <380 <10 <1100 <540 <10
2.4-Dichlorophenol <370 <380 <10 <1100 <540 <10
1,2,4-Trichlorobenzene <370 <380 <10 <1100 <540 <10
Naphthalene <370 <380 <10 <1100 <540 <10
4-Chloroanitine <370 <380 <10 <1100 <540 <10
Hexachlorobutadiene <370 <380 . <10 <1100 <540 <10
4-Chloro-3-methylphenol <370 <380 <10 <1100 <540 <10
2-Methylnaphthalene <370 <380 <10 <1100 <540 <10
Hexachlorocyclopentadiene <370 <380 <10 <1100 <540 <10
2.4.6-Trichloropheno! <370 <380 <10 <1100 <540 <10
2.4,5-Trichloropheno! <940 <950 <25 <2900 <1400 <25
2-Chloronaphthalene <370 <380 <10 <1100 <540 <10
2-Nitroaniline <940 <950 <25 <2900 <1400 <25
Dimethylphthaiate <370 <380 <10 <1100 <540 <10
Acenaphthylene <370 <380 <10 <1100 <540 <10

NOTES: * Results reported in ug/kg :
< indicates that the analyte was not detected above the instrument detection limit.
(1) Resutlts for field blanks ("FB") reported in mg/L
J - indicates an estimated value.
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TABLE 1.1
OLD CORTLAND COUNTY LANDFILL FEASIBILITY STUDY
SOIL /WASTE ANALYTICAL RESULTS
SEMI-VOLATILE ORGANIC COMPOUNDS cont. - AUGUST, 1997 SAMPLING

Page 4 of 6
SAMPLE LOCATION
SOIL SAMPLES WASTE SAMPLES
‘__PA_RAMEER' CL-SB-01 CL-S8-02 CL-FB-02(1) CL-TP-01 CL-TP-02 CL-FB-01{1)
2,6-Dinitrotoluene <370 <380 <10 <1100 - <540 <10
3-Nitroaniline <940 <950 <25 <2900 <1400 <25
Acenaphthene <370 <380 <10 <1100 <540 <10
2.4-Dinitrophenol <940 <950 <25 <2900 <1400 <25
4-Nitrophenol <940 <950 <25 <2900 <1400 <25
Dibenzofuran <370 <380 <10 <1100 <540 <10
2,4-Dinitrotoluene <370 <380 <10 <1100 <540 <10
Diethylphthatate 190J 160 J <10 <1100 <540 <10
Flourene <370 <380 <10 <1100 <540 <10
4-Chlorophenyl-phenylether <370 <380 : <10 <1100 <540 <10
4-Nitroaniline <940 <850 <25 <2800 <1400 <25
4,6-Dinitro-2-methylphenol <940 <950 <25 <2900 <1400 <25
N-Nitrosodiphenylamine <370 <380 <10 <1100 <540 <10
4-Bromophenyl-phenylether <370 <380 <10 <1100 <540 <10
Hexachlorobenzene <370 <380 <10 <1100 <540 <10
Pentachloropheno! <940 <950 <25 <2900 <1400 <25
Phenanthrene <370 <380 <10 <1100 <540 <10
Anthracene <370 <380 <10 <1100 <540 <10
Carbazple <370 <380 <10 <1100 <540 <10
Di-n-butylphthatate <370 <380 <10 <1100 <540 <10
Flouranthene <370 <380 <10 <1100 <540 <10
Pyrene <370 <380 <10 <1100 <540 <10
Butylbenzylphthalate <370 <380 <10 <1100 <540 <10
Benzo(a)anthracene <370 <380 <10 <1100 <540 <10
3,3-Dichlorobenzidine <370 <380 <10 <1100 <540 <10
Chrysene <370 <380 <10 <1100 <540 <10
bis(2-Ethylhexyl)phthalate <370 <380 <10 430 J <540 . <10
Di-n-octylphthalate <370 <380 <10 <1100 <540 <10
Benzo(b)fiouranthene <370 <380 <10 <1100 <540 <10
Benzo(k)flouranthene <370 <380 <10 <1100 <540 <10
Benzo(a)pyrene <370 <380 <10 <1100 <540 <10
Indeno(1,2.3-cd)pyrene <370 <380 <10 <1100 <540 <10
Dibenz(a,h)anthracene <370 <380 <10 <1100 <540 <10
Benzo(g h.i)perylene <370 <380 <10 <1100 <540 <10

NOTES: * Results reported in ug/kg
< indicates that the analyte was not detected above the instrument detection limit.
(1) Results for field blanks ("FB") reported in mg/L
B - indicates that the analyte was also detected in the laboratory QA/QC blank and is likely
due to laboratory contamination.
J - indicates an estimated value.
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TABLE 1.1
OLD CORTLAND COUNTY LANDFILL FEASIBILITY STUDY
SOIL /WASTE ANALYTICAL RESULTS
PESTICIDES / PCBs - AUGUST, 1997 SAMPLING

Page5of6
. SAMPLE LOCATION
SOIL SAMPLES WASTE SAMPLES
PARAMETER * Ct.-SB-01 cL-s8-02 |lc-FB-02(1 | ct-TP-01 cL-Tp-02 |l -FB-01(1)

alpha-BHC <1.9 <19 <0.050 <5.9 <28 <0.050
beta-BHC <1.9 <19 <0.050 <5.9 <28 <0.050
delta-BHC <1.9 <19 <0.050 <5.9 . <2.8 <0.050
_gamma -BHC (Lindane) <1.9 <1.9 <0.050 <5.9 <28 <0.050
Heptachlor . <1.9 <19 <0.050 <5.9 <2.8 <0.050
Aldrin <19 <19 | <0.050 <59 <2.8 <0.050
Heptachlor epoxide <19 <19 <0.050 <59 <28 <0.050
Endosulfan | <1.9 <19 <0.050 15 27J <0.050
Dieldrin <3.7 <38 <0.10 <11 <5.3 <0.10
4.4-DDE <37 - <38 <0.10 <11 <53 <0.10
Endrin <3.7 <3.8 <0.10 <11 <5.3 <0.10
Endosutfan il <3.7 <3.8 <0.10 75J <5.3 <0.10
4,4-DDD <37 <38 <0.10 <11 <53 <0.10
Endosulfan sulfate <3.7 <38 <0.10 <11 <53 <0.10
4,4-DDT <37 <38 <0.10 7.2J <53 <0.10
Methoxychlor <19 <19 <0.50 110 <28 <0.50
Endrin ketone <3.7 <38 __<0.10 <11 <53 <0.10
Endrin aldehyde <3.7 <3.8 <0.10 <11 <53 <0.10 .
alpha-Chlordane <19 <19 <0.050 <5.9 <2.8 <0.050
gamma-Chiordane <1.9 <19 <0.050 <5.9 <2.8 <0.050
Toxaphene <190 <190 <5.0 <590 <280 <5.0
Aroclor-1016 <37 <38 <1.0 <110 <53 <1.0
Aroclor-1221 <75 <76 <20 <230 <110 <20
Aroclor-1232 <37 <38 <1.0 <110 <53 <1.0
Aroclor-1242 ) <37 <38 <1.0 <110 <53 <1.0
Aroclor-1248 <37 <38 <1.0 <110 <53. <1.0
Aroclor-1254 <37 <38 <1.0 <110 <53 <1.0
Aroclor-1260 <37 <38 <1.0 <110 <53 <1.0

NOTES: * Results reported in ug/kg
< indicates that the analyte was not detected above the instrument detection limit.
(1) Results for field blanks (*FB") reported in mg/L
+ J - indicates an estimated value.
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~ TABLE 1.1
OLD CORTLAND COUNTY LANDFILL FEASIBILITY STUDY
SOIL /WASTE ANALYTICAL RESULTS
TOTAL INORGANICS - AUGUST, 1997 SAMPLING

Page 6 of 6
SAMPLE LOCATION
) SOIL SAMPLES WASTE SAMPLES '
PARAMETER * CL-SB-0t CL-SB-02 CL-FB-02(1) CL-TP-01 CL-TP-02 CL-FB-01(1)

Aluminum 18000 16200 4188 2850 13800 3148B
Antimony 0858 0.76B <3.0 <10.3 <19 <3.0
Arsenic 11.2 8.6 <24 1498 - 11.0 <24
Barium - 245 174 <0.30 85.1B 148 <0.30
Beryllium - 0698 0658 0.108 0.23B 058B 0208
Boron 338 408 13.28 838 388 1348
Cadmium <0.07 <0.07 <0.30 <1.0 <0.19 <0.30
Calcium 1490 1710 3648 15400 . 8680 9118
Chromium | 236 214 <0.40 11000 4090 <0.40
Cobatt 15.1 11.8 <1.1 11.7B 11.7B <1.1
Copper 16.0 2.3 13.18 7268B 295 <0.70
Iron 40100 34000 50.28 346000 121000 458
Lead ) 9.0 10.8 <1.0 <3.4 6.3 <1.0
Magnesium 5250 4870 98B 2650 B 5360 <8.1
Manganese 593 611 118 764 636 <0.30
Mercury <0.05 <0.05 <0.10 <0.16 <0.07 <0.10
Nickel . 336 295 <1.3 46.3 31.9 <13
Potassium 1410 1940 <8.4 439B 13708 <8.4
Selenium . <0.63 <0.63 <2.8 <9.7 <18 <2.8
Sitver <0.20 <0.20 <0.80 <3.1 <0.58 <0.90
Sodium 1368 1498 170B 2248B 1818 68.18
Thallium <0.58 <0.58 <26 <9.0 <1.7 <26
Vanadium 20.7 193 <1.2 <41 168B <1.2
Zinc 74.8 70.2 2028 117 : 88.7 1318B
Cyanide <0.56 <0.57 <10.0 <17 <0.81 <10.0

NOTES: * Resutts reported in mg/kg dry weight _
< indicates that the analyte was not detected above the instrument detection limit.
(1) Resuilts for field blanks ("FB") reported in mg/L
B - indicates that the reported value is less than the Contract Required Detection Limit (CRDL)
but greater than the instrument detection limit (IDL).
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TABLE 1.2

OLD CORTLAND COUNTY LANDFILL FEASIBILITY STUDY
DRUM (LIQUID) SAMPLING ANALYTICAL RESULTS

TCLP PARAMETER LIST - JANUARY, 1938 SAMPLING

TCLP VOCs by EPA 8240

Berzene

SAMPLE LOCATION

Carbon Tetrachloride

Chiorobenzene

Chioroform

1.4-Dichlorobenzene

1,2-Dichioroethane

e

1, 1-Dichioroethene

| Mathyt Ethyl Ketone

Tetrachioroethene'

Trichioroethane

Chioride
TCLP SVOCs by EPA 8270

Total Cresol

A
-
o

[ 2.4-Dinitrooivene

o

Alcohc!
PCBs by EPA 8080

Arocior 1016

NlaalaialAlalalala
e %] [ n|(

R

Arocior 1221

Arocior 1232

Arocior 1242

Aroclor 1248

BRI

Arocior 1254

Arocior 1260

Total PBCs

TCLP Herbicides by EPA 8150

240

245TP

TCLP Pesticides by EPA 8080

Chiordane

Endrin

| Heptachior

Lindane

|_Methaxychior

| Toxaphene

MISC. TCLP PARAMETERS

CORROSMITY

Ph

>2SU and <12.5 SU

IGNITABILITY

Flash Point

60 degrees €

RCRA REACTIVITY

Reactive Sulfice

Reactive Cys
TCLP METALS

S

Arsenic 5 <0.5 <0.5
Batium 100 1.8 1.2
Cadmium 1 0.01 <0.005
Chromium 5 <0.05 <0.05
Lead 5 0.1 <0.05
Mercury 0.2 <0.0004 <0.0004
Selenium 1 <0.5 <0.5
Siver 5 <0.05 <0.05

NOTES: * Results reported in mg/l. unless otherwise noted.

< indicates that the analyte was not detected above the instrument detection limit.

SU - standard units
NA - not analyzed
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B TABLE 1.3

OLD CORTLAND COUNTY LANDFILL FEASIBILITY STUDY
SOIL AND DRUM (SOLIDS) ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS - JANUARY, 1998 SAMPLING

Page 1 of 4
SAMPLE LOCATION
DRUMS TEST PITS
PARAMETER * DRUM #2 TP-70 TP-76

Chicromethane <650 <350 <19000
Vinyl Chloride <430 <230 <13000
Bromomethane <650 <350 <19000
Chicroethane <650 <350 <19000
1,1-Dichloroethene <650 <350 <19000
Carbon Disulfide ' <650 <350 <19000
Acetone <2200 <1200 <63000
Methlyene Chioride <650 <350 <19000
cis-1,2-Dichtoroethene <650 <350 <19000
trans-1,2-Dichloroethene <650 <350 <19000
1,1-Dichloroethane <650 <350 <19000 -
Chioroform <650 <350 <18000
1,2-Dichloroethane <650 <350 <19000
2-Butanone <2200 <1200 <63000
1,1,1-Trichloroethane <650 <350 <19000
Carbon Tetrachloride <650 <350 <19000
Trichloroethene <650 <350 <19000
Benzene <650 <350 <19000
1,2-Dichloropropane <650 <350 <19000
Bromodichleromethane <650 <350 <19000
cis-1,3-Dichloropropene . <650 <350 <19000
trans-1,3-Dichloropropene : <650 <350 <19000
1,1,2-Trichlorethane . <650 <350 <19000
Dibromochioromethane <650 <350 <19000
Bromoform <650 <350 <18000
4-Methyl-2-Pentanone ' <2200 <1200 <63000
Toluene 1400 <350 <19000
Tetrachloroethene : <650 <350 <19000
2-Hexanone <2200 . <1200 <63000
Chlorobenzene . . <650 . <350 <19000
Ethylbenzene <650 590 <19000
m-Xylene and p-Xylene - 7000 22000 - <19000
o-Xylene 40000 40000 4900000
Styrene <650 <350 <19000
1,1,2,2-Tetrachloroethane <650 <350 <19000
Total VOCs ** 48400 62590 4900000

NOTES: * Resuits reported irf ug/kg )
** Total Volatile Organic Compounds (sum of all compounds believed to represent
site contamination).
< indicates that the analyte was not detected above the instrument detection limit.
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Old Cortland County Landfill Final Feasibility Study Report

TABLE 1.3

OLD CORTLAND COUNTY LANDFILL FEASIBILITY STUDY

SOIL AND DRUM (SOL!IDS) ANALYTICAL RESULTS

SEMI-VOLATILE ORGANIC COMPOUNDS - JANUARY, 1998 SAMPLING

. Page 2 of 4
SAMPLE LOCATION
DRUMS TEST PITS
PARAMETER * DRUM #2 TP-70 TP-76
Phenol <14,000,000 <120,000 <83,000
bis(2-Chioroethyl)ether <14,000,000 <120,000 <83,000
2-Chiorophenol <14,000,000 <120,000 <83,000
1,3-Dichlorobenzene <14,000,000 <120,000 <83,000
1,4-Dichlorobenzene <14,000,000 <120,000 <83,000
1,2-Dichlorobenzene <14,000,000 <120,000 <83,000
2-Methylphenol <14,000,000 . <120,000 <83,000
2,2-oxybis(1-Chloropropane) <14,000,000 <120,000 <83,000
4-Methyiphenol <14,000,000 <120,000 <83,000
N-Nitroso-di-n-propylamine <14,000,000 <120,000 <83,000
Hexachloroethane <14,000,000 <120,000 <83,000
Nitrobenzene <14,000,000 <120,000 <83,000
Isophorone <14,000,000 <120,000 <83,000
2-Nitrophenol <14,000,000 <120,000 <83,000
2,4-Dimethylphenol <14,000,000 7000 <83,000
bis(2-Chloroethoxy)methane <14,000,000 <120,000 <83,000
2,4-Dichicrophenal <14,000,000 <120,000 <83,000
1,2,4-Trichlorobenzene <14,000,000 <120,000 <83,000
Naphthalene <14,000,000 <120,000 <83,000
4-Chioroaniline <14,000,000 <120,000 <83,000
Hexachlorobutadiene <14,000,000 <120,000 <83,000
4-Chloro-3-methylphenol <14,000,000 <120,000 <83,000
2-Methylnaphthalene <14,000,000 <120,000 <83,000
Hexachlorocyclopentadiene <14,000,000 <120,000 <83,000
2.4,6-Trichlorophenol <14,000,000 <120,000 <83,000
2,4,5-Trichlorophenol <14,000,000 <120,000 <83,000
2-Chioronaphthalene <14,000,000 <120,000 <83,000
2-Nitroaniline <70,000,000 <580,000 <400,000
Dimethylphthalate <14,000,000 <120,000 <83,000
Acenaphthylene <14,000,000 <120,000 <83,000

NOTES: * Results reported in ug/kg

< indicates that the analyte was not detected above the instrument detection limit.
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TABLE 1.3

OLD CORTLAND COUNTY LANDFILL FEASIBILITY STUDY

SOIL AND DRUM (SOLIDS) ANALYTICAL RESULTS

SEMI-VOLATILE ORGANIC COMPOUNDS cont. - JANUARY, 1998 SAMPLING

. Page30f4
SAMPLE LOCATION
DRUMS TEST PITS
PARAMETER * DRUM #2 TP-70 TP-76

2,6-Dinitrotoluene <14,000,000 <120000 <83000
3-Nitroaniline <70,000,000 <580000 <83000
Acenaphthene <14,000,000 <120000 <83000
2,4-Dinitrophenol <70,000,000 <580000 <83000
4-Nitrophenol <70,000,000 <580000 <83000
Dibenzofuran <14,000,000 <120000 <83000
2,4-Dinitrotoluene <14,000,000 <120000 - <400000
Diethylphthalate <14,000,000 <120000 <83000
Fiourene <14,000,000 <120000 <83000
4-Chlorophenyl-phenylether <14,000,000 <120000 <83000
4-Nitroaniline <70,000,000 <580000 <400000
4,6-Dinitro-2-methylphenol <70,000,000 <580000 <83000
N-Nitresodiphenytamine <14,000,000 <120000 <83000
4-Bromophenyl-phenylether <14,000,000 <120000 <83000
Hexachiorobenzene <14,000,000 <120000 <83000
Pentachlorophenot <28,000,000 <240000 <170000
Phenanthrene <14,000,000 <120000 <83000
Anthracene <14,000,000 <120000 <83000
Carbazole <14,000,000 <120000 <83000
Di-n-butyiphthalate <14,000,000 <120000 <83000
Flouranthene <14,000,000 <120000 <83000
Pyrene <14,000,000 <120000 <83000
Butylbenzyiphthalate <14,000,000 <120000 <83000
Benzo(a)anthracene <14,000,000 <120000 <83000
3,3-Dichlorobenzidine <14,000,000 <120000 <83000
Chrysene <14,000,000 <120000 <83000
bis(2-Ethylhexyl)phthalate <14,000,000 4000 <83000
Di-n-octylphthalate <14,000,000 6000 <83000
Benzo(b)flouranthene <14,000,000 <120000 <83000
Benzo(K)flouranthene <14,000,000 <120000 <83000
Benzo(a)pyrene <14,000,000 <120000 <83000
Indeno(1,2,3-cd)pyrene <14,000,000 <120000 <83000
Dibenz(a,h)anthracene <14,000,000 <120000 <83000
Benzo(g,h.i)peryiene <14,000,000 <120000 <83000

NOTES: * Resuits reported in ug/kg

< indicates that the analyte was not detected above the instrument detectionlimit.
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TABLE 1.3
OLD CORTLAND COUNTY LANDFILL FEASIBILITY STUDY
SOIL AND DRUM (SOLIDS) ANALYTICAL RESULTS
PCBs - JANUARY, 1998 SAMPLING

Page4of 4
SAMPLE LOCATION
DRUMS TEST PITS
PARAMETER * DRUM #2 TP-70 .___TP-78
Arocior-1016 <4 <3 <3
Aroclor-1221 <4 <3 <3
Aroclor-1232 <4 <3 <3
Aroclor-1242 <4 <3 <3
Aroclor-1248 <4 <3 <3
Aroclor-1254 ’ <4 <3 <3
Arocior-1260 <4 <3 <3
NOTES: * Results reported in mg/kg dry weight
< indicates that the analyte was not detected above the instrument detection limit.
TJABLE 1.3
OLD CORTLAND COUNTY LANDFILL FEASIBILITY STUDY
SOIL AND DRUM (SOLIDS) ANALYTICAL RESULTS
PETROLEUM FINGERPRINT ANALYSIS - JANUARY, 1998 SAMPLING
SAMPLE LOCATION
DRUMS TEST PITS
NYSDOH Method 1310-FID LIST * DRUM #2 TP-70 TP-76
Gasoline <70 <30 <40
Fuel #1 (Kerosene) <70 <30 <40
Fuel #2 <70 <30 <40
Lubricating/Insulating/Hydrualic Oil Group <70 <30 <40
Unidentified Hydrocarbons 600000 2000 6800
Total Petroleum Hydrocarbons 600000 2000 6800
NOTES: * Results reported in mg/kg dry weight
< indicates that the analyte was not detected above the instrument detection limit.
331.22/7.98 1-28 Barton & Loguidice, P.C.
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TABLE 1.4

OLD CORTLAND COUNTY LANDFILL FEASIBILITY STUDY
SUMMARY GF CONTAMINATED BEDROCK MONITORING WELL LOCATIONS

NOTES APPLICABLE TO ALL RESULTS SHOWN IN THIS TABLE:

1. (1) "Standard or [GV]" refers to the 6 NYCRR Part 703 G ch Standards or [Guld: Values).

2. - indicates that a standard or guid value has no! been assigned.

3. < Indi that the analyte was not d d above the I d lon limit undar tha lab's QA/QC procedures for this profact, and there was no other evid of the analyte being p!

4. \Landfill related contaminant levels that are In excess of applicab or guidi values, and that are not due to background condltions, are shown In a bigger and bolder font.

5. Ford dient (L.e., back d) lons In excess of applicab or guid values -~ but which are not consldered to be landfill related — are shown ina | Eﬁi; |
Such designations have been mada bassd on one or more of the following factors: (a) the concentrations are wllhln the range of background lavals; (b} the d are not reprodi pling
avanis; (c) a comparison of total and di d Inorg i and/or (d) a conslderation of overall water quality signature.

LEACHATE INDICATORS
(Background Well)] Resulls reported In mp/l. excep! where noted otherwise.
____CL-CD-1RA D-1 CL-MW-1B CL-MwW-28 CL-MW-3A CL-MW-3B CL-MW-4A CL-MW-SA CL-MW-6B
| PARAMETER | oriGviin). 1 AuGe? | ocrer | AuGer | octer | auger | ocrer |aucer | ocrer | avcer | octer | auser | ocrer | auger L octer | auger [ octer | auaer | ocrer |
B80D5 - <2 <2 <2 19 <2 <2 2 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 2
_Bromidg 12 10 1.2 0.7 06 <0.5 <0.5 1.1 0.9 0.5 <0.5 <0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5_|

Chioida | 250 |_<20 | 25 7.8 78 <20 | <20 | 267 238 314 | 287 | 320 | 338 | 79.1 748_| 445 10.1 382 | 350

coD - <15 <15 _|_<15 <15 <16 <15 58 6t 19 <15 22 <15 37 22 16 <15 40 19

Color {units) <5 <5 <5 <5 3 10 <5 <5 <5 <5 <5 <5 20 <5 <5 20

| Ammonia 0.70 0.03 | _<0.02 0.04 0.95 1.3 <0.02 0.09 <0.02 0.04 <0.02 0.2 <002 | 0.18 0.09 25
_ Nitrate 01 | _02 0.2 <0.1 <0.1 <0.1 _<0.1 0.18 <04 | <04 .| <O <0.10 08 | <0.10 0.8 <0.10
_Yotal Phenols (ugl) <1.0 23 <10 <1.0 44 39 2.7 <t.0 23 1,1 18 <1.0 1 <10 <t.0
_Sulfate . <5.0 <5.0 5.2 <5.0 <5.0 <5.0 16.0 13.0 138 124 0.8 11.5 22.0 11.6 271 222
_ Tota) Atkalinity . 148 145 848 93.6 577 673 145 146 235 180 253 355 130 115 240 224
_Tolat Dissolved Solids 162 161 143 86 1640 | 1230 | 320 269 349 332_| 550 493 118_ [ 156 98 280
~ Total Kjeldnat Nitrogen 14| <020 | <02 | <0.20 |~ 28 20 0.4 0.24 03_| <020 | 05 0.40 04 024 06 33
10C N 4.7 1.1 93 | _<10_|_123 1198 | 45 1.9 7.9 37 77 _| 58 27 <10 8.0 6.8
 Yola) Hargnass R _60 78 a8 140 960 900 1250 {200 280 300 380 | 484 250 140 300 240
VOLATILE ORGANIC COMPOUNDS
Resulls roported in ug/L
—_CL-CD-1RA D-1 CL-MW-1B CL-Mw-28 | CL-MW-3A CL-MW-3B CL-MwW-68
. PARAMETER. or[GY)(1} 1 AUG'07 | OCT 97 § AUG9? | OCT 67 1 AUG D7 | OCT B2 | AUG0T | OCT 97 | AUGOT_ | OCT 97 | AUG ST | OCT VT | LAUG 9T | OCT 07 |
Chioroathane 5 <10 <10 <10 <10 <10 <10 4J 3J <10 <10 <10 <10 <10 <10
|_ Acetong (590) <10 <10_|_<10 <10 <10 <10 <10 <10 24 <10 <10 <10 <10 <10 _
_Mathiyena Chioride 5 28| <10 | 148 | <10 | <10 | <i0 | 1JB | <t0_| 548 | <10 | <io | <10 <10_| <10 |
__1,2:Dichlorosthene (totat) | <10 <10 <10 | _<10 <10 | 1J <10 | <10 <10 <10 <10 <10 <10
~_1,1-Dichloroathane <10 <10 <10 | _<10 <10 14 1J <10 <10 <10 <10 <10 <10 _|
| _8enzene <10 <10 <10 <10 <10 2Jd |_24 | <to_| <10 <10_|_<10 <10 <10
__Totuens <10 | _<t0 <10 |__<t0 <10 1J <10 <10 <10 <10 <10 _ <10 <10 _|
_ Chiorobenzene <10 _| <10 <to_|_<to | <10 |~ 1 1) <10 <10 <i0 <10 T <10 _|
_Tolal VOCs ** ND__]_ND ND ND ND 10 7 2 ND ND ND _.ND ND
NOTES:** Total Volatite Organic Ci ds (sum ofal c ds belleved to site contaminati
NO - not detected 8 - indicates that the analyte was also detected in the blank and is not consldered to ba landfill related.
SEMI-VOLATILE ORGANIC COMPOUNDS
{Background Wat) Results reported In ug/L
CL-CD-1RA D-1 CL-MW-18 CL-MW-28 CL-MW-3A CL-MW-38 CUMW-5A | cL.-MweB |
.auger | ocver b avger f.octer | auger. . ocrer | augier | ocrer | aucer | octer | auger | octer | Al .1 auger | ocrer | auGer | .ocyer.
_ Dialhylphthatate____ 150 .14 _|_<0_}] . <10 <10 <10 <10__ | _<10 <10 <10 <10 <10 <10 <10 <10 <10
Di-n-butyiphthatate 50 <10 <10 1J <10 <10 <10 <10 <10 <10 <10 <10 <10 _|_<10 <10 <10
_bis(2-Ethylhexyl)phthalate 50 <10 <10 <10 6J <10 <10 <10 1J8 <10 <10 <10 2) <10 <10 <10__
B - Indicates that the analyte was also di d in the blank and is not considered to be landfill related. J - indicates an eslimated value.

PESTICIDES/PCBs (No Contamination Detected)
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TABLE 1.4 - Continued
SUMMARY OF CONTAMINATED BEDROCK MONITORING WELL LOCATIONS

TIoU5Y ApTIS ATIqIS07,] [DUl [TYPUDT an0.) PAv]iio) Bj0

NOTE: 8 indicates hat the reported valua is less than the Contract Requlred Detection Limil (CRDL), but greater than the lnslrumenl de(ecllon limit.

. TOTAL INORGANICS
{Background Well) Resulls reported in ug/t.
CL-CD-1RA D-1 CL-MW-18 CL-MW-2B CL-MW-3A CL-MW-38 CL-MW-4A CL-MW-5A CL-MW-68
- PARAMETER | oriGvid1) 1.AUG'eT | OCT 07 1. AUGe7 | OCTe7 | AUG'D? | OCT'87 | AUG'ST | OCT'O7 | AUG9? | OCT97 | AUG™HI | OCTH7 | AUG'e? | OCT'9? | AUG'eT | OCT 07 | AUG'S? | OCT 97 |
Alyminum - 587 5240 <8.3 5218 682 1348 2030 5310 21700 3! 2010 1848 1610 1320 | 10100 | 228 8500 842
Antimony [3] 358 318 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 348 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.
_Arsenlc 25 k¥4 408 <24 | <24 <24 <24 708 838 127 <24 <24 <24 <24 <24 618 <24 8.08 848
273 1688 | 1548B 1590 1360 567 343 402 201 803 1260 1580 502 521 480
<0.10 | 0.10B | <0.10 | 0.23B | 0378 | 108 | 0.13B | 0.108 | 0.138 | 0.10B | 0.13B | 0638 | <0.10 | 0.408 | 0.108
299 | 19.7B | 24.7B_| 355 202 709 2888 | 66.2D | 6268 | 7658 124 3488 | 2108 145 145
0338 | <030 | <0.30 | 0308 |_<0.30 | <0.30 | <030 | <0.30 { <0.30 | <0.30 [ 0.408 | 42B | <0.30 | <0.30 | <0.30 _
23800 | 26700 | 24700 | 288000 | 245000 | 67800 _| 63700 | 73800_| 74400_| 110000 | 127000 | 45800 | 32100 | 70500 | 65600
<0.40 208 <0.40 4.0 868 249 228 328 <0.40 158 { 09838 | 8.28 <0.40 9.28 1.78
<1.1 <11 | <11 9.1B 1 141B | 121B | 188 208 148 368 356 1058 <1.1 11.2B | 668
108 408 258 6.9 118B 1 316 768 5.1 188 868 768 11818 | 378 | 1168 | 518
62 _[_1330 || 226 | 4300 | 10700 | 26800 | 3580 [-3040 | 372 [ 2 1900 | 11500 |i_460 || 10600 | 3000
158 <1.0 <1.0 4.4 5.8 7.7 <10 138 <1.0 3.1 248 114 <1.0 44 <1.0
870 5180 8470 5840 | 61700 | 49900 )_17000_| 11000 | 22800 | 21500 | 24300 | 26000 § 14800 8450 18000 | 12700
_Manganase_ . X 357 185 148 8240 | 7430 732 174 120 69.7 | 1170 | 2150 || 465 8. 3430 | 4170
| Niket - 1048 | <13 | <13 | <13 | <13 | 1208 | 1888 [ 2488 | 38B | 368 | 18B | 44B | 638 | 11.0B | <1.3 | 144B | 598
__Potassium - 19108 ].20308.1 16108 { 15608 | 52908 _| 3000B | 20008 | 7430 { 18708 ; 20508 | 12008 { 2010B | 20208 | 30308 | 897 B | 40808 | 27208
Sodum 20000 | _ 1 47608 [ 38900 I 40200 | 7380 | 6180 | 64100 ] 53900 { 10400 | 6540 | 11200 | 9780 | 13300 | 15700 | 31600 | 0530 | 38000 | 31400
" Thatium (41 <28 | <28 | <28 | <26 | <28 | 378 | <28 | <28 | <2 <28 | <28 | <28 | <28 | <28 | <28 | <26 | <28
_vgnagum . "86B | <12 | <12 | <12 | <12 | 26B | 75B | 206B | 388 | 308 | <12 | 168 | 188 | 102B | 128 | 838 | 128
Zinc - 309__ ,386 | 312 | 385 ) 351 11838 103_| 484 112_1 28, 621 _| 1558 | 501 | 238 105 | 212 | 894 | 248
_ Iron & Manganese 500 10852 | 1222 | 497.7 |[ 1525 || 372 | 92540 | 18130 |[ 27332 J[ 3764 _lI_316i 4417 § 3370 | 4140 | 11085 | 626.1 | 14030 | 7170
NOTE: 8 - indicates (hat the reported valus is less than the Contract Required Detection Limit (CRDL), but grealer than the Instrument detectlon limit. :
DISSOLVED INORGANICS
{Background Wel) Results reported In ug/L - :
i CL-CD-1RA D-1 CL-MW-1B CLMW2B | CLMW3A CL-MW-3B CL-MW-68
~—PARAMETER ____ | or{GV){t) ._&gg_m__-gguli_ AuGer | oCrer. :éU_G_'QL—LQQLSl_ L AUG BT | OCYer | AUG®T | OCT'87 I AUGHT | OCT. 07 |_ ..AHML mL'Ql
Alumlnum - 10.88 | 44.28 <8.3 2348 | 1468 | 209B | 179B | 1548 |_<8.3 158 | 1608 | 2738 [ <83 [ 13.2B
- Antimony f3]_._} <30 <3.0 <3.0 <3.0 <3.0 <30 | _.<3.0 <3.0 3.8B | <30 <3.0 <3.0_ <3.0 <30
Arsenic 26 | <24 ,| <24 <24 <24 <24 <24 368 <24 <24 <24 <24 <24 488 738
. Bardum 1000 | 1638 | 1738 | 252 231 | 1548 | 1558 | 1550 | 1450 | _ 242 276 | _ 257 211 398 478
__Beryllium (3] <0.10 | 0878 | 0.108 | _<0.10 | <0.10 | <0.10 | <0.10_| <0.10 | <0.10 | <0.10 | 0.10B | <0.10 _<0.10_| <0.10
Boron 1000 1998 | 2868 | 314 257 19.58 | 18.28 334 321 3248 1 2758 | 53.1B | 5598 125 140
" Cadmlum 10 <0.30 | 0838 ] <030 | <030 | <0.30 | <030 | <0.30 | <0.30 | <0.30 | <0.30 | <0.30 | <0.30 <0.30 | <0.30
Caldum - 40700 |*39500 | 21500 | 19100 | 24800 | 24500 | 281000 | 274000 | 57900 f 54600 | 73200 _| 71800 67700 | 56300 _
Chromium 50 <0.40 1.2B <0.40 | <0.40 | 0.80B | 0.738B | 0.90B | 148 <04 1 <040 | <0.40 <0.40 <040 | 087B
__Cobatt - <11 <t.1_f-<1.1 <1.1 <11 <11 8.7B_|.618B <1.1 <1.1 <1.1 <1.1 528 418
Copper 200 268 | 128 | 1688 | <0.70 | <0.70 | <0.70 | 2.28 | <0.70 | 248 (0838 | 248 | 0708 118 | <0.70
on 300 2388 | 3948|108 122 17.2B | 1418 582 |. 595 618 :| 11.48°] 9.18 | 190.18B 346 1420
|__Magnesium {35000) | _9650 8300 | 5570 | 46308 | 6620 | 5680 | 61700 | 55000 [-12800 | 10800 i 23000 | 20800 17300 | 12800
| Manganese __300 _168 148 28.9 254 14t 134 8070 8000 | _123 94.1 681.7 553 3300 | 39380 |
Nicke! - <1.3 <13 <1.3 <1.3 <1.3 <1.3 9.38 9.78 <13 1.78 <1.3 148 468 | 488B
Potassium - 9118 | 9518 20708 | 16008 | 16308 | 514B_| 26008 | 23408 | 27508 | 14208 | 1620B | 12708 20708 ) 2770B
" Sodum 20000 | 5500 | 5200 [[_41000 ][ 38100 || 7530 | 6590 | 62500 | 62800 | 10200 | 7980 | 11100 | 10200 38200 | 33300
™ Zinc 300 | 825 | 1488 | 1888 | 146B | 396 | 1528B_| 635 | 230 | 249 | 387 | 375 | 1558 851 _| 207 _
tron & Manganese 500 191.8 167.4 1328 1474 158.2 | 1481 8652 8595 128.1 1055 70.8 744 3648 5410 ]
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TABLE 1.5

OLD CORTLAND COUNTY LANDFILL FEASIBILITY STUDY
SUMMARY OF CONTAMINATED OVERBURDEN MONITORING WELL LOCATIONS
NOTES APPLICABLE TO ALL RESULTS SHOWN IN THIS TABLE: . ’
1. (1) "Standard or (GV]" refers to the 6 NYCRR Part 703 Groundwater Standards or {Guidance Values}.
2. - indicates that a standard or guidance value has not been assigned.
3. < indicates that the analyte was not detected above the instrument detection limit under the iab’s QA/QC procedures for this project, and there was no

4. Landfill related contaminant levels that are in excess of applicable standards or guidance values, and that are not due to background conditions, are shown in a
bigger and bolder font.

§. Fordowngradient (i.e., non-back ro

pling |

jons,

in

of

 standards or guldance values - but which are not considered to be

landfilt related — are shown in a Such designations have been made based on one or ‘more of the f g f; : (a) the are within the
range of background levels; (b) the exceedances are not reproduced between sampling events; (c) a companson of total and di d inorgal and/or
(d) a consideration of overall water quality sngnature :
L]
. LEACHATE INDICATORS "
Background Well Results reported in except where noted otherwise. (Well thry Waste) |
Standard ~_CLCD-1 D0O-2 CL-MW-1A . CL-MW-2A CL-MW-BA |- ClL-MW-7A CL-EB-1
|__PARAMETER 1 orfGVI() L AUGY7 | OCT97 |1 AUG'97 | OCT'97 | AUGS7 | OCT'97 | AUGS? | OCTH7 | AUGSY | OCTB7 | AUG 7 | OCT97 | AUG 97 | OCT 97 |
BODS - <2 <2 <2 <2 5 <2 6 3 3 6 <2 2 680 23
Bromide {2} 0.7 0.9 0.7 0.6 1.2 0.8 0.8 <0.5 0.9 1.0 0.6 <0.5 5.2 2.7
Chioride 250 <2.0 <2.0 233 26.3 152 46.0 156 149 79.1 71.8 300 276 1220 1260
[e0]s] - 52 49 16 19 305 64 127 136 94 82 43 112 1670 1080
Color (units) - 10° 30 50 10 5 20 30 60 60 80 20 5 750 300
Ammonia 2 0.09 0.63 <0.02 0.50 6.0 2.6 23.0 9.1 1.6 0.02 0.93 0.89 544 271
Natrate 10 0.1 0.39 0.2 0.12 <0.1 <0.10 <0.1 0.14 <0.1 <0.10 <0.1 0.20 <0.1 <0.10
Total Phenols (ugn.) 1 <1.0 <1.0 <1.0 <1.0 3.0 1.5 7.1 6.6 3.0 1.8 5.1 2.7 174 73.5
Sutfate - 250 14.6 17 16.0 16.9 20.6 14.6 <5.0 <5.0 13.8 30.6 274 20.2 <5.0 <5.0
Totat Atkatinity - 132 130 197 222 160 - 145 702 784 357 325 569 660 214 3110
Total Dissoived Sotids 500 . 156 145 292 494 494 214 1180 986 595 472 1220 | 1240 | 2370 | 3660
Total Nitrogen - <0.2 0.80 0.6 0.63 18.0 3.8 31.5 21.2 1.5 <0.20 1.1 14 730 467
TOC - 2.1 1.1 4.3 1.2 4.2 1.6 425 241 14.0 106 10.1 12.6 413 241
Total Hardness - 600 500 | 290 260 4000 240 1300 720 650 550 1010 1150 2300 1200
v .
VOLATILE ORGANIC COMPOUNDS
Background Well Results reported in ug/l. ‘ (Well thru Waste)
Standard CL-CD-1 DO-2 CL-MW-1A CL-MW-2A CL-MW-6A CL-MW-7TA CL-EB-1
PARAMETER orfevi(y | auger | octer | auger | octor | augwer | ocrer | augwr | ocTe7 | aug9r | octar | auger | ocror | auger | octwr
Vinyl Chioride 2 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 2J 5J <10 <10
Chioroethane 5 <10 <10 <10 <10 <10 <10 5J 44 <10 1J <10 1J <10 <10
Acetone . I50] <10 <10 <10 <10 10 <10 <10 <10 <10 <10 <10 <10 41 3J
Methiyene Chioride 5 2J8 <10 3JB <10 <10 <10 1JB <10 <10 <10 1J8 <10 2JB <10
1.2-Dichisroethene (total) 5 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 1J 2J <10 <10
1,1-Dichioroethane 5 <10 <10 <10 <10 . <10 <10 <10 <10 1J 1J 3J 4J <10 <10
2-Butanone [so) <10 <10 <10 |- <10 <10 <10 <10 <10 <10 <10 <10 <10 57 <10
Benzene 0.7 <10 <10 <10 <10 <10 <10 5J 6J <10 <10 <10 <10 13 14
M -2-Pentanone - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 64J <10
Tohene 5 <10 <10 <10 <10_|'" <10 <10 1J <10 <10 <10 <10 <10 73 18
Chicrobenzene -5 <10 <10 ‘<10 <10 <10 <10 5J 5J <10 <10 <10 <10 61 35
| Ethyibergene S <10 <10 <10 <10 <10 <10 2J 1J <10 <10 <10_ | . <10 140 160
|_Xylenes (tota) 5 <10 <10 ] <10 <10 <10 <10 5J <10 <10 <10 <10 <10 350 | 450
| _Styrene 5 <10 <10 <10 | <10 <10 <10 <10 <10 <10 <10 <10 <10 6J 2J
Total VOCs = 5 ND ND ND ND 10 ND 23 16 1 2 6 12 747 682
. NOTES: ™ Total Volatile Organic Compounds (sum of all ds believed to represent site contamination). J - indicates an estimated value.
ND - not detected B - indicates that the analyte was also detected in the blank and is not considered to be landfill related. .
. SEMI-VOLATILE ORGANIC COMPOUNDS -
> | (Background Well) Results reported in ug/L. {Well thru Wasts
Standard CL-CD-1 002 - CL-MW-1A CL-MW-2A CL-MW-6A - CL-MW-7A CL-EB-1
or 0l aucer | ocTor 1 aucer | octor | aucer | octor | aygor | ocTer | auc'sr | ocTer | augwr | ocTror | auG'er | ocTor
1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 18 <10.
4.7 <10 <10 <10 <10 <10 <10 1J 2J <10 <10 <10 <10 4J 44
- <10 . <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 43
[10] <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 17 14
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 44 24
u)l <10 <10 <10 <10 <10 <10 <10 1J <10 <10 <10 <10 20 6J
1J <10 <10 <10 <10 <10 <10 <10 2J <10 <10 <10 <10 2J

NOTES

ythexyi)p
J- mdlmtas an esnmted value.

PESTICIDES/PCBs (No contamination detected)

(2) Standard applies to the sum of 1,2-Dichiorobenzene and 1.4—Dichlonopenzene isomers.
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TABLE 1.5 -cContinued ’ -
SUMMARY OF CONTAMINATED OVERBURDEN MONITORING WELL LOCATIONS
TOTAL INORGANICS . . ) .
(Background Weil) Results reported in - * (Well thru Waste)
Standarg CL-CD-1 _(A) BO-2 (A) CL-MW-1A CL-MW-2A CL-MW-6A CL-MW-7A CL-EB-1
| ___PARAMETER ! orfoVii) § AUGS? | OCT97 | AUG97 | OCT97 | AUG'S7 | OCT97 | AUGS7 | OCTS7 | AUGH7 | OCTO7 | AUGST | OCTI7 3 AUGS7 | OCT 97 |
Aluminum - 71600 | 54400 | 724000 | 7490 [ 724000 | 16900 | 79300 | 59100 | 59100 | 38600 | 40000 | 88400 | 82300 | 23200
Antimony 31 448 <3.0 <3.0 308 <3.0 <3.0 <3.0 6B j| 3.0 <3.0 <3.0 55B <3.0
Arsenic 25 354 345 34B 528 353 134 63.1 53.7 47.8 404 17.6 45.9 45.3 205
Barlum 1000 799 650 316 269 | 8110 258 1750 | 1490 1 1790 | 1630 | 1360 | 1990 | 2120 | 1200
| Beryilum 3] 2.8B | 23B | 0308 [ 037B | 287 | 0838 37B | 258 | 238 | 178 | 158 {( 378 || 258 | 0308
Boron 1000 4068 | 4568 | 440B | 2848 | 87.38B | 6658 | 1210 |° 961 282 320 332 410 5410 4030
Cadmium 10 <030 | 067B 1 <0.30 | 040B | <0.30 <0.30 <0.30 168 <0.30 118 0478B | 208 21.5 144
Caidum _ - 103000 | 113000 | 72600 | 68300 | 430000 | 48600 | 186000 ; 172000 | 99400 | 82200 | 234000 | 271000 | 174000 | 104000
Chromium . 50 120 107 112 134 1070 265 | 112 98.7 85.9 70.5 55.8 146 158 60.3
Cobak - - 534 518 428 658 590 16.88 719 62.8 56.0 463B.] 311 79.1 75.1 3898
| _Copper " 200 134 103 | 1478 | 1628 [ 996 25.4 104 77.9 973 | 8.9 63.7 129 601 189
ron_° 300 128000 | 115000 | 10700 550000{ 35700 | 154000 | 131000 { 111000 [ 85500 | 65900 | 174000197000 66700
Lead 25 49.5 43.8 ~ 39 4.7 454 123 .| 56.1 43.6 16.8 113 25.1 58.5 248 156
|Magnestum 135000] | 39000 | 35400 | 14500 ! 13600 |309000| 15600 | 81600 { 53600 | 37600 | 28800 { 67000 | 88300 §182000 | 135000
| Manganese 300 “6550 | 7800 ‘) 24600 | 783 | 35700 | 31600 | 14500 | 12700 | 5870 | 9550 | 3670 | 1470
Mercury C 2 <0.10 <0.10 <0.10 <0.10 14 <0.10 <0.10 <0.10 <0.10 |. <0.10 <0.10 <0.10 20 0.54
Nickel - 17 113 1048 | 1438 1330 | 3648 151 132 112 96.3 78.3 192 3%4 284
Potassium - 11200 7610 | 29208 | 2580 B | 77500 6970 23400 | 17000 | 14400 | 10100 | 10400 | 13500 ] 415000 | 346000
Selenium 10 65 | 338 <2.8 <2.8 <28 <2.8 <2.8 <28 <2.8 <28 418 478 5.0 <28
Siver - 50 <0.90 <0.90 <0.90 <0.90 <9.0 <0.80 248 148 | 138 <0.90 <0.90 <0.90 84B.] 198
Sodum 20000 6420 5620 | 10700 | 11900 | 37300 | 26000 |119000 | 102000 53300 | 46800 | 118000 | 113000 994000 | 821000
Thailum 4] <2.6 <26 <2.6 <2.6 <26 <26 | 408 | <26 <2.6 <2.6 <26 <2.6 <26 428
Vanadium - 92.8 75.8 1068 | 1098 856 24.38 102 866 (- 726 53.0 4878 127 108 3558 |
2Zinc 300 . 347 286 68.4 577 | 3360 87.4 400 278 271 177 200 408 1580 544
e 100 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 |- <10.0 <10.0 <10.0 13.7
lron & anese 500 134550 | 122800 | 11086 |[ 14097 1574600/ 36483 |189700 | 162600 | 125500 | 98200 | 74770 |183550]200670 | 68170
NOTES: (A) Concentrations in well CL-CD-1 appear to be anomalous and are not idered to be rep. tative of backg d conditions; DO-2 used as
background for total inorganics. - . :
B - indicates that the reported vaiue is less than the Contract Required Detection Limit (CRDL), but g than the ir detection limit (IDL). * *
DISSOLVED INORGANICS
(Background Wel) Results reported in ug/L. {Well thru Waste)
CL-CD-1 DO-2 CL-MW-1A CL-MW-2A CL-MW-6A CL-MW-7A CL-EB-1
PARAMETER orievi(n L augsr { ocrer L auce? | ocTer | augwr | ocTer | aucer | ocrer | auger | ocTo7 | AUGH7 | ocTe7 | AUG 97 | OCT S7 |
Aluminum - -~ p46.2B | 3668 <8.3 19.18 | 16.3B_| 40.7B <83 4828 | 1428 | 38.28 <8.3 7558 | 1758 | 61.1B
Arsenic 25 <24 .| <24 <24 <24 <24 <24 123 139 198 |- 189 <24 <24 138 8.18
Bartum - 1000 J 64.9B | 68.1B | 195B | 194B 1378 | 6808 787 786 847 880 822 887 1170 602
| Berytium _I31 0.60B | <0.10 | <0.10 <0.10 <0.10 <0.10 [ 0.17B | 0.108 | 0.10B | <0.10- [ 0.108 | <0.10 | 0208 | 0.138
Soron - 1000 2088 | 1608 | 2258 | 2238 | 6318 | 56.1B | 1210 992 284 333 31 396 5430 3880
Cadmium 10 0.57B | <0.30 <0.30 <0.30 <0.30-| <0.30 | 0.53B | <0.30 <0.30 <0.30 | 0.30B | <0.30 ]| 0.308B | <0.30
Calcium - 40500 | 38100 | 74600 | 72200 | 67600 | 40300 | 183000 | 183000 | 104000 | 88700 | 220000 | 255000 ] 138000 | 90300
Chromium 50 08B <0.40 <0.4 <0.40 <04 <0.40 358 578 198B 278. | 0.808B 118 14.1 928B
Cobalt - <1.1 <11 <1.1 <1.1 <1.1 <1.1 10.7B | 958 638 6.0B 1.78B 3.18 27.78B | 2498
| Copper 200 9.08 <0.70 198 <0.70 | 0.80B { <0.70 | 16.2B | <0.70 148 | 0778 | 868 <0.70 338 158
fron 300 5688 | 447B ]| 1748 | 1588 | 3488 | 47.1B | 5400 | 11500 | 7810 | 8070 | 908 753 ] 21900 { 1110
Lead 25 <1.0 <1.0 <1.0 <1.0 52 <10 <1.0 1.1B <1.0 <10 <1.0 <1.0 3.1 <1.0
| Magnesium 135000] | 10000 | 8940 | 12800 |'11800. | 15400 | 8690 | 41000 | 38500 | 21000 | 17300 | 56200 |-53800 | 168000125000
| _Manganese 300 59B 383 738 15.1 220 174 | 30400 | 30900 | 14100 | 12900 | 4530 | 7120 797 611
Nicke! - <1.3 <13 <13 <13 <1.3 <1.3 1798 | 1628 | 968B 1088 | 1298 | 1968 319 242
Potassium - 13708 | 17408 | 10208 | 1060 B | 10600 | 49208 | 17500 | 14200 7640 7400 5280 | 3980 B | 382000 | 328000
Sodum 20000 5440 | 5600 | 10200 | 12500 | 59300 | 27100 {121000]115000 | 55400 | 55000 | 120000 {129000 911000 |780000
Thatfum ) [4) <2.6 <26 <26 <2.6 <2.6 <26 | 3.0B <2.6 <26 <2.6 <2.6 <26 268 268
- Vanadum . ° ) - <1.2 <1.2 <12 <1.2 <1.2 <1.2 <1.2 <12 <1.2 <1.2 <12 .| <12 748 188
Zinc 300 1508 | 1288 47 26 120 16.18 | *117 20.7 47.0 219 45.5 1868 180 23.1
tron & angse - 500 62.7 83.0 247 30.9 2252 | 221.1 | 35800 | 42400 | 21910 | 20970 | 4539 | 7873 | 22697 | 1721
NOTE: B -indicates that the reported value is less than the C. Regquired Detection Limit (CRDL), but greater than the instrur'nent detection limit (1DL). f
- - i 4 Al
. v . -
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TABLE 1.6

OLD CORTLAND COUNTY LANDFILL FEASIBILITY STUDY
SUMMARY OF CONTAMINATED SURFACE WATER SAMPLING LOCATIONS AND LEACHATE ANALYTICAL RESULTS

NOTES APPLICABLE TO ALL RESULTS SHOWN IN THIS TABLE:
(1) “Standard or [GV]" refers to the 6 NYCRR Part 703 Surface Water Standards or [Guidance Values).
2. Class C(T) surface water standards have been applied to samples collected within Maybury Brook, as well as those collected within the
unnamed tributary. Although these standards do not apply to leachate samples, exceedances for the leachate samples have been
highlighted (see Note #5) for comparative purposes.
3. - indicates that a standard or guidance value has not been assigned. ND = Not Detected. NR = No Reading. J - indicates an estimated value.
4. < indicates that the analyte was not detected above the instrument detection limit under the lab's QA/QC procedures for this project, and
there was no other evidence of the analyte being present.
5. Landfill related contaminant levels in surface water that are in excess of applicable standards or guidance values, and that
are not due to background conditions, are shown ina bigger and bolder font.

LEACHATE INDICATORS

Results reported in mg/L except where noted otherwise.

R Background Samgle§| Background Samglesl LEACHATE SAMPLH
Standard | CL-SW-1 | CL-SW-2 CL-SW-3 CL-SW4 CL-SW-5 CL-LS-1
PARAMETER orfcVI(1) | OCT'97 ocT'9e? | Auc'er ! ocTer AUG 97 OCT 9?7 AUG'9e? ! octwz Al ocT 97

BODS - <2 <2 11 ! 2 <2 <2 <2 <2 21 ! 26
Bromide - <0.5 <0.5 14 | 09 <0.5 <0.5 0.6 0.7 2.1 1.3
Chioride - 119 110 239 ¢+ 193 3.1 26 <2.0 29 432 785
Ccob - 40 34 106 ! 76 <15 <15 <15 <15 290 533
Cator {units) - 30 30 60 | 60 <5 5 <5 10 300 300
Ammonia * 34.4 0.15 <0.02 5.8 5.2 0.06 0.10 <0.02 <0.02 82.1 0.05
Nitrate - 0.16 0.48 0.3 2.2 <0.1 <0.10 0.5 <0.10 0.2 0.17
Total Phenots (ugit) - 2.3 1.1 8.3 5.1 1.8 1.5 1.3 1.8 32.9 30.8
Sulfate - 14.3 13.9 <5.0 11.5 7.3 11.5 7.5 12.9 <5.0 <5.0
Total Alkafinity - 177 150 332 346 94.8 734 83.1 75.2 1100 1840
Total Dissoived Solids - 427 364 851 | 714 137 89 116 88 1740 2370
Totat Kjeldahi Nitrogen - 1.1 0.68 110 | 74 0.2 0.27 <0.2 0.24 136 0.21

i _ToC - 15.2 10.7 | 332 24.9 2.1 24 2.1 2.3 81.3 123
Total Hardness - 172 152 | 310 300 140 88 120 90 800 800

* Standard for ammonia interpolated using average of background temperature and pH values.

VOLATILE ORGANIC COMPOUNDS

Results reported in ug/L
Background Samgle_s_l Background Samp! esl LEACHATE SAMPLH
Standard | CL-SW-1 | CL-SW-2 CL-SW-3 . CL-SW-4 CL-SW-5 CL-LS-1
PARAMETER oriGVI(1) | QCT 97 oCT'e7 | _AuG'e?r | ocrer AUG '97 ocror | augwr O¢T 97 AUG ‘97 ocT9?
Chicroethane - <10 <10 <10 <10 <10 <10 <10 <10 1J <10
Acetone - <10 <10 <10 <10 <10 <10 <10 <10 5J 4J
Methiyene Chloride - <10 | <10 1J8 <10 1JB <10 <10 <10 1J8 <10
Benzene [6] <10 | <10 <10 <10 <10 <10 <10 <10 4J 5J
Chiorobenzene 5 <10 i <10 <10 <10 <10 <10 <10 <10 4J 6J
Ethyibenzene . <10 <10 <10 <10 <10 <10 <10 <10 16 S4
Xylenes (total) - | <10 <10 <10 <10 <10 <10 <10 <10 16 78
Total VOCs = - | ND ND ND ND ND ND ND ND 46 147

** Total Volatile Organic Compounds (sum of all compounds believed to represent site contamination)
B - indicates that the analyte was also detected in the blank and is not considered to be landfill refated.

SEMI-VOLATILE ORGANIC COMPOUNDS

Results reported in ug/L
Background Sa_mﬂ&sLBackground Sa_m_%l LEACHATE SAMPLH
Standard | CL-SW-1 | CL-SW-2 CL-SW-3 CL-SW-<4 CL-SW-5 CL-LS-1
PARAMETER or{GVI(1) | OCT'S7 OCT 97 AUG 97 0CcT 97 AUG ‘97 ocT'9? AUG 97 OCT 97 AUG 97 ocT 97
1.4-Dichlorobenzene (2) 5 <10 <10 <10 <10 <10 <10 <10 <10 2J 3J
2.4-Dimethylpheno! (3) 5 <i0 | <10 <10 ! <10 <10 <10 <10 <10 2J <10
|__Naphthalene - <10 ! <10 | <10 <10 <10 | <10 <10 _* <10 3J 11
2 na lene - <10 ! <10 i <10 <10 <10 <10 <10 <10 <10 2J
Diethyiphthatate ! - <10 i <10 <10 | <10 <10 <10 <10 <10 1J 1J
N-Nitresodiphenytamine ] - <10 <10 | <10 | <10 <10 <10 <10 <10 <10 1J

(2) Value appilies to the sum of all Dichlorobenzene isomers.
(3) Value appties to the sum of all unchlorinated phenolic compounds.

PESTICIDES/PCBs (No contamination detected)
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TABLE 1.6 - Continued

SUMMARY OF CONTAMINATED SURFACE WATER SAMPLING LOCATIONS AND LEACHATE ANALYTICAL RESULTS

' TOTAL INORGANICS
Results reported in ug/L
Background Samgle§| Background Samglesl L.EACHATE SAMPLH
Standard | CL-SW-1 | CL-SW-2 CL-SW-3 CL-SW<4 CL-SW-5 CL-LS-1
PARAMETER - ooy’ ] ocrer | ocrer | aucer | octor | aucwer | ocrer | aucer | ocrer | aucwe? ocTer |.
Alyminum 100 499B 9298 158 B 5768B 66.6 B 4168 43.1B 188 B 569 673
Arsenic - <24 <2.4 <2.4 <24 <2.4 <2.4 ~ <24 <24 538B 30B
Bartum - 174 B 126 766 567 74.3B 59.7B 68.0B 56.28 1330 799
Beryllium 1100 <0.10 0.10B 0.108 <0.10 0.53B 0.978 <0.10 <0.10 0.10B 0.10B
Boron 10000 515 406 1010 915 25.6 B 16.18B |. 20.08B 2608 2240 3390
Cadmium (a) 1.04 <0.30 | <0.30 <0.30 <0.30 0478 1.08 <0.30 <0.30 <0.30 <0.30
Caleium - 32300 33600 59100 67300 34400 26100 32000 26200 162000 | 145000
Chromium (b) 188 <0.40 <0.40 368 <0.40 0.80B 0638 <0.40 <0.40 428B 798B
Cobalt 5 <1.1 <1.1 198 <1.1 <1.1 <1.1 <1.1 <1.1 8.7B 1118
|_Copper (c) 10.7 <0.70 <0.70 188 <0.70 <0.70 <0.70 <0.70 <0.70 <0.70 23B
Iron 300 - 267 165 1300 263 79.2B 3098 4498 249 + 66800 52000
Lead (d) . 278 <1.0 <1.0. | 29B <1.0 <1.0 <10 <1.0 <1.0 1.88B 8.4
Magnesium - 20200 17000 36300 33100 44108 3770 B 4000 B 3650 8B 67000 | 101000
Manganese - 95.6 35.0 756 225 229 198 116 B 1198 2920 1670
Nickel (€) 117 938 7.2B 21.3B 16.9B <1.3 <1.3 <1.3 <13 [ 329B | 527
- |__Potassium - 13700 10600 31400 28400 1150 B 1020 B 981 B 1140 B | 103000 | 193000
Sodium - 88500 73300 | 140000 | 134000 § 31808 3140 8B 2850 B 3300B { 273000 | 500000
Thallium 8- <26 <2.6 <2.6 <2.6 <2.6 <2.6 - <26 <2.6 <2.6 3.18B
Vanadium 14 <1.2 <12 <1.2 <1.2 <1.2 <1.2 <12 <1.2 12B 2.18B
Zine {f) 74.8" 10.38 143 8B 131 12.3B 1558 15.78 25.2 1598B 27.3 38.5

" B -indicates that the

(a) Standard derived from:
(b) Standard derived from:
(c) Standard derived from:
(d), Standard derived from:
(e) Standard derived from:
(f) Standard denved from

exp(0.7852 [In(ppm hardness)] - 3.490); hardness is average of SW-4 and SW-5.
exp(0.819 [In(ppm hardness)] + 1.561); hardness is average of SW-4 and SW-5.
exp(0.8545 [In(ppm hardness)] - 1.465); hardness is average of SW-4 and SW-5.
exp(1.266 [In(ppm hardness)] - 4.661); hardness is average of SW~4 and SW-5.
exp(0.76 [In(ppm hardness)] + 1.06); hardness is average of SW-4 and SW-5.
exp(0.85 {In(ppm hardness)] + 0.5); hardness is average of SW-4 and SW-5.

This concentmhon of zinc is not considered to be landfill related since it is approx. 3 to 5 orders of
magnitude higher than what was detected in the leachate samples.

DISSOLVED INORGANICS
Results reported in ug/L

value is less than the Contract Required Detection Limit (CRDL), but greater than the instrument detection limit.

' Background Samglesl Background Samglesl LEACHATE SAMPLE
. ) Standard | CL-SW-1 | CL-SW-2 CL-SW-3 CL-SW-4 CL-SW-5 CL-LS-1 ]
. PARAMETER erigvi(1y | ocror OCT 9?7 AUG 97 OCT97 AUG 97 OCT'97 AUG ‘9?7 0CcT 97 AUG ‘97 OCT 97
Aluminum 100 33.1B 3718 3568 3448 21.8B 2998 ] 29.0B 37.38 376 8B 4608
Barium - 179 8B 1128 749 552 67.6 B 5768 62.2B 55.08 | 792 463
Beryllium s 1100 0.10B | '0.108 0.10B 0.10B <0.10 <0.10 .1 0.10B <0.10 0.108 0.108
Boron 10000 535 365 1160 898 18.18 209 B 18.18 27.3B 2400 3200
Cadmium (a) 1.04 <0.30 <0.30 - | <0.30 <0.30 0.30 B <0.30 <0.30 <0.30 <0.30 <0.30
Calcium - 33500 29300 65200 66700 32100 25200 29400 26300 173000 | 133000
Chromium (b) 188 <0.40 <0.40 108 <0.40 | <0.40 <0.40 ' <0.40 <0.40 3.28 498
Cobalt 5 <1.1 <1.1 148 - <1.1 <1.1 <1.1 <1.1 <1.1 8.6B 1058
| Copper (c) 10.7 <0.70 | <0.70 <0.70 358 <0.70 <0.70 <0.70 <0.70 <0.70 <0.70
lron 300 9248 22.7B 104 B 2228 328B 498 .96B 558B 249 335
Magnesium - 20800 15100 41100 32700 40308 | 36208 | 3690B | 3600B 73200 95900
Manganese - 92.0 27.6 158 191 76B 1.7B 9.0B - 228B 2980 1460
Nickel (d) - 117 958 6.38 2158 16.6 B <1.3 <1.3 <1.3 <1.3 3588 49.6
Potassium - 14300 9350 34600 28100 10308 969 B 903 B 1080B { 111000 | 183000
Sodium - 92700 65300. | 157000 | 133000 | 29208 | 3050B § 2710B | 33108 -] 297000 | 475000
Zinc (e) 74.8 1438 156 B 19.9B 21.3 43.7 13.6B | 1498 1248 76.9 1498

(a) Standard derived from:
(b) Standard derived from:
{c) Standard derived from:
(d) Standard derived from:
(e) Standard derived from:

exp(0.7852 [In(ppm hardness)] - 3.490); hardness is average of SW-4 and SW-5.

exp(0.819 [In(ppm hardness)] + 1.561); hardness is average of SW-4 and SW-5.
exp(0.8545 In(ppm hardness)] - 1.465); hardness is average of SW-4 and SW-5.
exp(0.76 [In(ppm hardness)] + 1.06); hardness is average of SW-4 and SW-5.
exp(0.85 [In(ppm hardness)] + 0.5); hardness is average of SW~4 and SW-5.
8 - indicates that the reported value is less than the Contract Required Detection Limit (CRDL), but greater than the instrument detection limit.

3

331.22/7.98

1-34

Barton & Loguidice, P.C.



86°L/CTIEE

&1

D'd ‘2o1pn8oT P uorvg

TABLE 1.7

OLD CORTLAND COUNTY LANDFILL FEASIBILITY STUDY
SUMMARY OF CONTAMINATED SEDIMENT SAMPLING LOCATIONS

NOTES APPLICABLE TO ALL RESULTS SHOWN IN THIS TABLE:
1. - indicates that a sediment guidance criterion has not been assigned.
2. < Indicates that the analyte was not detected above the instrument detection limit under the lab's QA/QC procedures for
this project, and there was no other evidence of the analyte being present.
3. Landfilt related contaminant levels that are in excess of applicable standards or guidance criteria, and that are not due to background

conditions, are shown in a bigger and bolder font.
4. Samples were collected in August, 1997.
LEACHATE INDICATORS
Resuits reported in mg/kg except where noted otherwise.
NYS Sediment Guidance Background Samples -
|_..PARAMETER __ Critera In ug/kg CL-SED-1 CL-SED-2 cL-sep3 |_cLsepd | ciseps | ciseps  JrELDBLANK (1)
BODS o - 11200 611 1280 <210 <227 1220 <2
Bromide - 69.1 76.3 104 52.4 454 54.2 <0.5
Chloride - <375 <109 <230 <105 <114 125 <2.0
coD - 202000 13900 34100 3570 6240 15000 <15
Ammonia - 246 <1.1 <23 <1.0 <1.1 <1.2 <0.02
Nitrate - <18.7 134 <11.5 <5.2 <5.7 <6.0 <0.1
Total Phenols - 22 0.22 0.30 <0.10 <0.11 <0.12 <1.0
Total Alkalinity - 3990 186 1200 184 148 193 <1.0
Total Kjeldah) Nitrogen - 3250 309 2900 129 224 502 <0.2
TOC - 39700 5020 66900 1470 2050 5550 <0.5
Total Solids (%) - 26.7 91.6 43.4 95.3 88.1 82.9 NA
Total Hardness 300000 109000 115000 42000 90800 72400 <5

(1) Field blank resuits reported In mg/L.

NA - Not Applicable

VOLATILE ORGANIC COMPOUNDS

Results reported in ug/kg except where noted otherwise.

. | NYS Sediment Guldance Background Samples
PA RAMETER ______Critera in ug/kg CL-SED-1__ CL-SED-2 CL-SED-3__J___CL-SED-4 CL-SED-S ___CL_:S_ED_G__:IEIELD_BL&KU)l
Acatone - 290 <11 <23 <11 <11 <12 <10
Methlyene Chioride - 6JB 3.8 6JB 2JB 4.8 3JB_ 1JB
2-Butanone - 110 <11 <23 <11 <11 <12 <10
Toluene _ - 6J <11 <23 <11 <11 <12 <10
Tolal VOCs ** - 406 ND ND ND ND ND ND

** Total Volatile Organic Compounds (sum of all compounds belleved to reprasent slte contamination).
ND - not detected. J - indicates an estimated value.
B - indicates that the analyte was also detected in the blank and is not considered to be landfill related.

(1) Field blank results reported in mg/L.
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TABLE 1.7 -- Continued

SUMMARY OF CONTAMINATED SEDIMENT SAMPLING LOCATIONS
SEMI-VOLATILE ORGANIC COMPOUNDS

Results reported in ug/kg except where noted otherwise.

NYS Sediment Guidance

Background Samples

| PARAMETER Critera In ug/ka CL-SED-1 | _ CL-SED-2 CL-SED-3 | ___CL-SED4 _CL-SED-5 CL-SED-8__|FIELD BLANK (1)
4-Methylphenol 19.9 (2) 570J <360 <770 <350 <380 <400 <10
Isophorone - <1200 394 <770 <350 <380 <400 <10
bis(2-Ethylhexyl)phihatate 7,920 (2) 2204 <360 <770 <350 <350 <400 6J

(1) Field blank results reported in mg/L.
(2) NYSDEC Guidance Criteria based on the percentage of total organic carbon detected at SED-1 (3.97%). Does not apply to field blank.

J - indicates an estimated value.

PESTICIDES/PCBs (No contamination detected)

TOTAL INORGANICS
Results reported In ug/kg except where noted otherwise.

NYS Sediment Guidance Background Samples
PARAMETER Critera Inmofka dry.wt,**_|__ CL-SED-1 CL-SED-2 CL-SED3 CL-SED-4 cL-sED-5__|_ cL-sep-e |rELDBLANK (1)
Aluminum - 22000 16600 22900 11700 13300 13200 2728B |
Arsenic 6 28.3 14.4 14.3 5.1 7.3 5.8 <2.4
Barium - 815 159 219 84.3 97.7 103 0.40B
Beryllium . - ___090B 0.64B 0.808 044 8B 0.48B 0.51B 0.23B
| Boron _ - 1918 6.8B 648 108 188 208 8.0B
Calclum - 23000 2010 6610 1330 9640 1300 8488
Chromlum 26 30.3 20.6 31.3 16.6 18.0 18.6 <0.40
Coball - 27.1B 12.3 20.08 10.28 10.7B 13.5 <1.1
Copper 16 27.5 15.3 27.5 18.0 18.1 17.5 <0.70
iron 2% 55900 37100 62700 29100 33000 34000 1468B
Lead 31 20.3 15.4 14.7 12.6 92 11.6 <1.0
Magnesium - 6910 5020 9350 4780 6270 5130 <8.1
Manganese 460 26100 1230 1220 501 523 433 0478B
Nickel 18 39.6 25.9 53.0 25.7 27.0 29.3 <1.3
Potassium - 33308 2080 1480 B 449 B 995 B 889 B 1368
Selenium - <2.1 1.7 29 2.0 1.8 1.3 <2.8
Sodium - 3478 138 B 246 B 46.3B 62.0B 1138 51.0B
Thalllum - 5.6B <0.57 <1.2 <0.55 <0.59 <0.63 388
Vanadium - 3338 24.8 29.1 14.6 174 17.8 <1.2
Zinc 120 229 90.9 145 73.3 86.7 76.7 1748B

(1) Field blank results reported in mg/L.

** Sediment Guidance Criteria represents the Lowest Effect Level at which a sediment is considered to be moderately impacted.
B - indicates that the reported value Is less than the Contract Required Detection Limit (CRDL)
but greater than the Instrument detection limit. :
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2. REMEDIAL ACTION OBJECTIVES

The following section presents the site-specific areas of concern, the remedial action
objectives for each area of concern, and discusses the general response actions to identified

objectives.

Remedial action objectives have been established for each medium on the basis of the
nature and extent of site contamination, the potential for human and environmental exposure, and
to delineate medium-specific SCGs which must be attained. General response actions have been
subsequently formulated for each objective, identifying a variety of nonspecific alternatives that

could potentially attain predetermined SCGs.

2.1 Waste Disposal Areas

2.1.1 Areas of Concern

The Remedial Investigation identified the limits of waste associated with the Old
Cortland County Landfill, the Abandoned City of Cortland Landfill, the Buckbee-Mears
Sludge Disposal Areas, the Exposed Scrap Metal Area and the Isolated Buried Waste Area.
While the Old County and Abandoned City of Cortland Landfills are contiguous, the
Isolated Buried-Waste Area and the Buckbee-Mears Sludge Disposal Areas are separate
from the main area of waste disposal. The Exposed Scrap Metal Area includes drums
exposed at the surface and coincides with the southernmost area of the Abandoned City

Landfill.

'337.2277.98 ' 2-1 Barton & Loguidice, P.C.
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Since the search for the reported buried drums associated with the Old County
Landfill was unsuccessful, the location(s) of individual “hot spots” within this waste area
are unknown. For the purpose of this feasibility study, the two separate Buckbee-Mears
sludge disposal areas, the isolated buried waste area, and the drum area will be considered
“hot spots” requiring specific remediation. In addition, the limits of the hazardous waste
site will be defined by the existing combined limits of the waste areas described above.

This boundary is illustrated on Plate 1.
2.1.2 Exposure Routes and Receptors

The identified potential receptors for the waste are trespassers, residents; recreators

and/or wildlife that come in direct contact with the waste.
2.1.3 Standards, Criteria and Guidelines for Waste Disposal Areas

Wastes that demonstrate hazardous waste characteristics in accordance with EPA
Method 1311 TCLP testing protocols fall under RCRA guidelines for waste disposal and
treatment. Liquid samples obtained from some of the drums in the Exposed Scrap Metal
Area and the Isolated Buried Waste Area did not exhibit hazardous waste constituents in
excess of toxicity characteristic limits in accordance with Code of Federal Regulations 40
CFR 261. In addition, the contaminated soiliassociated with the Exposed Scrap Metal and
the Isolated Buried Waste areas did not exhibit any volatile or semi-volatile organic

compounds listed in 40 CFR 261.
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0ld Cortland County Landfill Final Feasibility Study Report

NYSDEC Part 360-2.17(n) requires that a sludge be stabilized to a solids content of
20% or greater prior to disposal at a municipal solid waste landfill. The average solids
content of the two sludge samples collected from this disposal area was approximately

45%, indicating that this material meets the criteria of this regulation.

Analysis of the sludge revealed the presence of four metals which are regulated
uﬁder 40 CFR 261. These include arsenic, barium, chromium and lead. The nature of the
sludge is such that these metals are most likely present in the form of hydroxide
precipitates, and are immobile within the solid matrix. The inferred basic pH, on the basis
of elevated total alkalinity, and the elevated total organic carbon concentrations of the
sludge, suggests that these individual metals exhibit very low leachability (Knox et al.,
1993; Loehr et al., 1979). Additionally, once these disposal areas are capped (either in
place or through removal and placement under the landfill cap), there will be virtually no

infiltration into these wastes with which to generate leachable quantities of these metals.
2.1.4 Remedial Action Objectives
The remedial action objectives for the waste disposal areas are to:

e remove the threat of exposure to drums and associated contaminated soil areas

within the Exposed Scrap Metal Area and the Isolated Buried Waste Area;

e minimize the volume of leachate generation and groundwater contamination;

and

337.22/7.98 23 ' Barion & Loguidice, P.C.
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e prevent potential dermal contact with or incidental ingestion of exposed waste
2.1.5 General Response Actions

The general response actions for the waste disposal areas that could potentially

meet the remedial action objectives are:

appropriate disposal of drums containing liquid waste residues;

e containment of the waste volume within each separate waste disposal area by

capping;
e consolidation of waste areas through excavation of isolated and thin waste areas;
e complete femoval of waste volume - off-site disposal site; or
e complete removal of waste volume - on-site land disposal.
2.2 Groundwater
2.2.1 Areas of Concern
The Remedial In\}estigation’(see Plate 1) identified only mild impécts to

groundWater in the overburden and bedrock as a result of a landfill leachate influence. |

These locations coincided with approximate areas of slightly elevated electromagnetic

337.22/7.98 ‘ 24 ~ Barton & Loguidice, P.C.
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conductivity measurements. In accordance with NYSDEC Risk Assessment Guidelines,
the Baseline Human Health Risk Assessment Repdrt concluded that the groundwater
exposure pathway demonstrated a minimal risk associated with the future residential
ingestion of excessive manganese concentrations. The RI Report further indicated that this
scenario was extremely implausible, and rendered the determined risk unrealistic and not |

worthy of consideration for future groundwater remediation.

As a result, the overburden and bedrock groundwater at the site is not considered an
area of concern. Natural attenuation will serve as the mechanism through which the mild
impacts to groundwater will be remediated. Natural attenuation is discussed further in

Section 3.
2.2.2 Standards, Criteria and Guidelines for Groundwater

The following SCGs were used to develop general response actions to remedial

objectives for groundwater:

e 6 NYCRR Parts 700-705 -- Water Quality Regulations for Surface Waters and
Groundwaters. NYSDEC - dated September, 1991. |

e Technical and Operational Guidance Series 1.1.1. “Water Quality Standards and
Guidance Values”. NYSDEC - dated November, 1991.
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2.2.3 Remedial Action Objectives
The remedial action obj ectives for groundwater are:
* provide for long-term monitoring of overburden and bedrock groundwater;

e protect againsf future development within the areas of identified groundwater

contamination and potential usage of groundwater as a resource; and
3 attaihment of SCGs.
2.2.4 General Response Actions

The general response actions for groundwater that could potentially meet the

remedial action objectives are:

reduction of leachate generation by capping and/or waste removal;

e establish quarterly water quality sampling schedule for all groundwater

monitoring well locations;

¢ impose deed restrictions against the use of the site groundwater as a drinking

water source; and

e monitor natural attenuation throughout the environmental monitoring program.
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2.3 Surface Water/Sediment

2.3.1 Areas of Concern

Three of the five surface water, and four of the six sediment sampling locations,
exhibited a mild landfill leachate influence. Mildly impacted locations all occur to the
south of the Old Cortland County Landfill, within the settlement ponds and the unnamed
tributary. This influence has been attributed to the discharge of contaminated groundwater
to tHe settlement ponds and the unnamed tributary, and the leachate seep which 6ccurs in

the ditch along the southern landfill perimeter.

Despite the apparent impact from the landfill, the Baseline Human Health and
Ecological Risk Assessment indicated that there were no exposure pathways for surface
water which exhibited Hazard Indices above regulatory limits. Therefore, the surface

water/sediment is not considered as an area of concern.
2.3.2 Standards, Criteria and Guidelines for Surface Water/Sediment

The following SCGs were used to develop general response actions to remedial

objectives for surface water/sediment:

¢ 6 NYCRR Parts 700-705 -- Water Quality Regulations for Surface Waters and
Groundwaters. NYSDEC - dated September, 1991.

e Technical and Operational Guidance Series 1.1.1 “Water Quality Standards and
Guidance Values”. NYSDEC - dated November, 1991.

o Sediment Criteria - “Technical Guidance for Screening Contaminated

Sediments”. NYSDEC - dated November, 1993.
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2.3.3 Remedial Action Objectives
The remedial action objectives for surface water/sediment dre:

¢ attainment of SCGs (or appropriate assigned background co_ncentrations) for

contaminated-locations;

 minimize the volume of leachate generation and the discharge of contaminated

groundwater to surface water;

e minimize migration of contaminated surface water to downstream locations; and

 minimize future exposure of wildlife to contaminated surface water/sediment.
2.3.4 General Response Actions

3

The general response actions for surface water/sediment that could potentially meet

the remedial action objectives are:
* reduction of leachate generation by capping and/or waste removal;

e establish quarterly water quality sampling schedule for all surface water

sampling locations; and

 monitor natural attenuation through the environmental monitoring program.
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3.

PRELIMINARY SCREENING OF TECHNOLOGIES
3.1 Introduction

In February of 1991, the U.S. Environmental Protection Agency. released Directive
EPA OSWER 9355.3-11, “Conducting Remedial Investigations/Feasibility Studies for
CERCLA Municipal Landfill Sites” (USEPA, 1991). This document was prepared in order to
assist in the development of remedial technologies and to streamline the remedy selection
process for cleanups at municipal solid waste landfills. Since that time, a growing number of
sites, similar to the Old Cortland County Landfill in the limited extent and severity of
contamination, have fallen into a general category of remediation which includes some form
of capping as a presumptive remedy, with natural attenuation as the mechanism through
which mild groundwater, surface water and sediment impacts are remediated. This trénd
prompted the development of Directive EPA OSWER 9200.4-17, “Use of Monitored Natural
Attenuation at Superfund, RCRA Corrective Action, and Underground Storage Tank Sites”
(USEPA, 1997).

The previous section indicated that the groundwater and surface water would not be
considered areas of concern. The resulting list of technologies presented in this section
highlights fhose which are associated with source control of the existing identified waste
disposal areas. The implementation of source control remediation is essential for the
enhancement of natural attenuation, as this will limit the volume of new leachate contribution
to groundwater and surface water, and ensure that the documented risks to human health,

wildlife and the environment remain at their present “no risk” levels.
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3.2 Source Control
3.2.1 Access Restrictions

3.2.1.1 Deed Restrictions

Deed restrictions are used to limit the extent of future land development and/or
use of speciﬁed properties. Deed restrictions would be imposed on the present County
Landfill property to prevent the potential, yet imprdbable,' future usage of the site

groundwater for private or public water sup'plies'.
3.2.1.2 Fencing

“Fencing is often used to physically limit access to the landfill site or specific
areas on site. In addition, signs may be posted at the limits of designeited areas to warn

potential trespassers of possible health hazards associated with these areas.

The landfill site is located in a sparsely populated portion of the County.
Although the extent of the fenced area is limited to"the area within the vicinity of the
site entrance (conirolled by a locked access gate), the densely wooded areas which
surround the property provide a naturalibarrier to sight and sound, and help to limit
access. The isolated nature of the site does not warrant the extensmn of the existing
fence or the installation of fencing around the remediation areas. A sign, however, w111
be posted at the site entrance indicating the Old Cortland County Landfill and

associated waste areas as a closed Inactive Hazardous Waste Disposal Site.
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3.2.2 Waste Containment

3.2.2.1 Evaluation of Capping Technologies

A properly designed landfill cap provides satisfactory waste containment while
reducing surface water (precipitation) infiltration, controls emissions of explosive gases
and odors, limits the potential damage‘ caused by vectors, and eliminates possible

dermal contact and incidental ingestion of exposed waste by foraging wildlife.

Three alternative cap designs wére evaluated on the basis of performance criteria
(i.e., reduction of infiltration into the waste; slope stability) and cost. These included a
NYSDEC 6 NYCRR Part 360 geomembrane capping system, a Part 360 soil capping
system, and a RCRA capping system. Two additional scenarios were evalué.ted, using
variations of the Part 360 geomembrane and soil caps, in which a granﬁl& drainage
layer was included above the barrier layer to relieve pore water pressure and improve

stability.

The cost evaluation of each alternative capping technology incorporates means
by which to relieve the potential buildup of landfill derived gases frorh within the waste,
as well as drainage controls to direct surface water from the cap. Landfill gases will be
managed through the installation of gas veflts at a frequency of four vents per acre, with
one of these a deep vent. A greater frequency of gas vents, as recommended by the

Guidance on Landfill Closure Regulatory Relief NYSDEC, 1993a), is an acceptable
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variance from Part 360 closure regulations which describe the installation of a 12-inch
thick gas venting layer with one vent per acre. The additional deeper gas vents are

intended to enhance the removal of landfill derived gases within the thicker waste areas.

The surface water control and collection system will include sideslope diversion
berms, perimeter drainage channels and corner down chutes. This system will be
designed to direct runoff to the corner down chutes as quickly as possible to prevent

erosion and saturation of the cap’s soil layers.

Additionally, annual operation and maintenance (O&M) costs ranging from
$10,000 - $12,000 were estimated for various capping alternatives for the 30-year post-
closure monitoring period. These costs will account for periodic mowing, minor
erosion repair, snow removal, and other miscellaneous maintenance activities. The cost
analysis performed for each of the capping options is presented in summary at the end

of this section.
3.2.2.1.1 NYSDEC Part 360 Geomembrane Cap

.NYSDEC 6 NYCRR Part 360-2.13(r) states that a geomembrahe cover
system must consist of, at a minimum, the following: a geomembrane with a
minimum thickness of 40 mil that is chemically and physically resistant to the
materials it may come in contact with; a barrier protection layer-at least 24 inches
thick (with the bottom six inches "reasonably free of stones"); and a six-inch thick
topsoil layer. For the purpose of performing various analyses regarding cap
performance and cost estimation, polyvinyl chloride (PVC) was chosen as the

representative geomembrane component. At the time of final design, alternative
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geomembranes may be considered for the geomembrane component of the capping
~ system. In no case, however, will an alternative geomembrane with inferior
performance characteristics be utilized. The evaluation of this capping alternative is

discussed in the following sections.
32.2.1.1.1 HELP Model Evaluation

The USEPA Hydrologic Evaluation of Landfill Performance (HELP)
Model Version 3.05a (Schroeder et al., 1996) was used to estimate the amount of
infiltration which will enter the waste for this capping scenario. The HELP moEiel :
is a quasi-two-dimensional water balance computer model that distributes incident
precipitation within a user-specified cap cross-section into surface water runoff,
evapotranspiration, lateral drainage, soil moisture storage, and infiltration. The
model is limited to the analysis of the distribution of water within the specified
cross-section and is not capable of incorporating surface runoff and lateral

.drainage from an upslope cross-section.

The cross-section input into the HELP model was defined according to
Part 360-2.13(r). Default climatological data were selected within the HELP
model for the Ithaca, New York Weather Station. The default average annual
rainfall for this station is 40.16 inches per year. The average slope and slope

length of the landfill cap were input as 25% and 230 feet, respectively.

331.22/7.98 3-5 B Barton & Loguidice, P.C.



Old Cortland County Landfill Final Feasibility Study Report

The permeability of the top 30 inches of the cap (6 inches of topsoil and
24 inches of barrier protection soil) was set equal to 1x10” cm/sec. This value
was chosen to represent a conservative effective permeability of typical cover

soils after frost action and the effects of root structure have been considered.

Table 3.1, presented following discussion of the RCRA cap evaluation,
summarizes the HELP model results for this capping option. As shown, this
design will reduce the amount of i'nﬁltratibn into the waste to approximately
0.71% of the incident precipitation, yielding a performance effectiveness of
99.29%. The entire package of HELP model outpuf data is included as
Appendix A.

3.22.1.12  Slope Stability Analysis ‘

The stability of this capping system was analyzed, using conservative
values for cohesion, adhesion and interface friction angle, to determine the long- |
term factor of safety against sliding. This evaluation was performed using a two-
dimensional stability analysis (Giroud & Beech, 1990). The peak daily maximum
head (generated using the HELP model) was input into the equations to simulate

the saturated portion of the soil layer above the PVC geomembrane.

Table 3.2 presents the summary of the stability analysis results. The
HELP model simulation of this cap design resulted in complete saturation of the
barrier protection layer under daily maximum head conditions. The stability for

this condition results in a factor of safety lower than 1.5; and therefore, does not

331.22/7.98
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meet recommended stability criteria. As a result, this capping option will not be
considered as a viable remediation technology at this site, and will not be
-evaluated for cost.
Appendix B includes the engineering calculations corhpleted as part of the
analysis of the capping system stability.

3.2.2.1.2 NYSDEC Part 360 Geomembrane Cap With Drainage Layer °

The evaluation of this capping alternative included a 12-inch thick drainage
layer above the geomembrane. This reduces the protective cover layer thickness
from 30 inches to 18 inches. All other components are the same as for the above

scenario.
3.2.2.1.2.1 HELP Model Evaluation

The HELP Model input data used to estimate the amount of infiltration
which will enter the waste under this capping scenario was identical to that for the
above scenario with the exception that the bottom 12 inches of the barrier
protection layer was designated as a gfanular drainage layer with a permeability of
1x1073 cm/sec. This layer was incorporated into the cap design to relieve the
buildup of water above the PVC and to prevent slope stability problems

associated with the saturation of these soils.

331.22/7.98
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Table 3.1, presented on page 3-13, indicates that this design will reduce
the amount of infiltration into the waste to approximately 0.56% of the incident

precipitation; yielding a performance effectiveness of 99.44%.
3.22.1.2.2  Slope Stability Analysis

The stability of this capping system was analyzed in the same manner as
abové. This analysis indicates that the peak daily maximum head condition will
yield a factor of safety in excess of 1.5; therefore, this capping option will be
retained for further évaluation in this study. Appendix B includes the engineering

calculations completed as part of the analysis of the éapping system stability.

3.2.2.1.3 NYSDEC Part 360 Soil Cap

NYSDEC Part 360-2.13(q) states that low perrneability‘ barrier soil covers

must consist of, at a minimum, the following: 18 inches of soil having a maximum
remolded permeability of 1x10”7 cm/sec, a 24-inch thick barrier protection layer, and

a 6-inch topsoil layer. The evaluation of this capping alternative is discussed below.

3.2.2.1.3.1 . HELP Model Evaluation

The cap cross-section defined by Part 360-2.13(q) was used as input for
the HELP Model, with specified properties for each of the soil units included.
The remaining HELP model input data were identical to those used to evaluate the

previous capping alternatives.

331.22/7.98
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The permeability of the top 30 inches of soil (6 inches of topsoil and 24
inches of barrier protection soil) was similarly set equal to 1>;10‘5 cm/sec to
properly represent the expected in-field conditions of this material. The
permeability of the 18 inches of barrier soil was modeled at 1x107 cm/sec as

defined by Part 360-2.13(q)(1).

The results of this model (Table 3.1) indicate that a Part 360 soil cap will
reduce the amount of infiltration into the waste to approximately 4.83% of the
incident precipitation, yielding a performance effectiveness of 95.17%. This
analysis, therefore, indicates that the soil cap will not be as effective as the

geomembrane cap at reducing the amount of infiltration into the waste.
3.2.2.1.3.2  Slope Stability Analysis

The stability of this capping system was analyzed in the same manner as
above. Table 3.2 presents the summary of the stability analysis results. The
HELP model indicated that the peak daily maximum head results in completed
saturation of the barrier protection layer. This condition results in a slope stability
factor of safety of less than 1.5. This cap design, therefore, does not satisfy the
recommended stability criteria, and as a result will not be considered to be viable
capping option. Appendix B includes the engineering calculations completed as

part of the analysis of the capping system stability.
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3.2.2.14 NYSDEC Part 360 Soil Cap With Drainage Layer

Thg evaluation of this capping alternative included a 12-inch thick drainage

layer above the barrier soil.
3.22.14.1  HELP Model Evaluation

The HELP Model input data used to estimate the amount of infiltration.
which will enter the waste under this capping scenario was identical to that for the
above scenario with the exception that the bottom 12 inches of the barrier
protection layer was designated as a gré.nular drainage layer with a permeability of
1x10°% cm/sec. This layer was incorporated in the design to prevent slope stability

problems caused by the saturation of soil above the barrier soil.

Table 3.1 indicates that this design will reduce the amount of inﬁltration
into the waste to approximately 2.89% of the incident precipitation, yielding a
performance effectiveness of 97.11%. Subsequently, the aﬁalysis shows that
incorporation of the drainage layer results in a more effective capping system than’

the cap alternative above which does not include a drainage layer.
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322142  Slope Stability Analysis

The stability of this capping system was analyzed in the same manner as
~ above. This analysis indicates that the peak daily maximum head condition will
yield a factor of safety in excess of 1.5. As aresult, this capping option will be
retained for further evaluation in this study. Appendix B includes the engineering

calculations completed as part of the analysis of the capping system stability.
3.2.2.1.5 RCRA Composite Cap

A RCRA landfill cap differs from a NYSDEC Part 360 cap in that both a soil
and a geomembrane barrier are incorporated to form a “composite” barrier layer.
This type of design enhances surface water runoff while limiting infiltration through
the cap. RCRA cap design also requires the installation of a drainage layer above the
barrier layer to avoid the potential build-up of porewater pressure within the
materials above the barrier cover layer thereby reducing the possibility for slbpe
failures to occur. This layer will be constructed of a 12-inch layer of suitable high
permeability material or appropriate synthetic geonet. The remainder of the RCRA
cap design consists of a minimum 24—inch thick horizon, typically constructed from
native soils; which serves to protect the underlying layers frorh the effects of

weathering, and is intended to sustain vegetation.
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3.2.2.1.5.1  HELP Model Evaluation

. The HELP Model input data used to estimate the amount of infiltration
which will enter the waste under this-capping scenario included the following
elements: a 24- inch barrier soil layer with a maximum permeability of 1x1 07
cmy/sec; a geomembrane (assumed to be 20 mil PVC),; a‘12-iﬁch lateral drainage
layer w1th a minimurﬁ penneabilityof 1x102 cm/sec; and a 24-inch barrier

protection layer.

Table 3.1, below, indicates that this design will reduce the amount of
infiltration into the waste to approximately 0.003% or 99.99% effective.
Subsequ'ently,'the analesis shows that this cap design will be marginally more
effective at reducing the amount of infiltration into the waste over the Part 360

"PVC Cap with Drainage (Part 360 PVC Cap = 99.44% effective). This marginal
increase in effectiveness, however, is achieved at a much greéter expense due to
the composite nature of the RCRA cap design. This analysis is discussed in

greater detail in Section 3.2.2.1.6.
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. " 99.44% $4,157,000 -
Part 360 Soil Cap w/Drainage - S9T1% . $57283,000
Part 360 RCRA Cap w/Drainage C . .99.99% $6,839,000

Note: *Construction costs include 15% for Engineering, Legal & Miscellaneous costs, and 15% for contingency.

-

T

The table above also shows that both the PVC and RCRA caps demonstrate " |, ; .

-

e -

A
. . Ny

3 Ll
-" t

- similar levels of performance regardlng the reduction of mﬁltratlon into the waste.

However since the PVC cap is already very near 100% effectlve the minor

~ improvement in mﬁltratron reduct1on offered by the RCRA cap does not Justlfy a

cost in excess of $2‘/z mllhon rnore than the PVC cap Therefore the most

appropnate capprng ‘option for the Oid Cortland County Landfill is the Part 360 PVC

. cap with a dramage layer Thls cap will be 1ncluded as a standard element of each

drawing of the Part 360 PVC cap.

-

i
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3.2.2.1.7 Estimated Reduction in Landfill Leachate Generation

tf

~

remedial alternatlve developed in the next sectron Flgure 3 1 presents a schematlc T

The HELP Model (Schroeder et al. 1996) was used to estimate the reductron -

in leachate generation for the entlre site followmg 1nstallat10n of the. Part 360 PVC

“cap. To perform this evaluat1on 1t was necessary to 1mt1ally model the volume of

leachate generated under existing site condmons;

" 331.22/7.98

PR



- 96°L/2L 1€

“9r-¢

. D' ‘20ipInS0T P uokDy . .

i

( o VEGETAHVECOVER-‘- .
o . -..TOPSOIL LAYER — —
"BARRIER PROTECHONLAYER —
- 60Z. GEOTEXHLE '
e DRAINAGE LAYER - ~
. 4oMiLPVC GEOMEMBRANE S

W |/\\/\JI £ ‘ﬂ N

Jds

L12' 6"J A: 4

LVAms's JLIZ'_"

EXISiYNG COVER |

: NOTE: This cap to be iﬁs@led over the limits of the Old Cortland County Landfill. .- * L o T

'Old Cortland County.Landfill -
FEASIBILITY STUDY

PART 360 PVC CAP DETAIL

Flgure \

3.1

Project No. e

R L R T K ey e (o C

ool n S . ,
‘. ‘ : Coynldng&ghm : ) X s . v 33122
T\ 20 ot e s / Bz ST, Syrocuan, New York 1220« o . Town of _Sol_on’ Conland County, NY :



Old Cortland County Landfill Final Feasibility Study Report

A preliminary model was run for a period of 5 years to simulate the measured
water level within the waste (water level recorded at EB-1). This simulation was
developed by calibrating the permeability of the material underlying the waste until
the computer generated water level within the waste equaled the known values.
Calibration of the model yielded a vertical permeability value of the thin till layer
underlying the waste of 6.7x10® cm/sec. This value is reasonable when compared to
the test results for Samples of on-site soils collected and analyzed during the

Remedial Investigation.

The cross-section for the Part 360 PVC cap was then added to the existing
conditions model. Six consecutive five-year blocks were run to simulate conditions

during the 30-year post-closure monitoring period. Successive runs were initialized

~ with the ending moisture content values from the previous run. Figure 3.2 presents

“the results of this analysis. It should be noted that the expression “leachate

generation” in the context discussed herein does not exclusively refer to new leachate -
created from the infiltration of precipitation through the geomembrane. Rather,
leachate generation in this discussion will refer principally to the volume of leachate
which percolates from the bottom of the waste mass through the unloading of
excessive moisture existing in the waste prior to capping. Since the PVC cap is
expected to reduce infiltration by more than 99% of the existing condition, only a

very small amount of the percolation from the waste will constitute new leachate.

As shown in Figure 3.2, the estimated volume of leachate generation under
existing conditions is approximately 5-1/2 million gallons per year. Following the

installation of the cap, the volume of leachate that will percolate from the bottom of

the waste each year begins to rapidly decline. According to this regression, the

331.22/7.98
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volume will have been reduced by more than 50% over the first 10 years following
installation of the cap. During the second 10 year period, it is anticipated that this
volume will be reduced by another 50%. Within the final 10-year time frame
following capping, there appears to be an initial rapid reduction in the volume of
leachate generated, followed by an apparent stabilization of this volume ranging

from approximately 50,000 to 90,000 gallons of leachate generated each year.

In summary, the installation of the éap will nearly eliminate the amount of
infiltration into the waste. The installation of the cap will result in a 55.5% reduction
in leachate generation over the ﬁfst iO years; an 81.5% reduction realized after 20
years; and a 98.9% reduction realized at 23 years after capping. Appendix D
includes the HELP model' results of the estimated reduction in future leachate

generation.

It should be noted that the results of this modeling exercise are based on
conservative input values and, therefore, likely represent a worst-case scenario. That
is, the actual unloading of leachate within the landfill is likely to occur within a

shorter time frame.

3.2.2.2 Consideration of Capping the Abandoned City of Cortland L.andfill

The Remedial Investigation Report characterized the wastes within the
Abandoned City of Cortland Landfill as predominantly ash with scattered debris. The
nature of these wastes does not suggest that a significant contaminant contribution to
groundwater is possible from the leachate generated within the ash. Nonetheless, it has

become necessary to consider capping options for this landfill.
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‘ The existing County Maintenance Facility and heavy equipment access areas
encompass a portion of the Abandoned City of Cortland Landfill. It is the desire of the
County to continue to use this area as part of their daily operations. *As a result, it is
necessary to consider a modification to the Part 360 PVC cap in order to preserve the
use of the County’s Maintenance Facility and to accommodate the heavy equipment
traffic above the cap. These modifications would affect the soil layers above the PVC

geomembrane for the following reasons:

* it will not be possible to, nor will there be a need to, maintain the vegetative
cover layer of the cap since the area will be subjected to continuous vehicle

traffic;

o the barrier protection materials will need to be able to rapidly and evenly

distribute the loads of the heavy landfill operating equipment; and

e the protective barrier materials will need to be able to manage-surface water

| quickly due to the shallow slope of the surface in this area.

A puncture resistance analysis was performed to evaluate the factors of safety
associated with maintaining the integrity of the PVC geomernbréne under typical and
worst case loading of landfill equipment. The analysis simulated the distribution of the
forces applied through a 2%:-foot thick crushed stone layer above the PVC resulting
from the impact of a standard landfill compactor. The typical loading case represented

the normal distribution of the compactor's weight, while the worst case loading

1331.22/7.98 3-20 Barton & Loguidice, P.C.
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identified all of the compactor's weight brought to a single point source. In both cases,
the analysis indicates that the 2% feet of crushed stone adequately protects the PVC
geomembrane against puncture. The puncture resistance analysis is presented as part of

Appendix B.

Placement of the crushed stone directly against the PVC during construction is
typically not a recommended practice, as this could potentially result in damaging the
geomembrane prior to achieving the final 2%4-foot thickness. A 12-ounce geotextile will
be placed directly above the PVC to provide necessary protection during cap
construction. This added protection will also ensure the long-term protection of the
PVC in the event that certain landfill operations (e.g., snow removal) results in the
"thinning" of the stone layer in areas. Periodic spot surveying within the modified cap

area will be required to ensure the thickness of the stone.

Installation of the modified cap within the vicinity of the maintenance facility

will require partial removal of the waste ash to a depth of 2%% feet to prepare an

‘. appropriate subgrade for the PVC. At this time it is anticipated that the PVC membrane
will be placed directly above the waste ash. However, it may be nécessary to provide a
thin bedding layer in areas that cannot produce a smooth and even surface. In these
'areas, an additional six inches of waste will be removed to accommodate the bedding
layer below the PVC membrane. A line of shallow gas vents will be installed within the
Abandoned City of Cortland Landfill waste limits, adjacent to the Old Cortland County
Landfill perimeter, to relieve gases potentially migrating to this area of the site. No gas
vents will be installed within the high traffic areas. Figure 3.3 presents a schematic
drawing of the modified Part 360 cap.
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4 thin bedding layer will be placed above the waste for protection of the PVC geomembrane.

WASTE

If necessary,

NOTE: This cap to be installed over a portién of the Abandoned City of Cortland Landfill.

-

k 200 Rlwood Davis Boad / Box 3107, Syracuze, New York 13220
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3.2.2.3 Additional Capping Considerations

During the limits of waste investigation of the Abandoned City of Cortland
Landfill, it was determined that the actual extent of the ash did not continue westward
from the County Maintenance Facility for more than 100 feet. Beyond this, the waste
consisted mainly of brush aﬁd lumber, with scattered tires and glass. The composition
of the waste in this area clearly is not representative of hazardous substances and does
not merit inclusion as part of a capping program. This area, noted on Plate 1, will not

be included as part of the area to be capped during the landfill closure.
3.2.3 'Waste Redistribution
3.2.3.1 Waste Removal

Waste removal, as a means of hazardous waste remediation, typically involves a
knowledge of specific buried waste locations (drums, hazardous waste cells, etc.). The
excavation of these identified wastes serves as a direct source control. Subsequent
management of the excavated waste materials is normally accomplished either through
on-site treatment and disposal, or transportation to and-disposal at a permitted off-site

facility.

For facilities where the location of hazardous waste components is unknown, the
removal of hazardous wastes will necessarily involve the excavation of the entire Waste
mass. This is typically not performed at landfill sites having a waste volume in excess
of 100,000 yd®>. A rough estimate of the waste volume in the Old Cortland County

Landfill suggests a volume greater than 1 million yd®. In addition, the cache of buried
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drums reportedly-disposed of within the Old County Landfill, was not discovered during
the Remedial Investigation. As a result, waste removal technologies will not be

considered as a viable remedial alternative for the Old Cortland County Landfill.
3.2.3.2 Waste Relocation

Often it becomes more cost effective to relocate isolated waste ar"eas which
would otherwise require capping as an alternative remedial technology. This is
especially true for thin and/or odd-shaped waste areas. The average depth of waste
(where encountered) at the Buckbe,é-Mears Sludge Disposal Areas was approximately
10 feet. Additionally, the Isolated Buried Waste Area appears fo exhibit waste with
associated soil contamination to a depth of approximately 10 feet. The relatively
shallow depth of waste and contaminated soils suggésts that these areas should be

~ evaluated as possible waste relocation areas. The presence of a few drums buried within
the Isolated Buried Waste Area requires their removal. As a result, waste relocation and
contaminated soil removal will be considered as.the preferred remedial option for this

. area.
3.2.3.3 Waste 'Consolidation

Thin and/or odd-shaped waste areés which are contiguous to larger waste masses
are often consolidated with these larger waste areas as a means to reduce the overall
area to be capped, thereby lowering capping construction costs. At the Abandoned City
of Cortland Landfill, many areas exhibited waste thicknesses less than 10 feet, with the
adjacent Exposed Scrap Metal Area exhibiting‘contaxninated soils to a depth of

approximately 12 feet. The relatively shallow depth of waste and contaminated soils
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suggests that these areas should be evaluated as possible waste consolidation areas. The
presence of both surface and partially buried drums within the Drum Area requires their
removal. As aresult, waste and contaminated soil consolidation will be considered as

the preferred remedial option for this area.
3.2.4 Removal of Sediments

The removal of contaminated sediments at municipal landfill sites is typically
implemented when risk evaluations conclusively show that there are associated threats to
~human health, wildlife or the environment. At the Old Cortland County Landfill, it has
been determined that sediment contamination is not associated with risks for any possible
exposure scenario to human health, wildlife or the environment. Therefore, the removal of |

sediments will not be considered further in this study.
3.2.5 Surface Water/Sediment Isolation

Physical isolation of surface waters and sediments is often associated with a need to
ensure the elimination of all current and future contact with contaminated media from
humans and wildlife. Although some risk to wildlife was shown in the analysis, the risk is

not considered substantial and therefore does not warrant the removal of sediments.
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3.2.6 Surface Water Containment

Containment of surface water is often utilized to eliminate the transport of
contaminants to downstream locations where documented risks exceed acceptable hazard
indices. Although some risk to wildlife was shown in the analysis, the risk is not -

considered significant, and therefore does not warrant the containment of surface water.

3.3 Groundwater Remediation

-

3;.3.1 Groundwater Collection/Aquifer Restoration

Groundwater remediation and related treatment technologies are considered at sites
which document unacceptable risks to human health, wildlife or the environment. As
previously stated, the only exposure pathway considered as part of the Baseline Human -
Health Risk Assessment which demonstrated a hazard index greater than 1, was for a
future scenario in which residents would routinely ingest groundwater from an area

immediately downgradient from the southern perimeter of the Old County Landfill.

Total manganese concentrations in this area, also occurring naturally at background
monitoring locations, served as the primary factor in the determination of this risk. The
extreme implausibility for this scenario to ever occur renders this risk as unrealistic. Asa
result, groundwater remedié.tion and related collection and treatment technologies
associated with the closure of the Old Cortland County and Abandoned City of Cortland
Landfills will not be considered as part of this study.
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3.3.2 Treatment Technologies

As stated above, groundwater remediation through active collection and aquifer
restoration activities is not necessary at this site. Noteworthy of mention, however, are
mechanisms which exist naturally within groundwater, as well as surface water and
sediment media, which continue to “treat” contaminants even in the absence of active
remediation. These processes are most commonly termed as mechanisms of natural

attenuation.
3.3.2.1 Natural Attenuation

The technology behind this option requires little more than allowing
contaminant concentrations to decrease through natural means such as biodegradation,
cation exchange, chemical precipitation, adsorption, volatilization and/or
transformation.- The results of the Remedial Investigation suggest that a significant
amount of natural attenuation of contaminants occurs within the surface water and
groundwater wifhin relatively short distances away from the landfill. In the absence of
required activé groundwater or surface water remediatfon, natural attenuation will serve
as the mechanism through which landfill related risks are controlled. It will be possible
to establish natural attenuation décay constants and curves once a baseline of water

quality over time has been documented.

331.22/7.98 ‘ 3-27 Barton & Loguidice, P.C.
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4.  DEVELOPMENT AND SCREENING OF ALTERNATIVES

Remedial alternatives were developed on the basis of the preliminary evaluations for
remedial technologies presented in Section 3. Each alternative includes a combination of
appropriate technologies designed to meet each of the aforementioned remedial objectives. This
section concludes with an introduction to the site-specific SCGs which will be used during the
detailed analysis of alternatives in Section 5. Table 4.1 presents a summary of those remedial
alternatives and their associated costs to be carried through for a detailed suitability analysis with

respect to the goals of the remediation program.

4.1 Presentation of Alternatives

4.1.1 ALTERNATIVEI - No Action, Long-Term Monitoring

This alternative assumes that no remedial action would take place at the landfill
site. Groundwater and surface water monitoring would continue on a quarterly basis for 30

years.

This alternative does not satisfy 6 NYCRR Part 360 closﬁre requirements for
municipal landfills since there is no provision for the construction of a landﬁll cap or
alternative source control measure(s). In addition, a "no-action" remedy also does not
address the Remedial Action Objectives set forth for the drum waste in Section 2.1.4.
Finally, although some natural attenuation of contaminants is certain, it cannot be
determined if SCGs would be met under this alternative. However, in order to develop a
baseline cost for comparison with the remaining remedial alternatives, the “no action”

alternative will be retained throughout the Feasibility Study.

331.22/7.98 4-1 Barton & Loguidice, P.C.
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TABLE 4.1
Summary of Remedial Alternatives and Costs
Feasibility Study
Old Cortland County Landfill, Cortland County, NY
REMEDIAL ALTERNATIVES DESCRIPTION OF ASSOCIATED ACTIVITIES CAPITAL COSTS® | ANNUAL O&M COSTS | NET PRESENT VALUE®®
ALTERNATIVE I - No Action, Long-Term Monitoring a - Long-Term Monitoring
(equi ling, analysi ing, e: ) $9,000 $14,850 $333,000
ALTERNATIVE II - Waste Containment including a - Capping of Old Cortland County Landfill $4,157,000
Capping Plus Relocation of b - Capping of Abandoned City of Cortland Landfill $328,000
Exposed Drums and Isolated ¢ - Capping of Buckbee-Mears Sludge Disposal Areas $281,000 $12,000
Buried Waste Area d - Drum Overpack and Disposal $14,000 NA
¢ - Excavation and Relocation of Empty Drums and
Associated Contaminated Soils $140,000 NA
f - Backfilling of Excavated Drum Area and Isolated
Buried Waste Area $86,000 NA
g - Institutional C: 1 $1,000 NA
h - Long-Term Monitoring $9,000 $14,850
TOTALS $5,016,000 $26,850 $5,638,000
ALTERNATIVE IIf - Waste Contail t including a - Capping of Old Cortland County Landfill $4,157,000
Capping Plus Relocation of b - Capping of Abandoned City of Cortland Landfill $328,000 $10,000
Exposed Drums and Isolated ¢-E of Buckbee-M Sludge Disposal Areas $287,000 NA
Disposal Areas d - Drum Overpack and Disposal ' $14,000 NA
e - Excavation and Relocation of Empty Drums and
Associated Contaminated Soils $140,000 NA
f - Backfilling of Excavated Drum Area and Isolated
Buried Waste Area $36,000 NA
- Institutional Controls $1,000 NA
h - Long-Term Monitoring £9,000 $14,850
TOTALS $4,972,000 $24,850 $5,548,000
ALTERNATIVE IV - Waste Contai t including a - Capping of Old Cortland County Landfill 54,157,000
Capping Plus Relocation of b - Capping of Abandoned City of Cortland Landfill $208,000 $10,000
of Exposed Drums and c - Excavation of Buckbee-Mears Sludge Disposal Areas $287,000 NA:
Isolated Disposal Areas, d - Drum Overpack and Disposal $14,000 . NA
with Consolidation of Thin ¢ - Excavation and Relocation of Empty Drums and
Waste Areas A iated C ted Soils $140,000 NA
f - Excavation of Thin Waste Areas of City of Cortland LF $97,000 NA
g - Backfilling of Excavated Drum Area and [solated
Buried Waste Area $36,000 NA
h- Institutional Controls $1,000 NA
i - Long-Tenm Monitoring $9,000 $14,850
TOTALS $4,949,000 $24,850 $5,525,000

Notes: * Capital costs reflect 1998 dollars and have been adjusted using a 15% factor for both engineering and contingency.
*¢ Net Present Value based on a 6.5% interest rate for the initial investment amount, and a 5% annual inflation rate for O&M costs

over a 30-year period for gr

ing and site

Capital and Net Present Worth Costs have been rounded to the nearest thousand dollars.
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The present array of wells situated around the perimeter of the landfill appears
suitable for long-term monitoring purposes. Surface water sampling locations
SW-1 and SW-2 are presently included as quarterly monitoring points as part of the closed
Pine Tree Landfill environmental monitoring program; and therefg)re, do not require
inclusion in the monitoring program for the Old Cortland County Landfill. SW-4 anci
SW-5 were included as part of the Reme@ial Investigation for comparison of background
surface water quality with on-site samplihg locétions. SW-4 and SW-5 are not located
within the same surface drainage area as that of the landfill; and therefore, will not be

‘included as part of the long-term monitoring program.

SW-3 is located within the ﬁrsf settlement pond, upstream from surface water
sampling locations SW-1 and SW-2. The RI Report éuggested that the.: settlement ponds
may be discharge areas for groundwatér flowing beneath the landfill. As such, this
location will be included as part of the long-term monitoring iarogram for the Old County
Landfill. In addition, sediment sample location SED-1 will be sampled annually to
monitor (in combination with surface water analytical results from SW-1) the effectiveness
of treatment within the settlement ponds. Monitoring cost estimates are included as part of

Appendix C.

331.22/7.98 _ 4-3 Barton & Loguidice, P.C.
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4.1.2

ALTERNATIVE II - Waste Containment Including Capping Plus Relocation
of Exposed Scrap Metal Area and Isolated Buried Waste Area :

This alternative has been developed from a combination of the following

components:

e Containment - A Part 360 PVC cap (as described previously) including a

passive gas venting system (four gas vents per acre) will be installed over the
entire limits of the Old Cortland County Landfill, the two separate Buckbee-
Mears Sludge Disposal Areas and a portion of the Abandoned City of Cortland
Landfill. Gas venting will be accomplished through the use of three shallow and
one deep vent per acre. Gas monitoring wells will also be installed within areas
of the site to detect the potential migration of landfill gas toward site structures
(e.g., maintenance facility, existing landfill operations, scale house, office). A
variance from 6 NYCRR Part 360 requirefnents to request substitution of the gas
venting layer for four gas vents per acre will be submitted for the Department's
approval prior to completion of the Remedial Design. If odors or gas migration
becomnies a problem following capping, the proposed passive venting system
could be easily retrofitted to an active system. Activé gas management with the
gas ﬂaréd or. converted to energy should eliminate any odor problems or

subsurface migration.

A modified Part 360 PVC cap will be installed over the areas of the Abandoned
City of Cortland Landfill which accommodate vehicle and heavy equipment
traffic. Related surface controls include grading, vegetation and protection
against potential erosion. Figure 4.1 presents the layout of remediation activities

associated with this alternative.

331.22/7.98
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e Storm Water Management - The landfill capping system, described above,

includes diversion berms, downchutes and perimeter swales to control surface
water from the site. As runoff collects within the perimeter drainage swales, it
will be diverted via gravity drainage to the southern per‘ifneter of the landfill.
The majority of flow will be directed toward the existing ditch along the main
site access road (former Town Line Road) and the exca\;ated Buckbee-Mears
and Exposed Scrap Metals Areas. This area may serve seasonally as a storm
water detention pond. A minor amount of runoff from the lower portion of the
southern landfill slope (closest to the ponds) will continue to flow into the

settlement ponds.

The details of the Storm Water Management system, including calculations for
sizing the downchutes, perimeter swales and culverts, will be presented as part
of the Final Remedial Design. Preliminary costs for storm water management

have been included as part of the capping cost estimate.

Relocation of Exposed Scrap Metal and Buried Drums - This alternative will
require the sorting and appropriate disposal of drums and scrap metal presént at
the surface and partially buried within a small area adjacent to the southern limit
of the Abandoned City of Cortland Landfill and to the north of the Buckbee- |
Mears Sludge bisposal Areas. A few drums were also encountered within the

Isolated Buried Waste Area during its investigation.

Excavation and relocation of the wastes and contaminated soils within these
areas will include overpacking those drums containing liquid waste residues in

preparation of their disposal at a permitted incinération facility. It is anticipated

331.22/7.98
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that approximately 13 drums will require this level of disposal. The remaining

_ empty drums, miscellaneous wastes and contaminated soils will be relocated to

the Old County Landfill prior to its ‘cabbihg. Both areas will be backfilled to the

ground surface using clean materials. -
Long-Term Monitoring - Same as Alternative 1.

Institutional Controls - In order to prevent the private or commercial usage of
contaminated groundwater, deed restrictions will be imposed for the area of the
site where landfill leachate impacts to groundwater have been or could be
obéerved. In addition, a sigri will be posted at the site entrance indicating the
Old Cortland County Landfill and associated waste areas as a closed Inactive

Hazardous Waste Disposal Site.

4.1.3 ALTERNATIVE III - Waste Containment Including Capping Plus Relocation

of Exposed Scrap Metal and Isolated Disposal Areas

This alternative has been developed from a combination of the following

components:

e Containment - A Part 360 PVC cap including a passive gas venting system

(four gas vents per acre) will be installed over the entire limits of the Old
Cortland County and a portion of the Abandoned City of Cortland Landfills. A
modified Part 360 PVC cap will be installed over the areas of the Abandoned
City of Cortland Landfill which accommodate vehicle and heavy equipment
traffic. Related surface controls include gfading, vegetation and protection
against potential erosion. Figure 4.2 presents the layout of remediation activities

associated with this alternative.

331.22/7.98
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e Relocation of Exposed Scrap Metal and Buried Drums - Same as Alternative

II. el

?

Relocation of Isolated Disposal Areas - This alternative will include the
excavation and relocation of wastes buried within the two Buckbee-Mears
Sludge Disposal Areas. As previously stated in Section 3, the water content of
the sludge meets the NYSDEC Part 360 criteria of a stabilized material; and

therefore, will not require special handling during excavation and spreading.

For implementability purposes, 1t will be assumed that the limits of the separate |
Buckbee-Mears disposal areas will be completely excavated to the depth of prior

sludge disposal, which was observed to average about 10 feet. Of this, the upper

3 feet consists of topsoil and cover materials. These soils will be scraped off to

a depth of 3 feet and stockpiled nearby for replacement. This equates to an
approximate waste thickness of 7 feet and a volume of 28,300 yd®. Materials

removed from these areas will be relocated to the Old County Landfill prior to

cé.pping.

Due to their close proximity, the completed excavations associated with the two
Buckbee-Mears disposal areas and the Exposed Scrap Metal Area will be
combined (as shown on Plate 3) for ease of operation and to provide better

drainage upon completion.

¢ Long-Term Monitoring - Same as Alternative I.

¢ Institutional Controls - Same as Alternative II.

331.22/7.98

i

|
[
|
t

4-9 Barton & Loguidice, P.C.



Old Cortland County Landfill Final Feasibility Study Report

4.1.4 ALTERNATIVE IV - Waste Containment Including Capping Plus Relocation
of Exposed Scrap Metal and Isolated Disposal Areas, With Consolidation of
Thin Waste Areas R

This alternative has been developed from a combination of the following

components:

Containment - Same as Alternative II.

Relocation of Exposed Scrap Metal - Same as Alternative II.

Relocation of Isolated Disposal Areas - Same as Alternative I1I.

Consolidation of Thin Waste Areas - Most of the waste area associated with

the Abandoned City of Cortland Landfill is relatively thin (less than 10 feet

thick). Although complete excavation and consolidation of this waste area is not
possible due to the presence of the County’s Maintenance Facility, one area
exists'beyond the southern limits of the proposed modified Part 360 PVC cap,
which will be excavated and consolidated with the Old County Landfill priof to
capping. Figure 4.3 presents the layout of remediation activities associated with

this alternative.
e Long-Term Monitoring - Same as Alternative L.

. Institutional» Controls - Same as Alternative II.

331.22/7.98 4-10 Barton & Loguidice, P.C.
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|42 Action-Specific and Location-Specific SCGs

i

| Each of the remedial alternatives outlined above will be evaluated in Section 5 in
;accordance with their ability to attain action-specific and location-specific SCGs presented
i . .

‘below, and with the chemical-specific SCGs identified in Section 2.

-

4.2.1 Action-Specific SCGs

Several remedial actions have been identified for each alternative. These actions
cannot be implemented unless they conform to action-specific SCGs. The following

generalized remedial actions were used in the development of action-specific SCGs:

-o Landfill Closure - Includes landfill cap construction, implementation of

; institutional controls and long-term water quality monitoring.

e Management of Contaminated Media - Includes drum and waste removal, and

waste consolidation.

Action-specific SCG's include:

¢ Landfill Cap Construction - 'T}jle final cover for all municipal solid waste
landfills must meet the general requirements of NYSDEC 6 NYCRR Part

360. Modifications are necessary for portions of the Abandoned City of

Cortland Landfill to accommodate access of landfill operations equipment.

i

331.22/7.98 4-12 Barton & Loguidice, P.C.
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* Health and Safety - All closure activities must be monitqred for compliance

with Federal standards established for worker health and safefy at CERCLA

‘cleanup sites in The Occupational Safety and Health Standards for Hazardous
" Response Contractors (OSHA-29 CFR 1926).

4.2.2 Location-Specific SCGs

Typical Location-Specific SCGs include regulations or restrictions placed on
- activities performed within wetlands, floodplains, coéstal areas, right-of-ways or
easements. There do not appear to be any Location-Specific SCGs associated with the

remedial activities for closure of the Old Cortland County Landfill. .

331.22/7.98 | ‘ 4-13 " Barton & Loguidice, P.C.



014 Cortland County Landfill Final Feasibility Study Report

5. DETAILED ANALYSIS OF ALTERNATIVES

= .
, The purpose of this section is to evaluate each of the alternatives using criteria presented

within NYSDEC's 1990 Revised TAGM - Selection of Remedial Actions at Inactive Hazardous

Waste Sites. For each alternative, the following criteria were addressed:

s overall protection of human health and the environment
e overall compliance with chemical-speqiﬁc, action-specific and location-specific SCGs
RN long-term effectiveness and permanencée
. reduction of toxicity, mobility or volume
: ¢ short-term effectiveness
¢ implementability
'

¢ cost (including an analysis of benefit to the environment and community)

Total estimated costs representing the major work items included within individual

alternatives have been presented on Table 4.1 in the preceding section. Derivation of these costs

‘

are presented individually in Appendix C.

I
I
il
:
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5.1 ALTERNATIVE] - No Action, Long-Term Monitoring'

+ This alternative doés not present a viable option for the closure of this site because it
fails to satisfy the 6 NYCRR Part 360 regulation, which requires all municipal solid waste
landfills to incorporate a multi-media cap design. However, as stated earlier in this report,

this alternative provides a baseline for cost comparison with other alternatives.
5..1 Overall Protection of Human Health and the Environment

There were no baseline or future theoretical risks to the environment or wildlife
associated with the landfill site. A minimal, but unrealistic, risk was associated with the

unlikely ingestion of groundwater at the site by humans in the future.

Although it has been demonstrated that natural attenuation of contaminants occurs
at the site under existing conditions, and would be expected to occur in the future under
this scenario, the continuous generation of leachate from rainwater infiltration will extend
the time for site contaminants to degrade to leivels within acceptable SCGs. Without the
construction of a final landfill cap, the constant generation of leachate and the subsequent
continued contamination of the groundwater and surface water, suggests that the natural
decay of contaminants at the site would take a very long time. Hence, it appears that this

alternative does not adequately satisfy the criterion for the protection of the environment.

331.22/7.98 5-2 . Barton & Loguidice, P.C.
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e
5.1.2 Overall Compliance with Chemical-Specific, Action-Specific and Location-
; Specific SCGs |
o : . : . . . .
Yy This alternative does not satisfy the closure requirements specified in 6 NYCRR
Part 360 for municipal solid waste landfills. Hence, "no-action" does not comply with
| action-specific SCGs.
° i |
1 Although chemical-specific SCGs are exceeded within areas of the site with respect
2' to groundwater, surface water and sediments, there appears to exist a natural tendency for
the majority of these constituents to be attenuated a short distance from the source of
¢ generation. This appears to be a function of the hydrogeologic conditions at the site, which
features groundwater discharge from the bedrock to the overburden. This limits the extent
" of possible contaminant migration within tﬁe bedrock. The subsequent discharge of
® overburden groundwater to surface water bodies about the site, allows fof enhanced
attenuation by means of adsorption, dilution, oxidation, volatilization and bioremediation.
The occurrence of dry conditions during some of the year also limits the downstream
° : migration of contaminated surface water to off-site locations. Although the no-action
alternative would not meet 6 NYCRR Part 360 closure requirements, the continued
uncontrolled discharge of contaminated groundwater to surface water suggests that future
impacts to off-site properties would be no greater than the “no risk” conditions presently
o demonstrated by site media.
| There are no location-specific SCGs assigned to this alternative.
®
() {

0
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5.1.3 Long-Term Effectiveness and Permanence

This alternative does not provide the means to limit, reduce or eliminate the
continued generation of leachate, and therefore does not provide a permanent remedy, nor
does it effectively provide a mechanism through which to decrease contaminant

concentrations to levels approaching SCGs for surface water and sediment.
5.1.4 Reduction of Toxicity, Mobility or Volume

This alternative does not incorporate a technology option to reduce toxicity,
mobility or volume of contamination. There is no option to limit, reduce or eliminate the
volume of leachate generation or the continued uncontrolled discharge of contaminated

groundwater to surface water in the area of the leachate contaminated pond.
5.1.5 Short-Term Effectiveness

In addition to evaluating the short-term effects to human health or the environment,
this criterion is used to evaluate the short-term protection of the community and workers.
Since there is no action under this alternative, this criterion does not apply.

5.1.6 Implementability

The implementability of remedial actions does not apply for this alternative. Long-

term water quality monitoring does not impose implementability constraints.

331.22/7.98 — 54 Barton & Loguidice, P.C.
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5.1.7 Cost-Benefit Analysis

The cumulative 30-year costs associated with post-closure environmental
monitoring will be significant. Since there is no remediation program included with this
alternative, the benefit to the host environment and wildlife community is negligible.
Therefore, the costs imposed through the implementation of this alternative are not

practical with regard to the resulting environmental benefit.

5.2 ALTERNATIVE II - Waste Containment Including Capping Plus Relocation of
» Exposed Scrap Metal Area and Isolated Buried Waste Area

.

~ This alternative incorporates the construction of a Part 360 PVC Cap over the Old
' Cortland County Landfill and the Buckbee-Mears Sludge Disposal Areas, construction of a
; modified Part 360 PVC Cap over thev Abandoned City of Cortland Landfill, excavation and
' relocation of wastes and contaminated soils associated with the Exposed Scrap Metal and
: Isolated Buried Waste Areas (with subsequent backfilling), long-term water quality
“ monitoring and institutional controls.
l . .
! Construction of the standard Part 360 PVC Cap will be performed in the following

. manner:

o The existing vegetation and topsoil will be stripped from all areas to be capped.
Topsoil will be separated and stockpiled for later replacement as part of the new
topsoil layer. During this activity, rocks and debris will be removed from fhe
surface of the remaining soil cover in anticipation of placement of the PVC

! geomembrane.

i
o
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e Three shallow gas vents per acre and one deep gas vent per acre will be installed
into the waste following removal of the éxisting topsoil layer. The installation of a
~ greater number of gas vents will account for the omissioﬁ of the gas venting layer.
Each i/ent will be extended upward with each successive stage 'o'f cap construction.
On average, it is assumed that the deep gas vents will be approximately 30-35 feet
deep. The purpose of the deep vents is to relieve gas buildup within the deeper, and
possibly sealed-off, portions of the waste mass as an added measure to control

subsurface gas migration beyond the landfill limits.

e A 40 mil. PVC geomembrane will be installed directly over the prepared

intermediate cover layer.’

e A 12-inch drainage layer will-be placed over the PVC cap along the side slopes of
| the landfill to allow for the release of poténtial porewatér pressure buildup within

the overlying barrier protection.layer. A buildup of pore water pressure could
potentially result in slope instability. Drainage layer materials will be of a
sufficiently coarse texture and transmissivity to allow for immediate drainage of
water entering this layer. Discharge from tiliS layer will be tied into surface water
controls at the toe of the landfill slope.” A 6-ounce filter fabric will be placed above
the drainage layer to protect fines within the overlying barrier protectidn layer from

migrating into the coarser materials.

331.22/7.98 ’ — 5-6 . ' “Barton & Loguidice, P.C.
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| ¢ An 18-inch barrier protection layer will be installed over the drainage layef. A
series of sideslope diversion berms will be constructed during the placemént of this
layer in order to facilitate surface water runoff toward downchutes located at each
of the four major corners of 'the landfill. The uppermost 6 inches of this layer will
be mulched and seeded to promote the growth of a hearty vegetative layer.
Following the placement of the uppermost cap layer, the final extensions to the gas '

: vents will be fitted to complete the cap system.

_ The proposed modifications to the Part. 360 PVC Cap design for a portion of the
Abandoned City of Cortland Landfill are due to the desire to continue the use of the County’s
 site maintenance facility and specifically to accommodate heavy landfill equipment which

- will continue to drive across this area. The following modifications (presented earlier in

" Section 3) are required to satisfy these conditions:

o Replace barrier protection and drainage layers with 30 inches of stone to provide an
appropriate surface for the access of landfill vehicles and to allow surface water to

rapidly discharge from this horizon. -
| ¢ Eliminate topsoil and vegetative cover from design within areas of vehicle access.

Site monitoring will continue for a 30-year period in accordance with the general
layout of site monitoring locations discussed previdusly in Section 4.1.1. The monitoring
' program and analytical testing requirements have been developed in accordance with 6
NYCRR Part 360 regulations with additional requirements for the presence of particular
- organics. Appendix C presents the estimated annual costs associated with sampling and
! testing at each location.

|

i
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Institutional controls for this alternative are limited to the imposition of deed
restrictions regarding the future use of groundwater at the site, and the posting of warning
signs along the perimeters of the landfill property alerting potential trespassers to the “closed

hazardous waste disposal site” at the facility.

Finally, this alternative will also include the sorting and appropriate handling and
disposal of drums exposed at the surface within a wooded area adjacent to the Abandoned
City of Cortland Landfill, and the excavation and disposal of contaminated soils associated
witﬁ this area. A few drums were also identified w1thm the Isolated Buried Waste»Ar'ea
adjacent to the second settlemenf poﬁd. Any drums found to contain residues of previous

liquid wastes will be overpacked and shipped to an appropriate incineration facility.
5.2.1 Overall Protection of Human Health and the Environment

As previously discussed, there were essentially no baseline or future theoretical
risks to human health, wildlife or the environment associated with the landfill site.
Imposition of deed restrictions and the posting of warning signs at the landfill property
boundary will prevent the future development of these properties and the use of surface |
water and/or groundwater for public water supplies, and alert potential trespassers to the

site conditions at the property.

The construction of the landfill cap systems and the relocation of isolated waste
areas will serve to reduce the volume of leachate generated at the site, and will allow site
contaminants within each medium to naturally degrade at a faster rate as opposed to a

situation where leachate generation is continuous.

331.22/7.98 3-8 "~ Barton & Loguidice, P.C.



t
3
i
i

0ld Cortland County Landfill Final Feasibility Study Report

i
+

i

[

5.2.2 Overall Compliance with Chemical-Specific, Action-Specific and Location-
Specific SCGs
This alternative will satisfy the closure requirements specified in 6 NYCRR Part

360 for municipal solid waste landfills.

Although it is assumed that chemical-specific SCGs for surface water and sediment
would be attained after closure, due to a significant reduction in the volume of leachate
generation and expected dilution of future leachate migrating to groundwater, it cannot be

determined with any precision how long this will take.

5.2.3 Long-Term Effectiveness and Permanence

This alternative would provide the means to reduce the generation of leachate, and
therefore, the continued discharge of contaminants to the groundwater and surface water at
the site. Once the effects of capping have been realized, contaminant concentrations will
begin to decrease in response to natural degradation. Over the long-term, it is believed that

this alternative will be effective in providing permanent protection to the environment.
5.2.4 Reduction of Toxicity, Mobility or Volume

The construction of the landfill cap will serve to greatly reduce the volume of
leachate generated by infiltration through the waste. The toxicity of the leachate generated
is expected to be significantly reduced once fresh recharge from upgradient locations is

allowed to dilute groundwater concentrations. Capping the landfill may also result in a

" general lowering of the water table beneath the landfill, creating lower horizontal hydraulic

gradients, and resulting in slower groundwater flow velocities. Slower velocities within

331.22/7.98 3-9 Barton & Loguidice, P.C.
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the subsurface will enhanée the residence time, and the subsequent attemiation effects (é.g.,
dilution, dispersion, adsorption, biodegradation, transformation, chemical precipitation), on
certain organic and inorganic constituents. It is anticipated that ih_ere will be a significant
long-term reduction in the toxicity, mobility and volume of coﬁtaininants through the

implementation of this alternative.

5.2.5 Short-Term Effectiveness o

This alternative would achieve short-term effectiveness in the immediate removal ‘
of exposed drums and contaminated soil areas. In addition, the cap will also immediately
shut-off the infiltration of surface water into the waste. Short-term attainment of chemical-

specific SCGs is unlikely.
5.2.6 Implementability

Landfill closures have beén conducted under similar site conditions by a variety of
contractors. There appears to be adequate space along the slopes of the Old Couhty '
Landfill to accommodate the placement of excavated materials without compromising the
stability of the final cap. Manufactured materials such as the PVC geomembrane, filter
fabric and the gas vents are readily available, and will be supplied by the construction
contractor. Long-term water quality monitoring does not impose implementability

constraints.

331.22/7.98 ' 5-10 ~ Barton & Loguidice, P.C,
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5.2.7 Cost-Benefit Analysis

f The technologies presented within this alternative represent an appropriate level of
I effort needed to meet 6 NYCRR Part 360 closure requirements for municipal solid waste
landfills and to address the isolated disposal areas at the site. However, the capping of the
Buckbee-Mears Sludge Disposal Areas and the entire limits of the Abandoned City of
Cortland Landfill will increase the area reqﬁiring long-term care in the post-closure period.
Capping of these areas will also limit the available space at the landfill property which may
otherwise be effectively used by the County. Therefore, this alternative has a limited cost-

benefit relationship.

53  ALTERNATIVE III - Waste Containment Including Capping Plus Relocation of

Exposed Scrap Metal and Isolated Disposal Areas

This alternative incorporates most of the options included with the development of
l Alternative II. The exception applies to the excavation of the Buckbee-Mears Sludge
f Disposal Areas and relocation to the Old County Landfill, instead of capping in place. This
| alternative also proposes the combination of the Buckbee-Mears Disposal Areas and the
. Exposed Scrap Metal Aréa into one excavation, graded to promote drainage to the south
| (instead of backfilling). With the exception of cost, the effectiveness and compliance with
: SGSs of this alternative is identical to that presénted under Alternative II. The detailed

" evaluation of this alternative will therefore only include the cost-benefit analysis.

t
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5.3.1 Cost-Benefit Analysis

The costs associated with capping or excavation of the Buckbee-Mears Disposal
Areas are nearly identical. There are clearly greater benefits, however, related to the
excavation of these wastes. Specifically, excavation results in the complete removal of
wastes from an area, allowing this area to become uséful space. In addition, excavation
eliminates the need to dedicate resources to actively maintain a cap and gas venting
system. Fiﬁally, the removal of these wastes will forever eliminate the potential for future

releases of contaminants to the environment.

This alternative proposes that the Buckbee-Mears Disposal Areas will be shaped
and graded to drain collected surface water through two culverts to be installed at the
southern eﬁds of the respective excavation areas. This condition was proposed on the basis
of the size of the areas and the greater costs associated with backfilling. Subsequently, this
will allow for the excavated.Exposed Scrap Metal Area (situated adjacent to the southern
perimeter of the Abandoned City of Cortland Landfill) to be tied into the Buckbee-Mears
excavations and incorporated into this drainage system. The option to cap the Buckbee-
Mears Disposal Areas, as presented in Alternative II, did not present an economical way to
grade and drain surface water from the excavated Exposed Sérap Metal Area due to the -
length of culvert (and associated deeper excavation) required to maintain minimum slope
tolerances. As a result, Alternative II required the backfilling of the Exposed Scrap Metal

Area, thereby increasing the overall remedial construction costs.

331.22/7.98 5-12 . ' Barton & Loguidice, P.C.
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Therefore, in consideration of the similar costs associated with the disposition of
the Buckbee-Mears wastes, and the costs savings associated with shaping the resulting
excavations associated with the Exposed Scrap Metal Area and the Buckbee-Mears
Disposal Areas, it is apparent that this alternative exhibits a greater cost-benefit

relationship than Alternative II.

e e e et i o o+ e

5.4 ALTERNATIVE IV - Waste Containment Including Capping Plus Relocation of

E Exposed Scrap Metal and Isolated Disposal Areas, With Consolidation of Thin
Waste Areas

. This alternative incorporates most of the options included with the development of

- Alternative III. The exception applies to the consolidation of the Abandoned City of Cortland
Landfill through the excavation of the apparent thin waste area to the immediate south of the

. landfill vehicle access areas. As with the evaluation of Alternative III, the effectiveness and
compliance with SGSs of this alternative are identical. Therefore, the detailed evaluation of

. this alternative will only include the cost-benefit analysis.
|

!

|
|

Construction of the proposed landfill cap, long-term monitoring, and institutional

controls are similar to these previously described.

5.4.1 Cost-Benefit Analysis

The costs associated with the consolidation of the thin waste area associated with
the Abandoned City of Cortland Landfill are less than those associated with capping this
area using the standard Part 360 PVC Cap described earlier in this report. In addition, the
*  location of the thin waste area is adjacent to the Exposed Scrap Metal Area and therefore

can be incorporated into the grading and drainage plan described in: Alternative III.

331.22/7.98 5-13 Barton & Loguidice, P.C.
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Subsequently, there will be considerable cost savings associated with the activities
proposed under this alternative, obviously resulting in a gréater cost-benefit relationship

over Alternatives II & III.

5.5 Summarv_ of Cost-Benefit Analvses: Alternatives I Through IV

The previous discussions identified the probable benefits to the envirc;nment and the
wildlife communities with the implementation of each remedial alternative. The relationship
between the apparent benefit and the estimated capital and O&M costs associated with each
alternative provides the basis on which the most appropriate remedy should be selected. The

analysis of these relationships leads to the following conclusions:

e Alternative I cannot be considered a viable remedial alternative at this site since it
does not comply with Federal and State guidelines for closure of inactive hazardous

waste disposal facilities.

e Institutional controls and deed restrictions will provide the best option to eliminate the
possibility of contaminated groundwater being utilized for public water supply

sources.

e Alternatives II through I'V each exhibit acceptable benefits to the environment; as each
alternative meets the goals presented earlier in Section 2. However, specific cost
savings are made possible through the various configurations of capping and waste

excavation and relocation activities. In general, the evaluation of the various closure

scenarios indicated that the alternatives which propose greater excavation and waste - ‘

relocation (rather than capping) result in-lower overall construction costs. This trend

is shown with the decreasing Net Present Worth costs from Alternative II (least

331.22/7.98 : 7 ' 3-14 Barton & Loguidice, P.C.
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‘: acreage affected by waste excavation/relocation) to Alternative IV (greatest acreage
affected by waste excavation/relocation), suggesting that Alternative IV offers the

greatest cost-benefit relationship.

5.6 Recommended Remedial Alternative

Based on the detailed analyses of technical feasibility, implementability,

environmental effectiveness and cost presented in Sections 3, 4 and 5 of this report,
éAlternative IV - "Waste Containment Including Capping plus'Relocation of Exposeq Scrap
Metal and Isolated Disposal Areas, With Consolidation of Thin Waste Areas" is the
irecommended alternative. This alternative will meet all of the remedial objectives set forth
ffor this project by implementing specific institutional controls, and source control measures

.through both capping and waste excavation/relocation activities.

! This alternative includes the reduction of leachate generation through capping of the

! . . . .
ilandfill with a low permeability cap system; the excavation and relocation of isolated and thin
.waste areas, and; the removal and proper disposal of both the exposed and shallow buried

}
‘drums.
1
I

I

1
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.05a

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

(5 JUNE 1996)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME:

11

3 DATE: 2/12/1998

. ¢:\help305\DATA4.D4
c:\help305\DATA7.D7
c:\help305\DATA13.D13
c:\help305\DATA11.D11
C:\HELP305\SOILCAP.D10
c:\help305\soilcap.OUT
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TITLE:

0l1ld Cortland County LF FS: Part 360 Soil Cap

*****ﬁ************************************************************************

NOTE:

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE'l = VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTENT

EFFECTIVE SAT. HYD.

COND.

LAYER 2

6.00

0.4570
0.1310
0.0580
0.4359

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0.999999975000E-05 CM/SEC



TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 0

"THICKNESS = 12.00

POROSITY = 0.4570
FIELD CAPACITY = 0.1310
WILTING POINT o= 0.0580
INITIAL SOIL WATER CONTENT = 0.1581

EFFECTIVE SAT. HYD. COND.

INCHES
VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0.999999975000E-05 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER

MATERIAL TEXTURE NUMBER 0

EFFECTIVE SAT. HYD. COND.
SLOPE
DRAINAGE LENGTH

25.00
230.0

THICKNESS = 12.00

POROSITY = 0.4170
FIELD CAPACITY = 0.0450
WILTING POINT = 0.0180
INITIAL SOIL WATER CONTENT = 0.1093

- TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS = 18.00

POROSITY = 0.4270
FIELD CAPACITY - = 0.4180
WILTING POINT = 0.3670
INITIAL SOIL WATER CONTENT = 0.4270

EFFECTIVE‘SAT. HYD. COND.

INCHES
VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0.100000005000E-02 CM/SEC

PERCENT
FEET

INCHES
VOL/VOL
VOL/VOL
VOL/VOL

VOL/VOL
0.100000001000E-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED

FROM DEFAULT

SOIL DATA BASE USING SOIL TEXTURE # 5 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 25.%

AND A SLOPE LENGTH OF .230. FEET.

SCS RUNOFF CURVE NUMBER = 67.
FRACTION OF AREA ALLOWING RUNOFF = 100
AREA PROJECTED ON HORIZONTAL PLANE = 1
EVAPORATIVE ZONE DEPTH = 20
INITIAL WATER IN EVAPORATIVE ZONE = 5

60

.0 PERCENT
.000 ACRES
.0 INCHES
.178 INCHES



9.060 INCHES
1.080 INCHES
0.000 INCHES
13.510 INCHES
13.510 INCHES
0.00 INCHES/YEAR

UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER )
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: - EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

ITHACA NEW YORK

STATION LATITUDE = 42.40 DEGREES
MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 130 )
END OF GROWING SEASON (JULIAN DATE) = 279 .
EVAPORATIVE ZONE DEPTH = 20.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.30 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 74.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 69.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 75.00 %

= 76.00 %

AVERAGE 4TH QUARTER RELATIVE HUMIDITY

NOTE: PRECIPITATION DATA FOR ITHACA

. NEW YORK
WAS ENTERED FROM THE DEFAULT DATA FILE.

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ITHACA NEW YORK

NORMAL MEAN MONTHLY TEMPERATURE . (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP - APR/OCT MAY /NOV JUN/DEC
22.20 22.70 32.20 44.50 54.80 64.30

68.80 67.10 60.20 49.60 39.30 27.60

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ITHACA NEW YORK
AND STATION LATITUDE = 42.40 DEGREES
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MONTHLY TOTALS (IN INCHES) FOR YEAR 1974
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JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 1.84 2.39 2;54 3.88 4.92
1.24 3.21 4.98 2.08 3.72 3.08
RUNOFF 0.699 0.246 3;281 1.294 0.240 1.904
0.126 1.079 1.365 0.232 0.827 1.223
EVAPOTRANSPIRATION 0.442 0.482 0.368 1.703 3.387 3.511
4.311 -1.117 2.590. 1.674 1.020 0.302
LATERAL DRAINAGE COLLECTED 0.3066 0.1367 6.0557 '0.1561 0.3774 0.2678
FROM LAYER 3 0.1848 0.2095 0.1546 0.0987 0.0399 0.3593
PERCOLATION/LEAKAGE THROUGH 0.1154 0.0997 0.1075 6.1053 0.1177 0.1108
LAYER 4 0.1115 0.1123 0.1071 0.1087 0.1033- 0.1172
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 1.705 0.842 0.310 0.897 2.099 1.539
TOP OF LAYER 4 1.028 1.165 0.888 0.549 0.229 1.999
STD. DEVIATION OF DAILY 0.333 0.187 0.128 0.896 0.127 0.195
HEAD ON TOP OF LAYER 4 0.152 0.088 0.116 0.134 0.061 0.584

khkkkhkhkkhkhkhkhkhkhkhkhkdhhkhkhkhkkhhdkhkhkhhkhkhkhkkkhkhkkhhhkkhkhkhkhkhkhkkhkkkkkhkkhkkhkhhkkhkkhkhkkkhkkhkkkkkk
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ANNUAL TOTALS FOR YEAR 1974

INCHES CU. FEET PERCENT
PRECIPITATION - 37.02 134382.578  100.00
RUNOFF 12.518 45438.539 33.81
EVAPOTRANSPIRATION 20.906 75887.664 56.47
DRAINAGE COLLECTED FROM LAYER 3 2.3471 8520.057 6.34
PERC. /LEAKAGE THROUGH LAYER 4 1.316162 4777 .667 3.56
AVG. HEAD ON TOP. OF LAYER 4 1.1042
CHANGE IN WATER STORAGE "=0.066 -241.290 -0.18
SOIL WATER AT START OF YEAR 14.175 51455.78i
SOIL WATER AT END OF YEAR 14.109 51214.492

0.006 0.000 0.00

SNOW WATER AT START OF YEAR



SNOW WATER AT END OF YEAR 0.000 0.000 0.00

ANNUAL WATER BUDGET BALANCE 0.0000 - -0.065 0.00
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MONTHLY TOTALS (IN INCHES) FOR YEAR 1975

PRECIPITATION , 1.44 3.06 2.25 1.24 3.88 4.95

3.64 4.36 7.75 3.24 1.95 3.22

RUNOFF 0;000 0.049 3.710 0.436 0.631 1.279
0.904 1.001 4.233 0.999 0.180 0.000

EVAPOTRANSPIRATION 0.507 0.468 0.315  1.204 3.001 4.492
4.817 2.856 2.635 1.796 0.993 0.447
LATERAL DRAINAGE COLLECTED 0.2812 0.1225 0.0459 0.1611 0.3341 0.2254
FROM LAYER 3 . ‘ 0.1411 0.1782 0.1599. 0.1433 0.2193 0.3099
PERCOLATION/LEAKAGE THROUGH 0.1146 0.0992 0.1069 0.1055 0.1163 0.1094
LAYER 4 . 0.1100 0.1113 0.1073 0.1101 0.1092 0.1155

AVERAGE DAILY HEAD ON 1.564 0.754 0.255 0.926 ° 1.858 1.296

TOP OF LAYER 4 ' 0.785 0.991 0.919 0.797 1.260 1.724
STD. DEVIATION OF DAILY 0.312 0.175 0.120 0.773 0.125 0.148
HEAD ON TOP OF LAYER 4 0.137 .0.191 0.048 0.219 0.099 0.232
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ANNUAL TOTALS FOR YEAR 1975

PRECIPITATION . 40.98 148757.406 100.00

RUNOFF . 13.424 48727.695 32.76



EVAPOTRANSPIRATION : 4 - 23.530 85412.953 57.42

DRAINAGE COLLECTED FROM LAYER 3 7 . 2.3219 8428.415 5.67V
PERC.]LEAKAGE THRbUGH LAYER 4 1.315445 4775.064 3.21
AVG. HEAD ON TOP OF LAYER 4" : 1.0941

CHANGE IN WATER STORAGE 0.389 1413.270 0.95
SOIL WATER -AT START OF YEAR 14.109 - $1214.492

SOIL WATER AT END OF YEAR 12.175. 44195.871

SNOW WATER AT START OF YEAR . 0.000 | 0.000 . 0.00
SNOW WATER AT EﬁD OF YEAR 2.323 8431.890 5.67

ANNUAL WATER BUDGET BALANCE 0.0000 0.013 0.00
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MONTHLY TOTALS (IN INCHES) FOR YEAR 1976

———-————-—-—--—-—--——_---———--—_-————-———---——_—_—_——-—-———---——-—-—-—-——-—-——_

PRECIPITATION 3.00 2.27 2.81 3.80 3.32 4.47
‘8.44 3.66 3.37 5.91 1.63 1.77
RUNOFF . 0.000 0.012 0.702 6.467 0.853 1.121
4.003 1.060 0.824 3.246 0.011 0.002
EVAPOTRANSPIRATION ’ 0.466 0.531 0.630  1.519 3.524 3.864
: 6.176 3.103 2.003 1.590 1.035 0.464
LATERAL DRAINAGE COLLECTED 0.1966 0.0765 0.0137 0.0126 . 0.3384 0.3013
FROM LAYER 3 ' » 0.1931 0.1912 0.1840 0.1240 0.0424 0.0026
PERCOLATION/LEAKAGE THROUGH 0.1119 0.1011 0.0728 0.0302 0.1165 0.1119

LAYER 4 0.1117 0.1117 0.1080 0.1095 0.1034 0.0323

—— e — — — — — — — — > D M D > W —————— - T — —— . — — — - G . - - - T T T S ———— T D T  — —— ———— ———

AVERAGE DAILY HEAD ON 1.094 0.455 0.076 0.072 1.882 1.732
TOP OF LAYER 4 1.074 1.063 1.057 0.689 0.244 0.014

STD. DEVIATION OF DAILY 0.243 0.140 0.077 0.149 0.414 0.180



HEAD ON TOP OF LAYER 4 0.178 0.266 0.079 0.146 0.099 0.027
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ANNUAL TOTALS FOR YEAR 1976

INCHES - CU. FEET PERCENT

PRECIPITATION T aaas 161353.516  100.00
’ RUNOFF . o 18.302 66437.180 41.17

EVAPOTRANSPIRATION ) 24.904 90402.328 56.03

DRAINAGE COLiECTED FROM LAYER 3 1.6762 6084.723 3.77

PERC. /LEAKAGE THROUGH LAYER 4 - 1.120983 4069.168 2.52

AVG. HEAD ON TOP OF LAYER 4 0.7877

CHANGE IN WATER STORAGE i -1.554 -5639.880 -3.50

SOIL WATER AT START OF YEAR ' 12.175 44195.871

SOIL WATER AT END OF YEAR 11.290 . 40981.793

SNOW WATER AT START OF YEAR 2.323 ' 8431.890 5.23

SNOW WATER AT END OF YEAR 1.655 - 6006.088 v3.72

ANNUAL WATER BUDGET BALANCE 0.0000 : ‘ -0.003 0.00

kkkkkkhkdkkhkhkhkdkhkhhkhkhkhkhkhhkhkkhkhkkkkkhkkhkkkdhkkkkhhhhhhhhhkhhhhhhhhhhhkhkhkhkhdhhhkkhkhkhkkkk
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MONTHLY TOTALS (IN INCHES) FOR YEAR 1977

PRECIPITATION 1.36 1.82 3.29 2.32 2.17 3.03
5.20 4.67 9.13 5.89 3.55 - 3.87
RUNOFF 0.580 2.209 3.688 1.325 0.525 0.499

1.100 0.961 4.480 2.457 0.885 2.037

EVAPOTRANSPIRATION 0.402 0.503 0.390 0.668 2.217 2.938
. 4.336 3.726 2.790 1.789 ‘1.152 0.447



LATERAL DRAINAGE COLLECTED -0.0000 0.0000 0.0000 -0.0031 0.0301 0.0050
FROM LAYER 3 " 0.0209 0.0093 0.0316 0.0294 0.3374 0.4708

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0129 0.1064 .0.0890
LAYER 4 0.1061 0.1057 0.1031 0.0744 0.1130 0.1208

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.018 ‘0.168 0.029
TOP OF LAYER 4 0.116 0.051 0.181 0.163 1.939 2.619

STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.053 0.046 0.033
HEAD ON TOP OF LAYER 4 0.020 0.025 0.062 0.293 0.656 @ 0.344

*******************************************************************************
T
*******************************************************************************

ANNUAL TOTALS FOR YEAR 1977
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INCHES CU. FEET PERCENT
PRECIPITATION " 46.30 1168069.031  100.00
RUNOFF 20.746 75308.578 44.81
EVAPOTRANSPTRATION 21.357 ' 77525.055 46.13
DRAINAGE COLLECTED FROM LAYER 3 0.9375  3403.232 2.02
PERC. /LEAKAGE THROUGH LAYER 4 £ 0.831469 3018.233 1.80
AVG. HEAD ON TOP OF LAYER 4 0.4404
CHANGE IN WATER STORAGE 2.428 ' 8813.878 5.24
SOIL WATER AT START OF VEAR 11.290 40981.793
SOIL WATER AT END OF YEAR 15.107 1 54837.613
SNOW WATER AT START OF YEAR 1.655 6006.088 3.57
SNOW WATER AT END OF YEAR 0.266 964.143, 0.57
ANNUAL WATER BUDGET BALANCE 0.0000 0.00

0.053

*******************************************************************************

.
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MONTHLY. TOTALS (IN INCHES) FOR YEAR 1978

PRECIPITATION 6.37 0.91 1.77 1.96 1.91 2.64
2.33 4.25 1.94 3.62 0.95 3.39
RUNOFF 1.874 0.488 4.476. 1.178 0.033 0.287
0.508 1.360 0.226 0.916 0.000 0.147
EVAPOTRANSPIRATION 0.366 0.394 0.370 0.505 2.471 3.088
4.479 2.270 1.520 1.418 1.127 0.643
LATERAL DRAINAGE COLLECTED 0.2576 0.1093 0.0368 0.0002 0.4641 0.5004
FROM LAYER 3 0.3657 0.3270 0.2310 0.1631 0.0908 0.0297
PERCOLATION/LEAKAGE THROUGH 0.1138 0.0988 0.1066 0.0095 0.1095 0.1183
LAYER 4 0.1174 0.1161 0.1096 0.1108 0.1050 0.1064
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 1.433 0.673 0.204 0.001 2.581 2.876
TOP OF LAYER 4 2.034 1.819 1.328 0.907 0.522 0.165
STD. DEVIATION OF DAILY 0.293 0.164 0.113 0.005 1.334 0.315
HEAD ON TOP OF LAYER 4 0.194 0.173 0.161 0.117 0.112 0.080
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*******************************************************************************

ANNUAL TOTALS FOR YEAR 1978

INCHES CU. FEET PERCENT

PRECIPITATION ~ ' . 32.08 116305.187  100.00

RUNOFF 11.492 41716.937 © 35.87
' EVAPOTRANSPIRATION 18.651 ‘ 67702.102 58.21

DRAINAGE COLLECTED FROM LAYER 3 2.5757 9349.834 8.04

PERC. /LEAKAGE THRbUGH LAYER 4 1.221877 4435.413 3.81

AVG. HEAD ON TOP OF LAYER 4 1.2120

CHANGE IN WATER STORAGE -i.901 -6899.089- -5.93

SOIL WATER AT START OF YEAR 15.107 54837.613



ESOIL WATER AT END OF YEAR 11.566. 41983.887

'SNOW WATER AT START OF YEAR 0.266 : 964.143 0.83
SNOW WATER AT END OF YEAR . 1.906 6918.781 5.95
ANNUAL WATER BUDGET BALANCE : 0.0000 - =0.009 0.00

*******************************************************************************

*******************************************************************************

- AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1974 THROUGH 1978

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION
TOTALS 2.80 2.09 2.65 2.37 3.03 4.00
4.17 4.03 5.43 4.15 2.36 3.07
STD. DEVIATIONS 2.10 0.80 0.63 0.94 0.94 1.09
2.81 0.59 2.99 1.70 1.22 0.78
RUNOFF
TOTALS » 0.631 0.601 3.171 2.140 0.457  1.018
1.328 1.092  2.226 1.570 0.381 0.682
STD. DEVIATIONS 0.766 ~ 0.919 1.447 2.446 0.323 0.646
1.542 0.157 1.989 1.239 . 0.440 0.914
EVAPOTRANSPIRATION .
TOTALS 0.437 0.476 0.415 1.120 2.920 3.579
4.824 2.614 2.308 1.653 . 1.065 0.461
STD. DEVIATIONS 0.055 0.051 0.123 0.522 0.567 0.627
' 0.782 0.987 0.532 0.157 0.070 0.122

LATERAL DRAINAGE COLLECTED FROM LAYER 3

TOTALS 0.2084 - 0.0890 .0.0304 0.0666 0.3088 0.2600
' 0.1811 0.1830 0.1522 0.1117 0.1460 0.2345

STD. DEVIATIONS 0.1234 0.0545 0.0230 0.0841 0.1643 10.1773
0.1240 0.1137 0.0739 0.0518 . 0.1294 - 0.2079

PERCOLATION/LEAKAGE THROUGH LAYER 4

TOTALS - 0.0911 0.0798 0.0787 0.0527 0.1133 0.1079
0.1113 0.1114 0.1070 0.1027 0.1068 0.0984

STD. DEVIATIONS 0.0510 0.0446 0.0464 0.0488 0.0050 0.0111



0.0040

0.0037

0.0024

0.0158 0.0042

0.0373

AVERAGES 1.1591
1.0074
STD. DEVIATIONS 0.6865
0.6896

0.5447
1.0181

0.3366
0.6325

0.1691
0.8747

0.1281
0.4246

0.3829 1.7178
0.6212 0.8389
0.4834  0.9139
0.2882  0.7440

1.4942
1.3041

1.0191
1.1563

*******************************************************************************
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1974 THROUGH 1978

5.757)
4.0136)
2.4248)

0.66806)
0.20114)

0.315)

INCHES
PRECIPITATION 40.16 (
RUNOFF 15.296 (
EVAPOTRANSPIRATION 21.869 (
LATERAL DRAINAGE COLLECTED 1.97169 (
FROM LAYER 3
PERCOLATION/LEAKAGE THROUGH 1.16119 ¢
LAYER 4
AVERAGE HEAD ON TOP 0.928 (
OF LAYER 4
CHANGE IN WATER STORAGE -0.141 (

1.7305)

CU. FEET
" 145773.5
55525.79
79386.02

7157.252

4215.109

-510.62

54.458

4.90984

2.89155

-=0.350
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PEAK DAILY VALUES FOR YEARS 1974 THROUGH 1978

(INCHES) (CU. FT.)

PRECIPITATION o T 3.13 11361.900
RUNOFF | 2.556 9277.4287
DRAINAGE COLLECTED FROM LAYER 3 0.02112 76.68034
PERCOLATION/LEAKAGE THROUGH LAYER 4 0.004090 14.84602
AVERAGE HEAD ON TOP OF LAYER 4 3.642
MAXTMUM HEAD ON TOP OF LAYER 4 7.012
LOCATION OF MAXIMUM HEAD IN LAYER 3 '

(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER ' 5.10 25775.8906
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3932
MINIMUM VEG. SOIL WATER kVOL/VOL) 0.0560

*** Maximum heads are computed using McEnroe’s equations. ***

Reference: Maximum Saturated.Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 1978

LAYER (INCHES) (VOL/VOL)
1 2. 0446 " 0.3208
2 1.0291 0.0858
3 0.8061 . 0.0672
4 7.6860 . 0.4270
SNOW WATER 1.906
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP MODEL VERSION 3.05a

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

(5 JUNE 1996)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
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* %
* %
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME: 13:

4 DATE: 2/13/1998

a:\help305\DATA4.D4
a:\help305\DATA7.D7
-a:'\help305\DATA13.D13
a:\help305\DATA11.D11
a:\help305\SOILCAPD.D10
a:\help305\SOILCAPD.OUT
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TITLE:

01d Cortland County LF FS: Part 360 Soil Cap (w/o drainage)
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER o

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

LAYER 2

6.00
0.4570
0.1310
0.0580
0.4356

. INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0.999999975000E-05 CM/SEC



TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 0

12.00 INCHES

0.4570 VOL/VOL

0.1310 VOL/VOL

0.0580 VOL/VOL

0.1431 VOL/VOL
0.999999975000E-05 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT i A
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0
12.00 INCHES
0.4570 VOL/VOL
0.1310 VOL/VOL
0.0580 VOL/VOL
0.3137 VOL/VOL.
0.999999975000E-05 CM/SEC
25.00  PERCENT
230.0 FEET

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH

: TYPE 3 - BARRIER SOIL LINER
: MATERIAL TEXTURE NUMBER 16 . -

THICKNESS 18.00 INCHES
POROSITY 0.4270 VOL/VOL

FIELD CAPACITY 0.4180 VOL/VOL
WILTING POINT 0.3670 VOL/VOL
INITIAL SOIL WATER CONTENT 0.4270 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000001000E-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 5 WITH A
-FAIR STAND OF GRASS, A SURFACE-SLOPE OF 25.%
_AND A SLOPE LENGTH OF 230. FEET.

67.60

100.0 PERCENT
1.000 ACRES

20.0 INCHES

© 4.724 INCHES

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE



9.140 INCHES

1.160 INCHES

0.000 INCHES

15.781 INCHES

15.781 INCHES .
0.00 INCHES/YEAR

UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER -

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

ITHACA NEW YORK

STATION LATITUDE = 42.40 DEGREES
MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 130
"END OF GROWING SEASON (JULIAN DATE) = 279
EVAPORATIVE ZONE DEPTH = 20.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.30 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 74.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 69.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 75.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 76.00 %

NOTE: PRECIPITATION DATA FOR ITHACA NEW YORK

WAS ENTERED FROM THE DEFAULT DATA FILE.

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ITHACA ‘ NEW YORK

NORMAL, MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

22.20 22.70 32.20 44.50 54.80 64.30
68.80 + 67.10 60.20 49.60 39.30 27.60

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ITHACA NEW YORK
AND STATION LATITUDE = 42.40 DEGREES
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MONTHLY TOTALS (IN INCHES) FOR YEAR 1974




JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION : 1.84 2.39 3.14 2.54 3.88 4.92

. ’ 1.24 3.21 4.98 2.08 3.72 . 3.08
RUNOFF 0.674 0.232 3.220 1.255 0.242 1.875
0.124 1.094 1.364 0.236 0.827 1.238

EVAPOTRANSPIRATION 0.456 0.482 0.403 1.637 3.317 3.198
4.291 0.954 3.036. 1.439 0.809 0.282
LATERAL DRAINAGE COLLECTED 0.0131 0.0111 0.0114 0.0127 0.0173 0.0168

FROM LAYER 3 , 0.0176 0.0179 0.0174 0.0179 0.0170 0.0196 .
PERCOLATION/LEAKAGE THROUGH 0.1481 0.1313 0.1427 0.1434 0.1620 0.1569
LAYER 4 0.1627 0.1637 0.1586 0.1638 0.1575 0.1692
" MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 7.283 6.817 6.362 @ 7.288 9.646 9.677
TOP OF LAYER 4 9.781 9.946 9.973 9.959 9.788 10.884
STD. DEVIATION OF DAILY 0.145 0.128 0.139 1.305 0.176 0.069
HEAD ON TOP OF LAYER 4 0.145 0.054 0.031 0.044 0.114 1.466

**********************************************************{********************.

N

*******************************************************************************

ANNUAL TOTALS FOR YEAR 1974

INCHES CU. FEET PERCENT
PRECIPITATION T 37.02 134382.578  100.00
RUNOFF 12.380 44940.781 33.44

EVAPOTRANSPIRATION 20.304 73704.812 54.85

DRAINAGE COLLECTED FROM LAYER 3 0.1898 688.920 0.51

PERC. /LEAKAGE THROUGH LAYER 4 1.859938 6751.576 5.02

AVG. HEAD ON TOP OF LAYER 4 8.9503

CHANGE IN WATER STORAGE 2.286 8296.536 6.17

SOIL WATER AT START OF YEAR 16.174 58713.254

SOIL WATER AT END OF YEAR 18.460 67009.789

SNOW WATER AT START OF YEAR 0.000 0.00

0.000



/ SNOW WATER AT END OF YEAR - , 0.000 0.000 0.00

ANNUAL WATER BUDGET BALANCE 0.0000 - -0.051 0.00
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***********************************************************************i*******

MONTHLY TOTALS (IN INCHES) FOR YEAR 1975

PRECIPITATION 1.44 3.06 2.25 1.24 3.88 4.95
3.64 4.36 7.75 3.24 1.95 3.22
RUNOFF ) 0.000 0.055 3.873 0.484 0.630 1.280
0.865 0.994 4.220 1.000 0.180 0.000
EVAPOTRANSPIRATION 0.507 0.468 0.335 1.330 3.061 4,385
4.936 3.300 3.370 1.757 0.964 0.410
LATERAL DRAINAGE COLLECTED 0.0171 0.0146 0.0152 0.0203 0.0277 0.0233
FROM LAYER 3 0.0227 0.0213 0.0182 0.0179 0.0167 0.0176
PERCOLATION/LEAKAGE THROUGH 0.1611 0.1428 0.1551 0.1681 0.1957 0.1779
LAYER 4 0.1795 0.1747 0.1612 0.1639 0.1564 0.1630

AVERAGE DAILY HEAD ON 9.494 8.980 8.477 11.643 15.413 13.380
TOP OF LAYER 4 4 . 12.642 11.829 10.436 9.972 9.586 9.816
STD. DEVIATION OF DAILY 0.160 0.142 0.153 3.093 0.359 0.579
HEAD ON TOP OF LAYER 4 0.140 ° 1.141 0.608 0.046 0.141 0.121
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" ANNUAL TOTALS FOR YEAR 1975

. PRECIPITATION ' 40.98 148757.406 100.00

RUNOFF 13.580 49296.043 33.14



EVAPOTRANSPIRATiON ' . 24.825 90113.547 60.58

DRAINAGE CdLLECTED FROM LAYER 3 0.2326 - . 844.160 . 0.57

PERC. /LEAKAGE THROUGH LAYER 4 1.999283 7257.396 4.88
AVG. HEAD ON TOP OF LAYER 4 10.9723

CHANGE IN WATER STOﬁAGE» 0.343 1246.257 0.84
SOIL WATER AT START OF YEAR 18.460 - 67009.789

SOIL WATER AT END OF YEAR 16.480 59824.156

SNOW WATER AT START OF YEAﬁ 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 2.323 8431.890 5.67
ANNUAL WATER BUDGET BALANCE A | ' 0.0000 0.007 0.00
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*******************************************************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 1976

PRECIPITATION 3.00 2.27 2.81 3.80 . 3.32 4.47
" 8.44 3.66 3.37 5.91 1.63 1.77
: C .

RUNOFF 0.000 0.029 0.952 6.791 0.926 1.062
4.022 1.053 0.824 3.248 0.006 0.002

EVAPOTRANSPIRATION ‘ 0.466 0.531 0.630 1.395 3.362 - 4.080
6.199 3.553 2.205 1.386 0.890 0.464
LATERAL DRAINAGE COLLECTED 0.0168 0.0148 0.0150 0.0136 0.0198 0.0216
FROM LAYER 3 0.0214 0.0196 0.0174 0.0178 0.0170 0.0166
PERCOLATION/LEAKAGE THROUGH 0.1602 0.1470 0.1542 0.1464 0.1698 0.1724

LAYER 4 0.1751 0.1691 0.1587 0.1635 0.1574 0.1596

AVERAGE DAILY HEAD ON - 9.345 8.826 8.318 7.828 10.990 12.418
TOP OF LAYER 4 11.898 10.874 10.000 9.910 9.762 9.247

STD. DEVIATION OF DAILY ] 0.159 0.146 0.152 0.126 1.767 0.169



- HEAD ON TOP OF LAYER 4

0.159

0.733

0.011

0.090

0.140

10.159
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ANNUAL TOTALS FOR YEAR 1976

INCHES CU. FEET
PRECIPITATION Taa.as 161353.516  100.00
RUNOFF 18.915 68660.305 42.55
EVAPOTRANSPIRATION 25.161 91333.937 56.60
DRAINAGE COLLECTED FROM LAYER 3 0.2114 767.217 0.48
PERC. /LEAKAGE THROUGH LAYER 4 1.933620 7019.042 4.35
AVG. HEAD ON TOP OF LAYER 4 9.9513
CHANGE IN WATER.STORAGEt -1.771 -6427.036 -3.98
SOIL WATER AT START OF YEAR 16.480 59824.156 '
SOIL WATER AT END OF YEAR 15.378 55822.922
"SNOW WATER AT START OF YEAR 2.323 8431.890 5.23
SNOW WATER AT END OF YEAR 1.655 6006.088 3.72
ANNUAL WATER BUDGET BALANCE 0.0600 0.055 0.00
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MONTHLY TOTALS (IN INCHES) FOR YEAR 1977

PRECIPITATION 1.36 1.82 3.29 2.32 2.17 3.03
5.20 4.67 9.13 5.89 3.55 3.87

RUNOFF 0.580 1.872 3.367 1.143 0.524 0.678
1.091 0.958 4.472 2.457 0.885 2.122

EVAPOTRANSPIRATION 0.402 0.503 0.390 0.666 2.198 3.228
4.528 2.845 2.638 1.794 1.137 0.447



LATERAL DRAINAGE COLLECTED 0.0128

0.0157 0.0133 0.0139 0.0126 0.0119
FROM LAYER 3 0.0133 0.0177 10,0172 0.0212 0.0258 0.0218
PERCOLATION/LEAKAGE THROUGH 0.1565 0.1387 0.1507 0.1432 0.1472 0.1409
LAYER 4 0.1487 0.1631 0.1582 0.1745 0.1861 0.1765
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 8.713 8.216 7.730 7.254 7.134 6.852
TOP OF LAYER 4 7.383 9.835 9.904 11.782 14.830 12.131
STD. DEVIATION OF DAILY 0.155 0.137 0.148 0.121 0.091 0.034
HEAD ON TOP OF LAYER 4 0.723 0.265 0.061 1.612 1.692 - 3.077
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ANNUAL TOTALS FOR YEAR 1977

-—— —— - - - - —— - - —— T T — — - ———— — — - - S - — - e W = e - ——

INCHES CU. FEET PERCENT
PRECIPITATION 46.30 168069.031  100.00
RUNOFF 20.150 73143.437 43.52
EVAPOTRANSPIRATION 20.776 75416.953 44.87
DRAINAGE COLLECTED FROM LAYER 3 0.1973 716.038 0.43
PERC. /LEAKAGE THROUGH LAYER 4 1.884281 6839.938 - 4.07
AVG. HEAD ON TOé OF LAYER ¢4 9.3135 |
.CHANGE IN WATER STORAGE 3.293 11952.619 - 7.11
SOIL WATER AT START OF YEAR 15.378 55822.922
SOIL WATER AT END OF YEAR 20.060 72817.484
SNOW WATER AT START OF YEAR 1.655 6006.088 3.57
SNOW WATER AT.END-OFEYEAR 0.266 964.143 0.57
ANNUAL WATER BUDGET BALANCE 0.0000 0.038 0.00

*******************************************************************************
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MONTHLY TOTALS (IN INCHES) FOR YEAR 1978

PRECIPITATION 6.37 0.91 1.77 1.96 1.91 2.64
2.33 4.25 1.94 - 3.62 0.95 3.39

RUNOFF 2.021 0.585 4.704. 1.356 0.035 0.287
: 0.508 1.363 0.222 0.917 0.000 0.146
EVAPOTRANSPIRATION 0.366 0.394 0.371 0.506 2.467 3.088
5.066 3.031 2.389 1.443 0.949 0.559

LATERAL DRAINAGE COLLECTED
FROM LAYER 3

0.0168 0.0144 0.0150 0.0137 0.0315 0.0325
0.0281 0.0202 0.0174 0.0179 0.0172 0.0173

0.1603 0.1421 0.1544 0.1466 0.2080 0.2081
0.1969 0.1711 0.1588 0.1637 0.1581 0.1617

PERCOLATION/LEAKAGE THROUGH
LAYER 4

AVERAGE DAILY HEAD ON 9.371 8.859 8.359 7.853 17.510 18.702
TOP OF LAYER 4 15.615 11.208 10.013 9.936 9.881 9.595

- STD. DEVIATION OF DAILY 0.159 0.141 0.152 0.144 4.809 1.041
HEAD ON TOP OF LAYER 4 1.079 0.035 0.044 0.133

+ 1.095 0.112
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ANNUAL TOTALS FOR YEAR 1978

INCHES CU. FEET PERCENT
PRECIPITATION " 32.08 116305.187  100.00
RUNOFF 12.143 44078.711 37.90

EVAPOTRANSPIRATION 20.628 74880.578 64.38

DRAINAGE COLLECTED FROM LAYER 3 0.2419 878.092 0.75

PERC. /LEAKAGE THROUGH LAYER 4 , 2.029741 7367.961 6.34

AVG. HEAD ON TOP OF LAYER 4 11.4084

CHANGE IN WATER STORAGE -3.003 -10900.167 -9.37

SOIL WATER AT START OF YEAR 20.060 72817.484



SOIL WATER AT END OF YEAR . 15.417 : 55962.680

SNOW WATER AT START OF YEAR . 0.266 - . 964.143 0.83
. SNOW WATER AT END OF YEAR . 1.906 6918.781 5.95
ANNUAL WATER BUDGET BALANCE - 0.0000 0.016 0.00

*******************************************************************************
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JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

TOTALS 2.80 2.09 2.65 . 2.37 3.03 4.00
4.17 4.03 5.43 4.15 2.36 3.07
STD. DEVIATIONS 2.10 0.80 0.63 0.94 0.94 1.09
‘ 2.81 0.59 2.99 1.70 1.22 0.78
RUNOFF
TOTALS . 0.655 0.555 3.223 2.206 0.471 - 1.036
1.322 1.092 2.221 1.572 0.380 0.702
STD. DEVIATIONS ~ 0.826 0.769 1.396 2.586 0.346 0.603
. 1.553 0.160 1.984 1.238  0.441 0.948
- EVAPOTRANSPIRATION
TOTALS 0.439 0.476 0.426 1.107 2.881 3.596
E 5.004 - 2.737 2.728 1.564 0.950 0.432
STD. DEVIATIONS ~ 0.056 0.051 0.117 0.492 0.522 0.594
' 0.737  1.032 0.475 0.195 0.121 0.101

TOTALS N : 0.0159 0.0136 0.0141 0.0146 0.0218 0.0212
‘ 0.0206 0.0193 0.0175 0.0185 0.0187 0.0186

STD. DEVIATIONS 0.0017 0.0015 0.0016 - 0.003é 0.0076 0.0077
0.0056 0.0015 0.0004 0.0015 0.0040 0.0021

PERCOLATION/LEAKAGE THROUGH LAYER 4

TOTALS o 0.1572 0.1404 0.1514 0.1495 0.1766 0.1712
0.1726 0.1684 0.1591 0.1659 0.1631 0.1660

STD. DEVIATIONS 0.0054.’ 0.0059 0.0052 0.0105 0.0249 0.0251



0.0181 0.0050 0.0012 0.0048 0.0129 0.0069

DAILY AVERAGE HEAD ON TOP OF LAYER 4

AVERAGES 8.8411 8.3395 7.8491 8.3733 12.1385 12.2057
11.4635 10.7385 10.0651 10.3118 10.7693 10.3345

STD. DEVIATIONS 0.9227 0.9012 0.8801 1.8502 . 4.2471 4.4352
3.0941 0.8475 0.2113 0.8220 2.2723 1.1754
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1974 THROUGH 1978

INCHES CU. FEET  PERCENT
PRECIPITATION 40.16 ( 5.757) 145773.5 100.00
RUNOFF 15.434 ( 3.8061) 56023.86 = 38.432
EVAPOTRANSPIRATION 22.339  ( 2.4316) 81089.96 .55.627
LATERAL DRAINAGE COLLECTED 0.21457 *( 0.02233) 778.885  0.53431
FROM LAYER 3 | -
PERCOLATION/LEAKAGE THROUGH 1.94137 ( 0.07265) 7047.183 4.83434
LAYER 4
AVERAGE HEAD ON TOP 10.119 ( 1.053)
OF LAYER 4 :
CHANGE IN WATER STORAGE 0.230 ( 2.6491) 833.64 0.572
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PEAK DAILY VALUES FOR YEARS 1974 THROUGH 1978

(INCHES) (CU. FT.)

PRECIPITATION -—;?I;---_ --II;;I?;BS—-
RUNOFF | ' ' 2.565 9311.9150 .
DRAINAGE COLLECTED FROM LAYER 3 0.00130 4.70519
PERCOLATION/LEAKAGE THROUGH LAYER 4 0.007625‘ . 27.67861
AVERAGE HEAD ON TOP OF LAYER 4 22.349
MAXIMUM HEAD ON TOP OF LAYER 4 ) 39.050
LOCATION OF MAXIMUM HEAD IN LAYER 3 |

(DISTANCE FROM DRAIN) 16.5 FEET
SNOW WATER -~ : 7.10 25775.8906
MAXIMUM- VEG. SOIL WATER (VOL/VOL) : 0.4447

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0600

*** Maximum heads are computed using McEnroe’s equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal .of Environmental Engineering
Vol. 119, No. 2, March 1993, 'pp. 262-270.
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******************************************************************************

FINAL WATER STORAGE AT END OF YEAR 1978

LAYER (INCHES) (VOL/VOL)
1 T 2.0483  0.3414
2 ~1.2105 0.1009
3 4.4719 0.3727
4 7.6860 0.4270
SNOW WATER 1.906
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP MODEL VERSION 3.05a (5 JUNE 1996)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY'

* %k
%%
*%
* %
*%
* %
*%
*%
* %k

kkkkkhkkkhkhkkhkhkhhhkhhkhkkhkhhkhkhhkkhhkhkhhhhkhkhkkhkhkhhhkhkhkhkhhkhkhkhhkhkkhkhkhkkhhkkkkkkhkkhkkkkkhkk
khhkhkkhkhkhkdkhkhkhkkhkhkhkhkhkhkhhhhhhkhhhkhhhhhkhkhkhhhkhkhkhkhkhkhkhkkhhkkhkhhkkkhhkkkkkkkkkkkkhkhhhkhkkkkkk

PRECIPITATION DATA FILE: c:\help305\DATA4.D4

TEMPERATURE DATA FILE: c:\help305\DATA7.D7
SOLAR RADIATION DATA FILE: c:\help305\DATA13.D13
EVAPOTRANSPIRATION DATA: c:\help305\DATA11.D11

SOIL AND DESIGN DATA FILE: C:\HELP305\PVCCAP.D10

OUTPUT DATA FILE:

TIME: 11:

c:\help305\pvcecap.OUT

4 DATE: 2/12/1998
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TITLE:

014 Cortland Couhty LF FS: Part 360 PVC

Cap

******************************************************************************

NOTE:

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 0

THICKNESS = 6.00

POROSITY = 0.4570
FIELD CAPACITY = 0.1310
WILTING POINT = 0.0580
INITIAL SOIL WATER CONTENT = " 0.4358

EFFECTIVE SAT. HYD. COND.

LAYER' 2

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0.999999975000E-05 CM/SEC



T

~ | TYPE 1 = VERTICAL PERCOLATION LAYER .
MATERIAL TEXTURE NUMBER 0

12.00 INCHES

0.4570- VOL/VOL

0.1310 VOL/VOL

.0.0580- VOL/VOL
_ 0.1581 VOL/VOL
0.999999975000E-05 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT - :
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 2 - LATERAL DRAINAGE LAYER.
MATERTAL TEXTURE NUMBER 0 .
©12,00  INCHES
. 0.4170 VOL/VOL
. 0.0450 'VOL/VOL
0.0180 VOL/VOL
0.1250 VOL/VOL
0.100000005000E-02 CM/SEC
'25.00  PERCENT
.230.0. FEET

THICKNESS -
POROSITY S
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 37 ‘
0.04 INCHES
0.0000. VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL .
0 199999999000E-10 CM/SEC
‘ 1.00 HOLES/ACRE
1.00 HOLES/ACRE
3 - GOOD

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT Sl
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

0o nmwn

0

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROMYDEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 5 WITH A
FAIR STAND OF GRASS, A .SURFACE SLOPE OF 25.
AND A SLOPE LENGTH OF .230. FEET.

67.60

SCS RUNOFF CURVE NUMBER .
100.0 PERCENT

FRACTION OF AREA ALLOWING RUNOFF



1.000 ACRES

20.0 INCHES
5.177 INCHES
9.060 INCHES
1.080 INCHES
0.000 INCHES
6.012 INCHES
6.012 INCHES
0.00 INCHES/YEAR

AREA PROJECTED ON HORIZONTAL PLANE.
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS -
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

mwwwuwwnnn

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
ITHACA NEW YORK

STATION LATITUDE 42.40 DEGREES

MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 130
END OF GROWING SEASON (JULIAN DATE) = 279
EVAPORATIVE ZONE DEPTH = 20.0 INCHES
AVERAGE ANNUAL- WIND SPEED = 10.30 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 74.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 69.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 75.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 76.00 %

NOTE: PRECIPITATION DATA FOR ITHACA NEW YORK

WAS ENTERED FROM THE DEFAULT DATA FILE.

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ITHACA NEW YORK

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
22.20 22.70 32.20 44.50 54.80 64.30
68.80 67.10 60.20 49.60 39.30 27.60

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ITHACA NEW YORK
AND STATION LATITUDE = 42.40 DEGREES

***********************************************************I********************



MONTHLY TOTALS (IN INCHES) FOR YEAR 1974

PRECIPITATION 1.84 2.39 3.14 2.54 3.88 4.92
, 1.24 3.21 4.98 2.08 3.72 3.08
RUNOFF 0.699 0.246 3.ZSi 1.293 0.243 1.904
0.126 1.082 1.365 0.233 0.828 1.180
EVAPOTRANSPIRATION 0.443 0.482 0.369 1.699 3.519 3.508
4.177 1.140 3.365 1.544 1.043 0.304
LATERAL DRAINAGE COLLECTED 0.3971 0.2184 0.1472 0.2451 0.4669 . 0.3507
FROM LAYER 3 0.2787 0.2898 0.2138 0.1764 0.1649 0.5868
PERCOLATION/LEAKAGE THROUGH 0.0273 0.0167 0.0125 0.0180 0.0312 0.0246
LAYER 4. 0.0207 0.0213  0.0167 0.0144 0.0135 0.0374
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON - 2.209 1.345 0.819 1.409 2.597 2.015
TOP OF LAYER 4 1.550 1.612 1.229 - 0.981 0.948 3.264
STD. DEVIATION OF DAILY 0.335 0.186 0.126 0.893 0.141 0.172
HEAD ON TOP OF LAYER 4 0.154 0.083 0.145 0.103 0.384 0.457
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*******************************************************************************

ANNUAL TOTAﬁS FOR YEAR 1974

- — - —— —————————— A —— T — — e W— A ——————— - T G — - ———— —— — — - — —— -

4

INCHES CU. FEET PERCENT

PRECIPITATION N 37,02 134382.578  100.00
RUNOFF | 12.480 45303.152 33.71
EVAPOTRANSPIRATION 21.592 78380.273 58.33
DRAINAGE COLLECTED FROM LAYER ‘3 3.5359 12835.167 9.55
PERC./LEAKAGE THROUGH LAYER 4 0.254328 923.212 0.69
AVG. HEAD ON TOP.OF LAYER 4 1.6648
CHANGE IN WATER STORAGE -0.843 -3059.179 -2.28
SOIL WATER AT START OF YEAR ’7.128 '25873.258

' 6.285 22814.078

SOIL WATER AT END OF YEAR



SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00

ANNUAL WATER BUDGET BALANCE 0.0000 -0.051 0.00
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MONTHLY TOTALS (IN INCHES) FOR YEAR 1975

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 1.44 @ 3.06 2.25. 1.24 3.88 4.95
3.64 4.36 7.75 3.24 1.95 3.22
RUNOFF 0.000 0.027 3.451 0.323 0.632 1.280
0.905 1.000 4.236 0.999 0.180 0.000
EVAPOTRANSPIRATION 0.507 0.468 0.312 1.205 3.029 4.505
4.828 . 2.090 2.748 1.843 1.015 0.450
LATERAL DRAINAGE COLLECTED 0.4421 0.2433 0.1642 0.3890 0.5048 0.3552
FROM LAYER 3 0.2557 0.2417 0.2461 0.2015 0.2330 0.3415
PERCOLATION/LEAKAGE THROUGH 0.0298 0.0182 0.0136 0.0262 0.0332 0.0249
LAYER 4 0.0193 0.0185 0.0186 0.0160 0.0178 0.0243

AVERAGE DAILY HEAD ON 2.459 1.498 0.913 2.236 2.808 2.041
TOP OF LAYER 4 S 1.422 1.345 1.414 1.121 1.339 1.900
STD. DEVIATION OF DAILY ' 0.372 0.207 0.140 1.104 0.261 0.170
HEAD ON TOP OF LAYER 4 0.187 0.088 0.071 0.109 0.059 0.253
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ANNUAL TOTALS FOR YEAR 1975

PRECIPITATION ' - 40.98 148757.406 100.00



RUNOFF . 13.032 47305.703 31.80

EVAPOTRANSPIRATION ) 23.001 83493.172 56.13
DRAINAGE COLLECTED FROM LAYER 3 3.§181 ' '13133.575 8.83
PERC. /LEAKAGE THROUGH LAYER 4 0.260352 945.078 0.64
AVG. HEAD ON TOP OF LAYER 4 1.7080

CHANGE IN WATER STORAGE ©1.069 ) 3879.864 2.61
SOIL WATER AT START OF YEAR 6.285 22814.078

SOIL WATER AT END OF YEAR 5.031 18262.053

SNOW WATER AT START OF YEAR . 0.000 0.000 0:00
SNOW WATER AT END OF YEAR 2.323 8431.890 5.67
ANNUAL WATER BUDGET BALANCE 0.0000 0.021 0.00

khkkhhhhhkhkkhkhhhkhhhhkhkhhrhhkkhhkhkhdkkdhhhhhhkkkkkhhkrkkhhkhhhkhhhhhhkkhkhhdhrhrhkkhkkhkhik

khkhkhkhhkhkhkkhkhkhkhkhkhkhkhkhkhkhkkkhkhkhkhhkhhkhhkhkhhkhhkkkkhkkkkkkkhkhkhkkhkkhkhkhkhkkhhkhkhkhkhhhhkhkkkkkdk

MONTHLY TOTALS (IN INCHES) FOR YEAR 1976

PRECIPITATION 3.00 2.27 2.81 3.80 3.32 . 4.47
8.44 3.66 3.37 5.91 1.63 1.77
RUNOFF 0.000 0.012 0.702  6.466 0.853 1.122
4.003 . 1.059 0.825 3.246 0.011 0.001
EVAPOTRANSPIRATION 0.466 0.531 0.630 1.524 3.533 b3{867
6.186 2.984 2.081 1.581 1.037 0.464
LATERAL DRAINAGE COLLECTED 0.2508 0.1412 0.0907 0.0663 0.3981 0.3687
FROM LAYER 3 . 0.2708 0.2779 0.2672 0.2184 0.1303 0.0817
PERCOLATION/LEAKAGE THROUGH 0.0190 0.0119 0.0086 0.0066 0.0274 0.0256

LAYER 4 0.0202 0.0206 0.01992 0.0171 0.0113 0.0079

AVERAGE DAILY HEAD ON 1.395 0.840 0.505 0.381 2.214 2.119



TOP OF LAYER 4

" STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 4

- '1.506 1.546
0.213 0.121
0.166 0.292

1.536

0.078
0.066

1.215

0.143
0.159

0.749

0.430
0.107

0.454

0.166
0.071

Khkkkkhkhkhkhkhkhhhkhkhkhrhhkhdkdkdhhdhhhhhhhhhhhkkhhhhhhhkhkhhhdhhhhhkhhhhhdhkhkhhkhhhhhhhhkhhkkkk

khkkkhkhkhhhkhkhkkdhhkhkdkhhhhhkhhhkkkhkhhhhkhkhkhkhhhhhhhhhhhrhkhhhhhhhhhkhkhhkhhkhhhkhkkhkhkhdhdhhhhk

ANNUAL TOTALS FOR YEAR 1976

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC. /LEAKAGE THROUGH LAYER 4
AVG. HEAD ON TOP OF LAYER 4
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

18.302
24.883
3 2.5621
0.196120

1.2049

-1.493

5.031

4.206

2.323

1.655

0.0000

161353.516
66436.734
90325.766

9300.422

711.916

-5421.391
18262.053

15266.464

8431.890

6006.088

0.066

-3.36
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MONTHLY TOTALS (IN INCHES) FOR YEAR 1977

PRECIPITATION

RUNOFF

1.36 1.82 3.29 2.32
5.20 4.67 9.13 5.89
0.580 2.209 3.686 1.317
1.099 0.961 2.457



EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH
LAYER 4

.

0.402
4.301

0.0479
0.1190

0.0052
0.0106

0.503
3.747

0.0258
0.1240

0.0032
0.0110

0.390
2.728

0.0170
0.1464

0.0024
0.0124

0.668 2.217
1.785 1.152

0.0097 0.036
0.3244 0.710

0.0015 0.004
0.0227 0.043

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON
TOP OF LAYER 4

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 4

0.266
0.662

0.042
0.023

0.159
0.690

0.023
0.037

0.095
0.841

0.015
0.069

0.056 0.201
1.805 4.081

0.008 0.089
1.111 0.509

2.961
0.447

1 0.0619
1 0.7251

1 0.0063
4 0.0445

0.356
4.033

0.143
0.448

*******************************************************************************

kkkhhkkkkkhkdkhhhkhkkhkkhhkkhhhkhhkhkhkdhhhhhhhbhhhkhhhkhhdhhhkhdhhhkdhhhkhhhhkkhkkkhdrhhkkhkkhkhkhk

ANNUAL TOTALS FOR YEAR 1977

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC./LEAKAGE THROUGH LAYER 4
AVG. HEAD ON TOP OF LAYER 4 -
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

3

21.300

2.3474

0.167347

- 1.1037

1.850
4.206
7.444
1.655

0.266

0.0000

168069.031
74905.297
77320.219 .

8521.102

607.470

6714.903
15266.464
27023.312

6006.088

964.143

0.041

100.00

44.57

46.01
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MONTHLY TOTALS (IN INCHES) FOR YEAR 1978

1.77 _

PRECIPITATION 6.37 0.91 1.96 1.91 2.64
2.33 4:25 1.94 3.62 0.95 3.39
RUNOFF 1.698 0.392 4.322 1.082 0.033 0.287
0.508 1.360 0.225 0.916 0.000 0.147
EVAPOTRANSPIRATION 0.366 0.394 0.370 0.505 2.471 3.088
~ 4.488 2.212 1.770 1.595 1.062 0.554
LATERAL DRAINAGE COLLECTED 0.4488 0.2470 0.1667 0.0960 0.4214 0.4883
FROM LAYER 3 0.3915 0.3633 0.2554 0.2148 0.2261 0.1847
PERCOLATION/LEAKAGE THROUGH 0.0302 0.0184 0.0138 0.0089 0.0281 0.0321
LAYER 4 0.0271 0.0255 0.0192 0.0169 0.0174 0.0150
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 2.496 .1.521 0.927 0.552 2.344 '2.807
TOP OF LAYER 4 2.177 2.021 1.468 1.195 1.300 1.027
STD. DEVIATION OF DAILY 0.378 0.210  0.142 0.083 1.122 0.239
HEAD ON TOP OF LAYER 4 0.190 0.203, 0.120 0.055 0.072 0.063

hkkkhkhkkhkhhkdkhhkhhhhkhkkhhhhhhkhhkkhkhkhkhdhhhkhhhhkhdhrdhkhhhhhhhhhhhhhhhkhkhhkhhhhhkhrkkk
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ANNUAL TOTALS FOR YEAR 1978

INCHES CU. FEET PERCENT
PRECIPITATION 32,08 116305.187  100.00
RUNOFF | 10.97i 39823.559 | 34.24
EVAPOTRANSPIRATION 18.876 685i8.070 58.91
DRAINAGE COLLECTED FROM LAYER 3 . 3.5040 12719.442 10.94
PERC. /LEAKAGE THROUGH LAYEk 4 0.252382 916.i48 0.79
AVG. HEAD ON TOP OF LAYER 4 1.6528
CHANGE IN WATER STORAGE -1.563 -5672.021 -4.88



SOIL WATER AT START OF YEAR 7.444 27023.312

SOIL WATER AT END QF YEAR 4.242 15396.653

SNOW WATER AT START OF YEAR ° ,0.266 | | 964.143 0.83

SNOW WATER AT END'Of YEAR " 1.906 6918.781 5.95
_ ANNUAL WATER BUDGET BALANCE ‘ 0.0000 ~ -0.011  0.00

***************************************************************************;***‘

s

*******************************************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1974 THROUGH 1978

PRECIPITATION
TOTALS 2.80 2.09 2.65 2.37 3.03 4.00
4.17 4.03 5.43 4.15 2.36 3.07
STD. DEVIATIONS 2.10 0.80 0.63 0.94 0.94 1.09
T 2.81 0.59 2.99 1.70 1.22 0.78
RUNOFF
TOTALS ' 0.595 0.577 3.088 2.096 0.457 + 1.018
‘ 1.328  1.093 2.226 1.570 - 0.381 0.653
STD. DEVIATIONS 0.696 0.926 1.391 2.476 0.323 0.646
1.541 0.157 1.989 1.239 0.440 0.871
EVAPOTRANSPIRATION
TOTALS 0.437 0.476 . 0.414 1.120 2.954  3.586
4.796 - 2.435 2.538 1.670 1.062 - 0.444
STD. DEVIATIONS ' +0.055 0.051 0.124 0.522 0.599 0.626

0.815 0.984 0.625  0.135 = 0.053 0.090

LATERAL DRAINAGE COLLECTED FROM LAYER 3

TOTALS ' 0.3173 0.1751 0.1172 = 0.1612 0.3654 0.3250
0.2631 0.2594 - 0.2258 0.2271 0.2929 0.3840

STD. DEVIATIONS 0.1705 0.0937 0.0638 0.1542 0.1887 0.1576
0.0970 0.0876 0.0486 0.0568  0.2371 0.2695

PERCOLATION/LEAKAGE THROUGH LAYER 4

TOTALS ~0.0223 ° 0.0137 0.0102 0.0123 0.0248 0.0227



0.0196 0.0194
STD. DEVIATIONS 0.0105 0.0064
0.0059 0.0053

0.0173 0.0174 0.0207.
0.0048°- 0.0098 0.0118
0.0130

0.0030 0.0031

0.0258

0.0097
0.0152

AVERAGES 1.7650 1.0724
1.4635 1.4426
STD. DEVIATIONS 0.9482 0.5799
0.5394 0.4872

—————— ————— — — ———————— - -

0.6516 0.9265  2.0326
1.2977 1.2633  1.6834
0.3550 0.8863 1.0494
0.2794 0.3161

1.3630°

1.8678
2.1356

0.9058
1.4987
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*******************************************************************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1974 THROUGH 1978

INCHES
PRECIPITATION 40.16 (
RUNOFF | 15.084  (
EVAPOTRANSPIRATION 21.930  (
LATERAL DRAINAGE COLLECTED 3.11348 (°
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH ©0.22611 (
LAYER 4

AVERAGE HEAD ON TOP 1.467 (
OF LAYER 4 :

CHANGE IN WATER STORAGE -0.196  (

CU. FEET
5.757) 145773.5
4.1557) 54754 .89
2.2197) 79607.50
0.60753) 11301.942
0.04187) 820.765
0.288)
1.5616) -711.56

37.562
54.610

7.75308

0.56304

-0.488
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(INCHES) (CU. FT.)

PRECIPITATION | T3.13 11361.900
RUNOFF ‘ | 2.555 9275.8662
DRAINAGE COLLECTED FROM LAYER 3 0.02749 ' 99.79900
PERCOLATION/LEA#AGE THROUGH LAYER 4 0.001638 5.94622
AVERAGE HEAD ON TOP OF LAYER 4 , 4.740
MAXIMUM HEAD ON TOP OF LAYER 4 -~ 9.050
LOCATION OF MAXIMUM HEAD IN LAYER 3 |

(DISTANCE FROM DRAIN) 0.0 FEET
' SNOW WATER . 7.10 25775.8906
MAXIMUM VEG. SOIL WATER (VOL/VOL) . 0.3869

-MINIMUM VEG. SOIL WATER (VOL/VOL) ‘ 0.0540

*%** Maximum heads are computed using McEnroe’s equations. *#*%*

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

khkhkhhhhkhkkhkhkhkhhkkhkhkhkhkhkhhkkhkhhkkhhhkkhkhkkkhhkkhhhkhhhkhkkhkhkkhkhhkhkkhkhkkkkkhhhhkhkhhkhkhkkkkk

@



kkhkkkkkdkkkkkhkhkhhhhhhhhhhhhhhhhhkhrhhhhhkhkhkkkhkhdhhhkhkkkhhhhhkhhhhdhkhkkkhkkkhrhhhkk

‘FINAL WATER STORAGE AT END OF YEAR 1978

LAYER (INCHES) (VOL/VOL)
1 T 2.0427 " 0.3404
2 0.8512 . 0.0709 '
3 0.8977 0.0748
4 0.0000 . 0.0000
SNOW WATER 1.906

******************************************************************************
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* % _ . * %
*k s N |k
* % HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ) * %
* % HELP MODEL VERSION 3.05a (5 JUNE 1996) * %
%% DEVELOPED BY ENVIRONMENTAL LABORATORY *%
* % USAE WATERWAYS EXPERIMENT STATION : *%
*% ) FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *%
* % _ *%
* %k *%
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PRECIPITATION DATA FILE: a:\help305\DATA4.D4
.TEMPERATURE DATA FILE: a:\help305\DATA7.D7
SOLAR RADIATION DATA FILE: a:\help305\DATA13.D13
EVAPOTRANSPIRATION DATA: a:\help305\DATA11.D11
SOIL AND DESIGN DATA FILE: a:\help305\PVCCAPD.D10
OUTPUT DATA FILE: , a:\help305\pvccapd.OoUT
TIME: 13: 3 DATE: 2/13/1998

kkkkkkhkhkhkhhkkhhkkhhhkhhhkhkhkkhhkkkkkhkhkhkkhkhkkhkhhkhkkkhkhkkhhkkkkhkkhkkhhkkhhhkhkhkkkkkkkkkkkkk

TITLE: 01ld Cortland County LF FS: Part 360 PVC Cap (w/o drainage)
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 0

6.00 INCHES

0.4570 VOL/VOL

0.1310 VOL/VOL

0.0580 VOL/VOL

0.4356 VOL/VOL
0.999999975000E-05 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT:

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

LAYER 2



TYPE- 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER .0
12.00 INCHES
+  0.4570 VOL/VOL
. 0.1310 VOL/VOL
0.0580 VOL/VOL
0.1431 VOL/VOL
0.999999975000E-05 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT )
. INITIAL SOIL WATER CONTENT

EFFECTIVE SAT. HYD. COND.

TYPE 2 - LATERAL DRAINAGE LAYER
'MATERIAL TEXTURE NUMBER. 0
‘ 12.00  INCHES:-
0.4570 VOL/VOL
.0.1310 VOL/VOL
0.0580 VOL/VOL
0.3684 VOL/VOL .
. 0.999999975000E=05 CM/SEC
25.00  PERCENT :
230.0 FEET

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND..
SLOPE . ‘

DRAINAGE LENGTH

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER . 37

0.04 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000_VOL/VOL

0.199999999000E-10 CM/SEC

©1.00 HOLES/ACRE

1.00 HOLES/ACRE

.3 - GOOD

THICKNESS
POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT -
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

‘

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 5 WITH A
" FAIR STAND OF GRASS, A SURFACE SLOPE OF 25.%
AND A SLOPE LENGTH OF 230. FEET.

.67.60
100.0 PERCENT

SCS RUNOFF CURVE NUMBER .
FRACTION OF AREA ALLOWING RUNOFF



1.000 ACRES

- 20.0 INCHES
4.724 INCHES
9.140 INCHES
1.160 INCHES
0.000 INCHES
8.751 INCHES
8.751 INCHES
0.00 INCHES/YEAR

AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
ITHACA. NEW YORK

STATION LATITUDE 42.40 DEGREES

MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 130
END OF 'GROWING SEASON (JULIAN DATE) = 279
EVAPORATIVE ZONE DEPTH = 20.0 INCHES
AVERAGE ANNUAL WIND SPEED _ = 10.30 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 74.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 69.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 75.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 76.00 %

NOTE: PRECIPITATION DATA FOR ITHACA NEW YORK

WAS ENTERED FROM THE DEFAULT DATA FILE.

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ITHACA NEW YORK

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
22.20 22.70 32.20 44.50 54.80 64.30
. 68.80 67.10 60.20 49.60 39.30 © 27.60

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ITHACA NEW YORK
AND STATION LATITUDE = 42.40 DEGREES
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MONTHLY TOTALS (IN INCHES) FOR YEAR 1974

PRECIPITATION 1.84 2.39 3.14 2.54 3.88 4.92
1.24 3.21 4.98 2.08 3.72 3.08
RUNOFF 0.674 0.232 3.220 1.255 0.239 1.929
0.124 1.072 1.366_. 0.237 0.829 -1.246
EVAPOTRANSPIRATION 0.456 0.482 0.403 1.666 3.465 3.075
4.720 2.085 2.834 1.561 0.945 0.295
LATERAL DRAINAGE COLLECTED 0.0171 0.0152 0.0167 0.0167 0.0219 0.0219
FROM LAYER 3 0.0228 0.0196. 0.0174 0.0179 0.0174 0.0214
PERCOLATION/LEAKAGE THROUGH . 0.0196 0.0176 0.0193 0.0191 0.0231 0.0229
LAYER 4 0.0238 0.0215 0.0196 0.0202 0.0196 0.0227
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 9.485 9.378 9.273 9.611 12.164 12.559
TOP OF LAYER 4 12.706 10.916 9.995 9.977 9.974 11.890
STD. DEVIATION OF DAILY 0.034 0.030 0.032 0.388 0.751 0.039
0.259 0.703 0.009 0.015 0.019 1.612

HEAD ON TOP OF LAYER 4
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ANNUAL TOTALS FOR YEAR 1974

‘PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION
- DRAINAGE COLLECTED FROM LAYER
PERC. /LEAKAGE THROUGH LAYER 4
AVG. HEAD ON TOP OF LAYER 4
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

- ——— — ———————— — > > O ——— T - — - — — > —— o ——

INCHES CU. FEET PERCENT
T 37.02 134382.578  100.00
12.423 45096.605 33.56
21.987 79813.930 59.39
3 0.2259 820.107 0.61
0.249061 904.090 0.67
10.6606
2.134 7747.859 5.77
10.454 37948.824
12.589 45696.684



SNOW WATER AT START OF YEAR . 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00

ANNUAL WATER BUDGET BALANCE 0.0000 -0.018 0.00
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*******************************************************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 1975

PRECIPITATION 1.44 3.06 2.25 1.24 3.88 4.95
3.64 4.36 7.75 3.24 1.95 3.22
RUNOFF 0.000 0.062 4.005 0.519 0.631 1.280
0.902 1.001 4.232 1.000 0.180 0.000
EVAPOTRANSPIRATION 0.507 0.468 0.322 1.341 2.966 4.457
. 4.831 3.338 3.500 1.780 0.986 0.446
LATERAL DRAINAGE COLLECTED 0.0178 0.0159 0.0174 0.0308 0.0370 0.0354
FROM LAYER 3 0.0332 0.0279 0.0244 0.0239 0.0230 0.0212
'PERCOLATION/LEAKAGE THROUGH 0.0201 0.0181 0.0198 0.0295 0.0344 0.0330
- LAYER 4 0.0315 0.0276 0.0247 0.0246 0.0237 0.0226

'AVERAGE DAILY HEAD ON 9.893 9.782 9.673 17.677 20.582 20.351

TOP OF LAYER 4 18.450 15.533 14.022 13.278 13.204 11.771
STD. DEVIATION OF DAILY 0.034 0.031 0.034 5.302 0.913 0.996
HEAD ON TOP OF LAYER 4 1.167 1.044 0.684 0.049 0.000 1.612
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*******************************************************************************

ANNUAL TOTALS FOR YEAR 1975

PRECIPITATION 40.98 148757.406 100.00



~ RUNOFF
EVAPOTRANSPIRATION
DRAINAGE COLLECTED FROM LAYER 3
PERC. /LEAKAGE THROUGH LAYER 4 |
AVG. HEAD ON TOP OF LAYER 4
CHANGE IN WATER.STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13.811
24.943
0.3077
0.309544
14.5180
1.609
12.589
11.874
0.000
2.323

0.0000

50134.312
90542.789
1117.088

1123.646

5839.517
45696.684
43104.312

0.000

8431.890

0.059

***************************************************************************#***
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MONTHLY TOTALS (IN INCHES) FOR YEAR 1976

PRECIPITATION 3.00
, 8.44
RUNOFF 0.000
4.004
EVAPOTRANSPIRATION 0.466
6.225
LATERAL DRAINAGE COLLECTE 0.0178
FROM LAYER 3 . 0.0307
PERCOLATION/LEAKAGE THROUGH 0.0201
LAYER 4 0.0296

2.27 2.81
3.66 3.37
0.042 1.141
1.060 0.824
0.531 0.630
3.528 2.622
0.0164 0.0174
0.0288 0.0258
0.0187 0.0198
0.0257

0.0282

1.120
0.005

3.869
0.464

0.0341
0.0193

0.0319
0.0212

3

AVERAGE DAILY HEAD ON 9.889

9.777 9.

666

3.80 3.32
5.91 1.63
7.142  0.853
3.247 0.011
1.517  3.522
1.788  1.035
0.0213 0.0417
0.0245 0.0232
0.0225 0.0380
0.0251 0.0238

12.252 23.199

19.574



TOP OF LAYER 4

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 4

17.053 16.021 14.804

0.034 0.032 0.033
0.936 0.156 0.641

13.639 13.320

4.801 1.865
0.367 0.059

10.731

0.298
1.406
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"PRECIPITATION
RUNOFF

EVAPOTRANSPIRATION .

DRAINAGE COLLECTED FROM LAYER
PERC. /LEAKAGE THROUGH LAYER 4
AVG. HEAD ON TOP OF LAYER 4
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

ANNUAL TOTALS FOR YEAR 1976

19.449

26.197

3 0.3009

0.304771

14.1605

-1.802

11.874

10.741

2.323

1.655

0.0000

161353.516
70600.664
95094.172

1092.265

1106.318

-6539.951
43104.312
38990.164

8431.890

6006.088

- 0.050

100.00

43.76

58.94

~-4.05
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