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1.0 INTRODUCTION

In accordance with the 6 NYCRR Part 360 Solid Waste Management Facility regulations, Post-
Closure environmental monitoring is conducted at the Orange County Landfill. The Orange County
Landfill is located off Route 17M in the Town of Goshen, Orange County, New York on a 300-acre
parcel owned by the County. The landfill is approximately three miles west of the Village of Goshen
and is located between the Wallkill River (Cheechunk Canal) and the abandoned channel of the Old

Wallkill River and covers approximately 75 acres of the entire site.

Orange County and the New York State Department of Environmental Conservation (NYSDEC)
agreed on a Long Term Post-Closure Monitoring Program for the site in April 2000. The Long
Term Post-Closure Monitoring Program required the completion of quarterly monitoring at 33
locations on and around the landfill as well as the preparation of quarterly monitoring reports for
submittal to the New York State Department of Environmental Conservation (NYSDEC).

As part of the 2002 Monitoring Program, C&S prepared a variance request to the NYSDEC to
reduce the frequency of monitoring required at the landfill. In December 2002, that variance was
approved by the NYSDEC. As discussed in the NYSDEC Variance Approval letter, monitoring at
the landfill will be completed once every fifth quarter for baseline parameters. Monitoring during the
2006 Program was completed in September 2006 with the exception of piezometer monitoring
locations PZ-1A, PZ-4, and PZ-11 which were completed in October 2006. The results of the 2006

Post-Closure Monitoring Program are described in this report.

This Report was prepared for the Orange County Department of Public Works, Division of
Environmental Facilities & Services by C&S Engineers, Inc., and documents the activities and
results of the 2006 monitoring event for the Landfill. The report is based upon the analytical results
of groundwater, surface water, and leachate samples collected on September 25, September 27,
September 29, 2006 and October 31, 2006. Severn Trent Laboratories, Inc. (STL) under contract to
C&S, performed the actual collection and analysis of the samples.
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2.0 METHODOLOGY

As part of the 2006 monitoring event, groundwater samples were collected from monitoring wells
and piezometers installed near the Landfill, surface water samples were collected from the
Cheechunk Canal of the Wallkill River, and leachate samples were collected from sampling location
MH-7 and MH-15 (see Figure 1).

2.1 SAMPLE COLLECTION AND ANALYSIS

The monitoring program involves the collection and analysis of samples in accordance with 6
NYCRR 360-2.11(c)(6), Water Quality Analysis Baseline Parameters. As part of the 2006
monitoring event, groundwater, surface water, and leachate samples were collected and analyzed for
baseline list parameters by Severn Trent Laboratories, Inc., (STL), a New York State Department of
Health (NYSDOH) certified lab. Samples were collected and handled in accordance with NYSDEC,
NYSDOH, or other applicable protocols. In an effort to better characterize potential leachate impacts
to the local groundwaters, the Orange County Department of Public Works, Division of
Environmental Facilities & Services previously authorized the collection of groundwater samples for
soluble metals analysis in addition to total metal analysis. STL collected additional groundwater
samples from each monitoring well for subsequent filtering (immediately upon sample delivery) and
soluble metals analysis at the laboratory. A copy of the laboratory analytical results is presented
within Appendix A. The sample chain-of-custody documentation is presented within Appendix B.

A sample of the groundwater within each monitoring well was analyzed in the field for pH,
temperature, Eh, turbidity, and conductivity. The amount of water removed from each well was
recorded on the groundwater sampling field log sheets included in Appendix B. After evacuation,
each well was allowed to recharge and the appropriate sample volume was collected within 24 hours
of well purging. Unfiltered samples were collected in appropriate containers, preserved according to

method protocol, and placed in coolers for transport to the laboratory.

Groundwater samples were collected from the following 23 groundwater monitoring wells and 3

piezometers:
PZ-1A MW-220
PZ-4 MW-221S/D
PZ-11 MWw-222
MW-3B MW-223S5/D
MW-207SA/D MW-303S/D
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MW-3045/D/VS MW-2335/D
MW-3128 MW-234S/D
MW-2305/D MW-2455/D

Surface water samples were collected from three locations designated as SW-13 (upstream Cheechunk
Canal monitoring location), SW-5 and SW-8 (downstream Cheechunk Canal monitoring locations),
as shown in Figure 1. Surface water sampling location SW-3 was dry at the time of sampling.
Leachate samples were collected from Manhole 7 (MH-7) and Manhole 15 (MH-15) and analyzed for

baseline parameters.
2.2 DATA EVALUATION

Analytical results from the analysis of the groundwater and surface water samples were compared to
applicable NYSDEC Class GA Groundwater Quality Standards and Guidance Values and Class C
Surface Water Quality Standards, respectively.

A statistical analysis of shallow and deep upgradient monitoring wells was performed (using standard
Microsoft Excel'™ statistical analysis functions) on historical analytical data for selected parameters.
The results for the selected monitoring wells/piezometers are individual datum from the most recent
monitoring event completed in September 2006. The parameters were selected on the basis of data
usability, frequency of sampling, the ability to indicate representative concentrations, and the ability
to indicate the presence of landfill leachate. More specifically, the parameters used for this statistical
analysis include alkalinity, chloride, hardness, conductance, phenols, TDS, sulfate, TOC, calcium,
iron, magnesium, manganese, potassium, and sodium. Confidence intervals (99 percentile) were

calculated from historical data from the upgradient wells.

To further assist in the interpretation of groundwater quality data, groundwater concentration isopleth
maps for selected parameters (TOC, alkalinity, ammonia, chloride, COD, TKN, phenolics, TDS,
sulfate, arsenic, barium, iron, lead, magnesium, manganese, potassium, and sodium) have been
completed using Surfer 8 Contouring and 3D Surface Mapping for Scientists and Engineers, Golden

Software, Inc.

The parameters used were selected based on data usability, frequency of sampling, frequency of
detection, the ability to indicate representative concentrations, and the ability to reveal leachate
influences. The data used for completion of the isopleth maps were the most recent analytical results

for shallow groundwater monitoring wells sampled in September 2006.
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3.0 2006 ENVIRONMENTAL MONITORING RESULTS

3.1 GROUNDWATER

Water depths in each of the monitoring wells were measured prior to the completion of well
evacuation. The depths were determined by measuring the distance from the top of the PVC riser
pipe to the water in the pipe. The groundwater elevations were then determined by subtracting the
water depths from the surveyed elevation of the top of the corresponding PVC riser pipe and entered
into the historical water level database presented in Table 2. It should be noted that all monitoring
wells were resurveyed in 2003/2004 for both location and elevation. The surveyed elevation of the
top of PVC riser pipes, included in Table 2, has been updated to reflect the most recent survey

information.

With regard to the flow direction of groundwater, it is expected that shallow groundwater moves in a
general west-to-east flow direction as indicated in previous reports. Appendix C includes a
groundwater contour map for the Orange County Landfill. This contour map was prepared using
Surfer 8 Contouring and 3D Surface Mapping for Scientists and Engineers, Golden Software, Inc.

The groundwater analytical data were compared to applicable NYSDEC Class GA groundwater
standards and guidance values (as given in NYSDEC TOGS 1.1.1, June 1998) and are summarized in
Table 3. Parameters that were detected at concentrations above standards or guidance values are
shown in Table 3 with a shaded box around the value. Consistent with the results of previous post-
closure monitoring, the results indicate that the groundwater near the landfill is characterized by
elevated concentrations of TDS, iron, and manganese. In addition, ammonia, chloride, nitrate,
phenols, sulfate, arsenic, chromium, magnesium, and sodium, exceeded applicable Class GA
groundwater standards in one or more of the monitoring wells. The greatest number of exceedences
of Class GA Standards or Guidance Values at the site and the highest values at the site were in wells
MW-222 and MW-245S, respectively. In general, concurrent soluble metal analysis of the collected
groundwater samples revealed that where elevated total iron, total magnesium and/or total manganese
concentrations were identified, elevated concentrations of soluble iron, soluble magnesium and/or
soluble manganese were also often identified. It should be noted that there were no volatile organic
compounds detected above Class GA Standards or Guidance Values in any of the groundwater

samples collected.

Tables 9 and 10 summarize the historical inorganic and metal data for groundwater monitoring wells
near the Existing Landfill. Tables 11 and 12 summarize the historical inorganic and metal data for

groundwater monitoring wells near the previously planned Landfill Expansion Areas.
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Tables 5 and 7 present historical and statistical data for upgradient groundwater from shallow and
deep wells, respectively. A comparison of this quarter’s data with the calculated upper confidence
level for the average is included in Tables 6 and 8. The upper confidence level for the average is
based on the mean plus the 99 % confidence interval. The 99% confidence interval is calculated from
the standard deviation. Parameters that were detected at concentrations above the upper confidence
level for the average are shown in Tables 6 and 8 with a shaded box around the value. It should be
noted that the results for the selected monitoring wells/piezometers are individual datum from the

September 2006 monitoring event.

To further assist in the interpretation of groundwater quality data, groundwater concentration isopleth
maps for parameters including TOC, alkalinity, ammonia, chloride, COD, TKN, phenolics, TDS,
sulfate, arsenic, barium, iron, lead, magnesium, manganese, potassium, and sodium have been
completed using Surfer 8 Contouring and 3D Surface Mapping for Scientists and Engineers, Golden
Software, Inc. As previously mentioned, the parameters used were selected based on data usability,
frequency of sampling, frequency of detection, the ability to indicate representative concentrations,
and the ability to reveal leachate influences. The data used for completion of the isopleth maps were
the most recent analytical results for shallow groundwater monitoring wells sampled in September
2006. These maps are presented in Appendix D. The following table summarizes information based

on the results of the isopleth maps:

A Parameter -~ | = Highest Concentration Areas
TOC | MW 222
Alkalinity MW-222
Ammonia MW-222
Chloride MW-2308/D
COD MW-304S/D/VS
TKN MWw-222
Phenolics MW-230S/D
TDS MW-230S/D
Sulfate MW-220
Arsenic MW-207SA/D
Barium MW-222
Iron MW-2458/D
Lead MW-245S/D
Magnesium MW-245S/D
Manganese MW- 304S/D/VS
Potassium MW-245S/D
Sodium MW-230S/D
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3.2 SURFACE WATER

The analytical data for the site surface waters are presented in Table 4. A shaded box surrounding
the data value indicates those parameter values that exceeded standards or guidance values. The
surface water samples collected from surface water monitoring locations SW-5, SW-8, and SW-13
exceeded the 0.1 mg/1 Class C surface water standard for total aluminum (0.34 mg/1, 0.94 mg/1, 0.29
mg/1 respectively) and the 0.3 mg/l Class C surface water standard for total iron (0.82 mg/l, 1.5
mg/l, and 1.3 mg/l). There were no volatile organic compounds detected above method detection
limits in any of the surface water samples collected with the exception of low levels of methylene
chloride and acetone. Methylene chloride and acetone are common laboratory solvents and most

likely originated from within the laboratory.

The historical data from SW-3 and SW-13 were statistically analyzed to identify the relative
background water quality of the upstream surface water. The results of the analysis of upstream
(background) surface water quality are presented in Table 10. The downstream surface water
samples collected from sampling point SW-5 and SW-8 exceeded background conditions for
magnesium (SW-5, SW-8) and sodium (SW-5).

The water quality data for the recently collected upstream and downstream surface water samples did
not reveal obvious or significant differences in the parameter concentrations detected. Tables 15 and
16 summarize the historical inorganic and metals analytical data for the surface water samples
collected at upstream and downstream locations. The results of the 2006 monitoring event and other
data comparisons indicate that the water quality of the local surface waters are apparently influenced

minimally by the Orange County Landfill.
3.3 LEACHATE MANHOLE

During the 2006 monitoring event, a leachate sample was collected from manhole 7 (MH-7) and
manhole 15 (MH-15) and analyzed for baseline parameters. As shown in Table 5, the leachate
sample collected from MH-7 and MH-15 were generally characterized by detectable to elevated
concentrations of TOC, alkalinity, ammonia, BOD, chloride, COD, hardness, phenols, TDS, arsenic,
calcium, boron, chromium, iron, magnesium, manganese, potassium, sodium, acetone, 1,4-
dichlorobenzene, benzene, chlorobenzene, chloroethane, ethylbenzene, methylene chloride, and total
xylenes Table 14 summarizes the historical inorganic and metals analytical data for the leachate

samples collected from sampling locations MH-7 and MH-15.
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3.4 CONCLUSIONS

In general, the results of the 2006 monitoring event were consistent with historical conditions at the
landfill.

F:\Project\104 - ORANGE COUNTY\104007014 landfill\2006 monitoring event\2006 Annual Report.doc
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TABLE 4 - SURFACE WATER ANALYTICAL DATA

Units Class C Std. SW-5 SW-8 SW-13
Date Sampled 9/25/2006 9/25/2006 9/27/2006
Specific Conductivity UmHos/cm UmHos/cm 238 208 273
Eh (MV) MV 317 366 362
Field pH SuU 6.5~8‘5; 7.52 8.49 7.05
Temperature (deg. C) deg C 23.2 14.8 11.5
Turbidity (NTU) NTU 34 32 7.5
TOC mg/| 8.9 7.9 18
Alkalinity as CaCo3 mg/l 120 120 89
Ammonia as N mg/l <1.0 <1.0 <1.0
Biological Oxygen Demand mg/l <4.0 <4.0 <4.0
Chloride mg/t 48 50 23
Chemical Oxygen Demand mg/l 28 30 50
Color (Pt. Co. U.) mg/l 300 200 400
Nitrate as N mg/1 0.69 0.69 0.35
Total Hardness as CaCo3 mg/l 150 150 140
Kjeldahl Nitrogen as N mg/1 1.6 1 1.6
Phenolics, Total mg/l 0.005 <0.010 <0.010 <0.010
Solids, Dissolved mg/l 500 250 240 250
Sulfate as SO4 mg/l 23 22 48
Bromide mg/l 2 <1.0 <1.0 <1.0
Aluminum mg/l 0.1 0.34 0.94 0.29
Antimony mg/l <0.060 <0.060 <0.060
Arsenic mg/l * <0.005 <0.005 <0.005
Barium mg/l <0.200 <0.200 <0.200
Beryllium mg/l 1100 <0.005 <0.005 <0.005
Boron mg/l 10 <0.050 <0.050 <0.050
Cadmium mg/l 2.7 <0.005 <0.005 <0.005
Calcium mg/i 39 39 43
Chromium mg/l 98 <0.010 <0.010 <0.010
Cobalt mg/l <0.050 <0.050 <0.050
Copper mg/l 11.9 <0.025 <0.025 <0.025
Cyanide, Total mg/1 9 <0.010 <0.010 <0.010
Hexachromium mg/l 0.011 <0.010 0.0t <0.010
Iron mg/l 0.3 0.82 1.5 1.3
Lead mg/l 5.4 <0.005 <0.005 <0.005
Magnesium mg/l 14 14 9.4
Manganese mg/l 0.093 0.11 0.29
Mercury mg/l 0.0007 <0.0002 <0.0002 <0.0002
Nickel mg/} 69 <0.040 <0.040 <0.040
Potassium mg/l <5 <5 <5
Selenium mg/l 0.0046 <0.010 <0.010 <0.010
Silver mg/l 0.0001 <0.010 <0.010 <0.010
Sodium mg/l - 25 24 16
Thalliuvm mg/] ,0.008 <0.010 <0.010 <0.010
Vanadium mg/l 0.014 <0.050 <0.050 <0.050
Zinc mg/l 110 <0.020 <0.020 <0.020
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TABLE 4 - SURFACE WATER ANALYTICAL DATA

Units Class C Std. SW-5 SW-8 SW-13
Date Sampled - 9/25/2006 9/25/2006 9/27/2006
Acetone ug/l 1.6] <10 211
Acrylonitrile ug/l <10 <10 <10
Benzene ug/l 1 <5.0 <5.0 <5.0
Bromodichloromethane ug/l <5.0 <5.0 <5.0
Bromomethane ug/l <5.0 <5.0 <5.0
Bromochloromethane ug/l 5 <5.0 <35.0 <5.0
Bromoform ug/l <5.0 <5.0 <5.0
2-Butanone ug/l <10 <10 <10
Carbon Disulfide ug/l <5.0 <5.0 <5.0
Carbon Tetrachloride ug/l <5.0 <5.0 <5.0
Chlorobenzene ug/l 5 <5.0 <5.0 <5.0
Chloroethane ug/l <5.0 <5.0 <5.0
Chloroform ug/l 5 <5 <5 <5
Chloromethane ug/l 5. <5.0 <5.0 <5.0
Dibromochloromethane ug/l 7 <5.0 <5.0 <5.0
Dibromomethane ug/l 5 <5.0 <5.0 <5.0
1,2-Dibromo-3-chloropropane ug/l <5.0 <5.0 <5.0
1,2-Dibromoethane ug/l 0.4 <5.0 <5.0 <50
1,2-Dichlorobenzene ug/! <5.0 <5.0 <5.0
1,4-Dichlorobenzene ug/l 3 <5.0 <5.0 <5.0
Trans-1,4-Dichloro-2-butene ug/l 5 <10 <10 <10
1,1 Dichloroethane ug/l 5 <5.0 <5.0 <5.0
1,2-Dichloroethane ug/| 5 <5.0 <5.0 <5.0
1,1-Dichloroethene ug/l 0.6 <5.0 <5.0 <5.0
1,2-Dichloropropane ug/l <5.0 <5.0 <5.0
cis-1,2-Dichloroethene ug/l 5 <5.0 <5.0 <5.0
trans-1,2-Dichloroethene ug/! 5 <5.0 <50 <5.0
cis-1,3-Dichloropropene ug/l 1 <5.0 <5.0 <5.0
trans-1,3-Dichloropropene ug/l 0.4 <5.0 <5.0 <5.0
Ethylbenzene ug/l 0.4 <5.0 <5.0 <5.0
2-Hexanone ug/l <10 <10 <10
Methylene Chloride ug/l 0.61 JB 0.57 JB <5.0
4-Methyl-2-pentanone ug/! <10.0 <10.0 <10.0
Styrene ug/l <5.0 <5.0 <5.0
1,1,1,2-Tetrachloroethane ug/| S <5.0 <5.0 <5.0
1,1,2,2-Tetrachloroethane ug/l 5% <5.0 <5.0 <5.0
Tetrachloroethene ug/l 5 <5.0 <5.0 <50
Toluene ug/l 5 <5.0 <5.0 <5.0
Trichloroethene ug/l ) <5.0 <5.0 <5.0
1,1,1-Trichloroethane vg/l 5 <5.0 <50 <5.0
1,1,2-Trichloroethane ug/l 5 <5.0 <5.0 <5.0
Trichlorofluoromethane ug/l 5 <5.0 <5.0 <5.0
1,2,3-Trichloropropane ug/l 5 <5.0 <5.0 <5.0
Vinyl Acetate ug/1 0.04 <5.0 <5.0 <5.0
Vinyl Chloride ug/l 2. <5.0 <5.0 <5.0
Xylenes, total ug/l 5. <5.0 <5.0 <5.0

* Arsenic - dissolved arsenic form.

* Cadmium
* Chromium
* Copper

* Lead

* Nickel

* Zinc

**dichlorobenzenes-

(0.85)exp(0.7852 {In (hardness)}-2.715

(0.86)exp(0.819 {in (hardness)} +0.6848

(0.96)exp(0.8545 {in (hardness)}-1.702

{1.46203-[In (hardness) (0.145712)]}exp(1.273 [In (hardness)]-4.297
(0.997)exp(0.846 [In (hardness)] +0.0584)
*Berylium - Class GA Standard is 11 ug/l when hardness <75 ppm, 1100 ug/l when hardness >75 ppm.

exp(0.85 {In (ppm hardness)}-+.5)
applies to the sum of 1.2, 1,3, and 1,4-dichlorobenzene
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TABLE 5 -- MANHOLE ANALYTICAL RESULTS

Units MH-7 MH-15
Date Sampled 9/29/2006 9/29/2006
TOC mg/l 250 61
Alkalinity as CaCo3 mg/l <5.0 760
Ammonia as N mg/1 430 93
Biological Oxygen Demand mg/1 42 22
Chloride mg/l 1400 240
Chemical Oxygen Demand mg/l 1000 220
Color (Pt. Co. U.) mg/l 400 200
Nitrate as N mg/l 34 <0.25
Total Hardness as CaCo3 mg/l 730 600
Phenolics, Total mg/l 0.058 <0.010
Solids, Dissolved mg/1 3700 1300
Sulfate as SO4 mg/l 51 17
Bromide mg/l <1.0 <1.0
Cyanide, Total mg/l <0.010 <0.010
Hexachromium mg/l <0.20 <0.20
Mercury mg/l <0.20 <0.20
Aluminum ug/l <200 <200
Antimony ug/l <60 <60
Arsenic ug/l 17 8.2
Barium ug/1 <200 <200
Beryllium ug/l <5.0 <5.0
Boron ug/l 3100 940
Cadmium ug/l <5.0 <5.0
Calcium ug/l 150000 170000
Chromium ug/l 12 <10
Cobalt ug/l <50 <50
Copper ug/l <25 <25
Iron ug/l 12000 5600
Lead ug/l <5.0 <5.0
Magnesium ug/l 88000 41000
Manganese ug/1 430 3000
Nickel ug/l 89 <40
Potassium ug/l 400000 76000
Selenium ug/l <10 <10
Silver ug/l <10 <10
Sodium ug/l 1100000 250000
Thallium ug/l <10 <10
Vanadium ug/l <50 <50
Zinc ug/l <20 <20
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TABLE 5 -- MANHOLE ANALYTICAL RESULTS

Units MH-7 MH-15
Date Sampled A 9/29/2006 9/29/2006
Acetone ug/l 12 ] 29
1.2-Dichloroethane ug/l <25 <5.0
1,1 Dichloroethane ug/l <25 <5.0
1,1,1,2-Tetrachloroethane ug/l <25 <5.0
1,1,1-Trichloroethane ug/l <25 <5.0
1,1,2,2-Tetrachloroethane ug/l <25 <5.0
1,1,2-Trichloroethane ug/l <25 <5.0
1,1-Dichloroethene ug/l <25 <5.0
1,2,3-Trichloropropane ug/l <25 <5.0
1,2-Dibromo-3-chloropropane ug/l <25 <5.0
1,2-Dibromoethane ug/l <25 <5.0
1,2-Dichlorobenzene g/l <25 <5.0
1,2-Dichloropropane ug/l <25 <5.0
1,4-Dichlorobenzene ug/l <25 4.7 ]
2-Hexanone ug/l <50 <10
Acrylonitrile ug/l <50 <10
Benzene ug/l 151 1.2°)
Bromochloromethane ug/l <25 <5.0
Bromodichloromethane ug/l <25 <5.0
Bromoform ug/l <25 <5.0
Bromomethane ug/l <25 <5.0
Carbon Disulfide ug/l <25 <5.0
Carbon Tetrachloride ug/l <25 <5.0
Chlorobenzene ug/l 21 ) <5.0
Chloroethane ug/l <25 381
Chloroform ugh <25 <5.0
Chloromethane ug/l <25 <5.0
cis-1,2-Dichloroethene ug/l <25 <5.0
cis-1,3-Dichloropropene ug/l <25 <5.0
Dibromochloromethane ug/l <25 <5.0
Dibromomethane ug/l <25 <5.0
Ethylbenzene ug/l 57 131
MEXK (2-Butanone) ug/l < 50 <10
Methylene Chloride ug/l 24 1B <5.0
4 Methyl-2-pentanone ug/l <50 <10
Total Xylenes ug/l <25 327
Styrene ug/l <25 <5.0
Tetrachloroethene ug/l <25 <5.0
Toluene ug/l <25 <5.0
trans-1,2-Dichloroethene ug/l <25 <5.0
trans-1,3-Dichloropropene ug/l <25 <5.0
Trans-1,4-Dichloro-2-butene ug/l <50 <10
Trichloroethene ug/l <25 <5.0
Trichlorofluoromethane ug/l <25 <5.0
Vinyl Acetate ug/l <25 <5.0
Vinyl Chloride ug/l <25 <5.0
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