
 

 

 

March 17, 2014      
   
Mr. Kevin Gregory 
Acting Director, Consultant Management Bureau 
NYS Dept. of Transportation 
POD # 33 
50 Wolf Road 
Albany, NY 12232 
 
Attention: Mr. Anjan Sen, P.E. 
 
Re: PIN 8806.51.101 Harrison Landfill Area (#360065) 
 Harrison Sub-Residency  
 Westchester County, New York  
 
Dear Mr. Sen: 
 
The following letter report summarizes the field investigative procedures and results of the sampling, 
conducted by Henningson, Durham & Richardson Architecture and Engineering P.C. (HDR) on behalf 
of the New York State Department of Transportation (NYSDOT) at the above referenced site (Figure 
1).  The site, once a seasonal highway maintenance support and salt storage facility operated by the 
NYSDOT, is now occupied by the Town of Harrison.  The site includes approximately 2.6 acres of 
landfill area (Figure 2) that was closed in December 1998.   
 
The objectives of the post-closure sampling and monitoring program are to 1) evaluate the 
environmental impacts of the landfill, if any; 2) meet the post-closure monitoring requirements of the 
New York State Department of Environmental Conservation (NYSDEC) and; 3) provide the NYSDEC 
with data to evaluate and/or modify the existing sampling and monitoring program.  The sampling was 
conducted in accordance with our October 16, 2013 approved scope, which was developed in 
accordance with the NYSDOT’s Operation and Maintenance Plan for the Harrison Sub-Residency, 
Landfill and Petroleum Spill Area, February 2010.  Currently the post-closure sampling and monitoring 
program is performed every fifth quarter. 
 
Field Investigative Procedures  
 
Groundwater monitoring at the site was performed to meet the monitoring requirements of the New York 
State Department of Environmental Conservation (NYSDEC) relating to the Harrison Landfill Area 
(#360065).  A discussion of the groundwater data from the groundwater monitoring wells is presented in 
this report. 
 
On October 23rd and 24th, 2013, HDR sampled the groundwater wells, sediments samples, surface water 
samples and air quality measurements to monitor the Harrison Landfill Area.  HDR obtained samples 



 2
 

from five groundwater monitoring wells (PC-1, PC-2, PC-3, LMW-2, and LMW-4), three surface water 
locations (SW-1, SW-2, and SW-4), and four sediment samples (SD-1, SD-2, SD-3, and SD-4) for 
chemical analysis.  Additionally, eight air monitoring points (GV-1, GV-2, GV-3, GV-4, NPL, EPL, SPL, 
and WPL) were inspected using various air quality monitoring techniques.  It should be noted that SW-3 
was not sampled due to dry conditions.  Prior to commencing site activities, HDR conducted a visual 
inspection of the groundwater monitoring well casings and well heads to note any signs of damage or 
tampering.  Static water level measurements and total depth measurements from all groundwater 
monitoring wells were also recorded. 
 
Prior to commencement of sampling, a round of static water level measurements and total depth 
measurements were collected from all monitoring wells and field instrumentation were calibrated 
according to the respective manufacturer’s standards.  At the Landfill Area (Figure 2), groundwater, 
surface water/sediment and gas monitoring were conducted by HDR as part of the sampling event.  
Sampling information is included on sampling logs in Attachment A.  Per the NYSDOT February 2010 
O&M Plan, HDR inspected the landfill cap (for signs of vector/vermin) and the perimeter drainage 
swales.  No evidence of vector/vermin was apparent.   
 
Groundwater samples were collected from the following five (5) monitoring wells listed below with 
regard to their relationship to the landfill and also shown on Figure 3: 
 
On-Site/Site Background On-Site/Downgradient Off-Site/Downgradient 
LMW-2   LMW-4   PC-3 
    PC-1 
    PC-2 
 
Each well was purged of three well volumes or until dryness using a Whale pump equipped with a 
Rheostat (for adjustable flow), in-line flow cell, and dedicated tubing, where possible.  Monitoring well 
PC-2 is bent, allowing neither a Whale pump nor a bailer to be used for sampling; therefore, a peristaltic 
pump with dedicated tubing was used to both purge and sample this well.  Field parameters of 
temperature, turbidity, dissolved oxygen (DO), pH, specific conductivity, and oxidation-reduction 
potential (Eh) were collected during purging and sampling at each well (Attachment A). The monitoring 
wells were sampled once they recovered to approximately 75% of their initial volume or within 2 hours, 
whichever came first.  Groundwater samples were collected for contract laboratory analysis from each 
location using a dedicated bailer.  Samples were transferred to clean, pre-preserved (as necessary) 
laboratory-supplied containers for analysis of target compound list (TCL) volatile organic compounds 
(VOCs), TCL semivolatile organic compounds (SVOCs), and target analyte list (TAL) metals (filtered 
only), including cyanide and chloride.  Metals samples were filtered and preserved by the laboratory.  
One (1) groundwater field duplicate was collected from monitoring well PC-1 and one (1) trip blank 
was submitted.  The duplicate sample was collected at the same time and for the same landfill 
parameters as the parent sample.  The duplicate sample was given a “fictitious” sample ID (DMW-5-
10232013) as to not indicate to the laboratory that it was a duplicate sample. 
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Surface water (SW)/Sediment (SD) samples were proposed to be collected from the following four (4) 
locations listed below with regard to their relationship to the landfill and also shown on Figure 4: 
 
On-Site/Site Background On-Site/Downgradient Off-Site/Downgradient 
SW/SD-1   SW/SD-2   SW/SD-4 
    SW/SD-3 
     
Locations SW/SD-3 was dry at the time of sampling; therefore, only a sediment sample was collected at 
this location.  Prior to sample collection at the remaining three locations, approximate stream flow and 
stream depth were recorded.  A surface water sample was collected from each respective location first, 
in order to minimize sample turbidity, using a clean stainless steel ladle.  SW-1 was collected from a 
point located at the eastern section of wetlands B.  SW-2 was collected from a point located at the 
northeastern section of wetlands A.  SW-4 was collected from a point located just northeast of the 36-in. 
reinforced concrete pipe (RCP) culvert that diverts the stream southwest under Route 120 to Rye Lake.  
Field parameters of temperature, turbidity, DO, pH, and specific conductivity were collected during 
sampling at each location (Attachment A).  Following collection of the surface water sample, a sediment 
sample was collected from the same general area as the surface water sample using a clean stainless 
steel trowel.  Surface water and sediment samples were transferred to clean, pre-preserved (as 
necessary) laboratory-supplied containers for contract laboratory analysis of TCL VOCs, TCL SVOCs, 
and TAL metals (unfiltered only), including cyanide and chloride. 
 
One (1) surface water field duplicate was collected from location SW-4 and one (1) trip blank was 
submitted.  The duplicate sample was collected at the same time and for the same surface water 
parameters as the parent sample.  The duplicate sample was given a “fictitious” sample ID (SW-15-
10242013) as to not indicate to the laboratory that it was a duplicate sample.  A field blank was 
collected using laboratory supplied de-ionized (DI) water on a pre-cleaned ladle.  The field blank was 
conducted by pouring the DI water into the ladle then into the sample jars.  The field blank was 
analyzed for the same set of parameters analyzed for the surface water samples. 
       
Gas monitoring was conducted at each of the four (4) gas vents (GV-1 through GV-4) and along the 
perimeter of the property line, as shown on Figure 5, to verify that any gases, produced as a result of the 
natural decomposition of waste, do not pose a hazard to health or safety.  Prior to collecting 
measurements at each location, ambient readings were recorded. Each location was monitored for 
methane and other explosive gases with a combustible gas indicator (CGI).  Gas vent readings were 
obtained by inserting the instrument detector probe into the vent.  The CGI was set to sound an alarm if 
the readings exceeded 10% of the lower explosive limit (LEL) of methane.  In addition, alarms were set 
at 10% of the LEL of hydrogen sulfide, 25 parts per million (ppm) of carbon monoxide and 19.5% and 
23.5% of oxygen.  A photoionization detector (PID) and a flame ionization detector (FID) were used to 
monitor for VOCs around the perimeter of the landfill and at each of the four gas vents. 
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Results 
 
Groundwater samples were analyzed in accordance with the National Environmental Laboratory 
Accreditation Program (NELAP).  The results were compared to the NYSDEC Class GA standards or 
guidance values (GV) and are summarized on Table 1.  Field parameters for temperature, pH, specific 
conductance, and turbidity are provided on the groundwater well sampling logs included in Attachment 
A.  A copy of the analytical laboratory data is presented in Attachment B.  (Note that the Harrison Sub-
Residency landfill area was sampled concurrently with the spill site (Spill #94-07349); therefore, one of 
the data packages includes results from both sample sites.)  
 
There were no detectable concentrations of VOCs with the exception of acetone and carbon disulfide in 
one sample each. Both acetone and carbon disulfide are known laboratory contaminants and their 
presence in the groundwater samples is not considered to be indicative of site conditions. Additionally, 
there were no detectable concentrations of SVOCs with the exception of caprolactam in a few of the 
samples collected.  Caprolactam is used in the production of nylon and may be present due to the use of 
nylon rope with the bailers to collect the groundwater samples.  All concentrations were below their 
respective standards or GVs, where available. 
 
There were no detectable concentrations of any Resource Conservation and Recovery Act (RCRA) 
metals in exceedance of the respective groundwater standards or background ranges, where available.  
Detectable concentrations of three non-RCRA metals (iron, manganese and sodium) exceeded their 
respective groundwater standards.  Iron was detected at the on-site/downgradient wells LMW-4 and PC-
2 at concentrations of 64,000 and 21,000 ug/l, respectively, which exceed the Class GA standard of 300 
and the natural ambient groundwater range of 10 to 10,000 ppb for iron.  Manganese was detected at on-
site/downgradient wells LMW-4, PC-1 (and its duplicate sample), and PC-2 at concentrations of 15,000, 
740 (duplicate 730) and 10,000 ug/l, respectively, which exceed the Class GA Standard of 300 ug/l.  
Concentrations of manganese detected at LMW-4 and PC-2 are also greater than the natural ambient 
groundwater range of <1 to 10,000 ppb for manganese.  Sodium was detected at all sampling locations 
at concentrations ranging from 30,000 ug/l at the on-site/upgradient well LMW-2 to 99,000 ug/l in the 
duplicate sample collected from PC-1.  All concentrations exceeded the Class GA standard of 20,000 
ug/l but were within the natural ambient groundwater range of 500 to 120,000 ppb for sodium.  The 
remaining metals sample results were either not detected at the respective analytical reporting limits or 
were less than available NYSDEC standards or guidance values.     
 
Chloride and cyanide were not detected above their respective Class GA standards in any of the 
groundwater samples collected. 
 
Surface water samples were collected and analyzed for in accordance with NELAP.  As was mentioned 
above, due to dry conditions, a sample could not be collected from location SW-3.  Analytical results 
are presented in Table 2.  Surface water results were compared to both NYSDEC Ambient Water 
Quality Class GA Groundwater Standards and Guidance Values and NYSDEC Class A Surface Water 
Standards and Guidance Values, where available, as these water bodies are tributaries to the Kensico 
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Reservoir, which is a source of drinking water.  Class A standards were available for surface water as a 
source of drinking water H(WS), human consumption of fish H(FC), fish propagation A(C), fish 
survival A(A), protection of wildlife (W), and aesthetics (E).  Select standards rely on sample specific 
conditions (i.e., hardness concentrations) and therefore were not included.  Where appropriate, the most 
conservative standard or guidance value was used for comparison purposes.  Field parameters for 
temperature, pH, specific conductance, and turbidity are provided on the surface water sampling log 
included in Attachment A.  A copy of the analytical laboratory data is presented in Attachment B. 
 
There were no detectable concentrations of VOCs or SVOCs in any of the samples collected.  
 
There were no detectable concentrations of any RCRA metals in exceedance of available standards or 
GVs.  Detectable concentrations of two non-RCRA metals (iron and manganese) exceeded their 
respective Class A and/or Class GA standards or GVs.  Iron was detected at the on-site/upgradient 
sample location SW-1 and the off-site/downgradient sample locations SW-3 and SW-4 at concentrations 
of 1,900, 520, and 300 ug/l, respectively, which exceed the Class GA and Class A standard for fish 
propagation and fish survival of 300 ug/l but are within the natural ambient groundwater range of 10 to 
10,000 ppb.  Manganese was detected at the on-site/upgradient sample location SW-1 and the off-
site/downgradient sample location SW-2 at concentrations of 1,700 and 340 ug/l, respectively.  The 
concentrations detected at both locations exceeded the Class GA and Class A aesthetic standard of 300 
ug/l but SW-2’s results were within the natural ambient groundwater range of less than 1 to 1,000 ppb 
while SW-1’s was the same order of magnitude as the upper limit.  Results for the remaining metals 
analyzed were either non-detect at the respective analytical reporting limits, or less than the respective 
Class GA and/or Class A standards or guidance values.   
 
Chloride was detected in the surface water samples collected from SW-1, SW-2 and SW-4 at 
concentrations of 6.3, 6.6 and 6.5 mg/l, respectively, which are below the Class GA and Class A 
standards.  Cyanide was not detected in any of the surface water samples.   
  
Sediment samples were collected and analyzed in accordance with NELAP.  Samples were collected 
from all locations SD-1, SD-2, SD-3 and SD-4.  Analytical results are presented in Table 3 and were 
compared to the NYSDEC Technical Guidance for Screening Contaminated Sediments.  The criteria for 
metals are given as Severe Effect Level (SEL) and Lowest Effect Level (LEL).  According to this 
Guidance, a sediment sample is considered contaminated if either criterion is exceeded.  If both criteria 
are exceeded, the sediment sample is considered to be severely impacted. If only the LEL criterion is 
exceeded, the impact is considered moderate.  Sample depths and field observations are provided on the 
sediment sampling log included in Attachment A.  A copy of the analytical laboratory data is presented 
in Attachment B.    
 
Sediment screening criteria for organic compounds are based upon the amount of organic carbon, or 
total organic carbon (TOC), in an individual sample.  Since the sediment samples collected were not 
analyzed for TOC, a direct comparison cannot be made and the criteria are therefore used only for 
relative comparison purposes.  For purposes of this report the sediment screening criteria relative to 
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fresh water and human health were used.  There were no detectable concentrations of VOCs in the 
sediment samples collected.  Trace amounts of polycyclic aromatic hydrocarbon (PAH) SVOCs 
including acenaphthene, anthracene, benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, 
benzo[k]fluoranthene, chrysene, indeno[1,2,3-cd]pyrene and phenanthrene were detected in one or more 
of the sediment samples collected.  A majority of these compounds were detected in the SD-3 sample 
location.     
 
Metals detected in the samples collected from SD-1, SD-2, SD-3 and SD-4; include cadmium, copper, 
iron, lead, manganese, nickel, and zinc.  Each metal exceeded their respective LEL and/or SEL.  The 
concentration of cadmium detected at SD-3 was 2.5 mg/kg, which exceeded the cadmium LEL of 0.6 
mg/kg.  The concentration of copper detected at SD-3 was 35 mg/kg, which exceeded the copper LEL 
of 31 mg/kg.  The concentration of iron detected at SD-2 and SD-3 at 20,000 and 23,000 mg/kg, 
respectively, exceeded the iron LEL of 20,000 mg/kg.  The concentration of lead detected at SD-3 was 
270 mg/kg, which exceeded the lead LEL of 31 mg/kg and the SEL of 110 mg/kg.  The concentration of 
manganese detected at SD-1, SD-2, SD-3, and SD-4 was 580, 2,500, 700 and 1,500 mg/kg, respectively.  
These results exceeded the manganese LEL of 460 mg/kg and the SEL of 1,100 mg/kg.  The 
concentration of nickel detected at SD-3 was 22 mg/kg which exceeded the nickel LEL of 16 mg/kg.  
The concentration of zinc detected at SD-3 was 190 mg/kg, which exceeded the zinc LEL of 120 mg/kg.  
The remaining results were either not detected at the respective analytical reporting limits or were less 
than criteria, where available. 
 
Gas monitoring results revealed no readings that exceeded the percent LEL for methane and preset 
alarm levels for hydrogen sulfide, carbon monoxide and oxygen.  PID and FID readings were generally 
consistent with background readings with the following exception.  FID readings were collected with 
and without a methane filter.  Readings from gas vent GV-2 indicated the presence of some methane.  
FID readings were also noted in gas vent GV-4; however, the readings were comparable with and 
without the methane filter.       
 
QAQC sampling was conducted as discussed above.  There were no detectable concentrations in the 
trip blank or field blank samples collected.  A duplicate sample was collected from groundwater 
monitoring well PC-1.  The relative percent difference (RPD) was calculated for the sample collected 
from PC-1 and its duplicate sample (Table 4), DMW-5-10232013, using the following formula: 

% RPD = X1-X2 * 100% 
(X1+X2)/2 

 
where,  X1 is the original value (PC-1), and 
  X2 is the duplicate value (DMW-5-10232013) 
 
RPD was not calculated for results where both samples were non-detect.  For the remaining 
groundwater analytical results the RPD ranged from 0% to 17.89%, where 0% would indicate the 
results were the same.  With the exception of caprolactum, the results of the RPD calculation indicate 
the results are within precision standards for both sampling and laboratory protocols.  
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A duplicate sample was collected from surface water location SW-4.  The RPD was calculated for the 
sample collected from SW-4 and its duplicate sample (Table 5), SW-15-10242013, using the same 
formula above. 
 
RPD was not calculated for results where both samples were non-detect.  For the remaining analytical 
results the RPD ranged from 0% to 18.18%, where 0% would indicate the results were the same.  With 
the exception of iron, the results of the RPD calculation indicate the results are within precision 
standards for both sampling and laboratory protocols. 
  
Conclusions and Recommendations 
Groundwater analytical results revealed elevated levels, greater than the respective Class GA standards 
or GVs, of the non-RCRA metals sodium, iron, and manganese in the filtered results obtained at one or 
more of the downgradient well locations.  Elevated sodium concentrations were also detected in the on-
site/upgradient well as well as the off-site/downgradient well.  Concentrations of iron and manganese in 
the downgradient/on-site wells are greater than the concentrations detected in the upgradient/site 
background well, LMW-2, which would indicate some contribution from the landfill.  However, iron 
and manganese concentrations are less in the downgradient/off-site monitoring well (PC-3) and are 
comparable in concentration to that of the upgradient/site background well, LMW-2, indicating  any 
potential contribution of these metals to off-site groundwater from the landfill is not significant.  The 
remaining groundwater sample results were either non-detect or less than the respective NYSDEC Class 
GA standards or GVs. 
 
Surface water analytical results were obtained from an upgradient location/site background location 
(SW-1) and downgradient locations (SW-2 and SW-4); results for one or more of these samples 
revealed elevated levels of the non-RCRA metals iron and manganese.  Concentrations of these metals 
were higher in the sample results obtained from the upgradient/site background surface water location.  
This would indicate a contribution from an upgradient/off-site source and not necessarily a release from 
the landfill.  The remaining surface water sample results were either non-detect or less than the 
respective NYSDEC Class GA and/or Class A standards or guidance values. 
 
Sediment analytical results revealed elevated levels of the metals cadmium, copper, iron, lead, 
manganese, nickel, and zinc at both the upgradient/site background location and/or one of the 
downgradient/on-site sediment sample location.  Concentrations of many of these metals in the 
downgradient/on-site locations were detected at levels greater than the concentrations detected in the 
upgradient/site background location, SD-1, which would indicate some contribution from the landfill.  
There were no detectable concentrations of VOCs that exceeded the available sediment criteria.  
However, trace amounts of SVOCs were detected in background sediments, off-site downgradient 
sediments and in on-site downgradient sediments.  The remaining sediment sample results were either 
non-detect or less than the respective sediment criteria.   
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PID and FID readings at the gas vents and perimeter of the landfill were generally consistent with 
background levels with the exception of the FID results for GV-2, which revealed the presence of 
methane.  As mentioned above, methane levels at the time of the monitoring event did not exceed the 
percent LEL.  Therefore the readings are likely a result of the natural decomposition of waste and do not 
pose a hazard to health or safety. 
 
At the request of NYSDOT, HDR compiled databases for each sample media (groundwater, surface 
water and sediment) and prepared graphs to support evaluation of trends.  Findings were presented and 
discussed with NYSDOT on a conference call held on March 14, 2014.  The database and 
corresponding graphs can be found in Attachment C of this letter report. 
 
In general, the results received during the October 2013 sampling event are comparable to results that 
have been seen at the landfill during past sampling events.  The results indicate that the landfill may 
locally contribute or have contributed to elevated levels of contaminants on-site; any potential 
contribution off-site is not significant.  NYSDOT will continue to monitor the Landfill on a fifth-
quarterly basis. 
 
If you have any questions or need additional information, please do not hesitate to contact me. 
 
Very truly yours, 
 

 
______________________ 
Melissa E. LaMacchia 
Associate | Project Manager 
 
cc: G. Fitzgerald, NYSDOT Region 8  
 
Attachments 
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TABLES 



TABLE 1
GROUNDWATER DATA SUMMARY

Fifth Quarter Sampling - Harrison Subresidency Landfill Area
October 2013

Site Duplicate
Background PC-1 NATURAL AMBIENT NYSDEC

PARAMETER LMW-2 LMW-4 PC-1 PC-2 PC-3 DMW-5-10232013 Trip Blank GROUNDWATER CLASS GA
10/23/13 10/23/13 10/23/13 10/23/13 10/23/13 10/23/13 10/23/13 RANGES (n) STANDARDS (a)

Metals (ug/L)
Aluminum ND ND ND ND ND ND * <5.0 - 1000 NS
Antimony ND ND ND ND ND ND * NA 3
Arsenic ND 1.4 ND ND ND ND * <1.0 - 30 25
Barium 110 190 86 110 150 84 * 10 - 500 1000
Beryllium ND ND ND ND ND ND * <10 3.0 GV
Cadmium ND ND ND ND ND ND * <1.0 5
Calcium 83000 62000 51000 78000 76000 52000 * 1000 - 150000 NS
Chromium ND ND ND ND ND ND * <1.0 - 5.0 50
Cobalt ND 34 ND ND ND ND * <10 NS
Copper ND ND ND ND ND ND * <1.0 - 3 200
Iron ND 64000 ND 21000 ND ND * 10 - 10000 300 (m)
Lead ND ND ND ND ND ND * <15 25
Magnesium 31000 24000 7900 21000 20000 7900 * 1000 - 50000 35000 GV
Manganese 210 15000 740 10000 280 730 * <1.0 - 1000 300 (m)
Mercury ND ND ND ND ND ND * <1.0 0.7
Nickel ND ND ND ND ND ND * <10 - 50 100
Potassium 4400 5300 4200 4800 6400 4300 * 1000 - 10000 NS
Selenium ND ND ND ND ND ND * <1.0 - 10 10
Silver ND ND ND ND ND ND * <5 50
Sodium 30000 34000 98000 46000 83000 99000 * 500 - 120000 20000
Thallium ND ND ND ND ND ND * NA 0.5 GV
Vanadium ND ND ND ND ND ND * <1.0 - 10 NS
Zinc ND ND ND ND ND ND * <10 - 2000 2000 GV
Chloride (mg/l) 14 16 120 25 180 120 * NA 250
Cyanide (mg/l) ND ND ND ND ND ND * NA 200
Volatile Organic Compounds (ug/L)
Acetone ND 24 ND ND ND ND ND NA 50
Carbon disulfide ND ND ND ND ND 1 ND NA NA
Total VOCs# ND ND ND ND ND ND ND NA 5
Semivolatile Organic Compounds (ug/L)
Caprolactam 920 ND 56 ND 31 67 * NA NA
Total SVOCs# ND ND ND ND ND ND * NA 50

(a)   - NYSDEC Division of Water Technical and Operational Guidance Series (1.1.1). June 1998, revised April 200
GV - Guidance Value
(m) - Sum of Iron and Manganese not to exceed 500 ug/
(n)  - Dragun, J., The Soil Chemistry of Hazardous Materials
NA - Not applicable.
ND - Not detected at analytical detection limit.
J- Detected below the detection limit.
NS - No standard.
*    - Not analyzed.
# - All other compounds



TABLE 2
SURFACE  WATER DATA SUMMARY

Fifth Quarter Sampling - Harrison Subresidency Landfill Area
October 2013

Site Duplicate NATURAL AMBIENT NYSDEC NYSDEC
Background SW-4 GROUNDWATER CLASS GA CLASS A

PARAMETER SW-1 SW-2 SW-3* SW-4 SW-15-10242013 Field Blank Trip Blank RANGES (n) STANDARDS (a) STANDARDS (a)
10/24/13 10/24/13 10/24/13 10/24/13 10/24/2013 10/24/2013 10/24/2013

Metals (ug/L)
Aluminum ND ND * ND ND ND * <5.0 - 1000 NS 100 2

Antimony ND ND * ND ND ND * NA 3 3 1

Arsenic ND ND * ND ND ND * <1.0 - 30 25 50 1, 150 2, 340 3

Barium 36 ND * ND ND ND * 10 - 500 1000 1,000 1

Beryllium ND ND * ND ND ND * <10 3.0 GV 3 GV 1

Cadmium ND ND * ND ND ND * <1.0 5 5 1

Calcium 45000 43000 * 44000 43000 ND * 1000 - 150000 NS NS
Chromium ND ND * ND ND ND * <1.0 - 5.0 50 50 1

Cobalt ND ND * ND ND ND * <10 NS 5 2

Copper ND ND * ND ND ND * <1.0 - 3 200 200 1

Iron 1900 520 * 300 250 ND * 10 - 10000 300 (m) 300 2, 4

Lead 1.1 1.9 * ND ND ND * <15 25 50 1

Magnesium 14000 14000 * 14000 14000 ND * 1000 - 50000 35000 GV 35,000 1

Manganese 1700 340 * 230 200 ND * <1.0 - 1000 300 (m) 300 4

Mercury ND ND * ND ND ND * <1.0 0.7 0.7 1, 7e-4 5, 0.77 2, 1.4 3, 0.0026 6

Nickel ND ND * ND ND ND * <10 - 50 100 100 1

Potassium 3300 3000 * 2900 2800 ND * 1000 - 10000 NS NS
Selenium ND ND * ND ND ND * <1.0 - 10 10 10 1, 4.6 2

Silver ND ND * ND ND ND * <5 50 50 1

Sodium 9200 9700 * 10000 9500 ND * 500 - 120000 20000 NS
Thallium ND ND * ND ND ND * NA 0.5 GV 0.5 GV 1, 8 2

Vanadium ND ND * ND ND ND * <1.0 - 10 NS 14 2

Zinc ND ND * ND ND ND * <10 - 2000 2000 GV 2,000 GV 1, 5,000 GV 4

Chloride (mg/l) 6.3 6.6 * 6.5 6.5 ND * NA 250 250,000 1

Cyanide (mg/l) ND ND * ND ND ND * NA 200 200 1, 9,000 5, 5.2 2, 22 3

Volatile Organics (ug/L)
Total VOCs ND ND * ND ND ND ND NA 5 NA
Semi-Volatile Organics (ug/L)
Total SVOCs ND ND * ND ND ND * NA 50 NA

(a)  - NYSDEC Division of Water Technical and Operational Guidance Series (1.1.1). June 1998, revised April 2000
(m) - Sum of Iron and Manganese not to exceed 500 ug/L
(n)  - Dragun, J., The Soil Chemistry of Hazardous Materials
Class A Standards for Surface Water as a source of Drinking Water1 as these are tributaries to Kensico Reservoir.
Other Class A Standards are for Fish Propagation2 Fish Survival3 Aesthetic 4 Human Consumption of Fish 5, and Wildlife Protection 6 

GV - Guidance Value.
ND - Not detected at analytical detection limit
* - Not analyzed; Location SW-3 was Dry - no samples collected
NS - No Standard.
NA - Not applicable.
Note - results in bold exceed one or more of the standards.
 - select Class A standards are specific to sample conditions and require hardness concentrations; therefore, these were not included.



TABLE 3
SEDIMENT DATA SUMMARY

Fifth Quarter Sampling - Harrison Subresidency Landfill Area
October 2013

Site
Background Sediment Criteria (a)

PARAMETER SD-1 SD-2 SD-3 SD-4 LEL¹ SEL²
10/24/13 10/24/13 10/24/13 10/24/13

Metals (mg/kg)
Aluminum 6,900 5,900 11,000 5,300 NA NA
Antimony ND ND ND ND 2 25
Arsenic ND ND ND ND 6 33
Barium 56 87 66 53 NA NA
Beryllium ND ND 0.25 ND NA NA
Cadmium ND ND 2.5 ND 0.6 9
Calcium 1,500 31,000 19,000 15,000 NA NA
Chromium 14 7.8 20 11 26 110
Cobalt 6.1 6.2 10 6.1 NA NA
Copper 15 13 35 12 16 110
Iron 15,000 20,000 23,000 16,000 20000 40000
Lead ND 12 270 20 31 110
Magnesium 3,200 20,000 14,000 9,900 NA NA
Manganese 580 2,500 700 1,500 460 1100
Mercury ND ND ND ND 0.15 1.3
Nickel 11 11 22 13 16 50
Potassium 1,900 990 1,500 910 NA NA
Selenium ND ND ND ND NA NA
Silver ND ND ND ND 1 2.2
Sodium ND ND ND ND NA NA
Thallium ND ND ND ND NA NA
Vanadium 21 16 28 ND NA NA
Zinc 32 52 190 50 120 270
Chloride ND ND 29 ND NA NA
Cyanide ND ND ND ND NA NA

Volatile Organic Compounds (mg/kg)
Total VOCs ND ND ND ND

Human Health 
Bioaccum.

Benthic Aquatic Life 
Acute Toxicity

Benthic Aquatic Life 
Chronic Toxicity Wildlife Bioaccum.

Sediment Criteria Sediment Criteria Sediment Criteria Sediment Criteria

mg/gOC mg/gOC mg/gOC mg/gOC
Semivolatile Organic Compounds (mg/kg)
Acenaphthene ND ND 0.085 ND NA NA 0.240 (E)3 NA
Anthracene ND ND 0.14 ND NA 0.986 0.107 NA
Benzaldehyde ND ND 0.28 ND NA NA NA NA
Benzo[a]anthracene ND ND 0.75 ND NA 0.094 0.012 NA
Benzo[a]pyrene ND ND 0.65 ND 0.0007 NA NA NA
Benzo[b]fluoranthene 0.049 ND 1.1 0.13 NA 0.094 0.012 NA
Benzo[g,h,i]perylene ND ND 0.49 ND NA NA NA NA
Benzo[k]fluoranthene ND ND 0.32 ND NA 0.094 0.012 NA
bis(2-Ethylhexyl)phthalate ND 0.055 0.12 ND NA NA 0.2 NA
Carbazole ND ND 0.11 ND NA NA NA NA
Chrysene ND ND 0.8 ND NA 0.094 0.012 NA
Dibenzo[a,h]anthracene ND ND 0.15 ND NA NA NA NA
Di-n-butylphthalate ND 0.023 0.046 ND NA NA NA NA
Fluoranthene ND ND 0.13 0.14 NA NA 1.34 (E)4 NA
Indeno[1,2,3-cd]pyrene ND ND 0.45 ND NA 0.094 0.012 NA
Phenanthrene ND ND 0.66 ND NA NA 0.160 (E)4 NA
Pyrene 0.048 ND 1.2 0.16 NA 8.78 0.961 NA
Total SVOCs# ND ND ND ND NA NA NA NA

(a) - NYSDEC Technical Guidance for Screening Contaminated Sediments
November 1993, revised January 1999
1 - Lowest Effect Level 3- EPA proposed sediment quality criterion for the protection of benthic organisms
2 - Severe Effect Level 4- These values also apply to benz(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
ND - Not detected at analytical detection limit  indeno(1,2,3-cd)pyrene, and methylbenz(a)anthracene.
B - Detected in laboratory sample
NA - No applicable criterion.
Note - results exceeding the LEL and SEL are shown inbold and underlined, respectively.
# - All other compounds

Sediment Criteria (a) Water Qual.
NA



Table 4
Groundwater Field Duplicate Relative Percent Difference

Fifth Quarter Sampling - Harrison Subresidency
October 2013

Duplicate 
Parameters PC-1 DMW-5-10232013

Metals (ug/L)
Aluminum ND ND NA
Antimony ND ND NA
Arsenic ND ND NA
Barium 86 84 2.35
Beryllium ND ND NA
Cadmium ND ND NA
Calcium 51000 52000 -1.94
Chromium ND ND NA
Cobalt ND ND NA
Copper ND ND NA
Iron ND ND NA
Lead ND ND NA
Magnesium 7900 7900 0.00
Manganese 740 730 1.36
Mercury ND ND NA
Nickel ND ND NA
Potassium 4200 4300 -2.35
Selenium ND ND NA
Silver ND ND NA
Sodium 98000 99000 -1.02
Thallium ND ND NA
Vanadium ND ND NA
Zinc ND ND NA
Chloride (mg/l) 120 120 0.00
Cyanide (mg/l) ND ND NA
Volatile Organic Compounds (ug/L)
Acetone ND ND NA
Carbon disulfide ND 1 NA
Total VOCs# ND ND NA
Semivolatile Organic Compounds (ug/L)
Caprolactam 56 67 -17.89
Total SVOCs# ND ND NA

Notes:
1)  ND indicates analyte not detected at analytical reporting limit.
2)  NA indicates Not Applicable, where one or both results were not detected.
3) Values in bold exceed the normally accepted range of 15%
# - All other compounds

Relative Percent 
Difference



Table 5
Surface Water Field Duplicate Relative Percent Difference

Fifth Quarter Sampling - Harrison Subresidency
October 2013

Duplicate 
Parameters SW-4 SW-15-10242013
Metals (ug/L)
Aluminum ND ND NA
Antimony ND ND NA
Arsenic ND ND NA
Barium ND ND NA
Beryllium ND ND NA
Cadmium ND ND NA
Calcium 44000 43000 2.30
Chromium ND ND NA
Cobalt ND ND NA
Copper ND ND NA
Iron 300 250 18.18
Lead ND ND NA
Magnesium 14000 14000 0.00
Manganese 230 200 13.95
Mercury ND ND NA
Nickel ND ND NA
Potassium 2900 2800 3.51
Selenium ND ND NA
Silver ND ND NA
Sodium 10000 9500 5.13
Thallium ND ND NA
Vanadium ND ND NA
Zinc ND ND NA
Chloride (mg/l) 6.5 6.5 0.00
Cyanide (mg/l) ND ND NA
Volatile Organics (ug/L)
Total VOCs ND ND NA
Semi-Volatile Organics (ug/L)
Total SVOCs ND ND NA

Notes:
1)  ND indicates analyte not detected at analytical reporting limit.
2)  NA indicates Not Applicable, where one or both results were not detected.
3) Values in bold exceed the normally accepted range of 15%
# - All other compounds

Relative Percent 
Difference



ATTACHMENT A 

SAMPLING LOGS 



Well Sampling Log Well ID No.: PC-1

Well Casing Type: Start SWL: 7.82 Project: Harrison Landfill and Spill

Well Depth*: 8.51 Date: 10/23/2013

Screened Interval: Well Volume (gallons): 7.9 Crew: AW/KH

Well Elevation*:  SWL During Sampling: n/a Purge Method: Whale Pump

Ground Elevation: Sample Time: 12:50 PID Head Space (ppm): n/a

Well Condition: Sample Method: Bailer Meters Used: Horiba U-52

Weather Conditions: Sample Analyses: VOC + MTBE, SVOC, Metals (fi p--0

Time
Est. 

Gallons  
Purged 

Purge 
Rate   

(gpm)

Temp.   
(Co)

pH
ORP    
(mV)

Cond.  
(mS/m)

Turbidity 
(NTU)

D.O. 
(mg/L)

TDS     
(g/L)

Salinity 
(%)

Depth to 
Water*

Comments

11:42 0 14.38 6.53 -45 0.879 49 5.51 0.547 0.4
11:44 3 14.95 6.57 -9 853.000 40 4.92 0.611 0.4
11:47 6 14.79 6.77 -23 0.904 21 4.86 0.580 0.4
11:52 8 14.96 6.84 -12 0.850 2.0 3.11 0.590 0.5

Comments:

Notes: NM - No measurement
* - Measurement taken from top of well casing

50's overcast

16.33
2" PVC

n/a

n/a

n/a

Lock eyelit damaged



Well Sampling Log Well ID No.: PC-2

Well Casing Type: Start SWL: 4.57 Project: Harrison Landfill and Spill

Well Depth*: Water Column Ht.: 6.42 Date: 10/23/2013

Screened Interval: Well Volume (gallons): 6 Crew: AW/KH

Well Elevation*:  SWL During Sampling: n/a Purge Method: Peristaltic Pump

Ground Elevation: Sample Time: 13:35 PID Head Space (ppm): n/a

Well Condition: Sample Method: Peristaltic Pump Meters Used: Horiba U-52

Weather Conditions: Sample Analyses: VOC, SVOC, Metals (filtered), CN, and Cl

Time
Est. 

Gallons  
Purged 

Purge 
Rate   

(gpm)

Temp.   
(Co)

pH
ORP    
(mV)

Cond.  
(mS/m)

Turbidity 
(NTU)

D.O. 
(mg/L)

TDS     
(g/L)

Salinity 
(%)

Depth to 
Water*

Comments

10:53 0 13.69 6.70 -98.0 1.000 max 6.90 0.641 0.5
10:57 2 14.00 6.49 -84.0 0.991 max 1.51 0.634 0.5
11:02 4 13.97 6.45 -90.0 0.985 493.0 0.87 0.630 0.5
11:05 6 13.99 6.43 -93.0 0.977 166.0 0.72 0.625 0.5

Comments:

Notes: NM - No measurement
* - Measurement taken from top of well casing

overcast 50's

10.99
2" PVC

n/a

n/a

n/a

Obstructed ~5' btoc



Well Sampling Log Well ID No.: PC-3

Well Casing Type: Start SWL: 10.85 Project: Harrison Landfill and Spill

Well Depth*: Water Column Ht.: 7.48 Date: 10/23/2013

Screened Interval: Well Volume (gallons): 7 Crew: AW/KH

Well Elevation*:  SWL During Sampling: n/a Purge Method: Whale Pump

Ground Elevation: Sample Time: 0:00 PID Head Space (ppm): n/a

Well Condition: Sample Method: bailer Meters Used: Horiba U-52, Turbidity Meter

Weather Conditions: Sample Analyses: VOC, SVOC, Metals (filtered), CN, and Cl

Time
Est. 

Gallons  
Purged 

Purge 
Rate   

(gpm)

Temp.   
(Co)

pH
ORP    
(mV)

Cond.  
(mS/m)

Turbidity 
(NTU)

D.O. 
(mg/L)

TDS     
(g/L)

Salinity 
(%)

Depth to 
Water*

Comments

15:31 0 14.33 7.11 -33 1.20 205.0 6.89 0.771 0.6
15:33 2.5 14.34 7.22 -23 1.19 395.0 0.80 0.760 0.6
15:35 5 14.17 1.08 -41 1.20 1.0 0.86 0.769 0.6
15:37 7 14.20 7.00 -39 1.17 0.0 1.40 0.752 0.6

Comments:

Notes: NM - No measurement
* - Measurement taken from top of well casing

overcast, 50's

18.33
2" PVC

n/a

n/a

n/a

good



Well Sampling Log Well ID No.: LMW-2

Well Casing Type: Start SWL: 12.25 Project: Harrison Landfill and Spill

Well Depth*: Water Column Ht.: 8.78 Date: 10/23/2013

Screened Interval: Well Volume (gallons): 8.2 Crew: AW/KH

Well Elevation*:  SWL During Sampling: n/a Purge Method: bailer

Ground Elevation: Sample Time: 0:00 PID Head Space (ppm): n/a

Well Condition: Sample Method: Bailer Meters Used: Horiba U-52, Turbidity Meter

Weather Conditions: Sample Analyses: VOC, SVOC, Metals (filtered), CN, and Cl

Time
Est. 

Gallons  
Purged 

Purge 
Rate   

(gpm)

Temp.   
(Co)

pH
ORP    
(mV)

Cond.  
(mS/m)

Turbidity 
(NTU)

D.O. 
(mg/L)

TDS     
(g/L)

Salinity 
(%)

Depth to 
Water*

Comments

10:02 0 12.95 6.24 166 0.778 2.2 - 0.496 0.4 Chems taken using open chem cup
10:15 3 12.74 6.65 -27 0.755 105.0 - 0.483 0.4 DO inaccurate
10:32 3.75 12.32 6.77 -55 0.768 max - 0.491 0.4

Comments:

Notes: NM - No measurement
* - Measurement taken from top of well casing

overcast, 50's

21.03
2" PVC

n/a

n/a

n/a

good



Well Sampling Log Well ID No.: LMW-4

Well Casing Type: Start SWL: 5.04 Project: Harrison Landfill and Spill

Well Depth*: Water Column Ht.: 9.5 Date: 10/23/2013

Screened Interval: Well Volume (gallons): 8.8 Crew: AW/KH

Well Elevation*:  SWL During Sampling: n/a Purge Method: bailer

Ground Elevation: Sample Time: 0:00 PID Head Space (ppm): n/a

Well Condition: Sample Method: bailer Meters Used: Horiba U-52, Turbidity Meter

Weather Conditions: Sample Analyses: VOC, SVOC, Metals (filtered), CN, and Cl

Time
Est. 

Gallons  
Purged 

Purge 
Rate   

(gpm)

Temp.   
(Co)

pH
ORP    
(mV)

Cond.  
(mS/m)

Turbidity 
(NTU)

D.O. 
(mg/L)

TDS     
(g/L)

Salinity 
(%)

Depth to 
Water*

Comments

10:14 0 13.40 6.40 -87 1.04 1.04 - 0.666 0.5 Chems taken using open chem cup
10:26 3 13.04 6.56 -79 1.06 1.06 - 0.679 0.5 DO inaccurate
10:34 4 - - - - - - - - Dry at 4 gal.

Comments:

Notes: NM - No measurement
* - Measurement taken from top of well casing

overcast, 50's

14.54
2" PVC

n/a

n/a

n/a

good



Surface Water Sampling Log

Project: Harrison Landfill and Spill
Weather Conditions: Sample Analyses: VOC, SVOC, TAL Metals, Cl, CN Date: 10/24/2013

Meters Used: Horiba U-52 Crew: AW/KH

Station Number Time Sample
Depth

Total 
Sample

Temp.    
(Co) pH Cond.  

(mS/m)
Turbidity 

(NTU)
D.O. 

(mg/L)
Flow 
(CFS)

SW-1
13:00 0.50 10.22 7.34 0.382 1.60 6.93 0.25

SW-2
12:00 0.40 9.83 7.25 0.383 6.32 6.32 8.00

SW-3
12:24 NS -- -- -- -- -- --

SW-4
11:00 0.35 10.32 6.39 n/a 0.00 9.44 6.00

Notes: NM - No measurement pH No: Horiba U-52
* - Measurement taken from top of well casing Turb. Meter: Horiba U-52

Comments:

Comments

Almost Stagnant

Dry-No Sample

Conductivity was recorded 
inaccurately in fied notes

Overcast, 50



Soil/Sediments Sampling Log

Project: Harrizon Landfill and Spill
Weather Conditions: Overcast, 50 Sample Analyses: VO, SVOC, TAL Metals, CN, Cl Date: 10/24/2013

Meters Used: Horiba U-52 Crew: AW/KH

Comments

None

SD-2 12:10 0-2" stainless steel spoon Silty Sand Grey None

Odor/ 
StainingMethod

SD-4 11:10 0-2" stainless steel spoon Silty Sand Grey None

SD-3

SD-1 13:10 0-2" stainless steel spoon Sandy Silt Grey-
Black

Comments:

Very rocky area, near rip-rap outwash

Dry in frag bed, some organics12:30 0-2" stainless steel spoon Sandy Silt Brown None

Station Number Time Sample 
Depth Texture Color



Air Monitoring Data Log

Project: Harrizon Landfill and Spill
Weather Conditions: Overcast, 50, West/South West Winds Date: 10/24/2013

Crew: AW/KH

CGI: Gem 2000+
PID: mini Rae 2000
FID: micro FID I/S

FID (PPM)

FIDPID

0.0 0.0 0.0

526.2 706.2 0.0 0.0

GV-3 0904 0.0 0.0 0.0

0.0GV-1 0852 0.0 0.0 0.0

0.0

SPL 0917 0.0 0.0 0.0

GV-4 0910 0.0

0.0 0.0

GV-2 0858 0.3 0.0

0.0 48.2

EPL 0919 0.0 0.0 0.0

WPL 0923 0.0 0.0 0.2

NPL 0921 0.0 0.0 0.1

0.0

CO2:  0.1%  O2:  21.0%  H2S:  0ppm  CO:  0ppm

CO2:  0.1%  O2:  20.8%  H2S:  0ppm  CO:  0ppm0.3 0.0 0.0

0.3 0.0 0.0

0.0 0.0

Comments

Comments

with CH4 

filter
w/out CH4 

filter
Sample Point Time % LEL 

(CGI) PID
Background

CO2:  0.1%  O2:  20.9%  H2S:  0ppm  CO:  0ppm

0.0

0.3 0.0 0.0

40.3

CO2:  0.3%  O2:  20.7%  H2S:  0ppm  CO:  0ppm

CO2:  0.1%  O2:  21.0%  H2S:  0ppm  CO:  0ppm

CO2:  0.1%  O2:  20.9%  H2S:  0ppm  CO:  2ppm

CO2:  0.1%  O2:  20.9%  H2S:  0ppm  CO:  4ppm

CO2:  0.1%  O2:  20.9%  H2S:  0ppm  CO:  0ppm



ATTACHMENT B 

LABORATORY ANALYTICAL DATA PACKAGES 
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ATTACHMENT C 

TREND ANALYSIS

(Electronic Only) 




