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1 Introduction 

1.1 Brief Summary, Nature and Extent, Remedial History .    

The Frontier Chemical – Pendleton Site PRP Group is responsible for the operation, 
maintenance and monitoring of the closure components of the Site.  The site is being 
maintained according to the approved O&M Plan.  The Site occupies approximately 11 
acres of the 75-acres operated by Frontier Chemical Waste Process, Inc.  Frontier 
Chemical operated the site as an industrial waste treatment facility from 1958 to 1974.  
Plating wastes, pickle liquors and other liquid acid wastes from plating and metal finishing 
industries were treated at the site, with residuals from the waste treatment process being 
discharged into Quarry Lake. Much of the former Process Area was filled and graded 
following termination of waste treatment operations.  In March 1994, the PRP Group 
entered into an Order on Consent (#B9-0270-89-05) with NYSDEC to implement the 
RD/RA Work Plan.  Site remediation consisted of removal of lake sediments and 
placement in an onsite landfill.  The site remediation project was designed in 1993 and 
1994, the construction was completed in 1995 and 1996 by Sevenson Environmental 
Services, Inc., and O&M activities began in 1997. 
 

1.2 Effectiveness of Remedial Program.   

The isolation of ground water within the capped area has been established and is being 
maintained by current operation and maintenance activities.  The ground water elevation 
data indicates that ground water within the capped area is migrating to the west toward 
the ground water collection trench.  Review of the ground water elevation data indicates 
that inward hydraulic gradients were observed between piezometers within the capped 
area and piezometers outside of the capped area.  The absence of carbon disulfide 
detected at concentrations above the New York State Class GA standards in the 
monitoring wells surrounding the capped area provide evidence that contaminants are 
not migrating from beneath the cap.  The remedial program is achieving the objectives of 
containing groundwater flow and maintaining groundwater quality standards.  
 
1.3 Compliance.   

There are no areas of non-compliance.  
 
1.4 Recommendations.   

The Operation and Maintenance program data show conditions are stable, and the 
remedy remains effective. There are no recommendations at this time.  
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2 Site Overview 

2.1 Site Description and Nature/Extent Prior to Remediation.  

A map showing the site features is included in Attachment A.  The Site occupies 
approximately 22 acres.  The site consists of the capped landfill, with the adjacent quarry 
lake having been remediated.  Plating wastes, pickle liquors and other liquid acid wastes 
from plating and metal finishing industries were treated at the site, with residuals from the 
waste treatment process being discharged into Quarry Lake which occupies 
approximately 15 acres of the Site.  Much of the former Process Area was filled and 
graded following termination of waste treatment operations.  Site remediation consisted 
of removal of lake sediments and placement in an onsite landfill. 
2.2 Remediation Chronology.  

In March 1994, the PRP Group entered into an Order on Consent (#B9-0270-89-05) with 
NYSDEC to implement the RD/RA Work Plan.  Site remediation consisted of removal of 
lake sediments and placement in an onsite landfill.  The site remediation project was 
designed in 1993 and 1994, the construction was completed in 1995 and 1996 by 
Sevenson Environmental Services, Inc., and O&M activities began in 1997. 
 
Constructed features for the Site include the capped area, ground water collection and 
conveyance system, surface water runoff facilities, constructed wetlands, perimeter and 
containment berms, and outlet weir, ground water monitoring system, access road, and 
site security.  Each of the construction features is described briefly in the following 
paragraphs.  
 
The low-permeability capped system at the Site is a multi-component system designed to 
isolate the contaminants in the landfill.  The 60-mil thick textured high-density polyethylene 
(HDPE) geomembrane is the component that   covers and isolates the contaminants in the 
landfill.  A 2-foot thick soil barrier layer was installed to protect the HPDE geomembrane 
cover.  An 18-inch thick layer of soil barrier protection layer was placed over the HDPE 
geomembrane to protect the HDPE geomembrane from external forces.  A 6-inch thick 
layer of topsoil was added to bring the soil barrier protection layer to a thickness of 2-feet.  
The soil barrier protection layer supports the vegetative cover that minimizes erosion. 
 
The ground water collection system installed along the southern perimeter of the capped 
area and eastern edge of Quarry Lake is approximately 1,594 feet in length.  The southern 
perimeter collection system is a perforated 6-inch diameter HDPE pipe approximately 420 
feet in length sloped to discharge to manhole MH-1 of the eastern edge of Quarry Lake 
collection system.  The collection system along the eastern edge of Quarry Lake is a 
perforated 6-inch pipe approximately 1,174 feet in length. 
 
The surface water runoff control facilities at the Site are designed to protect the toe of the 
capped area from run on and to convey runoff away from the capped area during a 25-
year, 24-hour storm or a seasonal thaw event. Wetlands are constructed in Quarry Lake 
between the lake and the reconstructed perimeter berm, north of the capped area, and 
south of the capped area. The perimeter berm constructed at a top elevation of 
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approximately 580.5 feet and with a slope of 1V:3H provides containment for 25-year, 24-
hour event while maintaining two feet of freeboard. 

 
The access road from Townline Road allows access to the perimeter of the capped area 
and ground water collection, conveyance and pre-treatment system for inspection and 
maintenance purposes. Site access is controlled by a vehicle access gate at Town Line 
Road. 

3 Remedial Performance, Effectiveness, and Protectiveness  

3.1   Effectiveness of Remedial Goals.  

The isolation of groundwater within the capped area has been established and is being 
maintained by current operation and maintenance activities.  The ground water elevation 
data indicates that ground water within the capped area is migrating to the west toward 
the ground water collection trench.  Review of the ground water elevation data indicate 
that acceptable hydraulic gradients were observed between piezometers within the 
capped area and piezometers outside of the capped area.  Attachment B shows the 
most recent graphs and tables for piezometric data demonstrating inward gradient.  The 
absence of carbon disulfide detected at concentrations above the New York State Class 
GA standards in the monitoring wells surrounding the capped area provide further 
evidence that contaminants are not migrating from beneath the cap.  Attachment C 
includes the analytical data during this reporting period.  The performance of the pre-
treatment system has met the discharge criteria of the permit since startup in 1997. 

4 IC/EC Plan (not applicable)  

4.1 IC/EC Requirements.  

A fence is in place around the landfill, effectively restricting access. 
 
Clean soil cover is in place on the landfill, restricting infiltration and promoting runoff. 
 
A water treatment system is in place, treating and discharging groundwater in accordance 
with local discharge permit. 
 
A vapor mitigation system is in place on the landfill, the exhaust fan from the treatment 
system vault effectively vents vapors. 
 
A hydraulic control system is in place, effectively controlling groundwater flow direction. 

4.2 Certification.  

The certification is attached. 
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5 Monitoring Plan Compliance Report 

5.1 Components of Monitoring Plan.  

Operation, maintenance, and monitoring activities to be performed by the Group include: 
 

In accordance with the Operation and Maintenance Manual NYSDEC approval dated 
March 17, 1997, during the first year of monitoring, groundwater samples were to be 
collected semi-annually for target compound list (TCL) volatile organic compounds 
(VOCs), TCL semi-volatile organic compounds (SVOCs), polychlorinated biphenyls 
(PCBs)/pesticides, and target analyte list (TAL) metals during the second through fifth 
years of monitoring. After five years the sampling frequency was reduced to an annual 
basis while the SVOCs and PCBs were no longer required.    
 
From 2003-2013 sampling was conducted on an annual basis. On January 9, 2014, 
NYSDEC approved a reduction in the sampling frequency from annually to biennially.  
In addition to the 2014 approved reduction in frequency, a reduction in parameters was 
also granted.  

The TCL for VOCs went from the 34-parameter full suite to carbon disulfide. 
 
The twenty-four compounds listed in the TAL for metals was reduced to arsenic, 
chromium, and potassium. 
 
In accordance with the NYSDEC approval dated January 9, 2014, groundwater analytical 
sampling is conducted on a bi-ennial basis. In 2018, groundwater sampling was required 
and performed. Groundwater sampling will occur again in 2020 in accordance with the 
approved schedule. Groundwater level measurements will continue to be obtained on a 
semi-annual basis.  
 
The ground water monitoring system includes ten ground water monitoring wells (URS-
14I, URS-14D, URS-9I, URS-9D, 85-5R, URS-5D, 85-7R, URS-7D, 88-12C, and 88-12D), 
eight piezometers (P-1 through P-8), and one standpipe (SP-1).  The ground water 
monitoring wells are located outside the limits of the capped area and serve to monitor 
the elevation of the ground water table as well as to collect samples of ground water to 
be analyzed.  Five piezometers are located within the capped area, and three 
piezometers are located outside the capped area.  The standpipe is located within the 
ground water collection trench.  The surface water elevation in Quarry Lake is measured 
along with water elevations from the eight piezometers, and the standpipe in the collection 
trench to monitor the establishment of an inward hydraulic gradient at the perimeter of the 
capped area.   

 
5.2 Summary and Comparison to Remedial Objectives.  

The isolation of ground water within the capped area has been established and is being 
maintained by current operation and maintenance activities.  The ground water elevation 
data indicates that ground water within the capped area is migrating to the west toward 
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the ground water collection trench.  Review of the ground water elevation data indicate 
that acceptable hydraulic gradients were observed between piezometers within the 
capped area and piezometers outside of the capped area.   

 
The absence of carbon disulfide detected at concentrations above the New York State 
Class GA standards in the monitoring wells surrounding the capped area provide further 
evidence that contaminants are not migrating from beneath the cap.  The performance of 
the pre-treatment system has met the discharge criteria of the permit since startup in 
1997. 
 
The water level in the wetlands to the north of Quarry Lake is higher than the Quarry Lake 
outlet weir, at 578.46 ft-msl.  The spill level at the outlet weir for Quarry Lake is 
approximately 578 feet.  The weir was constructed to maintain a design water level in 
Quarry Lake and to provide a discharge point for rainfall runoff from the capped area.  
The perimeter berm for Quarry Lake is approximately 580.50 feet.  This elevated water 
level has not adversely impacted any components of the site.  The surface control 
features function as designed and comply with the O&M Plan. 
 
The water elevation data collected from the piezometers and ground water wells was 
used to determine whether an inward hydraulic gradient exists was made by comparing 
water level measurements within the capped area to those measured outside the capped 
area.   
 
An inward hydraulic gradient was established when water levels in piezometers outside 
of the capped area (P-1, P-5, P-8) and Quarry Lake are higher than water levels in 
piezometers within the capped area (P-2, P-3, P-4, P-6, P-7).  There are four pairs of 
piezometer placed around the perimeter of the capped landfill to determine attainment of 
an inward gradient.   
 
The Hydrographs showing groundwater elevation trends are shown in Attachment B.  
Levels for piezometer pair, P-1 and P-2, located in the eastern portion of the capped area 
that borders the abandoned ROW, indicate that an inward gradient has been maintained 
for this pair of piezometers.  The ground water levels were checked for the piezometer 
pair, P-5 and P-6, located in the southern portion of the capped area. An inward gradient 
has been maintained for this pair of piezometers.  The ground water levels were checked 
for the piezometer pair, P-7 and P-8, located in the northern portion of the capped area.  
An inward gradient has been maintained for this pair of piezometers.  
 
The ground water elevation in the standpipe (SP-1) in the ground water collection trench 
is dry, i.e. indicating that it is lower than the surface water elevation of Quarry Lake.  This 
indicates that Quarry Lake is isolated from the capped area.   
 
The ground water elevation data indicate that ground water within the capped area is 
migrating to the west toward the ground water collection trench.  Attachment D contains 
a well location map and tabulated groundwater elevations for the September 2018 and 
April 2019 monitoring episodes. 
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5.3 Deficiencies.  

There are no deficiencies. 
5.4 Recommendations for Change.  

The groundwater monitoring program has shown consistent results throughout this 
monitoring period. There are no recommendations at this time. 

6 Operation and Maintenance (OM&M) Plan Compliance Report  

6.1 Components of the O&M Plan.  

Routine inspection and maintenance of constructed features, including the capped area, 
ground water collection and conveyance system, surface water runoff facilities, 
constructed wetlands, access road, perimeter and containment berms, and outlet weir.  
 
Operation and maintenance of the ground water pre-treatment system. 
 
Evaluation of operation, maintenance, and monitoring activities and identification of 
proposed changes to the O&M Manual or site procedures and policies which would provide 
a safer and/or more cost-effective operation. 

 
6.2 OM&M Summary.  

The ground water collection system is inspected semi-annually for the buildup of hard or 
soft scale-like deposits.  The inspection is performed concurrently with inspection of the 
capped area. The dry vault and wet well components are visually inspected monthly for 
leakage or corrosion of valves, pipes and appurtenances, and for proper operation.  A 
leak is repaired when found.  If a component of the ground water collection, conveyance, 
or pre-treatment system is found to be damaged or malfunctioning, it is repaired or 
replaced.  The semi-annual and monthly inspection checklist is contained in Attachment 
E. 
 
Water from the pre-treatment system is discharged from the dry vault via a dual contained 
force main to the Niagara County Sewer District #1 interceptor system at manhole MH-
16.  The flow rate and volume of ground water pumped from the wet well is measured 
using a magnetic-type flowmeter.  The flowmeter is the measurement device used in 
reporting discharge flow from the Site to MH-16.  A sump is installed within the dry vault 
to recycle spills and leaks inside the dry vault back into the wet well.  A sump pump with 
a float switch pumps spills and leaks from the floor of the dry vault back into the wet well 
for treatment. 
 
The capped area is mowed on a regular basis to prevent establishment of woody vegetation 
during this reporting period.  The capped area functions as designed and complies with 
the O&M Plan. 
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The pre-treatment system was designed for continuous operation capable of treating 
approximately 15,000 gallons per day at a rate of 10 gallons per minute.  The water level 
sensor in the wet well can be set at various levels but is currently set to activate the 
pumping system when the wet well sump begins to back up water in the ground water 
collection piping.  

PRE-TREATMENT PROCESSING, AVERAGE FLOW RATE 

PROCESS FLOW 
RATES 

DESIGN ACTUAL 

Gallons Per Day 15,000 365 
Gallons Per Minute 10 0.25 

 
Under current conditions, the pumping system is always on-line but normally operates six 
to eight times per 24-hour period.  Each time a pump is activated by the level sensor, 
approximately 60 gallons of water is pumped into the pre-treatment system.  Based upon 
the volume of the pre-treatment system, it takes at least a day for the ground water to 
pass through the pre-treatment system and be discharged to Manhole #16.  A ten-year 
summary of the pre-treatment flow volume by year is shown in the table below. 

 
PRE-TREATMENT FLOW SUMMARY BY OPERATING YEAR 

DATE GALLONS PER YEAR GALLONS PER DAY 

2008 88,710 242 
2009 140,867 385 
2010 74,506 204 
2011 40,653 111 
2012 35,830 98 
2013 37,125 102 
2014 61,744 169 
2015 41,568 114 
2016 41,046 112 
2017 124,159 341 
2018 149,642 410 

2019 (through 
August) 

120,935 331 

 

Calendar-year flows by day for September 2017 through August 2018 are presented in 
Attachment F. 
 
The permit to discharge from the pre-treatment system to Manhole #16 of the Niagara 
County Sewer District #1 is currently granted by District Permit # 18-11.  The permit was 
effective August 28, 2018 and expires August 28, 2021. The permit is included in 
Attachment G.  Semi-annual reporting to Niagara County Sewer District #1 includes the 
volume and chemical characteristics of the water being discharge from the Site.    
 
Maintenance for the pre-treatment system is recorded in the Pre-Treatment System 
Operator Log.  Information on the Pre-treatment System Operator Log includes the 



 

Revision 2019                                                                        Pendleton PRP Group                                                      8 | P a g e  

 

purpose of the visit, local time and conditions, status of the process, details of the visit, 
planned action, and recommendations to prevent future problems.  A log sheet is filled 
out during each visit to record site conditions and actions taken by the technician.  Site 
visits are normally monthly unless alarm conditions, call by neighbors, data request, etc., 
require additional visits.   

 
Regular inspections are currently conducted monthly.  These inspections are a part of the 
pre-treatment systems operating log.  The Pre-Treatment Operator’s Logs for this 
reporting period are included in Attachment H.  

 
Solids resulting from ground water collection system cleaning and equipment 
decontamination activities are stored, handled, and disposed of in accordance with the New 
York State Hazardous Waste Manifest System Regulations 6NYCRR Part 372 and any 
other applicable local, state, and federal regulations.  
 
The access road was inspected at the same frequency as inspection of the final cover for 
rutting, potholes or settlement.  No repairs were needed.  The access road functions as 
designed and complies with the O&M Plan. 
6.3 Evaluation of Remedial Systems.  

All components are performing as designed. 
6.4 OM&M Deficiencies. 

There are no deficiencies. 
6.5 Conclusions. 

The OM&M system is being run and maintained properly and does not require additions 
or modifications at this time. 

7 Overall PRR Conclusions and Recommendations   

7.1 Compliance with SMP.  

Based on the operations and maintenance documentation listed above, the system 
requirements are being met.  There are no new exposure pathways.  Additional plans and 
modifications are not necessary.  

 

7.2 Remedy Effectiveness.  

Based on the data developed to date, the remedy has been effective in attaining the 
remedial objectives:  
 
The isolation of ground water within the capped area has been established and is being 
maintained by current operation and maintenance activities. 
 
The ground water elevation data indicates that ground water within the capped area is 
migrating to the west toward the ground water collection trench. 
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Review of the ground water elevation data indicate that inward hydraulic gradients were 
observed between piezometers within the capped area and piezometers outside of the 
capped area.   

 

7.3 Future Submittals.  

Future submittals of this report will be done on an annual basis.




































































































































































































































































































