
 

“Serving our clients and the environment since 1993” 

24 Wade Road  Latham, New York  12110  Tel: 518-456-4900  Fax: 518-456-3532 

E-mail: sterling@sterlingenvironmental.com  Website: www.sterlingenvironmental.com 

Sterling Environmental Engineering, P.C. 

 

 

 

 

 

 

ORANGE COUNTY LANDFILL  

NYS ROUTE 17M, TOWN OF GOSHEN, NEW YORK 

NYSDEC SITE NO. 336007 

 

GROUNDWATER RECOVERY WELL PILOT STUDY SUMMARY REPORT 

 

 

 

 

 

 

 

 

Prepared for: 

 

Orange County Department of Public Works 

Division of Environmental Facilities and Services 

2455-2459 Route 17M, P.O. Box 637 

Town of Goshen, NY 10924 

 

 

 

 

Prepared by: 

 

Sterling Environmental Engineering, P.C. 

24 Wade Road 

Latham, New York 12110 

 

 

 

 

 

 

September 14, 2017 

 



 

Orange County Landfill  Page i 

Groundwater Recovery Well Pilot Study Summary Report - 9/14/2017 #2010-15/510 

© 2017, Sterling Environmental Engineering, P.C. 

ORANGE COUNTY LANDFILL  

NYS ROUTE 17M, TOWN OF GOSHEN, NEW YORK 

NYSDEC SITE NO. 336007 

 

GROUNDWATER RECOVERY WELL PILOT STUDY SUMMARY REPORT 

 

 

Table of Contents 

 
 Page # 

 

EXECUTIVE SUMMARY .......................................................................................................................... 1 

1.0 INTRODUCTION ........................................................................................................................... 2 
1.1 Site Description, Setting and Background .......................................................................... 2 

2.0 GROUNDWATER RECOVERY SYSTEM PILOT TEST ............................................................ 2 
2.1 Additional Overburden Piezometer Installation ................................................................. 3 
2.2 Recovery Well Installation (Pilot Study) ............................................................................ 4 
2.3 Well Development .............................................................................................................. 4 
2.4 Pumping Test Program ....................................................................................................... 4 
2.5 Waste Management ............................................................................................................. 5 

3.0 PILOT TEST RESULTS ................................................................................................................. 6 
3.1 Background Monitoring ...................................................................................................... 6 
3.2 Individual Recovery Well Pumping Test ............................................................................ 6 

3.2.1 Test Duration ......................................................................................................... 7 
3.2.2 Recovery ................................................................................................................ 7 
3.2.3 Water Quality Results ............................................................................................ 7 

3.2.3.1 Field Parameters ....................................................................................... 7 
3.2.3.1 Leachate Indicator Parameters .................................................................. 8 

3.2.4 Hydrogeologic Analysis ........................................................................................ 8 
3.2.5 Waste Management................................................................................................ 8 

4.0 RECOMMENDATIONS ................................................................................................................. 9 
 

Figures 

 

Figure 1 Site Location Map 

Figure 2 Site Vicinity and Property Features Map 

Figure 3 Seep Area, Recovery Well and Piezometer Location Map 

 

 

Tables 

 

Table 1 Summary of Borings and Piezometer/Well Information 

Table 2 Summary of Groundwater Analytical Results (RW-17-1 Pumping Test) - June 15, 2017 

Table 3 Summary of Analytical Results (Disposal Characterization) - Soil Cuttings 

 

 

  



 

Orange County Landfill  Page ii 

Groundwater Recovery Well Pilot Study Summary Report - 9/14/2017 #2010-15/510 

© 2017, Sterling Environmental Engineering, P.C. 

 

Appendices 

 

Appendix A Boring Logs and Well Construction Forms 

Appendix B Staff Gauge and Monitoring Well Measurement Data 

Appendix C Background Monitoring Data 

Appendix D Pumping Test Data  

Appendix E Recovery Monitoring Data  

Appendix F Analytical Report - Groundwater 

Appendix G Analytical Report - Soil Cuttings 

Appendix H Conceptual Plan - HDD Groundwater Recovery System 

 

 

 

 

 

 

 

 

 

 



 

Orange County Landfill  Page 1 

Groundwater Recovery Well Pilot Study Summary Report - 9/14/2017 #2010-15/510 

© 2017, Sterling Environmental Engineering, P.C. 

EXECUTIVE SUMMARY 

 

This report summarizes the pilot study for the groundwater recovery system in the vicinity of Landfill-

impacted groundwater seeps (Project Area) along the Cheechunk Canal (referred to as “Project Area”) 

near the Orange County Landfill Site (Landfill) located in the Town of Goshen, Orange County, New 

York. The pilot study was implemented to assess the optimal long-term pumping rate and refine 

operational scenarios to withdraw upgradient groundwater and eliminate the seeps at the Landfill. 

 

Following installation and development of the 6-inch diameter recovery well (RW-17-1), a pilot study 

was performed on June 15, 2017 and consisted of pumping RW-17-1 while monitoring groundwater 

levels in the recovery well and adjacent piezometers. These data were evaluated to obtain shallow aquifer 

information for dewatering design at the Project Area.  

 

Sterling Environmental Engineering, P.C. (STERLING) completed a constant rate well pumping test for 

RW-17-1 on June 15, 2017. All pumped water was containerized in a storage tank and managed in 

accordance with protocols established in the New York State Department of Environmental Conservation 

(NYSDEC) -approved Remedial Action Work Plan (RAWP). The pumping rate was initiated at three (3) 

gallons per minute (gpm) and the water level in RW-17-1 dewatered quickly, with almost 10.2 feet of 

drawdown within seven (7) minutes. The pumping rate at RW-17-1 was reduced to 0.5 gpm and 

maintained a constant pumping rate for nearly three (3) hours; the potentiometric surface decreased 3.23 

feet during this period prior to cavitating at 33.67 feet below measuring point. The pumping continued at 

0.5 gpm for an additional one (1) hour and 25 minutes with no additional drawdown at which point the 

pumping of RW-17-1 was terminated. 

 

Observed drawdown at RW-17-1 was 13.53 feet while observed drawdown at the overburden piezometers 

ranged from (0.16 foot (PZ-14-5) to 0.86 foot (PZ-17-1)). No significant lag effects were observed within 

the overburden piezometers in the vicinity of the Project Area and water levels from the staff gauge in the 

Cheechunk Canal were not influenced from onsite pumping activities. The potentiometric surface in RW-

17-1 recovered to within 60% of static over 24 minutes and over 98% of static 111.5 minutes after 

pumping. Water chemistry results for the beginning and end of pumping exhibited no exceedances of 

Technical and Operational Guidance Series (TOGS) 1.1.1 Ambient Water Quality Standards and were 

generally consistent, except for higher concentrations of Chemical Oxygen Demand (COD), Total 

Kjeldahl Nitrogen (TKN), and ammonia at the end of pumping. 

 

The pumping test analysis demonstrates that the glaciolacustrine sand water-bearing unit is low 

transmissive with similar hydrogeologic properties as summarized in STERLING’s Long Term Seep 

Evaluation Report (December 2014). The recovery well sustained a pumping rate of 0.5 gpm during the 

pilot test and produced a drawdown of approximately one (1) foot at a distance of 10 feet from the 

recovery well. The maximum spacing between additional pumping wells would be approximately 10 feet 

(or less), resulting in the need for a total of approximately 15 to 20 additional recovery wells with 

associated pumps, piping, and controls to effectively control groundwater upgradient of the seeps. 

 

STERLING is therefore proposing the use of Horizontal Directional Drilling (HDD) and placement of a 

horizontal collection pipe to achieve remedial goals as opposed to installation of numerous recovery wells 

or costly deep trenching on a steel slope as it provides a greater surface area in contact with locally 

impacted soil or groundwater. 
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1.0 INTRODUCTION 

 

This document presents an evaluation of the pilot study for the groundwater recovery system for the 

remediation of Landfill-impacted groundwater seeps along the Cheechunk Canal near the Orange County 

Landfill Site (Landfill) located in the Town of Goshen, Orange County, New York (Figure 1). The 

objective of the pilot study was to test the effectiveness of the selected remedy set forth in the Long-Term 

Seep Elimination Feasibility Study (FS), dated May 15, 2015, and execute Section 3.2.3 of the revised 

Remedial Action Work Plan (RAWP), dated December 19, 2016. The pilot study was also implemented 

to assess the optimal long-term pumping rate and refine operational scenarios to withdraw upgradient 

groundwater and eliminate the seeps at the Landfill. 

 

1.1 Site Description, Setting and Background 

 

The Landfill footprint totals approximately 75-acres and is located approximately three (3) miles west of 

the Village of Goshen, south of NYS Route 17M. The property is bound by the Cheechunk Canal to the 

southeast and by the old channel of the Wallkill River to the northwest and southwest. The site location is 

presented on Figure 1. Property features are presented on the aerial photograph provided as Figure 2. 

 

Investigations completed at the Landfill to date are detailed in the Landfill Seep Evaluation Report, dated 

April 4, 2014 and the Long-Term Seep Evaluation Report dated December 3, 2014. In addition, Post-

Closure Monitoring Reports and Periodic Review Reports were utilized to complete a conceptual model 

of the Landfill site. 

 

The NYSDEC and Orange County entered into an Order on Consent and Administrative Settlement Index 

No: A3-0829-14-05 requiring completion of the Long-Term Seep Elimination FS and preparation and 

implementation of the RAWP. Remedial action objectives developed for the site reflect results of the 

comprehensive site investigations and applicable regulatory requirements and guidance. The remediation 

goals for the identified seeps are to eliminate exposures to surface or subsurface soils and groundwater 

that contain elevated levels of landfill-derived contaminants and restrict migration of contaminants to the 

environment. 

 

The selected remedy consists of Alternative 4B as described in the FS and NYSDEC-approved RAWP 

(STERLING, 2016). This alternative consists of impacted soil removal, armoring area of seeps, seep 

elimination by groundwater collection using upgradient horizontal directional drill (HDD) recovery well, 

and treatment of the collected water. 
 

The physical characterization, nature and extent of contamination, and contaminant fate and transport 

have been extensively studied at the unlined Landfill since the early 1980’s. The distribution and 

character of geologic materials, occurrence of groundwater, and overall water quality has been well 

documented since 1987. The geologic, hydrogeologic, and environmental setting is described in the 

Cheechunk Canal/Landfill Seep Evaluation Letter Report (STERLING, April 4, 2014) and the Long Term 

Seep Evaluation Report (STERLING, December 3, 2014). 

 

 

2.0 GROUNDWATER RECOVERY SYSTEM PILOT TEST 

 

STERLING field personnel recorded soil and groundwater conditions during field activities to evaluate 

potential dewatering impediments. One 6-inch inside diameter (I.D.) pumping well (RW-17-1) and two 

(2) 1¼-inch I.D. observation wells (PZ-17-1 and PZ-17-2) were installed at a location within the vicinity 

of the future groundwater collection system. Geologic and hydrogeologic information was recorded as 
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each boring/piezometer/recovery well was advanced into the glaciolacustrine sand unit. After completion, 

the new piezometers and recovery well were developed to ensure proper communication with water-

bearing zones of the glaciolacustrine sand unit. The recovery well was screened from the top of the 

potentiometric surface to allow simultaneous pumping of all water-bearing units during the pilot study 

pumping test. Groundwater elevation data was collected for groundwater collection design requirements. 

 

Following installation of the recovery well, a pilot study was performed consisting of pumping the well 

while monitoring groundwater levels in the recovery well and adjacent piezometers. These data were 

evaluated to select an appropriate pumping rate, assess the radius of influence from pumping at the 

selected rate, and determine the effectiveness of using a recovery well(s). 

 

The tasks for the pilot study included: 

 

 Installation of two (2) additional overburden piezometers; 

 Installation of “pilot” recovery well; 

 Well development; 

 Recovery well evaluation; and, 

 Waste management. 

 

2.1 Additional Overburden Piezometer Installation 

 

On June 12 and 13, 2017, two (2) temporary piezometers (PZ-17-1 and PZ-17-2) were installed between 

the Landfill’s perimeter access road and the seeps near the Cheechunk Canal bank to better understand the 

subsurface hydrogeology between the limits of waste and the seeps (Figures 3 and 4). The piezometers 

PZ-17-1 and PZ-17-2 were installed five (5) feet west-southwest of recovery well RW-17-1 and 10 feet 

east-northeast of RW-17-1 respectively, to assist in the determination of radius of influence (ROI) during 

pumping and provide additional data to support dewatering design. Pilot study recovery well (RW-17-1) 

was installed 4.75 feet south-southeast of PZ-14-3 (Figure 3). 

 

The borings were drilled using a track-mounted 3¼-inch I.D. CME-850 hollow stem auger (HSA) drill rig 

to a depth sufficient to encounter the upper portion of the glaciolacustrine sand aquifer, which underlies 

the Cheechunk Canal (Figure 4). At each location, soil samples were collected on a continuous basis from 

ground surface to termination depth using two a (2) -inch outside diameter (O.D.) split spoon. Each 

borehole was logged to confirm and further refine the local model of the critical site stratigraphy as it 

relates to the Landfill and the Cheechunk Canal. 

 

Upon completion of sampling, two (2) boreholes were converted into a 1¼-inch I.D. temporary 

piezometer (PZ-17-1 and PZ-17-2) with a 10 foot long section of 0.01-inch (10 slot) machine slotted PVC 

well (Appendix A). The screened interval for each new piezometer was set at 20 to 30 feet below ground 

surface (bgs). The ground surface elevation, stickup height, measuring point elevation, screened interval, 

total depth, and critical geologic contact information for borings completed in the Project Area are 

provided in Table 1. As detailed in Table 1, the total depths for the overburden piezometers in the Project 

Area ranged from 28.91 feet bgs at PZ-14-4 to 39.5 feet bgs at PZ-14-1. The screened intervals for the 

2014 and 2017 overburden piezometers were set in the uppermost portion of the overburden 

hydrogeologic unit (glaciolacustrine fine sand). 
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The elevation for the top of the piezometer casings (measuring points) were surveyed by Orange County 

personnel to allow for direct comparison of groundwater levels routinely measured at the Landfill, as well 

as the pilot study’s pumping test. The apparent elevations of the Canal bank seeps downgradient from the 

piezometers, as well as the water level of the Canal, were also measured and recorded. 
 

2.2 Recovery Well Installation (Pilot Study) 

 

Subsurface drilling equipment was decontaminated prior to drilling and following completion of recovery 

well RW-17-1. Water used for decontaminating equipment was from a potable water source. A temporary 

decontamination pad was constructed by Cascade Environmental Drilling Services (Cascade) to contain 

wash water. Water used to decontaminate drilling equipment was drummed and sampled. Although not 

contaminated, the decontamination water drums were managed as Landfill leachate.  

 

The recovery well location was accessed via the existing Landfill perimeter road. A pilot boring was 

advanced via 8¼-inch I.D., 12-inch O.D. Hollow Stem Auger (HSA) drilling methods using a track-

mounted CME-850. The recovery well was extended to a depth of 35 feet bgs.  

 

Upon achieving the final depth, a 6-inch I.D. recovery well was installed within the boring. The recovery 

well was constructed of a 5-foot long, 6-inch I.D. solid sump, 6-inch I.D. screen section, and a 6-inch I.D. 

riser pipe extending to the ground surface. The recovery well was equipped with No. 10 slot well screen 

set at 20 to 30 feet bgs (Appendix A). The annular space around the sump and well screen were filled 

with #0 filter sand extending to at least 2 feet above the top of the well screen, followed by a minimum 3-

foot bentonite seal. The remaining annular space above the bentonite was backfilled with cement-

bentonite grout. The recovery well was completed with an 8-inch I.D. steel protective casing.  

 

The recovery well(s) was equipped with a two phase submersible pump (Grundfos Model 10 SQ-110), 

flow meter (GPI Electronic Water Meter: Model #01N31GM), water level pressure transducer (In-situ 

Level Troll 700) and pump controller. The pump controller was capable of adjusting the drawdown level 

in the well. Groundwater discharged from the recovery well was conveyed to a temporary holding tank 

(ALRM - 277 Series; capacity 8,816.3 gallons) during the pilot study. The initial pumping test and aquifer 

characterization performed during the pilot study focused on determination of anticipated groundwater 

pumping rates and the volume of water to be dewatered as a remedial measure. 

 

2.3 Well Development 
 

Well development was conducted for the new piezometers and recovery well after installation to remove 

sediment introduced or created during drilling and to allow formation water to flow freely into the well 

screen. Well development was continued until recorded turbidity readings were less than 50 NTUs or 

until the turbidity readings stabilized. All development water was contained and properly managed. For 

water removed during well development, water quality parameters and visual observations were recorded 

on well development logs (provided as Appendix N). 

 

2.4 Pumping Test Program 

 

The purpose of the well pumping and aquifer recovery test was to obtain shallow aquifer information for 

dewatering design at the Project Area. The phased scope of work included, 1) site inspection and well 

development; 2) background monitoring of existing piezometers, newly-installed piezometers and 

recovery well; 3) performing constant discharge pumping and recovery tests on 6-inch diameter recovery 

well (RW-17-1), calculating available drawdown, total saturated thickness, well yield, percent recovery, 

aquifer transmissivity and hydraulic conductivity; and, 4) preparing this summary report for dewatering 
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design. 

 

Based on the results of the 2014 investigation, historic Post-Closure Monitoring (PCM), staff gauge and 

local groundwater inspection (Appendix B) and 2017 drilling, well development, and groundwater level 

measurements, STERLING determined the framework for the duration, magnitude, and design of the 

focused aquifer pumping test program. A short-term pumping test was determined sufficient to allow 

evaluation of hydraulic parameters and meet project objectives. The short-term pumping test(s) was 

conducted on recovery well RW-17-1 in accordance with the aquifer testing standards and procedures 

using a small diameter submersible pump to evaluate the preliminary aquifer yield and to obtain samples 

for general water quality characterization. The pumping test was conducted for 4.7 hours based on yield 

and drawdown data. Water level measurements were recorded before, during, and after the pumping test 

from PZ-14-1, PZ-14-2, PZ-14-3, PZ-14-4, PZ-14-5, PZ-14-6, PZ-17-1, and PZ-17-2. 

 

Prior to implementation of the pumping test, the following were completed: 

 

1. Performed pre-test monitoring in piezometers PZ-17-1 and PZ-17-2 and recovery well RW-17-1 

for at least eight (8) hours.  

 

2. Arranged for the volume of water generated during the pumping test to be stored in an ALRM - 

277 series Porta Tank, supplied by Fred A. Cook, Jr., Inc. of Montrose, New York. The water 

generated during the pumping test was tested for disposal characteristics and managed as landfill 

leachate. 

 

3. Cascade was used for installing piezometers and the recovery well and operating the pumping 

equipment (Grundfos Model 10 SQ-110) during the pumping test. 

 

4. STERLING provided oversight of the piezometer/recovery well location, drilling, 

piezometer/recovery well design, piezometer/recovery well installation, and pump placement in 

the recovery well during the pumping test. 

 

5. Equipment was decontaminated onsite and decontamination water, well development water, and 

pumped groundwater was handled as Investigation Derived Waste (IDW), which was temporarily 

stored onsite. 

 

2.5 Waste Management 

 

All drill cuttings, plastic sheeting, and personal protective equipment (PPE) was collected in properly 

labeled 55-gallon steel drums. Groundwater evacuated during the pilot study was containerized in a 

10,000-gallon storage tank for offsite disposal at a permitted facility. 

 

Drums and containers of material were labeled as “PENDING ANALYSIS - INVESTIGATION-

DERIVED WASTE” with a description of the source (e.g., soil cuttings) and temporarily stored pending 

characterization and proper disposal. Containers were properly labeled, and characterized for disposal as 

non-hazardous waste or unregulated material. Containerized soil was analyzed for the following and in 

accordance with acceptance criteria at a selected disposal facility: 
 

 Toxic Characteristic Leaching Procedure (TCLP) volatile organic compounds (VOCs)  

 TCLP semi-volatile organic compounds (SVOCs)  

 TCLP Metals  

 Corrosivity 
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 Reactivity  

 Flash Point  

 Polychlorinated biphenyls (PCBs) 

 pH 

 

 

3.0 PILOT TEST RESULTS 
 

3.1 Background Monitoring 

 

The static groundwater level was measured in each well prior to the start of the pumping test (Appendix 

C). Depth to groundwater was measured from the top of the well casing (i.e., below the measuring point 

(BMP)). In addition to continuous electronic monitoring, flow rates from the flow meter were recorded in 

the field for the pumping well. Electronic pressure transducers were installed in each of the two (2) 

observation wells (PZ-17-1 and PZ-17-2) and to the base of the sounding tube in recovery well RW-17-1 

to measure water levels for a period of at least eight (8) hours (Midnight to 08:00 A.M. on June 15, 2017) 

before initiation of the aquifer testing and during the pumping test (Appendix C). Barometric pressure and 

precipitation were measured onsite and recorded during the background monitoring and individual 

recovery well pumping test.  

 

The depth to water measurements ranged from 20.20 to 20.24 feet BMP (361.66 feet amsl to 361.70 feet 

amsl) and 20.49 to 20.52 feet BMP (361.49 feet amsl to 361.46 feet amsl) at piezometer PZ-17-2 and 

recovery well RW-17-1, respectively. 

 

The depth to water measurements were stable at piezometer PZ-17-1 and ranged from 19.99 to 20.02 feet 

BMP (361.47 feet amsl to 361.50 feet amsl) between 4:00 A.M. and 8:00 A.M. on June 15, 2017 although 

five (5) minor fluctuations were observed between 10:38 P.M. (June 14, 2017) and 3:55 A.M. (June 15, 

2017). The monitoring data were used to identify trends and to adjust water level measurements, if 

necessary, during analysis of the pumping test data.  

 

3.2 Individual Recovery Well Pumping Test 

 

The recovery well was equipped with a variable flow 12V submersible pump to control flow rate and a 

digital flow meter in the discharge line. The meter recorded instantaneous flow (in gallons per minute 

(gpm)). The flow meter was used to regulate discharge/flow rate. 

 

STERLING completed a constant rate well pumping test in recovery well RW-17-1 on June 15, 2017. A 

short-term pumping test was performed at RW-17-1 to evaluate aquifer parameters and estimate the 

hydraulic conductivity, transmissivity, specific yield, and/or storativity of the glaciolacustrine sand unit 

(unconsolidated aquifer). The water level in the recovery well (RW-17-1) was monitored during pumping 

to measure the drawdown. Pumping was set at a flow rate slightly below the anticipated long-term yield 

and was continued at a constant rate (i.e., +/- 10% of initial rate) until stabilization was achieved. The 

flow rate was measured using a calibrated water meter. Water levels were measured using programmable, 

electronic pressure transducers installed in RW-17-1, PZ-17-1, and PZ-17-2 that are capable of rapid data 

measurements and recording (Appendix D). Water levels were manually measured periodically for 

backup and to check accuracy of the electronic equipment. In addition, water levels were manually 

measured at overburden piezometers PZ-14-1, PZ-14-2, PZ-14-3, PZ-14-4, PZ-14-5, and PZ-14-6 near 

the recovery well, as appropriate, to assess impacts due to pumping activities (Appendix D). 

 

The pumping rate was initiated at 3 gpm and the recovery well dewatered quickly, with almost 10.2 feet 
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of drawdown within seven (7) minutes (Appendix D). The pumping rate was reduced to 0.5 gpm using a 

variable flow 12V pump and maintained a constant pumping rate for nearly three (3) hours (Appendix D). 

The potentiometric surface decreased 3.23 feet during this period prior to cavitating at 33.67 feet BMP. 

The pumping continued at 0.5 gpm for an additional one (1) hour and 25 minutes with no additional 

drawdown (Appendix D). Observations indicated an increased pumping rate would have resulted in an 

unsustainable drop in water levels. All pumped water was containerized in the storage tank. 

 

3.2.1 Test Duration 

 

The pumping test was terminated once the drawdown in the pumping well stabilized. Observed 

drawdown at RW-17-1 was 13.53 foot while observed drawdown at PZ-17-1 (0.86 foot), PZ-17-2 (0.83 

foot), PZ-14-1 (0.30 foot), PZ-14-2 (0.49 foot), PZ-14-3 (0.83 foot), PZ-14-4 (0.44 foot), PZ-14-5 (0.16 

foot), PZ-14-6 (0.33 foot). The aquifer drawdown was similar (0.83 foot to 0.86 foot) at the three closest 

piezometers (PZ-14-3, PZ-17-1, and PZ-17-2) and was consistent but less at the two piezometers (PZ-14-

1 (0.30 foot of drawdown) and PZ-14-6 (0.33 foot of drawdown) approximately 50 feet from the pumped 

well. No significant lag effects were observed within the overburden piezometers in the vicinity of the 

Project Area. Water levels from the staff gauge in the Cheechunk Canal were not influenced from onsite 

pumping activities. 

 

3.2.2 Recovery 

 

Recovering water levels were recorded in the same manner and using the same time intervals as were 

used during the beginning of the constant discharge test (i.e., at approximately logarithmic time intervals) 

once the pump had been shut down. Water level recovery was measured for approximately two (2) hours 

following completion of pumping. The potentiometric surface in RW-17-1 recovered to within 60% of 

static over 24 minutes and over 98% of static 111.5 minutes after pumping (see Groundwater Drawdown 

and Recovery Curve, Appendix E). 

 

A 7-minute recovery lag was observed at PZ-17-1, located five (5) feet from RW-17-1. Piezometer PZ-

17-1 achieved 100% recovery within 73 minutes, while other piezometers had similar recovery lags and 

recovery times suggesting that the aquifer unit is homogeneous (Appendix E). 

 

3.2.3 Water Quality Results 
 

3.2.3.1 Field Parameters 

 

Testing equipment was used to measure parameters at periodic intervals (approximately ½ hour) during 

the pumping test, including pH, specific conductivity, Oxidation-Reduction Potential (ORP), Dissolved 

Oxygen (DO), turbidity, and temperature of the groundwater (Appendix D). These parameters were used 

to qualitatively evaluate groundwater quality during the pumping program. 

 

Field parameters were stable at the end of the pumping activities. The measurements are provided below: 

 

 pH (7.4 S.U.); 

 Specific Conductivity (1.43 us/cm); 

 ORP (-35 mV);  

 DO (46.84 mg/L to 53.65 mg/L); and, 

 Turbidity (0.44 NTU). 
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Water quality parameters (DO, ORP, pH, specific conductance, Total Dissolved Solids (TDS), and 

turbidity) collected at RW-17-1 approximately 1½ hours into pumping and at the end of pumping were 

consistent to each other during both sampling events (Table 2).  

 

Groundwater temperature readings in RW-17-; the following temperatures (°C) were recorded: 

 

 14.31°C (while pumping at 3 gpm); 

 15.93°C (while pumping at 0.5 gpm); 

 15.67°C (while pumping at 0.5 gpm, cavitation observed); and, 

 14.51°C (recovery stage). 

 

The groundwater temperature did not increase during the pumping activity suggesting no influence from 

the warmer Cheechunk Canal during the pumping test. 

 

3.2.3.1 Leachate Indicator Parameters 
 

Groundwater samples collected from RW-17-1 approximately 1½ hours into pumping and at the end of 

pumping and were analyzed for 6 NYCRR Part 360 Leachate Indicator Parameters. No exceedances of 

TOGS 1.1.1 Ambient Water Quality Standards were reported (Table 2). The laboratory analytical report 

is provided in Appendix F. Water chemistry results for the beginning and end of pumping were generally 

consistent, except for Chemical Oxygen Demand (COD), Total Kjeldahl Nitrogen (TKN), and ammonia. 

The value for COD increased from 13 mg/L (1½ hr) to an estimate of 8,700 mg/L. TKN increased from 

4.74 mg/L (1½ hr) to 5.62 mg/L and ammonia increased from 4.55 mg/L (1½ hr) to 4.7 mg/L. 
 

3.2.4 Hydrogeologic Analysis 

 

The pumping test and monitoring data were analyzed according to accepted professional hydrogeologic 

procedures to determine the effects of pumping on the hydrogeologic system. Drawdown was calculated 

in the recovery well and piezometers to assess the yield of RW-17-1 and to determine the radius of 

influence. The effects of external influences were also considered during the analysis. 

 

The pumping test analysis indicates similar findings collected in 2014 and demonstrates that the 

glaciolacustrine sand unit is lowly transmissive with similar hydrogeologic properties as summarized in 

STERLING’s Long Term Seep Evaluation Report (December 2014). The recovery well sustained a 

pumping rate of 0.5 gpm during the pilot test and produced a drawdown of approximately 1.0 foot at a 

distance of 10 feet from the recovery well. The maximum spacing between additional pumping wells 

would be approximately 10 feet (or less), resulting in the need for a total of approximately 15 to 20 

additional recovery wells with associated pumps, piping, and controls to effectively control groundwater 

upgradient of the seeps. 

 

3.2.5 Waste Management 

 

The 270.7 gallons of groundwater collected during the pumping test was transported and disposed of at 

the permitted Beacon Wastewater Treatment Plant on August 18, 2017. The drummed soil cuttings (six 

(6) open topped 55-gallon metal drums) have been temporarily placed on wooden pallets within the 

Methane Building, located near the northeastern corner of the closed landfill. Disposal characterization 

results are summarized in Table 3 and the Laboratory Analytical Report for the soil cuttings is provided in 

Appendix G. 
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4.0 RECOMMENDATIONS 

 

Given the construction challenges, STERLING is currently proposing the use of HDD and placement of a 

horizontal collection pipe as opposed to trenching due to its improved accessibility, precision, low impact 

to surrounding area, and would require fewer vertical recovery wells and pumps to achieve remedial goals 

due to longer lengths of well screen (e.g., hundreds of feet of well screen for horizontal wells) running 

parallel vs. perpendicular while providing a greater surface area in contact with locally impacted soil or 

groundwater. Bids have been obtained from qualified, competent, and proven HDD contractors.  

 

The conceptual design for a HDD groundwater recovery system is summarized in Appendix H. The HDD 

groundwater recovery system will require NYSDEC approval since this design is a departure from the 

proposed recovery well design presented in the approved RAWP. A design package will be prepared after 

the conceptual design is approved by NYSDEC. 
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BORING LOGS AND WELL CONSTRUCTION FORMS 
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DESCRIPTION  
 

These specifications relate to the Horizontal Directional Drilling (HDD) work identified by the plans. The 

installation is according to the sizes and limits shown on the plans, and specified herein. The work 

includes all services, equipment, materials, tools, and labor for a complete and proper installation and 

testing.  

 

HDD is a trenchless method for installing a pipe product. It is a multi-stage process consisting of site 

preparation, equipment setup, pilot bore, pipe product pulling through the drilled bore, and site 

restoration. Alignment of the bore is accomplished by proper orientation of the drill bit head as it is 

pushed through the ground by the drill rig. Orientation and tracking of the drill bit is determined by using 

an acceptable tracking system from a transmitter located within the drill bit head. When necessary, 

enlarge the pilot borehole (back reaming) to accommodate a pipe product larger than the pilot borehole 

size. Back ream ahead of or at the same time pulling the pipe product through the pilot borehole.  

 

In order to minimize friction and prevent collapse of the borehole, introduce a soil stabilizing agent 

(drilling fluid) into the annular bore space from the front end of the drill bit. The rotation of the bit in the 

soil wetted by the drilling fluid creates slurry. The slurry stabilizes the surrounding soil, prevents the 

borehole from collapsing, and provides lubrication. Select or design the drilling fluids for the site’s 

specific soil and groundwater conditions. Confine free flowing (escaping) slurry or drilling fluids at the 

ground surface during pullback or drilling. 

 

MATERIALS  
 

Pipe Product 
 

The pipe product (4-inch I.D. SDR17 fused HDPE pipe) must comply with all applicable ASTM 

standards. Join the pipe sections so that the joined pipe sections are installable using HDD. Ensure that 

the joined pipe product have adequate strength and flexibility to withstand the installation stresses, 

overburden pressures, and operating pressures without compromising the structural stability of the pipe 

wall. Ensure that the pipe product meets the bend radius required for the proposed installation. Join the 

pipe sections so that the inner surfaces are flush and even.  

 

The following material standards are the minimum in place standards. High Density Polyethylene 

(HDPE) - Non-Pressure [ASTM D 2447 ASTM D 3350 ASTM F714] or Pressure [ASTM D 2447 ASTM 

D 3350 ASTM F714 ASTM 2513]. 

 

Detection Wire: Electronic detection material for non-conductive piping products. Select tracer wire 

designed for HDD to conductively locate underground utility lines according to ASTM D-1248. Use 

either a continuous green sheathed solid conductor copper wire line (minimum #12 AWG for external 

placement) or a coated conductive tape. Select a minimum 12-gauge copper clad steel wire that is able to 

withstand the installation tension along the entire length of the line. 

 

CONSTRUCTION  

 

Submittals 

 

Prior to beginning work, submit to the Engineer detailed procedures and schedule applicable to the work. 

The submittal will be comprehensive, realistic, and based on actual working conditions. The submittal 

will document the planning required to successfully complete the Project. The submittal will include 
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complete descriptions of procedures, equipment, personnel, and if applicable, supporting material, for the 

following:  

 

• Drilling operations - describe the pilot hole drilling procedure, the reaming operation, the 

pullback procedure, and illustrate the plan. 

• Profile of the bore plotted at a scale appropriate for the crossing and acceptable to the Engineer.  

• HDD site layout including entry and exit points. 

• Directional drilling equipment list includes: drilling rig, drill bit, back reamer, mud mixing and 

pumping systems, downhole tools, guidance system, and rig safety system. Provide calibration 

records for guidance equipment.  

• Drilling fluid management plan - drilling fluid types and specifications, cleaning and recycling 

equipment, estimated flow rates, procedures for minimizing drilling fluid escape, and the 

method/location for final disposal of waste drilling fluids. Provide the Material Safety Data 

Sheets (MSDS) for all drilling fluid additives that will be used.  

• Collect and manage water and soils from drilling operation. Water / drilling slurry will be 

collected in the mud pit, solidified and disposed of off-site with insertion pit soils. 

• Pipe storage and handling details.  

• Pipeline assembly and installation procedures.  

• MSDS of any potentially hazardous substances to be used.  

• Contingency plans for possible problems. 

• Develop well by jetting interior of 4-inch diameter HDPE with high pressure jetter. 

• Install one concrete manhole structure at depth of approximately 16 feet below grade (where 

horizontal remediation well daylights). Cap other end of 4-inch diameter well. Exact location and 

depth to be determined. 

 

Submit supporting calculations, certifications, or material demonstrating the strength of the pipe product 

for acceptance before the beginning of the installation. Submit for the Engineer’s acceptance prior to 

construction, other pipe product material than those listed on the plans. Demonstrate that the proposed 

material satisfies the purpose of the utility and withstands the design and construction stresses and 

pressures.  

 

If site conditions change and require modification, resubmit revised drilling plans to achieve successful 

installation.  

 

Daily Reports and Operator Logs  
 

Submit the Daily Reports to the Engineer within 24 hours. Include, in the Daily Reports, log of boring 

operations and guidance system for each drill rod added or withdrawn during drilling, reaming, and 

pullback. The log covers downhole tools and equipment in use, drilling fluid, fluid pumping rate, drilling 

head location. Cover, in the report, details of and perceived reasons for any unusual events and delays 

greater than one hour excluding normal breaks. 

 

Record Drawings  
 

At the completion of the HDD pipe product installation, the HDD contractor will provide the Engineer 

with marked up plans noting all deviations from the plans that result in change of location, material, type 

or size of work guided by the boring operations and guidance system log. Post, on the drawing, the x, y, 

and z coordinates of the starting and ending points of the line at minimum. Include in the marked up 

plans, the station number or reference to a permanent structure within the project right-of-way, name of 

person collecting data, including title, position and company name, detection method used, and elevations 
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and offset dimensions. Certify the accuracy of the drawing to the capability of the tracking system. The 

HDD contractor shall provide the Engineer with the marked up plans. 

 

Installation  

 
Site Preparation - Prior to any alterations to worksite, walk the area prior to the commencement of the 

HDD project and visually inspect the site for potential problems.  

 
Utility Location - Contact Dig Safely New York at 1-800-962-7962 at least 72 hours, but no more than 

10 working days (excluding weekends and legal holidays) before beginning Project work. Explore and 

locate existing underground utilities in the areas of Work. Verify the exact physical location and depth of 

existing utilities by exposing as needed. If utilities are to remain in place, provide adequate means of 

protecting the utility during excavation operations. Should uncharted or incorrectly charted piping or 

other utilities be encountered during the utility exploration and contact the Owner of the utilities. 

Contractor is responsible for repairing damaged utilities to the satisfaction of the utility owner. If the 

utility was accurately marked by the utility locater or on the drawing, repair it at no additional cost. If the 

damaged utility was not accurately marked by the utility locater or on the drawing, Owner adjusts the 

contract value and/or time accordingly.  

 

Provide proper supervision of the HDD operations at all times. Have a representative who is thoroughly 

knowledgeable of the equipment, boring and the Owner procedures, present at the job site during the 

entire installation and available to address immediate concerns and emergency operations. Notify the 

Engineer 48 hours in advance of starting work. Do not begin installation until the Engineer is present at 

the job site and agrees that proper preparations have been made. 

 

EQUIPMENT REQUIREMENTS  
 

Match the HDD drill rig and its auxiliary pieces of equipment to the diameter and length of pipe product 

being installed and ensure that the drill rod can meet the bend radius required for the proposed 

installation. The directional drilling machine consists of a power system to rotate, push and pullback 

hollow drill pipe into the ground at variable angles while delivering a pressurized fluid mixture to a 

guidable drill head (bit). Select/design the power system to provide sufficient pressure to power the 

drilling operations through a leak-free hydraulic system. Anchor the directional drilling machine to the 

ground to withstand the pulling, pushing, and rotating pressure required to complete the HDD installation.  

Select a drilling fluid mixing system that is self-contained and closed with sufficient size to mix and 

deliver drilling fluid to the drill bit. The mixing system will continually agitate the drilling fluid during 

drilling operations. Select fluids delivery system capable of pumping drilling fluid with sufficient volume 

and pressure from the mixing tank through the drill rods to the drill head (bit). 

 

Minimize potential damage from soil displacement/settlement/heave by limiting the borehole diameter 

compared to the pipe product. Select the back reamer size so it creates a large enough borehole to allow 

cuttings to transfer from the face of excavation to the surface with a minimum soil displacement. 

 

Guidance System  

 

Select an acceptable guidance system to locate and continuously and accurately track the drill head during 

the pilot bore. The guidance system must be capable of tracking the drill bit in the expected underground 

environment and at the depth shown on the plans. The acceptable methods include: walkover, wire line, 

Magnetic Guidance System (MGS) probe, proven (non-experimental) gyroscopic probe, or any other 

system as accepted by the Engineer. Select the guidance system and the drill rig to deliver the required 
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horizontal and vertical accuracy required for the pipe product. Use a locating and tracking system capable 

of ensuring that the proposed installation is executed as intended. If signal interference is encountered that 

significantly affects the ability to accurately track the drill bit, the Engineer may specify the use of a 

suitable tracking system. If the Owner informs the contractor about signal interference or it is reasonable 

to expect interference at the site prior to bidding; select a suitable tracking system without extra cost to 

the Owner; otherwise the Owner adjusts the contract value and time accordingly. Select the locating and 

tracking system to provide information on: (a) Clock and pitch information (b) depth (c) transmitter 

temperature (d) battery status (e) position (x,y) (f) azimuth, where direct overhead readings (walkover) 

are not possible (i.e. subaqueous or limited access transportation facility). Ensure proper calibration of all 

equipment before commencing directional drilling operation. Take necessary measures to ensure accurate 

record drawing. Install all facilities such that their location can be readily determined by electronic 

designation after installation. 

 

Drilling Fluids  

 

Use a drilling fluids mixture composed of potable water and stabilizing agent - usually bentonite and/or 

polymer and/or appropriate additives continuously pumped to the drill bit. Design/select the drilling fluid:  

1. to transport the spoils;  

2. maintain temperatures of bits and transmitter;  

3. clean cuttings from drill bit and reamers;  

4. reduce friction, pullback, and torque on drill rods and pipe product;  

5. stabilize the borehole;  

6. control groundwater pressure; and, 

7. reduce migration of drilling fluids in soil.  

 

Use water with pH between 6 and 10 and free of chlorine with calcium < 100ppm, sodium chloride < 

500ppm, and chlorine < 50ppm. Hard water may be treated with soda ash to reach the required pH. 

Design the quantity and the mixture of drilling fluids to perform the preceding functions in the expected 

soil. Vary the fluid viscosity to best fit the encountered soil conditions.  

 

Do not use any other chemicals or polymer surfactants in the drilling fluid without written consent from 

the Engineer. Certify to the Engineer in writing that any added chemicals are environmentally safe and 

not harmful or corrosive to the pipe product and the environment. Approvals and permits are required for 

obtaining water from such sources as streams, rivers, ponds or fire hydrants. Any water source used other 

than potable water requires a pH test. 

 

Drilling Operations  
 

Prior to the start of the boring operation, survey the work site with x, y, z coordinates at control point at 

100/LF intervals at minimum along the planned bore path. Provide stakes at offset distances (left or right) 

from the centerline at these control points and at all known existing utility crossings. Submit this 

information to the Owner at least 24 hours before the start of pilot bore operations.  

 

Drill the pilot hole along the path shown on the plans and profile drawings within the allowable tolerance 

of the type of utility (Sheets 1-5). Provide and maintain instrumentation necessary to accurately locate the 

pilot hole (both horizontal and vertical placements). Ensure adequate removal of soil cuttings and stability 

of the borehole by monitoring the drilling fluids parameters such as the pumping rate, pressures, viscosity 

and density during the pilot bore, back reaming, and pipe product installation. Relief holes can be used as 

necessary to relieve excess pressure down hole. Obtain the Engineer’s approval of the location and all 

conditions necessary to construct relief holes. Maintain proper disposition of drilling fluids and minimize 

inconvenience to other facility users.  
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To minimize heaving during pullback, determine the pullback rate in order to maximize the removal of 

soil cuttings without building excess downhole pressure. Contain excess drilling fluids at entry and exit 

points until the recycle, vacuum, or removal from the site during drilling operations. Ensure that entry and 

exit containments are of sufficient size to contain the expected return of drilling fluids and soil cuttings. 

Carry out excavation and backfill for entry, exit, recovery pits, connection pits, slurry sump pits, or any 

other excavation as specified.  

 

Ensure that all drilling fluids are disposed of or recycled in a manner acceptable to the appropriate local, 

State, or federal regulatory agencies. Remove any excess material upon completion of the bore. Do not 

continue drilling without the Engineer’s consent.  

 

Install all facilities such that their location can be readily determined by electronic designation after 

installation. For non-conductive installations, attach a continuous conductive tracking (tracer wire) 

materials, either externally, internally or integral with the product. Tracking conductors must extend two 

feet beyond bore termini. Test conductors for continuity. Within 48 hours of completing the installation, 

clean the work site of all excess slurry or spoils, demobilize equipment, and ensure that the site is safe and 

secured. 

 

Environmental Protection 
 

Take all necessary measures to eliminate the discharge of water, drilling mud, and cuttings to nearby 

waterways during the HDD work. If applicable, provide equipment and procedures to maximize the 

recirculation or reuse of drilling mud to minimize waste. 

 

Damage Restoration 

 

Take responsibility for restoration of any damage caused by heaving, settlement, separation of pavement, 

escaping drilling fluid, or from the directional drilling operation. If the negligence of the contractor causes 

damage to any facility, restore the facility to its original conditions or better at no additional cost to the 

Owner.  

 

TESTING  
 

Upon completion of the directional bore, test tracer wire continuity for each bore before acceptance. 

 

METHOD OF MEASUREMENT  
 

The Engineer will measure installed product by the number of feet in place measured from center-to-

center of appurtenant small structures, connection points, or between open ends inclusive of lengths of 

pipe bends and branches. The Engineer will not deduct for catch basins, inlets, or manholes that are 6 feet 

or less across, measured in the direction of flow. Where the location of an appurtenance, connection point, 

or an open end is changed with the approval of the Engineer, the Engineer will measure the length placed. 

 

 
 

 

 

S:\Sterling\Projects\2010 Projects\Orange County - 2010-15\Reports\Groundwater Recovery Well Pilot Study\APPENDIX H.docx 

 



24 Wade Road Latham, New York  12110



APPROXIMATE
PROPERTY

BOUNDARY

CHEECHUNK CANAL (WALLKILL RIVER)

PZ-14-4

PZ-14-3
PZ-14-2

PZ-14-1
PZ-14-5 PZ-14-6

MW-3B

20,000 GALLON ABOVEGROUND
GROUNDWATER STORAGE TANK
(PROVIDED BY OWNER)

EXISTING
ACCESS ROADGRAVEL TANK PAD

12' X 80' MIN

EXISTING
LANDFILL

RIPRAP DITCH

RIPRA
P D

O
W

N
 CH

U
TE

APPROXIMATE LIMIT OF
LANDFILL GEOMEMBRANE

COVER

SET CONTROL PANEL RACK 3'
FROM EDGE OF GRAVEL ROAD

BOLLARDS

EXISTING SEEP AREAS
TO BE STABILIZED PER DETAIL 7
ON SHEET 4

CANAL
MONITORING

POINT

PZ-17-1 PZ-17-2

RW-17-1

24 Wade Road Latham, New York  12110
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LANDFILL PERIMETER SECTION
SCALE: N.T.S.1

CANAL BANK STABILIZATION DETAIL
SCALE: N.T.S.2

SILT FENCE DETAIL
SCALE: N.T.S.3



PRESSURE RATED 2" Ø DR-11 HDPE E3408
PIPE

6" SAND BEDDING AND HAUNCH BACKFILL

6" SAND INITIAL BACKFILL

EXCAVATED SOILS USED AS BACKFILL AS
APPROVED BY ENGINEER

EXISTING GRADE

MOUND TO ACCOUNT FOR
SETTLING OF SOIL

PIPE WARNING TAPE

SAND BACKFILL AROUND
CONDUIT 6" MIN ON ALL SIDES

EXCAVATED SOILS USED AS
BACKFILL AS APPROVED BY
ENGINEER

EXISTING GRADE
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ELECTRICAL CONDIUT
WARNING TAPE
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HDD RECOVERY WELL DETAIL PIPE TRENCH DETAIL

TANK DETAIL SECTION

SCALE: N.T.S.1

SCALE: 1" = 30'2

SCALE: 1" = 2'3 ELECTRICAL CONDUIT BURIAL DETAIL
SCALE: 1" = 2'4

CONTROL PANEL DETAIL
SCALE: 1" = 2'5

BOLLARD DETAIL
SCALE: 1" = 2'6

CANAL MONITOR DETAIL
SCALE: N.T.S.7
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