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1.0 INTRODUCTION 
 
This Construction Completion Report (CCR) for Groundwater Remediation for the Ward Products Site 
(“Site”), Site Number 429004, City of Amsterdam, Montgomery County, New York, was prepared by 
AECOM Technical Services Northeast, Inc. (AECOM), for New Water Realty Corporation (NWR).  The 
Site location is shown in Figure 1.   
 
The remediation was performed pursuant to the New York State Department of Environmental 
Conservation (NYSDEC) Record of Decision (ROD) for the Ward Products Site, dated March 2007, and 
the Order On Consent (Index #A4-0588-0507) dated June 2007.  The basis of the ROD is the Revised 
Remedial Investigation Report (RI) (May 2005) and the Feasibility Study Report (FS) (September 2006) 
prepared by RETEC Engineering. This CCR summarizes the In-Situ Chemical Oxidation (ISCO) injection 
and pump and treat system construction activities for the groundwater remediation and provides 
documentation that the site preparation, well installation, ISCO injection, sampling, pump and treat 
system installation, and operation activities associated with the remediation were performed in substantial 
conformance with the Work Plan, Contract Documents, ROD, Order on Consent and accepted standards 
of practice. 
 
Included with this report are as-built drawings, cut-sheets for treatment system components, transporter 
and disposal manifests for waste removed during the well installation, analytical data for verification 
samples, and other detailed information. 
 
1.1 Site History 
 
The facility was constructed in 1957 and was occupied by the Gabriel Corporation, which manufactured 
car antennas.  Ward Products purchased Gabriel’s operation in 1959.  As part of the manufacturing 
process, small metal parts were cleaned with solvents (vapor degreasing) prior to electroplating 
operations using nickel/chromium, zinc/cyanide, and cadmium/cyanide lines. 
 
Between 1957 and 1973, untreated electroplating bath solutions containing chromium, zinc, cadmium, 
and nickel, and the degreasing solvent trichloroethene (TCE) were discharged to the nearby drainage 
ditch east of the Ward Products building.  From 1973 through 1985, Ward pretreated the plating solutions 
from the nickel/chromium line and dried the resulting sludge on an outdoor concrete pad prior to removal 
for off-site disposal.  The spent cadmium/cyanide plating solution was discharged to an outdoor tank for 
both natural and mechanical evaporation and offsite disposal of the remaining sludges.  The zinc/cyanide 
line was discontinued in 1973.   
 
Ward products connected to Amsterdam’s sewer system in 1983 and discontinued the vapor degreasing 
system.  All electroplating operations at the site were discontinued in 1985. In 1988 and 1989, the plant 
expanded with a new grinding shop built over the former sludge drying pad and a new warehouse area 
built to the north.  During the expansion, the hillside to the north of the plant was excavated and soil was 
pushed up the hill behind the facility. Soil around the sludge drying pad was excavated and stockpiled 
nearby. 
 
In 1985, NYSDEC first listed the site as a Class 2a site in the Registry of Inactive Hazardous Waste 
Disposal Sites in New York (the Registry).  Class 2a was a temporary classification assigned to a site that 
had inadequate and/or insufficient data for inclusion in any of the other classifications.  A hydrogeologic 
investigation of the site took place in 1986 and again in 1988.  The 1988 investigation included excavation 
of test pits east and southeast of the former electroplating and treatment operations.  Surface water and 
sediment samples were collected from the drainage ditch. Shallow soil samples were also collected from 
beneath the sludge drying pad and analyzed for metals and VOCs. In 1989, NYSDEC listed the site as a 
Class 2 site in the Registry.  A Class 2 site is a site where hazardous waste presents a significant threat 
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to the public health or the environment and action is required.  Further hydrogeologic investigation of the 
Site in 1996 included the installation of four groundwater monitoring wells and additional sediment sample 
collection from the drainage ditch.   
 
Twenty-four groundwater monitoring wells have been installed on and around the Site. Four on-site wells 
(MW-1 through MW-4) are installed in the shallow glacial aquifer and the remaining 20 groundwater wells 
are installed in the fractured bedrock. Trichloroethene (TCE) had been consistently detected above the 
NYSDEC Standards, Criteria, and Guidelines (SCGs) Ambient Groundwater Quality Standard (5 ug/L) in 
samples collected from 14 of the 24 wells. Other chlorinated VOCs (e.g. dichloroethene [DCE]) have also 
been detected in the groundwater.  Chromium (predominantly hexavalent [Cr+6]) had been consistently 
detected in the three of the four glacial till monitoring wells and in eight of the fractured bedrock 
monitoring wells. There are currently no wells supplying drinking water in the impacted area and potential 
for ingestion of groundwater is minimal.  
 
1.2 Site Description 
 
Ward Products manufactured automobile antennas at an 8.6-acre property located at 61 Edson Street in 
the City of Amsterdam, Montgomery County, New York and is located in the Edson Street Industrial Park 
(Figure 1).  The Site currently consists of a vacant 70,000 square foot former manufacturing facility, a 
large parking lot, areas of open woods to the north, and grassland to the east.  The Site overlooks the 
Mohawk River Valley. The Mohawk River is located approximately 3,000 feet to the southwest of the Site.  
The land generally slopes gently from north to south and an intermittent stream runs in a drainage ditch 
along the eastern property line.     
 
The highest concentrations of metals in the drainage ditch were removed from the north of Sam Stratton 
Road during the 2004 Soils and Sediments Interim Remedial Measure (IRM). 
 
Four separate areas located downgradient from the Ward Products facility and the previous IRM efforts 
were identified as part of the RI/FS. As a final soil and sediment remediation effort, soils and sediments 
from four downgradient contaminated areas were excavated and impacted soils were disposed off-site 
between November 2008 and February 2009 in accordance with the ROD, Work Plan and Order on 
Consent. The Final Remediation Report (FRR) (AECOM, July 2009) summarizes the removal of impacted 
sediments from these four areas, as required by the ROD.  
 
The TCE in groundwater is primarily a bedrock contaminant. The concentration on-site is several orders 
of magnitude higher than off-site. The suspected source of the TCE is in the vicinity of MW-4R, MW-6, 
and MW-10 (Figure 2).  Concentrations in this area typically exceed 2,000 ug/L.  
 
Based on the recent and historical groundwater data [RETEC, 2007], the lateral extent of TCE impacts in 
excess of the NYSDEC SCG is approximately 300,800 square feet. Approximately half of that area is on-
site.  Assuming an average aquifer thickness of 50 feet and a bedrock porosity of 2%, the volume of the 
TCE-impacted groundwater is approximately 2.25 million gallons.  
 
1.3 Project Related Documents 
 
The following is a summary of project related documents prepared prior to the Contract Documents for 
the Ward Products Site for Installation of Recovery and ISCO Wells: 

• Revised Remedial Investigation Report, Ward Products Site (Normandeau Associates, Inc., May 
2005) 

• Feasibility Study and Risk Assessment, Ward Products Site (RETEC Engineering P.C., 
September 25, 2006) 

• Historical and recent groundwater monitoring results (RETEC Engineering P.C., 2007a) 
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• Results of a pre-design investigation including a groundwater pump test and ISCO pilot study 
(RETEC Engineering P.C., 2007b) 

• Remedial Design, Remedial Action Work Plan, Ward Products Site, (RETEC Engineering P.C., 
December 5, 2007) 

• Record of Decision (ROD): Ward Products Site, Site No. 429004 (NYSDEC, March 2007) 
• Draft Final Remediation Report – Sediment and Soil Remediation, (AECOM, July 2009) 

 
1.4 Remediation Goals 
 
The remediation goals at the Ward Products Site are set forth in the ROD. The goals related to the 
groundwater remediation, are to eliminate or reduce to the extent practicable: 
 

• Exposure of persons and environment at or around the Site to the chromium, or TCE and other 
VOCs in groundwater; and 

• The release of contaminants from soil into groundwater that may create exceedances of 
groundwater quality standard. 
  

Further, the remediation goals for the groundwater remediation include attaining to the extent practicable 
ambient groundwater quality standards.  The groundwater cleanup standards based on the New York 
State Groundwater Standards and Guidance Values (NYSDEC, June 2008) are shown below. 
 

Groundwater Cleanup Standards 

Contaminant 

Groundwater 
Cleanup 
Objective 

(ug/L) 
Chromium 50 
cis1,2-Dichloroethene 5 
Tetrachloroethene 5 
Trichloroethene 5 
Vinyl Chloride 2 

 
The selected remedy for groundwater treatment is intended to reduce on-site sources of contaminants in 
groundwater and to control or reduce future migration from the Site. In summary, the components of the 
remedial design for groundwater treatment consist, per ROD [NYSDEC, 2007], of the following: 
 

• On-site groundwater recovery and treatment for TCE; 
• Limited on-site ISCO within the TCE plume; and 
• Long term on-site and off-site groundwater monitoring and an on-site environmental easement. 
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2.0 CONSTRUCTION CONTRACT, OVERSIGHT, AND PERMITTING 
 
2.1 Remedial Construction Oversight 
 
The project design and remedial construction oversight services for the groundwater remediation project 
were conducted by AECOM under contract with New Water Realty Corporation. Tasks performed by 
AECOM relative to the remedial construction oversight included: 
 

• Preparation of Remedial Design/Remedial Action Work Plan/Health and Safety Plan/Task Hazard 
Analysis sheets (THAs); 

• Attendance at Project Meetings; 
• Review of Contractor’s Submittals; 
• Obtain Publicly Owned Treatment Works (POTW) Permit; 
• Baseline Sampling; 
• Remedial Construction Oversight ; 
• Air Monitoring; 
• Well Development Oversight; 
• Collect and submit a composite sample of the auger cuttings for waste characterization prior to 

off-site disposal; 
• ISCO Injection ; 
• Verification Sampling; 
• System Start-up; 
• Review and Preparation of Field Orders and Change Orders; 
• Construction Record Keeping and Reporting; 
• Project Administration; 
• Start operation of the system; 
• Collect influent and effluent samples; 
• Preparation of Site Management Plan (SMP); and  
• Provide a hex-chrome mitigation plan to the POTW and NYSDEC if necessary. 

 
Throughout the well and treatment system installation activities, AECOM provided a construction 
manager and a geologist to oversee the remedial construction operations, including well development, 
baseline sampling event, ISCO injection activities, treatment system installation, start-up and influent and 
effluent sample collection.  
 
A SMP and an on-site environmental easement will be prepared in the future and is not included as part 
of this CCR.  Monthly progress reports will continue to be submitted to the NYSDEC until submission and 
acceptance of the SMP, which will outline the long-term reporting requirements.  Two additional ISCO 
injections are planned at the site; however these are currently on hold as residual levels of potassium 
permanganate continue to be present in the injection wells. 
 
2.2 Construction Contract 
 
Construction Plans and Specifications for the Ward Products Groundwater Remediation Project prepared 
by AECOM were based on the NYSDEC approved Remedial Design Remedial Action Work Plan 
(December 5, 2007).  An invitation to bid was presented to a pre-selected list of qualified contractors in 
March 2008.   
 
The scope of the remedial construction work, under the terms of the Contract, included the following 
tasks: 
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• Prepare the job site and clear well installation areas as necessary; 
• Obtain a public utility clearance request prior to mobilization; 
• Driller mobilization and demobilization; 
• Drilling; 
• Decontamination of equipments; 
• Locate underground cables on the property; 
• Procure necessary permits required for construction; 
• Construction of the groundwater remediation system; and 
• Re-grade the work areas as necessary. 

 
The contract for installation of five wells was awarded to Nothnagle Drilling and the contact for the 
construction of the groundwater remediation system was awarded to Hour Electric. AECOM 
subcontracted Adirondack Environmental to perform analytical testing on groundwater samples during the 
course of the remediation work. Norlite Analytical Laboratory was retained for waste characterization of 
the auger cuttings. 
 
The Ward Products Site Groundwater Extraction/Treatment and ISCO Injection was conducted in general 
accordance with the following documents:   
 

1. Remedial Design/Remedial Action Work Plan, December 5, 2007. 
2. AECOM’s Health and Safety Plan (HASP), April 2009, and Task Hazard Analysis Forms 

 
2.3 Permits and Access Agreements 
 
After initial application on March 17, 2009 and, with assistance of NYSDEC, a long-term POTW discharge 
permit was obtained from City of Amsterdam on April 1, 2009. The groundwater remediation system is 
currently not adversely affected by requirements of the POTW. A copy of the permit is attached as 
Appendix A.  
 
The contractor (Hour Electric) obtained a building permit for the treatment shed. 
 
No underground injection permit is required for the ISCO component of the groundwater treatment; 
however NYSDEC was and will be notified prior to any ISCO injections. 
 
Since the anticipated VOC emission discharge rate is below NYSDEC guideline of 0.5 pounds per hour 
(NYSDEC Memorandum, February 28, 2003), no air-discharge permit is required. The calculation sheet 
with emission discharge calculations for TCE in the air is included in Appendix B.  
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3.0 REMEDIATION ACTIVITIES 
 
3.1 Introduction 
 
The groundwater remediation by ISCO and pump and treat system is located near the southeastern 
portion of, and adjacent to, the building located on 61 Edson Street (source area). The groundwater 
remedy is designed to (1) control groundwater flow in the most impacted area of the site, reducing off-site 
migration of the contaminants of concern (COC) through pumping, with treatment of the effluent prior to 
discharge, and (2) reduce the remaining source material through ISCO. 
 
The groundwater remediation goals focus on preventing future exposure of humans or environment to on-
site and off-site contaminated groundwater and control of plume migration through the long-term 
reduction in groundwater COC toxicity, mass, volume, and/or mobility.  As a selected remedy, a central 
groundwater recovery well, with an electric submersible pump and an on-site treatment system was 
installed.  Treated effluent is discharged to the City of Amsterdam’s POTW, via the sanitary sewer, under 
the discharge permit issued on April 1, 2009.  The treatment system includes a well pump, a flow 
totalizer, an air stripper, and a transfer pump; and is in a heated shed. This treatment train currently does 
not have chromium treatment since the influent chromium concentration was assumed to be below the 
discharge criteria. 
 
A limited ISCO program was also concurrently implemented with the intent of reducing the duration of 
extraction and treatment system operations. A 10-year groundwater extraction/treatment period has been 
assumed with a 30-year groundwater monitoring program. The selected remedy also includes 
groundwater use restrictions.  
 
Well installation, treatment system construction, sampling, ISCO injection and site activities were 
documented in the field log book by AECOM.     
 
3.2 Project Kick-Off Meeting 
 
A project kick-off meeting was conducted at the Site on June 1, 2009. The meeting was attended by 
representatives from all contractors and AECOM. The purpose of the meeting was to introduce team 
members from each party, review the project schedule, and discuss the execution plan, work approach, 
project health and safety, and sample collection.  
 
3.3 Mobilization and Site Preparation 
 
Nothnagle Drilling and Hour Electric initiated mobilization on June 1, 2009. A summary of the mobilization 
activities is listed below: 
 

• Utility Clearance/Markout; 
• Mobilization of equipment and materials to the Site; 
• Installation of temporary facilities; 
• Installation of holding tank and frac tank; and  
• Maintaining an adequate supply of drums to place auger cuttings.  

 
3.4 Site Preparation 
 
Nothnagle Drilling and Hour Electric performed clearing activities in preparation for drilling activities and 
treatment system installation on the Site.  The fence in the eastern portion of the Site was not removed 
for the access for installing IW-2 and IW-3 as originally planned. These two injection wells were moved 
just west of the chain link fence with NYSDEC approval.  
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Nothnagle Drilling instituted a public utility clearance request prior to mobilization. Two small trenches 
were excavated around the treatment shed for the piping. A small portion of the fence in the back of the 
building was temporarily removed to spread the soils excavated from these trenches with NYSDEC 
approval.  
 
3.5 Temporary Facilities 
 
A holding tank and a 21,000 gallon frac tank were staged on the Site to store extracted groundwater, well 
development fluid, and decontamination fluid prior to analysis and discharge to the POTW outfall.   
 
3.6 Equipment  
 
The following equipment was utilized by Nothnagle Drilling and Hour Electric for well and pump & treat 
system installation: 
 

• Drill rig; 
• Excavator; and 
• Small dump truck. 

 
3.7 Well Installation  
 
Nothnagle Drilling installed five wells at the Site in conformance with the December 2007 Remedial 
design/Remedial action Work plan (Work Plan) approved by the NYSDEC. The location of the wells is 
shown on Figure 2.  
 
The four ISCO wells and the recovery well were installed in a grid encompassing the source area near 
MW-4R, MW-6, and MW-10 as shown on Figure 2. Bedrock elevations in these areas are 12 to 16 feet 
below ground surface. The ISCO wells are 2-inch diameter PVC and screened within bedrock with a steel 
isolation casing extending 2 feet into the bedrock surface. The wells are flush mounted at the ground 
surface and the top of the PVC casing has a threaded coupling. The 2-inch PVC casing was placed within 
a 4-inch bedrock borehole, without sandpack, for the purpose of maintaining open bedrock boreholes.   
 
The total depth of the injection wells IW-02 through IW-04 is 80 feet below ground surface (BGS). The 
total depth of IW-01 is 45.5 feet as the casing could not be held in place due to change in the geology; 
this decision was made after consultation with on-site NYSDEC representative. IW-02 through IW-04 
were screened within the bedrock from 20 to 80 feet below ground surface and IW-01 was screened from 
30.5 to 45.5 feet below ground surface.  The locations of the IW-02 and IW-03 were moved from the 
originally planned location to the west side of the chain link fence  
 
The recovery well is constructed of a 6-inch diameter PVC, 80-feet deep and screened within bedrock 
from 20 to 80 feet below ground surface. The 6-inch PVC casing is placed within a 8.25-inch bedrock 
borehole, without sandpack. The recovery well head is fitted with a flush mount vault, approximately 24-
inches square and 24-inches deep. Well construction logs for the injection wells and recovery well are 
included in Appendix C. 
 
The wells were installed between June 1, 2009 and June 5, 2009. During installation continuous air 
monitoring was performed in the worker breathing zone. The air was monitored for dust and VOCs using 
a dust-meter and photo ionization detector (PID) and the time-weighted average readings were noted 
every 15 minutes. The levels of dust and VOCs remained below action level throughout the monitoring 
period. The augur cuttings generated during the well installation were stored in 55-gallon drums prior to 
disposal. 
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All five wells were developed on the last day of drilling. The water generated from well development was 
collected in a holding tank and then pumped to a frac tank prior to disposal.   
 
The wells were surveyed on July 22, 2009 by AECOM.  Well construction details are provided in Table 5. 
 
3.8 ISCO Injection 
 
A limited ISCO program has been concurrently implemented with the intent of reducing the contaminant 
mass in the source area. The ISCO program is intended to reduce TCE concentration within the area of 
MW-4R, MW-6, and MW-10, in accordance with the FS, the ROD, and the Order on Consent of July 
2007. As specified in the Work Plan, three injections of oxidants are anticipated.  
 
This remedy required the handling of potentially dangerous oxidizing chemicals. THA was developed for 
potassium permanganate. Application of oxidants was carefully monitored and appropriate personal 
protection equipment (PPE) was used per the site-specific health and safety plan (HASP). Each injection 
well was injected with 25 lbs of potassium permanganate (KMnO4) in the week of June 15, 2009.  The 
remaining two injections were originally tentatively scheduled for December 2009 and June 2010, but this 
schedule is likely to be adjusted based on the results of and observations from the initial injection event 
and subsequent sampling. 
 
Groundwater samples were collected from each of the injection wells prior to injection and analyzed for 
residual chromium, manganese, and VOCs. This pre-injection sampling was performed on June 15 and 
16, 2009 to establish baseline conditions. The samples were sent to Adirondack Environmental Services 
for analysis.  
 
The introduction of KMnO4 to the subsurface may mobilize precipitated chromium. Any mobilized 
chromium will be captured by the groundwater extraction system. If the chromium concentrations exceed 
the POTW discharge limit, system modifications, in consultation with the NYSDEC and/or POTW, may be 
required. 
 
3.9 Groundwater Treatment System 
 
The groundwater treatment system was constructed by Hour Electric and is shown in Figure 3. The 
system consists of a submersible pump for groundwater extraction and a flow totalizer, followed by an air 
stripper in a heated shed. This treatment train assumes that chromium treatment will not be required. Cut-
sheets of the main system components (groundwater submersible pump, sir-stripper, blower, flow meter, 
and transfer pump) are included in Appendix G. The originally proposed ¾ HP submersible pump was 
replaced with a ½ HP SP4 Grundfos® submersible pump as the recharge rate in the recovery well was 
lower than anticipated. The pump was adjusted to pump approximately 2.0 GPM to avoid pumping the 
well dry. The static water level is approximately 11 feet below ground surface and is approximately 19 to 
21 feet below ground surface while the pump is operational. A pump protector was also installed on the 
pump which shuts the pump down for 200 minutes when the water level falls below the pump intake.   
 
The groundwater extraction and treatment system was started on June 15, 2009. The system was shut 
down after the ISCO injection to provide time for the oxidant to continue to react with the contaminated 
groundwater. On August 11, 2009, the system was restarted. The groundwater was light pink initially but 
cleared after a few minutes. Approximately 18,000 gallons of system effluent was pumped into a frac tank 
for sampling prior to discharge. Influent grab sample and effluent grab and composite samples were 
collected on August 12 and 24, 2009 and were sent to Adirondack Environmental for analysis for the 
POTW criteria. The analytical parameters specified in the POTW Permit include pH, TCE, and chromium. 
The limits for these parameters as per the POTW Permit are included in Table 3.  Analytical results of the 
influent and effluent samples for different sampling events are shown in Table 4 and are within the 
discharge criteria. The analytical results are included in Appendix D. Since the effluent met the discharge 
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criteria, the effluent is being directly discharged to the POTW outfall following the treatment. Influent and 
effluent samples will be collected bi-weekly for the first month, monthly for the second and third months 
and quarterly thereafter.  
 
3.10 Long-term Monitoring and Environmental Easement 
 
On-site groundwater use restrictions and a long term ground water on-site and off-site monitoring 
program are required as part of the selected remedy. The groundwater extraction and treatment system 
may be phased out, with NYSDEC concurrence, when on-site groundwater reaches a stable value and 
off-site concentrations begin to exhibit a long-term decline, indicating that the source of the TCE has been 
substantially and permanently remediated within the limits of technical feasibility.  
 
Groundwater will thereafter be monitored for natural attenuation. At present, the groundwater samples at 
the Site are collected semi-annually. 
 
The use of on-site groundwater is restricted as a source of potable or process water, without necessary 
water quality treatment as determined by NYSDOH.  
 
An environmental easement will be developed in the future and included as part of the SMP. 
 
3.11 Site Restoration 
 
Upon completion of the treatment system installation, the trenches for piping were backfilled with the 
excavated soil and seeded.     
 
3.12 Transportation and Disposal 
 
The auger cuttings and fluids were properly containerized for characterization and off-site disposal. A 
composite sample of the auger cuttings was collected from the 55-gallons drums, in which the auger 
cuttings were stored. This sample was submitted to the Norlite Analytical Laboratory for waste 
characterization analysis on June 3, 2009. The analytical results are summarized in Table 1 and the 
laboratory report is included in Appendix E. Twenty-six 55-gallon drums were transported off-site by 
United Industrial Services and disposed off at the Bridgeport United Recycling facility on June 25, 2009. A 
total of 1,430 gallons of solid waste was disposed off-site as non-hazardous waste. The waste disposal 
manifest is included in Appendix F. 
 
Well development fluid was collected in the on-site frac tank prior to disposal. A water sample was 
collected from the frac tank and sent to Adirondack Environmental for analysis for the POTW criteria. The 
analytical results are summarized in the Table 2. The fluid was discharged to a POTW outfall as the 
analytical results indicated that concentrations were within POTW criteria. 
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3.13 Demobilization Activities 
 
Following the well and treatment system installation, Hour Electric and Nothnagle Drilling initiated 
demobilization activities. The demobilization activities included the following: 
 

• Equipment decontamination: Mud and soils were scraped from the machines into the drums 
containing auger cuttings. The machines were rinsed with a hot-water pressure washer prior to 
leaving the site. Decontamination water was collected and transferred to the on-site frac tank. 

• Cleanup of debris/trash found at the remediation area 
• Demobilization of equipment off-site 
• Removal of the drums 

 
Demobilization activities related to system installation were completed on June 5, 2009.  



AECOM  Construction Completion Report: Ward Products Site 
January 2010 New Water Realty Corporation 

 
 
Ward Products Engineer’s Completion Report 11 Project No.60139491 

 

4.0 CONCLUSIONS 
 
The groundwater treatment system was constructed in accordance with the NYSDEC ROD for the Ward 
Products Site (March 2007), the Order On Consent (Index #A4-0588-0507, June 2007), and the Remedial 
Design/Remedial Action Work Plan (December 2007). Any deviations from the above mentioned 
documents received NYSDEC field-approval prior to being executed during the remediation. The 
groundwater remediation objectives, as set forth in the ROD, have been achieved. Continuous 
groundwater extraction and treatment is required until the results show significant decrease in 
contaminant concentration and extent. In addition, long-term monitoring will be performed and restrictions 
will be placed on the use of the Site, as set forth in the ROD.   
 
A SMP will be developed and will be provided under separate cover. The SMP will provide the details for 
the long-term monitoring and maintenance requirements for both onsite and offsite affected areas and an 
environmental easement for the Site, as required by the ROD.  
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Table 1 - Results of Waste Characteriation Sampling
Former Ward Products Site

Amsterdam, NY

Sample Name WC-1
Sample Matrix Solid
Sampling Date 6/3/2009

Analyte Results Unit

Sulfur 2,011.81 mg/Kg
Arsenic ND<0.07 mg/Kg
Beryllium 0.23 mg/Kg
Cadmium ND<0.03 mg/Kg
Chromium 6.23 mg/Kg
Copper 5.78 mg/Kg
Lead ND<0.04 mg/Kg
Barium 80.22 mg/Kg
Mercury ND<0.07 mg/Kg
Nickel ND<0.04 mg/Kg
Antimony ND<0.04 mg/Kg
Selenium ND<0.04 mg/Kg
Silver ND<0.04 mg/Kg
Thallium ND<0.05 mg/Kg
Zinc 70.62 mg/Kg

PCBs ND<2.0 mg/Kg

1,1-Dichloroethene ND<5 µg/L
1,2-Dichloroethane ND<5 µg/L
1,4-Dichlorobenzene ND<5 µg/L
2-Butanone 25 µg/L
Benzene ND<5 µg/L
Carbon Tetrachloride ND<5 µg/L
Chlorobenzene ND<5 µg/L
Chloroform ND<5 µg/L
Tetrachloroethene ND<5 µg/L
Trichloroethene 6 µg/L
Vinyl Chloride ND<10 µg/L

Notes:
ND = Not Detected

Total Metals

PCBs

TCLP Volatiles



Table 2 - Analytical Results of Initial POTW Sampling
Former Ward Products Site

Amsterdam, NY

Sample Name POTW
Sample Matrix Aqueous
Sampling Date 6/15/2009

Analyte Results Unit

Trichloroethene 760.00 µg/L

Chromium 0.035 mg/L

pH 8.5

Sample Name Trip Blank
Sample Matrix Water
Sampling Date 6/15/2009

Analyte Results Unit

Trichloroethene <1.0 µg/L

Notes:
ND = Not Detected

Purgeable Halocarbons

Purgeable Halocarbons

ICP Metals

pH



Table 3 - POTW Permit Criteria
Former Ward Products Site

Amsterdam, NY

Parameter POTW Limit Unit Sampling Type
Trichloroethene N/A mg/L Grab
Chromium 10 mg/L 24-hr Composite
pH 6.0-9.0 Grab
Flow 20,000 GPD Flowmeter

City of Amsterdam Industrial Wastewater Discharge Permit
Effective: 4/1/2009
Expires: 3/31/2012



Table 4 - Analytical Results of the Groundwater Treatment System Influent and Effluent Samples
Former Ward Products Site

Amsterdam, NY
Summary of Groundwater Treatment System Analytical Data
New Water Realty, Amsterdam, NY
City of Amsterdam Industrial Wastewater Discharge Permit
Effective: 4/1/2009
Expires: 3/31/2012

Parameter Units Frequency Type 06/15/2009 ** 8/12/2009 8/24/2009
Totalizer reading gal Continuous Meter n/a 1700 (approx) 23760
Total volume pumped gal Continuous Meter n/a 1700 (approx)
Days run days Continuous Meter n/a 30 [2]
Flow gpd Continuous Meter 20000 [1] 57 (approx.) 3024
pH SU 1/Quarter Grab 6.0 - 9.0 8.5 8.1 7.8
Trichloroethene mg/L 1/Quarter Grab n/a 0.76 0.7 0.39
Chromium mg/L 1/Quarter 24-hr Composite 10 0.035 0.071 0.059

pH SU 1/Quarter Grab 6.0 - 9.0 ns 7.5 7.2
Trichloroethene mg/L 1/Quarter Grab n/a ns 6.6 5.5
Chromium mg/L 1/Quarter 24-hr Composite 10 ns 0.068 0.052

Startup frequency: bi-weekly for 1st month
monthly for 2nd and 3rd month
quarterly thereafter

[1] - Flow limit is the average daily flow in gpd
[2] - system run June 1-30, 2009
** System installed in June 2009, ran for less than one month, restarted on August 11, 2009

Limits
Effluent

Influent



Table 5 - Well Construction Details
Former Ward Products Site

Amsterdam, NY

Well
Elevation of 
Casing (ft)

Date of 
Installation

Well Diameter 
(inch)

Diameter of 
Borehole (inch)

Bottom of 
Well (ft bgs)

Well Casing 
(ft bgs)

Top of Rock 
(ft bgs)

Screen Interval 
(ft bgs)

Steel Casing 
Interval (ft bgs)

Cement Bentonite 
Grount (ft bgs)

Riser Pipe 
(ft bgs)

RW-01 472.08* 6/1/2009 6 8.25 80 2 14 20-80 0-20 5-15.5 0-20
IW-01 465.69 6/4/2009 2 4 45.3 0.5 30 30.5-45.5 0-28  1-29 0-30.5
IW-02 468.29 6/4/2009 2 4 80 0.5 13.5 20-80 0-15.5 1-15.5 0-20
IW-03 472.01 6/4/2009 2 4 80 0.5 11 20-80 0-13  1-13 0-20
IW-04 470.74 6/4/2009 2 4 80 0.5 13 20-80 0-15  1-15 0-20

* Elevation at the rim of the well cover
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  CALCULATION SHEET  PAGE 1 OF  3 
PROJECT NO. 113042  

 
CLIENT:  New Water Realty Corp             SUBJECT: Air Emission Calculation   Prepared By    RD  Date 9/15/09___ 
PROJECT: Former Ward Products Site, Amsterdam, NY                                                      Reviewed By   SU     Date            __     

                                        _______ ____________________________________     Approved By  SU  Date                  
 
TASK 
 

Estimate the quantity of TCE emitted in the air by the air stripper vent. 
 
 
SITE BACKGROUND AND TREATMENT SYSTEM LAYOUT 
 

The groundwater in the southeastern portion of the Ward Products Site is contaminated with TCE due to former 
manufacturing operations at the site. A groundwater recovery and treatment system is installed at the site in 
conjunction with the four in-situ chemical oxidation (ISCO) injection wells. The central well pumps the groundwater 
to a treatment system using a submersible pump. The treatment system consists of an air stripper and a flow totalizer. 
The air is passed through the contaminated water to strip the VOCs (TCE) from the water. This air with TCE is being 
discharged into the atmosphere using a vent. Following calculations estimate the volume and the rate at which the 
TCE is being discharged into the air. The NYSDEC guidance value for emission discharge for TCE is 0.5 pounds per 
hour. 

 
 
DATA 

 
      System restarted on 8/11/09 
             

Parameter Units Frequency Type Limits 
06/15/2009 

** 8/12/2009 8/24/2009 

Totalizer reading gal Continuous Meter n/a   
1700 

(approx)   23760 
Days run days Continuous Meter n/a   30 [2]     

Flow gpd Continuous Meter 20000 [1]
57 

(approx.)   3024 

pH SU 1/Quarter Grab 
6.0 - 

9.0   8.5 8.1 7.8 
Trichloroethene mg/L 1/Quarter Grab n/a   0.76 0.7 0.39 

Chromium mg/L 1/Quarter 
24-hr 

Composite 10   0.035 0.071 0.059 
             

pH SU 1/Quarter Grab 
6.0 - 

9.0   ns 7.5 7.2 
Trichloroethene mg/L 1/Quarter Grab n/a   ns 6.6 5.5 

Chromium mg/L 1/Quarter 
24-hr 

Composite 10   ns 0.068 0.052 
        
Startup frequency: bi-weekly for 1st month      
 monthly for 2nd and 3rd month      
 quarterly thereafter       
         
[1] - Flow limit is the average daily flow in gpd      
[2] - system run June 1-30, 2009       
** System installed in June 2009, ran for less than one month, restarted in August 2009  
         

 
 
 
 



  CALCULATION SHEET  PAGE 2 OF  3 
PROJECT NO. 113042  

 
CLIENT:  New Water Realty Corp             SUBJECT: Air Emission Calculation   Prepared By    RD  Date 9/15/09___ 
PROJECT: Former Ward Products Site, Amsterdam, NY                                                      Reviewed By   SU     Date            __     

                                        _______ ____________________________________     Approved By  SU  Date                  
 
 
CALCULATIONS 
 
Assumptions: 
  
The flowrate observed in August is assumed to be the average flowrate at which the pump is extracting the 
groundwater from the recovery well. As recorded on August 24, 2009, the frowrate is approximately 3,000 gallons per 
day. 
 
  
Calculations:  
  
 
 Influent TCE Concentration on August 12, 2009, I1: 6,600 ug/L 
 Effluent TCE Concentration on August 12, 2009, E1:    700 ug/L 
  
 Influent TCE Concentration on August 24, 2009, I2: 5,500 ug/L 
 Effluent TCE Concentration on August 24, 2009, E2:    390 ug/L 
 
 
Flowrate, F: 

 

hr
L

day
hr

gallon
Lday

gallon

F

day
gallonsF

475
24

785.3
000,3

000,3

≅
×

=

≅

 

 
TCE Removal Rate, TCER :  
  

 

hr
lbTCE

g
lb

hr
ghourTCEremoval

hr
g

g
g

hr
L

L
ghourTCEremoval

L
geremovalRatAverageTCE

L
gAugTCEremoval

L
gAugTCEremoval

0057.0002204.061.2/

61.210475500,5/

500,5100,5900,5

100,5400500,52009,24

900,5700600,62009,12

6

=×=

=××=

=−=

=−=

=−=

−

μ
μ

μ

μ

μ

 

 
SUMMARY 

 
From the above calculations, it is clear that the TCE being removed by the air stripper per hour is less than 0.5 lbs. 
Hence, the emission discharge from the treatment vent will contain TCE at lower concentrations than the guidance 
value for the discharge.  
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Well No.  RW-01

 Project: FORMER WARD PRODUCTS  Location: Amsterdam, New York    Page  1  of  1

 AECOM Project No.: 113042.100  Subcontractor: Nothnagle Drilling Water Levels

 Surface Elevation:              Ft Driller:  Kevin Date Time Depth
 Top of PVC  Well Permit No.: 6/2/09 8:15 11.10'
 Casing Elevation:             Ft  AECOM Rep.:  Mark Howard 6/4/09 12:07 11.01'

 Datum:  NGVD 1988  Date of Completion: 6/1/2009

Locking protective flushmount with concrete pad

Ground Surface 472.08* ft

Well casing 2.0 ft bgs

Borehole diameter 8.25 inches

xxxxxx xxxxxxx Top of Rock -14 ft bgs

8-inch ID steel casing 0.0 ft  to -16.0 ft
(TEMPORARY)

Cement-bentonite 
grout from -5.0 ft  to -15.5 ft

Riser Pipe from 0 0 ft to -20 0 ft

RECOVERY WELL DIAGRAM
SINGLE-CASED

FLUSH-MOUNT COMPLETION

Riser Pipe from 0.0 ft  to -20.0 ft

Bentonite seal from N/A ft  to N/A ft

Filter pack from -17.5 ft  to -80.0 ft

Water Sand  Size #0
Level
             ft bgs Well screen from -20.0 ft  to -80.0 ft

Diameter 6 inches
Slot size 0.010 inches (10 Slot)

Type PVC

Borehole diameter 8.25 inches

Bottom Cap at -80.0 ft

Bottom of Borehole at -80.8 ft

Note: All measurements based on ground surface at 0.0 feet. (+) above grade. (-) below grade.
     * Elevation of the rim of the cover

(NOT TO SCALE)

Well Construction Logs.xls  RW-01



Well No.  IW-01

 Project: FORMER WARD PRODUCTS  Location: Amsterdam, New York    Page  1  of  1

 AECOM Project No.: 113042.100  Subcontractor: Nothnagle Drilling Water Levels

 Surface Elevation:              Ft Driller:  Kevin Date Time Depth
 Top of PVC  Well Permit No.: 6/4/09 11:59 12.28'
 Casing Elevation:             Ft  AECOM Rep.:  Mark Howard

 Datum:  NGVD 1988  Date of Completion: 6/4/2009

Locking protective flushmount with concrete pad

Ground Surface 466.19 ft

Well casing 0.5 ft bgs

Borehole diameter 8.00 inches

xxxxxx xxxxxxx Top of Rock ~-30 ft bgs

6-inch ID steel casing 0.0 ft  to -28.0 ft

Cement-bentonite 
grout from -1.0 ft  to -29.0 ft

Riser Pipe from 0 0 ft to -30 5 ft

INJECTION WELL DIAGRAM
SINGLE-CASED

FLUSH-MOUNT COMPLETION

Riser Pipe from 0.0 ft  to -30.5 ft

Bentonite seal from N/A ft  to N/A ft

Filter pack from N/A ft  to N/A ft

Water Sand  Size N/A
Level
             ft bgs Well screen from -30.5 ft  to -45.5 ft

Diameter 2 inches
Slot size 0.010 inches (10 Slot)

Type PVC

Borehole diameter 4.00 inches

Bottom Cap at -45.3 ft

Bottom of Borehole at -45.5 ft

Note: All measurements based on ground surface at 0.0 feet. (+) above grade. (-) below grade.
     

(NOT TO SCALE)

Well Construction Logs.xls  IW-01



Well No.  IW-02

 Project: FORMER WARD PRODUCTS  Location: Amsterdam, New York    Page  1  of  1

 AECOM Project No.: 113042.100  Subcontractor: Nothnagle Drilling Water Levels

 Surface Elevation:              Ft Driller:  Kevin Date Time Depth
 Top of PVC  Well Permit No.: 6/4/09 12:01 9.56'
 Casing Elevation:             Ft  AECOM Rep.:  Mark Howard

 Datum:  NGVD 1988  Date of Completion: 6/4/2009

Locking protective flushmount with concrete pad

Ground Surface 468.79 ft

Well casing 0.5 ft bgs

Borehole diameter 8.00 inches

xxxxxx xxxxxxx Top of Rock -13.5 ft bgs

6-inch ID steel casing 0.0 ft  to -15.5 ft

Cement-bentonite 
grout from -1.0 ft  to -15.5 ft

Riser Pipe from 0 0 ft to -20 0 ft

INJECTION WELL DIAGRAM
SINGLE-CASED

FLUSH-MOUNT COMPLETION

Riser Pipe from 0.0 ft  to -20.0 ft

Bentonite seal from N/A ft  to N/A ft

Filter pack from N/A ft  to N/A ft

Water Sand  Size N/A
Level
             ft bgs Well screen from -20.0 ft  to -80.0 ft

Diameter 2 inches
Slot size 0.010 inches (10 Slot)

Type PVC

Borehole diameter 4.00 inches

Bottom Cap at -80.0 ft

Bottom of Borehole at -80.8 ft

Note: All measurements based on ground surface at 0.0 feet. (+) above grade. (-) below grade.
     

(NOT TO SCALE)

Well Construction Logs.xls  IW-02



Well No.  IW-03

 Project: FORMER WARD PRODUCTS  Location: Amsterdam, New York    Page  1  of  1

 AECOM Project No.: 113042.100  Subcontractor: Nothnagle Drilling Water Levels

 Surface Elevation:              Ft Driller:  Kevin Date Time Depth
 Top of PVC  Well Permit No.: 6/4/09 12:03 13.78'
 Casing Elevation:             Ft  AECOM Rep.:  Mark Howard

 Datum:  NGVD 1988  Date of Completion: 6/4/2009

Locking protective flushmount with concrete pad

Ground Surface 472.51 ft

Well casing 0.5 ft bgs

Borehole diameter 8.00 inches

xxxxxx xxxxxxx Top of Rock -11 ft bgs

6-inch ID steel casing 0.0 ft  to -13.0 ft

Cement-bentonite 
grout from -1.0 ft  to -13.0 ft

Riser Pipe from 0 0 ft to -20 0 ft

INJECTION WELL DIAGRAM
SINGLE-CASED

FLUSH-MOUNT COMPLETION

Riser Pipe from 0.0 ft  to -20.0 ft

Bentonite seal from N/A ft  to N/A ft

Filter pack from N/A ft  to N/A ft

Water Sand  Size N/A
Level
             ft bgs Well screen from -20.0 ft  to -80.0 ft

Diameter 2 inches
Slot size 0.010 inches (10 Slot)

Type PVC

Borehole diameter 4.00 inches

Bottom Cap at -80.0 ft

Bottom of Borehole at -80.8 ft

Note: All measurements based on ground surface at 0.0 feet. (+) above grade. (-) below grade.
     

(NOT TO SCALE)

Well Construction Logs.xls  IW-03



Well No.  IW-04

 Project: FORMER WARD PRODUCTS  Location: Amsterdam, New York    Page  1  of  1

 AECOM Project No.: 113042.100  Subcontractor: Nothnagle Drilling Water Levels

 Surface Elevation:              Ft Driller:  Kevin Date Time Depth
 Top of PVC  Well Permit No.: 6/4/09 12:05 12.66
 Casing Elevation:             Ft  AECOM Rep.:  Mark Howard

 Datum:  NGVD 1988  Date of Completion: 6/4/2009

Locking protective flushmount with concrete pad

Ground Surface 471.24 ft

Well casing 0.5 ft bgs

Borehole diameter 8.00 inches

xxxxxx xxxxxxx Top of Rock -13 ft bgs

6-inch ID steel casing 0.0 ft  to -15.0 ft

Cement-bentonite 
grout from -1.0 ft  to -15.0 ft

Riser Pipe from 0 0 ft to -20 0 ft

INJECTION WELL DIAGRAM
SINGLE-CASED

FLUSH-MOUNT COMPLETION

Riser Pipe from 0.0 ft  to -20.0 ft

Bentonite seal from N/A ft  to N/A ft

Filter pack from N/A ft  to N/A ft

Water Sand  Size N/A
Level
             ft bgs Well screen from -20.0 ft  to -80.0 ft

Diameter 2 inches
Slot size 0.010 inches (10 Slot)

Type PVC

Borehole diameter 4.00 inches

Bottom Cap at -80.0 ft

Bottom of Borehole at -80.8 ft

Note: All measurements based on ground surface at 0.0 feet. (+) above grade. (-) below grade.
     

(NOT TO SCALE)

Well Construction Logs.xls  IW-04
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GRUNDFOS INSTRUCTIONS

US Installation and operating instructions

SP4”
4-Inch Stainless Steel 
Submersible Pumps

Please leave these instructions with the pump for future reference.

DRINKING WATER
SYSTEM COMPONENTS

ANSI/NSF 61
65 GM

LSPTL048 SP 4 I&O Rev. 2-04.qxd  6/23/2004  11:01 AM  Page 1



SAFETY WARNING

WARNING: Reduced risk of electric shock during operation of this pump requires the
provision of acceptable grounding. If the means of connection to the supply connected
box is other than grounded metal conduit, ground the pump back to the service by
connecting a copper conductor (at least the size of the circuit supplying the pump) to the
grounding screw provided within the wiring compartment.

NOTICE: This product is designes for pumping water only. Third party agency
evalustions are based on pumping water only.

Pre-Installation Checklist

1. Well Preparation
If the pump is to be installed in a new well then the well should be fully developed and bailed
or blown free of cuttings and sand. The stainless steel construction of the GRUNDFOS
submersibles make it resistant to abrasion; however, no pump made of any material can
forever withstand the destructive wear that occurs when constantly pumping sandy water.

If this pump is used to replace an oil-filled submersible or oil-lubricated line-shaft turbine in
an existing well, the well must be blown or bailed clear of oil.

2. Make Sure You Have The Right Pump
Determine the maximum depth of the well, and the draw-down
level at the pump’s maximum capacity. Pump selection and
setting depth should be based on this data.

3. Pumped Fluid Requirements
CAUTION: Submersible well pumps are designed for pumping
clear, cold water; free of air or gases. Decreased pump
performance and life expectancy can occur if the water is not
cold, clear or contains air or gasses. Water temperature should
not exceed 102°F.

A check should be made to ensure that the installation depth of
the pump will always be at least three feet below the maximum
drawdown level of the well. The bottom of the motor should
never be installed lower than the top of the screen or within five
feet of the well bottom.

Ensure that the requirement for minimum flow past the motor is
met, as shown in the table below:

NOTES: For proper motor cooling, a flow inducer
or sleeve must be used if the water enters the
well above the motor or if there is insufficient
water flow past the motor. The minimum water
velocity past 4” motors is 0.25 feet per second.

Minimum Water Flow Requirements for
Submersible Pump Motors

MINIMUM CASING OR SLEEVE MIN. GPM FLOW
DIAMETER I.D. IN INCHES PASSING THE MOTOR

4-Inch 4 1.2
5 7
6 13
7 21
8 30

1
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4. Splicing the Motor Cable
If the splice is carefully made, it will be as efficient as any other portion of the cable, and
will be completely watertight. There are a number of cable splicing kits available today –
epoxy filled, rubber-sealed and so on. Many perform well if the manufacturer’s directions
are followed carefully. If one of these kits is not used, we recommend the following
method for splicing the motor cable.

Examine the motor cable and drop cable carefully for damage. Cut the motor
leads off in a staggered manner. Cut the ends of the drop cable so that the ends
match up with the motor leads. Be sure to match the colors. Strip back and trim
off one-half inch of insulation from each lead, making sure to scrape the wire bare
to obtain a good connection. Be careful not to damage the copper conductor
when stripping off the insulation. Insert a properly sized Sta-kon-type connector
on each pair of leads, again making sure that colors are matched. Using Sta-kon
crimping pliers, indent the lugs. Be sure to squeeze down hard on the pliers,
particularly when using large cable. Form a piece of electrical insulation putty
tightly around each Sta-Kon. The putty should overlap on the insulation of the
wire. Use a good quality tape such as #33 Scotch Waterproof or Plymouth
Rubber Company Slipknot Grey. Wrap each wire and joint tightly for a distance
of about 2-1/2 inches on each side of the joint. Make a minimum of four passes
over each joint and overlap each pass approximately one inch to assure a
completely watertight seal.

INSTALLATION PROCEDURES

1. Attach the Pump to the Motor
When attaching the pump to the motor we recommend the pump be bolted down in a
cross pattern around the four bolts. Starting from the back (opposite the cable opening)
and using a cross pattern, tighten the motor bolts to 13.5 ft-lbs, using progressive
tightening until torque is met. (See figure 1 for example).

PRE-INSTALLATION CHECKLIST

2

1
3

2
4cable opening

Figure 1
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INSTALLATION PROCEDURES

2. Attach the Pump to the Pipe
A back-up wrench should be used when riser pipe is attached to the pump. The pump
should only be gripped by the flats on the top of the discharge chamber. Under no
circumstances grip the body of the pump, cable guard or motor. When tightened down,
the threaded end of the first section of the riser pipe or the nipple must not come in
contact with the check valve retainer in the discharge chamber of the pump. After the
first section of the riser pipe has been attached to the pump, the lifting cable or elevator
should be clamped to the pipe. Do not clamp the pump. When raising the pump and riser
section, be careful not to place bending stress on the pump by picking it up by the
pump-end only. It is recommended that plastic-type riser pipe be used only with the
smaller domestic submersibles. The manufacturer or representative should be contacted
to ensure the pipe type and physical characteristics are suitable for this use. Use the
correct joint compound recommended by the specific pipe manufacturer. Besides making
sure that points are fastened, we recommend the use of a torque arrestor when using
plastic pipe.

3. Lower the Pump Into the Well
Make sure the electrical cables are not cut or damaged in any way when the pump is
being lowered in the well. Do not use the power cables to support the weight of the pump.

To protect against surface water entering the well and contaminating the water source,
the well should be finished off above grade utilizing a locally approved well seal or pitless
adaptor unit. We recommend that steel riser pipes always be used with the larger
submersibles. A pipe thread compound should be used on all joints. Make sure that the
joints are adequately tightened in order to resist the tendency of the motor to loosen the
joints when stopping and starting.

The drop cable should be secured to the riser pipe at approximately every 10 ft/3 m to
prevent sagging, looping and possible cable damage. Nylon cable clips or waterproof tape
may be used. The cable splice should be protected by securing it with clips or tape just
above each joint.

Figure 2 Figure 3

Check Valves: A check valve should always be installed at the surface of the well and one
at a maximum of 25 feet above static water level. In addition, for installations deeper than
200 feet, check valves should be installed at no more than 200 foot intervals.

IMPORTANT: Plastic pipe tends to stretch
under load. This stretching must be taken into
account when securing the cable to the riser
pipe. Leave three to four inches of slack
between clips or taped points. This tendency
for plastic pipe to stretch will also affect the
calculation of the pump setting depth. As a
general rule, you can estimate that plastic
pipe will stretch to approximately 2% of its
length. When plastic riser pipe is used, it is
recommended that a safety cable be attached
to the pump to lower and raise it. The
discharge chamber of GRUNDFOS 4-inch
submersibles is designed to accommodate
this cable. (See Figures 2 & 3.)

3
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4. Electrical Connections

WARNING: Reduced risk of electric shock during operation of this pump requires
the provision of acceptable grounding. If the means of connection to the supply
connected box is other than grounded metal conduit, ground the pump back to the
service by connecting a copper conductor (at least the size of the circuit supplying
the pump) to the grounding screw provided within the wiring compartment.

Verification of the electrical supply should be made to ensure the voltage, phase and
frequency match that of the motor. Motor electrical data can be found on page 6. If
voltage variations are larger than ± 10%, do not operate the pump. Single-phase motor
control boxes should be connected as shown on the wiring diagram mounted on the
inside cover of the control box supplied with the motor. The type of wire used between
the pump control boxes should be approved for submersible pump application. The
conductor insulation should be type RW, RUW, TW or equivalent.

A high-voltage surge arrestor should be used to protect the motor against lightning and
switching surges. Lightning voltage surges in power lines are caused when lightning
strikes somewhere in the area. Switching surges are caused by the opening and closing
of switches on the main high-voltage distribution power lines.

The correct voltage-rated surge arrestor should be installed on the supply (line) side of
the control box or starter (See Figure 4a & 4b). The arrestor must be grounded in
accordance with the National Electric Code and local governing regulations.

PUMPS SHOULD NEVER BE STARTED UNLESS THE PUMP IS TOTALLY
SUBMERGED. SEVERE DAMAGE MAY BE CAUSED TO THE PUMP AND MOTOR IF
THEY ARE RUN DRY.
The control box shall be permanently grounded in accordance with the National Electric
Code and local governing codes or regulations. The ground wire should be a bare
stranded copper conductor at least the same size as the drop cable wire size. Ground
wire should be as short a distance as possible and securely fastened to a true
grounding point. True grounding points are considered to be: a grounding rod driven into
the water strata; steel well casing submerged into the water lower than the pump setting
level; and steel discharge pipes without insulating couplings. If plastic discharge pipe
and well casing are used, a properly sized bare copper wire should be connected to a
stud on the motor and run to the control panel. Do not ground to a gas supply line.
Connect the grounding wire to the ground point first, then to the terminal in the control
box.

Figure 4a Figure 4b

Single Phase Hookup Three Phase Hookup

INSTALLATION PROCEDURES
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Single-Phase 2-Wire Wiring Diagram
for Submersible Motors

Three-Phase Wiring Diagram
for Submersible Motors

4. Starting the Pump for the First Time
A. Attach a temporary horizontal length of pipe to the riser pipe.
B. Install a gate valve and another short length of pipe to the temporary pipe.
C. Adjust the gate valve one-third of the way open.
D. Verify that the electrical connections are in accordance with the wiring diagram.
E. After proper rotation has been checked, start the pump and let it operate until the

water runs clear of sand, silt and other impurities.
F. Slowly open the valve in small increments as the water clears until the valve is all

the way open. The pump should not be stopped until the water runs clear.
G. If the water is clean and clear when the pump is first started, the valve should still

be opened until it is all the way open.

Single-Phase 3-Wire Control Box
for Submersible Motors

INSTALLATION PROCEDURES

5
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4-Inch, Single Phase, 2-Wire Motors (control box not required)

4-Inch, Single Phase, 3-Wire Motors

4-Inch, Three Phase, 3-Wire Motors

*All Grundfos 4” motors have a ground (green wire)

*For questions regarding Franklin control boxes - refer to the Franklin Submersible Motors Application Maintenance Manual

1-1/2 3 230 1.30 15 8 40.3 7.3 75 72 750 3.9 K 0 K41
460 1.30 10 4 20.1 3.7 75 72 750 15.9 K 0 K32
575 1.30 10 4 16.1 2.9 75 72 750 25.2 K 0 K28

1/3 1 230 1.75 15 5 25.7 4.6 59 77 900 6.8-8.2 S - -
1/2 1 115 1.60 30 15 55.0 12.0 62 76 900 1.1-1.3 R - -
1/2 1 230 1.60 15 7 34.5 6.0 62 76 900 5.2-6.3 R - -
3/4 1 230 1.50 20 9 40.5 8.4 62 75 900 3.2-3.8 N - -
1 1 230 1.40 25 12 48.4 9.8 63 82 900 2.5-3.1 M - -

1-1/2 1 230 1.30 35 15 62.0 13.1 64 85 900 1.9-2.3 L - -

1/3 1 115 1.75 25 10 29.0 9.0 59 77 900 1.55-1.9 2.4-3 M - -
1/3 1 230 1.75 15 5 14.0 4.6 59 77 900 6.8-8.3 17.3-21.1 L - -
1/2 1 115 1.60 30 15 42.5 12.0 61 76 900 0.9-1.1 1.9-2.35 L - -
1/2 1 230 1.60 15 7 21.5 6.0 62 76 900 4.7-5.7 15.8-19.6 L - -
3/4 1 230 1.50 20 9 31.4 8.4 62 75 900 3.2-3.9 14-17.2 L - -
1 1 230 1.40 25 12 37.0 9.8 63 82 900 2.6-3.1 10.3-12.5 K - -

1-1/2 1 230 1.30 35 15 45.9 11.6 69 89 900 1.9-2.3 7.8-9.6 H - -

2 1 230 1.25 30 15 57.0 13.2 72 86 1500 1.5-1.8 3.4-4.1 G - -
3 1 230 1.15 45 20 77.0 17.0 74 93 1500 1.2-1.4 2.45-3 F - -
5 1 230 1.15 70 30 110 27.5 77 92 1500 0.65-0.852.1-2.6 F - -

2 3 230 1.25 20 10 48 8.7 76 75 750 3.0 J 0 K50
460 1.25 10 5 24 4.4 76 75 750 12.1 J 0 K34
575 1.25 10 4 19.2 3.5 76 75 750 18.8 J 0 K31

3 3 230 1.15 30 15 56 12.2 77 75 1000 2.2 H 0 K54
460 1.15 15 7 28 6.1 77 75 1000 9.0 H 0 K37
575 1.15 15 6 22 4.8 77 75 1000 13.0 H 0 K36

5 3 230 1.15 40 25 108 19.8 80 82 1000 1.2 H 1 K61
460 1.15 20 12 54 9.9 80 82 1000 5.0 H 0 K50
575 1.15 15 9 54 7.9 80 82 1000 7.3 H 0 K43

7-1/2 3 230 1.15 60 30 130 25.0 81 82 1000 0.84 H 1 K67
460 1.15 35 15 67 13.2 81 82 1000 3.24 J 1 K56
575 1.15 30 15 67 10.6 81 82 1000 5.2 J 1 K53

10 3 460 1.15 50 25 90 18.0 81 80 1500 1.16 H 1 K61
575 1.15 40 20 72 14.4 81 80 1500 1.84 H 1 K58

HP

1/3
1/3
1/2
1/2
3/4
1

1.5
2
3
5

MS402B
MS402B
MS402B
MS402B
MS402B
MS402B
MS402B
MS4000
MS4000
MS4000

SA-SPM5
SA-SPM5
SA-SPM5
SA-SPM5
SA-SPM5
SA-SPM5

214502
214503
214504
214505
214507
214508
224300
224301
224302
224303

GRUNDFOS 
MOTOR MODEL

GRUNDFOS
CONTROL BOX

FRANKLIN
MOTOR MODEL

FRANKLIN
CONTROL BOX

RATING

28010249
28010349
28010449
28010549
28010749
28010849
2823008
2823018
2823028
2821138
2821139

GRUNDFOS MOTORS Submersible Pump Motors -Electrical Data  60Hz

GRUNDFOS & Franklin Control Box

MOTOR INFORMATION

MS4000

MS402B

MS402B

MS4000

Circ. Brkr Full Load Max. Line-to-Line KVA 3-Ph. Overload
or Fuses Amperage Eff. Pwr Thrust Resistance (Ohms) Code Protection

HP Ph Volt S.F. Std. Delay Start Max. (%) Fact. (lbs) Blk-Yel Red-Yel ** Starter Furnas
Size Amb.

Comp

VOLT

115
230
115
230
230
230
230
230
230
230

These models may have additional digits

6
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The key to long submersible motor life is good cooling. Most submersible pumps rely on
moving heat away from the motor by forced convection. The ambient/produced fluid is
typically drawn by the motor in the course of pumping to accomplish this task.
Submersible motors used in the water supply industry are typically designed to operate at
full load in water up to 30°C (86°F), provided the flow velocity can be maintained at a
minimum of 0.5 feet per second (fps).

Required Cooling Flow and Velocity

AWWA specifications state the maximum motor diameter and the minimum inside
diameter of the well shall be in such relationship that under any operating condition the
water velocity past the motor shall not exceed 12 fps (3.7 m/s) nor be less than 0.5 fps
(0.15 m/s). The AWWA specification are principally applicable to motors 6-inch and larger,
as most 4-inch motor designs are based on a minimum cooling flow velocity of 0.25 fps
(0.08 m/s) at rated ambient temperature. Table 8 relates flow, casing and motor size
requirements to accomplish minimum cooling velocity.

Table 8: Minimum Submersible Cooling Flow Requirements

Casing/Sleeve 4” Motor 6” Motor
I.D. (inches) (0.25 fps) (0.5 fps)

4 1.2 –
5 7.0 –
6 13 9
7 20 25
8 30 45
10 50 90
12 80 140
14 110 200
16 150 280
18 – 380

Notes: 1. Minor irregularities associated with motor shape and diameter variations
between manufactures are not accounted for in the table.

2. At the velocity specified in the table the temperature differential between
the motor surface and ambient water will range from 5° - 15°C (10-30°F).

MOTOR INFORMATION

(gpm)

Some submersible motor manufactures require no cooling fluid flow past the motor, when
the produced fluid temperature is 20°C (68°F) or less. Cooling by free convection in such
cases, is only permitted in the vertical position and is contingent on no adverse operating
conditions present such as; poor power, high stop/start frequency, presence of
incrustating deposits on the motor surface, etc. Detramental operating conditions are
difficult to identify or predict, and for this reason, the minimum cooling flow should be
provided whenever possible - regardless of the ambient fluid temperature.

7
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MOTOR INFORMATION

Typical Motor Jacket/Shroud Configurations.

The motor shroud is generally of the next nominal diameter of standard pipe larger than
the motor or the pump, depending on the shroud configuration used. The tubular/pipe
material can be plastic or thin walled steel (corrosion resistant materials preferred). The
cap/top must accommodate power cable without damage and provide a snug fit, so that
only a very small amount of fluid can be pulled through the top of the shroud. The fit
should not be completely water tight as ventilation is often required to allow escape of the
air or gas that might accumulate. The shroud body should be stabilized to prevent rotation
and maintain the motor centered within the shroud. The shroud length should extend to a
length of 1-2 times the shroud diameter beyond the bottom of the motor when possible.
Shrouds are typically attached immediately above the pump intake or at the pump/column
correction.

A typical motor sleeve/shroud selection example is sited below and illustrated in Figure 8:

If a well feeds water from above the pump, has a casing/chamber too small to allow
a motor jacket/sleeve on the pump, and does not have adequate level and flow to
allow raising the pump above the inflow, it is difficult to properly cool the motor.
When possible, the casing depth should be increased to allow flow to come from
below the motor. If this is not practical, adequate flow past the motor can usually be
attained by employing a motor jacket with a stringer pipe or by using a jet tube.

Figure 8: Typical Motor Jacket Installation Scenarios

Pump

Top of Sleeve
Closed and
Clamped or
Bolted to Pump
Above Intake

Flow Inducer
Sleeve

Spacers at 3 or
4 Points Around
the Inside of
the Sleeve are
Recommended to Hold
Motor Centered and Avoid
Loosening Top During Installation

Pump Intake

Motor

All Water Flows
Past Motor

Casing

Fluid Entry

Pump

Jacket

Motor

Typical Flow Inducer Sleeve Cutaway View

8
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Single-Phase     60 Hz
MOTOR  RATING COPPER WIRE SIZE (AWG)

VOLTS HP 14 12 10 8 6 4 2 0 00

115 1/3 130 210 340 540 840 1300 1960 2910

1/2 100 160 250 390 620 960 1460 2160

230 1/3 550 880 1390 2190 3400 5250 7960

1/2 400 650 1020 1610 2510 3880 5880

3/4 300 480 760 1200 1870 2890 4370 6470

1 250 400 630 990 1540 2380 3610 5360 6520

1-1/2 190 310 480 770 1200 1870 2850 4280 5240

2 150 250 390 620 970 1530 2360 3620 4480

3 120 190 300 470 750 1190 1850 2890 3610

5 180 280 450 710 1110 1740 2170

Three-Phase     60 Hz
MOTOR  RATIN COPPER WIRE SIZE (AWG)

VOLTS HP 14 12 10 8 6 4 2

208 1-1/2 310 500 790 1260

2 240 390 610 970 1520

3 180 290 470 740 1160 1810

5170 280 4690 1080 1660

230 1-1/2 360 580 920 1450

2 280 450 700 1110 1740

3 210 340 540 860 1340 2080

5 200 320 510 800 1240 1900

460 1-1/2 1700

2 1300 2070

3 1000 1600 2520

5 590 950 1500 2360

575 1-1/2 2620

2 2030

3 1580 2530

5 920 1480 2330

FOOTNOTES:
1. If aluminum conductor is used, multiply lengths by 0.5. Maximum allowable length of aluminum is considerably

shorter than copper wire of same size.
2. The portion of the total cable which is between the service entrance and a 3Ø motor starter should not exceed

25% of the total maximum length to ensure reliable starter operation. Single-phase control boxes may be
connected at any point of the total cable length.

3. Cables #14 to #0000 are AWG sizes, and 250 to 300 are MCM sizes.

MOTOR INFORMATION

9
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U.S.A.
Grundfos Pumps Corporation
17100 W. 118th Terrace
Olathe, KS  66061
Telephone (913) 227-3400
Fax: (913) 227-3500

Canada
Grundfos Canada, Inc.
2941 Brighton Road
Oakville, Ontario L6H 6C9, Canada
Telephone: (905) 829-9533
Fax: (905) 829-9512

Mexico
Bombas Grundfos de Mexico, S.A. de C.V.
Boulevard TLC No. 15
Parque Industrial Stiva Aeropuerto
Apodaca, N.L.  Mexico  
C.P. 66600 Apodaca, N.L.  Mexico
Telephone: 011-52-81-8144-4000
Fax: 011-52-81-8144-4010

Being responsible is our foundation
Thinking ahead makes it possible

Innovation is the essence

www.grundfos.com
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• FIo.""eters/Totalizers" Cold-Water Totalizers
F.,.iIJforIMricNI abGur ~ •••• ~, see fill. S•• Fora_lie •••••••••••• size. _pgs.. 2-3.

Extended-Lite Water Flo.meters and Flawmetersnofalizers
NDmOIlingparts means there's less wear and maintenance so theSe lIowmetl>rSltotail:er.;llIst longer. Thl!)/work

by creating vortices (whirls of water) that are propoltiOllill to Ihe velocity of your HOII.ing mecfl8. MOunl horizontally
Of vertlCllily.Body is made of R:iton and i:; lCIledNEMA 4X [roruse OU:OOOISand in wiIshdown and corrosiVe en-
viroomentsj. MaxImum pressure IS150psiat70" F. Temperann rangeis-4· to +176" F.Connectionsare NPTmaie.

F1OwmeC..-stnmsmit a pulse Dtltput signal to a dab recorder, logger, or display (not included). They operate
on 12-2-4 Vex: and include J reet of cable with wire leads. O·ring IS Vlton.

F1awmefers/&JrMi7:lers have an eight-digit LCD that indicates IIcw rate tin gallons per minute) as well as tof.al
flaw vafume (up 10 99.999.999 galons). Display is nonresettable. Digit height is 'lie". Banery included.

~
Tor.1izIus

EachFlown1e'er

Flow Rang... Pipe o'aU FIfI.",.,...gpm Acc~ S"~e 19. Each
0.105·1.1 _..••• "....•... :1:3%•....•.......•.......... 3(.· .•...,••.••.•.5'1.· _ 3437K61.,S5 32.14
0.75-11.4 •." _ <1:1%•... ,•.......•.."" .•.. "'.· 5·/o" .•..........•..... 3437K63 .. 515.00
2.2-35.1 .......•...........•... <1:1%._ 1"•• 7·/z· _ _ ..3437K64 .. 594.64

3437K51 ..$869.l7
3437K53 .. 899.23
3431K54 ..1043.25

NSF-certitied CoId-Wsrer Toralizers
Perfect (or cold-water service. !hese totafizers have a brass body that meets NSF 61 for drinking water and

a low-now indicator that detects leaks in the system. AI have a nonresettable dial Ihat indicates the total flow
volume. Mount horizontally. Fittings are bronze and eking is neoprene. Accuracy is <1:1.5%.Maximum pres ..
sure is 150 psi at 10' F. Temperature range is 33' to 80" F. Meet AWWA (American Water Works Associalion)
C700 standards. All include cOUplings.

SlJfe A-CtJupling connections are NPT male. ToraflZers register up to 10.000,000 gallons. Totalizers with
remote LCD reglsler up to 9.999.990 galons: they generate a pulse to the remote display f!Nerygallon.

Style B-Coupling ocnnectiOns are NPT female. TOIaIl2erSregister up to 100,000,000 galons. Totalizers with
remale LCD regISter lip 10 99.999.000 gallens; they generate a pulse to the remote display every 10 gallons.

Style C-Coupling connections are NPT male. TOUfizers register up to 1.000.000 cubic feeL TOfaliztlf'S with
remote LCD regIster up to 999.990 cubic feet; they generate a pulse 10 the remote display ellery cubic foot.

TotaIiztYs IIIIith IemGCe lCD allow you to place the display up to SODfeet away rrom the totaUzer-ideal when
the totaliler is located in an inaccessible or inconvenient area. Display is nonreseuable. Digitheight is 'I.".Baltery
included. Cable Ibr romote LCD (sold separately below) is required for connecting the display to the totalizer.

TOfBIiz-.s
Mth Itemottt lCD

Each
FlINI' Inlet Coupling O'aI JilUUzers
Range ID Pipe Size 41. Each

A.• 0.5-20 gallons per minute _" .. ¥a' ••.. ". •.......... _"..12".' 4041K21.._ S91l.21
A O.5-20 gallons per minute _ 'it{' •...•• "'.· •.•.._ •......•. '2~.· , 4041Kn._ 89.23
A 0.75-30 gallons per mrnJte .....•._ "••...... ".· 14'1.•" 4041K6t.. .. 154.16

3786KS1 $304.12
378&K92....... 311.43
378&K81....... 361.70

•..••_ •••_••_.. ••.~.. ••.__•.•••••••.•.•• 2 •... •••••
gallons per minute 1· _ 1· 16"••.... 4041K23 224.27 3736K9l 458.48

... 1..50 Uons r minute 1· lV.••...... " ._.
B 2-100 galons per minute. ,•....• l'Ii' 1'I.· 12*" 4041K2!> 537.52 378&K95 162.41
8".2.5-160 gaUons per minU:e." 2"....•.... 2"............•...... 15'/." 4041K2& 816.16 378&1<96 1030.63
C O,1l67-2.67 cubic feet per minute Sfa· '1.· 12'1.· 4041K71 90.21 378&K41 304.12
C...O,067-2.1i7albic feet per minute .,••...... >,I.' 12:1{.· 'W41Kn 92.26 37B&K4l. 311.43
c' ..O.134-6.68 cubic feel per minute l- , 1· ...............•...16W· 4041K73 2Z4,27 37B6K.J 458,48
C..,O.134-6.68 cubic feer: per minute 'l'" 1'1.' ...•._ ...•... 16..,.· 4041K74..• 305,49 37B6K44 514.92
Cable for Remote LCD _ _ ,_ ...................................•............_ ,1098SK81 Per Foot SO,12

Cold-wafer TOfalizers with Switch
The switch on these pisto ••..style totalU:ers closes each time the set amount of water passes through the

totalizer. Switches are single pole, single threw normally open (SPST -NO). They turn one circuil from "Off' to
-on" and can be used to activate a pump, valve. or alarm. They operate on 20110 amps at 12012SOVA.Cand
include screw terminal connections,

Totalizers have a nonresenable dial that registers the total now volume up to 9,999,999 gallons. Mount hori-
zontally. BodY is bronze. O-ring is Buna-N. TemperatW'e range is 35· to 105· F. All indude coopings; coo-
neenens are 'NPT male, unless noted.

~ Please specify the amount of water that will dose the S'Mt.cheach time !hat amount passes through.
For ~187K41.K45. please speefy: 5, 10.20.25, SO.100. 200.250. or 500 gallons. For 4187K47 and Kola, please
speofy: 50, 100, ZOo, 250, 500, or 1000 gallons.
flow Range, MD. psi Inlet Coupling O'aD
gpm Accuracy (II 70· F 10 Pipe SiZe Lg. Each
0.25·20 ........•........%1,5% ..........•...150 " ",,' .......•,_ '12- 12V.· _.,4181K41 ,S445.45
0.25·2O ±1.5% .............• 150 ..........•......... >Ia•..........." lJ.•.................... 12'h· ,41B1K42 452,73
0.5-30._ *'1.5% .............• 150 _ " ••.............••• • 14· _ 4181K43 618,18
0.75·50 ,<1:1,5% 150 ,,_ 1· ......•.........1· " 16' _ ..4181K45 836.36
2-100 ...•" "1,5% 150 " '·12· 1'12- .....•..•..••..... 18"1,6- ....••.."..41B1K47•... 132O,OO
2-160 "1.5% 150 2· 2- 215f,6· ..41B1K4811 1690.91
• Couplings have NPT female connections.

Corrosion-Resistant Cold-Water Totalizers
Deionized walei' won't damage these totalizers-aD are made af polycarbonate for added corrosion resis-

tance. Totalizers have a nonresettable dial that registers the total flow volume up to 9.999,999 gallons. Mount
horizontally. a·ring is Buna ..N. Temperature range is 35· to 105" F. All indude couplings: COM8Ctlons ate
NP'T male.

Flow Range. Max. psi Inlet Coupling O'aD
gpm " ••clll'il~ e 70' F 10 Pipe SiZe Lg. EKh
0.25-15 .........•", '"1.5% 70 ,.....•."1.· " '11' .•......................... 1Z'/.· .._ 41 191<41 5232, 73
0.25 ..15 _ *1.5% 70 •.....................5fa" ,.• ,•...•. '11' .•.•.......••..........•.• 121h· .._ 41191<42 239.18

Per Pair

~:g~~::::i;7.:~g:~~:gg~l==:=::::::=::::=:..:··:::::::::::::::::::=:=::::::::::::::::~::::::::::::::::::::::::1~~~::::::$~~:~
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