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EXECUTIVE SUMMARY 

The Town of Whitman’s (the Town) 20-inch cement lined ductile iron (DI) force main conveys wastewater 

from the Auburn Street Pump Station (ASPS) to a gravity sewer terminus manhole located on Southfield 

Drive in the City of Brockton. On September 13, 2016, the force main suffered a catastrophic break in the 

general vicinity of House #201 Alger Street in Brockton, resulting in the Town coordinating with both 

Environmental Partners Group. Inc. (EP) and D’Allessandro Corporation on the emergency repair of the 

force main. A second force main break occurred within the general vicinity of the previous break on October 

4, 2017, resulting in a similar emergency response. Following these two consecutive breaks, the Town, 

through its Department of Public Works, retained EP to assess the condition of the existing 20-inch force 

main along the alignment to determine what caused the failure and to provide recommendations for a long 

term solution to avoid any future emergency responses. 

EP designed, permitted, and assisted the Town in bidding; and the Town awarded the 20-Inch Sewer Force 

Main Assessment Easement Clearing project to the Canniff Company. The goal of the project included 

providing proper access to the force main to proceed with force main assessment tasks and to provide the 

Town with access in the event of future breaks or scheduled maintenance.  

Assessment of the force main included the drilling of soil geoprobes, collection of soil samples, laboratory 

soil testing, ultrasonic testing at select locations along the alignment, hydraulic modeling and analysis, and 

visual assessment of the force main’s air release and cleanout manholes. The assessments performed on the 

20-inch DI force main concluded that the failures of the force main in 2016 and 2017 can likely be attributed 

to external corrosion of the ductile iron pipe by corrosive soils, rather than internal corrosion due to the 

presence of hydrogen sulfide gas. Analysis of the soil samples taken along the force main alignment indicate 

that various locations along the route contain soils that are corrosive to ductile iron pipe. 

After careful consideration and analysis of the findings of the pipeline assessment and from discussions 

with the Town’s Department of Public Works, EP recommends a full-length replacement of the 16,000 foot 

sewer force main due to concerns with its long-term reliability and the discovery of corrosive soils at various 

locations along its alignment. The remaining life of the 20-inch force main cannot be predicted, therefore, 

it should either be abandoned in place or rehabilitated and used in conjunction with the newly constructed 

force main as a standby pipe. The existing force main should not be solely relied upon to convey all 

wastewater flows from the Auburn Street Pump Station (ASPS) to the Brockton Advanced Water 

Reclamation Facility (BAWRF). The preliminary opinion of probable cost to construct a new force main 

and rehabilitate the existing force main for use as a standby pipe is approximately $14.7 Million.  
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SECTION 1 INTRODUCTION 

1.1 Background Information 

The Town of Whitman (the Town) is located in Plymouth County approximately 25 miles south of Boston 

and encompasses 7 square miles of land area. Based on the 2010 U.S. Census, the Town has a population 

of approximately 14,489 residents. The Town’s wastewater collection system is operated and maintained 

by the Whitman Department of Public Works and is comprised of 2 main pump stations, 7 pump 

substations, and associated gravity and sewer force mains. Because the Town does not have its own 

wastewater treatment plant, all wastewater flows are directed to the Brockton Advanced Water Reclamation 

Facility (BAWRF), located at 303 Oak Hill Way, Brockton for treatment. 

The Town’s wastewater collection system connected to the BAWRF receives flow from approximately 

6,000 residencies and 200 commercial users. Wastewater flows via gravity sewers into two wetwells at the 

Auburn Street Pump Station (ASPS), located at 599 Auburn Street in Whitman. Wastewater is then 

transported from the ASPS to a force main terminus manhole located on Southfield Drive in the City of 

Brockton via a 20-inch cement lined Class 52 ductile iron (DI) force main. The force main was installed in 

1984 as part of two separate construction contracts and consists of approximately 16,000 linear feet of 20-

inch DI piping, 4 air release manholes, 3 cleanout/access manholes, and various gate valves and bends. The 

location of the force main, the ASPS, and the force main terminus manhole on Southfield Drive are all 

shown in Figure 1 – Town of Whitman 20-inch Sewer Force Main. The portion of the wastewater collection 

system included under the scope of this study consists of the entire length of the 20-inch DI force main. 

1.2 Force Main History 

The ASPS and the existing 20-inch cement lined Class 52 DI force main were both constructed in 1984. As 

stated previously, the force main was constructed as part of two separate construction contracts. Record 

drawings dated April 1984 by Camp Dresser & McKee Inc. for the force main installation (Contract No.2 

and Contract No.3) are included as Appendix A – Auburn Street Pump Station and 20-Inch DI Force Main 

Record Drawings. According to the record drawings, the existing sewer force main has an approximate 

length of 16,000 feet and burial cover ranges from 4 to 13.5 feet. Force main appurtenances including 4 air 

release manholes, 3 cleanout/access manholes, and 6 gate valves were installed along the alignment. The 

force main is located in both roadway and easement areas, crosses multiple streams and wetlands, and 

passes through an existing junkyard and capped landfill.  

The elevation of the 20-inch DI force main ranges from 77 feet at the ASPS to approximately 109 feet 

within the gravity sewer terminus manhole on Southfield Drive in Brockton (U.S.G.S Mean Sea Level 
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Datum). As indicated on Figure 1, the force main’s alignment follows Auburn Street for the first 6,800 

linear feet before transitioning into a variable width cross country easement for 900 feet between Auburn 

Street and Alger Street. After crossing Alger Street, the force main re-enters the variable width cross country 

easement for 3,900 linear feet, crosses Thatcher Street, and runs through a junkyard and a capped landfill 

prior to discharging into the terminus manhole. 

The 20-inch DI force main remained in continuous service until 2016, when a break occurred in the general 

vicinity of House #201 Alger Street in Brockton and resulted in a temporary shutdown of the force main. 

As no standby or redundant force main is in service at this time, the implemented emergency work plan 

involved installing temporary pumps at the ASPS to fill 9,000 gallon tanker trucks for continuous transport 

to the BAWRF. Once peak flows had subsided, the force main was drained into tanker trucks and the 

compromised segment of the force main was repaired. Approximately one year later in 2017, a second force 

main break occurred near the previous break and resulted in a similar emergency response and repair. At 

present, the force main remains in continuous service and has not been significantly modified since its 

original installation in 1984.  

1.3 Pump Station History 

The ASPS was originally constructed in 1984 as part of the project titled Town of Whitman, Massachusetts 

Sewerage Facilities Auburn Street and South Avenue Pumping Stations Contract No. 1, dated April 1984 

by Camp Dresser & McKee Inc. Record drawings for this project are included in Appendix A – Auburn 

Street Pump Station and 20-Inch DI Force Main Record Drawings. The ASPS receives a combination of 

domestic and commercial wastewater flows from the Town’s collection system via a 24-inch DI influent 

gravity sewer line. Influent wastewater is screened and is conveyed into two hydraulically connected wet 

wells. The pump station consists of a wet well/ dry well configuration and has three (3) vertical non-clog 

flexible coupled pumps each equipped with 75 HP, 1200 RPM vertical solid shaft motors. Appendix B 

includes the pump Operation and Maintenance (O&M) manual, which indicates each pump has a design 

operating point of approximately 2,975 GPM at 75-ft TDH based on the intersection of the pump curve 

with the “Average Conditions” system head curve shown in the O&M manual. 

Based on discussions with the Town, it is our understanding that the ASPS pumps were designed to be 

controlled by variable frequency drives (VFDs), but these drives were later disabled and fixed at a preset 

speed of 100% (60 Hz) due to installation issues associated with the original VFD drives. The Town has 

indicated that the current operating levels at the pump station have not changed since the original 

construction of the pump station. All three pumps were rebuilt approximately 6-8 years ago by replacing 

each pump’s impellers and bearings.  
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Other pertinent features at the ASPS include two influent open channel grinders (installed approximately 8 

years ago) for macerating influent solids and protecting the downstream pumps from clogging; two manual 

influent bar racks with 2.5-inch bar spacing for additional wastewater screening; a chemical feed pumping 

system for odor control (no longer in use per the Town); an air purge system with backup mercury high 

float switch for wet well level control; a magnetic flow meter on the discharge force main; and manually 

operated suction and discharge valves and sluice gates for isolation purposes. In 1999, the ASPS was 

modified as part of the project titled Town of Whitman Sewerage Facilities Pump Station Improvements by 

Camp Dresser and McKee Inc.; however, no modifications were made to the pumping system equipment 

as part of the upgrade.  

EP met with the Town on-site at the ASPS on Tuesday June 26, 2018 and Wednesday July 11, 2018 to 

discuss the pumping operation of the ASPS, obtain any current records on the pumping station, and discuss 

any maintenance or performance issues. ASPS influent flow information obtained from the Town is 

included in Table 1- Auburn Street Pump Station Flow Information, below. It is understood that the Town 

typically only runs one pump at time to handle the average influent flow and periodically alternates pump 

selection every couple of months. As indicated in Table 1 – Auburn Street Pump Station Flow Information, 

the Town reported a peak flow event in 2010 during a hurricane that resulted in the pump station receiving 

approximately 3,500,000 GPD based on magnetic flow meter data. During this event, two of the three 

wastewater pumps were online. All three pumps were rebuilt following this peak storm event which 

included the replacement of impellers and bearings in all three pumps. The Town reportedly has dealt with 

clogging at the pumps in the past; however, the installation of the two influent open channel grinders has 

significantly reduced the amount of clogging at the pumps.  Appendix C – Auburn Street Pump Station 

Operator’s Logs includes a tabulated list of operational information received from the Town spanning from 

January 2018 to June 2018, including hours of pump operation, pump motor temperature readings, and flow 

meter readings (in gallons and in gallons per day).    

Table 1: Auburn Street Pump Station Flow Information 

Description Flow (GPD) 
Flow Range 600,000 – 1,000,000 

Average Daily Flow 800,000 
Maximum Recorded Flow (2010) 3,500,000 

  

Aside from the influent wastewater entering the ASPS, the Town noted there are two smaller submersible 

pumping substations (Auburn Street West Pump Station and Auburn Street East Pump Station) that are 

connected to the 20-inch DI force main downstream of the ASPS. The Town indicated that the Auburn 
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Street West Pump Station collects flow from 3-4 houses, while the Auburn Street East Pump Station collects 

flow from a small private development. No pump or flow information is available for either of these 

stations; however, based on our discussions with the Town, the flow contributed from both substations is 

minimal compared to the flow conveyed from the ASPS.  

1.4 Need for Project 

As stated in Section 1.2 – Force Main History, on September 13, 2016, a break in the 20-inch DI force main 

occurred in the general vicinity of House #201 Alger Street in Brockton. Initial assessment of the extracted 

failed pipe segment indicated that the leak was caused by two holes at the bottom of the pipe. Approximately 

one year later on October 4, 2017, D’Allessandro responded to another force main break within the vicinity 

of the previous break.  

Due to the two consecutive breaks within a single year, the uncertainty of the condition of the force main, 

and the expenses incurred by the Town during these breaks, the Town retained EP to prepare biddable 

construction documents to facilitate the clearing of the variable width cross-country easement, confirm 

what caused the two pipe failures via field investigations, and to make a recommendation for a long term 

solution for repair or replacement of the existing force main. 

1.5 Project Objectives 

The purpose of this Report is to document the approach taken to assess the condition of the existing 20-

inch DI force main, present the findings and subsequent analysis resulting from this assessment, and provide 

the Town with recommended preliminary alternatives to address the issues associated with failures along 

the force main. The objectives of the investigation were as follows: 

• Provide uninterrupted access to the force main – prepare biddable construction documents to 

facilitate the clearing of the densely vegetated, variable width, cross-country sewer force main 

easement. Ensure proper access to the force main is provided to proceed with drilling and soil 

characterization tasks along the alignment, and to provide the Town with uninterrupted access in 

the event of future breaks or scheduled maintenance to the force main and its appurtenances. 

• Complete field sampling and testing – complete geoprobe drilling and soil sampling along the 

force main route to identify soils with corrosive properties that could potentially make the 20-inch 

DI force main susceptible to failure. Complete ultrasonic thickness testing at select locations along 

the force main alignment to determine if a loss of pipe thickness has occurred in the pipe due to 

corrosion since its original installation. 
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• Review hydraulic performance – complete both a desktop and SewerGEMS hydraulic analysis of 

the 20-inch DI force main to confirm that it is adequately sized and can handle current and future 

pump station flows.  

• Determine the cause of failure  – to the extent practical, determine the cause that lead to the failure 

of the 20-inch DI force main on September 13, 2016 and October 4, 2017 based on the findings of 

the field sampling, testing, and hydraulic modeling. 

• Identify pipe repair/replacement alternatives – based on the findings of the field sampling, testing, 

and hydraulic modeling, develop potential alternatives with estimated costs for repair or 

replacement of the existing force main. 

• Make a final recommendation – provide the Town with a final recommendation for a long term 

solution based on the findings and analysis of the assessment. 

1.6 Report Organization 

This report has been divided into five sections. Section 1, above, describes the existing facilities and the 

need for the project. Section 2 discusses and describes the project and the approach taken to assess the 

condition of the force main via field sampling, testing, hydraulic modeling, and visual inspections. Section 

3 presents the findings and analysis resulting from the sewer force main assessment. Section 4 presents 

potential alternatives and opinions of probable cost for repair or replacement of the existing force main 

based on the findings of the field investigations. Finally, in Section 5, final recommendations to the Town 

of Whitman are provided. 
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SECTION 2 PROJECT APPROACH 

2.1 Project Description 

EP permitted, designed, and prepared engineering design plans and specifications to facilitate the clearing 

of the variable-width cross-country sewer force main easement. The purpose of clearing the easement was 

to ensure proper access to the force main was provided to proceed with drilling and soil characterization 

tasks along the alignment, and to provide the Town with uninterrupted access in the event of future breaks 

or scheduled maintenance to the force main and its appurtenances. Work under the Contract included the 

installation of erosion control measures, clearing of the existing variable width sewer force main easement, 

and collection and legal disposal of flagged invasive species within the limits of the easement. 

Prior to the clearing of the easement, EP retained the services of Pinebrook Consulting to flag invasive 

species and delineate the wetlands and mean annual high water lines for the numerous streams within the 

easement. Because the proposed construction activities encroached on wetland resource areas, the project 

involved the development and submission of a Notice of Intent to both the Whitman and Brockton 

Conservation Commissions prior to beginning construction activities. Upon receiving regulatory approval 

and issuing the project for public bidding, the project was awarded to The Canniff Company of Quincy, 

MA and construction was completed on April 15, 2019. The following section describes the approach taken 

to assess the condition of the 20-inch DI force main which commenced following clearing of the easement. 

2.2 Force Main Assessment Approach 

The approach taken to assess the existing 20-inch DI force main included the drilling of soil geoprobes, 

collection of soils samples, laboratory soil testing, ultrasonic testing at select locations along the force main 

alignment, hydraulic modeling and analysis, and visual assessment of the air release and cleanout manholes 

along the alignment. The following section provides further description of the approach taken to complete 

each of these assessment tasks.  

2.2.1 Geoprobe Drilling and Laboratory Testing 

Initial visual inspection of the failed segment of the 20-inch DI sewer force main in 2016 indicated that the 

holes in the bottom of the pipe were likely caused externally by corrosive soils. To determine the accuracy 

of this initial assessment and to confirm whether or not other sections of the force main alignment lie within 

corrosive soils, geoprobe drilling, soil sampling, and laboratory testing were performed at select 

geographically representative intervals along the 16,000 linear foot alignment. 

EP retained the services of Crawford Drilling Services to advance geoprobe borings along the entire force 

main alignment using a mobile Geoprobe® drilling rig. This hydraulically powered drilling rig uses static 
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force and dynamic percussion force of an attached soil probing hammer to advance small diameter sampling 

tools. The rig rearranges particles in the subsurface by application of weight and percussion and produces 

no cuttings in the process. Two-inch plastic geoprobe liners were advanced at each boring in intervals of 5 

vertical feet until the depth of the force main as indicated on the record plans was reached. To ensure no 

disruption of the force main or other utilities occurred during the drilling process, all drilling was performed 

outside of a 5 foot offset from all utilities on record. In total, 80 geoprobes were advanced along the 20-

inch sewer force main alignment in both the roadway (23) and the sewer force main easement (57). The 

locations of all advanced geoprobes are included in a GIS Map Book in Appendix D – Geoprobe Locations 

Map Book. 

Following advancement of the plastic geoprobe liners, the liners were lifted from the hole, cut open, and 

representative soil samples were obtained by EP field representatives. Samples obtained during the drilling 

operation were visually and manually classified in the field in accordance with ASTM D2488. 

Representative portions of the samples were collected in sample jars and were sent out to the laboratory for 

soil testing. EP retained the services of ESS Laboratory, a Division of Thielsch Engineering, Inc., to perform 

all soil testing. Each sample was analyzed for the following corrosivity parameters: acidity, chloride 

content, conductivity, corrosivity (pH), percent moisture, redox potential, and sulfate content. Standard 

testing methods used for measuring each corrosivity parameter are included in Table 2 – Soil Testing 

Methods, below. 

Table 2: Soil Testing Methods 

Parameter Standard Testing Method 
Acidity 2310B Titration Method – APHA AWWA, WEF 

Chloride Content 9250 Method – EPA 
Conductivity 9050A Method – EPA 

Corrosivity (pH) 9045 Method – EPA 
Percent Moisture 2540G Method – APHA AWWA, WEF 
Redox Potential 2580 Method – APHA 
Sulfate Content 9038 Method – EPA 

 

To rate the overall relative corrosivity of each soil sample, the rating system outlined in the American Water 

Works Association’s American National Standard for Polyethylene Encasement for Ductile-Iron Pipe 

Systems (ANSI/AWWA C105/A21.5-99) or the “10-Point System” was utilized. The rating system assigns 

corrosivity points to a soil based on its conductivity, pH, redox potential, sulfides, and moisture content 

values. A table outlining the corrosivity point system is included as Appendix E – Corrosivity Rating 
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System. Findings and Analysis of the geoprobe drilling and laboratory soil testing are discussed in Sections 

3.1 – Geoprobe Drilling and Soil Classification and 3.2 – Laboratory Soil Testing. 

2.2.2 Corrosion Testing 

As stated above, initial visual inspection of the failed segment of the 20-inch DI sewer force main indicated 

that the holes in the bottom of the pipe were likely caused externally by corrosive soils. To confirm this 

assessment and to rule out internal corrosion due to the presence of hydrogen sulfide gas as the cause, EP 

retained the services of Corrosion Probe Inc. to conduct an ultrasonic test of the 20-inch DI force main to 

determine if a loss of pipe thickness has occurred in the pipe due to corrosion since its original installation. 

This precautionary assessment provided a non-destructive, non-invasive method to evaluate the condition 

of the pipe while in service. To eliminate excavation and avoid any damage to the force main, testing 

locations were limited to easily accessible air release manholes along the force main’s alignment. Based on 

this criteria, the two highest points along the force main alignment were selected for testing. These locations 

included the air release manhole within the landfill and the air release manhole near 1200 Auburn Street, 

as shown on Figure 1 – Town of Whitman 20-Inch Sewer Force Main. As indicated on the record drawings, 

the original pipe class of the 20-inch DI force main was assumed to be Class 52 for relative thickness 

comparison purposes. From the UT scan results, the percent loss of pipe thickness was determined at each 

location. Findings and analysis of the ultrasonic testing are discussed in Section 3.3 – Corrosion Testing. 

2.2.3 Hydraulic Analysis 

As part of the investigation into the corrosion and related failures of the 20-inch DI force main from the 

ASPS to the terminus manhole on Southfield Drive in Brockton, EP constructed a hydraulic model of the 

20-inch pipeline. The model was used to examine flow characteristics of the existing force main to identify 

segments of the pipe that could be susceptible to hydrogen sulfide corrosion. The model was also used to 

identify flow velocities in the pipe under existing conditions and to confirm that it is adequately sized to 

handle current and future pump station flows. To check the accuracy and calibration of the model, an 

additional desktop hydraulic analysis of the force main was completed.  

2.2.3.1 Model Development and Background 

The force main model was created using SewerGEMS V8i by Bentley Systems, Inc. and the desktop 

hydraulic analysis was performed using Microsoft Excel. Both the SewerGEMS model and the desktop 

model incorporated the following elements and key assumptions: 

• Record drawing information for both the 20-inch DI force main and the ASPS (Appendix A – 

Auburn Street Pump Station and 20-Inch DI Force Main Record Drawings), was used as the basis 
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for constructing both of the models and was assumed to be representative of the existing system 

currently in place today. These records were referenced for model elements including: pipeline 

nominal diameter, material, roughness coefficient, length, slope, minor losses, elevations of the 

ground surface, elevations of the pipe, major pipe slope changes, and wet well operating levels. 

• As presented in Table 1 – Auburn Street Pump Station Flow Information, flow range, average, and 

maximum recorded influent sewer flows provided by the Town were used for both the SewerGEMS 

and desktop models. Influent sewer flows entering the ASPS range between 600,000-1,000,000 

GPD, with an average daily flow of approximately 800,000 GPD. The maximum recorded flow 

observed by the Town was approximately 3,500,000 GPD. 

• The three (3) Fairbanks Morse pumps currently in operation were rebuilt approximately 6-8 years 

ago; therefore, their documented pump curve performance is assumed to be representative of the 

pumps’ current operational pumping capacity.  

• The variable frequency drives (VFDs) originally installed to control the three (3) Fairbanks Morse 

pumps are disabled and fixed at a preset VFD speed of 60 Hz (100% speed). The pump station 

operates in a lead-lag-standby pumping configuration utilizing a fill-draw pumping sequence.  

• Due to the two open channel grinders and bar racks in place to remove influent solids and protect 

the downstream pumps from clogging, an influent percent solids concentration of 0% was used in 

the development of the pump station system curve for this station.  

• A low C-Value of 110 and a high C-Value of 150 were used in the development of the system head 

curve for the ASPS, with an average C-Value of 130 used to calculate the approximate design 

operating point for the station.  

• As part of this evaluation, EP observed a single fill-draw pumping sequence to document the 

reported pump capacity of the station. Based on magnetic flow meter readings, one pump 

discharges approximately 4.2 – 4.3 MGD (2,916 GPM – 2,986 GPM) per pump cycle. For 

comparison purposes, a pump run cycle time of 10 minutes, 41 seconds was recorded to pump 

approximately 30,000 gallons of wastewater from the station (2,773 GPM). This difference in 

measured and recorded estimated flow can likely be attributed to dynamically varying inflows into 

the pump station. 

Findings and analysis of the hydraulic modeling are discussed in Section 3.4 – Hydraulic Analysis. 

2.2.4 Air Release/Cleanout Assessment  

As part of the September 2016 emergency force main response work, EP reviewed the locations of the air 

release and cleanout access manholes along the 20-inch DI force main alignment to determine if there are 

potential locations where air may be trapped or vacuum pockets may be formed. Generally speaking, the 
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presence of air and vacuum pockets in pipelines can result in the increased potential for higher head loss 

and binding, pipe breaks, erratic operation of pumping equipment, and collapsed pipes. EP reviewed the 

force main’s hydraulic profile (based on record drawing information) to determine if there are specific 

locations along the force main alignment that are susceptible to force main breaks via air and vacuum pocket 

entrainment. Additionally, as part of the assessment, EP utilized the Val-Matic Air Valve Sizing Software 

Program to determine if the air release valves along the alignment are appropriately sized. Recommended 

valve sizes/models were provided by the software based on pipe material, wastewater flows, and the 

alignment of the existing force main. Findings and analysis of this assessment are discussed in Section 3.5 

– Air Release/Cleanout Assessment. 
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SECTION 3 FINDINGS AND ANALYSIS 

The following section discusses the findings and analysis of the geoprobe drilling and laboratory testing, 

corrosion testing, hydraulic modeling, and visual inspections, as outlined in Section 2 – Project Approach. 

Additionally, discussions on the sewer easement history for the force main and the accuracy of the force 

main record drawings are included in Sections 3.6 – Easements and 3.7 – Record Drawing Accuracy, 

respectively. 

3.1 Geoprobe Drilling and Soil Classification 

As outlined in Section 2.2.1, 80 geoprobes were advanced along the force main alignment in both the 

roadway and the easement to identify areas that contain corrosive soils and could consequently have adverse 

effects on the integrity of the ductile iron pipe. Geoprobe boring logs were prepared by EP field 

representatives and include information on the depth, recovery, soil description, observations, and corrosion 

scores for each advanced geoprobe. These logs are included in Appendix F – Geoprobe Boring Logs. 

Assessment of the boring logs indicates that soil types along the alignment vary geographically. A summary 

of the soils encountered in each geographic region at the depth of the force main is included below. 

• Auburn Street – Geoprobes drilled on Auburn Street included borings B-AU2 through B-AU18. 

Soils encountered in this area at the depth of the force main varied along the roadway. Borings B-

AU2 through B-AU5 and B-AU12 encountered dry, tan/brown/grey sand with gravel, gravel with 

sand, sandy silt, and silty sand. Soils encountered in Borings B-AU6, B-AU7, B-AU13, and B-

AU14 included wet, brown/orange silty sand with gravel and streaks of organic matter. Borings B-

AU8, B-AU16, and B-AU17 predominantly encountered wet, brown, medium to coarse silty sand 

with gravel and cobbles. Borings B-AU10, B-AU11, and B-AU18, drilled along the beginning of 

the force main route, encountered wet/dry, grey, gravelly silt and sand as well as wet, brown silty 

sand with gravel and cobbles. Groundwater along Auburn Street was observed to be approximately 

4 – 10 feet below ground surface. 

• Easement between Auburn Street and Alger Street – Geoprobes drilled in the easement between 

Auburn Street and Alger Street include borings B-21 through B-35 and B-AU1. Soils encountered 

in this area at the depth of the force main predominantly included wet, grey/brown silty sand with 

gravel. Other soils encountered included dry/wet, grey silty sand and wet, coarse sand and gravel. 

Groundwater in this area was observed to be approximately 5-7 feet below ground surface. 

• Easement between Alger Street and Beaver Brook – Geoprobes drilled in the easement between 

Alger Street and Beaver Brook include borings B-1 through B-20. Soils encountered in this area at 

the depth of the force main predominantly included wet, grey/brown, coarse to fine silty sand. Other 
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soils encountered included dry, grey to dark grey silt and wet, grey/brown, fine sandy silt. 

Groundwater in this area was observed to be approximately 2 – 5 feet below ground surface.  

• Easement between Beaver Brook and Thatcher Street – Geoprobes drilled in the easement 

between Beaver Brook and Thatcher Street include borings B-TH1 through B-TH11. Soils 

encountered in this area at the depth of the force main predominantly included wet, brown/grey 

silty sand with gravel. Other soils encountered included dry, grey/tan sandy silt. Groundwater in 

this area was observed to be approximately 3-5 feet below ground surface. 

• Landfill/Junkyard Areas – Geoprobes drilled in the landfill/junkyard areas include borings B-

TH12, B-TH13, B-JY1 through B-JY3, and B-LF1 through B-LF4. Soils encountered in this area 

at the depth of the force main predominantly included wet, dark brown/black silty sand with trace 

gravel. Other soils encountered included wet, grey silt with trace gravel, wet, tan/grey medium to 

coarse sand, and wet, dark brown/black peat. Groundwater in this area was observed to be 

approximately 4-5 feet below ground surface. 

• Southfield Drive – Geoprobes drilled on Southfield Drive include borings B-SF1 through B-SF7. 

Soils encountered in this area at the depth of the force main predominantly included wet/dry, brown, 

silty sand with gravel and cobbles. Other soils encountered included dry, grey/black silty sand. 

Groundwater was not observed in this area during advancement of the borings, however, 

groundwater oxidation features were observed between 0 – 10 feet below ground surface. 

In summary, assessment of the boring logs indicates that the 20-inch DI sewer force main lies 

predominantly within wet, silty sand with gravel and below the observed groundwater table. It should be 

noted that subsurface groundwater levels can fluctuate with time, amount of precipitation, snowmelt, and 

seasonal variations. It is possible that subsurface groundwater levels could be significantly different than 

those which were observed. However, observed groundwater levels were fairly consistent with groundwater 

levels shown in the original borings drilled along the force main alignment prior to its installation in the 

1980’s. Further analysis of the soil samples obtained during the drilling operation in terms of potential 

corrosivity is included in Section 3.2 – Laboratory Soil Testing, below. 

3.2 Laboratory Soil Testing 

As outlined in Section 2.2.1 – Geoprobe Drilling and Soil Classification, representative soil samples were 

taken from each drilled geoprobe, collected in sample jars, and sent to the laboratory for corrosivity testing. 

Each sample was analyzed for common corrosivity indicators including: acidity, chloride content, 

conductivity, corrosivity (pH), percent moisture, redox potential, and sulfate content. Laboratory test results 

for the collected soil samples were used to complete a geographic analysis of the force main route in terms 

of each corrosivity parameter. Additionally, the results were used to identify the overall rated corrosivity 
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of the soil in each respective area along the alignment. Detailed laboratory soil testing reports are included 

in Appendix G. Further analysis of the soil testing results is provided below. 

3.2.1 Individual Corrosivity Parameters Analysis 

Definitions of each measured individual corrosivity parameter and their respective adverse effects on the 

corrosion of ductile iron pipe are as follows: 

• Acidity – A measure of the concentration of hydrogen ions in the soil solution. As the concentration 

of hydrogen ions increases, the pH of the soil decreases, making it more acidic and more likely to 

cause exterior corrosion of ductile iron pipes. 

• Chloride Content – The measure of the concentration of chloride ions in the soil solution. As the 

concentration of chloride in a soil increases, the potential for exterior pitting of ductile iron pipes 

increases. The presence of chloride ions in soil contributes to the pitting and corrosion of ductile 

iron pipe by increasing soil conductivity, decreasing soil resistivity, and inhibiting the formation of 

an oxide layer on the metal surface which protects it from corrosion 

• Conductivity – An indirect measurement of the ability of a material to carry corrosion current due 

to the presence of soil moisture and the concentration of current-carrying soluble ions. Soil 

conductivity correlates strongly with particle size and soil texture, and generally increases as soil 

particle size decreases. Additionally, as the amount of organic matter in a soil increases, the cation 

exchange capacity and soil conductivity also increases. High soil conductivity is inversely related 

to low resistivity, which is in turn makes the soil more likely to carry corrosion current and to cause 

exterior corrosion of ductile iron pipes. 

• Corrosivity (pH) – The measure of the concentration of hydrogen ions in the soil solution. Most 

soils range from a pH of 4 to 8.5. Soils which lie outside of this range are typically influenced by 

contamination and are considered to be corrosive to ductile iron pipe. 

• Percent Moisture – The corrosivity of a soil is strongly dependent on its moisture content, as the 

amount of water in a soil can affect other corrosivity parameters such as conductivity and ion 

content. Poorly drained, continuously wet soil is more likely to contain high-ion concentrations and 

consequently a higher conductivity and a higher potential to corrode ductile iron pipe than that of 

well drained, generally dry soil. 

• Redox Potential – The tendency of a soil solution to acquire or lose electrons and thereby be 

reduced or oxidized, respectively. As redox potential decreases, the likelihood of the presence of 

anaerobic conditions increases, which creates an environment that is suitable for sulfate reducers. 

Under anaerobic conditions, sulfate reducers produce sulfides, which cause microbiologically 

influenced corrosion of ductile iron pipe. 
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• Sulfate Content – The measure of the concentration of sulfate ions in the soil solution. As the 

concentration of sulfate in a soil increases, the potential for the production of sulfides and 

consequential microbiologically influenced corrosion of DI pipe increases.  

Corrosivity thresholds as well as maximum and minimum observed values of all individual corrosivity 

parameters for all geoprobe soil samples taken along the force main alignment are included in Table 3 – 

Individual Corrosivity Parameters Summary. Additionally, the number of samples exceeding corrosivity 

thresholds for each parameter is provided. Heat maps have been prepared to visually identify areas with 

high individual corrosivity parameter levels and are included as Figures 2 through 9, as indicated in Table 

3 – Individual Corrosivity Parameters Summary, below. 

Table 3: Individual Corrosivity Parameters Summary 

Parameter Corrosivity 
Threshold 

Observed 
Maximum 

Observed 
Minimum 

# of Samples 
Exceeding 
Threshold 

Corresponding 
Figure # 

Acidity - A 
(mg/kg) A > 125 498  

B-5 
30 

B-15 
10 / 70 
14.26% 2 

Chloride Content - CC 
(mg/kg dry) CC > 100  1250  

B-AU6 
0 

Multiple 
9 / 70 

12.86% 3 

Conductivity - C 
(umhos/cm) C > 333.33 3140  

B-AU6 
8 

B-TH3 
16 / 70 
22.86% 4 

Corrosivity - pH 
(pH) pH < 4, pH > 8.5 7.5 

B-1 
4.56 

B-AU5 
0 / 70 
0.00% 5 

Percent Moisture - PM 
(%) PM > 20 77 

B-JY1 
7 

B-2 
14 / 7 0 
20.00% 6 

Redox Potential - RP 
(mv) RP < 100 230 

B-AU5 
0 

B-JY1 
15 / 70 
21.43% 7 

Sulfate Content - SC 
(mg/kg dry) SC > 200 8320 

B-JY1 
53 

B-AU4 
3 / 70 
4.28% 8 

 

Analysis of Table 3 – Individual Corrosivity Parameters Summary, above, and Figures 2 through 9 indicates 

that various locations along the force main alignment exceed individual corrosivity parameter thresholds 

and are therefore susceptible to corrosion. Key conclusions drawn from the analysis of these individual 

corrosivity parameters include: 

• Probable Cause of Force Main Breaks – Heightened levels of soil acidity and redox potential are 

present in the easement between Alger Street and Beaver Brook and can likely be attributed to the 

presence of poorly drained, wet soils with little or no oxygen that contain sulfate ions, organic 

compounds, and minerals. It is reasonable to assume that the two consecutive force main breaks in 

this area can be attributed to the highly acidic localized soils that surround the pipe. 
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• Escape of Landfill Leachate – Heightened levels of soil acidity, chloride content, conductivity, 

moisture content, redox potential, and sulfate are present within the Landfill/Junkyard Areas and 

can likely be attributed to the escape of leachate from the landfill’s liner and a lack of vegetation 

in this area to uptake water and current-carrying soluble ions. 

• Auburn Street – Heightened levels of chloride content and conductivity are present on Auburn 

Street and can likely be attributed to high moisture content and lack of vegetation in this area to 

uptake current-carrying soluble ions. 

• pH – All soils along the force main alignment lie within the acceptable pH range of 4.5 to 8.5 

3.2.2 Overall Corrosivity – Rated Analysis 

As stated in Section 2.2.1, to rate the overall relative corrosivity of each soil sample, the 10-Point System, 

as specified by the American Water Works Association, was utilized to assign corrosivity points based on 

soil conductivity, pH, redox potential, sulfides, and moisture content values. Under this rating system, the 

soil can be considered corrosive to ductile iron pipe if its total score is greater than 10 points. A frequency 

chart indicating the overall rated corrosivity for all 70 tested soil samples is included in Graph 1 – Overall 

Rated Corrosivity Frequency, below. An overall corrosivity heat map has been prepared to visually identify 

areas with high overall corrosivity and is included as Figure 9 – Overall Corrosivity – Rated. 

Graph 1: Overall Rated Corrosivity Frequency 

 

Analysis of Graph 1 – Overall Rated Corrosivity Frequency, above, and Figure 9 – Overall Corrosivity – 

Rated, indicates that 12 samples along the force main alignment meet or exceed a corrosivity rating of 10 

points and consequently, that the force main segments in these areas are at risk of corrosion. The locations 
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of these soil samples include the Landfill/Junkyard Areas (5 samples), the easement between Alger Street 

and Beaver Brook (2 samples), the easement between Alger Street and Auburn Street (2 samples), and 

along Auburn Street (3 samples). Generally, low levels of overall corrosivity were observed on Southfield 

Drive and within the easement between Thatcher Street and Beaver Brook. Recommendations for the repair 

or replacement of the existing force main based on the findings of the field sampling, testing, and corrosivity 

analysis are discussed in Section 4 – Preliminary Alternatives. 

3.3 Corrosion Testing 

Limited ultrasonic thickness testing at two separate locations along the 20-inch DI force main alignment 

was completed by Corrosion Probe Inc. in April of 2019. The locations of the testing included the air release 

manhole within the landfill and the air release manhole near 1200 Auburn Street, as shown on Figure 1 – 

Town of Whitman 20-Inch Sewer Force Main. A complete report of the UT scan testing of the 20-inch DI 

force main including detailed test results and photographs by Corrosion Probe Inc. is included as Appendix 

H – CPI Scanning Results.  

For thickness comparison purposes, the original pipe class of the force main was assumed to be Class 52, 

based on information provided on the record drawings. The recorded UT measurements indicated that the 

pipe is circumferentially consistent at both measured locations, and no loss of thickness has occurred since 

the pipe’s original installation in the 1980s. There was no observed trend of lower UT measurements at the 

crown of the pipe at either location, indicating that no internal corrosion due to the presence of hydrogen 

sulfide has occurred. 

It is important to note that the two locations tested by Corrosion Probe Inc. in April of 2019 are a small 

sample size in relation to the pipe’s entire alignment. Results obtained by the testing of these locations may 

not be representative of the entire 16,000 foot length of the 20-inch DI force main pipe. Typically, ultrasonic 

testing to accurately quantify the condition of a pipeline requires testing at set intervals along the entire 

pipe alignment. Due to the force main being active at the time of testing and minimal access points along 

the alignment, only two testing locations were available. Based on the conclusions of the soil laboratory 

testing and the ultrasonic thickness testing on the 20-inch DI force main, it is reasonable to assume that the 

consecutive breaks in the force main near Alger Street in 2016 and 2017 were caused externally by highly 

acidic soils rather than internally due to the attack of hydrogen sulfide gas. 

3.4 Hydraulic Analysis 

As stated in Section 2.2.3, as part of the investigation into the corrosion and related failures of the 20-inch 

DI force main, EP constructed a hydraulic model of the 20-inch pipeline using SewerGEMS and completed 

a desktop hydraulic analysis of the force main using Microsoft Excel. Findings of the hydraulic model and 
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hydraulic analysis, including discussions of the force main’s hydraulic profile, current wastewater flows 

and velocities, and future wastewater flows are included in the following sections. 

3.4.1 Hydraulic Profile 

The 20-inch sewer force main design is such that the pipe ascends from the ASPS (El. 77.0) to the highest 

system point within the gravity sewer terminus manhole on Southfield Drive (109.0) (U.S.G.S Mean Sea 

Level Datum). Between these two points, the force main has an up-and-down profile, with three additional 

high points. A hydraulic profile of the force main was prepared in SewerGEMS and is included as Appendix 

I – Hydraulic Profile. Model simulations show that because the force main’s highest point is its final 

discharge point, the force main is constantly flowing full under pressurized conditions. Gravity conditions 

and open channel flow are not expected to be present within the force main unless the force main has been 

drained and is being filled. Air release/vacuum valves at the high points along the alignment allow air out 

of the pipe when filling and into the pipe when draining. Based on this assessment, the 16,000 foot length 

of the force main is likely not exposed to air inside of the pipeline. Therefore, it is unlikely that hydrogen 

sulfide is being stripped from the wastewater into the pipe air space resulting in increased internal corrosion 

potential.  

3.4.2 Current Wastewater Flows and Velocities 

Flow and velocity in the 20-inch DI force main depends on the number of pumps running at the ASPS. The 

pump station records indicate that the station has three (3) vertical non-clog flexible coupled pumps each 

capable of pumping 1650 GPM at 101-ft TDH. However, based on the intersection of the pump curve with 

the “Average Conditions” system head curve shown in the pump O&M manual (Appendix B – Auburn 

Street Pump Station O&M Manual), the reported design operating point for the system is approximately 

2,975 GPM at 75-ft TDH. Since it is unclear how this system head curve was originally developed, EP 

developed a system head curve both manually and within the SewerGEMS model based on record drawing 

information. For model calibration purposes, EP observed a single fill-draw pumping sequence on 

Wednesday July 11, 2018 to verify the actual operating flow. EP recorded the pump capacity to range 

between 4.2 – 4.3 MGD (2,916 GPM – 2,986 GPM) based on magnetic flow meter readings. The results of 

the hydraulic analysis including a comparison to the site visit observed flow are presented in Table 4 – 

Pump Capacity Comparison for Auburn Street Pump Station, below. 
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Table 4: Pump Capacity Comparison for Auburn Street Pump Station 

Operating Flow 
Condition 

Pumps 
Online 

Pump Flow 
Capacity per 
Pump (GPM) 

Total Pump 
Flow 

Capacity 
(GPM) 

Full Pipe 
Velocity 

(fps) 

Pump Run 
Cycle Time 
(minutes)1,2 

O&M Manual Design 
Flow 

1 2,975 2,975 3.1 6.2 
2 1,912 3,825 3.9 4.6 

EP Desktop Calculated 
Design Flow 

1 2,800 2,800 2.9 6.7 
2 1,950 3,900 4.0 4.5 

EP SewerGEMS 
Calculated Design Flow 

1 2,933 2,933 3.0 6.3 
2 2,022 4,044 4.1 4.3 

7/11/2018 Site Visit 
Observed Flow 

1 2,916 – 2,986 2,916 – 2,986 3.0 – 3.1 10.7 
2 - - - - 

 

1. Calculated based on a wet well operating volume of approximately 15,014-gallons from information obtained from the Record Drawings 

titled Town of Whitman, Massachusetts Sewerage Facilities Auburn Street and South Avenue Pumping Stations dated April 1984 by 

Camp Dresser & McKee Inc. 

2. Pump Run Cycle Time is calculated based on the operating wet well volume (15,014 gallons) between Lead Pump On and Lead Pump 

Off divided by the difference between the Pump Flow Capacity and the average influent flow at the PS (800,000 GPD per Town). It 

should be noted that the Pump Run Cycle Time for 7/11/2018 was calculated based on using a stopwatch during one pump run cycle.  

As indicated above, EP manually calculated an approximate design operating point of 2,800 GPM @ 78-ft 

TDH based on a 100% fixed pump speed and an average C-value of 130. SewerGEMS model results were 

similar, and calculated an approximate design operating point of 2,933 GPM @ 76.37-ft TDH. Therefore, 

the pumps appear to be generally performing at their design flow capacity and are appropriately designed 

to handle the reported average influent flow of 800,000 GPD (556 GPM) into the pump station.  

Based on these documented flow rates, the calculated pipe velocity within the 20-inch DI force main when 

one pump is online ranges between 2.9 – 3.1 fps. The velocity when two pumps are online ranges between 

3.9 – 4.1 fps. TR-16 design standards for force mains recommend a minimum velocity of 3 feet per second 

to provide re-suspension of solids in the force main that have settled between pumping cycles. Under typical 

conditions of one pump operating, the velocity in the force main meets this requirement. Therefore, it can 

be concluded that the force main appears to be appropriately sized based on the documented pump station 

flows. It should be noted that this velocity will vary based on the influent solids concentration entering the 

pump station and the actual condition of the force main piping (i.e. C-value selected). 

As indicated in Table 4 – Pump Capacity Comparison for Auburn Street Pump Station, the system head 

and pump curves were used to calculate the peak operating point of the station with two pumps running. 

The calculated peak pumping capacity of the ASPS with two pumps in operation is calculated to range 

between 3,825 – 4,044 GPM, which is greater than the reported peak flow event of 3,500,000 GPD (2,340 



 

20-Inch Sewer Force Main Assessment  Page 19   
Town of Whitman, MA 
June 2019 

GPM). Therefore, it appears the pumps are appropriately sized to handle this 2010 peak flow event. Based 

on pump station records collected from the Town during the 2010 storm, two pumps were operating almost 

continuously at a total pump flow capacity of 2,917 GPM, which is below the documented two-pump 

performance capacity identified in the pump’s O&M manual. Since all three pumps were rebuilt after this 

2010 storm event took place, it appears that the pumps were performing below their documented pump 

capacity during this storm event and struggled to keep up with the peak flows observed at the pump station. 

This is consistent with our discussions with the Town regarding this peak flow event. 

3.4.3 Future Wastewater Flows 

Based on discussions with the Town, it is our understanding that they do not expect any significant buildout 

or expansion within the wastewater collection system at this time. Therefore, from a pumping capacity and 

hydraulics perspective, it appears the ASPS and its 20-inch DI force main are appropriately sized to handle 

the current and any future projected pump station flows. However, it should be noted that the pump station 

and its 20-inch DI force main are approaching 35-years of nearly continuous operation and may be beyond 

their useful life based on accepted industry/design standards. Discussions with American Ductile Iron Pipe 

Company, a leading manufacturer of ductile iron pipe, indicate that the lifespan of a ductile iron pipe when 

installed properly in a non-aggressive environment can reach up to 100 years. However, the lifespan of a 

ductile iron pipe installed in an aggressively corrosive environment without protection can range from 21 

to 40 years, depending on the level of corrosivity. Discussions with Pentair Fairbanks Nijhuis indicate that 

the lifespan of the pumps at the ASPS may range from 25 to 30 years depending on frequency of operation 

and maintenance. Based on this information, both the force main and the ASPS pumps are either nearing 

or beyond their useful life. 

3.4.4 Hydraulic Analysis Conclusions 

The hydraulic model and desktop analysis created provides the following insights into flow conditions 

along the force main route: 

• Because the force main’s highest point is its final discharge point, it is constantly flowing full under 

pressurized conditions. Open channel flow is not present within the pipeline, indicating that the 

pipe is likely not exposed to air or susceptible to corrosion from release of hydrogen sulfide and 

subsequent pipe crown corrosion. 

• Under typical flow conditions with one pump operating at the ASPS, the velocity in the entire 20-

inch pipeline is between 2.9-3.1 fps which is in accordance with the recommended TR-16 minimum 

velocity for resuspension of solids. 
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• The ASPS and its 20-inch DI force main are appropriately sized to handle the current pump station 

flows (average and peak) and any future projected pump station flows. 

3.5 Air Release/Cleanout Assessment 

As shown in Figure 1 – Town of Whitman 20-Inch Sewer Force Main, there are four air release manholes 

and three cleanout/access manholes located along the force main alignment that were installed as part of 

the original 20-inch DI force main construction. All of the air release valves along the alignment have been 

in continuous service for over 35 years and have shown significant signs of corrosion and deterioration. 

Appendix J – Air Release Valve Photos includes several photos of the air release valves along the force 

main alignment taken by EP field representatives during site visits. 

Based on our review of the original record drawings, it appears there are several observed high points at 

approximate Stations 30+00, 52+50, 68+00, 87+00, and 101+00 and two low points at approximate Stations 

17+00 and 70+00 that do not have air release/cleanout access manholes and could be susceptible to air and 

vacuum pocket entrainment during the rare scenario that the force main is being drained or filled. 

As stated in Section 2.2.4, Val-Matic’s Air Valve Sizing Software Program was used to determine if the 

existing air release valves along the alignment are appropriately sized. Appendix K provides a 

recommended pipeline air valve schedule for the force main alignment that includes the recommended 

valve sizes/models based on the assumed pipe materials, wastewater flows, and alignment of the force main. 

Through this analysis, it was determined that the existing air release valves along the force main alignment 

have been appropriately sized at 3 inches to handle maximum flow conditions observed at the ASPS. 

3.6 Easements 

Record information for the 20-inch DI force main identified on the April 1984 Camp Dresser & McKee 

Inc. record drawings (Appendix A – Auburn Street Pump Station and 20-Inch DI Force Main Record 

Drawings) indicates that the sewer force main easement varies in width along its alignment. As shown, 

between Auburn Street and Thatcher Street there is a 30-foot permanent sewer easement and a 20-foot 

temporary construction easement. The force main alignment transitions into a 50-foot wide permanent 

sewer easement with an adjacent temporary 10-foot construction easement off of Thatcher Street within the 

Junkyard, and then enters a 100-foot wide water easement in the Landfill Area before transitioning into the 

Brockton right-of-way limits on Southfield Drive. 

As part of the easement clearing work identified in Section 2.1, EP retained the services of Merrill Engineers 

& Land Surveyors to perform sewer easement research, delineate the limits of the easement, and complete 

a sewer easement survey. Official documentation collected from both the Town of Whitman and the City 
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of Brockton for the approximately 7,000 foot long cross-country permanent easement referenced on the 

reference drawings is included in Appendix L – Easement Information. The Order of Taking for the Town 

of Whitman Easement for Sewer Rights (Book 6292 Page 074) was signed on July 15, 1985, and the Order 

of Taking for the City of Brockton Easement for Sewer Rights (Book 3281 Page 674) was signed on March 

14, 1966. The purpose of these easements is to allow the Town of Whitman to operate, use, access, maintain, 

replace, and repair the existing 20-inch DI sewer force main. 

3.7 Record Drawing Accuracy 

Since the construction of the 20-inch DI force main in 1984, site conditions along certain sections of the 

pipe’s alignment have changed significantly. During review of the force main record drawings (Appendix 

A – Auburn Street Pump Station and 20-Inch DI Force Main Record Drawings), EP noted the following 

changes and discrepancies: 

• The force main from STA 25+48 to STA 32+44 was originally constructed within a cross country 

easement outside of the Auburn Street roadway. However, since 1984, the alignment of Auburn 

Street has been shifted north and currently lies directly above the force main. 

• The wooden shed at STA 113+50 between Thatcher Street and Beaver Brook designated to be 

removed on the record drawings is still in place within the force main easement. 

• The grades of the force main’s surrounding area have changed significantly within the Landfill 

Area, as the Landfill has been filled and capped since the pipe’s installation in 1984. 
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SECTION 4 PRELIMINARY ALTERNATIVES 

The findings and analysis of the 20-Inch Sewer Force Main Assessment indicate that the consecutive 

failures of the force main in 2016 and 2017 can likely be attributed to external corrosion of the ductile iron 

pipe by corrosive soils. Analysis of the soil samples taken along the force main alignment indicate that 

various locations along the route aside from the previous break locations contain soils that are considered 

corrosive to ductile iron pipe by the American Water Works Association’s “10-Point System” and that the 

force main at these locations is consequently at risk of failure. Of the 70 soil samples tested, approximately 

17% were determined to be highly corrosive to ductile iron pipe via the 10-Point System.  

Although there is no way to predict when or where another potential force main break will happen, the 20-

inch DI force main is approaching 35-years of nearly continuous operation and is beyond its useful life 

based on accepted industry/design standards and its high risk environment. As a result, Environmental 

Partners recommends the Town of Whitman consider either partial or full length replacement of the 16,000 

foot sewer force main. The following section presents the preliminary alternatives that were developed by 

EP to repair or replace the existing sewer force main, along with each alternative’s associated costs and 

permitting requirements. 

4.1 Description of Alternatives 

For this preliminary alternatives assessment, EP reviewed the internally prepared force main hydraulic 

analysis, the 2018 survey of the force main alignment, available record drawings, recent aerial imagery, 

and other data provided by the Town. Four alternatives have been identified as possible remedies for the 

recent force main issues, all of which include either full or partial installation of a new HDPE/PVC force 

main between the ASPS to the force main terminus manhole on Southfield Drive. Key considerations and 

elements common to all four alternatives include: 

• Force Main Alignment – To minimize permitting requirements, the recommended alignment for 

the new force main would follow the existing force main alignment within the roadways and 

easements. Where possible within the easement area, it is recommended the new force main be 

installed outside of a 10-foot offset from the existing force main. 

• Force Main Pipe Material – Due to the sporadic presence of corrosive soils along the existing 

force main alignment, the recommended pipe material for the new force main would be either 

HDPE or PVC, both of which are inert materials and are resistant to internal and external corrosion. 

• Force Main Pipe Size – As indicated in the hydraulic analysis, the existing force main is 

appropriately sized to handle average and maximum flows observed at the ASPS. The 

recommended pipe size for the new force main would therefore align with the existing force main’s 
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inside diameter of approximately 20.76 inches. For DR11 (200 psi) HDPE pipe, this would 

correspond with a 24” nominal sized pipe (19.375” inside diameter). For DR25 (165 psi) PVC pipe, 

this would correspond with a 20” nominal sized pipe (19.77” inside diameter). 

• Installation Method – The recommended installation method for the new PVC/HDPE force main 

is open cut installation for the entire length of the replacement. 

• Force Main Access – For all four alternatives, it is recommended that a 15’ wide gravel access 

road be installed above the force main within the easement limits to ensure proper access to the 

force main for maintenance purposes and to prohibit vegetation growth above the force main. 

• Appurtenances – As shown in the Hydraulic Profile provided in Appendix I – Hydraulic Profile, 

there are various high and low points along the existing force main alignment. As it is recommended 

that the new force main follow the alignment of the existing force main, the new force main will 

possess the same critical elevation points. Consequently, the new force main will require four (4) 

air release manholes and three (3) cleanout/access manholes along its alignment for full length 

replacement and one (1) air release manhole and one (1) cleanout/access manhole for partial 

replacement. 

• Connections – For full replacement, four connections will have to be made to connect the new 

force main into the existing collection system. Connections to the ASPS as well as the force main 

terminus manhole on Southfield Drive will be required in addition to connections to the Auburn 

Street West Pump Station and Auburn Street East Pump Station. For partial replacement, seven (7) 

connections will have to be made to connect the new force main into the existing collection system 

including connection to the Auburn Street East Pump Station. 

• Required Shutdowns – To make the required connections to the existing force main, the existing 

force main will have to be decommissioned, drained, and bypassed. Influent flows coming into the 

ASPS will have to be bypassed and transported from the ASPS to the BAWRF by tanker trucks 

while the connections are made.  

• Coordination – It is anticipated that significant coordination will be required to install the new 

force main including extensive dewatering along the entire length of the alignment, support of 

excavation, and traffic control. Additionally, full replacement of the new force main will require 

the crossing of the Beaver Brook and other intermittent streams. 

Further description of each alternative is provided in the following sections. 
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4.1.1 Alternative 1 – Install New HDPE/PVC Force Main & Abandon Existing Force Main 

Alternative 1 consists of the open cut installation of a new 15,700-foot 24” HDPE or 20” PVC sewer force 

main and the abandonment of the existing 20-inch DI force main in place. A conceptual figure depicting 

Alternative 1 is included as Figure 10 – Alternative 1 New Sewer Force Main.  

4.1.2 Alternative 2A – Install New HDPE/PVC Force Main & CIPP Line Existing Force Main 

Alternative 2A consists of the open cut installation of a new 15,700-foot 24” HDPE or 20” PVC sewer 

force main and the rehabilitation of the existing 20-inch DI force main for future use a standby pipe. Under 

this alternative, the existing force main would be CCTV inspected, cleaned, cured in placed lined, and all 

appurtenances along its alignment including manholes and valves would be replaced. Access pits would 

have to be installed along the force main alignment to allow for CCTV, cleaning, and lining of the pipeline. 

A conceptual figure depicting Alternative 2A is included as Figure 11 – Alternative 2A New Sewer Force 

Main. 

4.1.3 Alternative 2B – Alternative 2A plus Additional Cross-Connection 

Alternative 2B is identical to Alternative 2A, aside from the implementation of an additional cross-

connection of the two sewer force mains at an intermediate, accessible location at the east side of Alger 

Street. The purpose of this additional connection is to provide a means to isolate a portion of the active 

force main and switch wastewater flows to the standby force main to allow maintenance. A conceptual 

figure depicting Alternative 2B is included as Figure 12 – Alternative 2B New Sewer Force Main.  

4.1.4 Alternative 3 – Partial Replacement & Abandonment of Existing Force Main 

Alternative 3 consists of partial replacement and abandonment of the existing force main and the open cut 

installation of approximately 5,390 feet of new 24” HDPE or 20” PVC sewer force main. Areas of 

replacement were selected based on the presence of corrosive soils as determined in Section 3.2.2 – Overall 

Corrosivity- Rated Analysis. These Sections include a 2180-foot segment on Auburn Street, a 1600-foot 

segment between Auburn Street and Beaver Brook, and a 1610-foot segment within the Landfill/Junkyard 

Areas. Implementation of Alternative 3 would eliminate the need to cross Beaver Brook and other 

intermittent streams along the existing force main alignment. A figure depicting Alternative 3 is included 

as Figure 13 – Alternative 3 New Sewer Force Main. 

4.2 Cost of Alternatives 

Detailed preliminary construction cost estimates have been prepared for each Alternative listed above and 

are included as Appendix M – Cost Estimates. Critical assumptions made during preparation of the 

preliminary construction cost estimates include: 
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• 200 linear feet of new force main piping can be installed on a daily basis. 

• The construction subtotal is based on May 2019 construction costs (ENR Construction Cost Index 

11230) and 1st Quarter 2019 construction costs (Turner Index 1135). 

• Installation of the 15-foot processed gravel easement access road is listed as a Bid Alternate in the 

cost estimates 

• The construction cost estimates include costs for the following miscellaneous items: 

o Temporary and final trench pavement restoration. Full road restoration (mill and overlay) 

is not included 

o Transport and disposal of contaminated materials found during construction activities 

o Bypassing of the ASPS via septage haulers during tie-in connections 

• Percentage markups for miscellaneous items include the following: 

o General contractor overhead and profit = 15% of raw construction costs 

o Bonds and insurance = 2.5% of construction costs 

o Design and construction contingency = 20% of construction costs 

o Midpoint construction escalation contingency = 3% of construction and contingency costs  

• Allowances for miscellaneous items include the following: 

o Police details = $200,000.00 

o Utility relocations = $50,000.00 

o Price adjustments (fuel, liquid asphalt, Portland cement) = $15,000.00 

A summary and comparison of these preliminary costs is included in Table 5 – Preliminary Cost Estimates 

of Primary Alternatives, below. The classification of the estimates provided according to the American 

Association of Cost Engineers (AACE) system is Class 4, which represents an estimate with an accuracy 

range of -30% to +50%. 

Table 5: Preliminary Cost Estimates of Primary Alternatives 

Alternative Probable 
Construction Cost 

1 $8,719,000.00 
2A $14,555,000.00 
2B $14,674,000.00 
3 $3,150,000.00 
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4.3 Permitting Requirements 

Due to the crossing of Beaver Brook and other intermittent streams along the force main alignment, 

permitting requirements for Alternatives 1, 2A, and 2B are anticipated to be significant. In comparison, 

Alternative 3 provides a solution that requires a less intensive permitting effort, as it does not propose 

construction within the Beaver Brook or intermittent streams. Initial research indicates the following 

permits would be required for construction of the new force main under Alternatives 1, 2A, and 2B.  

• 310 CMR 9.00 – Chapter 91, The Massachusetts Public Waterfront Act – Chapter 91 Notification 

(No License required because this project falls under the exemption category of “Pipelines, cables, 

conduits, sewers, and aqueducts entire embedded in the soil beneath such river or stream.”) 

• 310 CMR 10.00 – Notice of Intent (NOI) to Town of Whitman and Town of Brockton 

• 310 CMR 11.00 – Massachusetts Environmental Protection Act – Environmental Notification Form 

(Construction of one or more new sewer mains ½ or more miles in length, provided the sewer mains 

are not located in the right of way of existing roadways) 

• 314 CMR 4.00 and 314 CMR 9.00 – 401 Water Quality Certificate for dredging/filling 

• 950 CMR 71.00 – Project Notification Form 

• 33 CFR 320-332 – U.S. Army Corps of Engineers Section10/404 and 103 – Massachusetts 

Programmatic General Permit, Self-Verification Notification Form (Impacts in non-tidal waters of 

the U.S. that are  ≤5000 SF) 

In comparison, initial research indicates the following permits would be required for construction of the 

new force main under Alternative 3: 

• 310 CMR 10.00 – Notice of Intent (NOI) to Town of Whitman and Town of Brockton 

• 314 CMR 4.00 and 314 CMR 9.00 – 401 Water Quality Certificate for dredging/filling 

• 950 CMR 71.00 – Project Notification Form 

4.4 Comparison of Alternatives 

A comparison of the four outlined alternatives is presented in Table 6 – Advantages/Disadvantages of 

Alternatives, below. As indicated, Alternatives 1, 2A, and 2B will provide the Town with long term 

solutions for repairing/replacing the existing force main. While Alternative 3 provides the Town with a 

faster and less expensive solution with minimal permitting requirements, its reliability and longevity cannot 

be quantified, as it replaces only a third of the existing force main, which is nearing its end of useful life. 

Although Options 2A and 2B come with a considerably higher price, they essentially provide two new force 

mains. EP recommends the Town proceed with Alternative 2B, which will provide the Town with an 
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additional cross connection between the active and standby pipe and will allow them to isolate portions of 

each force main for future maintenance purposes. 

Table 6: Advantages/Disadvantages of Alternatives 

Alt. Advantages Disadvantages 

1 

1. Less expensive than Alternatives 2A and 2B 
2. Faster to implement than Alternatives 2A and 2B 
3. Less land disturbance than Alternatives 2A and 2B 
4. Long Lifespan 

1. No redundancy provided 
2. Extensive permitting required 

2A 

1. Redundancy provided 
2. Long Lifespan  

1. More expensive than Alternatives 1 and 3 
2. More land disturbance than Alternative 1 and 3  
3. Longer than Alternatives 1 and 3 
4. Extensive permitting required 

2B 

1. Redundancy provided 
2. Additional provisions for maintenance 
3. Long Lifespan 

1. Most expensive alternative 
2. Longest alternative to implement 
3. Most amount of land disturbance  
4. Extensive permitting required 

3 

1. Least amount of land disturbance 
2. Least extensive permitting 
3. Least expensive alternative 
4. Fastest alternative to implement 

1. No redundancy provided 
2. Uncertain Lifespan 
3. Least reliable alternative 
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SECTION 5 FINAL RECOMENDATIONS 

The geoprobe drilling, soil testing, ultrasonic thickness testing, hydraulic analysis, and visual inspections 

performed on the 20-inch DI force main concluded that the failures of the force main in 2016 and 2017 can 

likely be attributed to external corrosion of the ductile iron pipe by corrosive soils, rather than internal 

corrosion due to the presence of hydrogen sulfide gas. Analysis of the soil samples taken along the force 

main alignment indicate that various locations along the route, aside from the previous break locations, 

contain soils that are considered corrosive to ductile iron pipe by the American Water Works Association’s 

“10-Point System.”  

Based on the findings of the 20-inch Sewer Force Main Assessment project and discussions with the 

Whitman Department of Public Works, EP recommends that the Town consider either partial or full length 

replacement of the 16,000 foot sewer force main due to concerns with its long-term reliability and the 

associated risk of corrosion and failure due to exposure to corrosive soils along its alignment. The remaining 

life of the 20-inch force main cannot be predicted, therefore, it should either be abandoned in place or 

rehabilitated and used in conjunction with the newly constructed force main as a standby pipe. The existing 

force main should not be solely relied upon to convey all wastewater flows from the ASPS to the BAWRF. 
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Appendix A: Auburn Street Pump Station and 20-Inch DI Force Main Record Drawings 
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Appendix B: Auburn Street Pump Station O&M Manual 
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Appendix C: Auburn Street Pump Station Operator’s Logs 
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Appendix D: Geoprobe Locations Map Book 
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BORING LOG

Boring No: B-1

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/25/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

6.5

groundwater approx 5' bgs

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Boring terminated at 15' bgs

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/40"

60"/56"

60"/40" NA

Observations

S1

S2

Soil Description

dry, medium to fine SAND with gravel and a layer of 
SILT

wet, grey to brown, medium to fine SAND

wet, brown sandy SILT
to
wet, grey SILT

S3



BORING LOG

Boring No: B-2

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/25/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

dry, grey to dark grey silt

S3

60"/56"

60"/45" NA

Observations

S1

S2

Soil Description

dry, medium to fine SAND with gravel

wet, brown, medium to fine silty SAND transitioning 
to dry, grey to dark grey SILT

Boring terminated at 15' bgs

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/30"

Corrosion
Score

NA

6.5

groundwater approx 5' bgs



BORING LOG

Boring No: B-3

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/25/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

60"/38"

Observations

S1

S2

Soil Description

wet, medium to fine SAND with gravel and a band 
of SILT

wet, brown, medium to fine silty SAND transitioning 
to dry, grey to dark grey SILT

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/32"

Corrosion
Score

NA

4.5

groundwater approx 5' bgs

Boring terminated at 10' bgs



BORING LOG

Boring No: B-4

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/25/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

4.5

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/28"

wet, medium to fine SAND with gravel

wet, grey, medium to fine silty SAND
to 
dry, grey, SILT

Boring terminated at 10' bgs

60"/36"

Observations

Groundwater approx 3' bgsS1

S2

Soil Description



BORING LOG

Boring No: B-5

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/25/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

wet, grey, sandy SILT with gravel

S3

60"/20"

60"/34" NA

Observations

S1

S2

Soil Description

moist, medium to fine SAND with gravel

wet, grey, medium to fine silty SAND with a layer of 
gravel

Boring terminated at 15' bgs

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/23"

Corrosion
Score

NA

3

groundwater approx 5' bgs



BORING LOG

Boring No: B-6

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/25/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

3

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/20"

dry, brown, medium to fine SAND with gravel 
transitioning to wet, grey, medium to fine SAND

wet, grey, medium to fine SAND transitioning to 
wet, grey SILT

Boring terminated at 10' bgs

60"/44"

Observations

Groundwater approx 2' bgsS1

S2

Soil Description



BORING LOG

Boring No: B-7

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/25/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

60"/38"

Observations

Groundwater approx 3' bgsS1

S2

Soil Description

Boring terminated at 10' bgs

dry, brown, medium to fine SAND with gravel 

wet, grey, medium to fine silty SAND

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/33"

Corrosion
Score

NA

3



BORING LOG

Boring No: B-8

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

3

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/40"

moist, brown, medium to fine silty SAND 
to
wet, tan, medium to fine silty SAND

wet, brown to tan, medium to fine silty SAND
to 
wet, grey, SILT

Boring terminated at 10' bgs

60"/54"

Observations

Groundwater approx 3' bgsS1

S2

Soil Description



BORING LOG

Boring No: B-9

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

8

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/22"

moist, brown to dark brown, medium to fine SAND 
with gravel 

wet, grey, medium to fine silty SAND 
to
dry, grey, SILT 
to
wet, grey, medium silty SAND

Boring terminated at 10' bgs

60"/49"

Observations

Groundwater approx 3' bgsS1

S2

Soil Description



BORING LOG

Boring No: B-10

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

3

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/23"

moist, brown to dark brown, medium to fine SAND 
with gravel and cobble

wet, grey, medium to fine silty SAND with gravel
to
dry, grey, SILT 

Boring terminated at 10' bgs

60"/45"

Observations

Groundwater approx 3' bgsS1

S2

Soil Description



BORING LOG

Boring No: B-11

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

3

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/0"

no recovery

wet, grey, coarse to fine silty SAND with gravel
to
dry, grey, SILT 

Boring terminated at 10' bgs

60"/53"

Observations

Depth to groundwater is unknownS1

S2

Soil Description



BORING LOG

Boring No: B-12

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

5.5

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/25"

moist, brown to dark brown, medium to fine SAND 
with  10" wide organic layer approximately 10" bgs

wet, grey, medium to fine silty SAND

Boring terminated at 10' bgs

60"/40"

Observations

Groundwater approx 3' bgsS1

S2

Soil Description



BORING LOG

Boring No: B-13

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

9

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/13"

wet, brown, silty SAND

wet, grey, medium to fine silty SAND
to
dry, grey, SILT 
to
wet, grey, medium to fine silty SAND

Boring terminated at 10' bgs

60"/48"

Observations

Groundwater approx 2' bgsS1

S2

Soil Description



BORING LOG

Boring No: B-14

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

dry, grey, sandy SILT with trace gravel

S3

60"/35"

60"/36" NA

Observations

S1

S2

Soil Description

moist organic layer
to
dry, brown silty SAND

dry, grey, sandy SILT with trace gravel

Boring terminated at 15' bgs

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/34"

Corrosion
Score

NA

3

groundwater depth is unknown



BORING LOG

Boring No: B-15

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

6.5

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/19"

60"/46"

Observations

Boring terminated at 10' bgs

S1

S2

Soil Description

dry, brown, medium to fine SAND with gravel

moist, grey sandy SILT



BORING LOG

Boring No: B-16

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

4

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/26"

60"/24"

Observations

top of sample wet water on surface

Boring terminated at 10' bgs

S1

S2

Soil Description

wet, brown, medium to fine SAND with gravel
to
dry, grey sandy SILT

wet, brown, medium to coarse silty SAND sandy 
SILT



BORING LOG

Boring No: B-17

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

4

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/33"

60"/50"

Observations

groundwater depth is assumed to be less 
than 5' bgs

Boring terminated at 10' bgs

S1

S2

Soil Description

wet, brown, organic topsoil
to
wet, brown, medium to fine silty SAND

wet, brown, medium to coarse silty SAND 
to
wet, brown, fine silty SAND



BORING LOG

Boring No: B-18

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

6.5

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/37"

60"/60"

Observations

groundwater depth is assumed to be less 
than 5' bgs

Boring terminated at 10' bgs

S1

S2

Soil Description

wet, brown, silty SAND with gravel
to
wet, grey, medium to fine silty SAND

wet, grey, medium to fine silty SAND 
to
wet, fine sandy SILT



BORING LOG

Boring No: B-19

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

7.5

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/36"

60"/35"

Observations

groundwater depth is assumed to be less 
than 5' bgs

Boring terminated at 10' bgs

S1

S2

Soil Description

dry, brown, silty SAND

wet, grey, medium to fine silty SAND 
to
dry, fine sandy SILT



BORING LOG

Boring No: B-20

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

3

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/34"

60"/24"

Observations

groundwater depth is assumed to be less 
than 5' bgs

Boring terminated at 10' bgs

S1

S2

Soil Description

dry, brown, medium to fine silty SAND

wet,brown, medium to fine silty SAND



BORING LOG

Boring No: B-21

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

6.5

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/0"

60"/27"

Observations

groundwater depth is assumed to be less 
than 5' bgs

Boring terminated at 10' bgs

S1

S2

Soil Description

No Recovery

wet, brown, medium to fine silty SAND with gravel



BORING LOG

Boring No: B-22

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

6.5

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/20"

60"/43"

Observations

Groundwater depth at 
approximately 6' bgs

Boring terminated at 10' bgs

S1

S2

Soil Description

dry, brown silty SAND with gravel
to
organic peat layer

dry, grey, sandy SILT
to
wet,grey, sandy SILT



BORING LOG

Boring No: B-23

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Boring terminated at 10' bgs

groundwater approx 7' bgs

Corrosion
Score

NA

8.5

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/30"

60"/35"

Observations

S1

S2

Soil Description

dry, brown, medium silty SAND with gravel
to
organic peat layer

dry, brown, fine silty SAND
to
wet, grey, fine silty SAND



BORING LOG

Boring No: B-24

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Observations

S1

S2

Soil Description

dry, grey, silty SAND with gravel

wet, grey, silty SAND with gravel

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/19"

60"/28"

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Corrosion
Score

NA

7

groundwater approx 5' bgs

Boring terminated at 10' bgs

oxidation present



BORING LOG

Boring No: B-25

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/26/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Observations

oxidation presentS1

S2

Soil Description

dry, brown, silty SAND with gravel

wet, brown, silty SAND with gravel

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/22"

60"/43"

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Corrosion
Score

NA

8.5

groundwater approx 5' bgs

Boring terminated at 10' bgs

oxidation present



BORING LOG

Boring No: B-26

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/27/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Observations

S1

S2

Soil Description

moist, brown, silty SAND with gravel

wet, grey, silty SAND with gravel

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/24"

60"/33"

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Corrosion
Score

NA

3

groundwater approx 5' bgs

Boring terminated at 10' bgs

slight oxidation present



BORING LOG

Boring No: B-27

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/27/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Observations

S1

S2

Soil Description

dry, brown, silty SAND with gravel

wet, grey, silty SAND with gravel

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/20"

60"/44"

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Corrosion
Score

NA

3

groundwater approx 5' bgs

Boring terminated at 10' bgs

slight oxidation present



BORING LOG

Boring No: B-28

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/27/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

NA

Observations

S1

S2

Soil Description

dry, brown, silty SAND with gravel

wet, grey, silty SAND with gravel

wet, grey, fine silty SAND
to
wet, grey coarse SAND
to
wet, grey, fine silty SAND

S3

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/24"

60"/30"

60"/60"

Boring terminated at 15' bgs

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Corrosion
Score

NA

NA

groundwater approx 5' bgs



BORING LOG

Boring No: B-29A

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/27/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Boring terminated at 10' bgs

Corrosion
Score

NA

NA

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/31"

60"/0"

groundwater depth is unknown

Observations

croesote odor in asphalt layer approximately 
2.5' bgs

S1

S2

Soil Description

dry, brown, silty SAND with gravel
to
black asphalt layer

no recovery



BORING LOG

Boring No: B-29B

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/27/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Boring terminated at 10' bgs

Corrosion
Score

NA

NA

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/20"

60"/16"

groundwater approx 5' bgs

Observations

croesote odor in asphalt 
layer approximately 2.5' bgs

S1

S2

Soil Description

dry, brown, silty SAND with gravel
to
black asphalt layer

wet, brown silty SAND with gravel



BORING LOG

Boring No: B-30

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/27/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Boring terminated at 10' bgs

Corrosion
Score

NA

NA

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/27"

60"/17"

groundwater approx 5' bgs

Observations

croesote odor in asphalt 
layer approximately 2.5' bgs

S1

S2

Soil Description

dry, brown, silty SAND with gravel
to
dry, dark layer with asphalt smell
to
cored cobble

wet, brown silty SAND with gravel



BORING LOG

Boring No: B-31

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/27/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Boring terminated at 10' bgs

croesote odor in asphalt 
layer approximately 2.5' bgs

Corrosion
Score

NA

3

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/15"

60"/36"

groundwater approx 5' bgs

Observations

S1

S2

Soil Description

dry, brown, silty SAND with gravel
to
cored cobble

wet, brown silty SAND with gravel
to
asphalt layer
to
dry, grey sandy SILT



BORING LOG

Boring No: B-32

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/27/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Boring terminated at 10' bgs

oxidation present at suspected 
pipe depth of 8' bgs

Corrosion
Score

NA

3

Project: Whitman Force Main Investigation

Location: Off Alger Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/25"

60"/60"

groundwater approx 5' bgs

Observations

S1

S2

Soil Description

dry, brown, silty SAND with gravel

wet, brown silty SAND with gravel
to
wet, orange/ grey, silty SAND
to
moist, grey, fine silty SAND



BORING LOG

Boring No: B-33

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/27/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Boring terminated at 10' bgs

Corrosion
Score

NA

5.5

Project: Whitman Force Main Investigation

Location: Off Alger Street, Whitman, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/29"

60"/22"

groundwater approx 5' bgs

Observations

S1

S2

Soil Description

dry, brown, silty SAND with gravel
to
organic peat layer

wet, brown silty SAND with gravel
to
dry, grey, silty SAND



BORING LOG

Boring No: B-34

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/27/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

S1

S2

Soil Description

dry, brown, silty SAND with gravel

no recovery

S3 sample indicates 
5'-10' material is wet

60"/23"

60"/0"

60"/11"

groundwater depth is unknown

NA

Observations

Boring terminated at 15' bgs

Project: Whitman Force Main Investigation

Location: Off Alger Street, Whitman, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

wet, coarse SAND and gravel

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

S3

Corrosion
Score

NA

NA



BORING LOG

Boring No: B-35

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/27/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Observations

S1

S2

Soil Description

dry, brown, silty SAND with gravel and cobbles

no recovery

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/32"

60"/0"

groundwater approx 5' bgs

Project: Whitman Force Main Investigation

Location: Off Alger Street, Whitman, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Corrosion
Score

NA

NA

Boring terminated at 10' bgs



BORING LOG

Boring No: B-TH1

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/27/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Observations

oxidation presentS1

S2

Soil Description

dry, brown/orange, silty SAND with gravel

wet, brown, silty SAND with gravel
to
dry, grey sandy SILT

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/28"

60"/60"

groundwater approx 5' bgs

Project: Whitman Force Main Investigation

Location:Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Corrosion
Score

NA

3

Boring terminated at 10' bgs



BORING LOG

Boring No: B-TH2

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/27/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Observations

S1

S2

Soil Description

dry, brown, silty SAND with gravel

wet, brown, silty SAND with gravel

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/40"

60"/56"

groundwater approx 5' bgs

Project: Whitman Force Main Investigation

Location:Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Corrosion
Score

NA

3

Boring terminated at 10' bgs

oxidation present



BORING LOG

Boring No: B-TH3

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/28/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Observations

S1

S2

Soil Description

moist, brown, silty SAND with gravel

dry, brown, silty SAND with gravel

Weather: Sunny, 40s

Performed By: SJG

Checked By:

60"/23"

60"/41"

groundwater depth is unknown

Project: Whitman Force Main Investigation

Location:Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Corrosion
Score

NA

3

Boring terminated at 10' bgs

oxidation present



BORING LOG

Boring No: B-TH4

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/28/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Boring terminated at 10' bgs

oxidation present

Corrosion
Score

NA

3

Project: Whitman Force Main Investigation

Location:Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Sunny, 40s

Performed By: SJG

Checked By:

60"/42"

60"/44"

Observations

oxidation present

groundwater approx 3' bgs
S1

S2

Soil Description

wet, brown, silty SAND with gravel
to
wet, orange silty SAND 

wet, orange, silty SAND with gravel
to
dry, tan sandy SILT



BORING LOG

Boring No: B-TH5

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/28/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Observations

oxidation presentS1

S2

Soil Description

moist, brown, silty SAND with gravel

wet, brown silty SAND with gravel

Weather: Sunny, 40s

Performed By: SJG

Checked By:

60"/36"

60"/42"

groundwater approx 3' bgs

Project: Whitman Force Main Investigation

Location:Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Corrosion
Score

NA

3

Boring terminated at 10' bgs

oxidation present



BORING LOG

Boring No: B-TH6

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/28/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Boring terminated at 10' bgs

oxidation present

Corrosion
Score

NA

4

Project: Whitman Force Main Investigation

Location:Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Sunny, 40s

Performed By: SJG

Checked By:

60"/43"

60"/44"

groundwater approx 5' bgs

Observations

S1

S2

Soil Description

dry, brown, silty SAND with gravel

wet, brown, silty SAND
to
dry, tan sandy SILT



BORING LOG

Boring No: B-TH7

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/28/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

4

Project: Whitman Force Main Investigation

Location:Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Boring terminated at 15' bgs

Weather: Suny, 40s

Performed By: SJG

Checked By:

60"/33"

60"/30"

60"/48" NA

Observations

groundwater approx 3' bgsS1

S2

Soil Description

dry, brown, silty SAND with gravel
to
wet, brown, silty SAND

wet, brown, silty SAND

wet, brown, silty SAND
to
dry, grey SILT

S3



BORING LOG

Boring No: B-TH8

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/28/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Boring terminated at 10' bgs

oxidation present

Corrosion
Score

NA

3

Project: Whitman Force Main Investigation

Location:Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Sunny, 40s

Performed By: SJG

Checked By:

60"/36"

60"/60"

groundwater approx 5' bgs

Observations

S1

S2

Soil Description

dry, brown, silty SAND with gravel
to
wet, brown, silty SAND

wet, brown, silty SAND
to
dry, tan sandy SILT



BORING LOG

Boring No: B-TH11

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/28/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Boring terminated at 13' bgs

S3 60/50"

Wet, grey silty SAND with gravel

NA

Sampled from 8' to 13' 

Observations

S1

S2

Soil Description

dry, brown, silty SAND with gravel

wet, brown, silty SAND with gravel
to
wet, grey sandy SILT

Weather: Sunny, 40s

Performed By: SJG

Checked By:

60"/11"

60"/42"

groundwater approx 5' bgs

Project: Whitman Force Main Investigation

Location:Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Corrosion
Score

NA

3



BORING LOG

Boring No: B-TH12

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/29/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Corrosion
Score

NA

17

Project: Whitman Force Main Investigation

Location:Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: MAC

Checked By:

60"/24"

Boring terminated at 15' bgs

Dry, dark brown, SILTY SAND and loam, glass and 
wood observed from 1-2' bgs. 

Wet, dark brown, 18" of SILTY SAND, 18" of grey, 
SILT and fine sand with 6" of light brown/tan iron 
concentrations.

Wet, dark brown/black, 7" of SILTY SAND, and 
trace gravel, 34" of grey SILT with trace gravel. 

S3

60"/36"

60"/41" NA

Observations

Groundwater approx 4' bgsS1

S2

Soil Description



BORING LOG

Boring No: B-TH13

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 3/29/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

S3

60"/48"

60"/42" 5.5

Observations

Groundwater approx 4' bgsS1

S2

Soil Description

Wet, dark brown/black, 7" SILTY SAND with little 
grey silt, tan/light brown, 7" SILT with orange iron 
concentrations streaking, tan/brown, 10" medium - 
coarse SAND, 18" SILTY COARSE SAND. 

Boring terminated at 15' bgs

Dry, dark brown, 24" medium SAND and loam, 12" 
grey/black, SILTY SAND with trace gravel.

Dry, dark brown/black, 15" SILTY SAND with little 
gravel, 33" grey, dense, SILT AND GRAVEL with 
little fine sand. 

Project: Whitman Force Main Investigation

Location:Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Weather: Cloudy, 40s

Performed By: MAC

Checked By:

60"/36"

Corrosion
Score

NA

NA



BORING LOG

Boring No: B-JY1

Location: Junk Yard

See Site Figure Approx. Ground Elevation: 103.41 ft

Approx. Groundwater Elevation: 98.41 ft

Date/Time of Groundwater Elevation: 3/29/19

Date: 3/29/19 Datum: NAD 1983

Date: Boring Locus Map Project No. R279-1704

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

NA

15.5

NOTES: 

1. Laboratory sample collected from iron 
concentrations observed in S3 (10-15' bgs). 

Corrosion
Score

S3

Project: Whitman Force Main Investigation

Location: Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

60"/40"

Wet, 9" grey, SILTY FINE SAND with 6" iron 
concentrations streaking, 21" tan/grey, medium to 
coarse SAND.

S1

S2

Soil Description

Dry, 4" brown, medium SAND with little gravel, 4" 
grey, GRAVEL/crushed rock fragments, 28" dark 
brown/black, medium SILTY SAND with little 
gravel. 

Wet, 7" dark brown/black, PEAT, 35" grey/black, 
SILTY MEDIUM SAND with trace wood chips, 5" 
black, PEAT. 

Observations

GW observed at ~ 5' bgs

Boring terminated at 15' bgs

NA

Weather: Cloudy, 40s

Performed By: MAC

Checked By:

60"/34"

60"/47"



BORING LOG

Boring No: B-JY2

Location: Junk Yard

See Site Figure Approx. Ground Elevation: 103.49 ft

Approx. Groundwater Elevation: 98.49 ft

Date/Time of Groundwater Elevation: 3/29/19

Date: 3/29/19 Datum: NAD 1983

Date: Boring Locus Map Project No. R279-1704

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Observations

GW observed at ~ 5' bgs

Boring terminated at 10' bgs

NA

4

S1

S2

Dry, 4" tan, crushed rock fragments/GRAVEL, 41" 
dark brown/black, medium to coarse SAND AND 
GRAVEL.

Wet, 4" dark brown, medium to coarse SAND and 
GRAVEL, 9" black, PEAT. 

Weather: Cloudy, 40s

Performed By: MAC

Checked By:

60"/45"

60"/13"

Soil Description

Project: Whitman Force Main Investigation

Location: Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES: 

1. Laboratory sample collected from peat 
observed in S2 (5-10 ft bgs). 

Corrosion
Score



BORING LOG

Boring No: B-JY3

Location: Junk Yard

See Site Figure Approx. Ground Elevation: 103.49 ft

Approx. Groundwater Elevation: 98.49 ft

Date/Time of Groundwater Elevation: 3/29/19

Date: 3/29/19 Datum: NAD 1983

Date: Boring Locus Map Project No. R279-1704

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Boring terminated at 10' bgs

GW observed at ~ 5' bgs

Observations

S1

S2

Dry, 11" brown and grey, medium to coarse SAND 
and gravel, 30" dark brown/black coarse SAND 
AND GRAVEL with little PEAT. 

Wet, 39" dark brown/black PEAT with interbedded 
layers of coarse sand and gravel. 

NA

5

Weather: Cloudy, 40s

Performed By: MAC

Checked By:

60"/32"

60"/39"

Soil Description

Project: Whitman Force Main Investigation

Location: Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES: 

1. Laboratory sample collected from peat 
observed in S2 (5-10 ft bgs). 

Corrosion
Score



BORING LOG

Boring No: B-LF1

Location: Landfill

See Site Figure Approx. Ground Elevation: 108.59 ft

Approx. Groundwater Elevation: 103.59 ft

Date/Time of Groundwater Elevation: 3/29/19

Date: 3/29/19 Datum: NAD 1983

Date: Boring Locus Map Project No. R279-1704

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Observations

GW observed at ~ 5' bgs

Boring terminated at 10' bgs

5.5

S1

S2

Dry, 12" brown/tan, coarse SAND AND GRAVEL, 
7" red crushed brick/clay, 17" brown, medium to 
coarse SILTY SAND with little gravel. 

Wet, 26" brown and orange, coarse SILTY SAND 
with little gravel, 6" black PEAT.

Weather: Cloudy, 40s

Performed By: MAC

Checked By:

60"/41"

60"/42"

Soil Description

Project: Whitman Force Main Investigation

Location: Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES: 

1. Laboratory sample collected from peat 
observed in S2 (5-10 ft bgs). 

Corrosion
Score



BORING LOG

Boring No: B-LF2

Location: Landfill

See Site Figure Approx. Ground Elevation: 109.70 ft

Approx. Groundwater Elevation: 105.70 ft

Date/Time of Groundwater Elevation: 3/29/19

Date: 3/29/19 Datum: NAD 1983

Date: Boring Locus Map Project No. R279-1704

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Observations

GW observed at ~ 4' bgs

Peat observed. 

Boring terminated at 10' bgs

S1

S2

Dry, 38" brown, SILTY SAND with little gravel, 10" 
dark brown/black, PEAT with some silty sand and 
little gravel. 

Wet, 8" tan/brown SILTY SAND with trace to little 
gravel, little crushed brick/clay, 10" black PEAT, 4" 
brown, glass shards and SILTY SAND, 13" tan 
SILTY COARSE SAND. 

NA

6.5

Weather: Cloudy, 40s

Performed By: MAC

Checked By:

60"/48"

60"/35"

Soil Description

Project: Whitman Force Main Investigation

Location: Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES: 

1. Laboratory sample collected from peat 
observed in S2 (5-10 ft bgs). 

Corrosion
Score



BORING LOG

Boring No: B-LF3

Location: Landfill

See Site Figure Approx. Ground Elevation: 111.50 ft

Approx. Groundwater Elevation: 107.50 ft

Date/Time of Groundwater Elevation: 3/29/19

Date: 3/29/19 Datum: NAD 1983

Date: Boring Locus Map Project No. R279-1704

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

peat observed

peat observed

NOTES:1. 
Laboratory samples collected from peat 
observed in S2 and S3 (5-10 and 10-15 ft bgs). 

Weather: Cloudy, 40s

Performed By: MAC

Checked By:

60"/46"

Corrosion
Score

NA

10

Dry, 11" tan/light brown, gravelly medium SAND, 7" 
dark brown medium SAND with little silt, 3" grey 
crushed GRAVEL, 4" dark brown medium SAND 
with little silt,  21" dark brown/black medium SAND 
with little - some PEAT. 

Dry, 16" dark brown/black silty SAND with organics 
and little gravel, 7" brown/grey crushed glass mixed 
with silty medium SAND, 20" black PEAT with little 
gravel. 

Project: Whitman Force Main Investigation

Location:Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

Wet, 22" black PEAT with little fine sand and 
gravel, 16" grey SILT with trace fine sand. 

Boring terminated at 15' bgs

S3

60"/43"

60"/38" 8.5

Observations

Groundwater approx 4' bgsS1

S2

Soil Description



BORING LOG

Boring No: B-LF4

Location: Landfill

See Site Figure Approx. Ground Elevation: 113.25 ft

Approx. Groundwater Elevation: 107.50 ft

Date/Time of Groundwater Elevation: 3/29/19

Date: 3/29/19 Datum: NAD 1983

Date: Boring Locus Map Project No. R279-1704

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Observations

GW observed at ~ 4' bgs

Peat observed.

Boring terminated at 15' bgs

15.5

NA

NAS1

S2

Dry, 19" dark brown silty medium SAND with trace 
gravel, 20" dark brown/black PEAT with 2" layers of 
crushed brick and crushed gravel.

Wet, 16" dark brown/black silty medium SAND with 
little organic matter.

Weather: Cloudy, 40s

Performed By: MAC

Checked By:

60"/39"

60"/16"

Soil Description

Project: Whitman Force Main Investigation

Location: Off Thatcher Street, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

S3 60"/31"

Wet, 14" dark brown/black PEAT with little silty 
sand and gravel, 17" grey SILT with trace fine sand

NOTES: 

1. Laboratory sample collected from peat 
observed in  S3 (10-15 ft bgs). 

Corrosion
Score



BORING LOG

Boring No: B-SF1

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 4/17/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Observations

groundwater rose to top of borehole

light oxidation

Boring terminated at 10' bgs

S1

S2

Soil Description

wet, brown, medium to fine SAND with gravel

wet, brown, medium to fine SAND
to
wet, black layer with slight oxidation
to
Dry, brown, silty SAND

Weather: Sunny, 50s

Performed By: SJG

Checked By:

60"/39"

60"/60"

Project: Whitman Force Main Investigation

Location: Southfield Drive, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Corrosion
Score

NA

12.5



BORING LOG

Boring No: B-SF2

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 4/17/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS

Corrosion
Score

NA

9.5

NOTES:

Page 1 of 1

Project: Whitman Force Main Investigation

Location: Southfield Drive, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

S1

S2

Soil Description

dry, brown, silty SAND with gravel and cobbles

wet, brown, silty SAND (6")
to
dry, grey/black, silty SAND
to
dry, brown, silty SAND

Weather: Sunny, 50s

Performed By: SJG

Checked By:

60"/24"

60"/50"

Observations

Boring terminated at 10' bgs

oxidation present



BORING LOG

Boring No: B-SF3

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 4/17/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS

Corrosion
Score

NA

1

NOTES:

Page 1 of 1

Project: Whitman Force Main Investigation

Location: Southfield Drive, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

S1

S2

Soil Description

dry, brown, silty SAND with gravel and a cobble

wet, brown, fine to coarse silty SAND with gravel 
and some cobbles

Weather: Sunny, 50s

Performed By: SJG

Checked By:

60"/30"

60"/50"

Observations

Boring terminated at 10' bgs



BORING LOG

Boring No: B-SF4

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 4/17/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS

Corrosion
Score

NA

1

NOTES:

oxidation present

Page 1 of 1

Project: Whitman Force Main Investigation

Location: Southfield Drive, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

S1

S2

Soil Description

dry, brown, fine silty SAND with gravel and a cobble
to
6" wet, brown/orange, medium to coarse SAND 
with gravel

wet, brown/orange, medium to coarse silty SAND 
with gravel and some cobbles

Weather: Sunny, 50s

Performed By: SJG

Checked By:

60"/39"

60"/39"

Observations

Boring terminated at 10' bgs

oxidation present



BORING LOG

Boring No: B-SF5

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 4/17/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS

Corrosion
Score

NA

2

NOTES:

oxidation present

Page 1 of 1

Project: Whitman Force Main Investigation

Location: Southfield Drive, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

S1

S2

Soil Description

dry, brown, fine silty SAND with gravel and a cobble
to
6" wet, brown/orange, medium to coarse SAND 
with gravel

wet, brown, silty SAND with gravel
to
wet, dark brown/orange, silty SAND oxidized layer
to
dry, brown silty SAND

Weather: Sunny, 50s

Performed By: SJG

Checked By:

60"/30"

60"/50"

Observations

Boring terminated at 10' bgs

oxidation present



BORING LOG

Boring No: B-SF6

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 4/17/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS

Corrosion
Score

NA

NOTES:

Page 1 of 1

S2

Refusal at 7.5' bgs

Project: Whitman Force Main Investigation

Location: Southfield Drive, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/52"

18" dry, brown, silty SAND with gravel
12" rock fragments

30"/30"

Observations

slight oxidation present
no lab sample due to refusal depth

NA

S1

Soil Description

dry, brown, silty SAND with a cobble



BORING LOG

Boring No: B-SF7

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 4/17/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS

dry, brown, fine to medium silty SAND with gravel

48"/36"S3

Refusal at 14' bgs

No lab sample due to lack of visible 
oxidation

Corrosion
Score

NA

NA

NOTES:

Page 1 of 1

Project: Whitman Force Main Investigation

Location: Southfield Drive, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

S1

Observations

S2

Soil Description

dry, brown, silty SAND with gravel and cobbles

dry, brown, fine to medium silty SAND with a band 
of coarse sand and gravel and cobbles

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/48"

60"/29"

NA



BORING LOG

Boring No: B-AU1

Location: Auburn Street

See Site Figure Approx. Ground Elevation: 103.54 ft

Approx. Groundwater Elevation: 97.54 ft

Date/Time of Groundwater Elevation: 4/4/19

Date: 4/4/19 Datum: NAD 1983

Date: Boring Locus Map Project No. R279-1704

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

NA

NA

Observations

Project: Whitman Force Main Investigation

Location: Auburn Street, Whitman, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

Weather: Cloudy, 50s

GW observed at ~ 6' bgs. 

Boring terminated at 10' bgs.

Performed By: MAC

Checked By:

Corrosion
Score

S2

Dry, 26" dark brown/tan, fine to medium SAND 
AND GRAVEL. 

Wet, 35" tan, SILTY fine to medium SAND, 10" 
tan/orange fine to medium SAND with trace silt and 
little gravel, 7" grey SILT with little fine to medium 
sand, 5" tan/orange SILT with little fine sand.

Soil Description

NOTES: 

1. No laboratory sample collected from this 
boring.

60"/26"

60"/57"

S1



BORING LOG

Boring No: B-AU2

Location: Auburn Street

See Site Figure Approx. Ground Elevation: 104.46 ft

Approx. Groundwater Elevation: 98.46 ft

Date/Time of Groundwater Elevation: 4/4/19

Date: 4/4/19 Datum: NAD 1983

Date: Boring Locus Map Project No. R279-1704

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

4

Observations

GW observed at ~ 6' bgs. 

Boring terminated at 10' bgs.

Project: Whitman Force Main Investigation

Location: Auburn Street, Whitman, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

Weather: Cloudy, 50s

Performed By: MAC

Checked By:

Corrosion
Score

S2

Dry, 16" black/grey asphalt and crushed GRAVEL, 
44" brown silty fine to medium SAND with little 
gravel. 

Dry, 6" black/grey asphalt (possibly fallen down 
from S1), 51" tan/brown fine to coarse SAND with 
little gravel. Iron concentrations observed from ~6-
8.5 ft bgs.

Soil Description

NOTES: 

1. Laboratory sample collected from S2 (iron 
concentrations). 

60"/60"

60"/57"

S1



BORING LOG

Boring No: B-AU3

Location: Auburn Street

See Site Figure Approx. Ground Elevation: 108.03 ft

Approx. Groundwater Elevation: 102.03 ft

Date/Time of Groundwater Elevation: 4/4/19

Date: 4/4/19 Datum: NAD 1983

Date: Boring Locus Map Project No. R279-1704

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

N/A

NA

Observations

GW observed at ~ 6' bgs. 

Boring terminated at 10' bgs. 

Project: Whitman Force Main Investigation

Location: Auburn Street, Whitman, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

Weather: Cloudy, 50s

Performed By: MAC

Checked By:

Corrosion
Score

S2

Dry, 28" black/grey ASPHALT and crushed 
GRAVEL, 6" dark brown medium to coarse SAND 
with some GRAVEL. 

Dry, 40" brown/tan GRAVEL with fine to medium 
SAND. Orange streak observed at ~6' bgs.

Soil Description

NOTES: 

1. No laboratory sample collected from this 
boring. 

60"/35"

60"/40"

S1



BORING LOG

Boring No: B-AU4

Location: Auburn Street

See Site Figure Approx. Ground Elevation: 109.77 ft

Approx. Groundwater Elevation: N/A

Date/Time of Groundwater Elevation: 4/4/19

Date: 4/4/19 Datum: NAD 1983

Date: Boring Locus Map Project No. R279-1704

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

3

Observations

Redox features observed. 

Boring terminated at 15' bgs. 

S2

Dry, 37" black/grey ASPHALT and crushed 
GRAVEL.

Dry, 17" grey/tan crushed GRAVEL with some 
medium to coarse sand, 43" tan/brown SILTY 
SAND with some gravel. 

S3 60"/44"

Dry, 7" black ASPHALT (likely fallen into casing 
from above), 37" tan/brown, sandy SILT with 
orange streaking - possible iron concentrations.

NA

NA

Soil Description

Project: Whitman Force Main Investigation

Location: Auburn Street, Whitman, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

Weather: Cloudy, 50s

Performed By: MAC

Checked By:

Corrosion
Score

NOTES: 

1. Laboratory sample collected from S3.

60"/37"

60"/60"

S1



BORING LOG

Boring No: B-AU5

Location: Auburn Street

See Site Figure Approx. Ground Elevation: 103.22 ft

Approx. Groundwater Elevation: 99.22 ft

Date/Time of Groundwater Elevation: 4/4/19

Date: 4/4/19 Datum: NAD 1983

Date: Boring Locus Map Project No. R279-1704

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Organic material observed. GW observed a
~4-5 ft bgs.

Observations

Redox features observed. 

Boring terminated at 10' bgs. 

13

NA

NOTES: 

1. Laboratory sample collected from S1, dark 
brown/black organics.

60"/60"

60"/43"

S1

Performed By: MAC

Checked By:

Corrosion
Score

Project: Whitman Force Main Investigation

Location: Auburn Street, Whitman, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

Weather: Cloudy, 50s

S2

Dry, 22" black ASPHALT, 19" tan/brown coarse 
SAND AND GRAVEL with trace silt, 14" dark 
brown/tan silty medium SAND with trace gravel, 5" 
dark brown silty medium SAND with organics, 5% 
orange streaking. 

Dry, 14" tan/brown coarse SAND AND GRAVEL 
with trace silt, 29" fine to medium silty SAND with 
orange iron concentrations throughout. 

Soil Description



BORING LOG

Boring No: B-AU6

Location: Auburn Street

See Site Figure Approx. Ground Elevation: N/A

Approx. Groundwater Elevation: N/A

Date/Time of Groundwater Elevation: N/A

Date: 4/4/19 Datum: NAD 1983

Date: Boring Locus Map Project No. R279-1704

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Observations

Organic material and redox features 
observed.

 Organic matter observed. 

Boring terminated at 13' bgs.

NA

3

14

NA60"/60"S3

NOTES: 

1. Elevation data not collected. 

2. Two laboratory samples collected from S2, 
where redox features and organic matter were 
observed.

60"/45"

60"/45"

Soil Description

Project: Whitman Force Main Investigation

Location: Auburn Street, Whitman, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

Weather: Cloudy, 50s

Performed By: MAC

Checked By:

S2

Dry, 37" black, ASPHALT, 8" tan, medium SAND 
with some gravel. 

Dry, 5" black, PEAT and medium SAND with little 
gravel, 40" brown, fine to medium SILTY SAND 
with orange iron concentrations throughout. 

S1

Corrosion
Score

Wet, 15" brown, fine to coarse SAND with dark 
brown/black organic material, 35" brown/orange 
coarse SAND with trace silt, 10" tan, SILT with 

trace fine sand. 



BORING LOG

Boring No: B-AU7

Location: Auburn Street

See Site Figure Approx. Ground Elevation: 105.91 ft

Approx. Groundwater Elevation: 95.91 ft

Date/Time of Groundwater Elevation: 4/4/19

Date: 4/4/19 Datum: NAD 1983

Date: Boring Locus Map Project No. R279-1704

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Observations

NA

NA

7.5
GW observed ~10' bgs. 

Organic matter observed. 

Boring terminated at 15' bgs. 

NOTES: 

1. Laboratory sample collected from S3 where 
organic material was observed.

60"/25"

60"/31"

S1

Corrosion
Score

Soil Description

Project: Whitman Force Main Investigation

Location: Auburn Street, Whitman, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

Weather: Cloudy, 50s

Performed By: MAC

Checked By:

S2

Dry, 20" black/grey, ASPHALT and gravel, 5" 
brown/tan medium to coarse SAND.

Dry, 31" dark brown/tan, medium to coarse SAND 
with little gravel.

S3 60"/29"

Wet, 29" brown SILTY SAND with little gravel and 
little dark brown/black streaks of organic matter.



BORING LOG

Boring No: B-AU8

Location: Auburn Street

See Site Figure Approx. Ground Elevation: 107.97 ft

Approx. Groundwater Elevation:  101.97 ft

Date/Time of Groundwater Elevation: 4/4/19

Date: 4/4/19 Datum: NAD 1983

Date: Boring Locus Map Project No. R279-1704

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

Observations

Organic matter observed.

GW observed ~6' bgs. 

Boring terminated at 17' bgs.

13

NOTES: 

1. Laboratory sample collected from S1 where 
organic material was observed.

60"/58"

60"/21"

S1

Corrosion
Score

Project: Whitman Force Main Investigation

Location: Auburn Street, Whitman, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

Weather: Cloudy, 50s

Performed By: MAC

Checked By:

S2

Dry, 21" grey/black, ASPHALT, 37" brown, gravelly 
fine to medium SAND with some organic matter. 

Dry, 15" grey, crushed GRAVEL, 6" wet, dark grey, 
medium to coarse SAND with little gravel.

60"/8"

Wet, 8" dark brown/grey coarse SAND AND 
GRAVEL with some silt. 

S3

Soil Description



BORING LOG

Boring No: B-AU10

Location: Auburn Street

See Site Figure Approx. Ground Elevation: 88.86 ft

Approx. Groundwater Elevation: 82.86 ft

Date/Time of Groundwater Elevation: 4/4/19

Date: 4/4/19 Datum: NAD 1983

Date: Boring Locus Map Project No. R279-1704

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

5.5S2

Dry, 18" black, ASPHALT, 24" brown/orange, 
GRAVELLY medium to coarse SAND with iron 
concentrations, 10" black/grey SILT with trace fine 
sand. 

Dry, 25" grey, SILT with little to some gravel, 20" 
GRAVELLY SAND with iron concentrations 
throughout and trace silt. 

Soil Description Observations

GW observed from ~6-7 ft bgs. Redox 
features observed. 

Boring terminated at 10' bgs.

NA

Project: Whitman Force Main Investigation

Location: Auburn Street, Whitman, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

Weather: Cloudy, 50s

Performed By: MAC

Checked By:

Corrosion
Score

NOTES: 

1. Laboratory sample collected from S2, where 
iron concentrations were observed.

60"/52"

60"/45"

S1



BORING LOG

Boring No: B-AU11

Location: Auburn Street

See Site Figure Approx. Ground Elevation: 85.91 ft

Approx. Groundwater Elevation: 79.91 ft

Date/Time of Groundwater Elevation: 4/4/19

Date: 4/4/19 Datum: NAD 1983

Date: Boring Locus Map Project No. R279-1704

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS Page 1 of 1

GW observed from ~5-6 ft bgs. Redox 
features observed. 

Boring terminated at 10' bgs.

NOTES: 

1. Laboratory sample collected from S2, where 
iron concentrations were observed.

60"/47"

60"/26"

S1

Performed By: MAC

Checked By:

Corrosion
Score

Project: Whitman Force Main Investigation

Location: Auburn Street, Whitman, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

Weather: Cloudy, 50s

S2

Dry, 21" black, ASPHALT and gravel, 26" grey, 
GRAVELLY coarse SAND. 

Wet, 20" grey, GRAVELLY SILT with little coarse 
sand, 6" brown/tan, COARSE SAND with little silt 
and orange iron concentrations. 

Soil Description

NA

3

Observations



BORING LOG

Boring No: B-AU12

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 4/17/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS

Observations

Boring terminated at 10' bgs

oxidation present

S1

S2

Soil Description

dry, brown, fine silty SAND with gravel 

dry, brown/grey, silty SAND with gravel and several 
cobbles

60"/48"

60"/60"

Project: Whitman Force Main Investigation

Location: Southfield Drive, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

Weather: Sunny, 50s

Performed By: SJG

Checked By:

NOTES:

Page 1 of 1

Corrosion
Score

NA

3



BORING LOG

Boring No: B-AU13

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 4/17/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS

4.5

Observations

S1

S2

Soil Description

20" asphault/road base fill

dry, brown, fine silty SAND with gravel, small 
oxidized layer, some peat at the bottom

dry, brown to grey silty SAND with gravel

Weather: Cloudy, 40s

Performed By: SJG

Checked By:

60"/46"

60"/32"

Boring terminated at 15' bgs

60"/50"

wet, brown/orange silty SAND with gravel
to
wet, grey, tight sandy SILT

asphalt layer at 7.5' bgs

Project: Whitman Force Main Investigation

Location: Southfield Drive, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

slight oxidation present

Page 1 of 1

oxidation present

Corrosion
Score

NA

NA

S3



BORING LOG

Boring No: B-AU14

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 4/17/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS

1

Observations

S1

S2

Soil Description

4" asphalt
6" road base fill

dry, brown, silty SAND with gravel and a cobble

no recovery

Weather: Sunny, 50s

Performed By: SJG

Checked By:

60"/40"

60"/0"

Boring terminated at 15' bgs

60"/32"

wet, brown/orange, silty SAND

Project: Whitman Force Main Investigation

Location: Southfield Drive, Brockton, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Page 1 of 1

Corrosion
Score

NA

NA

S3



BORING LOG

Boring No: B-AU15

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 4/17/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS

1

Observations

S1

S2

Soil Description

4" asphalt
6" road base fill

dry, brown, silty SAND with gravel and a cobble

no recovery

Weather: Sunny, 50s

Performed By: SJG

Checked By:

60"/48"

60"/0"

Boring terminated at 15' bgs

60"/0"

60"/40"
in offset

no recovery

offset sampled from 10' to 15' bgs
wet, brown, silty SAND

Project: Whitman Force Main Investigation

Location: Auburn Street, Whitman, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

NOTES:

Page 1 of 1

slight oxidation

Corrosion
Score

NA

NA

S3



BORING LOG

Boring No: B-AU16

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 4/17/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS

9

Observations

small oxidation layers

S2

Soil Description

4" asphalt
14" road base fill

dry, brown, silty SAND with gravel and a cobble

moist, brown, fine to medium silty SAND 

Weather: Sunny, 50s

Performed By: SJG

Checked By:

60"/60"

60"/60"

Boring terminated at 15' bgs

organic layer (wood fragments) approx 2.5' 
to 4' bgs

60"/60"

wet, medium silty SAND with gravel
to
fine silty SAND
to
medium to coarse silty SAND with gravel

Project: Whitman Force Main Investigation

Location: Auburn Street, Whitman, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

S1

NOTES:

Page 1 of 1

slight oxidation

Corrosion
Score

NA

NA

S3



BORING LOG

Boring No: B-AU17

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 4/17/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS

1

Observations

oxidation throughout

S2

Soil Description

4" asphalt
14" road base fill

dry, brown, silty SAND with gravel and cobbles

6" organic layer at the bottom

dry, grey to brown silty SAND with gravel
to
dry, brown, SILT

Weather: Sunny, 50s

Performed By: SJG

Checked By:

60"/48"

60"/60"

organic layer approx 4' bgs

Boring terminated at 15' bgs

60"/32"

wet, brown, medium to coarse silty SAND with 
gravel and cobbles

Project: Whitman Force Main Investigation

Location: Auburn Street, Whitman, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

S1

NOTES:

Page 1 of 1

oxidized sand layer approx 12' bgs

Corrosion
Score

NA

NA

S3



BORING LOG

Boring No: B-AU18

Location:

See Site Figure Approx. Ground Elevation:

Approx. Groundwater Elevation:

Date/Time of Groundwater Elevation:

Date: 4/17/19 Datum:

Date: Boring Locus Map Project No.

Depth Sample Pen./

(feet) No. Rec.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

LEGEND

S - Split Spoon Sample O/A - Sample Collected Off the Augers

UT - Undisturbed Tube Sample

Trace - Approximately 0 to 10% Some - Approximately 20 to 35%

Little - Approximately 10 to 20% And - Approximately 35 to 50% 

0-10 Coarse Soil N Value - Loose 30-50 Coarse Soil N Value - Dense

10-30 Coarse Soil N Value - Medium Dense >50 Coarse Soil N Value - Very Dense

0-4 Fine Soil N Value - Soft 8-15 Fine Soil N Value - Stiff >30 Fine Soil N Value - Hard

4-8 Fine Soil N Value - Medium Stiff 15-30 Fine Soil N Value - Very Stiff

ENVIRONMENTAL PARTNERS

1

Observations

oxidation present

S2

Soil Description

4" asphalt
8" road base fill

dry, brown, silty SAND with gravel

wet, brown/orange, medium silty SAND with gravel 
and cobbles

Weather: Sunny, 50s

Performed By: SJG

Checked By:

60"/36"

60"/38"

Boring terminated at 15' bgs

60"/40"

wet, brown, coarse silty SAND with gravel and 
cobbles

to wet, coarse SAND and gravel

Project: Whitman Force Main Investigation

Location: Auburn Street, Whitman, MA

Client: Whitman

Driller: Crawford Drilling

Drilling Methods: Geoprobe

S1

NOTES:

Page 1 of 1

oxidation present

Corrosion
Score

NA

NA

S3
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Ziad Kary

Environmental Partners Group

1900 Crown Colony Drive, Suite 402

Quincy, MA 02169

RE:  Whitman Force Main (N/A)

ESS Laboratory Work Order Number:   1903677

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903677

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on March 25, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

Lab Number MatrixSample Name Analysis
B-1 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903677-01 

B-2 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903677-02 

B-3 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903677-03 

B-4 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903677-04 

B-5 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903677-05 

B-6 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903677-06 

B-7 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903677-07 
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903677

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903677

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903677

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-1 S2

Date Sampled:  03/25/19 08:00

ESS Laboratory Sample ID:  1903677-01

Sample Matrix:  Soil

Percent Solids:   85

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9271703/27/19  17:35 1WL 289 (20) 

9250 mg/kg dryChloride JLK CC9274003/27/19  18:48 1WL 37 (35) 

9050A umhos/cmConductivity CCP CC9273503/27/19  15:00 1 100 (5) 

9045 S.U.Corrosivity (pH) CCP CC9254003/25/19  20:35 1 7.50 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 21.8 ºC.

2540G %Percent Moisture PP CC9271003/27/19  11:23 1 15 (1) 

2580 mvRedox Potential CCP CC9267103/27/19  16:24 1 95 (N/A) 

9038 mg/kg drySulfate JLK CC9274403/27/19  18:30 1WL ND (59) 
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903677

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-2 S2

Date Sampled:  03/25/19 09:00

ESS Laboratory Sample ID:  1903677-02

Sample Matrix:  Soil

Percent Solids:   93

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9271703/27/19  17:35 1WL 377 (20) 

9250 mg/kg dryChloride JLK CC9274003/27/19  18:50 1WL ND (33) 

9050A umhos/cmConductivity CCP CC9273503/27/19  15:00 1 82 (5) 

9045 S.U.Corrosivity (pH) CCP CC9254003/25/19  20:35 1 6.23 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 22.6 ºC.

2540G %Percent Moisture PP CC9271003/27/19  11:23 1 7 (1) 

2580 mvRedox Potential CCP CC9267103/27/19  16:24 1 100 (N/A) 

9038 mg/kg drySulfate JLK CC9274403/27/19  18:30 1WL ND (54) 
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903677

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-3 S2

Date Sampled:  03/25/19 10:00

ESS Laboratory Sample ID:  1903677-03

Sample Matrix:  Soil

Percent Solids:   87

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9271703/27/19  17:35 1WL 308 (20) 

9250 mg/kg dryChloride JLK CC9274003/27/19  18:51 1WL 59 (34) 

9050A umhos/cmConductivity CCP CC9273503/27/19  15:00 1 173 (5) 

9045 S.U.Corrosivity (pH) CCP CC9254003/25/19  20:35 1 6.25 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 21.3 ºC.

2540G %Percent Moisture PP CC9271003/27/19  11:23 1 13 (1) 

2580 mvRedox Potential CCP CC9267103/27/19  16:24 1 119 (N/A) 

9038 mg/kg drySulfate JLK CC9274403/27/19  18:30 1WL 81 (57) 
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903677

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-4 S2

Date Sampled:  03/25/19 11:00

ESS Laboratory Sample ID:  1903677-04

Sample Matrix:  Soil

Percent Solids:   89

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9271703/27/19  17:35 1WL 380 (20) 

9250 mg/kg dryChloride JLK CC9274003/27/19  18:52 1WL ND (33) 

9050A umhos/cmConductivity CCP CC9273503/27/19  15:00 1 38 (5) 

9045 S.U.Corrosivity (pH) CCP CC9256503/25/19  20:35 1 6.23 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 22.0 ºC.

2540G %Percent Moisture PP CC9271003/27/19  11:23 1 11 (1) 

2580 mvRedox Potential CCP CC9267103/27/19  16:24 1 123 (N/A) 

9038 mg/kg drySulfate JLK CC9274403/27/19  18:30 1WL 58 (56) 
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903677

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-5 S2

Date Sampled:  03/25/19 12:00

ESS Laboratory Sample ID:  1903677-05

Sample Matrix:  Soil

Percent Solids:   85

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9271703/27/19  17:35 1WL 498 (20) 

9250 mg/kg dryChloride JLK CC9274003/27/19  18:57 1WL ND (35) 

9050A umhos/cmConductivity CCP CC9273503/27/19  15:00 1 64 (5) 

9045 S.U.Corrosivity (pH) CCP CC9256503/25/19  20:35 1 5.96 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 22.7 ºC.

2540G %Percent Moisture PP CC9271003/27/19  11:23 1 15 (1) 

2580 mvRedox Potential CCP CC9267103/27/19  16:24 1 129 (N/A) 

9038 mg/kg drySulfate JLK CC9274403/27/19  18:30 1WL ND (59) 
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903677

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-6 S2

Date Sampled:  03/25/19 13:00

ESS Laboratory Sample ID:  1903677-06

Sample Matrix:  Soil

Percent Solids:   86

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9271703/27/19  17:35 1WL 409 (20) 

9250 mg/kg dryChloride JLK CC9274003/27/19  18:58 1WL ND (35) 

9050A umhos/cmConductivity CCP CC9273503/27/19  15:00 1 67 (5) 

9045 S.U.Corrosivity (pH) CCP CC9256503/25/19  20:35 1 5.87 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 21.2 ºC.

2540G %Percent Moisture PP CC9271003/27/19  11:23 1 14 (1) 

2580 mvRedox Potential CCP CC9267103/27/19  16:24 1 133 (N/A) 

9038 mg/kg drySulfate JLK CC9274403/27/19  18:30 1WL ND (58) 
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903677

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-7 S2

Date Sampled:  03/25/19 14:00

ESS Laboratory Sample ID:  1903677-07

Sample Matrix:  Soil

Percent Solids:   87

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9271703/27/19  17:35 1WL 367 (20) 

9250 mg/kg dryChloride JLK CC9274003/27/19  18:59 1WL 36 (34) 

9050A umhos/cmConductivity CCP CC9273503/27/19  15:00 1 88 (5) 

9045 S.U.Corrosivity (pH) CCP CC9256503/25/19  20:35 1 5.83 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.9 ºC.

2540G %Percent Moisture PP CC9271003/27/19  11:23 1 13 (1) 

2580 mvRedox Potential CCP CC9267103/27/19  16:24 1 137 (N/A) 

9038 mg/kg drySulfate JLK CC9274403/27/19  18:30 1WL ND (57) 
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903677

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Classical Chemistry

Batch CC92717 - General Preparation

Blank

2 mg/kgAcidity ND

Batch CC92735 - General Preparation

Blank

5 umhos/cmConductivity ND

LCS

1411 90-11098umhos/cmConductivity 1390

Batch CC92740 - General Preparation

Blank

3 mg/kg wetChloride ND

LCS

30.00 90-110103mg/LChloride 31

Batch CC92744 - General Preparation

Blank

5 mg/kg wetSulfate ND

LCS

9.988 80-12096mg/LSulfate 10
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903677

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-10f Soil pH measured in water at 22.7 ºC.

Z-10e Soil pH measured in water at 22.6 ºC.

Z-10d Soil pH measured in water at 22.0 ºC.

Z-10c Soil pH measured in water at 21.8 ºC.

Z-10b Soil pH measured in water at 21.3 ºC.

Z-10a Soil pH measured in water at 21.2 ºC.

Z-10 Soil pH measured in water at 20.9 ºC.

WL Results obtained from a deionized water leach of the sample.

U Analyte included in the analysis, but not detected

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903677

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Ziad Kary

Environmental Partners Group

1900 Crown Colony Drive, Suite 402

Quincy, MA 02169

RE:  Whitman Force Main (N/A)

ESS Laboratory Work Order Number:   1903723

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on March 26, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

Lab Number MatrixSample Name Analysis
B-8 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-01 

B-9 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-02 

B-10 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-03 

B-11 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-04 

B-12 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-05 

B-13 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-06 

B-14 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-07 

B-15 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-08 

B-16 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-09 

B-17 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-10 

B-18 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-11 

B-19 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-12 

B-20 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-13 

B-21 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-14 

B-22 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-15 

B-23 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-16 

B-24 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-17 

B-25 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903723-18 
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-8 S2

Date Sampled:  03/26/19 07:30

ESS Laboratory Sample ID:  1903723-01

Sample Matrix:  Soil

Percent Solids:   88

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 30 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:13 1WL ND (34) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 52 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 6.36 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.1 ºC.

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 12 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 149 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL ND (56) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-9 S2

Date Sampled:  03/26/19 08:00

ESS Laboratory Sample ID:  1903723-02

Sample Matrix:  Soil

Percent Solids:   89

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 59 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:17 1WL ND (33) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 47 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 6.29 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.1 ºC.

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 11 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 88 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL 95 (56) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-10 S2

Date Sampled:  03/26/19 08:30

ESS Laboratory Sample ID:  1903723-03

Sample Matrix:  Soil

Percent Solids:   89

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 50 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:18 1WL ND (34) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 49 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 6.05 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.1 ºC.

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 11 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 110 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL ND (56) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-11 S2

Date Sampled:  03/26/19 09:00

ESS Laboratory Sample ID:  1903723-04

Sample Matrix:  Soil

Percent Solids:   85

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 30 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:19 1WL ND (35) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 41 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 5.96 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.2 ºC.

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 15 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 117 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL ND (58) 
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-12 S2

Date Sampled:  03/26/19 10:00

ESS Laboratory Sample ID:  1903723-05

Sample Matrix:  Soil

Percent Solids:   84

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 199 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:20 1WL ND (36) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 64 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 5.12 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.1 ºC.

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 16 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 145 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL 91 (59) 
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-13 S2

Date Sampled:  03/26/19 10:30

ESS Laboratory Sample ID:  1903723-06

Sample Matrix:  Soil

Percent Solids:   81

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 70 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:21 1WL ND (37) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 58 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 5.98 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.1 ºC.

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 19 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 93 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL 140 (62) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-14 S2

Date Sampled:  03/26/19 09:30

ESS Laboratory Sample ID:  1903723-07

Sample Matrix:  Soil

Percent Solids:   90

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 40 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:26 1WL ND (33) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 37 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 6.15 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.1

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 10 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 101 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL ND (55) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-15 S2

Date Sampled:  03/26/19 11:00

ESS Laboratory Sample ID:  1903723-08

Sample Matrix:  Soil

Percent Solids:   88

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 30 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:27 1WL ND (34) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 9 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 6.41 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 19.7 ºC.

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 12 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 85 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL ND (57) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-16 S2

Date Sampled:  03/26/19 11:30

ESS Laboratory Sample ID:  1903723-09

Sample Matrix:  Soil

Percent Solids:   84

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 40 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:28 1WL ND (35) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 25 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 6.25 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 19.9 ºC.

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 16 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 103 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL ND (59) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-17 S2

Date Sampled:  03/26/19 12:00

ESS Laboratory Sample ID:  1903723-10

Sample Matrix:  Soil

Percent Solids:   80

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 40 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:29 1WL ND (37) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 45 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 7.13 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.1 ºC.

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 20 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 113 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL ND (62) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-18 S2

Date Sampled:  03/26/19 12:30

ESS Laboratory Sample ID:  1903723-11

Sample Matrix:  Soil

Percent Solids:   86

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 50 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:30 1WL ND (35) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 25 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 6.48 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.1 ºC.

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 14 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 89 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL ND (58) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-19 S2

Date Sampled:  03/26/19 13:00

ESS Laboratory Sample ID:  1903723-12

Sample Matrix:  Soil

Percent Solids:   81

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 70 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:32 1WL ND (37) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 12 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 6.28 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.2 ºC.

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 19 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 76 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL ND (62) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-20 S2

Date Sampled:  03/26/19 13:30

ESS Laboratory Sample ID:  1903723-13

Sample Matrix:  Soil

Percent Solids:   89

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 40 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:33 1WL ND (33) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 191 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 6.79 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.3 ºC.

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 11 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 118 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL ND (56) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-21 S2

Date Sampled:  03/26/19 14:00

ESS Laboratory Sample ID:  1903723-14

Sample Matrix:  Soil

Percent Solids:   88

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 70 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:34 1WL ND (34) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 54 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 6.39 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.3 ºC.

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 12 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 73 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL ND (56) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-22 S2

Date Sampled:  03/26/19 14:10

ESS Laboratory Sample ID:  1903723-15

Sample Matrix:  Soil

Percent Solids:   85

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 60 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:35 1WL ND (35) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 55 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 6.24 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.2 ºC.

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 15 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 57 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL ND (59) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-23 S2

Date Sampled:  03/26/19 14:20

ESS Laboratory Sample ID:  1903723-16

Sample Matrix:  Soil

Percent Solids:   90

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 70 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:36 1WL ND (33) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 31 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 6.21 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.2 ºC.

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 10 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 28 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL 62 (55) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-24 S2

Date Sampled:  03/26/19 14:30

ESS Laboratory Sample ID:  1903723-17

Sample Matrix:  Soil

Percent Solids:   91

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 60 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:41 1WL ND (33) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 30 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 6.47 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.3 ºC.

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 9 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 10 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL ND (54) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-25 S2

Date Sampled:  03/26/19 14:45

ESS Laboratory Sample ID:  1903723-18

Sample Matrix:  Soil

Percent Solids:   87

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 79 (20) 

9250 mg/kg dryChloride JLK CC9274103/27/19  19:42 1WL ND (34) 

9050A umhos/cmConductivity CCP CC9273603/27/19  15:30 1 51 (5) 

9045 S.U.Corrosivity (pH) CCP CC9267003/26/19  21:00 1 6.44 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.4 ºC.

2540G %Percent Moisture PP CC9270903/27/19  10:52 1 13 (1) 

2580 mvRedox Potential CCP CC9267203/27/19  16:27 1 12 (N/A) 

9038 mg/kg drySulfate JLK CC9274503/27/19  18:30 1WL 64 (57) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Classical Chemistry

Batch CC92736 - General Preparation

Blank

5 umhos/cmConductivity ND

LCS

1411 90-11096umhos/cmConductivity 1360

Batch CC92741 - General Preparation

Blank

3 mg/kg wetChloride ND

LCS

30.00 90-110101mg/LChloride 30

Batch CC92745 - General Preparation

Blank

5 mg/kg wetSulfate ND

LCS

9.988 80-12096mg/LSulfate 10

Batch CC92920 - General Preparation

Blank

2 mg/kgAcidity ND

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-10f Soil pH measured in water at 20.4 ºC.

Z-10e Soil pH measured in water at 20.3 ºC.

Z-10d Soil pH measured in water at 20.2 ºC.

Z-10c Soil pH measured in water at 20.1 ºC.

Z-10b Soil pH measured in water at 20.1

 ºC.

Z-10a Soil pH measured in water at 19.9 ºC.

Z-10 Soil pH measured in water at 19.7 ºC.

WL Results obtained from a deionized water leach of the sample.

U Analyte included in the analysis, but not detected

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903723

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Ziad Kary

Environmental Partners Group

1900 Crown Colony Drive, Suite 402

Quincy, MA 02169

RE:  Whitman Force Main (N/A)

ESS Laboratory Work Order Number:   1903751

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903751

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on March 27, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

Lab Number MatrixSample Name Analysis
B-26 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903751-01 

B-27 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903751-02 

B-31 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903751-03 

B-33 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903751-04 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 2 of 11



Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903751

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 3 of 11

http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/svoa_i.pdf
http://www.esslaboratory.com/pdf/voa_i.pdf
http://www.esslaboratory.com/pdf/voa_s.pdf
http://www.esslaboratory.com/pdf/svoa_s.pdf
http://www.esslaboratory.com/pdf/eph_vph.pdf


Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903751

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903751

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Classical Chemistry

Client Sample ID:  B-26 S2
Date Sampled:  03/27/19 07:30
Percent Solids:   87

ESS Laboratory Sample ID:  1903751-01
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 59 mg/kg 20 2310B 1 04/02/19  11:00EEM

Chloride WL ND mg/kg dry 34 9250 1 04/01/19  17:57JLK

Conductivity WL 30 umhos/cm 5 9050A 1 03/27/19  20:06CCP

Corrosivity (pH) 6.10 S.U. N/A 9045 1 03/27/19  19:29CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.1 ºC.

Percent Moisture 13 % 1 2540G 1 03/27/19  17:59CCP

Redox Potential WL 136 mv N/A 2580 1 03/27/19  19:29CCP

Sulfate WL ND mg/kg dry 57 9038 1 04/02/19  16:45EEM

Client Sample ID:  B-27 S2
Date Sampled:  03/27/19 08:00
Percent Solids:   88

ESS Laboratory Sample ID:  1903751-02
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 50 mg/kg 20 2310B 1 04/02/19  11:00EEM

Chloride WL ND mg/kg dry 34 9250 1 04/01/19  18:01JLK

Conductivity WL 29 umhos/cm 5 9050A 1 03/27/19  20:06CCP

Corrosivity (pH) 5.92 S.U. N/A 9045 1 03/27/19  19:29CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.1 ºC.

Percent Moisture 12 % 1 2540G 1 03/27/19  17:59CCP

Redox Potential WL 124 mv N/A 2580 1 03/27/19  19:29CCP

Sulfate WL ND mg/kg dry 56 9038 1 04/02/19  16:45EEM

Client Sample ID:  B-31 S2
Date Sampled:  03/27/19 08:30
Percent Solids:   87

ESS Laboratory Sample ID:  1903751-03
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 40 mg/kg 20 2310B 1 04/02/19  11:00EEM

Chloride WL ND mg/kg dry 35 9250 1 04/01/19  18:02JLK

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903751

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Classical Chemistry
Conductivity WL 11 umhos/cm 5 9050A 1 03/27/19  20:06CCP

Corrosivity (pH) 5.74 S.U. N/A 9045 1 03/27/19  19:29CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.1 ºC.

Percent Moisture 13 % 1 2540G 1 03/27/19  17:59CCP

Redox Potential WL 124 mv N/A 2580 1 03/27/19  19:29CCP

Sulfate WL ND mg/kg dry 58 9038 1 04/02/19  16:45EEM

Client Sample ID:  B-33 S2
Date Sampled:  03/27/19 09:50
Percent Solids:   77

ESS Laboratory Sample ID:  1903751-04
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 40 mg/kg 20 2310B 1 04/02/19  11:00EEM

Chloride WL ND mg/kg dry 39 9250 1 04/01/19  18:03JLK

Conductivity WL 45 umhos/cm 5 9050A 1 03/27/19  20:06CCP

Corrosivity (pH) 5.88 S.U. N/A 9045 1 03/27/19  19:29CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.1 ºC.

Percent Moisture 23 % 1 2540G 1 03/27/19  17:59CCP

Redox Potential WL 128 mv N/A 2580 1 03/27/19  19:29CCP

Sulfate WL 66 mg/kg dry 64 9038 1 04/02/19  16:45EEM

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903751

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Classical Chemistry

Batch CC92764 - General Preparation

Blank

5 umhos/cmConductivity ND

LCS

1411 90-11096umhos/cmConductivity 1360

Batch CD90150 - General Preparation

Blank

3 mg/kg wetChloride ND

LCS

30.00 90-110103mg/LChloride 31

Batch CD90214 - General Preparation

Blank

2 mg/kgAcidity ND

Batch CD90216 - General Preparation

Blank

5 mg/kg wetSulfate ND

LCS

9.988 80-12097mg/LSulfate 10

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903751

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-10 Soil pH measured in water at 20.1 ºC.

WL Results obtained from a deionized water leach of the sample.

U Analyte included in the analysis, but not detected

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903751

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Ziad Kary

Environmental Partners Group

1900 Crown Colony Drive, Suite 402

Quincy, MA 02169

RE:  Whitman Force Main ([none])

ESS Laboratory Work Order Number:   1903752

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

Subcontracted Analyses

Iron Reducing Bacteria, Sulfate Reducing BacteriaBAL Laboratory - Cranston, RI

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903752

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on March 27, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

Lab Number MatrixSample Name Analysis
B-32 S2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9240D, 

9250

Soil1903752-01 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903752

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903752

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903752

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-32 S2

Date Sampled:  03/27/19 09:00

ESS Laboratory Sample ID:  1903752-01

Sample Matrix:  Soil

Percent Solids:   87

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CC9292003/29/19  15:25 1WL 50 (20) 

9250 mg/kg dryChloride JLK CC9294603/29/19  18:36 1WL ND (34) 

9050A umhos/cmConductivity CCP CC9276403/27/19  20:06 1WL 38 (5) 

9045 S.U.Corrosivity (pH) CCP CC9272803/27/19  19:29 1 5.78 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.2 ºC.

2540G %Percent Moisture CCP CC9271103/27/19  17:59 1 13 (1) 

2580 mvRedox Potential CCP CC9276203/27/19  19:29 1WL 131 (N/A) 

9038 mg/kg drySulfate EEM CC9292203/29/19  16:30 1WL ND (57) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903752

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-32 S2

Date Sampled:  03/27/19 09:00

ESS Laboratory Sample ID:  1903752-01

Sample Matrix:  Soil

Percent Solids:  N/A

Microbiology

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed
9240D /25gIron Reducing Bacteria CCC 03/27/19  16:30 570000 (N/A) 

9240D CFU/gSulfate Reducing Bacteria CCC 03/27/19  16:30 2200000 (N/A) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903752

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Classical Chemistry

Batch CC92764 - General Preparation

Blank

5 umhos/cmConductivity ND

LCS

1411 90-11096umhos/cmConductivity 1360

Batch CC92920 - General Preparation

Blank

2 mg/kgAcidity ND

Batch CC92922 - General Preparation

Blank

5 mg/kg wetSulfate ND

LCS

5 9.988 80-12095mg/kg wetSulfate 10

Batch CC92946 - General Preparation

Blank

3 mg/kg wetChloride ND

LCS

30.00 90-110107mg/LChloride 32

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903752

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-10 Soil pH measured in water at 20.2 ºC.

WL Results obtained from a deionized water leach of the sample.

U Analyte included in the analysis, but not detected

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903752

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Ziad Kary

Environmental Partners Group

1900 Crown Colony Drive, Suite 402

Quincy, MA 02169

RE:  Whitman Force Main (N/A)

ESS Laboratory Work Order Number:   1903842

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903842

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on March 29, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

Lab Number MatrixSample Name Analysis
B-JY2 5-10 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903842-01 

B-JY3 5-10 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903842-02 

B-TH13 10-15 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903842-03 

B-LF1 5-10 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903842-04 

B-LF2 5-10 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903842-05 

B-LF3 5-10 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903842-06 

B-LF3 10-15 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903842-07 

B-LF4 10-15 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1903842-08 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903842

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903842

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903842

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-JY2 5-10

Date Sampled:  03/29/19 10:00

ESS Laboratory Sample ID:  1903842-01

Sample Matrix:  Soil

Percent Solids:   42

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CD9021404/02/19  11:00 1WL 101 (20) 

9250 mg/kg dryChloride JLK CD9015004/01/19  18:04 1WL ND (72) 

9050A umhos/cmConductivity JLK CD9014604/01/19  20:57 1WL 257 (5) 

9045 S.U.Corrosivity (pH) CCP CC9293103/29/19  20:24 1 6.31 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20 ºC.

2540G %Percent Moisture PP CD9020904/02/19  11:16 1 58 (1) 

2580 mvRedox Potential CCP CC9295603/29/19  20:24 1WL 112 (N/A) 

9038 mg/kg drySulfate EEM CD9021604/02/19  16:45 1WL ND (120) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903842

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-JY3 5-10

Date Sampled:  03/29/19 10:30

ESS Laboratory Sample ID:  1903842-02

Sample Matrix:  Soil

Percent Solids:   33

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CD9021404/02/19  11:00 1WL 118 (20) 

9250 mg/kg dryChloride JLK CD9015004/01/19  18:05 1WL ND (91) 

9050A umhos/cmConductivity JLK CD9014604/01/19  20:57 1WL 370 (5) 

9045 S.U.Corrosivity (pH) CCP CC9293103/29/19  20:24 1 6.72 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.1 ºC.

2540G %Percent Moisture PP CD9020904/02/19  11:16 1 67 (1) 

2580 mvRedox Potential CCP CC9295603/29/19  20:24 1WL 101 (N/A) 

9038 mg/kg drySulfate EEM CD9021604/02/19  16:45 1WL ND (151) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903842

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-TH13 10-15

Date Sampled:  03/29/19 07:00

ESS Laboratory Sample ID:  1903842-03

Sample Matrix:  Soil

Percent Solids:   77

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CD9021404/02/19  11:00 1WL 49 (20) 

9250 mg/kg dryChloride JLK CD9015004/01/19  18:10 1WL 54 (39) 

9050A umhos/cmConductivity JLK CD9014604/01/19  20:57 1WL 242 (5) 

9045 S.U.Corrosivity (pH) CCP CC9293103/29/19  20:24 1 6.93 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.3 ºC.

2540G %Percent Moisture PP CD9020904/02/19  11:16 1 23 (1) 

2580 mvRedox Potential CCP CC9295603/29/19  20:24 1WL 110 (N/A) 

9038 mg/kg drySulfate EEM CD9021604/02/19  16:45 1WL 71 (64) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903842

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-LF1 5-10

Date Sampled:  03/29/19 11:00

ESS Laboratory Sample ID:  1903842-04

Sample Matrix:  Soil

Percent Solids:   72

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CD9021404/02/19  11:00 1WL 49 (20) 

9250 mg/kg dryChloride JLK CD9015004/01/19  18:11 1WL ND (42) 

9050A umhos/cmConductivity JLK CD9014604/01/19  20:57 1WL 244 (5) 

9045 S.U.Corrosivity (pH) CCP CC9293103/29/19  20:24 1 6.69 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.3 ºC.

2540G %Percent Moisture PP CD9020904/02/19  11:16 1 28 (1) 

2580 mvRedox Potential CCP CC9295603/29/19  20:24 1WL 144 (N/A) 

9038 mg/kg drySulfate EEM CD9021604/02/19  16:45 1WL 135 (70) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903842

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-LF2 5-10

Date Sampled:  03/29/19 11:30

ESS Laboratory Sample ID:  1903842-05

Sample Matrix:  Soil

Percent Solids:   54

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CD9021404/02/19  11:00 1WL 80 (20) 

9250 mg/kg dryChloride JLK CD9015004/01/19  18:12 1WL ND (56) 

9050A umhos/cmConductivity JLK CD9014604/01/19  20:57 1WL 369 (5) 

9045 S.U.Corrosivity (pH) CCP CC9293103/29/19  20:24 1 6.76 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.4 ºC.

2540G %Percent Moisture PP CD9020904/02/19  11:16 1 46 (1) 

2580 mvRedox Potential CCP CC9295603/29/19  20:24 1WL 112 (N/A) 

9038 mg/kg drySulfate EEM CD9021604/02/19  16:45 1WL 132 (93) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903842

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-LF3 5-10

Date Sampled:  03/29/19 12:00

ESS Laboratory Sample ID:  1903842-06

Sample Matrix:  Soil

Percent Solids:   59

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CD9021404/02/19  11:00 1WL 119 (20) 

9250 mg/kg dryChloride JLK CD9015004/01/19  18:13 1WL ND (51) 

9050A umhos/cmConductivity JLK CD9014604/01/19  20:57 1WL 342 (5) 

9045 S.U.Corrosivity (pH) CCP CC9293103/29/19  20:24 1 6.69 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.3 ºC.

2540G %Percent Moisture PP CD9020904/02/19  11:16 1 41 (1) 

2580 mvRedox Potential CCP CC9295603/29/19  20:24 1WL 94 (N/A) 

9038 mg/kg drySulfate EEM CD9021604/02/19  16:45 1WL 181 (85) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903842

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-LF3 10-15

Date Sampled:  03/29/19 12:30

ESS Laboratory Sample ID:  1903842-07

Sample Matrix:  Soil

Percent Solids:   54

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CD9021404/02/19  11:00 1WL 159 (20) 

9250 mg/kg dryChloride JLK CD9015004/01/19  18:15 1WL 97 (56) 

9050A umhos/cmConductivity JLK CD9014604/01/19  20:57 1WL 369 (5) 

9045 S.U.Corrosivity (pH) CCP CC9293103/29/19  20:24 1 6.84 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.2 ºC.

2540G %Percent Moisture PP CD9020904/02/19  11:16 1 46 (1) 

2580 mvRedox Potential CCP CC9295603/29/19  20:24 1WL 96 (N/A) 

9038 mg/kg drySulfate EEM CD9021604/02/19  16:45 1WL ND (93) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903842

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-LF4 10-15

Date Sampled:  03/29/19 13:00

ESS Laboratory Sample ID:  1903842-08

Sample Matrix:  Soil

Percent Solids:   71

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CD9021404/02/19  11:00 1WL 40 (20) 

9250 mg/kg dryChloride JLK CD9015004/01/19  18:16 1WL 78 (42) 

9050A umhos/cmConductivity JLK CD9014604/01/19  20:57 1WL 1090 (5) 

9045 S.U.Corrosivity (pH) CCP CC9293103/29/19  20:24 1 6.86 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.4 ºC.

2540G %Percent Moisture PP CD9020904/02/19  11:16 1 29 (1) 

2580 mvRedox Potential CCP CC9295603/29/19  20:24 1WL 104 (N/A) 

9038 mg/kg drySulfate EEM CD9021604/02/19  16:45 10WL 1150 (695) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903842

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Classical Chemistry

Batch CD90146 - General Preparation

Blank

5 umhos/cmConductivity ND

LCS

1411 90-11099umhos/cmConductivity 1390

Batch CD90150 - General Preparation

Blank

3 mg/kg wetChloride ND

LCS

30.00 90-110103mg/LChloride 31

Batch CD90214 - General Preparation

Blank

2 mg/kgAcidity ND

Batch CD90216 - General Preparation

Blank

5 mg/kg wetSulfate ND

LCS

9.988 80-12097mg/LSulfate 10

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903842

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-10d Soil pH measured in water at 20.4 ºC.

Z-10c Soil pH measured in water at 20.3 ºC.

Z-10b Soil pH measured in water at 20.2 ºC.

Z-10a Soil pH measured in water at 20.1 ºC.

Z-10 Soil pH measured in water at 20 ºC.

WL Results obtained from a deionized water leach of the sample.

U Analyte included in the analysis, but not detected

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1903842

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Ziad Kary

Environmental Partners Group

1900 Crown Colony Drive, Suite 402

Quincy, MA 02169

RE:  Whitman Force Main (N/A)

ESS Laboratory Work Order Number:   1904193

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904193

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on April 04, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

Lab Number MatrixSample Name Analysis
B-AV2 5-10ft 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904193-01 

B-AV4 10-15ft 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904193-02 

B-AV5 0-5ft 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904193-03 

B-AV6 5-10ft 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904193-04 

B-AV6. 5-10ft 2 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904193-05 

B-AV7 10-15ft 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904193-06 

B-AV8 0-5ft 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904193-07 

B-AV10 5-10ft 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904193-08 

B-AV11 5-10ft 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904193-09 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904193

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904193

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904193

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-AV2 5-10ft

Date Sampled:  04/04/19 08:00

ESS Laboratory Sample ID:  1904193-01

Sample Matrix:  Soil

Percent Solids:   92

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CD9102204/10/19  16:10 1WL 30 (20) 

9250 mg/kg dryChloride EEM CD9112204/11/19  13:52 1WL 93 (33) 

9050A umhos/cmConductivity CCP CD9083404/08/19  14:30 1 363 (5) 

9045 S.U.Corrosivity (pH) CCP CD9043004/04/19  20:35 1 7.44 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.4 ºC.

2540G %Percent Moisture PP CD9050904/05/19  12:23 1 8 (1) 

2580 mvRedox Potential CCP CD9042904/05/19  15:29 1WL 171 (N/A) 

9038 mg/kg drySulfate EEM CD9091304/09/19  13:00 1WL ND (54) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904193

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-AV4 10-15ft

Date Sampled:  04/04/19 09:00

ESS Laboratory Sample ID:  1904193-02

Sample Matrix:  Soil

Percent Solids:   93

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CD9102204/10/19  16:10 1WL 40 (20) 

9250 mg/kg dryChloride EEM CD9112204/11/19  13:55 1WL ND (32) 

9050A umhos/cmConductivity CCP CD9083404/08/19  14:30 1 238 (5) 

9045 S.U.Corrosivity (pH) CCP CD9043004/04/19  20:35 1 6.75 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.6 ºC.

2540G %Percent Moisture PP CD9050904/05/19  12:23 1 7 (1) 

2580 mvRedox Potential CCP CD9042904/05/19  15:29 1WL 181 (N/A) 

9038 mg/kg drySulfate EEM CD9091304/09/19  13:00 1WL ND (53) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904193

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-AV5 0-5ft

Date Sampled:  04/04/19 10:00

ESS Laboratory Sample ID:  1904193-03

Sample Matrix:  Soil

Percent Solids:   86

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CD9102204/10/19  16:10 1WL 70 (20) 

9250 mg/kg dryChloride EEM CD9112204/11/19  13:56 1WL 675 (35) 

9050A umhos/cmConductivity CCP CD9083404/08/19  14:30 1 1840 (5) 

9045 S.U.Corrosivity (pH) CCP CD9043004/04/19  20:35 1 4.56 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.6 ºC.

2540G %Percent Moisture PP CD9050904/05/19  12:23 1 14 (1) 

2580 mvRedox Potential CCP CD9042904/05/19  15:29 1WL 230 (N/A) 

9038 mg/kg drySulfate EEM CD9091304/09/19  13:00 1WL ND (58) 
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904193

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-AV6 5-10ft

Date Sampled:  04/04/19 11:00

ESS Laboratory Sample ID:  1904193-04

Sample Matrix:  Soil

Percent Solids:   93

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CD9102204/10/19  16:10 1WL 40 (20) 

9250 mg/kg dryChloride EEM CD9112204/11/19  13:58 1WL 116 (32) 

9050A umhos/cmConductivity CCP CD9083404/08/19  14:30 1 180 (5) 

9045 S.U.Corrosivity (pH) CCP CD9043004/04/19  20:35 1 5.61 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.7 ºC.

2540G %Percent Moisture PP CD9050904/05/19  12:23 1 7 (1) 

2580 mvRedox Potential CCP CD9042904/05/19  15:29 1WL 204 (N/A) 

9038 mg/kg drySulfate EEM CD9091304/09/19  13:00 1WL ND (54) 
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904193

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-AV6. 5-10ft 2

Date Sampled:  04/04/19 12:00

ESS Laboratory Sample ID:  1904193-05

Sample Matrix:  Soil

Percent Solids:   76

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CD9102204/10/19  16:10 1WL 61 (20) 

9250 mg/kg dryChloride EEM CD9112204/11/19  14:03 1WL 1250 (39) 

9050A umhos/cmConductivity CCP CD9083404/08/19  14:30 1 3140 (5) 

9045 S.U.Corrosivity (pH) CCP CD9043004/04/19  20:35 1 5.98 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.6 ºC.

2540G %Percent Moisture PP CD9050904/05/19  12:23 1 24 (1) 

2580 mvRedox Potential CCP CD9042904/05/19  15:29 1WL 178 (N/A) 

9038 mg/kg drySulfate EEM CD9091304/09/19  13:00 1WL ND (66) 
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904193

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-AV7 10-15ft

Date Sampled:  04/04/19 13:00

ESS Laboratory Sample ID:  1904193-06

Sample Matrix:  Soil

Percent Solids:   85

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CD9102204/10/19  16:10 1WL 60 (20) 

9250 mg/kg dryChloride EEM CD9112204/11/19  14:04 1WL 111 (35) 

9050A umhos/cmConductivity CCP CD9083404/08/19  14:30 1 410 (5) 

9045 S.U.Corrosivity (pH) CCP CD9043004/04/19  20:35 1 6.34 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.6 ºC.

2540G %Percent Moisture PP CD9050904/05/19  12:23 1 15 (1) 

2580 mvRedox Potential CCP CD9042904/05/19  15:29 1WL 137 (N/A) 

9038 mg/kg drySulfate EEM CD9091304/09/19  13:00 1WL 93 (59) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904193

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-AV8 0-5ft

Date Sampled:  04/04/19 14:00

ESS Laboratory Sample ID:  1904193-07

Sample Matrix:  Soil

Percent Solids:   89

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CD9102204/10/19  16:10 1WL 50 (20) 

9250 mg/kg dryChloride EEM CD9112204/11/19  14:05 1WL 241 (34) 

9050A umhos/cmConductivity CCP CD9083404/08/19  14:30 1 1050 (5) 

9045 S.U.Corrosivity (pH) CCP CD9043004/04/19  20:35 1 5.71 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.7 ºC.

2540G %Percent Moisture PP CD9050904/05/19  12:23 1 11 (1) 

2580 mvRedox Potential CCP CD9042904/05/19  15:29 1WL 170 (N/A) 

9038 mg/kg drySulfate EEM CD9091304/09/19  13:00 1WL ND (56) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904193

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-AV10 5-10ft

Date Sampled:  04/04/19 13:30

ESS Laboratory Sample ID:  1904193-08

Sample Matrix:  Soil

Percent Solids:   92

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CD9102204/10/19  16:10 1WL 40 (20) 

9250 mg/kg dryChloride EEM CD9112204/11/19  14:06 1WL 182 (33) 

9050A umhos/cmConductivity CCP CD9083404/08/19  14:30 1 373 (5) 

9045 S.U.Corrosivity (pH) CCP CD9043004/04/19  20:35 1 6.51 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.6 ºC.

2540G %Percent Moisture PP CD9050904/05/19  12:23 1 8 (1) 

2580 mvRedox Potential CCP CD9042904/05/19  15:29 1WL 145 (N/A) 

9038 mg/kg drySulfate EEM CD9091304/09/19  13:00 1WL 60 (54) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904193

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-AV11 5-10ft

Date Sampled:  04/04/19 12:30

ESS Laboratory Sample ID:  1904193-09

Sample Matrix:  Soil

Percent Solids:   91

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
2310B mg/kgAcidity EEM CD9102204/10/19  16:10 1WL 30 (20) 

9250 mg/kg dryChloride EEM CD9112204/11/19  14:07 1WL ND (33) 

9050A umhos/cmConductivity CCP CD9083404/08/19  14:30 1 57 (5) 

9045 S.U.Corrosivity (pH) CCP CD9043004/04/19  20:35 1 5.88 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.7 ºC.

2540G %Percent Moisture PP CD9050904/05/19  12:23 1 9 (1) 

2580 mvRedox Potential CCP CD9042904/05/19  15:29 1WL 156 (N/A) 

9038 mg/kg drySulfate EEM CD9091304/09/19  13:00 1WL ND (55) 
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904193

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Classical Chemistry

Batch CD90834 - General Preparation

Blank

5 umhos/cmConductivity ND

LCS

1411 90-11097umhos/cmConductivity 1370

Batch CD90913 - General Preparation

Blank

5 mg/kg wetSulfate ND

LCS

9.988 80-12096mg/LSulfate 10

Batch CD91022 - General Preparation

Blank

20 mg/kgAcidity ND

Batch CD91122 - General Preparation

Blank

3 mg/kg wetChloride ND

LCS

30.00 90-110100mg/LChloride 30

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904193

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-10b Soil pH measured in water at 20.7 ºC.

Z-10a Soil pH measured in water at 20.6 ºC.

Z-10 Soil pH measured in water at 20.4 ºC.

WL Results obtained from a deionized water leach of the sample.

U Analyte included in the analysis, but not detected

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 15 of 18



Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904193

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Ziad Kary

Environmental Partners Group

1900 Crown Colony Drive, Suite 402

Quincy, MA 02169

RE:  Whitman Force Main (279-1704)

ESS Laboratory Work Order Number:   1904276

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904276

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on April 09, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

Lab Number MatrixSample Name Analysis
BTH-1 S2 G 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904276-01 

BTH-2 S2 G 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904276-02 

BTH-3 S2 AG 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904276-03 

BTH-4 S2 AG 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904276-04 

BTH-5 S2 AG 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904276-05 

BTH-6 S2 G 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904276-06 

BTH-7 S2 G 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904276-07 

BTH-8 S2 G 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904276-08 

BTH-9 S2 G 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904276-09 

BTH-10 S2 G 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904276-10 

BTH-11 S2 AG 2310B, 2540G, 2580, 9038, 9045, 9050A, 9250Soil1904276-11 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904276

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904276

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904276

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Classical Chemistry

Client Sample ID:  BTH-1 S2 G
Date Sampled:  03/28/19 00:00
Percent Solids:   92

ESS Laboratory Sample ID:  1904276-01
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 30 mg/kg 20 2310B 1 04/10/19  16:10EEM

Chloride WL ND mg/kg dry 32 9250 1 04/11/19  14:17EEM

Conductivity 62 umhos/cm 5 9050A 1 04/11/19  12:00CCP

Corrosivity (pH) 6.60 S.U. N/A 9045 1 04/09/19  19:05CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 21.5 ºC.

Percent Moisture 8 % 1 2540G 1 04/10/19  12:43PP

Redox Potential WL 195 mv N/A 2580 1 04/09/19  19:05CCP

Sulfate WL ND mg/kg dry 54 9038 1 04/11/19  17:00EEM

Client Sample ID:  BTH-2 S2 G
Date Sampled:  03/28/19 00:00
Percent Solids:   91

ESS Laboratory Sample ID:  1904276-02
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 30 mg/kg 20 2310B 1 04/10/19  16:10EEM

Chloride WL ND mg/kg dry 33 9250 1 04/11/19  14:18EEM

Conductivity 13 umhos/cm 5 9050A 1 04/11/19  12:00CCP

Corrosivity (pH) 7.05 S.U. N/A 9045 1 04/09/19  19:05CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 21.4 ºC.

Percent Moisture 9 % 1 2540G 1 04/10/19  12:43PP

Redox Potential WL 176 mv N/A 2580 1 04/09/19  19:05CCP

Sulfate WL ND mg/kg dry 55 9038 1 04/11/19  17:00EEM

Client Sample ID:  BTH-3 S2 AG
Date Sampled:  03/28/19 00:00
Percent Solids:   88

ESS Laboratory Sample ID:  1904276-03
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 40 mg/kg 20 2310B 1 04/10/19  16:10EEM

Chloride WL ND mg/kg dry 34 9250 1 04/11/19  14:19EEM

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904276

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Classical Chemistry
Conductivity 8 umhos/cm 5 9050A 1 04/11/19  12:00CCP

Corrosivity (pH) 6.81 S.U. N/A 9045 1 04/09/19  19:05CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 21.3 ºC.

Percent Moisture 12 % 1 2540G 1 04/10/19  12:43PP

Redox Potential WL 175 mv N/A 2580 1 04/09/19  19:05CCP

Sulfate WL ND mg/kg dry 56 9038 1 04/11/19  17:00EEM

Client Sample ID:  BTH-4 S2 AG
Date Sampled:  03/28/19 00:00
Percent Solids:   87

ESS Laboratory Sample ID:  1904276-04
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 40 mg/kg 20 2310B 1 04/10/19  16:10EEM

Chloride WL ND mg/kg dry 34 9250 1 04/11/19  14:20EEM

Conductivity 31 umhos/cm 5 9050A 1 04/11/19  12:00CCP

Corrosivity (pH) 6.29 S.U. N/A 9045 1 04/09/19  19:05CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 22.8 ºC.

Percent Moisture 13 % 1 2540G 1 04/10/19  12:43PP

Redox Potential WL 190 mv N/A 2580 1 04/09/19  19:05CCP

Sulfate WL ND mg/kg dry 57 9038 1 04/11/19  17:00EEM

Client Sample ID:  BTH-5 S2 AG
Date Sampled:  03/28/19 00:00
Percent Solids:   88

ESS Laboratory Sample ID:  1904276-05
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 30 mg/kg 20 2310B 1 04/10/19  16:10EEM

Chloride WL ND mg/kg dry 34 9250 1 04/11/19  14:21EEM

Conductivity 29 umhos/cm 5 9050A 1 04/11/19  12:00CCP

Corrosivity (pH) 6.59 S.U. N/A 9045 1 04/09/19  19:05CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 21.4 ºC.

Percent Moisture 12 % 1 2540G 1 04/10/19  12:43PP

Redox Potential WL 194 mv N/A 2580 1 04/09/19  19:05CCP

Sulfate WL ND mg/kg dry 56 9038 1 04/11/19  17:00EEM
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904276

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Classical Chemistry

Client Sample ID:  BTH-6 S2 G
Date Sampled:  03/28/19 00:00
Percent Solids:   84

ESS Laboratory Sample ID:  1904276-06
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 30 mg/kg 20 2310B 1 04/10/19  16:10EEM

Chloride WL ND mg/kg dry 35 9250 1 04/11/19  14:22EEM

Conductivity 15 umhos/cm 5 9050A 1 04/11/19  12:00CCP

Corrosivity (pH) 6.56 S.U. N/A 9045 1 04/09/19  19:05CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 21.2 ºC.

Percent Moisture 16 % 1 2540G 1 04/10/19  12:43PP

Redox Potential WL 197 mv N/A 2580 1 04/09/19  19:05CCP

Sulfate WL ND mg/kg dry 59 9038 1 04/11/19  17:00EEM

Client Sample ID:  BTH-7 S2 G
Date Sampled:  03/28/19 00:00
Percent Solids:   83

ESS Laboratory Sample ID:  1904276-07
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 40 mg/kg 20 2310B 1 04/10/19  16:10EEM

Chloride WL ND mg/kg dry 36 9250 1 04/11/19  14:23EEM

Conductivity 54 umhos/cm 5 9050A 1 04/11/19  12:00CCP

Corrosivity (pH) 6.69 S.U. N/A 9045 1 04/09/19  19:05CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 21.6 ºC.

Percent Moisture 17 % 1 2540G 1 04/10/19  12:43PP

Redox Potential WL 188 mv N/A 2580 1 04/09/19  19:05CCP

Sulfate WL ND mg/kg dry 60 9038 1 04/11/19  17:00EEM

Client Sample ID:  BTH-8 S2 G
Date Sampled:  03/28/19 00:00
Percent Solids:   86

ESS Laboratory Sample ID:  1904276-08
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 30 mg/kg 20 2310B 1 04/10/19  16:10EEM

Chloride WL ND mg/kg dry 35 9250 1 04/11/19  14:24EEM
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904276

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Classical Chemistry
Conductivity 52 umhos/cm 5 9050A 1 04/11/19  12:00CCP

Corrosivity (pH) 6.61 S.U. N/A 9045 1 04/09/19  19:05CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 21.4 ºC.

Percent Moisture 14 % 1 2540G 1 04/10/19  12:43PP

Redox Potential WL 185 mv N/A 2580 1 04/09/19  19:05CCP

Sulfate WL ND mg/kg dry 59 9038 1 04/11/19  17:00EEM

Client Sample ID:  BTH-9 S2 G
Date Sampled:  03/28/19 00:00
Percent Solids:   80

ESS Laboratory Sample ID:  1904276-09
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 50 mg/kg 20 2310B 1 04/10/19  16:10EEM

Chloride WL ND mg/kg dry 38 9250 1 04/11/19  14:46EEM

Conductivity 93 umhos/cm 5 9050A 1 04/11/19  12:00CCP

Corrosivity (pH) 6.03 S.U. N/A 9045 1 04/09/19  19:05CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 21.2 ºC.

Percent Moisture 20 % 1 2540G 1 04/10/19  12:43PP

Redox Potential WL 185 mv N/A 2580 1 04/09/19  19:05CCP

Sulfate WL ND mg/kg dry 63 9038 1 04/11/19  17:00EEM

Client Sample ID:  BTH-10 S2 G
Date Sampled:  03/28/19 00:00
Percent Solids:   78

ESS Laboratory Sample ID:  1904276-10
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 40 mg/kg 20 2310B 1 04/10/19  16:10EEM

Chloride WL ND mg/kg dry 38 9250 1 04/11/19  14:47EEM

Conductivity 89 umhos/cm 5 9050A 1 04/11/19  12:00CCP

Corrosivity (pH) 6.02 S.U. N/A 9045 1 04/09/19  19:05CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 22.4 ºC.

Percent Moisture 22 % 1 2540G 1 04/10/19  12:43PP

Redox Potential WL 207 mv N/A 2580 1 04/09/19  19:05CCP

Sulfate WL ND mg/kg dry 64 9038 1 04/11/19  17:00EEM

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 8 of 16



Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904276

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Classical Chemistry

Client Sample ID:  BTH-11 S2 AG
Date Sampled:  03/28/19 00:00
Percent Solids:   86

ESS Laboratory Sample ID:  1904276-11
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 50 mg/kg 20 2310B 1 04/10/19  16:10EEM

Chloride WL ND mg/kg dry 35 9250 1 04/11/19  14:48EEM

Conductivity 55 umhos/cm 5 9050A 1 04/11/19  12:00CCP

Corrosivity (pH) 5.74 S.U. N/A 9045 1 04/09/19  19:05CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 21.3 ºC.

Percent Moisture 14 % 1 2540G 1 04/10/19  12:43PP

Redox Potential WL 158 mv N/A 2580 1 04/09/19  19:05CCP

Sulfate WL ND mg/kg dry 58 9038 1 04/11/19  17:00EEM
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904276

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Classical Chemistry

Batch CD91022 - General Preparation

Blank

20 mg/kgAcidity ND

Batch CD91122 - General Preparation

Blank

3 mg/kg wetChloride ND

LCS

30.00 90-110100mg/LChloride 30

Batch CD91123 - General Preparation

Blank

3 mg/kg wetChloride ND

LCS

30.00 90-110100mg/LChloride 30

Batch CD91127 - General Preparation

Blank

5 mg/kg wetSulfate ND

LCS

9.988 80-12096mg/LSulfate 10

Batch CD91140 - General Preparation

Blank

5 umhos/cmConductivity ND

LCS

1411 90-11095umhos/cmConductivity 1340
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904276

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-10f Soil pH measured in water at 22.8 ºC.

Z-10e Soil pH measured in water at 22.4 ºC.

Z-10d Soil pH measured in water at 21.6 ºC.

Z-10c Soil pH measured in water at 21.5 ºC.

Z-10b Soil pH measured in water at 21.4 ºC.

Z-10a Soil pH measured in water at 21.3 ºC.

Z-10 Soil pH measured in water at 21.2 ºC.

WL Results obtained from a deionized water leach of the sample.

U Analyte included in the analysis, but not detected

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904276

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Ziad Kary

Environmental Partners Group

1900 Crown Colony Drive, Suite 402

Quincy, MA 02169

RE:  Whitman Force Main (N/A)

ESS Laboratory Work Order Number:   1904626

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904626

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on April 19, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

Lab Number MatrixSample Name Analysis
B-SF1 S2 2310B, 2540G, 2580, 9030B, 9038, 9045, 9050A, 

9250

Soil1904626-01 

B-SF2 S2 2310B, 2540G, 2580, 9030B, 9038, 9045, 9050A, 

9250

Soil1904626-02 

B-SF3 S2 2310B, 2540G, 2580, 9030B, 9038, 9045, 9050A, 

9250

Soil1904626-03 

B-SF4 S2 2310B, 2540G, 2580, 9030B, 9038, 9045, 9050A, 

9250

Soil1904626-04 

B-SF5 S2 2310B, 2540G, 2580, 9030B, 9038, 9045, 9050A, 

9250

Soil1904626-05 

B-AU11 S3 2310B, 2540G, 2580, 9030B, 9038, 9045, 9050A, 

9250

Soil1904626-06 

B-AU12 S2 2310B, 2540G, 2580, 9030B, 9038, 9045, 9050A, 

9250

Soil1904626-07 

B-AU13 S3 2310B, 2540G, 2580, 9030B, 9038, 9045, 9050A, 

9250

Soil1904626-08 

B-AU14 S3 2310B, 2540G, 2580, 9030B, 9038, 9045, 9050A, 

9250

Soil1904626-09 

B-AU15 S3 2310B, 2540G, 2580, 9030B, 9038, 9045, 9050A, 

9250

Soil1904626-10 

B-AU16 S3 2310B, 2540G, 2580, 9030B, 9038, 9045, 9050A, 

9250

Soil1904626-11 

B-AU17 S3 2310B, 2540G, 2580, 9030B, 9038, 9045, 9050A, 

9250

Soil1904626-12 

B-JY1 S3 2310B, 2540G, 2580, 9030B, 9038, 9045, 9050A, 

9250

Soil1904626-13 

B-TH12 S2 2310B, 2540G, 2580, 9030B, 9038, 9045, 9050A, 

9250

Soil1904626-14 
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904626

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

Classical Chemistry
Estimated value. Sample hold times were exceeded (H).1904626-13

Acidity , Sulfide 

Estimated value. Sample hold times were exceeded (H).1904626-14

Acidity , Sulfide 

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904626

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904626

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Classical Chemistry

Client Sample ID:  B-SF1 S2
Date Sampled:  04/17/19 07:20
Percent Solids:   89

ESS Laboratory Sample ID:  1904626-01
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 50 mg/kg 20 2310B 1 04/23/19  16:15EEM

Chloride WL 163 mg/kg dry 33 9250 1 04/24/19  17:47JLK

Conductivity WL 626 umhos/cm 5 9050A 1 04/22/19  17:05EEM

Corrosivity (pH) 5.83 S.U. N/A 9045 1 04/19/19  18:17CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.4 ºC.

Percent Moisture 11 % 1 2540G 1 04/22/19  11:09PP

Redox Potential WL 145 mv N/A 2580 1 04/19/19  18:17CCP

Resistivity WL 0.002 Mohms-cm N/A 9050A 1 04/22/19  17:05EEM

Sulfate WL 93 mg/kg dry 56 9038 1 04/25/19  15:15EEM

Sulfide WL ND mg/kg dry 0.6 9030B 1 04/23/19  17:05EEM

Client Sample ID:  B-SF2 S2
Date Sampled:  04/17/19 08:30
Percent Solids:   88

ESS Laboratory Sample ID:  1904626-02
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 99 mg/kg 20 2310B 1 04/23/19  16:15EEM

Chloride WL 167 mg/kg dry 34 9250 1 04/24/19  17:51JLK

Conductivity WL 496 umhos/cm 5 9050A 1 04/22/19  17:05EEM

Corrosivity (pH) 5.21 S.U. N/A 9045 1 04/19/19  18:17CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.3 ºC.

Percent Moisture 12 % 1 2540G 1 04/22/19  11:09PP

Redox Potential WL 166 mv N/A 2580 1 04/19/19  18:17CCP

Resistivity WL 0.002 Mohms-cm N/A 9050A 1 04/22/19  17:05EEM

Sulfate WL 78 mg/kg dry 56 9038 1 04/25/19  15:15EEM

Sulfide WL ND mg/kg dry 0.6 9030B 1 04/23/19  17:05EEM
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904626

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Classical Chemistry

Client Sample ID:  B-SF3 S2
Date Sampled:  04/17/19 09:30
Percent Solids:   90

ESS Laboratory Sample ID:  1904626-03
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 40 mg/kg 20 2310B 1 04/23/19  16:15EEM

Chloride WL ND mg/kg dry 33 9250 1 04/24/19  17:52JLK

Conductivity WL 14 umhos/cm 5 9050A 1 04/22/19  17:05EEM

Corrosivity (pH) 5.92 S.U. N/A 9045 1 04/19/19  18:17CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.3 ºC.

Percent Moisture 10 % 1 2540G 1 04/22/19  11:09PP

Redox Potential WL 119 mv N/A 2580 1 04/19/19  18:17CCP

Resistivity WL 0.074 Mohms-cm N/A 9050A 1 04/22/19  17:05EEM

Sulfate WL ND mg/kg dry 56 9038 1 04/25/19  15:15EEM

Sulfide WL ND mg/kg dry 0.6 9030B 1 04/23/19  17:05EEM

Client Sample ID:  B-SF4 S2
Date Sampled:  04/17/19 10:00
Percent Solids:   92

ESS Laboratory Sample ID:  1904626-04
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 50 mg/kg 20 2310B 1 04/23/19  16:15EEM

Chloride WL ND mg/kg dry 32 9250 1 04/24/19  17:53JLK

Conductivity WL 86 umhos/cm 5 9050A 1 04/22/19  17:05EEM

Corrosivity (pH) 5.60 S.U. N/A 9045 1 04/19/19  18:17CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.0 ºC.

Percent Moisture 8 % 1 2540G 1 04/22/19  11:09PP

Redox Potential WL 161 mv N/A 2580 1 04/19/19  18:17CCP

Resistivity WL 0.012 Mohms-cm N/A 9050A 1 04/22/19  17:05EEM

Sulfate WL ND mg/kg dry 54 9038 1 04/25/19  15:15EEM

Sulfide WL ND mg/kg dry 0.5 9030B 1 04/23/19  17:05EEM
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904626

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Classical Chemistry

Client Sample ID:  B-SF5 S2
Date Sampled:  04/17/19 10:30
Percent Solids:   86

ESS Laboratory Sample ID:  1904626-05
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 49 mg/kg 20 2310B 1 04/23/19  16:15EEM

Chloride WL ND mg/kg dry 35 9250 1 04/24/19  17:54JLK

Conductivity WL 45 umhos/cm 5 9050A 1 04/22/19  17:05EEM

Corrosivity (pH) 5.62 S.U. N/A 9045 1 04/19/19  18:17CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.1 ºC.

Percent Moisture 14 % 1 2540G 1 04/22/19  11:09PP

Redox Potential WL 159 mv N/A 2580 1 04/19/19  18:17CCP

Resistivity WL 0.022 Mohms-cm N/A 9050A 1 04/22/19  17:05EEM

Sulfate WL ND mg/kg dry 58 9038 1 04/25/19  15:15EEM

Sulfide WL ND mg/kg dry 0.6 9030B 1 04/23/19  17:05EEM

Client Sample ID:  B-AU11 S3
Date Sampled:  04/17/19 11:00
Percent Solids:   92

ESS Laboratory Sample ID:  1904626-06
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 30 mg/kg 20 2310B 1 04/23/19  16:15EEM

Chloride WL ND mg/kg dry 32 9250 1 04/24/19  17:55JLK

Conductivity WL 172 umhos/cm 5 9050A 1 04/22/19  17:05EEM

Corrosivity (pH) 6.19 S.U. N/A 9045 1 04/19/19  18:17CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.2 ºC.

Percent Moisture 8 % 1 2540G 1 04/22/19  11:09PP

Redox Potential WL 162 mv N/A 2580 1 04/19/19  18:17CCP

Resistivity WL 0.006 Mohms-cm N/A 9050A 1 04/22/19  17:05EEM

Sulfate WL ND mg/kg dry 54 9038 1 04/25/19  15:15EEM

Sulfide WL ND mg/kg dry 0.5 9030B 1 04/23/19  17:05EEM

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904626

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Classical Chemistry

Client Sample ID:  B-AU12 S2
Date Sampled:  04/17/19 11:30
Percent Solids:   89

ESS Laboratory Sample ID:  1904626-07
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 89 mg/kg 20 2310B 1 04/23/19  16:15EEM

Chloride WL 141 mg/kg dry 34 9250 1 04/24/19  18:00JLK

Conductivity WL 417 umhos/cm 5 9050A 1 04/22/19  17:05EEM

Corrosivity (pH) 4.83 S.U. N/A 9045 1 04/19/19  18:17CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.2 ºC.

Percent Moisture 11 % 1 2540G 1 04/22/19  11:09PP

Redox Potential WL 195 mv N/A 2580 1 04/19/19  18:17CCP

Resistivity WL 0.002 Mohms-cm N/A 9050A 1 04/22/19  17:05EEM

Sulfate WL ND mg/kg dry 56 9038 1 04/25/19  15:15EEM

Sulfide WL ND mg/kg dry 0.6 9030B 1 04/23/19  17:05EEM

Client Sample ID:  B-AU13 S3
Date Sampled:  04/17/19 12:00
Percent Solids:   90

ESS Laboratory Sample ID:  1904626-08
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 50 mg/kg 20 2310B 1 04/23/19  16:15EEM

Chloride WL 82 mg/kg dry 33 9250 1 04/24/19  18:01JLK

Conductivity WL 261 umhos/cm 5 9050A 1 04/22/19  17:05EEM

Corrosivity (pH) 5.40 S.U. N/A 9045 1 04/19/19  18:17CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.2 ºC.

Percent Moisture 10 % 1 2540G 1 04/22/19  11:09PP

Redox Potential WL 186 mv N/A 2580 1 04/19/19  18:17CCP

Resistivity WL 0.004 Mohms-cm N/A 9050A 1 04/22/19  17:05EEM

Sulfate WL 77 mg/kg dry 55 9038 1 04/25/19  15:15EEM

Sulfide WL ND mg/kg dry 0.6 9030B 1 04/23/19  17:05EEM

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904626

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Classical Chemistry

Client Sample ID:  B-AU14 S3
Date Sampled:  04/17/19 12:30
Percent Solids:   89

ESS Laboratory Sample ID:  1904626-09
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 40 mg/kg 20 2310B 1 04/23/19  16:15EEM

Chloride WL ND mg/kg dry 33 9250 1 04/24/19  18:02JLK

Conductivity WL 65 umhos/cm 5 9050A 1 04/22/19  17:05EEM

Corrosivity (pH) 6.03 S.U. N/A 9045 1 04/19/19  18:17CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.2 ºC.

Percent Moisture 11 % 1 2540G 1 04/22/19  11:09PP

Redox Potential WL 162 mv N/A 2580 1 04/19/19  18:17CCP

Resistivity WL 0.015 Mohms-cm N/A 9050A 1 04/22/19  17:05EEM

Sulfate WL ND mg/kg dry 56 9038 1 04/25/19  15:15EEM

Sulfide WL ND mg/kg dry 0.6 9030B 1 04/23/19  17:05EEM

Client Sample ID:  B-AU15 S3
Date Sampled:  04/17/19 13:00
Percent Solids:   92

ESS Laboratory Sample ID:  1904626-10
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 40 mg/kg 20 2310B 1 04/23/19  16:15EEM

Chloride WL ND mg/kg dry 32 9250 1 04/24/19  18:03JLK

Conductivity WL 58 umhos/cm 5 9050A 1 04/22/19  17:05EEM

Corrosivity (pH) 6.41 S.U. N/A 9045 1 04/19/19  18:17CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.2 ºC.

Percent Moisture 8 % 1 2540G 1 04/22/19  11:09PP

Redox Potential WL 152 mv N/A 2580 1 04/19/19  18:17CCP

Resistivity WL 0.017 Mohms-cm N/A 9050A 1 04/22/19  17:05EEM

Sulfate WL ND mg/kg dry 54 9038 1 04/25/19  15:15EEM

Sulfide WL ND mg/kg dry 0.5 9030B 1 04/23/19  17:05EEM

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904626

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Classical Chemistry

Client Sample ID:  B-AU16 S3
Date Sampled:  04/17/19 13:30
Percent Solids:   90

ESS Laboratory Sample ID:  1904626-11
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL ND mg/kg 20 2310B 1 04/23/19  16:15EEM

Chloride WL 235 mg/kg dry 33 9250 1 04/24/19  18:04JLK

Conductivity WL 652 umhos/cm 5 9050A 1 04/22/19  17:05EEM

Corrosivity (pH) 5.88 S.U. N/A 9045 1 04/19/19  18:17CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.2 ºC.

Percent Moisture 10 % 1 2540G 1 04/22/19  11:09PP

Redox Potential WL 184 mv N/A 2580 1 04/19/19  18:17CCP

Resistivity WL 0.002 Mohms-cm N/A 9050A 1 04/22/19  17:05EEM

Sulfate WL ND mg/kg dry 55 9038 1 04/25/19  15:15EEM

Sulfide WL ND mg/kg dry 0.6 9030B 1 04/23/19  17:05EEM

Client Sample ID:  B-AU17 S3
Date Sampled:  04/17/19 14:00
Percent Solids:   90

ESS Laboratory Sample ID:  1904626-12
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity WL 49 mg/kg 20 2310B 1 04/23/19  16:15EEM

Chloride WL ND mg/kg dry 33 9250 1 04/24/19  18:06JLK

Conductivity WL 29 umhos/cm 5 9050A 1 04/22/19  17:05EEM

Corrosivity (pH) 6.50 S.U. N/A 9045 1 04/19/19  18:17CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 21.6 ºC.

Percent Moisture 10 % 1 2540G 1 04/22/19  11:09PP

Redox Potential WL 163 mv N/A 2580 1 04/19/19  18:17CCP

Resistivity WL 0.034 Mohms-cm N/A 9050A 1 04/22/19  17:05EEM

Sulfate WL ND mg/kg dry 55 9038 1 04/25/19  15:15EEM

Sulfide WL ND mg/kg dry 0.6 9030B 1 04/23/19  17:05EEM

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904626

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Classical Chemistry

Client Sample ID:  B-JY1 S3
Date Sampled:  03/29/19 09:00
Percent Solids:   23

ESS Laboratory Sample ID:  1904626-13
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity H, WL417 mg/kg 20 2310B 1 04/23/19  16:15EEM

Chloride WL ND mg/kg dry 128 9250 1 04/24/19  18:07JLK

Conductivity WL 2330 umhos/cm 5 9050A 1 04/22/19  17:05EEM

Corrosivity (pH) 5.28 S.U. N/A 9045 1 04/19/19  18:17CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.0 ºC.

Percent Moisture 77 % 1 2540G 1 04/22/19  11:09PP

Redox Potential WL ND mv N/A 2580 1 04/19/19  18:17CCP

Resistivity WL 0.0004 Mohms-cm N/A 9050A 1 04/22/19  17:05EEM

Sulfate WL 8320 mg/kg dry 5330 9038 25 04/25/19  15:15EEM

Sulfide H, WLND mg/kg dry 2.1 9030B 1 04/23/19  17:05EEM

Client Sample ID:  B-TH12 S2
Date Sampled:  03/29/19 07:00
Percent Solids:   73

ESS Laboratory Sample ID:  1904626-14
Sample Matrix:  Soil

Analyte UnitsResults MRL Limit Method DF Analyst Analyzed
MA 

Acidity H, WL159 mg/kg 20 2310B 1 04/23/19  16:15EEM

Chloride WL ND mg/kg dry 41 9250 1 04/24/19  18:08JLK

Conductivity WL 641 umhos/cm 5 9050A 1 04/22/19  17:05EEM

Corrosivity (pH) 6.41 S.U. N/A 9045 1 04/19/19  18:17CCP

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.2 ºC.

Percent Moisture 27 % 1 2540G 1 04/22/19  11:09PP

Redox Potential WL 64 mv N/A 2580 1 04/19/19  18:17CCP

Resistivity WL 0.002 Mohms-cm N/A 9050A 1 04/22/19  17:05EEM

Sulfate WL 404 mg/kg dry 68 9038 1 04/25/19  15:15EEM

Sulfide H, WLND mg/kg dry 0.7 9030B 1 04/23/19  17:05EEM

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904626

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Classical Chemistry

Batch CD92227 - General Preparation

Blank

5 umhos/cmConductivity ND

LCS

1411 90-11099umhos/cmConductivity 1390

Batch CD92332 - General Preparation

Blank

2 mg/kgAcidity ND

Batch CD92333 - General Preparation

Blank

0.05 mg/kg wetSulfide ND

LCS

0.5000 85-115101mg/LSulfide 0.5

Batch CD92431 - General Preparation

Blank

3 mg/kg wetChloride ND

LCS

30.00 90-110104mg/LChloride 31

Batch CD92518 - General Preparation

Blank

5 mg/kg wetSulfate ND

LCS

9.988 80-12096mg/LSulfate 10

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904626

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-10e Soil pH measured in water at 21.6 ºC.

Z-10d Soil pH measured in water at 20.4 ºC.

Z-10c Soil pH measured in water at 20.3 ºC.

Z-10b Soil pH measured in water at 20.2 ºC.

Z-10a Soil pH measured in water at 20.1 ºC.

Z-10 Soil pH measured in water at 20.0 ºC.

WL Results obtained from a deionized water leach of the sample.

U Analyte included in the analysis, but not detected

H Estimated value. Sample hold times were exceeded (H).

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Environmental Partners Group
Client Project ID:  Whitman Force Main ESS Laboratory Work Order:  1904626

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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1. INTRODUCTION 

In accordance with our agreement with Environmental Partners Group (EPG) dated April 1, 
2019, Corrosion Probe, Inc.  (CPI) is pleased to provide this report on ultrasonic thickness 
measurements of the ductile iron Auburn Street wastewater force main in two locations in 
Whitman and Brockton, Massachusetts. The testing was performed to evaluate the condition 
of the force main in the two subject locations as this force main has suffered multiple failures 
at other locations creating a concern for hydrogen sulfide (H2S) corrosion in the line.  
 
We at CPI sincerely appreciate this opportunity to continue to be of service to Environmental 
Partners Group on this important project.  
 
This report documents CPI’s inspection data and conclusions, and is respectfully submitted 
for your review, use, and consideration by, 
 
The Staff of Corrosion Probe, Inc. 

 
  

 
Bryce Annino  
Project Engineer 
 

 
Benjamin Stoops 
Project Engineer 
 
 

 
Kevin R. Krawiec, P.E. 
Senior Structural Engineer 
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2. STRUCTURE DESCRIPTION 

Based on information provided by EPG, the force main conveys municipal wastewater from 
the Auburn Street Pumping Station in the Town of Whitman to a terminus manhole in the 
City of Brockton, Massachusetts. It was constructed circa 1984, and consists predominantly 
of 20-inch diameter Class 52 ductile iron pipe in accordance with ASTM C151. 
 
The first manhole structure entered is located in the east-bound lane of Auburn Street in 
Whitman, Massachusetts. The manhole opens on the east side of an open bottom structure; 
the lower half of the pipe inside was encased with dirt and stone. The bottom of the structure 
is roughly 6 feet below the road elevation with an air release valve located above a tee 
connection, directly below the manhole. One weep hole is located on the north side of the 
structure, approximately 3 feet above the floor.  
 
The second manhole structure is located on the south side of the Brockton landfill, west of 
Brockton Used Auto Parts, and roughly 950 feet from Thatcher Street (to the northeast). The 
bottom of this structure is approximately 12 feet below existing grade. This circular manhole 
structure has a non-metal ladder on the south wall face and the floor appears to be composed 
of drainage stone. There are two weep holes located approximately 7 feet above the stone 
floor, to the north and south, and water was steadily entering the chamber through the stone 
floor during the inspection. The lower portion of the pipe was encased in the stone.  

 
3. SITE VISIT AND TESTING 

The site visit was performed on April 5, 2019 by CPI crew composed of Mr. Ben Stoops and 
Mr. Bryce Annino. The pipe testing was performed by confined space entry in accordance 
with OSHA and CPI safety standards. The section of pipe in Auburn Street was inspected 
first by Mr. Stoops, followed by the inspection of the landfill section of pipe by Mr. Annino. 
Both inspections were attended by EPG and Brockton-Whitman Town personnel. Areas of 
ultrasonic thickness (UT) measurements had to be ground by mechanical means to achieve a 
smooth surface for the transducer to make proper contact; these areas were touched up in the 
field with coating by CPI personnel to protect exposed metal from future corrosion.  
 
In each manhole, the piping consisted of a tee with an air release valve. On each side of the 
tee was a flange adaptor connecting to the influent and effluent pipe with a coupling. 
Locations were selected on the exposed piping in each manhole structure for UT testing by 
onsite CPI inspection crew at 4 representative areas. Each area was tested at 5 locations 
identified by clock-positions. For the Auburn Street pipe, area A is to the east, D to the west, 
9:00 being to the south (shoulder of the road) and 3:00 being to the north (centreline of the 
road). For the Landfill pipe, area A is to the north, D to the south, 3:00 to the east and 9:00 to 
the west of the pipe. Areas below the top half of the pipe were not able to be tested due to the 
surrounding stone.  

 
4. TESTING RESULTS 

The results of the UT testing at each location are indicated in Table No. 1 below. Record 
documentation provided by EPG categorizes both instances of pipe as Class 52 pipe per the 
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AWWA C151 standard. This standard places the nominal thickness of the pipe wall at 0.42”. 
The C151 standard specifies a maximum minus tolerance on wall thickness to be 0.07” for 
20” diameter pipe. The Tee components found in either manhole, connected to the air release 
valves, should have nominal wall thicknesses between 0.8”-1.03” per the AWWA C110 
standard. For each length of pipe inspected, the maximum, minimum, and average of the 
readings are indicated on Table No. 1 below. Additionally, the maximum and the minimum 
as a percentage of the average are calculated. Obstructed areas where UT measurements 
could not be taken are marked by a gray cell in Table No. 1.  

 

 
Table No. 1 – Ultrasonic Thickness Measurements 

 
5. ANALYSIS AND CONCLUSIONS 

The most severe mechanism of corrosion in wastewater force mains is normally biogenic 
hydrogen sulfide (H2S) corrosion. This occurs when H2S is present in the wastewater and a 
headspace, or air pocket, is created at the crown of the pipe due to less-than-full conditions in 
the pipe. Turbulent flow conditions coupled with the available oxygen in the headspace allow 
for aerobic sulfur-oxidizing bacteria to metabolize the H2S and form sulfuric acid (H2SO4). 
Certain internal coatings are resistant to this form of attack, but older coatings and cement 
mortar linings will generally degrade over time allowing for the ductile iron pipe to corrode. 
Due to the aggressive nature of this corrosion mechanism, H2S corrosion typically manifests 
itself within 20 years of the systems service life. 
 
UT measurements are based on a transmitter-receiver principle; a signal is sent out by a 
transducer which is in contact with the external surface of the metal structure with the aid of 
a gel couplant. The signal goes back and forth through the tested material gradually 
weakening on each return. The gauge, projecting and receiving the signal through the 
transducer, measures the time between the signal being projected and received. The transit 
time of the signal is then correlated to the velocity of the material and graphically expressed 
as a thickness reading on the gauge. The velocity of the material is determined by performing 
tests on a ductile iron coupon of measurable thickness prior to testing the subject material. 
 
Ultrasonic Thickness testing is used to measure the existing/remaining wall thickness of 
metallic pipes and structures. The collected data is then compared to the original nominal 
thickness, if available, to determine the thickness loss. Multiple locations around pipe 
circumference are typically tested to provide comparable information of the existing pipe 
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thickness (top of the pipe compared to the sides or bottom). In this instance only the top half 
of the pipes were exposed for testing, up to five locations were tested with 9:00 and 3:00 
located on either side, and 12:00 being the top of the pipe.  
 
As compared with steel, the grainy graphite and iron matrix substructure in ductile iron 
piping acoustically disperses the UT signal, making the acquisition of accurate data more 
challenging. UT readings taken on straight pipe sections tend to provide reasonably accurate 
results. However, testing of ductile iron fittings (bends, reducers, wyes, tees, etc.) will often 
yield erroneous data due to increased thickness or metallurgical differences resulting from 
the manufacturing process. Additionally, since ductile iron piping has a rough, weave-like 
surface texture, grinding of the surface is normally necessary to obtain a sufficiently smooth 
surface to seat the transducer and obtain accurate results. Ground areas are touched-up with 
an appropriate coating. 
 
Recorded UT measurements for the Auburn Street and Landfill locations are 
circumferentially consistent; the pipe walls appear to maintain constant thickness across the 
crown of the pipes where any headspace would exist. There is no trend of lower UT 
measurements at the 12:00 position which would be indicative of a formed headspace and 
H2S corrosion attack. There is no apparent H2S corrosion taking place in the two inspected 
locations of the wastewater force main, in our opinion.  
 
A crack was observed at the crown of the pipe located near UT test locations A 10:30 to A 
1:30 on the Auburn Street pipe. Although this crack appeared surficial, no grinding or 
invasive testing was performed near the crack as breaks in the force main have occurred in 
other locations creating concern. This crack should be further inspected in the near future 
with the pipe depressurized and proper measures for repair readily available if the crack 
extends through the pipe wall. It is difficult to determine if the crack exists only in the 
corrosion product on the surface of the pipe in this location, in the existing coating, or if it 
extends into the structural pipe wall without further investigation. Stable cracks in ductile 
iron piping are uncommon as the contents, especially those under pressure, are likely to 
exploit the weak point and cause breakage. Inspection should consists of grinding or scraping 
off all coating and corrosion product to access the pipe wall and determine if the crack 
extends into the pipe wall. If so, its extent should be determined and its depth probed.  
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6. PHOTOGRAPHS AND TESTING LOCATIONS 

 
Testing Location No. 1 – Auburn Street 

 

 
 

Testing Location No. 2 – Landfill Structure
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Photograph No. 1 – Overall view of Auburn structure, looking west 

 

 
Photograph No. 2 – Crack in crown of Auburn pipe 
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Photograph No. 3 – South end of Landfill location piping 

 
 

 
Photograph No. 4 – North end of Landfill Location Piping 
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Photograph No. 5 – Landfill structure, weep hole on south face 
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Appendix I: Hydraulic Profile 
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Appendix J: Air Release Valve Photos 

  



 

 
Photo 1: Air Release/Vacuum Valve – 1200 Auburn Street 

 
Photo 2: Air Release/Vacuum Valve – 1200 Auburn Street 

 



 

 
Photo 3: Air Release/Vacuum Valve – 728 Auburn Street 
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Appendix K: Air Release Valve Assessment 

  



Air Valve Sizing Software Program

Val-Matic Valve and Manufacturing Corporation

905 Riverside Drive
Elmhurst, IL 60126 USA

OWNER:

MEDIA:

Valmatic

Whitman Force MainPROJECT:

ENGINEER:

PROJECT INFORMATION

Water - ANSI/NSF 61 Certified

Francesca Barilla

PIPE MATERIAL: Cast or Ductile Iron
PIPE INSIDE DIAMETER: 20.0 in

MAX FLOW RATE: 3.5 MGD
4044.0 GPMFILL RATE:
4:1SELECTED SAFETY FACTOR:
5.00 PsiDIFF. PRESS. FOR VAC. SIZING:

VALVE RATING: 150 Psig (Class 125 Iron)

FLOW DIRECTION: With Increasing Stations
VALVE SELECTION CRITERIA: Single Body Comb Air Valves

PIPELINE AIR VALVE SCHEDULE:
Station Elevation Description Recommended Valve Size/Model Flow Rate

ft ft CFS

52 77 Beginning of Pipeline No valve necessary 0.00

1002 78 Increase in Up Slope No valve necessary 0.00

1502 80 High Point 3 IN #803A WW Single Body Comb 10.13

1702 79 Low Point No valve necessary 10.13

3002 93 Decrease in Up Slope 3 IN #303A Wastewater Air/Vacuum 12.18

4752 94 Increase in Up Slope No valve necessary 0.00

5252 101 Decrease in Up Slope 3 IN #303A Wastewater Air/Vacuum 7.63

6002 104 High Point 3 IN #803A WW Single Body Comb 12.79

6802 97 Increase in Down Slope 3 IN #803A WW Single Body Comb 7.94

7002 91 Decrease in Down Slope No valve necessary 0.00

8702 89 Increase in Down Slope 3 IN #803A WW Single Body Comb 4.69

9402 86 Decrease in Down Slope No valve necessary 0.00

10102 86 Increase in Down Slope 3 IN #803A WW Single Body Comb 5.13

10352 84 Low Point No valve necessary 8.96

11402 97 High Point 3 IN #803A WW Single Body Comb 16.53

12152 90 Low Point No valve necessary 13.93

13352 101 High Point 3 IN #803A WW Single Body Comb 15.54

14202 91 Low Point No valve necessary 15.54

15752 108 High Point 3 IN #803A WW Single Body Comb 16.12

15952 108 End No valve necessary 3.58



This Air Valve Sizing Software Program was developed by Val-Matic® Valve and Manufacturing Corporation as a convenience to its customers and should be utilized only as a
guide for the selection and placement of Air Valves along a pipeline.  This software program is not presented as, nor is it intended to be used as, a complete hydraulic transient
study.  This software program is offered on an as is basis.  All risk regarding the appropriateness of the application are assumed by the user.  Val-Matic makes no warranty or
representation as to the accuracy or completeness of this software program or its output.  Use of this software program or its output should be made under the direction of trained
engineers or design professionals exercising their independent judgment regarding the suggested use of the valve types and sizes.

Disclaimer Notice

1) The flow rate is the line-break flow in the adjecent line. At changes in the upslope or downslope, the flow rate is computed by subtracting the flow rate in the feeding leg from
the flow rate in the lower leg. For long ascents and descents, the flow rate is one half of the line-break flow.

2) Air release valve model numbers are for full size connections; smaller connections are available.

3) In accordance with State EPA requirements, all potable water air valves must be ANSI/NSF 61 Certified.

4) Stations are added as needed (i.e. 1600) to provide a maximum spacing of 2500 ft (760 M).

NOTES

The project has been pre-determined to illustrate the AirValve program functionality.

PREPARED BY: DATE: 05/10/2019

(*) These Stations were added because the segment length exceeded 2500 ft. (762 M)



Air Valve Sizing Software Program
Val-Matic Valve and Manufacturing Corporation

905 Riverside Drive
Elmhurst, IL 60126 USA

Whitman Force MainPROJECT:

This Air Valve Sizing Software Program was developed by Val-Matic® Valve and Manufacturing Corporation as a convenience to its customers and should be utilized only as a
guide for the selection and placement of Air Valves along a pipeline.  This software program is not presented as, nor is it intended to be used as, a complete hydraulic transient
study.  This software program is offered on an as is basis.  All risk regarding the appropriateness of the application are assumed by the user.  Val-Matic makes no warranty or
representation as to the accuracy or completeness of this software program or its output.  Use of this software program or its output should be made under the direction of trained
engineers or design professionals exercising their independent judgment regarding the suggested use of the valve types and sizes.

Disclaimer Notice

Created with AirValve 10.0
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Appendix L: Easement Information 
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Appendix M: Cost Estimates 

 

 

 

 

 

 

 

 

 



20-Inch Sewer Force Main Assessment, Whitman, MA

TURNER INDEX: 1135 - 1st Quarter 2019

Unit Cost Subtotal
1 Mobilization and Demobilization (5% of Subtotal) 1 LS $287,000 $287,000
2 Erosion and Sediment Control 1 LS $100,000 $100,000
3 Dewatering and Discharge 1 LS $125,000 $125,000
4 Traffic Management and Controls 1 LS $50,000 $50,000
5 Bypass of Auburn Street PS (Septage Haulers) 1 LS $50,000 $50,000
6 Startup, Testing, and Commissioning of New Force Main 1 LS $25,000 $25,000
7 Police Details 1 ALLOW $100,000 $100,000

$737,000

Unit Cost Subtotal
1 Clearing, Grubbing, and Tree Removal 1,000 SY $10 $10,000
2 Composite Matting for Easement Work 4,500 LF $40 $180,000
3 24" Force Main Piping 15,800 LF $250 $3,950,000
4 24" Gate Valves 4 EA $12,500 $50,000
5 12" Drain Piping to Auburn Street PS 200 LF $250 $50,000
6 12" Gate Valves 2 EA $7,500 $15,000
7 Air Valve Manholes, 8-Foot Round, Watertight 4 EA $25,000 $100,000
8 Blow-Off/Cleanout Manholes, 8-Foot Round, Watertight 3 EA $25,000 $75,000
9 Beaver Brook Crossing 1 LS $100,000 $100,000

10 Trench Excavation - Ledge 1,800 CY $100 $180,000
11 Exploratory Excavation 400 CY $50 $20,000
12 Additional Excavation 600 CY $50 $30,000
13 Trench Pavement 1,000 TON $200 $200,000
14 Hand Placed Asphalt for Sidewalks and Driveways 600 SY $50 $30,000
15 Cape Cod Berm 4,500 LF $10 $45,000
16 Vertical Granite Curb R&R 600 LF $28 $17,000
17 Catch Basin Relocation 8 EA $2,500 $20,000
18 Drain Manhole Relocation 1 EA $10,000 $10,000
19 Segregation and Stockpiling of Suspect Soil 2,500 CY $10 $25,000
20 Transport and Disposal of Contaminated Soil (Category RCS-1 or Above) 2,000 TON $40 $80,000
21 Loam and Seed 2,300 SY $10 $23,000
22 Utility Services and Relocations 1 ALLOW $50,000 $50,000
23 Price Adjustments 1 ALLOW $15,000 $15,000

$5,275,000

$6,012,000
$902,000

$6,914,000
$1,383,000

$249,000
$173,000

$8,719,000

$125,000

$8,844,000

Engineers Estimate

Subtotal
24" Force Main Installation

No. Qty. Units

General Tasks
Engineers Estimate

No. Item Description Qty.

Subtotal

15% General Contractor OH&P

Construction Subtotal
20% Design Contingency

3% Midpoint Construction Escalation
2.5% Bond and Insurance

Opinion of Probable Construction Cost

Bid Alternates
Easement Gravel Access Road (15-ft Wide)

Opinion of Probable Construction Cost with Bid Alternate

Alternative 1 - 24" Force Main Installation 
Preliminary Opinion of Probable Cost Estimate

Construction Summary
Project Subtotal

Units

ENR No. 11230
Dated May 2019

Item Description

Engineer's Preliminary Opinion of Probable Cost for Alternative 1 



20-Inch Sewer Force Main Assessment, Whitman, MA

TURNER INDEX: 1135 - 1st Quarter 2019

Unit Cost Subtotal
1 Mobilization and Demobilization (5% of Subtotal) 1 LS $478,000 $478,000
2 Erosion and Sediment Control 1 LS $100,000 $100,000
3 Dewatering and Discharge 1 LS $165,000 $165,000
4 Traffic Management and Controls 1 LS $50,000 $50,000
5 Bypass of Auburn Street PS (Septage Haulers) 1 LS $50,000 $50,000
6 Startup, Testing, and Commissioning of New Force Main 1 LS $25,000 $25,000
7 Police Details 1 ALLOW $140,000 $140,000

$1,008,000

Unit Cost Subtotal
1 Clearing, Grubbing, and Tree Removal 1,000 SY $10 $10,000
2 Composite Matting for Easement Work 4,500 LF $40 $180,000
3 24" Force Main Piping 15,800 LF $250 $3,950,000
4 24" Gate Valves 4 EA $12,500 $50,000
5 12" Drain Piping to Auburn Street PS 200 LF $250 $50,000
6 12" Gate Valves 2 EA $7,500 $15,000
7 Air Valve Manholes, 8-Foot Round, Watertight 4 EA $25,000 $100,000
8 Blow-Off/Cleanout Manholes, 8-Foot Round, Watertight 3 EA $25,000 $75,000
9 Beaver Brook Crossing 1 LS $100,000 $100,000

10 Trench Excavation - Ledge 1,800 CY $100 $180,000
11 Exploratory Excavation 400 CY $50 $20,000
12 Additional Excavation 600 CY $50 $30,000
13 Trench Pavement 1,000 TON $200 $200,000
14 Hand Placed Asphalt for Sidewalks and Driveways 600 SY $50 $30,000
15 Cape Cod Berm 4,500 LF $10 $45,000
16 Vertical Granite Curb R&R 600 LF $28 $17,000
17 Catch Basin Relocation 8 EA $2,500 $20,000
18 Drain Manhole Relocation 1 EA $10,000 $10,000
19 Segregation and Stockpiling of Suspect Soil 2,500 CY $10 $25,000
20 Transport and Disposal of Contaminated Soil (Category RCS-1 or Above) 2,000 TON $40 $80,000
21 Loam and Seed 2,300 SY $10 $23,000
22 Utility Services and Relocations 1 ALLOW $50,000 $50,000
23 Price Adjustments 1 ALLOW $15,000 $15,000

$5,275,000

Unit Cost Subtotal
1 Access Pits for CCTV / Lining Work 50 EA $9,000 $450,000
2 Heavy Cleaning of Force Main 15,800 LF $10 $158,000
3 CCTV Inspection 15,800 LF $5 $79,000
4 CIPP Structural Continuous Liner 15,800 LF $175 $2,765,000
5 Remove and Replace Existing Air Valve Manholes, 8-Foot Round 4 EA $45,000 $180,000
6 Remove and Replace Existing Blow-Off/Cleanout Manholes, 8-Foot Round 3 EA $40,000 $120,000

$3,752,000

$10,035,000
$1,506,000

$11,541,000
$2,309,000

$416,000
$289,000

$14,555,000

$125,000

$14,680,000

General Tasks

Preliminary Opinion of Probable Cost Estimate
Alternative 2A - 24" Force Main Installation and 20" Force Main Rehabilitation

Dated May 2019
ENR No. 11230

Engineer's Preliminary Opinion of Probable Cost for Alternative 2A 

No. Item Description Qty. Units

Engineers Estimate

Engineers Estimate

Subtotal
24" Force Main Installation

No. Item Description Qty. Units

Subtotal
20" Force Main Rehabilitation

No. Item Description Qty. Units

20% Design Contingency
3% Midpoint Construction Escalation

2.5% Bond and Insurance

Opinion of Probable Construction Cost

Subtotal

Bid Alternates
Easement Gravel Access Road (15-ft Wide)

Opinion of Probable Construction Cost with Bid Alternate

Engineers Estimate

Construction Summary
Project Subtotal

15% General Contractor OH&P

Construction Subtotal



Alternative 2B - 24" Force Main Installation, 20" Force Main Rehabilitation & Cross Connection
20-Inch Sewer Force Main Assessment, Whitman, MA

TURNER INDEX: 1135 - 1st Quarter 2019

Unit Cost Subtotal
1 Mobilization and Demobilization (5% of Subtotal) 1 LS $489,000 $489,000
2 Erosion and Sediment Control 1 LS $100,000 $100,000
3 Dewatering and Discharge 1 LS $170,000 $170,000
4 Traffic Management and Controls 1 LS $50,000 $50,000
5 Bypass of Auburn Street PS (Septage Haulers) 1 LS $50,000 $50,000
6 Startup, Testing, and Commissioning of New Force Main 1 LS $25,000 $25,000
7 Police Details 1 ALLOW $140,000 $140,000

$884,000

Unit Cost Subtotal
1 Clearing, Grubbing, and Tree Removal 1,000 SY $10 $10,000
2 Composite Matting for Easement Work 4,500 LF $40 $180,000
3 24" Force Main Piping 15,800 LF $250 $3,950,000
4 24" Gate Valves 9 EA $12,500 $113,000
5 12" Drain Piping to Auburn Street PS 200 LF $250 $50,000
6 12" Gate Valves 2 EA $7,500 $15,000
7 Air Valve Manholes, 8-Foot Round, Watertight 4 EA $25,000 $100,000
8 Blow-Off/Cleanout Manholes, 8-Foot Round, Watertight 3 EA $25,000 $75,000
9 Beaver Brook Crossing 1 LS $100,000 $100,000

10 Trench Excavation - Ledge 1,800 CY $100 $180,000
11 Exploratory Excavation 400 CY $50 $20,000
12 Additional Excavation 600 CY $50 $30,000
13 Trench Pavement 1,000 TON $200 $200,000
14 Hand Placed Asphalt for Sidewalks and Driveways 600 SY $50 $30,000
15 Cape Cod Berm 4,500 LF $10 $45,000
16 Vertical Granite Curb 600 LF $28 $17,000
17 Catch Basin Relocation 8 EA $2,500 $20,000
18 Drain Manhole Relocation 1 EA $10,000 $10,000
19 Segregation and Stockpiling of Suspect Soil 2,500 CY $10 $25,000
20 Transport and Disposal of Contaminated Soil (Category RCS-1 or Above) 2,000 TON $40 $80,000
21 Loam and Seed 2,300 SY $10 $23,000
22 Utility Services and Relocations 1 ALLOW $50,000 $50,000
23 Price Adjustments 1 ALLOW $15,000 $15,000

$5,338,000

Unit Cost Subtotal
1 Access Pits for CCTV / Lining Work 50 EA $9,000 $450,000
2 Heavy Cleaning of Force Main 15,800 LF $10 $158,000
3 CCTV Inspection 15,800 LF $5 $79,000
4 CIPP Structural Continuous Liner 15,800 LF $175 $2,765,000
5 Remove and Replace Existing Air Valve Manholes, 8-Foot Round 4 EA $45,000 $180,000
6 Remove and Replace Existing Blow-Off/Cleanout Manholes, 8-Foot Round 3 EA $40,000 $120,000

$3,752,000

Unit Cost Subtotal
1 24" Force Main Piping  30 LF $200 $6,000
2 24" Gate Valves 5 EA $23,000 $115,000
3 24" Tees and Fittings 1 LS $23,000 $23,000

$144,000

$10,118,000
$1,518,000

$11,636,000
$2,328,000

$419,000
$291,000

$14,674,000

$125,000

$14,799,000

Preliminary Opinion of Probable Cost Estimate

Dated May 2019
ENR No. 11230

Engineer's Preliminary Opinion of Probable Cost for Alternative 2B 

General Tasks

No. Item Description Qty. Units

Engineers Estimate

Engineers Estimate

Subtotal
24" Force Main Installation

No. Item Description Qty. Units

Subtotal

Subtotal
20" Force Main Rehabilitation

No. Item Description Qty. Units
Engineers Estimate

Force Main Cross Connection

No. Item Description Qty. Units

3% Midpoint Construction Escalation
2.5% Bond and Insurance

Opinion of Probable Construction Cost

Construction Summary

Bid Alternates
Easement Gravel Access Road (15-ft Wide)

Opinion of Probable Construction Cost with Bid Alternate

Subtotal

Engineers Estimate

Project Subtotal
15% General Contractor OH&P

Construction Subtotal
20% Design Contingency



Alternative 3 - Limited 24" Force Main Installation in Corrosive Areas
20-Inch Sewer Force Main Assessment, Whitman, MA

TURNER INDEX: 1135 - 1st Quarter 2019

Unit Cost Subtotal
1 Mobilization and Demobilization (5% of Subtotal) 1 LS $106,000 $106,000
2 Erosion and Sediment Control 1 LS $35,000 $35,000
3 Dewatering and Discharge 1 LS $50,000 $50,000
4 Traffic Management and Controls 1 LS $25,000 $25,000
5 Bypass of Auburn Street PS (Septage Haulers) 1 LS $75,000 $75,000
6 Startup, Testing, and Commissioning of New Force Main 1 LS $25,000 $25,000
7 Police Details 1 ALLOW $40,000 $40,000

$316,000

Unit Cost Subtotal
1 Composite Matting for Easement Work 1,600 LF $40 $64,000
2 24" Force Main Piping 5,400 LF $250 $1,350,000
3 24" Gate Valves 12 EA $12,500 $150,000
4 Air Valve Manholes, 8-Foot Round, Watertight 1 EA $25,000 $25,000
5 Blow-Off/Cleanout Manholes, 8-Foot Round, Watertight 1 EA $25,000 $25,000
6 Trench Excavation - Ledge 600 CY $100 $60,000
7 Exploratory Excavation 200 CY $50 $10,000
8 Additional Excavation 200 CY $50 $10,000
9 Trench Pavement 200 TON $200 $40,000

10 Hand Placed Asphalt for Sidewalks and Driveways 70 SY $50 $4,000
11 Cape Cod Berm 1,500 LF $10 $15,000
12 Catch Basin Relocation 5 EA $2,500 $13,000
13 Segregation and Stockpiling of Suspect Soil 1,000 CY $10 $10,000
14 Transport and Disposal of Contaminated Soil (Category RCS-1 or Above) 800 TON $40 $32,000
15 Loam and Seed 1,200 SY $10 $12,000
16 Utility Services and Relocations 1 ALLOW $25,000 $25,000
17 Price Adjustments 1 ALLOW $10,000 $10,000

$1,855,000

$2,171,000
$326,000

$2,497,000
$500,000

$90,000
$63,000

$3,150,000

$125,000

$3,275,000

2.5% Bond and Insurance

Opinion of Probable Construction Cost

Bid Alternates
Easement Gravel Access Road (15-ft Wide)

Opinion of Probable Construction Cost with Bid Alternate

3% Midpoint Construction Escalation

Engineers Estimate

Subtotal
Construction Summary

Project Subtotal
15% General Contractor OH&P

Construction Subtotal
20% Design Contingency

Engineers Estimate

Subtotal
24" Force Main Installation

No. Item Description Qty. Units

Preliminary Opinion of Probable Cost Estimate

Dated May 2019
ENR No. 11230

Engineer's Preliminary Opinion of Probable Cost for Alternative 3 

General Tasks

No. Item Description Qty. Units
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