
 

 

 
November 8, 2022 
 
Mr. Paul Lake  
Illinois Environmental Protection Agency  
Bureau of Land - Remedial Project Management Section 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, Illinois 62794-9276 
 
Re: Remedial Delineation Field Sampling Plan & Response to Comments 
 917 South Webster Street 
 Taylorville Former Manufactured Gas Plant 
 LPC #170000173096 – Christian County 
 
Dear Mr. Lake: 
 
On behalf of Ameren, Environmental Resources Management (ERM) has prepared a Remedial 
Delineation Field Sampling Plan (FSP), dated November 8, 2022, and Response to IEPA 
Review of Remedial Delineation Field Sampling Plan (Response to Comments) for the former 
manufactured gas plant (FMGP) site at 917 South Webster Street in Taylorville, Illinois.  

Ameren appreciates your assistance and cooperation as we proceed with this project.  If you 
have any questions regarding the responses provided, or need additional information, please 
feel free to contact me. 
 
Respectfully, 
 
 
 
 
Dave Palmer, PG, PMP, EVMP 
Manager, Remediation Projects 
Ameren Services 
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INTRODUCTION 

1. INTRODUCTION 

Ameren Services (Ameren) has contracted Environmental Resources Management, Inc. (ERM) to 
conduct an investigation and sampling program at the former Central Illinois Public Service (CIPS) Site, 
now referred to at the Ameren CIPS Site (“Site”), located at 917 South Webster Street in Taylorville, 
Illinois. The Site location is shown in Figure 1. ERM has prepared this Remedial Delineation Field 
Sampling Plan (the “FSP”) to describe the proposed investigation and sampling activities at the Site that 
are needed to evaluate the potential for the use of in-situ solidification (ISS) for site closure. These 
activities are being conducted to evaluate the potential to accelerate closure of the Site using additional 
remediation and demonstration of lack of risk to human and environmental resources.  

Ameren has been operating a groundwater recovery and treatment system since 1995 to contain and 
treat MGP-impacted groundwater on the Site. While hydraulic containment is still effective, the recovery of 
constituents in the groundwater has decreased substantially, which delays site closure. This evaluation is 
being conducted to determine whether remediation using ISS, followed by a limited period of groundwater 
quality monitoring, will sufficiently address the MGP-related impacts that remain on the Site and eliminate 
the need for further long-term groundwater recovery and treatment. Prior to implementation of this FSP, 
Ameren is seeking IEPA concurrence on the investigation scope of work provided herein and the concept 
of ISS (if shown to be feasible) followed by a finite period of monitoring (up to two years depending on the 
success of the ISS as the presumed remedy) to secure closure and a No Further Action determination for 
the Site.   

The goals of the proposed activities are to identify the presence, concentration, and distribution of 
impacts remaining in soil on-site and/or near the Site that may be related to past MGP activities. Such 
residual impacts are suspected to be contributing to the ongoing groundwater impacts observed at the 
Site through groundwater monitoring. These goals will be attained via implementation of a High-
Resolution Site Characterization (HRSC) program performed in two phases: a Waterloo Advanced 
Profiling System (WaterlooAPS) program and conventional soil boring/sampling efforts. 

These  investigation activities will also include the collection of soil to perform bench-scale treatability 
studies in support of remedial design, which is currently anticipated to be ISS. The results of the HRSC, 
along with the ISS bench-scale study results and evaluation, will be used to determine the feasibility of 
ISS in effectively targeting and solidifying in-situ residual impacts, which would therefore result in a 
reduction of future groundwater monitoring. These data will also be used to develop a conceptual site 
model (CSM) that will be incorporated into a Focused Remedial Treatability Study for submittal to the 
Illinois Environmental Protection Agency (IEPA). 

Soil and groundwater samples collected during this work will be analyzed for the constituents of concern 
(COCs) listed in the September 1992 Superfund Record of Decision (ROD). Table 1 lists the ROD COCs 
and Cleanup Objectives (COs), including IEPA-approved revisions since the ROD was issued, that 
groundwater sampling results will be compared to. The ROD did not provide COs for soil; thus, soil 
sampling results will be compared to the Illinois TACO Soil Component to Groundwater Remedial 
Objectives (Class I). 

A Quality Assurance Project Plan (QAPP), which will detail the Data Quality Objectives (DQOs) for the 
project, and a Site-specific Health and Safety Plan (HASP) are being developed to establish controls for 
the remedial evaluation activities and ISS treatability studies described herein and will be provided to the 
IEPA under separate cover. 
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2. BACKGROUND 

2.1 Site Description 

The former Ameren/Taylorville Manufactured Gas Plant (MGP) is located at 917 South Webster Street in 
Taylorville, Christian County, Illinois. The footprint of the former MGP is approximately one acre  in size. 
The Site is located on a 2.56-acre parent parcel (PIN# 17-13-27-331-005-00), that is owned by Ameren. 
Adjacent to the parent parcel’s southern border there is a 15.56-acre combined parcel (PIN# 17-13-27-
300-001-00) and immediately south of it is a 2.74-acre parcel (PIN# 17-13-34-100-010-00). These two 
southern adjacent parcels are owned by Ameren and, along with the parent parcel, make up an 
approximate area of 20.8 acres that are under an Environmental Covenant (EC) with the IEPA, restricting 
disturbance of soil and use of groundwater for potable purposes from the EC Area. In addition, Ameren 
owns a 20.29-acre parcel (PIN# 17-13-34-200-003-01), further to the southeast, across South Webster 
Street.  

The Site lies in a residential area adjacent to Manners Park, which is a popular community park in 
Taylorville. Ameren owns the property south of the Site, which totals about 39 acres. Manners Park is 
located east of the Site, and residences are located to the north. Railroad tracks border the northwest 
side of the property. The Site currently houses a large groundwater treatment facility, several 
groundwater monitoring wells, and two deep wells used for recovery and containment of impacted 
groundwater. The Site is currently used for general Ameren equipment laydown and is generally 
unoccupied with exception to the daily inspections conducted for treatment plant monitoring.  

The Site is covered primarily by gravel, with a large grassy area along the side of the Site facing Webster 
Street. Surface water from the Site drains toward the south and Seamen Estates Pond. This surface 
water body receives most of the drainage from the Site. Sampling over the previous 20 years have not 
identified impacts to fish, sediment, and water in the pond. The pond drains on its south side to the South 
Fork of the Sangamon River. 

2.2 Site MGP History 

The former MGP was constructed in 1892 and was operated by the Taylorville Gas and Electric Company 
until it was purchased in 1912 by Central Illinois Public Service Company (CIPS). CIPS was subsequently 
merged into Ameren, who currently owns the facility. Ameren predecessor companies operated the MGP 
from 1912 until 1932. The plant produced a gas from coal, which was used for lighting and heating of the 
Taylorville community. The coal gasification process that was used at the plant produced a byproduct 
known as coal tar. Coal tar is a mixture of volatile compounds such as benzene and toluene, heavier 
compounds such as naphthalene and a class of compounds known as polynuclear aromatic hydrocarbon 
(PAHs). Some of the compounds in coal tar have been shown or are suspected to cause cancer in 
humans. 

The plant was closed in 1932 when higher quality natural gas became available in the area. When the 
plant was closed, most of the above ground structures were torn down, and below ground tanks were 
apparently filled with soil and miscellaneous materials and left in place. 

Environmental impacts were discovered in October 1985 when a plumbing contractor, making repairs to a 
septic tank on the property, dug a trench and found coal tar in the subsurface soils. When the coal tar was 
discovered, work on the septic tank was halted and Ameren was notified. Recognizing its legal liabilities for 
the Site, and in-order-to protect public health and the environment, Ameren notified the IEPA and 
immediately began an onsite investigation to determine the nature and extent of coal tar contamination.  
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PREVIOUS INVESTIGATIONS 

Site investigations were initiated in 1986 by Hanson Engineers Incorporated (Hanson). Hanson conducted 
a Phase 1 Site Assessment in 1986 to evaluate current Site conditions and to score the Site in accordance 
with the United States Air Force Hazard Assessment Rating Methodology (HARM) model. Based on the 
Site assessment, Hanson recommended additional Site investigation be conducted at the Site. This 
investigation was initiated in 1986 with a site investigation and was followed by a number of smaller 
investigations to address questions arising from the primary investigation. 

Hanson conducted an Immediate Removal Action (IRA) to locate and remove all buried tanks and pits at 
the Site which contained coal tar or other wastes. The IRA was initiated in January 1987 and completed 
in March 1987. Source materials were encountered during the IRA. An immediate removal action taken 
by Ameren in 1987 resulted in the demolition and removal of all former gas plant structures above and 
below ground, excavation and offsite disposal of heavily-impacted source materials, and backfilling of 
affected areas with clean soils. Structures that were removed during the IRA include a 40-foot diameter, 
partially buried gas holder, a smaller tar well, along with the former brick MGP building, retaining walls, a 
septic tank, and two tar separators. Approximately 9,000 yd3 of soil to a depth of 10 feet bgs on the Site 
and 3,000 yd3 to a depth of 3 feet bgs offsite, adjacent to the south of the Site. 

A number of additional investigations were conducted subsequent to the 1987 IRA and excavation to 
further investigate the extent of impacts. These investigations provided additional information for remedial 
design, which resulted in groundwater extraction, containment, treatment, and discharge of the treated 
water locally. These studies resulted in the definition of remaining residual impacts below the water table 
that could, at that time, only be remediated using hydraulic containment and recovery. The primary area 
of impacts was identified to be in an area roughly 100 feet by 100 feet in size, on the eastern portion of 
the former MGP operational location. 

The groundwater Pump and Treat (P&T) system operation began in 1995. Groundwater recovery, 
treatment, and sampling related to the remedial action has been conducted essentially continuous since 
1995, except for periods during additional on-site remedial actions conducted in 2006 and again between 
2010 and 2012. During these periods, in-situ chemical oxidation (ISCO) was conducted and the P&T 
system was shut down to facilitate the ISCO works. Due to staffing shortages, the City of Taylorville was 
not able to continue operation of the P&T system Monitoring of groundwater quality downgradient of the 
Site during these periods of non-operation did not identify impacts exceeding the COs at the 
downgradient limits of the Site during these periods of P&T well pumping shutdown.  

Residual impacts of VOCs and semi-volatile organic compounds (SVOCs), including PAHs, are 
suspected to remain below the limits of the 1987 excavation and water table. The level of impact in soil 
that currently exists will be determined through implementation of this FSP. The VOC, benzene, and the 
SVOC, naphthalene, have been the primary COCs to exceed objectives in groundwater. Currently, the 
highest levels of impact in groundwater, which has been monitored since 1995, is noted at GW-4R (see 
Figure 3). Benzene concentrations in groundwater samples from well MW-4R have dropped from almost 
1,800 ug/L in 2015 to about 1,000 ug/L in 2022, while naphthalene in groundwater samples from this well 
had a maximum concentration of 5,500 ug/L but is currently approximately 3,300 ug/L. 

2.3 Site Hydrogeology 

The Site geology was obtained from information prepared previously by Hanson. The Site is located in 
the Till Plains Section of Illinois. Drainage systems are well developed but are not deeply incised, and 
morainal features are less evident due to the age of the glacial till materials. The topography is relatively 
level to gently undulating, except where dissection has occurred along major river valleys.   
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The uppermost soils at the Site consist of loess overlying glacial till. The thickness of these materials in 
the Taylorville area is estimated to be about 100 feet thick. The upper 7 to 15 feet of these materials 
consist of loess, which is composed of clayey silt. At most locations throughout this region, glacial till, 
consists of a poorly-sorted mixture of clay, silt and sand with lesser quantities of gravel, underlies the 
loess to bedrock. At the Taylorville Site, sand and gravel underlies a thin seam of glacial till from about 13 
feet below grade to bedrock, which is at a depth of about 90 feet. This sand and gravel are the result of 
an esker deposit, and provides a number of communities northeast and southwest of Taylorville with 
potable water. 

Groundwater is unconfined beneath the Site and has been encountered from 12 to 20 feet bgs. 
Monitoring wells that were installed on the Site were completed within the upper and lower bounds of this 
unconfined aquifer. Depths to water in these monitoring wells indicate that groundwater is flowing toward 
the south and southwest. The aquifer is considered a prolific source of groundwater for many 
communities, excluding Taylorville, and is considered to be a Class 1 system. It should be noted that 
there are no groundwater users near the Site, as Ameren has provided municipal water service to all the 
former groundwater users south and southwest of the Site.  
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3. PROJECT OVERVIEW 

3.1 Purpose 

The purpose of this FSP is to meet one of two components required for a Sampling and Analysis Plan 
(SAP) for investigation activities in the Superfund process. A Quality Assurance Project Plan (QAPP) is 
the second component of the SAP and has been completed for the remedial delineation investigation. 
The Quality Assurance Project Plan, CIPS Taylorville Site – Remedial Delineation report was submitted to 
IEPA on 14 September 2022. This FSP will describe the field and analytical procedures to be conducted 
at the Site, in conjunction with the QAPP, in order to gather sufficient and usable data to evaluate the 
feasibility and possible implementation factors for ISS remediation at the Site.  

3.2 Regulatory Approach 

Following discovery of the MGP-related impacts at the Site in 1985 and the IRA and excavation in 1987, 
the Site was listed on the National Priorities List (NPL) in 1989. This categorized the Site as a 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) project. The IEPA 
assumed regulatory leadership of the Site from the United States Environmental Protection Agency 
(USEPA). The IEPA conducted a Remedial Investigation and Feasibility Study in 1991. In September 
1992, IEPA issued a ROD for the Site and a Consent Decree was executed. The ROD required that a 
groundwater P&T system be constructed and monitored and also expanded the ground water monitoring 
program that had been initiated in 1987. 

The groundwater P&T system began operation in 1995 and has operated continuously, with the exception 
of time periods in 2006-2007 and 2010-2012 for the implementation of ISCO and subsequent monitoring 
activities. The P&T system was also shut down for a period in 2017 as there were staffing and contractual 
issues with the City of Taylorville’s operator. Groundwater continued to be monitored during this period of 
time and significant decreases were seen in onsite wells as expected with the P&T system shut down. An 
increase in benzene and naphthalene was noted in two central wells onsite in 2019 and the P&T system 
was put back into operation.  

IEPA issued an Explanation of Significant Differences (ESD) in 2005, which USEPA concurred with, that 
allowed Ameren to conduct a pilot for alternative treatment methods and reduced the clean-up objective 
for benzo(a)pyrene in groundwater from 0.00023 mg/L to 0.0002 mg/L based on a new Maximum 
Contaminant Level (MCL)s for the COC.  

Ameren recorded an Environmental Covenant on August 30, 2012, which granted IEPA and USEPA 
access to the C.I.P.S. Site and restricted the installation of wells, use and handling of groundwater, and 
handling of soils on the Site, the Site’s parent parcel and two adjacent, downgradient properties, currently 
owned by Ameren. 

In 2014 and 2015, Ameren approached the IEPA, after a number of investigations and modeling 
simulations, to discuss idling the system. As part of this effort, Ameren prepared an Explanation of 
Significant Differences (ESD). This ESD recognized the following elements of the new Alternative 6 to the 
ROD: 

 Long-term groundwater monitoring along the pathway of risk 

 Reduce groundwater sampling to address only the pathway of risk 

 Closure of groundwater monitoring wells in accordance with IEPA requirements that are not needed 
to monitor the current extent and/or potential migration of impacted groundwater 

 Establishment of GW-17 as the point of compliance 
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 Placement of P&T system on standby 

 Implement contingency plans to resume operation of the P&T system if groundwater standards 
exceedances occur at well GW-25 

 Maintain soil/gravel cover on the Site 

 Revise the Environmental Covenant (EC) to address the indoor inhalation pathway 

 Eliminate surface water sampling, sediment sampling and fish tissue sampling since lack of impact 
has been demonstrated for these media and potential receptors 

Ameren and ERM met with the IEPA in January 2015 to discuss this issue, at which time Ameren was 
authorized to proceed. The ESD was submitted as a draft to the IEPA, who responded in 2022 with 
requirements for the entire Site to meet the COs for closure versus just the proposed point of compliance 
well GW-17. The 2015 ESD has been withdrawn from IEPA and Ameren is now pursuing this potential 
change of remedy through an eventual ROD amendment.  

Soil and groundwater data obtained during the FSP will be compared relative to other results from the 
Site per media. Groundwater results will also be compared to the groundwater COs as established in the 
ROD. Table 1 lists the ROD CoCs and COs, including revisions since the ROD was issued. Since the 
ROD offers no soil COs, soil results will also be compared to the Illinois TACO Soil Component to 
Groundwater Remedial Objectives (ROs). ERM will work closely with IEPA regulatory personnel so that 
remedial delineation activities described herein will adhere to the ROD and Consent Decree, and 
forthcoming QAPP and HASP. 

3.3 Project Organization 

The management of this project and primary stakeholders are presented in the organization chart below. 

 

 

  

Elizabeth A. Hurley 
Teklab, Inc. 

ehurley@teklabinc.com 

Paul Lake 
Project Manager 

paul.lake@illinois.gov 
 

Christopher Hill 
Public Service Administrator 
christopher.hill@illinois.gov 

 

Dan Wilkens, P.E. 
Partner-In-Charge 

dan.wilkens@erm.com 

Matt Halley, CHMM 
Senior Consultant 

matt.halley@erm.com 

Dave Palmer 
Manager, Remediation 

Programs 
 

Amy Weber 
Project Manager 

aweber2@ameren.com 
 

IEPA 

ERM 

Labs and Subcontractors 

Ameren Services 

Alan J. Cork, P.E 
Engineer of Record, 
Principal Consultant, 
alan.cork@erm.com 

Greggory Miller 
Environmental Protection Specialist 

greggory.miller@illinois.gov 
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The project contacts and roles for the collection, analyses, and reporting of groundwater monitoring 
samples are presented in the table below: 

Ameren CIPS Site – Roles and Responsibilities 

Communication 
Drivers 

Responsible 
Entity Name Phone 

Number 
Procedure  

(Timing, Pathways, etc.) 

Regulatory 
agency interface ERM 

Dan Wilkens, 
Partner-in-

Charge 
314 733 4491 Contact IEPA only after contacting Ameren 

Services. Documentation required. 

Field Activities 
and 
Subcontractors 

ERM 

Dwayne 
Keagy, 
Project 

Manager; 
Field Lead; 
Field Staff 

Dwayne 
Keagy 

317 706 2005 

Oversight and logistics for field activities and 
subcontractors to visit the Site. Any significant 
deviance from planned activities should be 
reported immediately to the ERM project 
manager and to Ameren Services 

Field progress 
reports ERM 

Dwayne 
Keagy, 
Project 

Manager; 
Field Lead; 
Field Staff 

Dwayne 
Keagy 

317 706 2005 

Contact ERM project manager, project 
geologist, engineer, or designated project staff 
by phone at end of each day and as needed to 
summarize work completed and notify that all 
tasks were completed safely. Any significant 
deviance from planned activities should be 
reported immediately to the ERM project 
manager and to Ameren Services. 

Stop work due to 
safety issues ERM Any team 

member 

Dwayne 
Keagy 

317 706 2005 

Notify ERM project manager, project geologist, 
engineer, or designated project staff 
immediately to assess, direct and make 
changes, and notify others. Notify Ameren 
Services after contacting ERM project 
manager. 

Sample receipt 
and laboratory QC 
variances 

ERM 

Dwayne 
Keagy, 
Project 

Manager 

317 706 2005 

If the issue could possibly result in the 
rejection of data, contact the task manager 
and field manager. Otherwise, note the issues 
in the laboratory case narrative of the sample 
delivery group (SDG). 

Analytical and 
Date Review 
corrective actions 

ERM 

Dwayne 
Keagy, 
Project 

Manager 

317 706 2005 

If the issue could possibly result in the 
rejection of data, contact the ERM project 
manager, project geologist, engineer, or 
designated project staff immediately. 
Additionally, note the issues in the case 
narrative if the report is required to be revised, 
or the data validation report. 

Legal Contact for 
the Facility Ameren 

Susan B. 
Knowles, Dir 

& Asst 
General 
Counsel 

314 554 3183 Attorney for Ameren; representative for Owner 
of Site 
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4. SCOPE OF SERVICES 

ERM is proposing the following Tasks to be completed during the remedial evaluation investigation. 

1. Data Management Preparation 

2. Develop QAPP and HASP 

3. Surveying, Subsurface Clearance, and Air Monitoring 

4. WaterlooAPS Program 

5. Soil Borings/Sampling 

6. ISS Bench-Scale Treatability Study and ISS Feasibility Evaluation 

7. Data Reduction/Evaluation and Update CSM 

8. RETS Preparation and Submittal 

9. Abandonment of monitoring wells that will not be utilized for short-term monitoring after completion of 
the proposed ISS activities 

The above activities are described in more detail below. 

4.1 Task 1 – Data Management Preparation  

In preparation for, and ease of, reduction and evaluation of the significant data set that will be generated 
by the focused remedial evaluation activities described below, ERM will prepare its EQuIS database to 
accept the forthcoming data. Teklab, Inc. in Collinsville, IL (Teklab) will also upload available historic 
groundwater monitoring data to the EQuIS database as electronic data deliverables (EDDs) and Level 2 
Adobe Acrobat electronic file (PDF) reports. ERM’s EQuIS data manager will perform a quality control / 
quality assurance (QA/QC) check of the data in the EDDs against the Level 2 PDFs and generate tables 
of analytical results as may be needed. Available soil boring logs and well construction diagrams will also 
be entered into the EQuIS database. This EQuIS database will be specific to Site data only, and 
accessible only by ERM’s assigned EQuIS data manager, the ERM project manager for the Site, and 
those approved for access by the ERM project manager, including Ameren and/or IEPA personnel if 
requested. 

4.2 Task 2 – Develop QAPP and HASP  

ERM will develop a QAPP and a HASP prior to performing any field activities. 

The QAPP will include sampling requirements and DQOs, and quality assurance measures to document 
the specific procedures to be followed during the completion of the project tasks associated with the 
investigation. The QAPP will also include information on training, personnel, equipment, sampling 
procedures, analytical requirements, record keeping, photographic logs, etc. The Unified Federal 
Program (UFP) format will be utilized for the QAPP.   

The HASP will be prepared to document the procedures to be followed to ensure the safety of the site 
workers and surrounding community during the completion of field activities, and to also address the 
actions to be taken in the event of an emergency situation. The HASP will include information on 
personnel training, personnel protective equipment, anticipated CoCs, potential health risks, emergency 
contact numbers, hospital routes, action levels, and other health and safety related concerns.   
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4.3 Task 3 – Surveying, Subsurface Clearance, and Air Monitoring 

An Illinois licensed surveyor will be subcontracted to conduct a professional survey of the Site, the nearby 
surrounding area, and all additional adjacent Ameren property. The survey will be referenced to a state 
plane coordinate system and to an established National Vertical Geodetic Datum (NVGD) elevation 
benchmark. The survey will include the following: 

 Legal description for the Site and adjacent Ameren properties; 

 A boundary survey of the Site and adjacent properties/parcels owned by Ameren, including any 
easements (utilities and/or other), and adjacent public rights-of-way (Webster Street). This may 
include a local record deed search to determine parcel boundaries as needed, and to acquire the 
valuation map for the adjoining Norfolk-Western Railroad right-of-way; 

 On-property and nearby off-property structures, such as buildings, manholes/grates, fireplugs, power 
and light poles and above-ground lines, fences, sidewalks, manholes and drain inlets, and any 
underground utilities as may be marked by public and private utility location services;  

 The location (within 0.25-foot accuracy) and ground surface and top-of-casing elevations (within 0.01 
feet on well pipe risers and 0.1 feet on ground surface) of approximately 30 monitoring wells 
associated with the Site and 

 A computer-aided design (CAD) file, to serve as a base map for the project moving forward, will be 
generated and include all the locations of the items surveyed. Monitoring wells will surveyed into the 
site coordinate system and included on the CAD base map so that groundwater flow can be 
confirmed. 

Prior to any subsurface investigative activities, ERM will implement subsurface clearance (SSC) 
procedures. A public utility mark-out will first be performed to identify subsurface utilities, and a private 
utility locating firm will be subcontracted to clear areas where subsurface work will be performed. As an 
additional SSC safety measure, boring locations will be cleared per ERM and Ameren specifications 
before powered drilling equipment can be used, where applicable. Soil removed by hand auger from the 
upper five to eight feet of any WaterlooAPS boring will be returned to the boring to support later 
advancement of the WaterlooAPS tooling. Overhead electrical lines are also located near some of the 
proposed boring locations. These lines will be shielded by Ameren to permit safe drilling conditions. More 
detailed utility clearance procedures will be included in ERM’s Subsurface Clearance (SSC) Plan to be 
included in the HASP. 

As a further safety measure, air monitoring will be conducted during the intrusive activities to monitor for 
the presence of volatile organic compounds (VOCs) in areas where human exposure may occur, to 
establish controlled work zones, and to document worker exposure.  Air monitoring will be conducted 
based on guidance to be included in the HASP. Air monitoring will be performed using a photoionization 
detector (PID). The monitoring procedure generally includes: 

 Instrument calibration; 

 Baseline survey of VOC concentrations prior to soil disturbances; 

 Setting alarm level; 

 Establishment and monitoring of work zones; 

 Monitoring work zones during soil disturbing activities; and 

 Recordkeeping. 



FIELD  
 

 
www.erm.com Version: 2.0 Project No.: 0638675 Client: Ameren Services November 2022        Page 10 
20220630 Taylorville Former MGP Remedial Evaluation FSP.docx 

REMEDIAL DELINEATION FIELD SAMPLING PLAN 
Ameren CIPS Site 
Taylorville, Illinois 

SCOPE OF SERVICES 

The WaterlooAPS transects/borings (Task 4, below) will be spaced and staked roughly equidistant from 
each other by ERM staff. Between the field activities for Tasks 4 and 5, below, the surveyor will survey 
the location and ground surface elevation for all completed WaterlooAPS borings and will also layout and 
stake the planned sonic soil boring grid shown in Figure 2. Once Task 5, below, is completed, the 
surveyor will remobilize to survey all the completed sonic soil boring locations and ground surface 
elevations. Any pre-staked borings that fell within the Critical Zone (10 feet per ERM policy) of a marked 
utility will be adjusted to outside the Critical Zone or an SSC waiver through ERM’s internal permit 
process will be pursued. Any borings that must be repositioned off the staked transect and grid, such as 
due to overhead clearance and/or SSC concerns, will be resurveyed after completion of the 
boring/sampling activities. Ultimately the location (within 0.25-foot accuracy) and ground surface elevation 
(within 0.1 feet on ground surface) of all completed WaterlooAPS and soil borings will be determined and 
incorporated into the CAD Site base map. 

4.4 Task 4 – WaterlooAPS Program 

The WaterlooAPS will be used to advance two east-west boring transects at the Site. The WaterlooAPS is a 
direct-push, real time measurement tool that utilizes continuous measurements of the flow rate and 
pressure of the water pumped out of the sampler as it is advanced through the aquifer. This generates a 
plot of the so-called “index of hydraulic conductivity” (“IK”) for the entire borehole. This allows for real-time 
determination of transitions between high and low hydraulic conductivity (K) soil zones. (Note, the IK scan 
for the upper 8 feet of any boring that must be hand-clear will not be useable due to soil disturbance from 
SSC activities, noted above.) The tool is also equipped to collect discrete groundwater elevation 
measurements and water samples from saturated geologic units exhibiting K values of approximately 1 x 
10-4 centimeters per second (cm/sec) or greater (i.e., fine sand or coarser). 

Cascade Drilling/Technical Services (Cascade) will be contracted to perform WaterlooAPS advancement 
and groundwater sample recovery services. Two WaterlooAPS transects are proposed as shown in Figure 
2; one east-west along the north border of the Site consisting of five borings, and one east-west along the 
south border of the Site consisting of eight borings. The purpose of the north transect is to assess for 
impacts that may be entering the Site from upgradient locations and at what depths, while the south 
transect is to assess for impacts on the downgradient side of the Site that could migrate off the Site and 
at what depths. The WaterlooAPS borings at the end of each transect will be completed first and those 
groundwater samples collected will be analyzed on a fast turn-around-time (TAT) at the laboratory. This 
will allow for a determination if additional east or west WaterlooAPS step-out borings are necessary to 
contain the edges of the groundwater impacts plume before the WaterlooAPS equipment is demobilized 
from the Site. 

Trees and other vegetation currently overhang the south and north borders of the Site. This vegetation 
will be trimmed back to accommodate the boring locations proposed and allow the WaterlooAPS rig to be 
positioned as close to the Site’s north and south borders as possible. 

Each WaterlooAPS boring is planned to be advanced to bedrock, which is expected at about 90 ft-bgs. 
Cascade will generate real-time continuous IK scans from each WaterlooAPS boring. The WaterlooAPS tool 
will be used to collect a discrete groundwater sample every five feet vertically from the groundwater 
surface ranging 12 to 20 ft-bgs to approximately 50 ft-bgs from each boring. Below approximately 50 ft-
bgs to bedrock, groundwater sampling will be at an interval of 10 feet vertically. Real-time review of IK 
scans during the field activities will also allow for additional, discrete, groundwater samples to be 
collected from the top of relatively less conductive zones as may be identified in IK scans. Samples will 
be collected in accordance with the procedures described in the QAPP. Water quality measurements, 
including pH, specific conductivity, dissolved oxygen (DO) and oxidation-reduction potential (ORP), will 
be recorded for each sample. Turbidity measurements will also be recorded separately by ERM for each 
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sample using a calibrated turbidity meter. The groundwater samples will be managed for analysis as 
described in the QAPP and Section 5.0, below.  

Each WaterlooAPS boring will be abandoned immediately upon completion and collection of groundwater 
samples using bentonite grout applied with a tremmie pipe. All downhole equipment will be 
decontaminated on a temporary decontamination pad prior to and after each boring, whereas sampling 
equipment will be hand washed during sampling activities. Decontamination water will be contained and 
treated using the on-site treatment plant. 

Upon completion of the project, Cascade will provide ERM with a final report of all the IK scans, 
groundwater sampling intervals, and water quality measurements for each WaterlooAPS boring advanced 
for the project. 

4.5 Task 5 – Soil Borings/Sampling 

Following completion of Task 4, above, ERM proposes to advance up to 80 soil borings by sonic drilling 
techniques in a grid pattern as illustrated in Figure 2. Cascade will be contracted to perform the drilling 
and soil sample recovery services. Sonic drilling techniques will be used to advance each boring to 
promote better recovery and for better control of expected heaving sands. The borings around the 
perimeter of the grid will be completed first and those soil samples collected will be analyzed on a fast 
TAT at the laboratory. This will allow for a determination if an expansion of the grid is necessary to 
delineate soil impacts before the sonic rig is demobilized from the Site. Of the 80 soil boring locations 
currently planned, up to 40 will be advanced to the bedrock surface (approximately 90 ft-bgs) and up to 
40 will be advanced to 50 ft-bgs. This depth variation will be generally spread evenly throughout the grid. 

Trees and other vegetation overhang the south and north borders of the Site. This vegetation will be 
trimmed back to accommodate the boring locations and allow the sonic rigs to be positioned as close to 
the Site’s north and south borders as possible. 

Continuous soil sampling will be performed for every boring, and the soil will be logged and photo-
documented by a qualified ERM staff geologist and reviewed by an Illinois-licensed professional 
geologist. Logging descriptions will consist of recovery length, color, density, grain size, sorting, 
composition, structure, and moisture content of the soil sample from visual observation. A Munsell® color 
chart will be used to accurately identify the color of the soil. All soil logging will be performed using the 
Uniform Soil Classification System (USCS). Screening for evidence of volatiles will also be conducted 
using a photoionization detector / flame ionization detector (PID/FID). 

Soil samples for laboratory analysis will be collected every two vertical feet to 50 ft-bgs, and every 5 
vertical feet below 50 ft-bgs to bedrock. Soil samples may be added or subtracted based on visual and 
olfactory observations and on PID/FID readings. The goal is to delineate the vertical and horizontal extent 
of COCs in soil. Samples will be collected in accordance with the procedures described in the QAPP and 
managed for analysis as described in the QAPP and Section 5.0, below. 

Soil cuttings and other solids derived from the soil borings will be placed in a lined and covered roll-off 
box or 55-gallon steel drums for later disposition. Each boring will be abandoned immediately upon 
completion using bentonite grout applied with a tremmie pipe. All downhole equipment will be 
decontaminated on a temporary decontamination pad prior to and after each boring, whereas sampling 
equipment will be hand washed during sampling activities.  Decontamination water will be contained and 
treated using the on-site treatment system. 

Geologic logging and screening information, along with the analytical results, will be used to generate a 
CSM, and to identify residual impacts for targeted remediation. These logs will be included into the EQuIS 
database that will be established under Task 1, above. 
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4.6 Task 6 - ISS Bench-Scale Treatability Study  

ERM will use the sonic rig to collect soil from the worst-case impacted soil boring and intervals (target 
zones), based on previous data collection efforts. Soil recovered from the boring will be used to perform 
an ISS bench-scale treatability study (TS). The TS will evaluate the effectiveness of ISS to address COCs 
in soil and groundwater at the Site. The primary goal of the TS is to maximize leachability reduction at the 
Site. 

ERM is performing the TS to define (Phase 1 portion of study) and then refine (Phase 2 portion of study) 
the reagent types and mixing ratios for the use of ISS at the Site, including the potential inclusion of 
sorptive or oxidative agents. The bench-scale testing will evaluate the treatment effectiveness of ISS 
using various combinations and dosages of cement, bentonite, carbon, and/or sodium persulfate on soil 
from the expected most impacted portion of the Site.   

The goals of the testing are as follows: 

 Determine / maximize the reduction in leachability of the COCs from the treated soils for the 
conditions tested, ideally to below the Site ROs. 

 Determine the effects of treatment on soil strength and permeability, with the goal of achieving a 
permeability of 1 x 10-6 centimeters/second (cm/sec) or lower, and a minimum soil compressive 
strength of 50 pounds per square inch (psi). 

 Determine the degree of swell (i.e., expansion in soil volume) due to the addition of ISS amendments 
based on bulk density measurements of soil pre- and post-treatment and for cost considerations. 

These remedial goals are general field requirements for ISS and are consistent with the July 2011 
Interstate Technology and Research Council (ITRC) guidance document “Development of Performance 
Specifications for Solidification/Stabilization”. 

4.6.1 ISS Reagents 
The ISS test conditions that will be conducted and associated analyses are summarized below and are 
shown on Table 1. Loureiro Engineering Associates, Inc. (Loureiro), formerly XDD, will coordinate and 
perform the bench study, but will subcontract Pace Analytical Services (Pace) in Indianapolis, Indiana and 
Sheridan, Wyoming to perform analytical and leach testing and JLT Laboratories, Inc. (JLT) in 
Canonsburg, Pennsylvania to perform geotechnical testing. Depending on the test condition, the following 
will be tested on Site soils: 

 ISS Amendments 
­ Cement – Portland Cement Type I/II 
­ Bentonite  
­ Carbon – Rempak, a powdered activated carbon (PAC) provided by Calgon Carbon 
­ Sodium persulfate 

 Water – site groundwater will be added at a dose sufficient for cement curing. Note that the 
groundwater for testing will be collected from a Site monitoring well that is not impacted by the COCs. 

The dosages specified for all amendments, including water, will be added to soil on dry weight basis. The 
two Phases (described below) include an initial screening phase (Phase 1) and a refinement phase 
(Phase 2). Phase 1 will evaluate three dosages of cement (5%, 7%, and 9% by weight of dry soil) with 
and without low and high dosages of bentonite, carbon, and sodium persulfate. Based on the Phase 1 
results, three test conditions will be refined for the Phase 2 testing. The Phase 1 bentonite and carbon 
dosages will be tested at 1% and 2% by weight of dry soil. The persulfate dosages will be selected based 



FIELD  
 

 
www.erm.com Version: 2.0 Project No.: 0638675 Client: Ameren Services November 2022        Page 13 
20220630 Taylorville Former MGP Remedial Evaluation FSP.docx 

REMEDIAL DELINEATION FIELD SAMPLING PLAN 
Ameren CIPS Site 
Taylorville, Illinois 

SCOPE OF SERVICES 

on total oxidant demand (TOD) test results and according to recommendations by the sodium persulfate 
vendor. 

4.6.2 Phase 1 Testing 
Soil Homogenization and Baseline Analyses 

Upon receipt at Loureiro’s laboratory, soil samples from the Site will be composited and homogenized as 
efficiently as possible to minimize volatilization of contaminants. During the homogenization, large rocks 
and fragments will be removed. A sample of the soil will be submitted to Pace for baseline analysis of 
volatile organic compounds (VOCs) using United States Environmental Protection Agency (USEPA) 
Method 8260, semi-volatile organic compounds (SVOCs) using USEPA Method 8270, and pH. Leachate 
concentrations of VOCs, SVOCs, and pH will also be determined on baseline soil using USEPA Synthetic 
Precipitation Leaching Procedure (SPLP) 1312. Baseline soil, as bulk and Shelby Tubes, will also be 
submitted to JLT to determine select soil index properties following the referenced methods in Table 1. 
Standard turn-around-times will be requested unless otherwise specified.   

If the results of the baseline analyses indicate that the soil COC concentrations are not representative of 
historical results and are too low to obtain meaningful results from the analytical testing, (i.e., COCs 
concentrations close to laboratory detection limits would make it difficult to ascertain the level of treatment 
effectiveness and/or differentiate the treatment effectiveness between treatment conditions). Collecting 
additional soil samples for use in the treatability may be warranted. The laboratory will discuss the 
baseline results with ERM prior to setting up the ISS test conditions.  

Persulfate Dosage Determination 

The stability/TOD test evaluates the total amount of sodium persulfate required to overcome non-target 
sources such as reduced minerals, naturally occurring organic compounds, the oxidant demand of the 
activator (e.g., sodium hydroxide, cement), and the COCs in the soils.   

Two oxidant concentrations will be tested for (cement activated persulfate (CAP) in the TOD test. Evonik 
(formerly Peroxychem), a supplier of sodium persulfate, recommends using a ratio of 1.5 to 2 parts 
cement to 1 part persulfate. It is proposed to evaluate a low test condition at 5% cement with 2.5% 
persulfate and a high test condition at 9% cement with 6% persulfate to cover the range in potential 
TODs. Based on the TOD results, the Phase 1 test conditions for CAP will be refined.   

The decomposition of persulfate in all test conditions will be evaluated at two timepoints throughout a two-
week test period. pH will also be monitored to evaluate if alkaline conditions are maintained, as the target 
pH required for alkaline activation is 10.5 or greater. Two pore volumes of persulfate will be added to 30 
grams (g) of soil in order to provide enough aqueous volume for pH and persulfate measurements. 
Controls will consist of sodium persulfate only (no activator or soil), dissolved in distilled water. The 
estimated TOD values will be reported as the mass of oxidant (g) consumed per mass of soil (kg). The 
testing will be conducted while baseline analyses are being conducted to condense the overall project 
schedule. 

Contaminant Leachability and Geotechnical Testing 

For each test condition, the soil will be mixed with the amendments at the weight percentages specified in 
Table 1. The dosages for sodium persulfate will be determined following an evaluation of the TOD test 
results. After the amendments, water, and soil are thoroughly combined, the mixtures for each test 
condition will be transferred to several replicate molds in order to supply the laboratories with enough 
sacrificial samples per analysis per time point. The molds will consist of high-density polyethylene 
(HDPE), 2 x 4-inch cylinders, and will be allowed to cure at room temperature until sacrificed for analysis.  
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Eleven molds in total will be created for each test condition, with two molds dedicated for the SPLP 
analyses at the analytical laboratory and the other nine for the geotechnical analyses at JLT at the time 
points specified on Table 1. Some of the analyses at the latter time points may not be conducted 
depending on interim results. 

The SPLP method requires monolithic samples to be broken into pieces of 3/8 inches or less in diameter 
prior to conducting the leaching procedure. This could be considered to be a worst-case scenario (i.e., 
increased surface area of the sample would likely result in a higher mass of COCs leached into the 
aqueous phase). In situ, it is anticipated that the amended soils will maintain their solidification properties. 
Therefore, for a side-by-side comparison, the laboratory will conduct the traditional SPLP (breaking up the 
monolith) and the SPLP keeping the monolith as whole as possible for select test conditions, as shown on 
Table 1. This data will be useful in defining the basis for the Phase 2 LEAF testing.  

4.6.3 Phase 2 Testing 
Based on the Phase 1 results, the amendments and dosages used in the Phase 2 testing will be refined.  
Three test conditions are proposed for Phase 2 and the analyses and time points are shown on Table 1. 
The same Phase 1 procedures for creating the monoliths will be followed during the setup of the Phase 2 
mixtures. As with the Phase 1 setup, several replicate molds will be created for each test condition to be 
sacrificed for each analysis and each time point. 

A similar analysis protocol is proposed for Phase 2 but the contaminant leachability will be assessed 
using SPLP 1312 as well as a more comprehensive leaching method that is specific to monolithic 
samples. USEPA Leaching Environmental Assessment Framework (LEAF) Method 1315 will be used to 
determine mass-transfer based release rate information over a series of nine time points for each test 
condition. At each of the nine time points, VOCs, SVOCs, and pH will be measured for each test 
condition. Pace will conduct the SPLP and LEAF analyses. Loureiro will request that the results for each 
time point be reported when available prior to the end of the test. 

4.6.4 Schedule 
The estimated schedule is presented below. This schedule assumes that the full duration of each testing 
cycle is necessary to ascertain the data for a final mix design. However, data from real-time testing may 
be used to shorten the schedule, based on the defined treatability study.  

SCHEDULE 
Duration (calendar weeks) 

(Following Receipt of Soils) 
Weeks Subtotal 

PHASE 1   
Homogenize soils, submit baseline samples.5 0.5  
Conduct TOD testing, Receive baseline results 2.0  
Discuss baseline and TOD test results with project team, determine dosing, 
calculations for mixes, prepare molds 

1.5  

Submit Day 3 penetrometer samples [1] 0.5  
Submit Day 7 penetrometer, UCS, and permeability samples [1] 0.5  
Submit Day 14 penetrometer, UCS, and permeability samples [1] 1.0  
Submit Day 28 SPLP, penetrometer, UCS, and permeability samples [1] 2.0  
Receive SPLP results 3.0  
Discuss SPLP, penetrometer, UCS, and permeability test results with 
project team; Determine test conditions / dosing for Phase 2 

1.0  

 Phase 1 Total 12 Weeks 
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SCHEDULE 
Duration (calendar weeks) 

(Following Receipt of Soils) 
Weeks Subtotal 

PHASE 2   
Calculations for mixes, prepare molds 1.5  
Submit Day 3 penetrometer samples [1] 1.0  
Submit LEAF Samples (assume 7 days of cure time) / Submit Day 7 
penetrometer, UCS, and permeability samples [1] 

1.0  

Submit Day 14 penetrometer, UCS, and permeability samples [1] 1.0  
Submit Day 28 SPLP, penetrometer, UCS, and permeability samples [1] 2.0  
Receive SPLP results 2.0  
Receive final set of LEAF results [2] 7.0  
Draft report 2.0  
 Phase 2 Total 17.5 Weeks 

Total Phase 1 and 2 29.5 Weeks 
Notes:   
[1] UCS test results typically received within 1 to 2 days of conducting the test. Permeability tests can take up to 1 week or 
longer depending on testing progress. 
[2] The laboratory can provide results from interim time points.  Standard turn-around-times for data reporting is 10 days. SPLP 
requires an extra 2 to 3 days for sample size reduction (i.e., crushing) of the monolith. 

4.7 Task 7 – Data Reduction/Evaluation and CSM 

As groundwater and soil sampling results are uploaded as EDDs and Level 2 PDF reports by Teklab to 
ERM’s EQuIS database, ERM’s EQuIS data manager will perform a QA/QC check of the data in the 
EDDs against the Level 2 PDFs and generate tables of analytical results for real-time evaluation by the 
ERM project team. The laboratory will also provide Level 4 PDF reports a short time later. ERM will use 
the Level 4 reports to perform a USEPA Stage 2B data validation of the soil and groundwater results. 

ERM’s Geographic Information System (GIS) and Environmental Visualization System (EVS) modeling 
team will create a CSM as new data is obtained. The CSM will be presented as geologic cross sections 
and/or fence diagrams and 3D plume models identifying zones of impact, and including sedimentology, 
sample locations, aerials, and site features. The CSM will be updated as new data arrives in EQuIS and 
will be used in presentations to and discussions with Ameren and IEPA. 

ERM anticipates that the ISS Bench Scale Treatability Study Report will be available from the laboratory 
within 29.5 weeks of receipt of soil by the laboratory. ERM’s ISS subject matter experts (SMEs) will 
evaluate the laboratory’s ISS Treatability Study Report and prepare a Focused Remedial Treatability 
Study. 

4.8 Task 8 – Focused Remedial Treatability Study Preparation and Submittal 

At the completion of all field activities and data evaluations noted above, ERM will prepare a Focused 
Remedial Treatability Study for review by Ameren and eventual submittal to IEPA. The Focused Remedial 
Treatability Study will discuss the progression of, and methods used, for the field activities, present the 
results of the investigation, and provide an evaluation of the data with the focus being to identify target 
zones of residual contamination. The Focused Remedial Treatability Study will contain tabulated 
sampling results (groundwater and soil), CSM visuals, boring logs, WaterlooAPS IK scans, and validated 
Level 4 laboratory analytical reports, and provide the recommended design parameters for ISS (if viable) 
implementation.  
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4.9 Task 9 – Monitoring Well Abandonment & Post Remediation Sampling 
Program 

Groundwater monitoring has occurred on and around the Site since the late 1980’s. Some of the wells 
have not been sampled for many years, while others have shown no indications of impact since 
installation. As part of the investigation and potential remedial efforts, a majority of the offsite monitoring 
wells will be abandoned. The wells that will be retained for continued monitoring include the downgradient 
monitoring wells GW-16S, GW-16D, GW-17, GW-25 and GW-26. All other monitoring wells, including 
those installed by the IEPA, will be properly abandoned.  A Monitoring Well Locations & Proposed 
Abandonment figure is included as Figure 3. 

Monitoring wells will be abandoned in accordance with the Illinois Department of Public Health 
requirements 77 Illinois Administrative Code 920.120. Ameren will notify the local county health 
department for documentation of abandonment activities. 

Note that the two on-Site extraction wells and all the on-Site monitoring wells, will require abandonment 
prior to the start of ISS activities. ERM will confirm this request with the IEPA after a decision on ISS 
feasibility is determined by Ameren. If remediation is performed via ISS, ERM proposes to collect 
groundwater samples from monitoring wells GW-16S, GW-16D, GW-17, GW-25, and GW-26 for a 
maximum eight consecutive quarters following ISS implementation in an effort to demonstrate that 
downgradient groundwater concentrations are stable. Post-remediation groundwater samples will be 
analyzed for the ROD list of parameters. 

Finally, ERM requests to discontinue collection of samples associated with the Seaman Estates Pond.  
Ameren has been conducting fish, sediment, and water sampling in the Seaman Estates Pond since the 
1980’s on a five-year basis, and results have been submitted to the IEPA with the five-year reviews. For 
approximately the last 20 years, impacts have not been observed at concentrations above applicable risk 
threshold values. Based on the lack of impact in these media associated with the Seaman Estates Pond, 
Ameren is requesting that these sampling and reporting activities be terminated. 
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5. ANALYTICAL APPROACH

All soil and groundwater samples will be collected in laboratory-provided sample bottles and delivered on 
ice and under proper chain-of-custody via courier to Teklab Collinsville, IL for analysis of the ROD-specific 
VOCs and PAHs / semi-VOCs (SVOCs) listed in Table 1. Analytical methods that will be used are also 
indicated in Table 1. Teklab will direct-upload the analytical results, as EDDs and Level 2 PDF reports, to 
ERM’s EQuIS database on a standard five to seven business-day TAT. Select samples may be analyzed 
on quicker TATs, as may be necessary to complete the delineation of soil and/or groundwater impacts. 
The laboratory will also provide Level 4 PDF reports a short time later. 

Applicable QA/QC samples in the form of field duplicates (DUP), matrix spike / matrix spike duplicates 
(MS/MSD), equipment rinsate blanks (EB), and trip blanks (TB) will also be collected and submitted to the 
laboratory for analysis. This will apply to both groundwater and soil sampling. The collection rate of 
QA/QC samples will be as follows. 

 DUP = 1/10/media

 MS/MSD = 1/20/media

 EB = 1/day/media

 TB = 1/shipment (cooler) of samples for VOC’s analysis

Sampling, analyses, and relevant QA/QC samples will be described in further detail in the project QAPP.
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6. PROJECT SCHEDULE

The duration of the scope of services proposed, above, is expected to be completed by approximately 
year-end 2023, with mobilization for field work starting in August 2022, assuming a timely review/approval 
of this FSP and the forthcoming QAPP and HASP by IEPA. The schedule for specific tasks within the 
planned scope of services is anticipated as follows: 

 A draft of the QAPP and HASP is expected be submitted to IEPA for review within eight weeks of
IEPA approval of this FSP.

 The non-concurrent sampling activities described in Tasks 4 and 5 of Section 4, above, are
anticipated to be completed in 28 on-site working days for the WaterlooAPS program activities and 55
on-site working days for the sonic soil borings/sampling activities. These two field programs are
anticipated to be performed on a 10-day on / 5-day off field work schedule. The WaterlooAPS program
will be overseen by one ERM field technician, while the sonic soil borings/sampling work will be
overseen by two ERM field technicians/geologists.

 Validation of twenty percent of groundwater and soil results is anticipated to be completed within one
month of receipt of all Level 4 reports from the laboratory.

 It is anticipated that an updated CSM presentation will be available for Ameren and IEPA
consideration within two months following receipt of all groundwater and soil sample results from the
lab.

 Following receipt of the necessary containers of soil and water at the ISS bench study laboratory,
and to allow for proper curing of the various soil/reagent blends, the ISS bench-scale tests using
SPLP and LEAF may take approximately 29.5 weeks to complete before the report of ISS bench-
scale studies is received.

 A draft RETS is expected to be submitted to Ameren for review within two months following receipt of
all results from the labs, with finalization and submittal of the RETS to IEPA soon after.

The proposed project schedule may be affected by outside conditions including, but not limited to: 

 Weather;

 Surface and subsurface Site conditions;

 Contractor availability;

 Regulatory approvals;

 Access agreements; and

 Utility clearance and location.
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Environmental Resources Management, Inc Ameren Taylorville, IL - Page 1 of 1

Table 1
ROD Analytes List, Remediation Objectives, and TekLab RLs/MDLs
Ameren Taylorville, IL MGP

Analyte

ROD Table 12 - 
Cleanup 

Objective (mg/L)

IL TACO Residential 
Remediation Objective 

(Class I) (mg/L)

EPA Tapwater RSL 
(THQ = 0.1) (mg/L)

Teklab 
RLs

Teklab 
MDLs

ROD Cleanup 
Objective 
(mg/Kg)

IL TACO Residential 
Remediation Objective 

(Class I) (mg/Kg)

EPA Residential 
Direct Contact RSL 
(THQ = 0.1) (mg/Kg)

EPA Region 5 PGW 
Risk-Based RSL 

(THQ = 0.1) (mg/Kg)

Teklab 
RLs

Teklab 
MDLs

PAHs/SVOCs (EPA Methods 8270SIM/8270C)
Acenaphthene 0.42 7 0.42 0.053 0.0001 0.00007 - 570 360 0.55 0.0034 0.0010
Acenaphthylene 0.21 - - 0.0001 0.00005 - - - - 0.0034 0.0012
Anthracene 2.1 2.1 0.18 0.0003 0.0002 - 12000 1800 5.8 0.0034 0.0011
Benzo(a)anthracene 0.00013 0.00013 0.00003 0.0001 0.00007 - 2 1.1 0.011 0.01 0.0023
Benzo(a)pyrene 0.0002 1 0.0002 0.000025 0.0002 0.00011 - 8 0.11 0.029 0.0034 0.0014
Benzo(b)fluoranthene 0.00018 0.00018 0.00025 0.0001 0.00007 - 5 1.1 0.3 0.0034 0.0017
Benzo(g,h,i)perylene 0.21 - - 0.0002 0.00012 - - - - 0.0034 0.0013
Benzo(k)fluoranthene 0.00017 0.00017 0.0025 0.0001 0.00005 - 49 11 2.9 0.0034 0.001
Chrysene 0.0015 0.0015 0.025 0.0001 0.00005 - 160 110 9 0.0034 0.0013
Dibenzo(a,h)anthracene 0.0003 0.0003 0.000025 0.0002 0.00012 - 2 0.11 0.096 0.0034 0.0017
Fluoranthene 0.28 7 0.28 0.08 0.0003 0.00027 - 4300 240 8.9 0.0034 0.0019
Fluorene 0.28 7 0.28 0.029 0.0002 0.00017 - 560 240 0.54 0.0034 0.0012
Indeno(1,2,3-cd)pyrene 0.00043 0.00043 0.00025 0.0002 0.00016 - 14 1.1 0.98 0.0034 0.001
Phenanthrene 0.21 - - 0.0006 0.00053 - - - - 0.006 0.0043
Pyrene 0.21 7 0.21 0.012 0.0002 0.00018 - 4200 180 1.3 0.0034 0.0018
Bis(2-ethylhexyl)phthalate 0.006 2, 8 0.006 0.0056 0.006 0.00143 - 3600 39 1.3 0.067 0.0142
m,p-Cresol (3-,4-methylphenol) 0.35 6 - 0.14 0.01 0.00059 - - 630 0.17 0.01 0.0033
o-Cresol (2-methlyphenol) 0.35 6 0.35 0.093 0.01 0.00054 - 15 320 0.075 0.0034 0.0018
Di-n-butyl phthalate 0.7 0.7 0.09 0.01 0.00083 2300 630 0.23 0.034 0.0067

VOCs (EPA Method 8260B)
Benzene 0.005 0.005 0.00046 0.0005 0.00005 - 0.03 1.2 0.00023 0.001 0.00027
Toluene 1 1 0.11 0.002 0.0001 - 12 490 0.076 0.002 0.00035
Ethylbenzene 0.7 0.7 0.0015 0.002 0.0001 - 13 5.8 0.0017 0.002 0.00034
Xylenes, Total 10 10 0.019 0.004 0.00028 - 150 58 0.019 0.008 0.00138
Naphthalene 0.14 3 0.14 0.00012 0.005 0.00032 - 12 2 0.00038 0.005 0.00064
Bromoform 0.001 4 0.001 0.0033 0.002 0.00009 - 0.8 19 0.00087 0.005 0.00037
Methylene chloride 0.005 5, 8 0.005 0.011 0.002 0.00087 - 0.02 35 0.0027 0.010 0.00754
trans-1,2-DCE 0.1 0.1 0.0068 0.002 0.0001 - 0.7 7 0.0021 0.002 0.00018

Notes:
1 = ROD Cleanup Objective changed from 0.00023 mg/L to 0.0002 mg/L
2 = ROD Cleanup Objectve changed from 0.0027 mg/L to 0.006 mg/L
3 = ROD Cleanup Objectve changed from 0.025 mg/L to 0.14 mg/L
4 = ROD Cleanup Objectve changed from 0.0002 mg/L to 0.001 mg/L
5 = ROD Cleanup Objective changed from 0.0002 mg/L to 0.005 mg/L
6 = Per ROD, sum not to exceed 0.35 mg/L
7 = Per ROD, sum not to exceed 1.0 mg/L
8 = Per ROD, sum not to exceed 1.0 mg/L
TekLab RL exceeds ROD Objective
MGP = Manufactured Gas Plant
ROD - Record of Decision
IL TACO = Illinois EPA Tiered Approach to Corrective Action Objectives
PGW = Protection of Ground Water
RSL = Regional Screening Level
THQ = Target Hazard Quotient
PAH = Polyaromatic hydrocarbon
VOC = Volatile Organic Compound
SVOC - Semi-VOC
Mg/L = milligrams per liter
Mg/Kg = milligarms per kilogram
RL = Reporting Limit
MDL = Method Detection Limit

SoilGroundwater



 

 

 

APPENDIX A STANDARD OPERATION PROCEDURE FOR THE WATERLOOAPS  
PROGRAM 

 
  



 

 

STANDARD OPERATING PROCEDURE 
 

CTS-6.43.8 
 

Operation of the Waterloo Advanced Profiling System 
 

SOP Number:  CTS-6.43.8  Date Issued: 4/19/18 

Revision Number: 8      Date of Revision: 1/13/20  

1.0 OBJECTIVE 

Groundwater profiling is conducted to assess the distribution of contaminants and 

hydrogeologic conditions of a given aquifer at a scale much smaller (several centimeters) than 

the conventional monitoring well system. This method uses the Waterloo Advanced Profiling 

System (WaterlooAPS, or APS) to collect groundwater samples at multiple discrete depths as the 

profiler is advanced vertically through unconsolidated, saturated porous media at a given 

location. The WaterlooAPS is a direct push tool used to collect samples and other data at 

multiple depths within a single hole without withdrawing and decontaminating the tool between 

samples. The profiling system can generate the following data in addition to the collection of 

groundwater samples for analysis: 

1) Index of Hydraulic Conductivity (Ik) 

2) Depth to potentiometric surface (water table) 

3) Specific conductance 

4) pH 

5) Dissolved oxygen 

6) Oxidation/reduction potential 

7) Temperature 

The Index of Hydraulic Conductivity (Ik) provides a real-time indication of the relative changes 

in hydraulic conductivity which allows for assessment of the hydro-stratigraphy across the site 

and depths to collect groundwater samples. 

There are two types of profiler configurations: 1) a peristaltic pump configuration with a single 

downhole stainless steel tube and 2) a gas drive pump configuration with three downhole 

stainless steel tubes. 
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The peristaltic pump can be used when the depth to water is less than the suction limit 

(typically around 25 feet below ground surface).  The gas drive pump system must be used 

when the depth to water is greater than 25 feet below ground surface (ft bgs).. 

1.1 POLICIES 

 An experienced, qualified Cascade Technical Services (CTS) staff member will 

train all CTS staff using this SOP. 

 CTS staff will read the most current version of this SOP and other appropriate 

SOPs prior to starting fieldwork. 

 

  



 

3 

 

 

2.0 TABLE OF CONTENTS 

 

1.0 OBJECTIVE .................................................................................................................... 1 

1.1 Policies ........................................................................................................................ 2 

2.0 TABLE OF CONTENTS .................................................................................................. 3 

3.0 DEFINITIONS ................................................................................................................. 5 

4.0 SAFETY CONSIDERATIONS ......................................................................................... 5 

5.0 PROCEDURE ................................................................................................................. 6 

5.1 Equipment ................................................................................................................... 6 

5.1.1 Drive Platform and Related Equipment................................................................. 6 

5.1.2 APS Sampling Tip ................................................................................................ 6 

5.1.3 Volatile Organic Analysis (VOA) Vial Filling System ............................................. 7 

5.1.4 WaterlooAPS Data Acquisition System ................................................................... 7 

5.1.5 Sonde Water Quality Monitoring Systems .......................................................... 11 

5.1.6 Record Keeping Materials........................................................................................ 12 

5.2 General Procedure .................................................................................................... 12 

5.3 APS Box Set Up ........................................................................................................ 12 

5.3.1 Set up common to both Peristaltic and Gas Drive Modes ................................... 12 

5.3.2 Set up specific to Peristaltic Mode ...................................................................... 13 

5.3.3 Set up specific to Gas Drive Mode ..................................................................... 14 

5.4 Tip and Pump Assembly for Peristaltic and Gas Drive Modes ................................... 14 

5.4.1 Peristaltic Mode .................................................................................................. 14 

5.4.2 Gas Drive Mode .................................................................................................. 16 

5.5 APS Software Calibration and Startup ....................................................................... 20 

5.5.1 Calibration .......................................................................................................... 20 

5.5.2 Startup ................................................................................................................ 25 

5.6 Advancing the APS to Acquire Ik data for both Peristaltic and Gas Drive Modes ....... 26 

5.7 Purging and Sample Collection ................................................................................. 34 

5.7.1 Purging in Peristaltic Mode ................................................................................. 34 

5.7.2 Collecting the Sample in Peristaltic Mode........................................................... 37 

5.7.3 Purging in Gas Drive Mode ................................................................................. 38 

5.7.4 Collecting the Sample in Gas Drive Mode .......................................................... 41 

5.8 How to Determine the End of the Profile .................................................................... 41 

5.9 Decontamination ........................................................................................................ 42 

5.9.1 Tip and Pump Decontamination ......................................................................... 42 

5.9.2 Drill Rod and Stainless Steel Tubing Decontamination ....................................... 42 

5.9.3 APS Box Decontamination and Equipment Blank Procedure ............................. 43 

5.10 APS Field Data Deliverables ..................................................................................... 44 



 

4 

 

5.11 End of Project of Shift ................................................................................................ 49 

5.12 Final Data Deliverables.............................................................................................. 49 

5.13 Cold Weather Operation ............................................................................................ 52 

5.13.1 Exposed Stainless Steel Tubing and Rods ......................................................... 52 

5.13.2 Leaving the Site Overnight ................................................................................. 52 

5.14 Other Profiling Configurations .................................................................................... 53 

5.15 Sampling for PFCs .................................................................................................... 53 

6.0 DOCUMENT CONTROL SYSTEM ............................................................................... 54 

6.1 Maintenance Log Books ............................................................................................ 54 

6.2 Paper and Electronic Field Forms ............................................................................. 55 

6.3 Certifications of Analysis for Calibration Solutions ..................................................... 55 

Electronic Field Forms ......................................................................................................... 55 

7.0 TRAINING DOCUMENTATION ..................................................................................... 55 

8.0 RESPONSIBILITIES ..................................................................................................... 55 

9.0 REFERENCES .............................................................................................................. 56 

10.0 ATTACHMENTS ........................................................................................................... 56 

11.0 AUTHORIZATION ......................................................................................................... 56 

 

 

  



 

5 

 

3.0 DEFINITIONS 

KPRO – Hydraulic Conductivity Profiling 

APS – WaterlooAPS 

Ik – Index of Hydraulic Conductivity 

 

4.0 SAFETY CONSIDERATIONS 

The corporate Health and Safety Plan and the Site Health and Safety Plan specify the 

procedures to be followed and equipment to be used during site activities.  The following is a 

brief and general overview of safety issues. 

 Potential Safety Issues include: 

o Noise Levels 

o Heavy equipment (drill rigs or direct push rigs) hazards 

o Overhead utility hazards 

o Underground utility hazards 

o Traffic/ motor vehicle hazards 

o Hazards associated with exposure to various chemicals 

o Slip, trip and fall hazards 

o Pinch point hazards 

o Compressed gas hazards 

o Fire hazards from hot work (e.g., grinding) or open flames (torpedo heaters, 

brush burners, propane torch) 

o Gasoline and diesel hazards (filling trucks and generator) 

 CTS staff and others under contract with CTS that may be present on-site will wear a 

hardhat whenever overhead hazards are present or when working near the drill rig. 

 Appropriate eye protection should be worn 

 Hearing protection shall be worn whenever the drill rig is actively advancing profiling 

equipment. 

 Steel toed boots will be worn.  

 Nitrile gloves shall be worn when handling contaminated water or soil. 

 CTS staff will read the site specific health and safety plan (HASP) prior to beginning a 

project. 
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 Additional personal protective equipment shall be worn in accordance to the site 

specific health and safety plan.  

5.0 PROCEDURE 

5.1 Equipment 

The WaterlooAPS Equipment Checklist is included as Attachment 1.  This list includes 

the equipment used for the peristaltic pump configuration and the gas drive pump 

configuration. 

5.1.1 Drive Platform and Related Equipment  

A Geoprobe is the preferred method for advancing the APS tooling, although 

any device that vibrates, hammers, or pushes drill tools can be used to advance 

the APS tooling. The type of drive platform selected is a function of the type of 

material to be sampled and the depth to which the APS tooling needs to be 

advanced.  Typical drive platforms include a Geoprobe 66 or 78 series probe 

rigs or similar.  A Geoprobe 80 or 32 series (non-sonic) or equivalent is 

recommended to drive the 2.25” tip and rods.   Field staff must ensure that the 

proper adaptors and subassemblies are provided for the particular drive platform 

to be used prior to taking to the field.  

5.1.2 APS Sampling Tip 

This system is comprised of a 1.75 or 2.25-inch diameter tip that is attached to 

5’ long 1.75 or 2.25-inch Geoprobe or quick thread style drill rod.  The 1.75-inch 

rod is the standard rod size that CTS uses for the APS. 

 

1.75”, 2.25" APS Profiling Tips and 1.75”, 2.25” APS/EC Tips 
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The 1.75-inch sampling tips contains 4 removable plates that allow groundwater 

to pass into the tip and for water to flow out the tip during tooling advancement 

and Ik collection.  The 2.25-inch tip contains 6 plates.  The 1.75” EC tip contains 

2 plates and the 2.25” EC tip contains 5 plates.  Groundwater samples are 

collected using either a peristaltic pump or a gas-drive system (see below for a 

schematic of these two configurations).  

 

 

 

5.1.3 Volatile Organic Analysis (VOA) Vial Filling System  

The Vial Filling System (or sample jig) contains four vials connected in-series 

using stainless steel tubing and specially designed vial holders.  The system is 

designed to mitigate loss of volatile organic compounds (VOCs) by ensuring that 

no exposure to the atmosphere occurs while the sample is collected.  The vial 

filling system has been incorporated into the APS box.  Although the APS box 

utilizes a peristaltic pump, the sample vials are located on the down hole side of 

the pump so that groundwater is pumped through the vials before going through 

the head of the pump.   

5.1.4 WaterlooAPS Data Acquisition System 

The APS box consists of several valves, an electronic data acquisition system, 

flow meter, pressure transducer, peristaltic pump and vial filling system (referred 

to as the sample jig).  The valves can be oriented in a variety of ways in order to 

send water down and out of the APS tip or to collect a groundwater sample in 

both peristaltic and gas drive modes. The data acquisition system has 6 inputs 

for the string pot, down hole pressure transducer (DHPT), water quality sonde 

and three auxiliary inputs (for Ion Selective Electrode or Electrical Conductivity 

probe).  The following photo illustrates the box setup in peristaltic mode: 
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APS Box in Peristaltic Mode 

 

 

 

 

 

The APS Data Acquisition System consists of the following components: 
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 Cable ports for Power, USB, String pot, and Sonde 

 Cables for USB/data, string pot, DHPT and power supply 

 Hydrolab Quanta Water Quality Sonde with 4 sensors (Dissolved 

Oxygen, Specific Conductance, pH and ORP). 

 McMillan Model 102-4 (20-200mL/min) Flow Sensor 

 Omega Model PX309-V050G5V (0-50 psi) Pressure Transducer 

 Unimeasure Model HXE-PA-100-S10-N1S-1BC String Potentiometer 

 GeoTech Model Geopump Peristaltic Pump 

 Labview APS Software Program 

 Data acquisition computer (Panasonic Toughbook or other) 

 USB mass storage unit for data backup (thumb drive) 

 Use, Maintenance and Calibration Log 
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Flow Meter and Pressure Transducer 
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The following photo illustrates how the entire system looks when it is set up in the truck:

 

5.1.5 Sonde Water Quality Monitoring Systems 

The APS system has been designed to exclusively use the Hydrolab Quanta 

multiparameter sonde.  Specific instruction regarding the use, calibration and 

maintenance of Hydrolab Quanta can be found in CTS SOP 5.32.0.  When 

coupled with the APS, calibrations and verifications are performed weekly rather 

than daily.  If required a verification check may be performed at the start and / or 

finish of a field day or as needed, however, since these systems are in situ and 

used to verify three readings prior to sampling, full calibrations are not 

performed on a daily basis.  All maintenance and calibrations are recorded in the 

dedicated Use, Maintenance and Calibration Log for each sonde. 

Calibration solutions are assigned a lot number by the manufacturer and 

Certificates of Analyses are provided for each lot number.  The lot number must 

be recorded in the Use, Maintenance, and Calibration log for each sonde for 

each calibration.  The procedure for archiving the Certificates of Analysis are 

included in Section 6. 

The Hydrolab Quanta Water Quality Monitoring System consists of the following 

components: 
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 Use, Maintenance and Calibration Log 

 pH/ORP and Standard Reference Probe 

 Specific Conductance Probe 

 Temperature Probe 

 Dissolved Oxygen Probe 

 Circulator 

 Depth Probe 

 Custom Made Flow-Through Cell. 

5.1.6 Record Keeping Materials 

 Use, Maintenance and Calibration Log (dedicated to APS box). 

 Groundwater Profiling Log (paper field log). 

 Pens 

 USB mass storage unit 

 

5.2 General Procedure 

The procedure for operating the APS in both peristaltic pump mode and the gas drive 

mode consists of 6 main steps: 

1. Set up of the APS box and associated equipment 

2. Tip / Pump assembly 

3. Adding rod and tubing 

4. Advancing the tool and acquiring Ik data 

5. Purging water from the system and obtaining physico-chemical data from the 

sonde. 

6. Collecting samples and recording data. 

 

5.3 APS Box Set Up 

5.3.1 Set up common to both Peristaltic and Gas Drive Modes 

1. Open the APS box and plug in the power cable. 

2. Plug the USB cable into the APS box and the computer. 
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3. Plug one end of the string potentiometer (string pot) cable into the “Depth” 

receptor on the APS box and attach the other end to the string pot. 

4. Unpack the water quality sonde from its case.  Detach the calibration cup and 

attach the flow through cell.  Plug the communication cable and into the “Sonde” 

receptor on the APS box.  Connect a length of poly tubing to the APS box 

effluent (either Peri Out or Gas Drive Out) and the other to the bottom 

connection on the flow through cell.  Connect a second length of tubing to the 

upper fitting on the flow cell.  The other end of this tubing will go into a 

graduated cylinder. 

5. Connect a male swage quick connect to a five foot length of stainless steel 

tubing and plug it into the female quick connect labeled “KPRO IN” on the APS 

box.  Connect the other end to the “out” port on the stainless steel reservoir 

using a quick connect fitting (black band).   

6. Fill the stainless steel reservoir with analyte free water (distilled or spring water).  

Seal the top and close the pressure release valve. 

7. All analyte free water used to fill the reservoir and for equipment blanks needs to 

be assigned a lot number. Each time a supply of water is purchased a new lot 

number is to be assigned to all containers purchased at that time.  The lot 

number, date of purchase, manufacturer and place of purchase need to be 

recorded on the field form, and the lot number is to be written on all containers 

from that lot. When filling the reservoir the date and lot number of the water 

should be recorded on the field form. 

 

5.3.2  Set up specific to Peristaltic Mode 

1. Attach a low-pressure regulator (0-60 psi) to the nitrogen cylinder.   

2. Attach a five-foot length of tubing to the “In” (white) port on the stainless steel 

reservoir using a quick connect fitting.  Attach the other end to the outlet port on 

the nitrogen tank regulator.  Open the valve on the nitrogen cylinder and set the 

regulator to 30 psi. 

3. Attach a 20-foot length of stainless steel tubing to the inlet side of the 

SwageLok® fitting at the bottom of the pressure/vacuum gauge on the top panel.  

Tighten firmly.  This line is the KPRO / sample line and is referred to as the 

harness. 

4. On the APS box plug the male quick connect that is attached to the sample jig to 

the “KPRO Out” female quick connect on the APS box (Second from the right). 
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5.3.3 Set up specific to Gas Drive Mode 

1. The gas drive system utilizes two regulators attached to the cylinder by a “T” 

adaptor.  One of the regulators is low pressure (0-60 psi) and the other is high 

pressure (0-200 psi).  

2. Attach a five-foot length of tubing to the “In” (white) port on the stainless steel 

reservoir using a quick connect fitting.  Attach the other end to the outlet port on 

the low-pressure nitrogen tank regulator.  Open the valve on the nitrogen 

cylinder and set the regulator to 30 psi.   

3. Connect a five-foot length of tubing to the high pressure regulator.  Attach a 

male swage quick connect to the other end and insert into the “N2 In” female 

quick connect on the APS box. Set the regulator to 60 psi. 

4. On the APS box, plug the male quick connect that is attached to the sample jig 

to the “Sample In” female quick connect on the APS box (middle connection). 

5. The harness for gas drive mode consists of three stainless steel tubes which are 

labeled with colored zip ties.  Plug the KPRO line male quick connect (blue) into 

the “KPRO Out” quick connect on the APS box and plug the Nitrogen line (red) 

quick connect into the “N2 Out” quick connect.  The Sample line (yellow) does 

not have a quick connect.  This line connects to the 1/8” Swage fitting on the 

pressure gauge of the sample jig. 

6. Attach a one end of a length of poly tubing (FEP or other) to the “Peri Out” port 

located at the bottom right of the APS box and put the other end into a plastic 1L 

graduated cylinder.  Attach a similar length of tubing to the “Gas Drive Out” port 

and connect this to the bottom port on the flow cell of the water quality sonde. 

7. Inside each APS box is a vent tube, which is a length of poly tubing attached to 

a quick connect that is used to vent excess nitrogen during the sampling 

process.  Connect this tube to the port located on the outside front of the APS 

box. 

5.4 Tip and Pump Assembly for Peristaltic and Gas Drive Modes 

The 1.75-inch APS tip has 4 plates and the 2.25-inch tip has 6.  Behind the plate 

is a removable mesh screen.  The size of the inner screen can be changed to 

prevent fine-grained sediment from entering the tip or to maximize flow.  Screen 

mesh sizes range from 40 (coarse) to 120 (fine).  80 size screens are usually the 

default screen size and can be changed depending on site geology. 

5.4.1 Peristaltic Mode 

A ¼-inch outside diameter fluorinated ethylene propylene, or FEP, tube is fitted 

into the threaded hole in the center of the profiler tip by means of a ¼- inch NPT 
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thread to ¼- inch SwageLok® fitting.  The following procedure will outline the 

procedure for assembling the tip and adding rod and drive hardware. 

1. Wrap the NPT threads of the ¼- inch NPT to ¼- inch SwageLok® fitting 

with Teflon tape and thread into the tip.  With the tip locked into a vise, 

tighten the fitting as tight as you can with a 9/16” wrench by hand.  Most 

APS tips already have this fitting installed and if so, there is no need to 

remove it unless the outer threads are damaged. 

2. Each tip has plates that are attached to the tip via T-25 torx plus screws.  

Under each plate is a mesh screen (40-120 slot).  The smaller the slot 

size the larger the opening is in the screen.  The most common screen 

size used is 80 slot.  First place the mesh screen into the space for the 

plate making sure to line up the screw holes. Put on the plate and tighten 

the screws as tight as possible using only a T handle screwdriver or 

similar tool. Do not use an impact driver as it will over tighten the screws.  

If you are using a tip that already has the plates installed, double check 

that the screws are tight. 

3. Cut a 6-8” length of FEP tubing and insert a steel barb into each end. 

4. For this step it is best to lock the tip into a vise.  On the end of the FEP 

that will attach to the tip, slide a ¼- inch SwageLok® nut onto the FEP 

and then slide on a ¼” nylon ferrule.  Insert the end of the FEP tubing 

into the ¼” fitting on the tip making sure that it is inserted as far as it can 

go.  Using a 9/16” wrench, tighten the ¼” nut until there is approximately 
1/8” vertical gap between the top of the steel insert and the nut as shown 

in the following photo: 

 

5. For the other end of the FEP, slide on another ¼” SwageLok® nut and ¼” 

nylon ferrule.   Insert the end of the FEP into a ¼ “to 1/8“ SwageLok® 
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reducer.  Using a ½” and 9/16” wrench, tighten the nut as before.  Be 

careful to keep the FEP seated tightly into the fitting while tightening.  A 

completed tip can be seen in the following photo: 

  

6. Gently pull on the reducer after the fittings have been attached to make 

sure that it is attached properly.   If the fittings are over tight then the 

FEP can snap; if they are too loose than the FEP can pull out of the 

fitting. 

7. A five-foot length of 1.75-inch diameter rod is slipped over the stainless 

steel tubing with the pin end up and is threaded into the APS tip.  If the 

thread style on the tip (Geoprobe) is the same as that on the rods the tip 

can be directly screwed into the rod.  There may be times when quick 

thread rod (ECT style) rods are used.  In this case an adaptor needs to 

be used.  This union should also be “stepped on” using pipe wrenches to 

ensure that it does not vibrate loose. 

8. The slotted drive cap is then placed over the threads and fitted into the 

bottom of the hammer on the drive platform.  There are two types of 

slotted caps, one for ECT style rods and one for Geoprobe style rods. 

5.4.2 Gas Drive Mode 

1. Wrap the NPT threads of the ¼- inch NPT thread to ¼- inch SwageLok® 

fitting with Teflon tape and thread into the tip.  With the tip locked into a 

vise, tighten the fitting as tight as you can with a 9/16” wrench by hand.  

Most APS tips already have this fitting installed and if so, there is no 

need to remove it. 

2. Each tip has plates that are attached to the tip via T-25 torx plus screws.  

Under each plate is a mesh screen (40-120 slot).  The smaller the slot 

size the larger the opening is in the screen.  The most common screen 

size used is 80 slot.  First place the mesh screen into the space for the 

plate making sure to line up the screw holes. Put on the plate and tighten 

the screws as tight as possible using only a T-handle screwdriver or 

similar tool. Do not use an impact driver as it will over tighten the screws.  
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If you are using a tip that already has the plates installed, double check 

that the screws are tight. 

3. Instead of FEP tubing, the gas drive system utilizes a ¼” stainless steel 

tube (“piston”). This piston needs to be 5.5”-6” in length.  To attach the 

piston, slip a ¼” swage nut and ¼” steel ferrule onto one end of the 

piston.  Insert this end into the ¼” fitting on the tip. It is best to have the 

tip locked in a vise for this step.  Use a 9/16” wrench and tighten the nut 

as tight as you can. 

4. The gas drive pump body has three parts, the bottom (which has the 

KPRO line), the middle and top (which has the sample and nitrogen 

lines).  Look into the narrow part of the pump bottom from the bottom.  

The piston on the tip will eventually be inserted into this end of the pump.  

There should be two very small rubber o-rings (size 010) seated into two 

slots.  If they are present, it is a good idea to replace them. If the o-rings 

get worn or dry out you will not get a proper seal between the piston and 

pump. 

5. Remove the O-rings with an angled pick and discard.  Rinse out the slots 

with water.  Replace the O-rings using the same pick. 

6. Place an O-ring (size 115) at the base of the threads of the top and 

bottom pump pieces and wrap the threads with Teflon® tape. One or two 

wraps is sufficient. 

7. Trim a reed valve and place it onto the stub on the top of the pump 

bottom.   In order for the reed valve to fit inside the middle pump piece, 

the flange of the valve must be trimmed. 

8. Thread the middle pump body onto the top and bottom pump pieces.  

Lock the middle of the pump into a vise and tighten the top and bottom 

pump pieces with a 9/16” open ended wrench until tight.  The O-rings 

should squeeze out of the joint slightly. 

9. Slide the plastic bushing and spring over the three stainless steel tubes 

so it rests snug on the top of the pump.  Make sure that the KPRO line is 

located into the slot on the bushing. 

10. The pump housing is comprised of three pieces: the middle 2.4-foot 

section of rod (with female ECT style threads on both ends), the bottom 

sub which has female Geoprobe threads to connect to the tip and male 

ECT style threads to go into the housing, and the top sub which has 

male ECT style threads to go into the housing and either male ECT or 

Geoprobe threads to connect to the rod.  Insert the bottom spring into 

one end of the middle pump housing.  Apply Teflon tape to the male 
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threads on all of the pump housing pieces as well as the APS tip and first 

drill rod. This will prevent silt from migrating into the pump housing.   

Screw in the bottom housing piece so that the extended end is inside the 

pump.  Make sure that the spring is at this end of the pump.  Insert the 

pump into the housing.  Screw on the top housing piece. 

11. Take the APS tip and slide the ¼-inch stainless steel tube up into the 

receptacle in the pump bottom.  Screw the tip onto the pump housing. 

12. With the pump in a vertical position and the tip on the ground, grasp the 

three stainless steel lines and push them down.  You should feel the 

springs move up and down smoothly.  If they don’t, the pump must be 

taken out of the housing and checked.  It is very important that the 

springs are free to move. If they cannot, the vibration of the hammer will 

damage the pump. 

13. Pressure testing the Gas Drive Pump:  The pump must be pressure 

tested before it is used to make sure that the O-rings and the reed valve 

have been installed properly.  It is usually a good idea to pressure test 

the pump after collecting the equipment blank or decontaminating the 

APS box since the pump is attached and full of water. The following 

steps will lead you through this: 

a. Connect the pump to the tubing harness (all three tubes).  You 

will notice that the three lines coming out of the pump are at three 

different lengths.  The difference in length is the only way to be able 

to differentiate between them.    The KPRO line is the longest, the 

nitrogen line is the shortest and the sample line is in the middle. 

b. Arrange the valves according to the following photo and turn on 

the peristaltic pump to start filling the pump:  
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c. When a steady stream of water is flowing out of the Peri Out 

tubing on the APS box then the pump is full.  Turn the two valves on 

the sample jig so that they are closed (facing the back of the box).  

Turn the bottom left valve 90 degrees to shut off the flow.  Turn the 

top left valve to N2 Drive.   Turn off the peristaltic pump.  The 

pressure on the gauge will rise to where it is set on the regulator. 

Make sure the pressure is set to around 60-100 psi or the expected 

working pressure. 

 

d. Disconnect the N2 Out quick connect on the APS box and watch 

the pressure gauge.  If the needle on the gauge is steady, then the 

pump is holding pressure.  Note: The pressure may drop slightly 

initially, but if it holds afterwards, it is working properly.  If the 

pressure continues to drop then there is a leak.  Check that all the 

fittings on the harness/pump are tight and refill and pressurize the 

pump.  If that does not work, there is a leak in the pump itself (either 

an O-ring or reed valve) or possibly there is a leaky valve in the APS 

box. 

 

e. Testing the Bottom O-rings.  If there is not a tight seal between 

the small O-rings at the bottom of the pump and the piston, KPRO 

water will not be able to flow into the tip, which will result in 
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inaccurate IK data, sampling of the water inside of the drilling rods 

and a clogged tip.   

To determine if there is a leak: check for air bubbles flowing through 

the vials while collecting the equipment blank.  Double check that all 

of the fittings on the harness, APS box and pump are tight. Double 

check that the VOA vials are tight in the sample jig.  If there are still 

bubbles then the small O-rings in the bottom of the pump need to be 

checked. Refer to section 4.9.3 on equipment blank procedures. 

14. Add a 20-foot length of stainless steel tubing to each tube fitting leading 

from the pump.    

15. Slide a 5’ drill rod over the stainless steel tubing and screw it into the 

pump. 

16. Tighten all joints by firmly by standing on the pipe wrench.  To do this put 

one pipe wrench so that it is resting on the ground. Place the middle of 

the pump into the wrench.  Put the other wrench on the tip and stand on 

it, making sure that the other end of the rod is weighted down (have a 

helper stand on it).  This will tighten the tip and the bottom pump housing 

piece.  Repeat for the top of the pump and rod. 

17. The slotted drive cap is then placed over the threads with the three 

pieces of stainless steel tubing protruding through the center of the drive 

cap and fitted into the bottom of the hammer on the drive platform.  

There are two types of slotted caps, one for ECT style rods and one for 

Geoprobe style rods. 

 

5.5 APS Software Calibration and Startup 

5.5.1 Calibration   

The APS box should be calibrated at the beginning of a new project and once 

weekly (or every 5 days if there is a longer shift).   If an individual sensor or 

entire APS box is replaced, then there should be a recalibration.  The calibration 

is saved on the field computer, so if the APS box was calibrated with a different 

computer then it needs to be recalibrated. 

1. At this point the computer should be plugged in and booted up.  If not, do so 

now. 

2. Locate and start the Instacal program.  After the program starts, select “OK” 

twice.  Instacal will discover the data acquisition hardware in the APS box.  
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Instacal must be run when an APS box and computer have not been used 

with each together. 

3. Find the APS program executable shortcut located on the desktop.  If there 

is no shortcut, the executable can be found in the C:\Program Files\Waterloo 

folder.  A screenshot of the startup screen of the software is included below: 

 

APS Software 

 

4. As soon as the executable opens, the software will connect to the APS box 

and sonde automatically.  Wait for the 3 indicators in top right-hand corner to 

change from gray to green (it can take 30 seconds).  If any of the three 

indicators do not change to green, then there is a problem – most likely the 

APS box is not powered up, the sonde is not connected to the APS box or 

the data cable is not plugged in to the computer.  It is possible to run the 

software without the sonde but it will not work if it is not connected to the 

APS box. 

5. The Labview software is organized into a series of tabs.  When the software 

is opened, the “Startup” tab is enabled. Populate every box in the 

Groundwater Header section. The program will not start otherwise.  You can 
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also select the “Read Groundwater Header File” button to populate the 

section with previously used data. 

6. The APS software now needs to be initialized by clicking on the “Start 

Program” button.  Even though the executable is running, the software will 

not begin the process of initialization and data collection until it is started. If 

any of the fields in the Groundwater Header are not complete, an error 

message will be displayed to the right of the “Start Program” button. 

7. A window opens and prompts you to enter the Profile ID.  The text box will 

contain the value that was entered in the Groundwater Header. Enter a new 

Profile ID or leave the value unchanged. 

8. The next screen is prompts you to select New file, Previous File or Calibrate 

KPRO.   

 

 

 

9. Select Calibrate KPRO.  Make sure that there is a 20’ foot length of stainless 

steel tubing attached to the APS box when calibrating.  This will ensure 

accurate calibration of the flow and pressure.  Using a shorter or longer 

piece of tubing can adversely affect the validity of the calibration.  
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10. The next screen allows you to calibrate all the sensors or each individual 

sensor (string pot, flow, pressure, DHPT).   

 

 

Calibration 

11. Select the “Calibrate Flow, Pressure, & String Sensors” or the button 

corresponding to each individual sensor (if you do not need to calibrate all 

the sensors).  The program will then lead you through the calibration.  Follow 

the directions on the screen to calibrate the flow, pressure and string pot.  

After calibration is complete, if you feel that one or more of the sensors was 

not calibrated correctly, you can repeat the entire calibration or just repeat 

the calibration for an individual sensor.  If you decide to recalibrate one or all 

the sensors, be aware that the program will use the original slopes and not 

the newly calibrated slopes for the recalibration.  

12. After calibration, a summary screen will open. 
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Calibration Summary 

 

13. Record the initial and new slopes in the Use, Maintenance and Calibration 

Log for the APS box you are using.  Slope values should be within the 

following ranger: string pot – 0.97, flow 35-42, and up hole pressure 22-28.  

If the slopes deviate from these values, the sensors should be recalibrated. 

If that does not work, you may need to change out the pressure transducer, 

flow meter or string pot.  Select the OK button to exit this screen.    

14. The APS software records the slope values in a file located in the 

C:\Cascade\Data\Output_Files folder.  The file is named “slopes.csv” and is 

used by the APS software to import the slopes the next time it is started and 

after calibration.  Do not delete the files or any of the data in them or move 

them to a different folder.  Note:  If the calibration slopes are off due to a 

calibration error, simply go through the calibration process again.   If you are 

having problems calibrating, see the APS Problem Solving Guide for more 

information.  It may be necessary to delete bad slope values from the 

slopes.csv file in order to calibrate the APS box. The software uses the 

previous slope to calculate the new slope, so if the slope that the software is 

using is way off, it may not be possible to get a good new slope using this 
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value.  If this seems to be the case, open the slopes.csv file and delete the 

entire line of bad data.  Save and close the file.  The slopes file can be found 

in C:\Cascade\Data\Output Files\slopes.csv. 

 

 

5.5.2 Startup 

1. New File: After calibration or after clicking on the start button, the startup 

screen will load (Figure 4.5-2).  If you are starting a new location, select New 

File/Folder.  The software will create a folder with the name of the Profile ID 

you just entered in the C:\Cascade\Data\Output Files folder.  Open the folder 

and select Current Folder (not the Save Button).  The software will create 6 

files in the new folder –  

a. ProfileID_IK failure.csv – this file stores the Ik behavior data. 

b. ProfileID_KPROcumulative.csv – this is the main data file and stores 

all data related to depth, pressure, flow, Ik, etc. 

c. ProfileID_KPROsession.csv – temporarily stores data that is 

eventually written to the cumulative file. 

d. ProfileID_Sample failure.csv – stores data related to failed sample 

attempts. 

e. ProfileID_SondeData.csv – stores the sonde data sample 

parameters. 

f. ProfileID_Static Ik.csv – currently not used. 

2. Previous File: If you are continuing a file select Previous File and select the 

folder with the name of the location you want to continue.  Select the 

ProfileID_KPROcumulative.csv file and select Save.   

3. The first window that appears is for setting the atmospheric pressure.    

Follow the instructions on screen to set the pressure.  The atmospheric 

pressure reading should be between 33-35 feet of water.  If the reading is 

higher or lower, the pressure transducer needs to be calibrated.  This value 

can also change depending on elevation and weather conditions.  

4. The next window is for setting the water vessel pressure.  Follow the 

instructions on screen to set the pressure.  If the pressure is too high, turn 

the handle on the regulator counter-clockwise and release some pressure 

from the vessel by using the valve on the top of the vessel.  If the pressure is 

too low, turn the handle on the regulator clockwise and allow pressure to 
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stabilize.  After adjusting the pressure make sure that the pressure has 

stabilized and is not falling or climbing before clicking the OK button. 

5. The next window will prompt you to enter the start depth.  If you are 

continuing a profile, the last recorded depth will be provided.  You can use 

this depth or enter a different depth.  When entering a depth you can enter a 

positive or negative value; the program will change it to negative regardless 

of the sign that was entered. 

6. The next window will prompt you to enter the height of the sample box above 

the APS location.  Measure the height from the ground to the pressure 

transducer and enter it.  On level ground and working out of a box truck the 

height is 7 feet. When working out of a van, the height is 5.5 feet.  The 

height will be different if you are profiling out of a different vehicle or other 

situation (cart, wagon, etc).  If the ground between the truck and location has 

a significant slope, this also must be accounted for. 

7. The next window will prompt you to enter the depth to water.  If you are 

continuing a profile, the last recorded depth to water will be provided.  You 

can use this depth or enter a different depth.  If you do not know the depth to 

water, you must make an educated guess or ask the client.   You can enter a 

more accurate depth later.  When entering a depth you can enter a positive 

or negative number. Make sure you enter the depth to water from ground 

surface, not from the height of the APS box. 

8. The last window will prompt you to zero the pressure to the ground at the 

APS location.  Make sure that the graduated cylinder is placed on the 

ground as close to the same elevation of the location as possible.  Follow 

the instructions on the screen and select OK.  The setup is now complete 

and tooling advancement can begin. 

 

5.6 Advancing the APS to Acquire Ik data for both Peristaltic and Gas Drive 

Modes 

1. Attach the harness to the stainless steel tube or tubes sticking up out of the 

top of the profiler rod at the drive platform.  Place the string pot on the 

ground next to the drill rig and weigh it down with a pipe wrench or the rod 

puller.  Pull out the string and attach it to head of the drill dig. 

2. Peristaltic Mode: turn on the flow by arranging the valves as shown below: 
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Peri Mode - Drive 

 

Gas Drive: The pump must be filled with water and pressurized with 

nitrogen before it can be advanced.  Fill the pump by arranging the valves 

per the photo below and turning on the peristaltic pump: 

 

Gas Drive Fill Pump 

 

When the pump is full and a steady stream of water is flowing out of the Peri 

Out, lock off the pump (turn the valves on the sample jig so they face the back of 

the box), pressurize the pump, turn off the peristaltic pump, and turn on the flow 
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per the following photo (make sure to lock off the pump first).  The pump should 

pressurize at the pressure set on the high range regulator.  For advancement 

the pressure should be set between 50 and 80 psi, this will prevent the KPRO 

water from flowing up into the pump instead of out the tip. 

 

 

Gas Drive – Driving 

 

3. With the flow on, put the APS tip / rod assembly into the pre-cleared hole or 

so that the tip rests vertically.  Have the driller lower the head of the probe so 

that the anvil of the probe rests on the drive cap. At this point the driller will 

adjust the probe so that the drill rod and probe are straight and level. Note: 

Make sure that the driller has broken through any surface concrete or 

asphalt.   Driving through either of those will damage the tip. 

4. Select the “Main Control Tab” on the software.  Make sure that the string pot 

is extended, and the head of the drill rig is resting fully on the drive cap 

When the flow value stabilizes click on the “Start KPRO Session” button at 

the top right of the screen.  If the flow is zero or unusually low, check for 

clogs before advancing the tooling.  

5. A window will open asking the depth to water.  If this is the first drive, the 

depth provided is the depth entered during the startup procedure.  If this is 

your second drive and the head measurement collected at the first sample 

location is different from the value originally entered, a new depth can be 

entered here.  Enter a new depth or select OK.  A window will open showing 
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the feet of stainless steel tubing.  Set the feet of SS tubing to the correct feet 

of tubing used, including the 20’ harness.  

6. Select the “Go” button and then signal to the probe operator that you are 

ready to commence driving the tooling.  

Notes on the string pot:  1. The APS software will only record data while 

the string pot is moving. 2. If during a drive the driller needs to lift the head of 

the probe off the drive cap, there is no need to stop the APS software.  The 

software will only record data once the string pot has moved past the last 

recorded depth. 

7. Observe the Ik plot on the screen as the tool is advanced as shown in the 

following figure: 

 

APS Software Screen While Driving 

 

The Ik for the current drive is displayed in real time in the large graph on the 

right side of the screen.  The current Ik, depth, flow, and pressure are 

displayed above this graph.  The cumulative Ik for the entire profile is 

displayed in the small graph at the top left.  The drive rate (feet/minute) for 
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the current drive is displayed in the small bottom right graph, and the 

cumulative drive rate is displayed in the small top right graph. A larger 

cumulative Ik plot can be seen by clicking on the “Ik Cumulative tab”.  The 

screen looks like this: 

 

Large Cumulative Depth vs. Ik 

 

Notes on Ik:  The typical Ik range is from 0 to 6.  Fine grained soils (silts and 

clay) or compacted sediment will have an Ik towards the lower end, and 

sands, gravels and looser material towards the middle to higher end.  The 

software will correct the Ik for the feet of stainless steel tubing using a head 

loss equation, so Ik should remain relative for the profile regardless of how 

much stainless tubing is attached (even though the flow is lower and the 

pressure is higher). Ik is only calculated and recorded by the software if the 

string pot is moving.  In some cases, the flow will drop or rise after 

hammering has stopped, which results in a different Ik.  The software can 

calculate a “Static” Ik based on the flow and pressure after the probe 

hammer has stopped by selecting the Record Ik Behavior button. This 

procedure is described below. 
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8. When you reach a depth that you wish to sample, signal to the rig operator 

to stop advancing the tooling.  When the drilling stops, select the “Finish 

KPRO Session” button.  

9. Determining a Sample Interval:  Observe the flow after the probe hammer 

has stopped.  If the flow drops significantly it may be an indication that the 

sample interval will not yield a timely sample.  If the flow stays high or 

increases, then it is probably a good interval to sample.   

Ik Behavior: Each time the hammer is stopped (to add rod, sample, 

determining whether to sample), the Ik Behavior must be recorded.  The 

software can record this data.  There are two places that this data can be 

collected, one place is for during a drive and the other is at the end of the 

drive.   

If you are not sure if the interval is going to produce a good sample, stop the 

Geoprobe but do not select the “Finish KPRO Session” button.  Keep the 

flow on and observe, if the flow falls to where a sample does not seem 

possible, select the appropriate Ik Behavior from the drop-down menu on the 

“Main Control” tab (located to the right of the large graph).  The choices in 

the drop-down menu are “No Change When Hammer Stopped”, Ik 

Decreased” or “IK Increased”.  If desired, a comment can be entered in the 

comment box located below the drop-down menu.  Select the “Record Ik 

Behavior” button and record the depth and Ik behavior on the paper field log.  

The Ik behavior data is written by the software to the ProfileID_Ik failure.csv 

file.  Instruct the Geoprobe operator to drive the tooling.   

If the sample interval looks like it will produce a sample, select the Finish 

Kpro Session button.  See Step 12 for recording Ik Behavior at the end of a 

drive. 

It will take experience to get a feel for which intervals will yield fast samples 

and which will not. The Ik and flow are a good indication as to which samples 

will be fast or slow but remember that the flow decreases with the amount of 

stainless tubing that is attached. So at shallower depths a flow of 60 ml/min 

may be slow but at a depth of 60 feet it may be fast.   

10. Turn off the flow by turning the rotating left valve from the “KPRO” label one 

quarter turn to an off position (not labelled). 

11. Measure the stick up from the ground surface to the shoulder of the rod in 

tenths of feet.  Subtract the stick up from the total length of rod in the ground 

including tip and/or pump.  For peristaltic, the tip length used is 0.3 feet.  For 

gas drive, the length of the tip and pump is 3.1’, so add this to the length of 
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rod in the ground.  Note: The length of the tip/pump is always measured 

from the center screw on the tip. 

12. Compare the measured value to the depth reading on the screen: 

 

Correct Depth 

 

If the measured depth is different than the depth given in the “Original 

Uncorrected Depth” box, enter the correct depth into the “Input Corrected 

Depth” box and select the “Enter New Depth” button.  You can also change 

the feet of stainless if required.   

Ik Behavior – on the right side of the window there is a drop down for Ik 

Behavior, a comment box and a drop down for Hole Termination.  Before 

selecting the “Done Entering Data” button, select the IK Behavior from the 

drop down.  If this is the last drive of the APS location, select the Hole 

Termination and enter a comment if needed. The choices for Hole 

Termination are “ROP Below Threshold” (ROP is Rate of Penetration), 

“Sudden Hard Refusal”, “Reached Target Depth”, “Broken Down Hole 

Equipment” or “NA”.  “NA” is the default value, if the drive is not the last drive 

leave the value as the default. 
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If no other data needs to be corrected, select the “Done Entering Data” 

button on the software.  Note: It is common practice to round to the nearest 

tenth of a foot when correcting the depth.  This is done not only for ease, but 

because we do not want to mislead the client into thinking we have accuracy 

to the hundredth place. 

13. Measuring Hydraulic Head:  Turn off the flow and observe the Corrected 

Pressure (ft) box. When this value equilibrates, record the value on the field 

form along with the depth (Attachment 2).   The water in the stainless steel 

tubing will equilibrate to the head of the groundwater when the flow is turned 

off.  Turn on the flow and leave it on for 30 seconds. Turn off the flow and 

again observe the Corrected Pressure and wait for equilibration.  If this value 

matches the first value, the head measurement is valid.  If it is different, 

repeat turning the flow on / off until two successive head readings are 

obtained.  Be sure to also record the head manually on the paper field form. 

Recording the head value with the software: When the head 

measurement has equilibrated, select the “Sonde Data” tab.  Located on the 

bottom left of the tab is the Record Head Pressure button and Head 

Pressure variable.  If using the uphole transducer (Peri mode) make sure 

that the button displays “Use Up Hole Pressure”. If it does not, select the 

button to change it.  Select the “Record Head” button.  The Head Pressure 

variable will be updated to match the Corrected Pressure from the Main 

Control tab and the Head Pressure will be recorded to the 

ProfileID_SondeData.csv.   

Note: When the water table is at a depth of more than 25’ the head value is 

not valid.  When using gas drive mode this is often the case.  If so do not 

record the head value.  However, using the DHPT in gas drive mode will 

allow you to collect head values no matter how deep the water table is. 

14. Missing a sampling interval.  It may be required to pull the tip up to sample 

an interval that was passed on the way down. To do this first make sure that 

the “Finish KPRO Session” button has been selected.  For Peri mode make 

sure that the flow is on, and in gas drive mode make sure that the pump is 

pressurized and the flow is on before pulling the tooling up. 

Determine the interval you would like to sample.  Hold a measuring stick 

next to the drill rod as the driller pulls back on the rod and have the operator 

stop when the depth is achieved.  Check the flow on the software to be sure 

that the interval will yield a timely sample.  It is also possible to watch the 

flow on the APS software as the driller pulls the rod up.  When the flow 
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increases, tell the driller to stop.  Measure the stickup and record in the 

paper log that the profiler was pulled up and record the new depth. Before 

your next drive you will have to correct the depth in the APS software. To 

change the depth, enter the new depth in the “Update Depth” box and select 

the “Update Depth” button.  This will create duplicate data in the 

KPROcumulative.csv file that must be deleted when the location is finished.   

You can also mark the rod before pulling it back and then drive the rod back 

to that depth (with the flow on) before starting the program. 

5.7 Purging and Sample Collection 

5.7.1 Purging in Peristaltic Mode 

1. Turn on the peristaltic pump. 

2. Set the valves to the positions shown below. 

 

 

Peri Mode Purging 

 

3. Observe the vacuum gauge.  A vacuum should build toward -30 inches of 

mercury 

4. Observe water flowing through the bottles.  The water will be clear at first but 

should become silty.  This is because there is some KPRO water still in the 

tubing. 
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5. If vacuum does not build and water does not flow it is possible that there is a 

leak in the system. Refer to the Problem Solver’s Guide on how to proceed. 

6. Select the “Sonde Data” tab.  Click the red “Sonde On/Off” button to turn on 

the sonde (button will change from red to green). 

7. Observe that the parameters at the bottom of the screen are updating.  They 

will briefly all change to zero before the live parameters are displayed.  

Readings can be recorded every 50 or 100 ml for Peri mode.  Enter the 

volume of water in the graduated cylinder into the Cumulative Volume box 

and select the “Record Parameters” button.  The current values for the 

parameters will be entered by the software into the embedded spreadsheet 

on the screen.  It may take several seconds for the line of data to be written 

to the embedded spreadsheet. 

8. Observe the volume of water in the graduated cylinder into which the purge 

water discharges.  If the sample purge rate is slow (less than 50 ml after 

waiting 5 minutes) then the sample interval may not produce a sample in a 

reasonable amount of time.  It may be necessary to pull up the rods or drive 

to a better sampling interval. Consult with the client on how to proceed. 

 

9. When all the physico-chemical parameters stabilize on three successive 

readings (indicated by a green light next to the parameter value) select the 

Final Value check box on the left-hand side of the last line of data in the 

embedded spreadsheet.  Select the “Record Sample Data to File” button.  

The sample data will be written to the ProfileID_Sonde Data.csv file. You 

should also record the depth, time, head value, total volume purged and the 

final values of the physico-chemical parameters on the paper field form.  The 

paper log serves as a backup in case there is a problem with the electronic 

files.  The following photo illustrates what the data looks like for a sample 

that has equilibrated. 
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Sample Log Showing Equilibrated Sample 

 

Notes on Purging the Sample: Make sure to purge at least 500ml before 

collecting a sample.  The first few physico-chemical readings may indicate 

that the sample has equilibrated but that is because the tubing contains the 

analyte free water and there is still water from the previous sample interval in 

the flow cell of the sonde.  The volume of the flow cell is 200 ml, so it will 

take some time for the groundwater from the current interval to replace the 

water in the flow cell from the previous sample.   

There are conditions where stabilization of Dissolved Oxygen and ORP 

values may not be practical.  When Dissolved Oxygen values are less than 1 

mg/L and ORP values approach 0 after an acceptable volume of water has 

been purged (usually 500ml for peristaltic and 600ml for gas drive), a small 

change in the value can result in a change greater than the stabilization 

criteria of 10%. In these situations, the sampler can collect the sample 

before these values have stabilized if Specific Conductance and pH are 

stable. 
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10. If no sample was collected and parameter values have been recorded to the 

embedded spreadsheet, select the “Record Sample Data to File” button 

located on the right-hand side of the screen.  Record the volume purged, 

depth, time and a comment on the paper field log.  On the right side of the 

screen is a dropdown menu where the reason for not sampling and a 

comment can be entered.  Select from the dropdown menu, type in a 

comment and then select the “Record Reason Sample Not Collected” button.  

This data is written to the ProfileID_Sample failure.csv. 

If no parameters were collected, select the reason from the dropdown menu, 

enter a comment is needed and select the “Record Reason Sample Not 

Collected” button. 

 

5.7.2 Collecting the Sample in Peristaltic Mode 

1. Turn the top right valve on the sample jig so that it is locked off (pointing 

towards the back of the box).  There are two options to collecting the 

sample. 

2. Option 1:   

1) Reverse the direction of the pump. 

2) Run the pump backward for 2 to 3 seconds 

3) Shut off the pump 

4) Remove the VOA vial on the left-hand side of the sample jig. 

5) Hold the VOA vial under the stem and run the pump in reverse slowly 

until you have a mounding of water on top of the vial. If the vials are 

to be preserved with HCL, add 5-6 drops of HCL to the VOA before 

topping it off. 

6) Repeat for other vials. Typical VOC analysis requires two VOAs, but 

be sure to check with the client on how many vials they require. 

3. Option 2: 

1) Remove the third VOA vial from the left first.  It is important to 

remove this vial first to prevent air bubbles from flowing through your 

sample due to depressurization. 

2) Remove the second VOA vial from the left. 

3) Remove the first VOA vial. 

4) Top off the sample vials with the first vial that you removed. 
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4. Carefully screw the cap on the vials.  The vial cannot have any air bubles 

trapped under the cap.  To check, turn the vial upside down and tap the vial 

lightly on the palm of your hand.  If there are any bubbles present, you must 

uncap the vial and repeat the procedure 

5. Label the vials appropriately. 

6. Replace the vials with new vials. Prepare to drive as before after adding 

tubing and rod as necessary. 

5.7.3 Purging in Gas Drive Mode 

1. At this point the pump is already pressurized from advancing the APS 

tooling.  Arrange the valves per the following photo: 

 

  

Pressurized Gas Drive Pump Ready to Purge 

 

Turn the top right valve on the sample jig slowly to the right.  This allows the 

nitrogen to push the water up from the pump and through the sample jig.  

The pressure on the gauge will drop and stabilize as the water flows. 

2. Observe the pressure gauge.  Just before the pump body is completely 

emptied, the pressure will start to rise.  When you observe the rise, turn the 

top left valve on the APS box one quarter turn clockwise, which will stop the 

flow of nitrogen and vent the gas out of the pump (you will hear a hissing 

sound). 
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3. Watch the pressure gauge and when the pressure drops close to zero, lock 

off the right valve on the sample jig and spin the top left valve on the APS 

box clockwise to Peri.  Make sure that the peristaltic pump is on.  At this 

point the pump is depressurized and is filling with groundwater.  These three 

steps complete one pump purge, or “whack”.    

4. Observe the volume of water in the graduated cylinder into which the purge 

water discharges. 

5. Select the “Sonde Data” tab.  Click the red “Sonde On/Off” button to turn on 

the sonde (button will change from red to green). 

6. Observe that the parameters at the bottom of the screen are updating.  They 

will briefly all change to zero before the live parameters are displayed.  

Readings can be recorded after each whack for gas drive mode.  Enter the 

volume of water in the graduated cylinder into the Cumulative Volume box 

and select the “Record Parameters” button on the right of the screen.  The 

current values for the parameters will be entered into the embedded 

spreadsheet on the screen. 

7. Observe the volume of water in the graduated cylinder into which the purge 

water discharges. 

This data is used as a benchmark for future readings.  The first whack will be 

larger than most because the pump and lines are already filled with water.  If 

after the second whack the amount of sample discharged is less than 80 ml 

then you need to wait longer between evacuations (3-4 minutes).  If after 

waiting 5-6 minutes the pump evacuation yields less than 50 ml, it may not 

be prudent to collect a sample at that location.  Check with the client 

oversight to see if they want you to continue sampling or drive to a better 

sampling interval.  If the volume is significantly larger (150-200ml) you can 

evacuate the pump more often (1-2 minutes).  If no sample was collected, 

select a reason for ending the sample attempt from the drop-down menu and 

select the “Record Reason Sample Not Collected” button. 

 

Note on purge volume:  The volume of the gas drive pump is 100 ml.  The 

volume of the stainless steel tubing is 0.8 ml/ foot, and there are two lines 

(the sample and gas lines) that are full of water (water from the previous 

sample and water used to fill the pump).  For example, if you have 60 feet of 

tubing attached, the volume would be 100ml + (2 *60*0.8), for a total of 196 

ml.  When purging a sample this water will be purged first so the physico-

chemical parameters may appear to be stable.  It is common to see the 

parameters rise (previous sample water left in pump), then fall (analyte free 

water used to fill the pump) before starting to equilibrate (fresh groundwater 
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8. After the previous whack, allow some time (as explained in step 7) for the 

pump body to fill such that you receive at least 50 mL of sample on 

subsequent evacuation (Step 7). 

9. To purge the pump, turn the top left valve on the APS box to N2 and watch 

the pressure gauge.  When the pressure crosses zero, turn the top right 

valve on the sample jig to the right.  You are now back at Step 1.  Follow the 

rest of the steps to complete the whack and record the parameters. 

10. When all of the physico-chemical parameters stabilize on three successive 

readings (indicated by a green light next to the parameter value) select the 

Final Value check box on the left-hand side of the last line of data in the 

embedded spreadsheet.  Select the “Record Sample Data to File” button.  

You should also record the depth, time, head value, total volume purged and 

the final values of the physico-chemical parameters on the paper field form.  

The paper log serves as a backup in case there is a problem with the 

electronic files.  The following photo illustrates what the data looks like for a 

sample that has equilibrated. 

Note: There are conditions where stabilization of Dissolved Oxygen and 

ORP values may not be practical.  When Dissolved Oxygen values are less 

than 1 mg/L and ORP values approach 0 after an acceptable volume of 

water has been purged (usually 600ml for peristaltic and 800ml for gas 

drive),  a small change in the value can result in a change greater than the 

stabilization criteria of 10%. In these situations the sampler can collect the 

sample before these values have stabilized as long as Specific Conductance 

and pH are stable 

11. If no sample was collected and parameter values have been recorded to the 

embedded spreadsheet, select the “Record Sample Data to File” button 

located on the right-hand side of the screen.  Record the volume purged, 

depth, time and a comment on the paper field log.  On the right side of the 

screen is a dropdown menu where the reason for not sampling and a 

comment can be entered.  Select from the dropdown menu, type in a 

comment and then select the “Record Reason Sample Not Collected” button.  

This data is written to the ProfileID_Sample failure.csv. 

If no parameters were collected, select the reason from the dropdown menu, 

enter a comment if needed and select the “Record Reason Sample Not 

Collected” button. 
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5.7.4 Collecting the Sample in Gas Drive Mode 

1. Arrange the valves as you would for purging the pump. When the pressure 

builds do not open the valve on the sampling jig. 

2. Remove the sample bottle on the left most vial on the sample jig. 

3. Hold the sample vial under the straw for the first vial holder on the sample 

jig.  Slowly open the right valve on the sample jig.  Water will flow out of the 

straw and into the vial.  When you have a mounding of water on the top of 

the vial, shut the valve and cap the vial.  Repeat this process for subsequent 

vials.  Check for bubbles by inverting the vial and lightly tapping it on the 

palm of your hand.  If there are bubbles, uncap the vial and fill again. If the 

vials are to be preserved with HCL, add 5-6 drops of HCL to the VOA before 

topping it off. 

4. Label the vials appropriately. 

5. Replace the vials with new vials. 

6. Prepare to drive as before after adding tubing and rod as necessary by filling 

and pressurizing the pump. Refer to section 4.6 above for the procedure. 

5.8 How to Determine the End of the Profile 

There are several ways to determine the end of a location.  Some locations may have a 

predetermined depth set by the client. The end of the profile location is most often 

determined by the Drive Rate.  As the profiler is advanced into the ground the drive rate 

will decrease as the skin friction of the rod in the ground increases.  There are also 

stratigraphic layers that are more compact than others (clays, tills) that can slow the 

drive rate.  It is important not to drive the profiler once the drive rate gets below 1.0 ft 

per minute.  If the rods, tips and drive hardware are hammered on too much they can 

fatigue and break, crack or bend.   The skin friction can also become too great so that 

the profiling rods cannot be pulled back out of the ground.  Consult with the driller/probe 

operator during profiling to determine when to stop drilling. 

It is also possible to drill into bedrock or other subsurface objects (boulders, cobbles, 

concrete chunks or slabs, etc.).  In this case the drive rate can drop very quickly or stop 

suddenly.  Stop hammering immediately and discuss with the driller and client how to 

proceed. 

After a hole is complete, select the Hole Termination type from the drop down menu 

when selecting the IK Behavior. Record the hole termination type on the paper field log. 

Excel File Creation.  The software combines all of the data saved in the associated 

csv files for the APS location into one file.  See Section 5.10 for instructions. 



 

42 

 

5.9 Decontamination 

The only decontamination step required between samples in the same hole is to flush 

the line with analyte free water (distilled or spring water) while driving to the next depth.  

There are required decontamination procedures for the tip and pump, drill rod, stainless 

steel tubing and APS box that need to be completed at the end of a profile.   Some sites 

and clients may require that all the down-hole tooling be decontaminated using a steam 

cleaner.  If this is the case remove the plates and screens from the tip and take the 

pump out of the housing so that all of the parts can be cleaned. Often the drillers will 

provide the steam cleaner and will have a decontamination pad set up on site. 

5.9.1 Tip and Pump Decontamination 

The tip and pump need to be disassembled and cleaned prior to reuse.  For the tip, 

remove the plates and screens.  The screws can be reused if they are not rusted or 

stripped. It may be required to use an impact driver to remove the screws if they are 

stuck.  Rinse out the inside of the tip (through the sampling ports and the fitting on the 

top) the screens and plates with Alconox and water to remove all sediment.  Scrub the 

tip and plates with a firm brush or use a pipe cleaner to clean the inside of the tip.  

Carefully check the plates to make sure that the sampling ports are clear.  Use a pick to 

remove any sediment from the sampling port holes.  Remove and replace the FEP 

tubing.  The piston for the gas drive system can be reused unless it shown sign or wear 

or is bent. 

For the pump: unthread the tip from the pump housing and unthread the top and bottom 

housing pieces.  Remove the pump body from of the housing.  Use a brush and bucket 

of Alconox and water to clean the inside and outside of the housing pieces and pump 

as well as the springs and plastic bushing.   Disassemble the pump body and discard 

the o-rings, reed valve and Teflon tape.  Rinse out the inside of the pump with Alconox 

and water followed by clean water. Check the small o-rings at the narrow end of the 

pump bottom and replace if necessary. 

5.9.2 Drill Rod and Stainless Steel Tubing Decontamination 

Upon completion of the sampling and grouting of the hole, the drill rods should be 

cleaned by steam cleaning, pressure washing or by washing with Alconox and water.  It 

is important to clean the inside, outside and threads of the rod.  The stainless steel 

tubes should be clear of any grout, drilling mud or soil removed from the outside using a 

steam cleaner, pressure washer or Alconox and water.  The inside should be rinsed 

with analyte free water (distilled or spring water).  It is very important that before the 

stainless steel tubing is reused that it is checked for clogs by using a garden sprayer 

with an adaptor. 
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5.9.3  APS Box Decontamination and Equipment Blank Procedure 

The APS box should be decontaminated at the end of each profiling location to make 

sure that there is no possibility of cross contamination between profiles. 

1. The four o-rings located at the top of each bottle holder on the sample jig 

should be replaced at the completion of the profile.   Remove any vials from 

the sample jig and discard them.  Remove the o-rings located at the top of 

each bottle holder with a straight or slightly angled pick, being careful not to 

score the threads on the plastic bottle holder.  Alconox and water should be 

squirted up into the top of each bottle holder before the new o-rings are 

installed. 

2. After changing out the o-rings on the sample jig, the box and jig should be 

flushed out with at least 1L of Alconox and water and 1L of clean water.  

This can be done in conjunction with the collection of an equipment blank 

(as required).   All analyte free water used to fill the KPRO reservoir and for 

equipment blanks needs to be assigned a lot number. Each time a supply of 

water is purchased a new lot number is to be assigned to all containers 

purchased at that time.  The lot number, date of purchase, manufacturer 

and place of purchase need to be recorded on the field form, and the lot 

number is to be written on all containers from that lot. When collecting an 

equipment blank the date and lot number of the water should be recorded 

on the field form. 

3. For peristaltic mode, connect a clean APS tip to the APS box via the 

harness.  Place the tip into a clean vessel containing Alconox and water 

(the vessel needs only to be as deep as to make sure all of the ports on the 

tip are submerged).  Screw four new vials into the sample jig and arrange 

the valves on the box to the same orientation for sample collection.  Turn on 

the peristaltic pump.  Top off the water in the vessel as the water is pumped 

through the box.  Once you have pumped 1L of Alconox and water, place 

the profile tip into a second clean vessel containing only clean, analyte free 

water and pump 1L of clean water through the box. 

4. For gas drive mode, connect all three stainless steel tubes from the pump 

to the corresponding tubes on the harness and place the tip of the pump in 

a clean vessel containing Alconox and water.  Screw four new vials into the 

sample jig and arrange the valves on the box to the same orientation for 

sample collection in peristaltic mode.  Disconnect the N2 Out quick connect 

from the APS box. Disconnect the Sample In quick connect and connect it 

to the N2 Out quick connect and turn on the peristaltic pump.   Top off the 

water in the vessel as the water is pumped through the box.  Once you 

have pumped 1L of Alconox and water, place the profile tip / pump into a 
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second clean vessel containing only clean, analyte free water and pump 1L 

through the box. 

5. If an equipment blank is required, simply collect the required number of 

VOA vials from the sample jig as you would if you were collecting a 

groundwater sample using the peristaltic mode.  If no equipment blank is 

required, the decontamination process is complete. 

6. Record on the paper Groundwater Profile Log that the box has been 

decontaminated with 1L of Alconox and water and 1L of clean water.  

Record the date, time and name of the equipment blank (if required). 

5.10 APS Field Data Deliverables 

One of the biggest advantages to using the Waterloo APS is that field data can be quickly 

processed in the field and given to the client in a matter of minutes.  At the end of the 

profile the raw data needs to be processed so that a field log can be sent to the client or 

entered into gINT. 

The data should be processed as soon as possible after finishing a profile; either during 

the decontamination of the APS box or during the collection of the first few samples of 

the following profile.   All efforts should be made to get the data to the client by the end 

of the working day unless otherwise directed.  These are the steps:  

 

1. At the completion of the APS location and before the software is closed, select 

the “Save Files and Write Create Excel” button located on the “Excel 

Generation” tab.  NOTE – Only do this when the location is complete and no 

more data is to be collected.  Selecting this button will shut down the 

software.   

2. The software will combine the data from the 5 csv files into one file named 

“ProfileID_Groundwater Profliling Log.xlsx” that is saved in the associated folder 

for the APS location. This process can take several minutes if there is a lot of 

data.  After selecting the button, you will see the Excel icon in the bottom menu 

bar flash twice.  Do not select this icon or open excel. Screenshots of the excel 

workbook tabs are included below: 
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Front Tab 
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IK Behavior Tab – Displays Ik Behavior and Hole Termination Type as well as the 
Static IK 
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Sample Attempt Tab 
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Sample Tab Showing Stabilization Parameters 

 

3. The new file needs to be quality control checked. 

a. Check the header cells of the “Front” tab. Make sure all of the data is 

correct. 

b. Check the “Ik Behavior” tab and “Sample Attempt” tabs. Make sure the 

depths and comments are correct. 

c. Check the sample tabs for correct dates and times, head values and 

parameter values and comments. 

d. Check the “Processed Ik” tab.  
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4. This is where alterations or corrections can be made to the Processed Ik data.  

You can revise the depth to water, feet of stainless or other parameters that the 

software uses to calculate the Ik.  You can also edit and delete any inaccurate Ik 

data. 

5. Carefully check the Ik plot for any errors or inaccurate data.  Inaccurate data can 

be generated a variety of ways and should be deleted from the plot.  Examples 

of this data are: driving the tooling with the flow off (flow is zero), driving the 

tooling without starting the KPRO Session (no data is recorded), not stopping 

the KPRO Session after a drive, entering the wrong depth after a drive, large Ik 

jumps when drilling stops, etc.   If any of these things happen, delete or revise 

the data from the Processed Ik tab.  Leave a blank row where the data was 

deleted so that the Ik Plot does not connect the data with a straight line. 

There are other cases where after adding a length of stainless tubing the flow 

drops resulting in a horizontal line on the plot.  Sudden jumps in Ik can be 

changed by scaling data up or down so it aligns with the other data.  Consult the 

Data Manager or Project Manager on how to correctly edit the Ik data. 

 

At the end of the day email the data (Groundwater Profiling Log excel document, all 

associated csv files, and a scan or photo of the paper field form) to the Project Manager 

and/or Data Manager and back up the entire project folder to a data stick.  Draft data 

can be given to the client in the field. Make sure that the file is named with the suffix 

“_Draft”. 

 

5.11 End of Project of Shift 

At the end of a project or a work shift, the APS consumables need to be inventories, 

any broken equipment needs to be accounted for, and the APS equipment and vehicle 

need to be cleaned and organized.  The WaterlooAPS End of Shift Checklist is included 

as Attachment 2. This form must be completed at the end of a shift or at the end of a 

project when the equipment returns.  For the end of the shift, the form must be 

completed and left in the sampling vehicle for the next APS operator.  A scan or photo 

of the form must be sent to the APS service line manager. If it is the end of a project, 

the original form can be submitted.   

5.12 Final Data Deliverables 

The final data package is completed by the APS Data Manager and consists of a brief 

narrative describing the scope of work, a table that lists the deviations from the 

standard operating procedure, copies of the stabilization parameter page of the 

Physchem Log, gInt plots of the Ik, physico-chemical parameters and Ik behavior.  The 
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final data package goes through a secondary review process by the APS Data Manager 

before it is delivered to the client.  The secondary review is documented in the 

“Waterloo APS Secondary Data Reviewer Checklist”.  The completed checklist is 

maintained with the project file and can be made available for external review. 
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gInt Plot of Final APS Data 
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5.13 Cold Weather Operation 

During the winter months when temperatures fall below freezing special precautions 

need to be taken to protect and successfully operate the WaterlooAPS equipment, APS 

box, and associated equipment. 

5.13.1 Exposed Stainless Steel Tubing and Rods 

While attempting to collect a groundwater samples with below freezing 

temperatures a cold weather harness may be required.  The cold weather 

harness is a combination of heat tape and pipe insulation wrapped around the 

stainless steel tubing exiting the APS Box.  In extreme cold the rod stickup and 

stainless steel tubing exposed between the cold weather harness and the 

ground may need to be heated using either a brush-burner or torpedo heater.  

Flexible duct work can be used to cover the stainless steel and exposed rod to 

direct the heat from the torpedo heater and to help insulate. 

5.13.2 Leaving the Site Overnight 

If freezing conditions will occur overnight the APS Box needs to be winterized.  

The flow meter and pressure transducer should be removed and stored where 

temperatures will not fall below freezing.  The APS box and cold weather 

harness should be drained of water: 

1. Disconnect the stainless steel tubing harness from the down-hole tubing. 

2. Place the “U” piece of steel tubing with male quick connects on each end 

where the flow meter and pressure transducer were.  

3. Disconnect the nitrogen “in” (white) KPRO vessel quick connect. 

4. Remove the water  “out” (black) KPRO vessel quick connect. 

5. Turn the regulator dial counter clockwise so that regulator is off.  Attach the 

stainless steel piece that was connected to the “out” (black) quick connect to 

the low pressure regulator on the nitrogen tank. 

6. In the peristaltic pump mode set up the valves on the box as if you were in 

drive mode and slowly turn the knob on the regulator clockwise slowly until a 

small amount of nitrogen is flowing.  After a few seconds you should see 

water being pushed out of the harness.  After all of the water has been 

pushed out turn off the nitrogen regulator. 

7. In gas drive mode you need to blow out the APS box as well as all three of 

the harness lines.  To blow out the nitrogen line, simply turn the 5 way valve 

to the N2 Out and wait for all of the water to be pushed out of the nitrogen 

line on the harness.   To blow out the sample line (middle tube on the 
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harness), arrange the valves as you would if you were filling the pump.  

Disconnect the N2 In and KPRO in quick connects on the APS box.  

Connect the N2 In to the KPRO In.  Slowly turn the knob on the regulator 

clockwise slowly until a small amount of nitrogen is flowing and wait for all of 

the water to be pushed out of the sample line.  To blow out the KPRO line, 

set up the valves on the box as if you were in drive mode and slowly turn the 

knob on the regulator clockwise slowly until a small amount of nitrogen is 

flowing.  After a few seconds you should see water being pushed out of the 

harness.  After all of the water has been pushed out turn off the nitrogen 

regulator. 

 

The flow meter and pressure transducer, KPRO vessel, “out” (black) quick 

connect, Sonde water quality monitoring system, and calibration solutions 

should be stored where temperatures will not fall below freezing. 

5.14 Other Profiling Configurations 

It is possible to set up the APS box on a table, cart, tailgate or other surface in order to 

profile in locations that cannot be accessed with the truck.  A portable gasoline powered 

generator is the preferred power source.  If a generator is not available,  it may be 

necessary to power the equipment using a battery.  Do not use a standard car battery 

as repeated draining and charging will diminish its capacity over time.  It is better to use 

a deep cycle RV or similar battery that is designed to power devices and not for starting 

engines. It is possible to power the APS box (including peristaltic pump) and field 

computer off of a battery for an entire 10 hour day as long as the battery is charged at 

night.  The APS Box and computer will need to be connected to a DC to AC power 

inverter that is connected to the battery. 

5.15 Sampling for PFCs 

A few alterations must be made to the KPRO system when sampling for Perfluorinated 

Chemicals (PFCs).  When using the peristaltic collection method, the FEP tubing 

connected to the profiling tip must be replaced with a High Density Polyethylene Tubing 

(HDPE).  Any Teflon tape must be American-made or an alternative must be found.  

Any plastic (poly or Tygon tubing) must be replaced with HDPE or stainless steel 

tubing. Any water that is to be used either as injection water or decon water must be 

from a PFC free source (i.e. Spring water purchased for the project must be tested and 

approved). 
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6.0 DOCUMENT CONTROL SYSTEM 

All logbooks, paper field forms, Certificates of Analysis for sonde calibration solutions and 

electronic field forms will be tracked in the Document Control System. 

 

6.1 Maintenance Log Books 

All maintenance log books associated with the APS boxes and water quality sondes will 

be numbered and recorded in the “Document Control Record” spreadsheet that is 

maintained in the “GLP_NELAP\Controlled Document Management” folder on the 

Cascade network.  Logbooks will be tracked based on the following: 

1. Assign a unique Document Control Number to each logbook that records a specific 

activity - this ID does not change for the life of the activity.  Maintenance logs will be 

named “NFS” for “Notebook, Field Sampling” followed by a number (example: NFS001). 

2. For an activity that has been assigned a specific Document Control Number, the first 

book issued is revision "0", the second book issued is revision "1", and the third book 

issued would be revision "2" and so forth.  The ID does not change but the date and 

revision number do change with each book issued. For example, the first book issued 

would be NLB001.04.20.2017.00 (assigned on April 20, 2017), the second book issued 

for the same piece of equipment would be NLB001.07.20.201701 (assigned on July 20, 

2017). 

3. Print a label or handwrite this Document Control Number on the front cover of the 

logbook. 

4. Enter the date issued in the spreadsheet; this is the date the book was created.  The 

date issued and closed do not need to be recorded on the book, but do need to be 

recorded in the tracking system. 

            5. Enter the closed date in the spreadsheet - this is the last date the book was used. 

6. Date issued and closed date do not need to be the same day; however, there should 

be no gaps in the chronological record.   

7. Archive Location – retired logbooks will be kept in a file drawer in the Lab Quality 

Assurance Manager’s office. 

8. Disposal Date - the earliest date the book can be disposed of, which is 10 years for 

books that recorded analytical or field procedures.   



 

55 

 

9. Once a book is archived, if the book is removed from the file cabinet, it should be 

signed out and back in again when it is returned. A sign in/out sheet will be located in 

the file cabinet where the logbooks are archived.   

6.2 Paper and Electronic Field Forms 

All paper field logs will be scanned or photographed and emailed to the APS Data 

Manager at the conclusion of each APS location.  These electronic versions will be 

saved in the project folder on the Cascade network, along with any other electronic data 

pertaining to a specific project (e.g., electronic spreadsheets and raw data).  The 

original forms will be returned to the APS Data Manager at the conclusion of the project 

and will be stored in a folder dedicated to that project.  The folder will be labelled with 

the project name, number and date and will be stored in a dedicated file cabinet in the 

archive room. 

6.3 Certifications of Analysis for Calibration Solutions 

Certifications of analysis (COA) will be retained for each lot of calibration solution 

received.  This certification applies to a particular lot number, which is printed on the 

side of the calibration solution bottle.  This certificate will be scanned or photographed 

and stored in a file on the Cascade network.  The lot number of the calibration solution 

used must be recorded in the Maintenance and Calibration Logbook for each sonde. 

6.4      Electronic Field Forms 

Versions of electronic field forms will be tracked in the “Document Control Record” 

spreadsheet that is maintained in the “GLP_NELAP\Controlled Document 

Management” folder on the Cascade network.  Each version of the form will be 

recorded on the spreadsheet and given a unique ID.  The current version of the forms 

will be stored on the Cascade network and made available to all field sampling staff. 

7.0 TRAINING DOCUMENTATION 

A WaterlooAPS Training Outline and Checklist will be completed by the trainer for each trainee.  

The completed checklist will be scanned and saved in the employee’s training folder on the 

Cascade network and a hard copy will be stored in the employee’s physical training folder.  

8.0 RESPONSIBILITIES 

1. It is the responsibility of the individual employee to read SOPs and document training 

associated with the area of work they are performing. 

2. It is the responsibility of the individual employee to follow SOPs covering activities in 

his/her work area or to identify a deviation from the written SOP. 
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3. All personnel will legibly record data and observation to enable others to reconstruct 

project events and provide sufficient evidence of activities conducted. 

4. All personnel will label each page with the date, the signature of the person taking notes 

(initials may also be appropriate), and the page number. All notes, signatures, and other 

observations should be entered in the field at the time the notes are taken. 

5. CTS field staff should take care to ensure proper data management and integrity of 

samples. 

9.0 REFERENCES 

None 

10.0 ATTACHMENTS 

Attachments: 

1. Attachment 1: APS Equipment List 

2. Attachment 2: APS End of Shift Checklist 

3. Attachment 3: APS Quick Reference Guide 

11.0 AUTHORIZATION 

 

Revised by:____________________________________   Date:____________ 

Casey Moore, WaterlooAPS Service Line Manager 

 

Approved by: ___________________________________    Date:____________ 
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APPENDIX B STANDARD OPERATION PROCEDURE FOR SOIL BORINGS AND 
SAMPLING 

 
  



Standard Operating Procedure #10  
Soil Boring, Temporary Well Installation, Soil Sample Collection 

and Temporary Well Groundwater Sample Collection 
 

ERM Page 1 of 5 NOV-2013 

This Standard Operating Procedure (SOP) details the procedures to be used to install 
and sample soil borings and temporary wells and to survey the sampling locations.    

Equipment and Supplies 

The following is a listing of equipment and supplies to use during drilling of borings 
and installation of temporary wells (if applicable).  Other unspecified equipment may 
also be used either in addition to or as a replacement (if it is functionally equivalent) for 
the following list. 

 

• Site map with the locations of the 
soil borings marked and a table with 
the Geographic Position System 
(GPS) coordinates of each boring. 

• A copy of the Health and Safety Plan 
(HASP) and a copy of the Quality 
Assurance Project Plan (QAPP). 

• Hollow-stem drill rig, sonic drill rig, 
or Geoprobe® and stainless steel 
samplers equipped with disposable 
acetate liners.  

• Phoionization detector (PID) or 
flame ionization detector (FID). 

• Trowel, zip-lock bags, VOC 
sampling equipment. 

• Disposable gloves. 

• Peristaltic pump and Teflon-lined or 
plastic tubing for grab groundwater 
sample collection, if applicable. 

• Laboratory-supplied containers and 
shipping coolers. 

• Preservatives. 

• Ice. 

• Indelible-ink markers. 

• Labels. 

• Chain-of-custody form. 

• Field notebook and pens. 

Field Documentation 

See SOP #110 of the QAPP for field documentation procedures.   

Decontamination 

Perform sampling equipment and instrument decontamination as indicated in the 
HASP. 
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Sampling Equipment and Instrument Testing, Inspection, and Calibration 

If not done before mobilization, perform sampling equipment and instrument testing 
and inspection as indicated in SOP #100 and perform calibration of the instruments as 
indicated in Table 2-6 of the QAPP. 

Boring Drilling 

• Use the GPS coordinates to locate the boring at the Site.  If obstacles are present or 
subsurface clearance indicated the potential for a subsurface structure or utility, 
move the boring in the direction most appropriate for the purpose of the boring and 
obtain subsurface clearance for the new location. 

• Check the specific boring location for the parameters for which samples are required 
and the depths at which they are required. 

• Ask the driller to begin drilling the borehole.   

• Describe and log each soil sample core recovered from each boring.  Include the 
recovery length, composition, structure, grain size, density, sorting, color, and 
moisture content of the soil sample from visual observation.  Use a Munsell® color 
chart to accurately identify the color of the soil.   

• For each soil interval:  (1) visually examine and describe the subsurface geology; (2) 
inspect the soil for visible evidence of contamination; and (3) perform field screening 
with a PID and/or FID for the presence of organic vapors by following the 
procedures below.   

Field Screening for Organic Vapors 

• Place a composite of each 2-foot soil core in a plastic bag that can be zipped and lock 
it. 

• Place each plastic bag in a warm, shady area. 

• After approximately 10-15 minutes, open a small portion of the zipper and insert the 
probe of the PID or FID. 

• Record the measurement after it stabilizes. 
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Soil Sampling Procedures 

• If volatile organic compounds (VOCs) are to be analyzed, follow IDEM’s 
Supplemental Guidance for Sampling Soil and Waste Samples for Volatile Organic 
Compounds (March 2, 2007) (the “Modified Method 5035), which is included as 
Appendix B of the QAPP.  IDEM’s Modified Method 5035A includes using no field 
preservation and freezing of the sample upon arrival at the laboratory and within 48 
hours of sample collection.   

• Collect the number of samples from the depth intervals and for the analytical 
fractions indicated in Section 3.1.1.1 of the QAPP.  Depending on the goal of the soil 
sample collection, they may be collected based on a sample at a specific depth; every 
pre-determined depth interval; or from the interval exhibiting the highest PID/FID 
response, staining, petroleum odor, or other intervals with field-observable 
indications of highest potential contamination.   

• VOC sample collection options: 

o Option 1:  Collect a soil sample for VOC analysis from the interval with the 
highest PID/FID reading as follows:  (1) place a composite of each 2-foot soil core 
interval in plastic baggies in the cooler on ice and use another composite to 
measure organic vapors with a PID/FID; (2) once the interval with the highest 
PID/FID reading is identified, select the corresponding baggie, remove soil from 
it to fill out the required vials, and send them to the laboratory for VOC analysis. 

o Option 2:  Blind drill a boring within 2 to 3 feet of the one where the PID/FID 
readings were taken and collect a soil sample from the depth with the highest 
PID/FID reading.   

• Collect soil samples for other analytical fractions (semivolatile organic compounds, 
polynuclear aromatic hydrocarbons, metals, polychlorinated biphenyls, total organic 
carbon, etc.) or for geophysical parameters by placing a portion of soil from the core 
into the appropriate container. 

• Preserve the soil samples as necessary.  See Table 3-2 of the QAPP for the 
appropriate containers, sample volume, and preservatives. 

• Follow SOP #120 for the contents of the container label and to package, mark and 
label, and ship the sample containers.  The laboratory to which samples will be 
submitted is listed in Table 2-2 of the QAPP.  
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Temporary Well Installation 

• Option 1: Insert a temporary 1-inch polyvinyl chloride screen and casing in the soil 
boring to keep the boring open to collect groundwater samples.  Pour sand down 
the borehole outside the casing to create a minimum sand filter pack around the 
screen and to form a bridge above the screen to inhibit bentonite from falling to the 
screened interval.   

• Option 2: Insert a temporary 1-inch pre-packed polyvinyl chloride screen and casing 
in the soil boring to keep the boring open to collect groundwater samples.  Pour 
sand down the borehole outside the casing to create a minimum sand filter pack to 
form a bridge above the screen to inhibit bentonite from falling to the screened 
interval.   

• Install a bentonite surface seal at each temporary well to prevent any surface water 
from entering the boring pending groundwater sample collection.   

Temporary Well Groundwater Sample Collection 

• Purge each temporary well until turbidity visually decreases. 

• Collect the groundwater sample by using a peristaltic or vacuum pump and 
dedicated tubing inserted to the screen inside the temporary well.  

• If the well goes dry, allow it to recharge for up to 24 hours before reattempting 
collection of the samples.   

• Pour the groundwater water samples directly into appropriate laboratory-supplied 
containers and add the appropriate preservative.  See Table 3-2 of the QAPP for the 
appropriate containers, sample volume, and preservatives. 

• Follow SOP #120 for the contents of the container label and to package, mark and 
label, and ship the sample containers.  The laboratory to which samples will be 
submitted is listed in Table 2-2 of the QAPP.  

• After sample collection, remove the temporary well casing and screen from the 
boring and abandon the boring following Indiana’s requirements, including the use 
of an Indiana-certified driller, completion of abandonment within 72 hours of 
drilling, and borings must be plugged from the bottom of the borehole to the ground 
surface with an imperviouos grouting material (i.e bentonite slurry or pelletized 
bentonite).   
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Boring Surveying 

• Retain a certified land surveyor to survey ground surface elevation to an accuracy of 
0.01 foot and the eastern and northern coordinates of each boring with a horizontal 
accuracy of 0.1 foot.   

• Use the State Plane Coordinate system for the boring coordinates. 

• Locate the new borings in relation to the existing site surveys. 

Quality Control Samples 

See Section 3.4 of the QAPP for the quality control samples to be collected for each 
medium and the procedures to collect them.  
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Proposal and SOQ 
 
 



 

   

March 23, 2022 
 

ATTN:  Dwayne Keagy, LPG 
  Principal Consultant ‐ Geologist 
  ERM  

8425 Woodfield Crossing Blvd, Suite 560‐W 
Indianapolis, IN 46240 

 
RE:  Revised ISS Bench Scale Study Proposal:   

Taylorville Superfund Site 
Taylorville, Illinois 
 

Mr. Keagy,  
 
ENTACT  is  pleased  to  provide  the  following  proposal  to  conduct  a  bench  scale  study  for  a  potential  in‐situ 
stabilization/solidification (ISS) remedy at the Central Illinois Public Service Company (Ameren CIPS) Superfund Site 
in Taylorville, Illinois (Site). The following sections detail the specifics of the proposed bench scale study. 

PROJECT UNDERSTANDING 

ENTACT understands that the Site is a former manufactured gas plant (MGP) site and the contaminants of concern 
for the soil matrix are primarily volatile organic compounds (VOCs) and polycyclic aromatic hydrocarbons (PAHs). 
The area for the ISS remedy is approximately 200 feet by 200 feet to a maximum depth of 40 feet below ground 
surface. ISS is typically implemented to depths of 40 feet with a large diameter auger drill rig system that introduces 
cementitious grout  into  the  target  soil  and blends  the  soil  and grout  into  a homogenous mixture  that  reduces 
permeability and increases soil strength.  

BENCH SCALE STUDY TESTING PROGRAM OVERVIEW 

ENTACT will prepare a bench‐scale study to identify reagents and dosage rates that will achieve the performance 
criteria as described below. The following testing will be performed to aid  in the evaluation of  ISS as a remedial 
option for the site: 

• Index / baseline Testing of a site soil composite from the target remediation area: 

o Soil pH (ASTM D4972) 

o Moisture content (ASTM D2216) 

o Unit Weight (ASTM D7263) 

o Grain size with hydrometer (ASTM D422) 

o Atterberg limits (ASTM D4318) 

o USCS Soil Classification (ASTM D2487) 

o One‐Point Standard Proctor (ASTM D698) 

o Organic content (ASTM D2974) 

o Hydraulic conductivity (remolded sample) (ASTM D5084) 

• Baseline Composite Soil Analytical – Total VOCs (EPA 8260D) and PAHs (EPA 8270D)  



 
 

 

• Baseline Composite Soil Leaching – SPLP (EPA 1312) VOCs and PAHs and LEAF Method 1316 for VOCs and 

PAHs 

• Mix Water (if necessary) – VOCs analysis (EPA 8260D) and PAHs (EPA 8270D) 

• Soil‐mix material of each mix ‐ Geotechnical ‐ UCS (ASTM D1633) at 7, 14, and 28‐days of cure and hydraulic 

conductivity (ASTM D5084) at 7 and 28‐days of cure 

• Soil‐mix material of selected mixes ‐ Analytical ‐ Total VOCs (EPA 8260D) and PAHs (EPA 8270D) 

• Soil‐mix material of selected mixes ‐ Analytical ‐ SPLP (EPA 1312) VOCs and PAHs and LEAF Method 1315 

for VOCs and PAHs 

ISS LEACHABILITY EVALUATION METHOD SUMMARY 

To get a better understanding of leaching conditions post‐ISS implementation, assessing leaching data in the bench 
scale study phase is crucial. In the field, the ISS sample permeability at 28‐days of cure is the industry standard to 
identify the potential for leachability; however, there are three different analytical methods to assess ISS leachability 
as described below. 

 Percent reduction in total concentrations 

o This method analyzes the reduction in target COC total concentrations in the soil‐cement samples 

from the baseline composite soil. This method does not analyze leaching to groundwater from the 

ISS samples, but rather the reduction in total availability of the target COC’s potential to leach to 

groundwater. Using the percent reduction method is beneficial as a point of reference to compare 

between ISS mixes and should not be compared to site‐specific target leachability concentrations. 

 Synthetic Precipitation Leaching Procedure (SPLP) reduction (EPA Method 1312) 

o This method analyzes the reduction in target COC SPLP concentrations in the soil‐cement samples 

from the baseline composite soil. The SPLP method is typically used to determine the mobility of 

constituents by simulating the leaching effect from exposure to acidic precipitation using a single 

pH data point. SPLP should only be used to compare the potential for leachability between the ISS 

mixes and not compared  to site‐specific  target  leachability concentrations as  the SPLP method 

requires  the pulverization of  the  ISS samples. The extent of pulverization greatly  increases  the 

surface area of the ISS sample and therefore is not entirely representative of the actual leachability 

to groundwater of the  ISS monolith under normal  in‐situ conditions.   Often times, a “modified” 

SPLP is performed where a section of one of the sample cylinders is not pulverized to more closely 

represent field conditions of an ISS remedy and compared against the baseline SPLP data and the 

pulverized SPLP results.  

 Monolithic leachability (EPA Method 1315) 

o EPA released the Leaching Environmental Assessment Framework (LEAF)  in 2017 that  identified 

more practical methods  to  assess  leachability of  the  ISS monolith with  in‐situ  conditions.  The 

baseline soil  leaching potential  is assessed via EPA Method 1316: Liquid‐Solid Partitioning as a 

Function  of  Liquid‐to‐Solid  Ratio  using  a  Parallel  Batch  Extraction  Procedure where  the  soil  is 

analyzed for  leaching over a range of five (5)  liquid to solid (L/S) values to establish equilibrium 

conditions at the natural soil pH. The  ISS sample  leaching potential  is assessed via EPA Method 

1315M: Mass Transfer Rates of Constituents in Monolithic or Compacted Granular Materials using 

a  Semi‐dynamic  Tank  Leaching  Procedure  where  the  intact  soil‐cement  2x4  mold  sample  is 

analyzed for leaching over a range of nine (9) time intervals ranging from 2 hours to 63 days where 

the leachate water is replenished each time interval. The 1315 modified method is specifically used 

for VOCs to fully assess the true leaching of VOCs over time. The reported results can be calculated 



 
 

 

into  an  observed  diffusivity  that  can  be  used  as  an  input  to  a  groundwater model  to  further 

evaluate the in‐situ leachability over time of the ISS monolith. The groundwater model results can 

be  compared  to  site‐specific  target  leachability  concentrations  at  a  point  of  compliance.  In 

addition, the 1315 results can be compared between the ISS mixes to assess the optimal reagent 

combination and dosage.   

 

BENCH SCALE STUDY TESTING IMPLEMENTATION 

ENTACT will require approximately three 5‐gallon buckets of site soil targeting the area for the ISS remedy shipped 
to our lab located at 2873 W Hardies Road, Suite 300, Gibsonia, PA 15044. An additional one to two 5‐gallon buckets 
of the proposed mix water source for mixing purposes if mix water other than city or potable water is anticipated 
for grout preparation. Otherwise, ENTACT will use potable water available in our lab. DI water is encouraged for the 
LEAF Methods (1316 and 1315) for a more conservative result and reduce interference with COC concentrations in 
site groundwater. Boring logs and/or test pit logs from the drilling/excavation of site soils for the bench scale will 
also be necessary for evaluation of the vertical limits of ISS to optimize the mix designs.  
 
Upon receipt of the soil, ENTACT will homogenize and size down rocks or debris with a 3/8” sieve to create one 
composite soil that is representative of the vertical mixing limits. The composite soil will be tested for geotechnical 
index testing and baseline analytical testing as described above. 
 
Phase 1: Initial ISS Testing (6 ISS Mixes) 
 
After compositing, ENTACT will create six  ISS mixes  for  initial  testing  from  the composite soil sample as  follows. 
Portland Cement and Ground Granulated Blast Furnace Slag (GGBFS) were selected as reagents based on previous 
MGP ISS experience; however, ISS reagents and dosages are subject to change based on receipt of the site soils and 
boring logs to best optimize the ISS treatment. 

 10% total reagent dosage, 100% Type I/II Portland Cement 

 15% total reagent dosage, 100% Type I/II Portland Cement 

 10% total reagent dosage (75% Grade 100/120 blast furnace slag, 25% Type I/II Portland Cement) 

 15% total reagent dosage (75% Grade 100/120 blast furnace slag, 25% Type I/II Portland Cement) 

 10% total reagent dosage (60% Grade 100/120 blast furnace slag, 40% Type I/II Portland Cement) 

 15% total reagent dosage (60% Grade 100/120 blast furnace slag, 40% Type I/II Portland Cement) 

 
Upon further review of the site investigation information and index testing results, bentonite may be added to the 
above‐mentioned mixes to include an increased fines content. 
 
ISS mixes will be cured in cylindrical molds and placed in an appropriate curing environment. Each mix will be tested 
for unconfined compressive strength at 3 days of cure via pocket penetrometer and at 7, 14, and 28‐days of cure via 
ASTM D1633. Each mix will also be tested for hydraulic conductivity at 7 and 28‐days of cure. Depending on the 
results of the 28‐day UCS and hydraulic conductivity testing, select mixes may be further analyzed for total VOCs and 
PAHs and  leaching via SPLP and EPA LEAF Method 1315 to estimate mass reduction of site constituents. For the 
purposes of cost estimation, a minimum of two ISS mixes will be selected for analytical testing. 
 
Phase 2: Optimized ISS Testing (3 ISS Mixes) 
 
After review of the geotechnical and analytical results from the Phase 1 mixes, ENTACT will collaborate with ERM in 
determining the reagent composition and dosages for the Phase 2 testing. Phase 2 will consist of three ISS mixes 
from the same composite sample used in the Phase 1 mixes and prepared as described above. For the purposes of 



 
 

 

cost estimation, a minimum of two ISS mixes will be selected for analytical testing including LEAF 1315 during the 
optimization phase.  

PERFORMANCE CRITERIA  

The ISS remedy will target the VOCs and PAHs in the site soil. Performance criteria for the ISS remedy during the 
bench scale study and full‐scale implementation include a monolithic mass containing: 

 An average unconfined compressive strength greater than 50 pounds per square inch (psi); 

 An average hydraulic  conductivity of  less  than 1 x 10‐6 centimeters per  second  (cm/sec) with no  single 

sample higher than 5 x 10‐6 cm/sec; and,   

 No visible presence of free product observed during field implementation after mixing is complete.   

 
Performance criteria will target to be achieved by a cure duration of 7 days due to the smaller nature of the site and 
limited room for ISS equipment to operate; however, performance criteria will be allowable to be met after a longer 
cure duration. Leachability will also be assessed during the bench‐scale study but will not be performed during field 
implementation. 

SCHEDULE 

Upon receipt of samples at ENTACT’s laboratory, we estimate up to 21 weeks until results on the Phase 1 ISS mix 
designs  are  complete, which  includes  the  time  to  conduct  the  leachability  testing.  Phase  1 mixes will  not  be 
performed until baseline test results are received. Upon discussion with ERM, ENTACT estimates that it will take 18 
weeks until results of the Phase 2 ISS mix designs are complete, which includes the time to conduct the leachability 
testing.  
 
The total schedule to conduct both Phase 1 and Phase 2 ISS mixes would be approximately 39 weeks. This schedule 
can be reduced to a total of 30 weeks by only performing  SPLP, UCS, and hydraulic conductivity during  Phase 1 and 
adding in LEAF testing during the Phase 2 optimization.   

PRICING 

The estimated cost for the bench scale study described herein is presented in Table 1. The study will be performed 
at the unit rates indicated. Should additional or fewer tests or mixes be performed, the total cost of the study will 
adjust accordingly.  

CLOSING 

Upon receipt of bench scale sample results, ENTACT will comment on the optimal dosage rates for each reagent in 
relation  to  the performance  criteria and provide a bench‐scale  study  report  summarizing  the  findings and data 
reports. After review, if you have any questions or need any additional information, please don’t hesitate to contact 
me at tmoran@entact.com or 412‐357‐1107 and I will gather my team for a prompt response.   
  
Sincerely,       
 

 
 
Tony Moran, P.E.        
Project Coordinator – Geotechnical Engineer 
ENTACT, LLC       
   



TABLE 1

ERM ‐ Taylorville Superfund Site ‐ ISS Bench Scale Study

Taylorville, IL

Date: 3/23/2022  

Item Method Unit Of Est. Unit Extended

  Measure Qty. Price Price

‐ Hour 30 190.00$              5,700.00$              

‐ Hour 120 125.00$              15,000.00$            

‐ Hour 0 95.00$                ‐$                        

20,700.00$            

ASTM D4972 EA 1 40.00$                40.00$                    

ASTM D2216 EA 1 25.00$                25.00$                    

ASTM D7263 EA 1 45.00$                45.00$                    

ASTM D422 EA 1 180.00$              180.00$                  

ASTM D4318 EA 1 110.00$              110.00$                  

ASTM D2487 EA 1 25.00$                25.00$                    

ASTM D698 EA 1 200.00$              200.00$                  

ASTM D2974 EA 1 75.00$                75.00$                    

ASTM D5084 EA 1 340.00$              340.00$                  

EPA 8260D EA 1 90.00$                90.00$                    

EPA 8270D EA 1 175.00$              175.00$                  

EPA 1312 EA 1 100.00$              100.00$                  

EPA 8260D EA 1 90.00$                90.00$                    

EPA 8270D EA 1 175.00$              175.00$                  

EPA 1316 EA 1 2,500.00$          2,500.00$              

EPA 8260D EA 5 90.00$                450.00$                  

EPA 8270D EA 5 175.00$              875.00$                  

EPA 8260D EA 1 90.00$                90.00$                    

EPA 8270D EA 1 175.00$              175.00$                  

5,760.00$              

‐ EA 6 25.00$                150.00$                  

ASTM D5084 EA 12 310.00$              3,720.00$              

ASTM D1633 EA 18 100.00$              1,800.00$              

‐ EA 12 50.00$                600.00$                  

‐ EA 12 50.00$                600.00$                  

EPA 8260D EA 6 90.00$                540.00$                  

EPA 8270D EA 6 175.00$              1,050.00$              

EPA 1312 EA 6 100.00$              600.00$                  

EPA 8260D EA 6 90.00$                540.00$                  

EPA 8270D EA 6 175.00$              1,050.00$              

EPA 1315 EA 2 1,750.00$          3,500.00$              

EPA 8260D EA 18 90.00$                1,620.00$              

EPA 8270D EA 18 175.00$              3,150.00$              

18,920.00$            

‐ EA 3 25.00$                75.00$                    

ASTM D5084 EA 6 310.00$              1,860.00$              

ASTM D1633 EA 9 100.00$              900.00$                  

‐ EA 6 50.00$                300.00$                  

‐ EA 6 50.00$                300.00$                  

EPA 8260D EA 3 90.00$                270.00$                  

EPA 8270D EA 3 175.00$              525.00$                  

EPA 1312 EA 3 100.00$              300.00$                  

EPA 8260D EA 3 90.00$                270.00$                  

EPA 8270D EA 3 175.00$              525.00$                  

EPA 1315 EA 3 1,750.00$          5,250.00$              

EPA 8260D EA 27 90.00$                2,430.00$              

EPA 8270D EA 27 175.00$              4,725.00$              

17,730.00$            

‐ Cost +10% 1 500.00$              500.00$                  

‐ Cost +10% 0 ‐$                    ‐$                        

500.00$                  

$63,610.00

4

PHASE 2 ‐ Optimized Mix Testing (3 ISS Mixes)

Pocket Penetrometer at 3 days

Flex wall Permeability @ 7, 28 Days

Unconfined Compressive Strength (7, 14, 28 Days)

Prepare Additional 2"x 4" samples for SPLP testing

Prepare Additional 2"x 4" samples for Leach testing

ISS Total VOCs

ISS Total PAHs

ISS SPLP Method Prep

ISS SPLP VOCs

ISS SPLP PAHs

ISS Leaching Method Prep

ISS Leaching VOCs

ISS Leaching PAHs

Sub‐Total

Description

Project Director / Coordinator

Engineer (s)

Lab Technician

ENTACT Labor

Pocket Penetrometer at 3 days

Baseline SPLP VOCs

Baseline Total VOCs

Grain‐size Distribution

Atterberg Limits

Permeability (remolded)

One‐Point Standard Proctor

PHASE 1 ‐ Initial Mix Testing (6 ISS Mixes)

Mix Water VOCs

1

Sub‐Total

Physical Soil Characterization (1 composite comprised of three 5‐gal. buckets each)

2

Soil pH

Moisture Content

Unit Weight

Baseline Total PAHs

Baseline SPLP PAHs

Baseline Leaching Method Prep

Baseline Leaching PAHs

Baseline SPLP Method Prep

Baseline Leaching VOCs

ISS Total VOCs

Sub‐Total

Prepare Additional 2"x 4" samples for Leach testing

ISS Total PAHs

ISS SPLP Method Prep

ISS SPLP VOCs

ISS SPLP PAHs

ISS Leaching Method Prep

ISS Leaching VOCs

ISS Leaching PAHs

TOTAL

2873 W. Hardies Road

Gibsonia, PA 15044

USCS Soil Classification

Organic Content

Sub‐Total

Price Schedule

5

Expenses

Sub‐Total

Shipping

Travel

Mix Water PAHs

3

Flex wall Permeability @ 7, 28 Days

Unconfined Compressive Strength (7, 14, 28 Days)

Prepare Additional 2"x 4" samples for SPLP testing
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CONFIDENTIAL INFORMATION OF ENTACT, LLC.

ENTACT, LLC. (ENTACT) uses proprietary technology in additive and treatment processing to achieve its fixation and permeability results. Patents are both issued and pending, 
including U.S. Patent # 5,588,947, # 5,591,116, # 5,667,696, # 5,931,773, # 5,654,176, and # 5,788,623.

This document and the information contained herein is the exclusive property of ENTACT. ENTACT regards the document and the ideas contained in this document as its trade 
secrets. ENTACT claims copyright as an unpublished work. This document is not to be reproduced in whole or in part without the express written permission of ENTACT. The 

information, ideas and expressions contained in this document are not to be disclosed, copied or used in whole or in part without the express written authorization of ENTACT. 
Any violation will be enforced under the Illinois, Pennsylvania, and Texas trade secret laws and the Federal Copyright Laws.

© 2022  ENTACT, LLC. All rights reserved.



3ENTACT Statement of Qualifications  |  Environmental Resource Management

TABLE  OF  CONTENTS

TABLE  OF  CONTE NTS
SECTION 1    ENTACT Project Experience
SECTION 2   Health & Safety Metrics & Certificate of Insurance
SECTION 3    Avetta Status
SECTION 4    Union Labor Response
SECTION 5   Ameren Experience Response



SECTION 1   
ENTACT Project Experience



5

SECTION 1
E N TA C T P R OJ E C T E X P E R I E N C E

ENTACT Statement of Qualifications  |  Environmental Resource Management

E N T A C T P R OJ E C T E X P E R I E N C E
E R M  E X P E R I E N C E
ENTACT’s relationship of providing service on ERM projects spans over 14 years. We are compliant (green status) in Avetta and have on-going or 
completed remediation and geotechnical construction services at project sites throughout California, Colorado, New Jersey, Oklahoma, South 
Carolina and Texas. Clients we have served together include FMC, PG&E, Brightfields Development, EVRAZ, AkzoNobel, Danaher, Duke Energy, 
and Evonik. We look forward to enhancing our existing relationship through continued successful project delivery.

The following project summaries highlight our work with Environmental Resources Management (ERM):

NATURAL GAS S IT E  REMED IAT IO N
S O U T H E A S T
[ M G P  &  I N -S I T U  S TA B I L I Z AT I O N ] 
ENTACT was engaged to remediate an approximate 1-acre parcel to address non-aqueous phase liquids (NAPL) present in soil and groundwater 
at depths of 5 to 40 feet below ground surface (bgs) associated with former manufactured gas plant (MGP) operations. The Site is surrounded by 
a mix of commercial and light industrial properties and is bordered to the north, west and south by property owned by the City and operated by 
the City’s Water Department. The Site is currently vacant with no structures present on the property. ENTACT’s scope of work included conducting 
a bench scale treatability study; removal and relocation of a power pole; clearing vegetation around a drainage channel; installing cofferdams 
and sumps to reroute a sanitary sewer; dewatering, water treatment, and discharging to the city sanitary sewer; removal and/or demolition of 
various debris, piping, a concrete gas holder, asphalt and the existing sanitary sewer; excavating 5,790 cubic yards of impacted soils to 5 feet 
BGS, and conditioning as necessary for off-site transportation and disposal; in-situ solidification/stabilization of 9,500 cubic yards of impacted 
soils from 5 to 10 feet deep, and 15 to 30 feet deep, utilizing a DELMAG RH-34 caisson-type drill rig equipped with 11-foot and 8-foot diameter 
augers, respectively; installing a new sanitary sewer line and stormwater drainage features; importing, placing, grading and compacting a 
soil grading layer in excavated areas; restoring the drainage channel with geotextile and rip rap; installing asphalt pavement; and other site 
restoration activities. 

FORMER WEST COAST MG P S IT E 
W E S T CO A S T
[ M G P  &  I N -S I T U  S TA B I L I Z AT I O N ]
ENTACT was engaged to perform remediation activities to address soil impacted by MGP-related constituents to restore the site for future 
development. Scope of work included: excavation and screening of MGP-impacted soils to remove wood and metal debris; recovery and 
disposal of MGP-related fluids from underground piping; cutoff and bentonite sealing of wooden foundation piling; removal of piping and 
ACM transite conduit banks; and selective removal and disposal of highly impacted soils. The screened soil area was then in-situ mixed with 
a cement/ground blast furnace slag slurry to achieve in-place hydraulic conductivity and strength requirements; including 15,000cy mixed 
using an excavator, and 600cy mixed using a large diameter auger. The work was performed using an automated batch plant, conducted within 
a ventilated tent structure, and comprehensive odor controls were implemented to enable the work to be conducted without impact to the 
surrounding neighborhood.
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FORMER WOOD  PRES ERV ING  S IT E  REMEDIATION
M I D W E S T
[ I N -S I T U  S TA B I L I Z AT I O N ]
ENTACT performed remediation activities at this former wood treating CERCLA site 
under the Oklahoma DEQ VCP. Scope of work included confirmation sampling to 
define remediation area extents; dewatering and management of surface waters in 
ponds; onsite water treatment of over 38 million gallons of contact water, swales or 
other site features in advance of excavation and stabilization activities; excavation 
and consolidation of over 24,000 cubic yards of impacted upland soil into an onsite 
consolidation cell; closing the consolidation cell with a soil cover system; covering 
impacted sediment within an Ephemeral Stream and saturated impacted soil with 
cover soil; construction of a HDPE barrier wall (Gundwall) to prevent migration of 
Light Non-Aqueous Phase Liquid (LNAPL); construction of coffer dams / surface water 
control dikes within an Oxbow Lake, dewatering, and treatment and discharge of Oxbow Lake water; in-situ solidification and stabilization of 
over 33,000 cubic yards of impacted and non-impacted sediment within the lake; and placement of cover soil over the stabilized sediments. In 
total, over 73,000 cubic yards of soil cover materials were excavated and placed from an onsite borrow source. Restoration elements included 
hydroseeding, installation of various erosion matting and culverts, and rip rap channel improvement.

FORMER PAINT S IT E  S O IL S O L ID IFICATION
N O R T H E A S T
[ I N -S I T U  S TA B I L I Z AT I O N ]
ENTACT was engaged to perform remediation of free product (coal tar and paint) and metals impacted soil at this former paint manufacturing 
site. Scope of work includes abandonment and removal of monitoring wells and multi-phase extraction/in-situ air sparge piping; removal, 
sizing and off-site disposal or recycling of 6,500 tons of surficial concrete and asphalt; consolidation, sampling, and waste classification of 
4,200 cubic yards of surficial soil (0.5-feet to top of mix mass depth) within each soil mixing grid and transportation of 2,100 cubic yards of 
non-hazardous materials to staging area prior to off-site disposal; in-situ solidification of 16,800 cubic yards of impacted soils utilizing two ALLU 
horizontal auger mixing attachments affixed to excavators; screening and segregation of 18,900 cubic yards of surface and subsurface debris 
(paint cans, pallets, concrete) encountered during SS activities; management and grading of swell to achieve design grades; construction of 
capping systems over the SS areas using crushed stone/dense graded aggregate (DGA) and asphalt paving; installation of a concrete trench plug 
along the existing storm and sanitary sewer lines; on-site waste segregation, staging, waste classification, and off-site disposal (or recycling) at 
Owner approved disposal facilities; and site restoration including frontage stormwater diversion and beautification.
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STEEL MILL ENV IRO NMENTAL S UPPORT PROGRA M 
R O C K Y M O U N TA I N S
ENTACT is providing environmental and remediation services to support the General Contractor in preparation for the construction of a new, 
modernized steel mill facility. As environmental impacts are found in advance of construction, ENTACT’s team is dispatched to perform the 
identified work. Scopes of work include dismantling, cleaning, and loadout of WTP Equipment; abatement and disposal of ACM impacted 
pipe and gaskets; excavation, loadout, and transport of coal tar impacted soil; hydro-excavation of existing utilities and new utility corridors; 
excavation of utility corridors; and evaluation of historical facility warehouses and improvements needed for occupancy.

FORMER CARBO N B L AC K FACIL IT Y CLOSURE REMEDIATION  OF  PON DS A ND SITE 
SOILS
G U L F  CO A S T
ENTACT was engaged to perform closure activities at a former carbon black production facility in preparation for future redevelopment. Scope 
of work included: clearing and grubbing; relocation of conveyance storm water piping; closure of the on-site waste water system; dewatering 
four permitted storm water and process water ponds; in-situ solidification, excavation, transportation and off-site disposal or placement in 
the on-site landfill of 27,100 tons of pond solids; excavation, transportation and off-site disposal of 8,616 tons and on-site placement and 
consolidation of 11,806 tons of former tank pad and production area soils; re-grading and/or placement and compaction of approximately 
8,000 tons of structural fill in affected areas to promote positive drainage; and revegetation with native grasses. ENTACT developed the mix 
designs in our bench-scale treatability laboratory and accomplished in-situ solidification utilizing bucket mixing techniques and pneumatic 
delivery of Portland cement and Calcium Oxide in varying percentages to the respective ponds.
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M G P  R E M E D I A T I O N  E X P E R I E N C E 
ENTACT and our personnel possess significant national MGP remediation experience. Within each ENTACT service region there are Project 
Managers, Site Superintendents, Health and Safety Officers, Hazardous Material Technicians, and Equipment Operators who successfully execute 
these challenging projects. Our comprehensive experience includes demolition of above grade structures and buildings, concrete foundations 
and slabs, and subsurface gas holders, containment structures, tar wells, and piping; utility abandonment, removal and re-installation; erection 
and operation of temporary containment structures; sizing, installation and operation of air handling and water treatment equipment; in-situ 
solidification/stabilization; ex-situ solidification and soil conditioning for disposal; installation of slurry walls, sheet pile, and complex earth 
retention and cofferdam systems; and various site and civil construction restoration efforts. ENTACT is particularly accustomed to high profile 
MGP remediation projects in metropolitan environments where odor, noise, dust and traffic control are critical priorities to ensure meeting our 
clients’ project objectives. 

E N TA C T  H I G H L I G H T S  A N D  N O TA B L E  A C H I E V E M E N T S
• Services Provided at over 35 Complex MGP Sites Throughout the Nation
• ISS Treatment of over 1,200,000 CY of MGP Impacted Waste
• Multiple MGP Site Engagements for National Grid, WEC Energy, Exelon, Dominion, NiSource, and PG&E
• Sole Source Engagement by First Time Utility Client for Phase II Remediation at an MGP Site in Downtown Racine after Successful 

Completion of Phase I Activities. Phase I Activities Resulted in Nomination for the Client’s Annual Supplier Award
• Completed (2) of the Largest ISS Remedies at Former MGP Sites in the Northeast and Midwest
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I N - S I T U  S O L I D I F I C A T I O N / S T A B I L I Z A T I O N  E X P E R I E N C E
ENTACT has been designing effective solidification/stabilization programs for on-site waste treatment remedies for over 30 years, treating millions 
of tons of impacted materials with our own recommended reagent blends and specialty equipment, as well as implementing conventional 
solidification/stabilization with more commonly known additives. ENTACT holds several mixing equipment and reagent patents for the treatment of 
various wastes. We have utilized both our proprietary technologies as well as other common applications (e.g. Portland cement, bentonite, etc.) to 
treat contaminated soils, sludges, and sediments in an effort to control valence states, buffer pH’s, increase bearing capacities, reduce leachability, 
reduce permeability, prevent durability impacts, and remove the ability to produce a visible sheen on a multitude of contaminated soils.

T R E ATA B I L I T Y  L A B
ENTACT’s in-situ solidification/stabilization solutions are supported by our in-house bench scale treatability lab. This resource enables ENTACT to 
obtain first hand visual knowledge of the waste’s treatment characteristics while closely matching the equipment selection to that envisioned 
for the full-scale operations. These critical variables provide real world solutions that are reproducible on a much larger scale.

I S S  E Q U I P M E N T
ENTACT has completed some of the most complex ISS projects utilizing excavator bucket, horizontal auger, and vertical auger mixing technologies. 
ENTACT owns a Delmag RH-34 Vertical Auger Drill Rig and a Soilmec SR-100 Hydraulic Rotary Rig for the implementation of deep ISS solutions. 
This includes associated batch plants and drill attachments. We maintain spare parts for all high-wear items to insure minimal production 
interruptions in the event of any break downs during drilling operations. Our specialty equipment is among the newest and best maintained in 
the industry. This is complemented by a team of soil improvement/deep soil mixing personnel. Over the last ten years, our teams successfully 
treated over 10M cubic yards of material, which includes ISS of over 1.2M cubic yards using Vertical Auger mixing technology.
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The following are select project examples representing our MGP remediation project experience.

FORMER MGP S IT E  IS S  P HAS E 
N O R T H E A S T
ENTACT was engaged to perform a multi-year MGP site remediation for this major northeast utility. Site constraints included gas holders, 
concrete footings, foundations and subsurface utilities that required abandonment and removal prior to ISS, as well as overhead power lines 
which required minimum OSHA clearance and line shielding. Scope of work included excavation, transportation and disposal of 52,000 tons 
of MGP impacted soils; in-situ solidification/stabilization of approximately 169,000 cubic yards of impacted material using cement-bentonite-
slag grout to a maximum of 47 feet deep via 8-foot diameter vertical augers; management, transportation and disposal of 15,750 tons of DSM 
derived spoils; excavation, stockpiling, and reuse of 30,000 tons of lesser impacted on-site material; placement and compaction of 60,000 tons 
of backfill; installation of a soil-crete retaining wall; construction, demolition, and reconstruction of a parking facility; utility removal, relocation 
and replacement; and site restoration. Excavation and spoils management activities were performed under a temporary containment building 
equipped with a vapor management system. 

FORMER MGP S IT E  IS S  -  P HAS E I  A N D I I
M I D W E S T  
ENTACT completed remediation of the Office Building Property at this former MGP Site in preparation for future redevelopment by the City. 
The Site is located in a mixed-use downtown area nearby a major Lake, with current commercial and residential site uses that include a hotel, 
restaurant, condominiums, a boat mooring facility, and a city parking structure. Through two phases of work, ENTACT performed demolition, 
removal and off-site disposal or recycling of building slabs and subsurface structures, including gas holders, purifier boxes, a power house 
outlet, piping, over-sized debris, and timber piles; collection, management, treatment and discharging of MGP contact water; removal, re-
installation or protection of utilities; plugging and grouting abandoned pipes; excavation and off-site disposal of 26,262 tons of MGP impacted 
soils; in-situ solidification/stabilization (ISS) of 58,039 CY of MGP impacted soils up to 34 feet deep; management of 9,608 CY of swell through 
immediate in-place grading or reconditioning and placement in a former building footprint; and site restoration.

ISS was accomplished by installing 10-Foot diameter overlapping soil-cement-slag columns using ENTACT’s Delmag RH-32 Caisson Type Drill 
Rig equipped with a 10-Foot Auger and ENTACT’s customized grout batch plant. Areas that overlapped the Phase I stabilized monolith were 
treated using excavator bucket mixing.

“A brief note of recognition and thanks for the excellent performance, value and support the ENTACT RGO project team provided in 
making the project a resounding success.  ENTACT could not have provided better or more professional and safe service in all phases 
of the project from planning and through demobilization. In recognition of your efforts, Tom and I have nominated ENTACT for a We 
Energies Supplier Appreciation Award. Please convey our sincere gratitude to your project team for all their efforts and professionalism.” 

— Frank Dombrowski, WEC Energy (formerly WE Energies), Environmental Dept.
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CO K E & GA S SITE  UPLA N DS REMOVA L ACTION
M I D W E S T
ENTACT was engaged to perform a Non-Time Critical Removal Action of 45-acres of the uplands 
area of this former coke and gas site located along a harbor in preparation for commercial 
redevelopment. Scope of work included demolition and removal of 38,000 cubic yards of 
surface and subsurface structures, including asbestos inspection and abatement; removal of 
3900 wooden pilings; resizing, crushing and screening of 53,000 cubic yards of stockpiled 
debris down to 36” and 3” for reuse on site; excavation of 30,000 cubic yards of non-affected 
overburden soil for on-site stockpiling and use; excavation and consolidation of 50,000 cubic 
yards of source material for in-situ solidification/stabilization (ISS); ISS treatment of 230,000 
cubic yards of designated soils; placement of 13,000 cubic yards of backfill in excavated areas 
outside of the ISS areas; dewatering and management of contact water; control of odors; 
management of stormwater; and grading of disturbed areas.

FORMER MGP S IT E  REMOVAL ACT ION
G U L F  CO A S T 
ENTACT completed a removal action at this 3.5-acre MGP Site located in a mixed industrial 
and residential area bordered by a creek, an unnamed ditch, and a Norfolk Southern Railroad 
(NSR) rail line. Scope of work included installation of excavation support systems (slide rail 
shoring); dewatering and water treatment; excavation, solidification, and off-site transportation 
and disposal of approximately 12,500 CY of MGP impacted material; demolition of existing 
driveways, sidewalks, roads, and underground structures within the removal areas; re-
installation of disturbed storm drains, water utilities, and site appurtenances; construction of 
a rip-rap enforced bank along the ditch (within the railroad ROW) and basketball court; and 
backfilling and revegetation.

Several structures resided on the former MGP Site footprint including one office building and 
five duplex residential units. The slide rail excavation support system was utilized to protect the 
integrity and stability of the structures during excavation activities.

FORMER MGP S IT E  REMED IAT IO N 
N O R T H E A S T
ENTACT completed remediation at this complex, 11-acre former MGP Site bounded by active businesses and residential communities. Scope of 
work included installation of 2,100 linear feet of sheet pile driven to depths of 40 to 50 feet to enable removal of 107,000 tons of MGP derived 
waste near an active rail line; natural decanting, soil conditioning, and off-site disposal of the sand; backfilling and restoration of the affected 
area; pre-trenching 450 feet of drive-line for the installation of a Waterloo Barrier by another contractor; management of multiple site utilities 
(fiber optic, phone, gas, sewer, and water); implementation of a complex traffic management plan; and removal of subsurface structures left in-
place after the original facility was demolished. All excavation and load out activities were performed under a custom designed, crane liftable, 
draggable, temporary fabric structure with an air handling system. Upon completion of activities, the site was backfilled and restored and sheet 
pile configurations were extracted.
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MGP SITE  REM ED IAT IO N
S O U T H W E S T
ENTACT performed remediation of this former MGP Site/Electric Plant in preparation for redevelopment. Scope of work included excavation 
and management of 550,000 cubic yards of metals, PAH, and TPH impacted soils; removal of 34,000 square feet of asbestos containing 
material and demolition of a 15,000 square foot 4-story building; removal and relocation of a sewer and storm drain; construction of roads, 
ramps, right-of-ways and parking lots; designed and built over one mile of access road; and site backfill, grading and restoration activities.  In 
addition, ENTACT designed and implemented a soil reuse plan that minimized off-site disposal to 200,000 cubic yards resulting in significant 
cost savings to the project stakeholders. 

FORMER MGP S IT E 
M I D W E S T
ENTACT remediated this former MGP site located along a navigable waterway and adjacent to a residential neighborhood. Scope of work 
included decontamination and demolition of various above-ground structures, subsurface tar wells, gas holders, and pier; installation of sheet 
pile and cofferdam system to prevent failure of riverbank and ensure structural integrity of an on-site building during excavation activities at 
depths up to 26 feet below the river level; dewatering of excavation areas, containment, and transport to an on-site water treatment system; 
excavation, on-site solidification, and off-site disposal of over 80,000 tons of coal tar impacted materials and MGP wastes; and site backfilling 
and restoration. Additional activities included removal of a gas holder, soils, and sludges from inside a warehouse that required level B PPE.

FORMER MGP S IT E  REMED IAT IO N 
S O U T H W E S T
ENTACT was engaged to perform remediation activities to address soil impacted by MGP-related constituents to restore the site for future  development. 
Scope of work included: construction of temporary site infrastructure; installation of erosion and sediment control measures and perimeter dust 
control systems; location of public and private utilities, and coordination of removal or abandonment of designated utilities; excavation of soil test 
pits; demolition and removal of concrete foundations, brick and asphalt pavement for off-site disposal or recycling; excavation of 60,000 tons of 
MGP impacted soils, including large diameter auger excavation of approximately 4,000 cubic yards of subsurface soils in hot spot areas up to 50 
feet bgs,  and loading for off-site disposal; excavation, segregation and testing of potentially hazardous soils prior to loadout for off-site disposal; 
removal of 1,000 linear feet of coal-tar impacted pipelines that ran off-site beneath streets and sidewalks, and restoration of affected neighborhood 
areas; placement of 55,000 tons of various backfill types within the excavated areas; and restoration of unpaved areas with landscape gravel. 
  
Final site restoration included disconnection of temporary utilities, removal and disposal of construction infrastructure, and removal of erosion 
control measures once stabilization was achieved.
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FORMER MGP S IT E  REMED IAL ACTION  
M I D W E S T
ENTACT performed remediation of this former MGP Site where historical releases 
of MGP residuals resulted in impacts to soil, groundwater, and an isolated area of 
sediment along the shoreline of the shallow river adjacent to the site. Scope of work 
included clearing and grubbing; demolition of concrete footings and slabs; removal of 
a gas holder; excavation and off-site disposal of approximately 10,500 tons of impacted 
soil; temporary bypass of a storm sewer line; installation of 180 linear feet of 36-inch 
reinforced concrete pipe, manhole, and headwall; ISS through vertical auger mixing of 
29,762 cubic yards of impacted materials across the site, adjacent to and beneath the 
existing BNSF rail line, down the steep terrain towards the river, and 10 to 20 feet from 
the bank in the river bed; restoration of the site to natural grade with topsoil, native 
grasses and trees; and stabilization of the river bank through rip rap placement. 

ENTACT installed temporary dams to divert water flow around the work area, along with a retaining wall made of ISS columns along the bank, 
to enable the excavation and treatment of impacted sediments located on the shoreline.

FO RMER M A N UFACTURED GA S PLA N T 
M I D W E S T
ENTACT was engaged to remediate this former MGP Site located adjacent to a major roadway, an 
existing building, and fiber optics line. In order for removal activities to occur, ENTACT installed 
approximately 700 lineal feet of an earth retention system to protect the structural integrity of site 
features. Interlocking panels of sheet pile were driven to an approximate depth of 40 feet below 
ground surface (bgs) to accommodate the excavation of 60,000 tons of coal tar impacted soils to a 
depth of 28 to 30 feet bgs. An internal bracing system consisting of 24-inch to 36-inch horizontal 
wales with corner bracing was installed in stages at various depths as excavation progressed. 
Impacted materials were solidified with saw dust prior to transportation and off-site disposal. Upon 
completion of removal activities, the site was backfilled and restored.

FORMER MGP S IT E  IRM 
N O R T H E A S T
ENTACT completed an Interim Remedial Measure at this former 7.5-acre MGP site to address impacts to soil, groundwater and source material 
resulting from former MGP operations.  Scope of work included clearance of an existing 16-inch gas main; excavation of approximately 4,430 
cubic yards of impacted soils and source material; conditioning of wet soils for transport with calcium oxide; removal of former MGP features 
such as footings, piers, beams, and other support structures; recovery of NAPL; backfilling of excavated areas and installation of surface cover; 
and off-site disposal of impacted soils, demolition debris and wastewater.  All excavation and loadout activities occurred under a crane liftable 
temporary fabric structure equipped with a vapor management system.
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FORMER MGP S IT E  NO RT HERN PARCEL REMEDIATION  
M I D W E S T
ENTACT was engaged to perform remediation at this former Manufactured Gas Plant (MGP) to address potential risks posed by MGP residuals. 
Scope of work included abandonment of monitoring wells; installation of erosion and sediment control measures; demolition and removal 
of an existing subsurface gas holder wall to 3-feet below ground surface (bgs); removal of gas holder contents; excavation of impacted soil to 
depths of 2 to 3 feet bgs; removal and disposal of an underground storage tank (UST); off-site transportation and disposal of excavated soils, gas 
holder contents and debris, UST contents, and construction water; installation of a geotextile demarcation barrier in the limits of excavations; 
backfilling and compaction of excavated areas with various types of fill material; restoration of disturbed surfaces; and implementation of 
effective dust, odor and stormwater controls throughout project duration.

FO RMER MGP SITE  REMEDIATION  REDEVELOPMENT  
N O R T H E A S T
ENTACT was engaged to perform remediation activities at this 3.2-acre former Manufactured 
Gas Plant (MGP) site located in the Northeast. Remedial activities were conducted to 
address surface and subsurface soils impacted with coal tar and purifier waste from former 
MGP operations. General scope of work included excavation, screening and stockpiling of 
approximately 15,000 cubic yards of overburden material for eventual re-use as backfill; 
utilization of a trench box and/or sloping as necessary to support deep excavations of coal 
tar impacted materials; excavation, blending and off-site thermal treatment and disposal of 
15,308 tons of coal tar impacted materials; design and construction of a 36-inch wide, 18,955 
square-foot soil-bentonite slurry wall; design and implementation of in-situ stabilization of 
15,583 cubic yards of purifier waste within the soil-bentonite wall and 7,398 cubic yards of 
coal tar; control and treatment of groundwater; backfilling with screened overburden and 
covering for future development; and management of wastewater and stormwater.

This work is part of a larger revitalization program that will address the following goals: optimizing land use including redevelopment of 
brownfields and special district rezoning that expands opportunities for industrial and large retail uses; creating jobs for the surrounding 
communities; improving traffic safety and efficiency; and creating connections that include greater access to the waterfront, streetscape 
enhancements, and intersection improvements for pedestrian safety.
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FORMER MGP S IT E  S ERV IC E  C ENT ER 
REDEVELOPME NT  
M I D W E S T
ENTACT was engaged to perform remediation of former MGP wastes present at this major 
utility’s service center that was planned for expansion. The site was bordered by an active 
rail line, a major river, and a high pressure natural gas line. Scope of work included 
removal and stockpiling of overburden; design and installation of a soldier pile and lag 
wall consisting of 390 linear feet of H-piles up to 24-foot depths; excavation of 21,046 
cubic yards of MGP impacted soils up to 12 feet bgs, with one area up to 35 feet bgs; 
in-situ solidification/stabilization of 3,600 cubic yards of MGP soils at depths up to 6 feet 
deep beyond the limits of the excavation support wall; removal and off-site disposal of 
893 tons of concrete and 2,044 tons of asphalt; loading, transportation and off-site 
disposal of 34,262 tons of impacted soils and 112,343 and 9,946 gallons of impacted and 
hazardous liquids, respectively; importation and placement of 37,940 tons of gravel; and 
site restoration including installation of a swale at the western portion of the site. Even with 
the added scope to accommodate the upcoming redevelopment, ENTACT completed the 
project a month ahead of schedule. Post remediation, additional parking space and fleet 
storage and maintenance facilities were constructed on the remediated areas.

FORMER MGP S IT E  IS S 
N O R T H E A S T
ENTACT was engaged to perform remediation of this former MGP Site to address impacted soils resultant from historical gas plant operations. 
The eastern portion of the site is developed as part of a hotel property, the central and western portion is a grassy vacant lot, and residential 
properties are adjacent to the site. Remedial activities included demolition of existing above grade structures including a two-foot retaining wall 
and concrete pad; removal of subsurface structures; installation of 622 linear feet of steel sheet pile around the MGP perimeter to a depth of 
30-feet for excavation support and ISS; excavation and loadout of 6,240 cubic yards of impacted soils to a depth of 1 foot (near gas regulator), 
4-feet (portion of gas regulator parcel and residential properties), and 8-14 feet (MGP site); shallow soft digs outside of the project limits on the 
adjacent hotel property and around a gas main; on-site management and off-site transportation and disposal 11,160 tons of excavated material 
and debris; ISS of approximately 8,000 in place cubic yards of MGP impacted soil to depths ranging from 21-feet to 34-feet below existing 
grade (15 feet to 30-feet below excavation grade) utilizing a Delmag Vertical Auger Mixing Rig equipped with either a 5FT or 10FT diameter 
auger; performance of core sampling and quality control procedures during ISS activities; dewatering and water management; placement and 
compaction of approximately 5,000 cubic yards of backfill in excavated/ISS areas with on-site re-use material and imported clean fill to within 
6-inches of final grade; cut and/or removal of steel sheet pile to 4-feet below final grade; and restoration of disturbed areas with sod placement, 
planting and placement of landscaping boulders around the property. Sheet pile was installed using ENTACT’s ABI Mobilram along an active gas 
line, within 65 feet the hotel, and along the 4 residential properties that were remediated.
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MGP SITE  SERV ICE  STAT IO N RED EVELOPMEN T
M I D W E S T
ENTACT was engaged sole-source to assist in design finalization and perform implementation 
of remedial measures at an operating service facility after successful completion of a nearby 
former MGP Site regulated by the state’s voluntary cleanup program. The site consists of a gas 
service building and asphalt parking lot. MGP impacted materials resultant from historical 
operations were located beneath the site. ENTACT’s scope of work included abandonment 
of select utilities; abandonment of monitoring wells, removal of universal wastes, asbestos 
abatement, and demolition of a warehouse and gashouse building; verification of 
underground gas holders and soil sampling for waste profiling; removal and rerouting of 
existing storm sewer and sanitary sewer lines; assistance with relocation of gas lines through 
the site; UST removal; excavation and off-site disposal of 6,800 cubic yards of impacted soils 
up to 4 feet deep; demolition of gas holders; installation of multiple cement-bentonite 
slurry walls to 40 feet bgs; in-situ solidification/stabilization (ISS) of 17,700 cubic yards of 
subsurface soils utilizing both vertical auger and bucket mixing techniques up to depths of 
40 feet; management and off-site disposal of 2,000 tons of excess swell; dewatering; and 
restoration of the site through installation of clean utility corridors and a demarcation layer, 
and placement of 6,300 tons of clean fill and 3,800 tons of aggregate base. Remediation was 
also performed on the adjacent residential property which included excavation of impacted 
soils to 8 feet deep, and restoration with clean fill, aggregate base, and topsoil.

FORMER MGP S IT E  S ERV IC E  C ENT ER REMEDIATION  
W E S T CO A S T
ENTACT was engaged to perform remediation of historical MGP impacted soils present at this operating service center. Scope of work included 
securing work permits; finalizing the design for a soil-cement gravity wall shoring system for excavation support along the high pressure gas 
regulator pad; demolition of the former Operations Building concrete slab, asphalt pavement and historic below grade MGP structures such 
as gas holders, pots, chutes, chases, foundations, and old piping; asbestos abatement of transite piping; removal of disconnected utilities; 
installation of a 125 linear foot perimeter soil-cement with steel beam lagging gravity wall using an ABI TM-22 drill rig equipped with a 3-foot 
diameter auger triple auger head setup, up to 30 feet bgs and reinforced with steam beams every other column; excavation of 6,500 cubic 
yards of unsaturated impacted materials up to 15 feet deep; in-situ solidification/stabilization (ISS) of 4,050 cubic yards of impacted soils using 
a Delmag RH-34 vertical auger mixing rig equipped with a 6-foot diameter auger up to 50 feet below bottom of excavation surface; backfilling 
affected areas with 6,500 cubic yards of clean fill and aggregate; management and loading of 11,600 tons of excavated soil and contaminated 
debris; installation of permanent perimeter fencing; and site restoration.
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O T H E R  I S S  &  S O I L  M I X I N G  E X P E R I E N C E
The following are select project examples representing our other ISS and Soil Mixing experience.

LNG EXPORT FAC IL IT Y S IT E  PREPARATION  A N D SOIL IMPROVEMEN T PROJECT
G U L F  CO A S T
ENTACT has been engaged to perform soil stabilization in order to facilitate construction of an LNG export facility on the Gulf Coast. 
Approximately 3,050,000 cubic yards of soil will require stabilization using excavator bucket mixing and vertical auger mixing to achieve a 
minimum unconfined compressive strength (UCS) of 35 psi or 50 psi (depending on location) in 28 days. Scope of work includes performance 
of site clearing and grubbing; installation of (4) construction entrances; performance of four field soil improvement pilot test sections in order 
to establish the required cement dosages for achieving the specified target UCS; filling low areas with approximately 36,160 cubic yards of 
soils to raise the surface 1-foot above the water level to provide dry and stable platforms for the soil improvement work; soil improvement of 
2,500,000 cubic yards to depths of 6.0, 9.0 and 10.0 feet bgs via excavator bucket mixing and 550,000 cubic yards to depths of 9.0, 11.0, 
12.0, and 16.0 feet bgs via vertical auger mixing; and placement of geotextile, geogrid and crushed stone over the stabilized laydown area.

FO RMER MGP SITE  REMEDIA L ACTION 
( A U G E R  M I X I N G)
M I D W E S T
ENTACT performed remediation of this former MGP Site where historical releases of MGP 
residuals resulted in impacts to soil, groundwater, and an isolated area of sediment along the 
shoreline of the shallow river adjacent to the site. Scope of work included clearing and grubbing; 
demolition of concrete footings and slabs; removal of a gas holder; excavation and off-site 
disposal of approximately 10,500 tons of impacted soil; temporary bypass of a storm sewer 
line; installation of 180 linear feet of 36-inch reinforced concrete pipe, manhole, and headwall; 
ISS through vertical auger mixing of 29,762 cubic yards of impacted materials across the site, 
adjacent to and beneath the existing BNSF rail line, down the steep terrain towards the river, and 
10 to 20 feet from the bank in the river bed; restoration of the site to natural grade with topsoil, 
native grasses and trees; and stabilization of the river bank through rip rap placement.

DISPOSAL SERV ICES  NP L S IT E  
( B U C K E T  M I X I N G)
S O U T H W E S T 
ENTACT completed remedial action activities at this petrochemical and industrial waste site. Activities included design and operation of a water 
treatment plant to pump and treat over 11 million gallons of impacted water from a 12-acre former process/storage lagoon; in-situ solidification/
stabilization of 87,000 cubic yards of hydrocarbon and PCB impacted sludges up to 12 feet deep; management of stored liquids and demolition 
of tanks, piping, an incinerator, and sheds; excavation, hauling, placement, compaction and grading of over 500,000 cubic yards of material to 
construct a vault to contain the stabilized sludge, impacted soils, demolition debris, drums and barrels; construction of a 33-acre RCRA compliant 
Subtitle C equivalent capping system over the lagoon and dike footprint; regrading the evaporation cell; creation of a 12-acre waterfowl habitat 
lake from the on-site borrow area; installation of monitoring wells; and site restoration.
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FORMER ASPH ALT T ERMINAL REMEDIATION  
( B U C K E T  M I X I N G)
S O U T H E A S T 
ENTACT performed in-situ solidification/stabilization of approximately 23,000 cubic yards 
of LNAPL impacted native and fill soils to depths ranging from 4 to 10 feet in a 99,000 
square foot area in the former tank basin. ISS was accomplished utilizing a reagent 
program consisting of Portland cement and dry bentonite and bucket mixing to meet a 
permeability range of 1 x 10-6 cm/s to 1 x 10-7 cm/s and strength improvements. Additional 
scope included grading, installation of a warning fabric, and construction of a 2-foot soil 
cover over an approximate 2-acre arsenic impacted area to serve as an institutional control 
to preclude future excavation in this area. ENTACT performed a treatability study at our 
in-house laboratory to develop specific mixtures that was the basis of the approved RAWP.

S ILICA FACILITY LAGOON  CLOSURE A N D 
STORMWATER TREATMEN T PROJECT  
( B U C K E T  M I X I N G)
S O U T H E A S T
ENTACT performed closure of five sludge lagoons and one sludge drying bed at this 
active facility. Scope of work included access road construction; clearing and grubbing; 
lagoon dewatering and in-situ solidification/stabilization (ISS) of approximately 43,200 
cubic yards of impacted sludge from 6 to 16 feet bgs; regrading the stabilized subbase 
and reconfiguration of lagoon areas in preparation for construction of a Vertical Flow 

Cell (VFC); construction of the VFC that included installation of a geosynthetic clay liner (GCL), 10oz non-woven geotextile, 6 inches of non-
carbonate gravel, 24 inches of compost, 6 inches of non-carbonate gravel, and 18 inches of compost; re-routing the stormwater conveyance 
system from an existing outfall to the newly constructed VCF; and site restoration, seeding and fertilizing. ISS accomplished via bucket 
mixing utilizing a mix design that included a combination of Type II Portland Cement, Grade 120 Slag Cement, and Bentonite to meet TCLP 
requirements for Cadmium, Arsenic, Lead, and Chromium; SPLP for Zinc; and a minimum UCS of 4.5 psi.

ACTIVE  CHEMI CAL FAC IL IT Y IS S  P ROJECT  
( A U G E R  M I X I N G  A N D  B U C K E T  M I X I N G)
S O U T H E A S T
ENTACT performed in-situ stabilization/solidification (ISS) at an active 
chemical facility to address benzene and chlorobenzene impacted soil. 
Site preparation activities included establishment of vibration and optical 
monitoring points, removal of existing dense-graded aggregate (DGA) 
cover, test pitting to identify historical pile cap locations, and demolition of 
remaining pile caps/debris for offsite disposal. Remedial activities included 
ISS excavator bucket mixing and ISS auger mixing using a Vertical Auger 
Mixing Rig equipped with 3 foot and 6-foot diameter augers. Approximately 
2,900 in place cubic yards of impacted soil to 10 feet (below ground surface 
(bgs) were mixed via excavator mixing and approximately 7,000 cubic yards 
of impacted soil to depths ranging from 22 to 30 feet bgs were mixed via 
auger mixing. Site restoration activities including grading swell throughout 
mixing activities, placement of a demarcation geotextile and 600 cubic yards 
of previously excavated DGA cover and imported DGA on completed and 
graded ISS swell subbase surface. 

Logistical challenges included site access constraints including height restrictions and site access bridge weight restrictions for equipment, ISS 
around pile cap locations to maximize the amount of impacted soil remediated via ISS, ISS nearby overhead utilities including pipe racks, and 
sequencing of ISS to support drill rig stability during mixing.
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LNG  LIQ UE FACTI ON  SOI L STABI LI ZATI ON  PR OJECT TRAINS 1 -3  
( B U C K E T  M I X I N G) 
G U L F  CO A S T
ENTACT performed mass stabilization of over 2,273,719 cubic yards of soft dredged sediment and 
fill soils in preparation for an LNG terminal expansion. Upon completion of ground improvement 
activities, three LNG Trains (Trains 1 through 3), a Common Gas Pre-Treatment Unit, and a Loading Dock 
was constructed and connected to the existing facility to complete its turn-key natural gas liquefaction 
facility. In-situ stabilization was accomplished with (16) excavators working atop timber mats and 
delivery of Portland cement via custom-fabricated pneumatic cement conveyance boxes; and was 
performed to 8.0 feet bgs under future foundation structure areas and 5.0 feet bgs from finish grade 
in other remaining areas. All cement-improved soils and sediment was required to achieve a minimum 
unconfined compressive strength (UCS) of 25 psi. 

Additional scope included site wide clearing and grubbing; construction of board access roads to facilitate cement conveyance to proposed 
stabilization areas; performance of three field stabilization pilot tests to confirm reagent dosages met a minimum UCS of 25 psi in 28 days; 
excavation and hauling 836,710 cubic yards of soils and/or pre-stabilized material from 26 distinct cut areas using (10) 40-ton articulated 
trucks, including removal of 167,969 cubic yards of pre-stabilized material in 8 areas in order to achieve bathtub grades; backfill placement 
and compaction of over 747,129 cubic yards of soil and/or pre-stabilized material within 31 distinct fill areas; stockpiling 89,581 cubic yards 
of excess pre-stabilized material; construction of temporary shoring system consisting of a series of soil-cement gravity retaining structures 
installed using vertical auger mixing followed by excavation and construction of a 70-foot by 70-foot sump and 2,660 linear foot trench; 
installation of reinforced concrete drainage culverts, 36-inch HDPE outflow structure with catch basins and rock filter dam, liquefaction 
flap-gated outflow structure with headwall and wing walls, and the Facility drainage outflow structure including headwall and wing walls; 
demolition of 1,117 cubic yards of concrete foundations associated with an old plant/washout pit, existing outfall structure, and concrete 
supports; removal of 7,000 lineal feet of chain link fence, a 9-foot wide, 61-foot long and 4-foot wide, 26-foot long walkway grating with 
handrails, and miscellaneous timber and steel beams; and downsizing of 28 piles (HP 10x27) to 2.0 feet below existing grade.
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C E R T I F I CAT E  O F  I N S U R A N C E  &  H E A LT H  &  S A F E T Y M E T R I C S

ENTACT sees its safety management initiative as an obligation and views 
safety performance as critical to maintaining a leadership role in the 
environmental and geotechnical services industry. ENTACT is a member in 
good standing with ISNetworld, Avetta, Veriforce, Gold Shovel Standard, 
TAPPISAFE, Coalition for Construction Safety, and Edison Electric Institute. 
ENTACT practices Behavioral Based Safety adapted to specific client needs 
such as integrating Chevron’s Human and Organizational Performance, 
Learning Teams, Managing Safe Work Standards and Operational 
Excellence (OE) Processes, and ExxonMobil’s Loss Prevention System 
(LPS) and Operations Integrity Management System (OIMS).

YEAR
EMR

* Effective 
Date 12/1

INCIDENT RATE ACTUAL INCIDENTS

HOURSLOST TIME

JOB 
TRANSFER/
RESTRICTED 

DUTY
MEDICAL 

ONLY

 
TOTAL LOST TIME

JOB 
TRANSFER/
RESTRICTED 

DUTY
MEDICAL 

ONLY TOTAL

2018 0.64 0.35 0.18 0.00 0.53 2 1 0 3 1,138,286

2019 0.60 0.00 0.26 0.13 0.39 0 2 1 3 1,540,619

2020 0.71 0.00 0.16 0.16 0.32 0 1 1 2 1,249,340

2021 0.73 0.34 0.00 0.17 0.51 2 0 1 3 1,175,086

2022 0.70 0.00 0.00 1.95 1.95 0 0 1 1 102,377

S A F E T Y  H I S T O R Y  2 0 1 8  —  2 0 2 1

H E A LT H  A N D  S A F E T Y
ENTACT’s Behavior Based Health and Safety Program focuses 
on preventing losses through behavior modification within an 
integrated safety management system. This system identifies and 
eliminates risk before it occurs and is a proven, effective tool that has 
been integrated into ENTACT’s business philosophy. 

No injuries. No incidents. No fatalities. No excuses.

Our aggressive attitude towards health and safety does not tolerate 
unsafe behavior and rewards safe behavior. We expect each ENTACT 
associate to act in a responsible and safe manner at all times. 
Communication between Field Crew, Project Management, and 
Health and Safety representatives is essential to the execution of a safe 
project. ENTACT conducts task observations, near loss investigations, 
daily safety meetings at all project sites, staffs projects with qualified 
on-site health and safety personnel, and conducts safety inspections 
and audits on a frequent basis to continuously provide methods of 
communication and improvement. 

Our commitment to the Behavior Based Health and Safety System and 
the dedication of each and every ENTACT associate has enabled our 
organization to achieve an industry leading health and safety record.

E N T A C T  T R A I N I N G
ENTACT’s Behavior Based Health and Safety System is implemented 
at all ENTACT office locations and project sites and has been embraced 
as a business philosophy or “way of life” throughout ENTACT. Every 
ENTACT associate receives documented training and is required to 
participate in Behavior Based Health and Safety System processes 
on a daily basis.
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C E R T I F I CAT E  O F  I N S U R A N C E  &  H E A LT H  &  S A F E T Y M E T R I C S

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN
ACCORDANCE WITH THE POLICY PROVISIONS.

INSURER(S) AFFORDING COVERAGE

INSURER F :

INSURER E :

INSURER D :

INSURER C :

INSURER B :

INSURER A :

NAIC #

NAME:
CONTACT

(A/C, No):
FAX

E-MAIL
ADDRESS:

PRODUCER

(A/C, No, Ext):
PHONE

INSURED

REVISION NUMBER:CERTIFICATE NUMBER:COVERAGES

IMPORTANT:  If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must have ADDITIONAL INSURED provisions or be endorsed.
If SUBROGATION IS WAIVED, subject to the terms and conditions of the policy, certain policies may require an endorsement.  A statement on
this certificate does not confer rights to the certificate holder in lieu of such endorsement(s).

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW.  THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

OTHER:

(Per accident)

(Ea accident)

$

$

N / A

SUBR
WVD

ADDL
INSD

THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD
INDICATED.  NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.

$

$

$

$PROPERTY DAMAGE

BODILY INJURY (Per accident)

BODILY INJURY (Per person)

COMBINED SINGLE LIMIT

AUTOS ONLY

AUTOSAUTOS ONLY
NON-OWNED

SCHEDULEDOWNED

ANY AUTO

AUTOMOBILE LIABILITY

Y / N
WORKERS COMPENSATION
AND EMPLOYERS' LIABILITY

OFFICER/MEMBER EXCLUDED?
(Mandatory in NH)

DESCRIPTION OF OPERATIONS below
If yes, describe under

ANY PROPRIETOR/PARTNER/EXECUTIVE

$

$

$

E.L. DISEASE - POLICY LIMIT

E.L. DISEASE - EA EMPLOYEE

E.L. EACH ACCIDENT

ER
OTH-

STATUTE
PER

LIMITS(MM/DD/YYYY)
POLICY EXP

(MM/DD/YYYY)
POLICY EFF

POLICY NUMBERTYPE OF INSURANCELTR
INSR

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES  (ACORD 101, Additional Remarks Schedule, may be attached if more space is required)

EXCESS LIAB

UMBRELLA LIAB $EACH OCCURRENCE

$AGGREGATE

$

OCCUR

CLAIMS-MADE

DED RETENTION $

$PRODUCTS - COMP/OP AGG

$GENERAL AGGREGATE

$PERSONAL & ADV INJURY

$MED EXP (Any one person)

$EACH OCCURRENCE
DAMAGE TO RENTED

$PREMISES (Ea occurrence)

COMMERCIAL GENERAL LIABILITY

CLAIMS-MADE OCCUR

GEN'L AGGREGATE LIMIT APPLIES PER:

POLICY
PRO-
JECT LOC

CERTIFICATE OF LIABILITY INSURANCE DATE (MM/DD/YYYY)

CANCELLATION

AUTHORIZED REPRESENTATIVE

ACORD 25 (2016/03)
© 1988-2015 ACORD CORPORATION.  All rights reserved.

CERTIFICATE HOLDER

The ACORD name and logo are registered marks of ACORD

HIRED
AUTOS ONLY

11/23/2021

Arthur J. Gallagher Risk Management Services, Inc.
300 South Riverside Plaza, Suite 1500
Chicago IL 60606

Allied World Assurance Co (U.S.) Inc. 19489
Zurich American Insurance Company 16535

Entact, LLC
1 East Oak Hill Drive
Suite 102
Westmont IL 60559

Ironshore Specialty Insurance Co 25445
Colony Insurance Company 39993

1347874270

A X 1,000,000
X 500,000

X Contractors PL 25,000
X CPL Ded:$100,000 1,000,000

2,000,000
X X
X DED: $100,000

Y Y 0311-6241 12/1/2021 12/1/2022

2,000,000

Contractors PL 1,000,000
B 1,000,000

X

X X
X Comp: $1,000 X Coll: $1,000

Y Y BAP 3061330-04 12/1/2021 12/1/2022

A
C
D

X X 15,000,000
X

Y 0311-6243
IEELCASB46V1002
EXO4278268

12/1/2021
12/1/2021
12/1/2021

Y 12/1/2022
12/1/2022
12/1/2022 15,000,000

X $10,000 Excess over Excess 35,000,000
B X

N

Y WC 3061329-04 12/1/2021 12/1/2022

1,000,000

1,000,000

1,000,000
A Professional Liability

Contractors Pollution Liability
Pollution & Prof. Ded: $100,000

0311-6241 12/1/2021 12/1/2022 Professional
Pollution
Aggregate

$1,000,000
$1,000,000
$2,000,000

Evidence of Coverage.
Additional Insured where required by written contract, primary/non-contributory.
Waiver of Subrogation where required by written contract.
Excess Liability is follow form.

SPECIMEN
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SECTION 3
AV E T TA S TAT U S

A V E T T A  S T A T U S
ENTACT is compliant (green status) in Avetta. Green Flag Status
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Union Labor Response
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SECTION 4
U N I O N  L A B O R  R E S P O N S E

U N I O N  L A B O R  R E S P O N S E
ENTACT is an open-shop contractor, self-performing remedial construction work nationally using our own trained equipment operators, 
laborers, and management personnel. However, ENTACT can provide union labor for the subject project and frequently executes project-specific 
agreements with local unions whenever required by a client or specific project.
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SECTION 5
A M E R E N  E X P E R I E N C E  R E S P O N S E

A M E R E N  E X P E R I E N C E  R E S P O N S E
While ENTACT is recognized as a premier remedial construction provider to our Utility Industry Clients and has completed over 35+ former 
MGP remediation project., We do not have an existing contract with Ameren, nor have we completed work for Ameren in the past.



 

Forgen 
Proposal and SOQ 

 



 
 

6558 Lonetree Blvd., 
Rocklin, CA 95765 

 
www.forgen.com 
 

March 23, 2022  
 
   
Dwayne Keagy 
ERM 
Woodfield Three 
8425 Woodfield Crossing Blvd., Suite 560-W 
Indianapolis, IN 46240 
 
 
RE: S/S Treatability Testing - Revised 
 
 
Dear Mr. Keagy: 
 
 
Forgen, LLC appreciates the opportunity to provide bench-scale Stabilization/Solidification (S/S) 
treatability testing services for a former MGP facility in Taylorsville, IL. Forgen understands that 
the objective of the S/S treatment is to produce treated materials which will: 

• Produce an unconfined compressive strength (UCS) of greater than 50 psi; and 

• Develop a hydraulic conductivity of less than 1x10-6 cm/s. 
The goal of the study will be to produce treated materials which can be safely left on-site without 
impacting human health or the environment.  
 
TREATABILITY STUDY OBJECTIVES 
The primary objective of the S/S bench-scale treatability study is to develop and verify treatment 
formulations for the MGP-impacted subsurface soils so that the treated material meets the 
strength (50 psi) and hydraulic conductivity for leaving the treated material on-site. 
The optimal formulations would produce treated materials which are appropriate to remain in-
place at the lowest anticipated reagent cost. 
 
FIELD SAMPLING 
The bench-scale treatability study will be conducted on two representative samples. To obtain 
representative samples, ERM will containerize excess material from sonic cores used to define 
the extent of contamination. Based on the MGP impacts seen in the cores, ERM will select 2 
cores for treatability testing. The excess material from these cores will be placed into 5-gallon 
buckets, which will be shipped to the Forgen’s treatability laboratory.  
 
SAMPLE CHARACTERIZATION 
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Upon receipt at the laboratory, the sample material from each representative sample volume will 
be individually homogenized.  The homogenized sample material from each representative 
sample will be used for the initial characterization testing and will be analyzed for total VOCs, 
SVOCs, and TAL metals, TOC, pH, grain size, and solids content.  The homogenized samples 
will also be subjected to SPLP and LEAF leachability testing, with all leachates analyzed for 
VOCs, SVOCs, and TAL metals.   
 
TIER 1 FORMULATION AND DEVELOPMENT TESTING 
1,500 g aliquots of the homogenized sample will be treated using the following reagents and 
reagent combinations (mix ratio = [(weight reagent)/(weight waste)]): 
 

Formulation 
Portland Cement GGBFS 

Mix Ratio 

1 0.015 0.045 

2 0.02 0.06 

3 0.025 0.075 

4 0.03 0.09 

5 0.03 0.03 

6 0.027 0.053 

 
The reagents will be mixed 1:1 by weight with water to produce a slurry, which will be mixed into 
1.5 kg of waste material using a planetary mixer until visibly homogeneous.   The treated 
material produced will be compacted into five 2-inch x 4-inch right cylinder molds and a 4 oz 
plastic cup.   
Each formulation will be tested for pocket penetrometer strength at 1, 3, 5, and 7 days of curing. 
Formulations with >4.5 tsf penetrometer strength will be tested for UCS (ASTM D1633) at 7, 14 
and 28 days of curing. Formulations attaining with >50 psi UCS will be tested for hydraulic 
conductivity (ASTM D5058) at 14 and 28 days. 
Geotechnical testing will be performed by Timely Engineering Soil Tests, LLC (TEST). 
 
TIER 2 FORMULATION DEVELOPMENT AND TESTING 
Based on the results for the initial formulations, Tier 2 formulations will be determined for both 
sample materials. Up to 4 additional formulations will be prepared to either improve 
performance (with respect to strength, hydraulic conductivity, and/or reagent usage). The 
reagents will be mixed 1:1 by weight with water to produce a slurry, which will be mixed into 1.5 
kg of waste material using a planetary mixer until visibly homogeneous.   The treated material 
produced will be compacted into five 2-inch x 4-inch right cylinder molds and a 4 oz plastic cup.  
Each formulation will be tested for pocket penetrometer strength at 1, 3, 5, and 7 days of curing; 
for unconfined compressive strength at 7, 14 and 28 days of curing; and permeability testing at 
14 and 28 days. 
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TIER 3 LEACHABILITY TESTING 
Based on the results for the Tier 1 and 2 formulations, 2 formulations will be selected for LEAF 
(SW-846 Method 1315) semi-dynamic leach testing and SPLP Testing. The extracts for the 
LEAF and SPLP testing will be analyzed for SVOCS, VOC, and TAL metals.  
  
REPORTING 
The results of the treatability study will be presented in a draft Bench-Scale S/S Treatability 
Report. The report will include the results of the initial waste characterization, Tier 1, 2, and 3 
formulation development, results of geotechnical tests from Tier 1 and 2 tests, and results of the 
LEAF testing. The report will also include a description of the results as to whether the treatment 
met the performance criteria, the reagent mix design, preliminary reagent costs, how the 
treatment would be implemented in the field, and any concerns related to full-scale 
implementation. Tabular summaries and laboratory reports in support of the Bench-Scale 
Treatability Study will be included as part of the report. 
 
COST 
The cost for conducting the treatability testing outlined above on the two representative 
samples, including the 4 LEAF tests (two characterization and two treated), will be $64,050. The 
cost is broken down below: 
 

Category 
Labor UCS Hydraulic 

Conductivity Analytical LEAF 
Testing 

Hours Cost # Cost # Cost # Cost # Cost 

Characterization 6 $960     2 $4,100 2 $12,000 

Tier 1 18 $2,880 24 $4,320 12 $6,480     

Tier 2 12 $1,920 8 $1,440 6 $3,240     

Tier 3 4 $640     4 $3,000 2 $12,000 

Reporting 24 $3,840         

Subtotal $10,240 $5,760 $9,720 $7,100 $24,000 

Contingency, Supplies, Shipping $7,230 

Total $64,050 

 
 
SCHEDULE 
Forgen will submit a Bench-Scale Treatability Report (discussed above) within 22 weeks from 
the receipt of the representative samples at our laboratory. 
 
ASSUMPTIONS AND CLARIFICATIONS 
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Forgen assumes that we will be able to come to mutually agreeable terms and conditions for 
conducting the scope of work discussed above. 
 
 
Should you have questions or desire additional information, please contact me directly at (916) 
462-6437 or by email at glittle@forgen.com.  
 
 
Respectfully, 
 

 
 
George Little, P.E. 
Project Director 
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INTRODUCTION

At Forgen we are 
Committed to 
MINIMIZING 

YOUR RISK 
& LIABILITY 

through a 
CULTURE 

of SAFETY, 
INNOVATION & 

EXCELLENCE.
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Forgen  was founded to provide high-quality 
environmental remediation and infrastructure 
technology solutions to public and private 
sector clients. We are one of the largest 
environmental construction companies in 
the United States offering remediation and 
infrastructure services on a national level. Our 
people have significant experience delivering 
safe and successful projects in a variety 
of settings utilizing innovative technical 
solutions and implementation strategies that 
render the best possible value. 

Forgen has built a highly specialized and 
experienced team with an impressive work 
history. Many of our completed and current 
projects includes multi-faceted scopes of 
work which are subject to stringent health and 
safety specifications, schedule constraints, 
and quality control requirements. We are 
experts at collaborating with clients and other 
stakeholders to deliver projects on time and 
within budget, and provide end results that are 
in the best interest of the overall project.

We recently welcomed Inquip Associates, 
Inc. (Inquip) into the Forgen family. Inquip is 
one of the oldest geotechnical companies in 
the nation with a senior staff of geotechnical 
engineers and construction superintendents 
who helped pioneer the slurry trenching 
method of construction from the 1950s to 
present.
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PERSONNEL
Forgen focuses on recruiting the most qualified individuals for positions ranging from 
technicians and field supervisors to project management and executive leadership. Our 
staff of professionals includes project directors, project managers, project engineers, 
construction managers, site superintendents, quality control engineers, safety officers, 
equipment operators, craft labor, and administrative support. Our leadership team is 
comprised of accomplished individuals from the environmental and infrastructure 
industry who share a commitment to successfully completing client projects that are 
safe, cost effective, and schedule-adherent. 
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EQUIPMENT

Forgen maintains a powerful and diverse fleet of construction and specialty equipment, 
supported by in-house mechanics at our three equipment yards. We have the right 
equipment for the most demanding projects, including a number of Komatsu PC 1250 and 
PC 800 Excavators. We provide exceptionally qualified operators who will ensure safety 
and productivity for each piece of equipment. Forgen implements a stringent maintenance 
program which requires that all equipment be serviced prior to mobilization, as well as 
undergo thorough periodic inspections to ensure that each piece is functioning properly 
and meets all safety requirements. Our specialized in-house fleet allows us to complete 
most projects with minimal support from subcontractors or rental facilities.
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EQUIPMENT

• DELMAG RH28
• LGP DOZERS
• DRILLING PLATFORM FOR LARGE DIAMETER AUGER MIXING
• LARGE INDUSTRIAL DOZERS
• OFF-ROAD HAUL TRUCKS
• AUTOMATED REAGENT MIX PLANTS
• ULTRA LONG REACH EXCAVATORS & CUSTOM ATTACHMENTS
• OFF-ROAD & ON-ROAD HEAVY TRUCKS & LIGHT VEHICLES
• MARINE EQUIPMENT BARGES
• MULTIPLE DREDGES
• SIGNIFICANT CRANE  INVENTORY
• MECHANICAL AND HYDRAULIC CLAMSHELLS
• CHISELS TOOLS
• HIGH CAPACITY DESANDING UNITS
• SINGLE AND MULTIPLE AUGERS

Forgen’s current equipment inventory includes more than 250 pieces of 
specialized tools and machinery. We are continually upgrading and servicing our 
equipment, using only the best tools and methods available. 



SAFETY & HEALTH PERFORMANCE is a key measure of Forgen’s success. Our 
INCIDENT AND INJURY-FREE (IIF™) culture keeps us focused on injury prevention, 
responsible actions, and sustained commitment. Lead by senior management and 
embraced company-wide, IIF™ emphasizes continual improvement in our practices and 
methods so that we maintain a culture of safety excellence.

SAFETY&HEALTH

OURCOMMITMENT
TO MAINTAIN A SAFE, HEALTHY, 

AND COMPLIANT WORKPLACE FOR 
ALL EMPLOYEES, REGARDLESS OF 

WORK LOCATION, AND DELIVER 
SUCCESSFULLY COMPLETED 

PROJECTS SAFELY FOR OUR CLIENTS.

OURGOAL
TO SEND EVERYONE HOME SAFELY AT 

THE END OF EVERY DAY, EVERYWHERE.

Forgen recognizes the importance of safety to the public, our employees, clients, and host communities. 
Our Incident and Injury-Free™ (IIF™) Commitment creates a culture where safety is personal, relative and 
important. Becoming IIF™ is a journey of continuous improvement where leadership teams and employees 
at all levels collaborate to create positive change in people, processes, culture and organizations. Our IIF™ 
Commitment is demonstrated first by our Executive Leadership and then by our project leadership, setting 
the example and engaging employees personally. Forgen combines continual improvement in traditional 
safety processes and practices with IIF™’s personal engagement and demonstrated care for each employee. 
Employee participation and engagement is a cornerstone of our IIF™ commitment. All new employees 
complete a 4-hour interactive IIF™ orientation course, typically prior to starting work. The IIF™ orientation 
opens lines of communication, creates relationships, and gives each employee an opportunity to explore how 
they think, feel, and relate to safety.

While our safety professionals lead the efforts with traditional safety programs and procedures, the IIF™ 
orientation is delivered by at least two company operations leaders who are certified IIF™ trainers with active 
project leadership positions (Project Managers, Superintendents). This conveys to our employees that our 
safety culture is not just promoted by safety professionals, but by all members of the management team.

SECTIONONE
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IIF™ delivery is our commitment on every project - no injuries, no property 
damage, and no adverse community or environmental impacts. The safety of our 
personnel, clients, subcontractors, and the surrounding community is a value, 
never to be compromised for production, profit, or ancillary project goals. All 
project personnel, including our subcontractors, have full Stop Work Authority for 
safety concerns.

EMR
2019 0.48
2018 0.68
2017 0.58

Forgen’s Senior Leadership, including the CEO, leads our IIF™ journey to drive continual improvement. 
The IIF™ Leadership Team meets monthly in 2-3 hour intensely honest sessions, where follow-up actions 
are developed, accountability is assigned, and results are documented and disseminated appropriately 
through the company. Senior Leadership and management team believes that every incident or accident 
is preventable. IIF™ delivery is our commitment on every project - no injuries, no property damage, and no 
adverse community or environmental impacts. 

The safety and health of our personnel, clients, subcontractors, and the surrounding community is a value, 
never to be compromised for production, profit, or ancillary project goals. All project personnel, including our 
subcontractors, have full Stop Work Authority (Stop- Talk-Accept) for safety concerns. The IIF™ Orientation 
teaches not only the requirement for Stop Work but also how to perform a Stop Work, with practice sessions 
and lessons, based on caring for one another, and with full support of senior management.

In conjunction with a site-specific Health and Safety Plan (HASP) and task specific Activity Hazard Analyses 
(AHA’s), all field activities and risk mitigation strategies include our Life Saving Absolutes (LSA’s). Our LSA’s are 
the ten most critical safety and health requirements that have the highest severity potential in our line of work. 
The LSA’s are non-negotiable. 

Forgen’s IIF™ commitment and culture will be fully integrated into all aspects of the project. Our commitment 
also includes full compliance with the applicable compliance safety requirements of 29 Code of Federal 
Regulations (CFR) 1910, Occupational Safety and Health Standards for General Industry; and 29 CFR 1926, 
Occupational Safety and Health Standards for Construction.

Pre-project orientation will be provided for all field personnel (including subcontractors) in coordination with 
commencing work. Emergency procedures will be detailed in the HASP and reviewed with all personnel 
participating on the project. Topics to review will include pre-emergency planning, site communications, 
emergency equipment and supplies, incident response, evacuation procedures, emergency medical 
treatment, and incident notification and reporting.

FORGEN REQUIRES ITS STAFF & SUBCONTRACTORS TO
 9 Promote safe behavior(s) with all coworkers and subcontractors
 9 Recognize safe behavior(s) at the management level
 9 Communicate that everyone has “Stop-Work-Authority”
 9 Report and learn from all incidents, near misses, and stop work situations
 9 Report all substandard and hazardous conditions or practices
 9 Always observe safety instructions for hazardous substances
 9 Wear appropriate personal protective equipment (PPE) for the task being     

 performed
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 SOIL MIXING EXPERIENCE  

Soil Mixing Experience
Forgen has extensive experience performing soil mixing operations 
and related pilot studies at a variety of industrial properties. Our 
experience is broad with respect to soil mixing equipment, specialty 
tools, and various mixing technologies. We have performed soil 
mixing in many unique settings utilizing drill rigs, large diameter 
vertical augers, and excavators to treat impacted soils in place and/
or for surgical removal and off-site disposal. Forgen has also used 
large diameter augers, drill rigs, multi-flight augers, and long-reach 
excavators with specialized attachments on assorted flood control 
projects.  
 
Supporting our efforts is our fully owned and maintained fleet of 
mixing equipment including Delmag and Hain platform rigs along 
with Kelly bars, large diameter augers, automated batch plants, QC 
monitoring systems, and support equipment. Additionally, we deploy 
equipment that captures the needed data for quality control such 
as depth, rpm, grout injection, and durations during stabilization 
operations.  
 
Successful design and execution of our soil mixing projects requires a 
comprehensive understanding of the site conditions and the goals to 
achieve. The Forgen team has the equipment, knowledge, and skills to 
successfully complete even the most demanding of projects.



SOIL MIXING SNAPSHOT  

PROJECT STATS LOCATION
Soil Mixing of Lead- and Titanium-Impacted 
Soils 97,000 CY of Soil Mixing New Jersey

Ogden Chemical Plant Remediation 22,100 CY of Soil Mixing Utah

Orlando Cutter Soil Mixing  Cutter Soil Mixing Florida

Soil Mixing
Former Wood Treating Facility Soil Mixing (Multiple Auger) Washington

Former Technicoat Site Remediation DSM Sodium Permanganate     
Treatment Texas

Feather River West Levee Program (A-D) 500,000 SF DSM (Multiple Auger) California

West Sacramento Levee Program 372,000 SF DSM (Multiple Auger) California

Norwich Powerplant Remediation 11,333 SF DSM New York

NJNG Powerplant Remediation 90,500 CY DSM New Jersey

Former Powerplant Soil Mixing California

First Energy - Lakewood Soil Mixing New Jersey

First Energy - Easton Soil Mixing Pennsylvania

Exxon Mobil Trenton Terminal 18,300 CY of Soil Mixing New Jersey

Shallow Soil Mixing - Former Powerplant 80,000 CY of Soil Mixing Georgia

SECTIONTWO
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Lead & Titanium-Contaminated Site 
Soil Mixing & Site Remediation
SAYREVILLE, NJ

∙ Transfer of  15,000,000
gallons of PCB-impacted
water

∙ Ex situ stabilization of 8,500
cy of PCB-impacted titanium
dioxide sludge

∙ In situ stabilization of 97,000
cy of titanium dioxide sludge

∙ Reservoir berm restoration
with  12,000 cy of excavation

PROJECT HIGHLIGHTS

This ongoing lead and titanium-contaminated site remediation project involved the in situ stabilization 
(ISS) of approximately 97,000 cy of titanium sludge from two areas at a former titanium ore 
processing facility. The scope of work included site dewatering; relocation of 8,500 cy of PCB-
impacted sludge; in situ stabilization; reconstruction of stormwater management berms; and site 
restoration. 

Approximately 50 acres of the site was covered with a “white” water that was contaminated with 
titanium dioxide and PCBs. As a cost-saving measure, Forgen used an on-site reservoir to store the 
contaminated liquid until it could be properly treated. The reservoir had a capacity of approximately 
15,000,000 gallons of water. The clean water in the reservoir was discharged and PCB-impacted 
liquid was then pumped into the reservoir to dewater the work zone. Personnel installed a series of 
bridging roads to be able to get out on the sludge and perform removal of the PCB-impacted sludge. 
Due to wet conditions, excavators had to maneuver on crane mats. On the eastern side of the site, 
an amphibious excavator was used to prevent crews from becoming landlocked. The removed sludge 
was processed using ex situ stabilization (ESS). 

The ISS work at the site was divided into treatment cells that were 4 ft deep, 20 ft wide, and 200 
ft long to complete ISS in a controlled manner. A truckload of Portland cement was pneumatically 
transferred to the surface of each cell. The in situ treatment process included a two-fold mixing 
approach, with a rake attachment that was used initially to allow a better distribution of the cement 
throughout the cell, followed by traditional bucket mixing for complete homogenization of the cement 
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and sludge. The ISS work was sequenced from the edges of the areas, moving inward toward the 
center of each area. After 1-2 days of curing, the previously treated material had sufficient strength 
to allow personnel to mix the next row of cells. Once the stabilization of all sludge was complete, the 
Forgen team reconstructed the west berm of the reservoir. The work completed by our team at the 
site was critical for the successful redevelopment of these areas. 

Lead & Titanium-Contaminated Site
Soil Mixing & Site Remediation



Chemical Plant Remediation
OGDEN, UT

∙ In situ soil stabilization

∙ Construction of 10,624 lf of
composite slurry wall to a
depth of 38 ft

∙ Excavation of RCRA SWMUs

∙ Recycling of unused HDPE
sheet piles

∙ Access road construction

∙ Site grading and SWPP
BMPs

∙ On-site crushing operations

∙ Quarry and borrow area
development

PROJECT HIGHLIGHTS

This multi-faceted remediation project was performed by Forgen, formerly Great Lakes 
Environmental & Infrastructure, at an active chemical plant in Ogden, Utah. The scope of work 
included development and reactivation of an on-site quarry to produce rock needed for berm 
and barrier wall platform construction; in situ soil stabilization to support barrier wall platform 
construction and improve seismic stability; barrier wall work pad construction; soil-sepiolite slurry wall 
construction; HDPE sheet pile installation; and final dike construction and rock slope protection. The 
project also included remediation of two RCRA Solid Waste Management Units (SWMUs) and 
placement of excavated material in an on-site consolidation area.

Performed as an RCRA corrective action under the regulatory authority of Utah’s Department of 
Environmental Quality, the barrier wall was constructed around a series of evaporation ponds to 
prevent process residuals and waste by-products stored in the ponds from migrating off site. Since 
the project was situated in the former dry lake bed of the Great Salt Lake, due to soft underlying soils 
and groundwater at or near the existing grade, a 5 ft working platform had to be constructed in order 
to provide a stable working surface for barrier wall construction. Working platform construction 
consisted of placing 1.5 ft of material, produced at the on-site quarry, and stabilizing the lower 3.5 ft 
of subgrade with in situ soil stabilization. 

Chemical Plant Remediation 



Orlando Cutter Soil Mixing
ORLANDO, FL

∙ Cutter Soil Mixing (CSM)
technology to construct a
slurry wall up to 62 ft below
existing grade

∙ Demolition of various
structures to facilitate
construction of the barrier
wall

∙ Jack and bore under an
active railroad to install
ground water treatment
system piping

∙ Groundwater treatment
system consisted of 81
individual wells of varying
types

PROJECT HIGHLIGHTS

The Orlando project included multiple tasks and specialty construction technologies. Forgen assisted 
in the design and implementation of a barrier wall constructed with Cutter Soil Mixing (CSM) 
technology. This technology was chosen due to the confining nature of the site which was bound by 
an active rail road on the north side and a city street on the south side as well as operating business 
on other boundaries. The construction of the barrier wall was the first major task where site 
demolition, site controls, pre-excavation and utility protection had to be implemented. Forgen utilized 
a specialized double-wheel rotary cutter developed by Bauer to install the barrier wall on the confined 
site to limit disturbance to the street, rail road and adjacent structures. This barrier wall was installed 
to a depth ranging from 55 to 62 ft below existing grade in order to tie into the underlying Hawthorn 
clay formation. The barrier wall met the required performance criteria of both strength and 
permeability 24 psi and 1 x 10-7 cm/sec, respectively.

The top two feet of soil was then excavated and replaced with clean imported fill material prior to the 
start of the groundwater remediation system. A number of legacy process pipes were found during 
excavation activities as well as during the barrier wall installation. The subject pipes were traced back 
to the street or its termination point so that they could be removed during the street closure or 
plugged and abandoned in place. This work included the tapping of numerous unknown abandoned 
utilities to identify their past use. Work also encountered wooden trough type pipes that were found 
which were believed to date back to the original plant construction circa 1880’s. A specialized 
vacuum excavator to “pothole” down was utilized in order to locate all marked utilities and known 
process lines.

Orlando Cutter Soil Mixing



Over 20,000 ft of HDPE pipe was installed and tested to connect to 81 wells which fed a prefabricated 
groundwater treatment system.  A portion of this piping network was installed under an active railroad 
via jack and bore to access wells located on the north side of the railroad right of way. The system 
had three methods of discharge including an infiltration gallery, injection wells and a connection to the 
POTW. 

Restoration of the site included the replacement of sidewalk, concrete paving on various properties, 
asphalt milling and paving as well as extensive landscaping to establish grass cover, shrubberies and 
trees. Water service was reestablished to two of the properties.

Orlando Cutter Soil Mixing



The soil stabilization effort required stabilizing 30 percent of the lower 3.5 ft of the working pad to 
meet the seismic requirements of the design and help strengthen the subgrade below the upper 1.5 
ft of the work pad. Chemical constituents in the existing soils and groundwater elevations, relative to 
the finish grade of the working pad, varied throughout the site. To meet the unconfined compressive 
strength requirements for in situ stabilized soils, the team had to continually monitor the grout mix to 
account for variable subsurface soil conditions and the presence of destabilizing constituents such 
as sodium chloride, ammonium chloride, sodium hypochlorite, and raffinate. 

Forgen successfully completed in situ soil stabilization by making consistent adjustments to the 
amount of grout added and water-to-cement ratio of the grout mix while monitoring preliminary 
unconfined compressive strength testing throughout the project. The in situ soil stabilization was 
performed during the winter and required additional effort to prevent the grout from freezing in the 
batch plant, hoses, and mixing equipment. This was accomplished by working 24 hours per day and 
using specialized heating units. Upon completion of the in situ soil stabilization, the site was shut 
down for the remainder of the winter.  

Construction of the composite HDPE/soil-sepiolite slurry wall commenced in May of 2013. In total, 
11,000 lf of slurry wall was constructed around the ponds to a maximum depth of 38 ft. Construction 
progress was accelerated utilizing a two-shifts-per-day schedule and the wall was completed in less 
than one month. The performance specification for the slurry wall backfill permeability was 1 x 10-7 
cm/sec. Actual permeability measured post installation was 5 x 10-8 cm/sec. A total of 275,000 sf 
of HDPE sheeting were installed in the center of the soil-sepiolite slurry wall using a custom made 
mandrel to ensure the structural integrity of each panel. A hydraulic sealant was applied to each joint 
of the HDPE sheet pile prior to installation in the trench. An in-house, custom designed and fabricated 
slurry batch plant was utilized for mixing the soil stabilization grout and slurry trench backfill. 

Additional work included grading to improve site drainage, installation of various drainage pipelines 
and outfalls, construction of a perimeter site access road, and placement of riprap for dike slope 
armoring around the outer perimeter of the new dike construction.

Chemical Plant Remediation 



Soil Mixing 
Former Wood Treating Facility
RENTON, WA

∙ In Situ Stabilization via auger
mixing

∙ Excavation, transportation
and offsite disposal of
impacted material

∙ Soil mixing performed by
mixing soil in a vertical
column to the required depth

∙ Successful remediation and
resulting redevelopment

PROJECT HIGHLIGHTS

Forgen performed remedial activities at this former wood treating site in Renton, Washington using 
In Situ Stabilization (ISS) soil mixing technology. The project site was a 20 ac property located on 
the southwestern shore of Lake Washington where wood treating operations took place from 1955 
until the site closed in 1982. A site assessment conducted in 1983 identified polycyclic aromatic 
hydrocarbon (PAHs) and pentachlorophenol (PCP) in the soil and groundwater. 

Site remediation was undertaken to satisfy portions of a Consent Decree with the Washington State 
Department of Ecology. The In Situ Stabilization (ISS) of contaminated soil using auger mixing was 
selected over the conventional “dig and haul” approach due to its lower cost, elimination of the need 
for dewatering and water treatment, and elimination of high volume truck traffic through adjacent 
residential areas.

The scope of work required demolition of remaining surface and subsurface structures; excavation, 
stockpiling and loading of hazardous and non-hazardous soil and debris; and final site restoration. 
ISS work included the drilling and mixing of 375 columns to a maximum depth of 25 ft using a Delmag 
rig equipped with an 8.5 ft diameter auger. Soil mixing was performed by mixing the soil in a vertical 
column to the required depth. The mixing location was determined by offsets established by the 
project surveyor. The operator positioned the auger over the column marker stake with the assistance 
of a ground laborer. Once in position, the operator began the flow of the reagent, and rotated the 
auger while lowering it into the soil.

The mixing auger had two ports on each of its two flights to deliver cement and bentonite. The 
mixture was delivered from a batch plant using a positive displacement pump. It was carried through 
a high-pressure pneumatic hose which ran up the boom of the rig and into the hollow Kelly bar at 
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a swivel and out through the auger ports. As the mixing auger penetrated into the soil, slurry was 
pumped from the mixing plant to the mixing rig through the hollow Kelly bar exiting through ports 
at the tip of the mixing auger. The mixing auger was custom designed to lift and loosen the soil, 
blending it with slurry in “pugmill” fashion. The operator continued mixing to the bottom of the column 
design depth. The entire column was stroked up and down while using the remainder of the reagent, 
completing two mixing strokes per column. 

In order to ensure that the material was thoroughly mixed into a homogenous monolith, an 
overlapping drilling pattern was designed, consisting of drilling a series of primary and secondary 
overlapping shafts. The end product characteristics of the treated waste were those of a homogenous 
soil-cement.

Following successful remediation, this site was developed into the training facility for the Seattle 
Seahawks.

Soil Mixing
Former Wood Treating Facility 



Former Technicoat Site Remediation
FORT WORTH, TX

∙ In situ mixing of impacted clay
soils 28 ft below land surface
with sodium permanganate

∙ Installation of engineered
excavation support structure

∙ Installation and operation of
dewatering and treatment
system

∙ Scope of work included
asphalt removal/haul-off and
resurfacing

∙ excavation/haul-off and
backfill of cadmium-impacted
areas and chlorinated
hydrocarbon PCLE

PROJECT HIGHLIGHTS

Forgen was contracted to treat soils within a chlorinated hydrocarbon protective concentration level 
exceedance (PCLE) zone to the top of bedrock (approximate depth of 28 ft below land surface) using 
in situ soil mixing with sodium permanganate injection to oxidize the contaminants with the underlying 
ground water plume. The treatment was completed with a RH-20 Delmag rig turning a 6 ft auger 
attachment to inject and mix the sodium permanganate into impacted soils. The treated soils were 
excavated and disposed of at a Class II disposal facility. Following the excavation of treated soils, the 
area was backfilled. Additional features of work included asphalt removal/haul-off and resurfacing; 
installation of an excavation support structure and dewatering and treatment system with the ability 
to support excavation 28 ft below land surface; and excavation/haul-off and backfill of cadmium-
impacted areas and chlorinated hydrocarbon PCLE area. 

Former Technicoat Site Remediation 



Feather River West Levee Project 
Areas A-D
SUTTER COUNTY, CA

∙ Completion of 4.6M+ sf of
soil-bentonite open trench
cutoff wall

∙ Construction of 500,000 sf
soil-bentonite cutoff wall to
depths of approximately 100
ft using Deep Soil Mixing
(DSM)

∙ Construction of 450,000 sf
soil-cement-bentonite cutoff
wall to depths of ≈ 120 ft
using DSM

∙ Coordination of 90 utility
crossings (sewer force mains,
overhead power lines, and
pressurized irrigation pipes)

PROJECT HIGHLIGHTS

Forgen and joint venture partners constructed a soil-bentonite cutoff wall for Area A along 7,500 lf of 
the Feather River Levee in Yuba City, California. The cutoff wall consisted of 500,000 sf using single 
pass Deep Soil Mixing (DSM) technology and 150,000 sf of conventional open trench. Preparatory 
work included demolition; clearing and grubbing; top soil stripping; utility removal/relocation; 
and levee degrade to facilitate cutoff wall construction. Once the wall was installed, the levee 
embankment was rebuilt from suitable levee fill. Additional work included a cement-bentonite slurry 
wall constructed to close a gap around a PG&E utility.

Scope of work for Area B and Area D included the construction of a soil-bentonite cutoff wall 
along 16.5 miles of the Feather River Levee in Sutter and Butte County, California. The cutoff wall 
consisted of 4.5M sf using conventional open trench method and 450,000 sf using single pass 
DSM. Preparatory work included demolition; clearing and grubbing; topsoil stripping; utility removal/
relocation; and levee degrade to facilitate cutoff wall construction. Once the wall was installed, the 
levee embankment was rebuilt from suitable levee fill.

Feather River West Levee Project
Areas A-D 



West Sacramento Levee Improvement Program
The Rivers Phase 1
SACRAMENTO, CA

∙ Construction of a 2,950 lf soil- 
cement-bentonite cutoff wall
to depths between 90 and
135 ft using the Deep Soil
Mixing (DSM) method

∙ Implementation of Single
Pass Method for DSM

∙ Degrading of existing levee
(66,868 cy)

∙ Placement of 50,399 cy of
embankment material to
reconstruct levee

PROJECT HIGHLIGHTS

This project involved construction of a soil-cement-bentonite cutoff wall along 2,950 lf of Sacramento 
River levee in West Sacramento. The wall had a surface area of approximately 372,000 sf and was 
installed to depths between 90 and 135 ft using a multi-flight auger system to perform the Deep Soil 
Mixing (DSM) method. It was the deepest wall yet constructed in the Sacramento levee system.
The Rivers Phase 1 project was the first of several Early Implementation Projects conducted by 
the West Sacramento Area Flood Control Agency (WSAFCA) Levee Improvement Program. The 
Program’s goals were to achieve levee improvements sufficient to withstand a 200-year flood event 
on 50 miles of levees surrounding the City of Sacramento; begin levee improvements as soon as 
possible to reduce flood risk; and incorporate recreational and ecosystem restoration elements into 
the levee improvements. 

The levee segment selected for the inaugural project was approximately 2,950 ft long and located on 
the right bank of the Sacramento River in West Sacramento, California. Specific issues at the Rivers 
site included unstable slopes caused by improper levee geometry, seepage (under and through the 
levee), erosion damage, and non-compliant vegetation. 

Corrective measures addressed by the design included the installation of an impermeable cutoff 
wall along the entire length of the project, as well as levee grading and slope flattening to correct 
the stability issues. Encroachments and vegetation within the project footprint were removed and 
reconfigured to comply with current U.S. Army Corps of Engineers (USACE) and Central Valley Flood 
Protection Board policy.  

West Sacramento Levee Improvement Program
The Rivers Phase 1 



Forgen’s role was to provide overall construction management and quality control for the prime 
contractor constructing the DSM cutoff wall and to provide subcontracted earthwork services 
necessary to complete the levee degrade and reconstruction. Other features of work included the 
flattening of the landside and the waterside slopes, construction of a paved levee patrol road and 
river overlook, a paved pedestrian/bicycle path, an aggregate maintenance road, and several ramps 
to provide access onto the levee. 

The project site was adjacent to a residential neighborhood, local park, and elementary school. 
Weekly coordination meetings were conducted to ensure the project accommodated the daily bus 
schedule and school traffic. The project was also on a time critical completion schedule. Forgen 
recognized that utilizing a single pass method to mix the cement and bentonite in a single step would 
save time and money compared with dual phased approach originally specified. This modification to 
the approach proved valuable, allowing the project to complete on time and under budget.

West Sacramento Levee Improvement Program
The Rivers Phase 1 



Norwich Power Plant Remediation 
NORWICH, NY

∙ In situ solidification of 12,000
cy of MGP-impacted soils

∙ Close proximity to residential
homes

∙ Transportation and disposal
of 4,500 tons of MGP-
impacted soils

∙ PIIAN perimeter odor control
misting system

∙ Completed within the NY
Susquehanna & Western
(NYSW) railroad right-of-way
(ROW)

PROJECT HIGHLIGHTS

The New York State Electric & Gas (NYSEG) Norwich Former MGP site was located at 24 Birdsall 
Street in the City of Norwich, Chenango County, New York. In 2010 NYSEG completed in situ 
solidification (ISS) remediation of the on-site area. The off-site area located across the street from the 
former facility contained product-impacted soils that also needed remediation. 

The off-site target area remedial activities included precut excavation of approximately 3,000 cy of 
soil to accommodate the volume expansion of soils during ISS. ISS of approximately 12,000 cy of 
MGP-impacted soil extending an average depth of 26 ft and 2 ft to 4 ft into the underlying confining 
layer. The project was completed within the NY Susquehanna & Western (NYSW) railroad right-
of-way (ROW) and in close proximity to residential homes with extensive odor control systems 
in place, including PIIAN misting system, BioSolve Pink Water, and Rusmar Odor Control Foam. 
Additional scopes of work included demolition of a NYSW signal control building, vibration monitoring, 
transportation and disposal of ISS swell material, site restoration, temporary fencing, seeding, and 
installation of new signal controls/control building.

The project was completed under budget and with minimal impact on the surrounding residents. All 
remedial targets for this contract were achieved or exceeded for this project.

Norwich Power Plant Remediation
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Confidential MGP ISS & Excavation Project
NEW JERSEY

∙ Demolition of existing building
and abandoned utility
services

∙ Asbestos, universal waste,
and potentially hazardous
waste removal

∙ Excavation, removal, and final
disposition of approximately
70,000 tons of impacted soil

∙ In situ stabilization via
auger mixing of 86,000 cy
of impacted soils to depths
ranging from 18 to 48 ft

PROJECT HIGHLIGHTS

Forgen provided services for this former MGP facility. Site preparation included the demolition and 
removal of an existing building and its contents (including asbestos-containing material, universal 
waste, and hazardous waste); the abandonment of water, sewer, electric, and gas utility services; the 
installation of erosion controls and temporary fence with privacy screen around the site perimeter; 
setting up a support zone and contamination reduction zone; and establishing a remote stockpiling 
area.

The site was pre-excavated to a depth of 10 feet in preparation for ISS work.  This included the 
removal of asphalt pavement and concrete slabs and the excavation, transport, and off-site thermal 
treatment of 47,000 cubic yards of MGP-impacted soil. Obstruction (e.g., footers, foundations, pilings, 
etc.) encountered during the pre-excavation were size-reduced and disposed of off-site with the 
contaminated soils. Extensive dewatering was conducted to maintain a dry platform at the bottom 
of the excavation. The collected water was treated in an on-site water treatment facility prior to 
discharge.   

ISS was performed using both a crane-mounted Hain platform and a Delmag RH28 drill rig. The 
crane/platform assembly was supplemented with a swivel-mounted, top-feeding Kelly Bar capable of 
reaching a depth of 55 feet bgs and used to turn augers ranging from 6 to 10 feet in diameter.  The 
Delmag rig used a 40 foot Kelly bar to turn augers ranging from 4 to 6 feet in diameter.  A grout plant 
was set up and the required reagent admixture was produced on-site then conveyed to the auger 
rig, where it was added on a per weight basis using a pre-determined mix design of 9% by weight for 
Portland cement and 3% by weight for ground granulated blast furnace slag. ISS was first performed 
at a 10-foot-wide perimeter that was keyed 4 feet into the clay layer, followed by the interior ISS 
keyed 2 feet into the clay layer.  The ISS-treated material met the project performance requirements 
>50 psi unconfined compressive strength and <1x10-6 cm/s hydraulic conductivity.

Confidential MGP ISS & Excavation Project 



Once ISS was completed, the site was backfilled to the required elevations, using imported clean fill 
soil. Backfill material was installed in controlled lifts and compacted. Once the required grades were 
established a demarcation layer was installed atop the backfill material then the site restoration was 
completed by installing paving subbase stone and pavement in a majority of the site and topsoil and 
seeding in other specified areas.

Confidential MGP ISS & Excavation Project 



Soil Mixing
Former Power Plant Site
SAN FRANCISCO, CA

∙ Installation of over 750 ISS
columns from depths of 20 to
50 ft below grade

∙ Utilization of augers ranging
from 4 to 8 ft in diameter

∙ Utilization of two ISS drill rigs
and batch plants to perform
simultaneous ISS operation

∙ ISS through debris including
timber piles

∙ Extensive odor management

∙ High visibility and
environmentally sensitive site
along the San Francisco Bay

PROJECT HIGHLIGHTS

This project involved performing in situ stabilization (ISS) to address coal tar-impacted soil containing 
continuous dense non-aqueous phase liquid (DNAPL) associated with former manufactured gas plant 
(MGP) operations at the site. Remedial action objectives for the project included mitigating migration 
of continuous DNAPL to bay sediments, mitigating exposure to soil and soil gas, and mitigating 
potential for chemical of potential concern (COPC) in soil to leach into groundwater. ISS involved 
treatment of two distinct areas within the site to address the DNAPL.

Forgen was contracted to perform ISS activities, as well as odor control during implementation of the 
treatment remedy for impacted soils. The scope of work included drilling ISS columns in two distinct 
treatment areas encompassing approximately 20,000 sf of the site. More than 26,000 cy of ISS was 
completed using mixing augers ranging from 4 to 8 ft in diameter in order to treat 100 percent of the 
DNAPL-impacted soils. Work was performed over a six month period utilizing two ISS drill rigs and 
batch plants to complete treatment on time, and to prevent any impacts and delays of subsequent 
phases of this remediation.

ISS was completed in the northern and southern continuous DNAPL areas to depths ranging from 20 
to 50 ft bgs, and included penetration of approximately 3 ft into the underlying bay mud. The primary 
performance criteria for the treatment zones was a minimum unconfined compressive strength of 30 
psi, maximum hydraulic conductivity of 1 x 10-6 cm/sec, and visual observation of soil cores to ensure 
there was no unmixed soil or observed DNAPL. Additionally, ISS within the bulkhead area of the 
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northern zone was completed through the fill zone and approximately 15 to 20 ft of the underlying bay 
mud, with a minimum unconfined compressive strength of 100 psi, in order to stabilize the soil mass 
behind the bulkhead. 

The scope of work also included handling of the ISS swell material within the treatment zones 
and management of obstructions encountered during drilling. Throughout the project, a number of 
obstructions such as brick, rocks, concrete, miscellaneous debris, as well as historic timber piles 
were encountered. For timber piles and wood debris, an auger configuration with aggressive cutting 
teeth was utilized to allow advancement of the auger to full treatment depths through the debris while 
incorporating the material within the mixed column. All other obstructions were managed by utilizing 
an excavator to remove the material up to 20 ft bgs. 

Soil Mixing
Former Power Plant Site 



FirstEnergy Former MGP Site
LAKEWOOD, NJ

∙ Removal of 9,100 tons of
impacted material

∙ Expansive excavation support
and dewatering systems

∙ Excavations ranging from 10-
20 ft bgs

∙ In situ soil blending to meet
disposal criteria/minimize
costs

∙ Stabilization of impacted
material using Calciment to
pass PFT

∙ Coordinated with local
agencies to minimize impact
to traffic

PROJECT HIGHLIGHTS

Forgen was contracted by FirstEnergy to perform excavation of MGP-impacted soil and removal of an 
existing wooden culvert as part of a remedial action at the Lakewood former MGP site. Arcadis US, 
Inc., served as oversight engineer. 

Contaminants present at the site included benzene, toluene, ethylbenzene, and xylenes and 
polyaromatic hydrocarbons (PAHs). Remedial activities were broken up into two areas, northern 
and southern excavations. The northern excavation required the installation of a steel sheet 
pile excavation support system inclusive of supportive wales and tie backs. Due to the shallow 
groundwater elevation, a well point dewatering system with over 115 well points was designed and 
installed to lower the groundwater levels to allow for the efficient removal of impacted material in a 
dry state. The extracted water was conveyed via a vacuum extraction system to a multiple tieron-
site ground water treatment system designed to treat the water to acceptable permit levels prior 
to discharge to a local sanitary sewer. Forgen also stabilized 5,300 cy of petroleum-impacted/wet 
material utilizing ISS bucket mixing methods to pass PFT and meet the criteria for over the road 
transportation. Calciment was added at an approximate 5% by weight and mixed into the material 
using a CAT 326 long reach excavator. Material was treated in pre-sized cells and ultimately removed 
for off-site disposal.

The performance of the remedial excavation required the positive location and protection of both 
overhead and underground utilities as well as the preservation of pedestrian walkways and existing 
fencing. Excavation depths ranged from 10 ft to 20 ft below ground surface that required ex situ 
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blending and stabilization to meet disposal facility requirements and over the road transportation 
criteria. The impacted material was transported to a licensed thermal treatment facility for treatment 
and subsequent disposal. Due to the presence of main roads and residential homes surrounding the 
site and the requirement to minimize the impact to residents and daily traffic, clearly defined trucking 
routes had to be established that required close coordination with the local government agencies.  

The excavated impacted material was transported to an on-site temporary structure fitted with an 
adequately sized air handling/carbon filtration system designed to eliminate VOC and odor emissions. 
Remediation also required the removal of impacted material around an existing storm sewer system 
and existing wood culvert in the southern portion of the site. Following backfill and compaction, the 
entire site was capped with a 1 ft layer of clean fill and extensive restoration seeding/planting.

FirstEnergy Former MGP Site 



FirstEnergy
Former MGP Site Remediation
EASTON, PA

∙ Removal of 12,200 tons
of impacted material from
multiple excavations

∙ Excavations ranging from 6 ft
to 23 ft in depth

∙ Stabilization of impacted
material using Calciment to
pass PFT

∙ Demolition of multi-story
buildings adjacent to an
active roadway

∙ Demolition of over 2,900
tons of surface/subsurface
concrete structures

PROJECT HIGHLIGHTS

Forgen was contracted by FirstEnergy to perform remedial activities at this former MGP site that 
contained both above and below-ground gas holders. Contaminants included DNAPL, NAPL, TPH, 
benzene, coal tar, and ash. The remediation included the removal of impacted material to a depth of 
6 ft for the majority of the site and removal of all impacted material from a below-ground gas holder 
to a depth of 23 ft. The former coal bin walls were demolished using an innovative non-intrusive 
technology to ensure the preservation of the underlying dry sack stone wall. Remedial activities 
included demolition, excavation, and disposal of gas holder slabs, walls, and foundations, as well as 
removal of all underground piping, valves, and pits once associated with active plant operations. 

Forgen stabilized MGP-impacted material in multiple underground gas holders using bucket mixing 
ISS techniques. Approximately 10% Calciment was added to the material to render it a free flowing 
product and in preparation for thermal treatment. Approximately 2,500 cy of impacted material was 
stabilized in this manner. Additional scopes included removal of three underground storage tanks, 
asbestos abatement, demolition of two abandoned multi-story buildings, active utility relocation/re-
installation, dust/odor control, and backfilling/compacting followed by asphalt cap installation. First 
Energy was pleased with Forgen’s performance and this project was finished on time and under 
budget. 

FirstEnergy
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Exxon Mobil Trenton Terminal
TRENTON, NJ

∙ Petroleum hydrocarbon
impacts extend to 17 ft below
ground surface

∙ Bucket Soil Mixing using
Portland cement and ground
granulated blast furnace slag

∙ Soil Mixing treatment
completed on-time and within
budget

∙ Zero safety incidents

PROJECT HIGHLIGHTS

The Site was situated on Duck Island, located along the southwestern border of the Hamilton 
Township in Mercer County, New Jersey, which contains several active petroleum terminals, a 
former landfill, and a power plant. It is bounded by the Delaware River to the southwest and an 
artificial wetland to the southeast. The Site was used for industrial purposes beginning in 1931 
and later became a part of ExxonMobil. On January 3, 1974, there was a documented release of 
approximately 600,000 gallons of Number 2 Fuel Oil at the Site. Approximately 276,000 gallons of 
fuel oil were reportedly recovered and an unknown quantity of fuel oil was discharged into the 
Delaware River. The remedial action at the Site was to address residual free product in saturated 
soils to minimize contributions to the downgradient groundwater plume. This residual free product 
was addressed by solidification through Soil Mixing.     

The scope of work provided by Forgen included: 

• Mobilization of all personnel and equipment required for the performance of Soil Mixing
• Installation and set-up of grout plant and all associated equipment
• Supply and manage the importation of Portland cement and granulated ground blast furnace

slag (GGBFS) for the generation of grout required for Soil Mixing implementation
• Performance of Soil Mixing in a targeted area to an approximate maximum depth of 15 ft below pre-               
    excavated elevation
• Management of swell generated during Soil Mixing operations, limited to the removal of material in

support of Soil Mixing advancement

Exxon Mobil Trenton Terminal 



• Survey for Soil Mixing work
• Performance of Quality Control (i.e performance criteria sample collection and analysis) and the

preparation of progress reports, submittals, and Contract Records Documents after determination
of completion

• Site housekeeping and demobilization

The Soil Mixing was generally performed in cell sizes of 525 sf (typically 15 ft wide by 35 ft).  Due to 
varying depths, the daily production rate varied with an approximate average of 890 cy/day.  The mix 
design used for Soil Mixing will consist of 6% blast furnace slag cement (slag) and 4% Portland 
cement (cement) by dry soil weight. The weights of slag and cement was calculated using the 
provided dry soil weight of 105 lbs/cf. Soil Mixing grout batching will be performed using a Forgen 
owned Scheltzke MS 700 fully automated grout mixing plant. The operator programmed the plant to 
deliver correct amount of water, cement and slag in accordance with the prescribed mix design. The 
appropriate amount of water will then be metered into the colloidal mixing tank and dry reagent will 
be metered into the batch tank using two separate screw conveyors to deliver the specified weight of 
slag and cement. 

Once the grout is initially mixed it will be transferred to the agitator storage tank with a capacity 
of approximately 750 gallons. Grout from the agitator storage tank was pumped through piping to the 
active Soil Mixing work area using the batch plant pumping system which could be operated by the 
batch plant operator or from a remote control box by the Soil Mixing operator. An excavator was 
used to homogenize the grout and soil over the entire depth of the treatment cell. The soil and grout 
were mixed until the material appears adequately homogenized. Once a cell has been considered 
visually homogeneous, the measurement of the Soil Mixing treatment depth will be determined by 
survey. At a rate of 1 sample per 500 cy, Soil Mixing field samples were collected from the treated 
soil within 1 Hr of mixing completion while still wet and pliable.  Each wet grab sample was obtained 
at the location and depth requested by the client, using the excavator bucket. All samples met the 
performance criteria of greater than 50 psi unconfined compressive strength (UCS) and less than 
1x10-6 cm/s hydraulic conductivity. Swell material exceeding the maximum elevation of Soil Mixing 
treated material (6 ft below original grade) was excavated and stockpile for load-out and off-site 
disposal by others.  

Exxon Mobil Trenton Terminal 
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THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD
INDICATED.  NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must have ADDITIONAL INSURED provisions or be endorsed.
If SUBROGATION IS WAIVED, subject to the terms and conditions of the policy, certain policies may require an endorsement. A statement on
this certificate does not confer rights to the certificate holder in lieu of such endorsement(s).

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN
ACCORDANCE WITH THE POLICY PROVISIONS.

$

CERTIFICATE HOLDER

© 1988-2015 ACORD CORPORATION.  All rights reserved.
ACORD 25 (2016/03)

AUTHORIZED REPRESENTATIVE

CANCELLATION

DATE (MM/DD/YYYY)

CERTIFICATE OF LIABILITY INSURANCE

OTHER:

LOCJECT
PRO-

POLICY

GEN'L AGGREGATE LIMIT APPLIES PER:

OCCURCLAIMS-MADE

COMMERCIAL GENERAL LIABILITY

PREMISES (Ea occurrence) $
DAMAGE TO RENTED
EACH OCCURRENCE $

MED EXP (Any one person) $

PERSONAL & ADV INJURY $

GENERAL AGGREGATE $

PRODUCTS - COMP/OP AGG $

$RETENTIONDED

CLAIMS-MADE

OCCUR

AGGREGATE $

EACH OCCURRENCE $UMBRELLA LIAB

EXCESS LIAB

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES  (ACORD 101, Additional Remarks Schedule, may be attached if more space is required)

INSR
LTR TYPE OF INSURANCE POLICY NUMBER

POLICY EFF
(MM/DD/YYYY)

POLICY EXP
(MM/DD/YYYY) LIMITS

PER
STATUTE

OTH-
ER

E.L. EACH ACCIDENT

E.L. DISEASE - EA EMPLOYEE

E.L. DISEASE - POLICY LIMIT

$

$

$

ANY PROPRIETOR/PARTNER/EXECUTIVE

If yes, describe under
DESCRIPTION OF OPERATIONS below

(Mandatory in NH)
OFFICER/MEMBER EXCLUDED?

WORKERS COMPENSATION
AND EMPLOYERS' LIABILITY Y / N

AUTOMOBILE LIABILITY

ANY AUTO

OWNED SCHEDULED

HIRED NON-OWNED
AUTOS ONLY AUTOS

AUTOS ONLY AUTOS ONLY

COMBINED SINGLE LIMIT

BODILY INJURY (Per person)

BODILY INJURY (Per accident)

PROPERTY DAMAGE $

$

$

$

$

INSD
ADDL

WVD
SUBR

N / A

$

(Ea accident)

(Per accident)

The ACORD name and logo are registered marks of ACORD

COVERAGES CERTIFICATE NUMBER: REVISION NUMBER:

INSURED

PHONE
(A/C, No, Ext):

PRODUCER

ADDRESS:
E-MAIL

FAX
(A/C, No):

CONTACT
NAME:

NAIC #

INSURER A :

INSURER B :

INSURER C :

INSURER D :

INSURER E :

INSURER F :

INSURER(S) AFFORDING COVERAGE

$
$
$
$
$

GVNHLWKP

06/29/2022

Forgen, LLC
6025 S. Quebec St., Suite 300
Centennial, CO 80111

1,000,000

1,000,000

713-877-8975 713-877-8974

Steadfast Insurance Company

2,500
A

2,000,000

5,000,000

16535

06/29/202206/29/2021

06/29/202206/29/2021

1,000,000

300,000

4,000,000

26387

A

Zurich American Insurance Company

GPL775552402

Hired Phys Dam

SXS760813800

B

B

4,000,000

5,000,000

N

McGriff Insurance Services, Inc.
10100 Katy Freeway, #400
Houston, TX 77043

Forgen, LLC
6558 Lonetree Blvd.
Rocklin, CA 95765

06/29/2021

06/29/2021

WC764546602

06/29/2021

Errors & Omissions

1,000,000

06/29/2022

Contractors Pollution Liability 10,000

Certificate Holder is included as an Additional Insured, where required by written contract on the General Liability, Automobile, and Excess Liability policies.  Waiver of
Subrogation, where required by written contract, in favor of the Certificate Holder is included on General Liability, Automobile, Workers Compensation and Excess Liability
policies.  Coverage is primary and non-contributory as respects to the General Liability, Automobile Liability and Umbrella Liability policies as required by written contract.
Additional Insured, Waiver of Subrogation and Primary and non-contributory wording is limited to the extent of the policy terms, conditions and exclusions.  Excess Liability
coverages follow form.  In the event of cancellation by the insurance companies, the policies have been endorsed to provide (30) days’ Notice of Cancellation (except for
non-payment) to the certificate holder shown below.

2,000,000

BAP764546802

Comp/Coll Ded.
X

X

X

X

X

X

X

X

X

X

X

X
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ACORD 101 (2008/01)
The ACORD name and logo are registered marks of ACORD

© 2008 ACORD CORPORATION. All rights reserved.

THIS ADDITIONAL REMARKS FORM IS A SCHEDULE TO ACORD FORM,

FORM NUMBER: FORM TITLE:

ADDITIONAL REMARKS

ADDITIONAL REMARKS SCHEDULE

AGENCY CUSTOMER ID:

LOC #:

PRODUCER

CARRIER NAIC CODE

POLICY NUMBER

INSURED

ISSUE DATE:

CERTIFICATE NUMBER: GVNHLWKP

Forgen, LLCMcGriff Insurance Services, Inc.

Excess Liability
Effective: 06/30/2021 - 06/30/2022
Carrier: Allied World National Assurance Company, NAIC #10690
Policy Number: 03124065
$10,000,000  Per Incident Limit
$10,000,000  Policy Aggregate

Excess Liability
Effective: 06/30/2021 - 06/30/2022
Carrier: Aspen Specialty Insurance Company, NAIC #10717
Policy Number: EX00H6621
$10,000,000  Each Claim
$10,000,000  Policy Aggregate

06/29/2021
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Bench-Scale Treatability Study Cost Breakdown 22-037
Former Ameren MGP Site

 Central, IL 3/23/2022
Unit Price Schedule  

Item Description Test Method Units Est. Unit Extended
 No. Price Price
1 Initial Sediment Physical Characterization   22,720.00$          
 Material Preparation & Holding NA UP 4 100.00$      400.00$                   

Water Testing (pH, Hardness, & TDS) EPA 600 / Hach UP 0 75.00$        -$                         
Soil pH EPA 600 / Hach UP 4 50.00$        200.00$                   
Particle Size Sieve Analysis ASTM D6913 / D422 UP 4 90.00$        360.00$                   
Organic Content (Loss on Ignition) ASTM D2974 UP 4 75.00$        300.00$                   

Moisture Content ASTM D2216 UP 4 15.00$        60.00$                     
SPLP (Method 8260 on leachate) EPA 1312 mod. UP 4 350.00$      1,400.00$                

LEAF (Method 1316, 8260 on leachate) EPA Method 1316 mod. UP 4 5,000.00$   20,000.00$              
2 Initial Mixture Development  8,720.00$            
 Sample Preparation, Supplies, & Holding NA UP 8 100.00$      800.00$                   

Viscosity & Density (grout)1 API 13B UP 0 100.00$      -$                         
pH & Temperature (grout)1 API 13B UP 0 50.00$        -$                         
UCS (pocket penetrometer) - 1, 3, 5, 7 days incl in UP ASTM D403/C953 mod. UP 8 75.00$        600.00$                   
UCS - after 7, 14 and 28 days ASTM D2166/ D1633 UP 24 80.00$        1,920.00$                
Hydraulic Conductivity - after 28 days ASTM D5084 UP 8 325.00$      2,600.00$                
SPLP (Method 8260 on leachate) - after 28 days2 EPA 1312 mod. UP 8 350.00$      2,800.00$                
LEAF (Method 1315, 8260 on leachate) - after 28 days2

EPA Method 1315 mod. UP 0 5,000.00$   -$                         
3 Final Mixture Development / Confirmation 24,360.00$          
 Sample Preparation, Supplies, & Holding NA UP 4 100.00$      400.00$                   

Viscosity & Density (grout)1 API 13B UP 0 100.00$      -$                         
pH & Temperature (grout)1 API 13B UP 0 50.00$        -$                         
UCS (pocket penetrometer) - 1, 3, 5, 7 days incl in UP ASTM D403/C953 mod. UP 4 75.00$        300.00$                   
UCS - after 7, 14 and 28 days ASTM D2166/ D1633 UP 12 80.00$        960.00$                   
Hydraulic Conductivity - after 7 and 28 days ASTM D5084 UP 4 325.00$      1,300.00$                
SPLP (Method 8260 on leachate) - after 28 days2 EPA 1312 mod. UP 4 350.00$      1,400.00$                
LEAF (Method 1315, 8260 on leachate) - after 28 days2

EPA Method 1315 mod. UP 4 5,000.00$   20,000.00$              

4 Subtotal Testing 55,800.00$          
5 Labor - Project Management, Reporting, Technical Consulting  6,564.00$            
 Principal Principal UP 2 187.00$      374.00$                   

Project Manager Project Manager UP 30 131.00$      3,930.00$                
Support Engineer Project Engineer UP 20 113.00$      2,260.00$                

6 Support Personnel     1,000.00$            
Lab Technician (if required) /HR 0 75.00$        -$                         
Supplies , shipping, etc. (estimated) COST+ 1 1,000.00$   1,000.00$                

7 TOTAL $63,364.00
1  Viscosity, density, pH, and temperature  will be performed for comparison to parameters measured during construction.
2 Analytical costs displayed are for budgetary purposes.
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¾ ^ůƵƌƌǇ�tĂůůƐ 

¾ ^Žŝů-�ĞŶƚŽŶŝƚĞ 

¾ �ĞŵĞŶƚ-�ĞŶƚŽŶŝƚĞ 

¾ ^Žŝů-�ĞŵĞŶƚ-�ĞŶƚŽŶŝƚĞ 

¾ �ŽŵďŝŶĂƟŽŶͬ�ŽŵƉŽƐŝƚĞ�^ǇƐƚĞŵƐ 

¾ ^Žŝů�DŝǆŝŶŐ 

¾ �ĂƌƌŝĞƌ�tĂůůƐ 

¾ �ǆĐĂǀĂƟŽŶͬ^ƚƌƵĐƚƵƌĂů�^ƵƉƉŽƌƚ 

¾ �ĞƌŽ�sĂůĞŶƚ�/ƌŽŶ 

¾ �ǆĐĂǀĂƚŽƌ�DŝǆŝŶŐ 

¾ /Ŷ�^ŝƚƵ�^Žŝů�^ƚĂďŝůŝǌĂƟŽŶͬ^ŽůŝĚŝĮĐĂƟŽŶ 

¾ �ŝŽ-WŽůǇŵĞƌ�dƌĞŶĐŚĞƐ 

¾ �ŽůůĞĐƟŽŶ�dƌĞŶĐŚĞƐ 

¾ ,�W��sĞƌƟĐĂů��ĂƌƌŝĞƌƐ 

¾ WƵŵƉ�ĂŶĚ�dƌĞĂƚ 

¾ WĞƌŵĞĂďůĞ�ZĞĂĐƟǀĞ��ĂƌƌŝĞƌƐ 

¾ &ƵŶŶĞů�Θ�'ĂƚĞ 

¾ �ďƐŽƌƉƟǀĞ��ĂƌƌŝĞƌƐ 

¾ �ĞƌŽ�sĂůĞŶƚ�/ƌŽŶ 

¾ 'ƌŽƵƟŶŐ 

¾ �Ăŵ�'ƌŽƵƟŶŐ 

¾ WŝƉĞ�'ƌŽƵƟŶŐ 

¾ :Ğƚ�'ƌŽƵƟŶŐ 

¾ D'W�^ŝƚĞƐ 

¾ /Ŷ�^ŝƚƵ�^Žŝů�^ƚĂďŝůŝǌĂƟŽŶͬ^ŽůŝĚŝĮĐĂƟŽŶ 

¾ �ŽŶƚĂŝŶŵĞŶƚ 

¾ �ŽůůĞĐƟŽŶ 

¾ >ĞǀĞĞͬ�Ăŵ�ZĞŝŶĨŽƌĐĞŵĞŶƚ�Θ�ZĞƉĂŝƌ 

¾ >ŝƋƵĞĨĂĐƟŽŶ�DŝƟŐĂƟŽŶ 

¾ &ŽƵŶĚĂƟŽŶ�ZĞŝŶĨŽƌĐĞŵĞŶƚ 

¾ ZĞŚĂďŝůŝƚĂƟŽŶ 

¾ ^ĞĞƉĂŐĞ��ĂƌƌŝĞƌƐ 

¾ tĞƚůĂŶĚƐ 

¾ ZĞŵĞĚŝĂƟŽŶͬDŝƟŐĂƟŽŶ 

 
*HQHUDO�&RUSRUDWH�,QIRUPDWLRQ 
 
&RPSDQ\�%DFNJURXQG 

*HR-6ROXWLRQV��,QF���*HR-6ROXWLRQV��ZDV�IRUPHG�LQ��������,Q�ODWH�������
*HR-6ROXWLRQV�DFTXLUHG�*HR-&RQ�ZKLFK�UHXQLWHG�PDQ\�HPSOR\HHV�ZKR�
ZRUNHG�WRJHWKHU�LQ�WKH�����V�DQG�����V���7KLV�DFTXLVLWLRQ�IRUPHG�RQH�
RI� WKH� WRS� VSHFLDOW\� JHRWHFKQLFDO�JHRHQYLURQPHQWDO� FRQWUDFWLQJ�
FRPSDQLHV� LQ� WKH� EXVLQHVV�� � *HR-6ROXWLRQV� KDV� H[SHULHQFHG� PXFK�
VXFFHVV�DQG�KDV�EHHQ�LQYROYHG�ZLWK�VRPH�H[WUDRUGLQDU\�SURMHFWV�RYHU�
PRUH�WKDQ�IRXU�GHFDGHV�VLQFH�WKH�IRXQGLQJ�RI�*HR-&RQ�LQ������� 
 
,QWURGXFWLRQ 
 
*HR-6ROXWLRQV�LV�D�QDWLRQDO�OHDGHU�LQ�WKH�VSHFLDOW\�FRQVWUXFWLRQ�LQGXVWU\�
SURYLGLQJ� IXOO� VHUYLFH� JHRWHFKQLFDO� DQG� HQYLURQPHQWDO� FRQWUDFWLQJ�
VHUYLFHV���*HR-6ROXWLRQV�RIIHUV�LQQRYDWLYH��FRVW�HIIHFWLYH��DQG�SUDFWLFDO�
VROXWLRQV�WR�SUREOHPV�ZLWK�VRLO�DQG�JURXQGZDWHU�ZRUNLQJ�DFURVV�WKH�86�
DQG�LQWHUQDWLRQDOO\�LQ�WKH�DUHDV�RI�VXEVXUIDFH�VWDELOL]DWLRQ�VROLGLILFDWLRQ��
VLWH� UHPHGLDWLRQ�� JURXQGZDWHU� FRQWURO�� DQG� VXEVXUIDFH� LPSURYHPHQW���
*HR-6ROXWLRQV�KDV�FRPSOHWHG�SURMHFWV� LQ�QHDUO\�DOO����VWDWHV��PRVW�RI�
WKH�&DQDGLDQ�SURYLQFHV��DQG�GR]HQV�RI�RWKHU�LQWHUQDWLRQDO�PDUNHWV�� 
 
+HDOWK��6DIHW\�DQG�(QYLURQPHQW 
 
(YHU\� *HR-6ROXWLRQV¶� HPSOR\HH� LV� HPSRZHUHG� ZLWK� WKH� DXWKRULW\� WR�
WDNH�DOO�QHFHVVDU\�DFWLRQV�WR�ZRUN�VDIHO\�DQG�WR�SURYLGH�IRU�D�VDIH�ZRUN�
HQYLURQPHQW�� � *HR-6ROXWLRQV� GHYHORSV� LWV� RZQ� VLWH� VSHFLILF� +HDOWK��
6DIHW\�DQG�(QYLURQPHQWDO�3ODQ�V��RU�SURYLGHV�WDVN�VSHFLILF�DGGHQGXPV�
WR� H[LVWLQJ� SODQV� IRU� DOO� RI� LWV� SURMHFWV�� � $W� WKH� MREVLWH� OHYHO�� *HR-
6ROXWLRQV� SDUWLFLSDWHV� LQ� DQ\� VLWH� VSHFLILF� WUDLQLQJ� DQG� SHUIRUPV� GDLO\�
MREVLWH�VDIHW\�PHHWLQJV�ZLWK�WKH�2ZQHU�(QJLQHHU�&OLHQW�DQG�IROORZV�DQ\�
SURWRFROV�UHTXLUHG�ZLWK�UHVSHFW�WR�DQ\�H[LVWLQJ�6XEVWDQFH�$EXVH�3ROLF\�
RU�VLWH�VSHFLILF�+HDOWK��6DIHW\�DQG�(QYLURQPHQWDO�3ODQ�V���� 
 
4XDOLW\�&RQWURO��4&� 
 
*HR-6ROXWLRQV� LV� FRPPLWWHG� WR� SURYLGLQJ� TXDOLW\� ZRUN� SURGXFWV� WR� LWV�
FOLHQWV���*HR-6ROXWLRQV�KDV�D�4&�UHSUHVHQWDWLYH�RQ�DOO�RI�LWV�MREVLWHV�ZKR�
SURYLGHV�WHFKQLFDO�LQSXW�WR�OLQH�PDQDJHPHQW�LQ�PDWWHUV�UHJDUGLQJ�TXDOLW\���
$OO�HPSOR\HHV�DUH�WUDLQHG�RQ�KRZ�WKHLU�UROH�DQG�MRE�IXQFWLRQV�DIIHFW�WKH�
TXDOLW\�RI�WKH�*6,�ZRUN�SURGXFW�DQG�DUH�WUDLQHG�WR�SHUIRUP�DQ\�WHVWLQJ�
WKDW� WKHLU� MREV� UHTXLUH�� � 2XU� 6XSHULQWHQGHQWV� KDYH� VLJQLILFDQW�
H[SHULHQFH� DQG� WUDLQLQJ� LQ� RXU� VSHFLDOW\� FRQVWUXFWLRQ� WHFKQLTXHV� DQG�
DUH�UHVSRQVLEOH�IRU�RYHUDOO�VDIHW\�DQG�TXDOLW\�RQ�WKHLU�SURMHFWV� 
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6XVWDLQDELOLW\ 
 
$W�*HR-6ROXWLRQV��VXVWDLQDELOLW\�LV�FHQWHUHG�RQ�SURPRWLQJ�SUDFWLFHV�WKDW�LPSURYH�WKH�ZHOO-EHLQJ�RI�LWV�HPSOR\HHV��LWV�
FOLHQWV��WKH�JHQHUDO�SXEOLF��DQG�WKH�HQYLURQPHQW���8OWLPDWHO\��LW¶V�WKH�ULJKW�WKLQJ�WR�GR�DQG�*HR-6ROXWLRQV�LV�WKHUHIRUH�
FRPPLWWHG�WR�SURPRWLQJ�VXVWDLQDEOH�SUDFWLFHV�ZLWK�WKH�JRDO�RI�LPSURYLQJ�VXVWDLQDELOLW\�SHUIRUPDQFH�RYHU�WLPH���*HR-
6ROXWLRQV� DOVR� XQGHUVWDQGV� WKDW� WKHUH� LV� RIWHQ� D� WDQJLEOH� ILQDQFLDO� EHQHILW� DVVRFLDWHG� ZLWK� VXVWDLQDEOH� SUDFWLFHV�
ZKLFK�PDNHV�*HR-6ROXWLRQV¶�FRPPLWPHQW�WR�VXVWDLQDELOLW\�D�³ZLQ-ZLQ´� 
 
(PSOR\HH�7UDLQLQJ 
 
$OO�RI�*HR-6ROXWLRQV¶�SURMHFW�VWDII�KDYH�FRPSOHWHG��DW�D�PLQLPXP��WKH�
��-KRXU�26+$�+$=:23(5�WUDLQLQJ�ZLWK�FXUUHQW��-KRXU�XSGDWHV�DQG�
DUH� HQUROOHG� LQ� D� PHGLFDO� PRQLWRULQJ� SURJUDP� LQFOXGLQJ� \HDUO\�
SK\VLFDOV�� �0DQ\�RI�RXU�VWDII�PHPEHUV�KDYH�DGGLWLRQDO� WUDLQLQJ��H�J��
26+$�+$=:23(5�VXSHUYLVRU\� WUDLQLQJ��JHQHUDO�26+$����DQG���-
KRXU� FRXUVHV�� FRQILQHG� VSDFH�� H[FDYDWLRQ� VDIHW\�� OLIWV� DQG� ULJJLQJ��
ILUVW�DLG��DQG�UDGLRORJLFDO�KD]DUG�WUDLQLQJ� 
 
,Q�DGGLWLRQ� WR�26+$�VDIHW\� UHODWHG� WUDLQLQJ��*HR-6ROXWLRQV�SHUIRUPV�
LQ-KRXVH� WUDLQLQJ� IRU� HTXLSPHQW� RSHUDWLRQ�� WHFKQLFDO� DVSHFWV� UHODWHG�
WR� LWV� WHFKQRORJLHV�� TXDOLW\� FRQWURO�� JHQHUDO� VDIHW\�� HVWLPDWLQJ�� DQG�
SURMHFW�PDQDJHPHQW�� � �1HZ�KLUHV�DUH�SXW� WKURXJK�DQ� LQIRUPDO�QHZ-
HPSOR\HH�RULHQWDWLRQ�WKDW�GHILQHV�WKHLU�UROH�V��LQ�WKH�FRPSDQ\�DQG�SURYLGHV�DQ�RYHUYLHZ�RI�SROLFLHV� 
 
%RQGLQJ�DQG�,QVXUDQFH 
 
*HR-6ROXWLRQV� KDV� EHHQ� D� YDOXHG� FOLHQW� RI� :HVWFKHVWHU� )LUH� ,QVXUDQFH� &RPSDQ\�� DQ� $��� UDWHG� LQVXUDQFH�
FRPSDQ\�� VLQFH� ������ � *HR-6ROXWLRQV¶� DELOLW\� WR� REWDLQ� ERQGLQJ� ZLWK� D� WUHDVXU\-OLVWHG� VXUHW\� SXWV� LW� LQ� D� VWURQJ�
SRVLWLRQ� LQ� WKH� HQYLURQPHQWDO� DQG� JHRWHFKQLFDO� FRQVWUXFWLRQ� ILHOGV�� � )RU� H[DPSOH�� *HR-6ROXWLRQV� KDV� ERQGHG�
LQGLYLGXDO�SURMHFWV�RYHU����0� 
 
*HR-6ROXWLRQV�DOVR�KDV�DQ�DOO-LQFOXVLYH� LQVXUDQFH�DJUHHPHQW� WKDW� FRYHUV� LWV�HQWLUH�RSHUDWLRQV�ZLWK�FRYHUDJH�DQG�
OLPLWV�WKDW�H[FHHG�PRVW�LQGXVWU\�UHTXLUHPHQWV� 
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([SHULHQFH 
 
*HR-6ROXWLRQV�KDV�RQH�RI�WKH�VWURQJHVW�WHDPV� LQ�WKH�LQGXVWU\�WRGD\�ZKLFK�PDNHV�VXFFHVVIXO�LPSOHPHQWDWLRQ�RI�LWV�
SURMHFWV�SRVVLEOH�� �*HR-6ROXWLRQV¶� WHDP�LV�HYHU-FKDQJLQJ�DQG� LQFUHDVLQJ��EXW�JHQHUDOO\� LQFOXGHV� WKH�IROORZLQJ�NH\�
UHVRXUFHV�� ����([HFXWLYHV�ZLWK�RYHU�����\HDUV�RI�FRPELQHG�H[SHULHQFH���� WR����3URMHFW�0DQDJHUV�ZLWK�RYHU�����
\HDUV�RI�FRPELQHG�H[SHULHQFH��DQG����WR����6LWH�6XSHUYLVRUV�ZLWK�RYHU�����\HDUV�RI�FRPELQHG�H[SHULHQFH���*HR-
6ROXWLRQV¶�WHDP�FRQVLVWV�RI�D�XQLTXH�EOHQG�RI�H[FHSWLRQDOO\�TXDOLILHG�PDQDJHULDO��WHFKQLFDO��DQG�ILHOG�SHUVRQQHO�ZLWK�
VLJQLILFDQW� H[SHULHQFH� LQ� VSHFLDOW\� FRQVWUXFWLRQ� VHUYLFHV�� �0DQ\�RI� WKH�PDQDJHPHQW�DQG� ILHOG� VWDII� KDYH�RYHU����
\HDUV� RI� FRQVWUXFWLRQ� H[SHULHQFH�� VSHFLILFDOO\� LQ� WKH� ILHOGV� RI� JHRHQYLURQPHQWDO� RU� JHRWHFKQLFDO� GHVLJQ� DQG�
FRQVWUXFWLRQ���'UDZLQJ�IURP�WKLV�GHHS�H[SHULHQFH�SRRO��*HR-6ROXWLRQV�KDV�WKH�TXDOLILFDWLRQV�DQG�H[SHUWLVH�WR�KDQGOH�
HYHQ� WKH� PRVW� GLIILFXOW� SURMHFW� FKDOOHQJHV�� � $� VLJQLILFDQW� DPRXQW� RI� *HR-6ROXWLRQV� FROOHFWLYH� H[SHULHQFH� LV� WKH�
DSSOLFDWLRQ�RI�VOXUU\�WUHQFKLQJ�DQG�VRLO�PL[LQJ�WR�VROYH�JHRWHFKQLFDO�DQG�HQYLURQPHQWDO�SUREOHPV��VHH�EHORZ���EXW�
*HR-6ROXWLRQV� DOVR� KDV� H[SHULHQFH� LQ� VWHDP� HQKDQFHG� VRLO� PL[LQJ�� MHW� JURXWLQJ�� SHUPHDWLRQ� JURXWLQJ�� FKHPLFDO�
JURXWLQJ��SLSH���YRLG�JURXWLQJ��WUHQFKLQJ��FKDLQ�PL[LQJ���ZHWODQG�UHVWRUDWLRQ��DQG�G\QDPLF�FRPSDFWLRQ� 
 

6OXUU\�7UHQFKLQJ� �LQFO��&XWRII�:DOOV�DQG�35%V���7KH�VWDII�
DW� *HR-6ROXWLRQV� KDYH� EHHQ� LQYROYHG� LQ� WKH� FRQVWUXFWLRQ� RI�
VOXUU\� WUHQFKHV� VLQFH� WKH� ODWH� ��V�� � 7KURXJKRXW� PRUH� WKDQ�
IRXU� GHFDGHV�� PHPEHUV� RI� *HR-6ROXWLRQV¶� VWDII� KDYH� EHHQ�
LQYROYHG�ZLWK� WKH� LQVWDOODWLRQ�RI�RYHU� D������� VOXUU\� WUHQFKHV�
DQG�KDYH�DXWKRUHG�RU�FR-DXWKRUHG�GR]HQV�RI�SXEOLFDWLRQV�RQ�
YDULRXV� WRSLFV� UHODWHG� WR� WKLV� FRQVWUXFWLRQ� DSSURDFK�� � *HR-
6ROXWLRQV� KDV� EHHQ� LQYROYHG� LQ� WKH� GHYHORSPHQW� RI� WKH�
UHDFWLYH�EDUULHU�ZDOO� WHFKQRORJ\�VLQFH� WKH� ODWH�����
V�KDYLQJ�
SLRQHHUHG� WKH�DSSOLFDWLRQ�RI�VRLO�PL[LQJ�DQG�%3�WUHQFKLQJ� WR�
UHDFWLYH� PHGLD� EDUULHU� LQVWDOODWLRQV�� � *HR-6ROXWLRQV� UHPDLQV�
DFWLYH� LQ� WKH� DGYDQFHPHQW� RI� UHDFWLYH� EDUULHU� WHFKQRORJLHV�

PDLQWDLQLQJ�FORVH�ZRUNLQJ�UHODWLRQVKLSV�ZLWK� WKH� LQYHQWRUV��VFLHQWLVWV��DQG�HQJLQHHUV�ZKR�VWXG\�DQG�GHVLJQ�WKHVH�
EDUULHUV� 
 
6RLO� 0L[LQJ��7KH�SULQFLSDOV�RI�*HR-6ROXWLRQV�ZHUH�LQVWUXPHQWDO� LQ�WKH�GHYHORSPHQW�DQG�H[SDQGHG�XVH�RI�WKH�VRLO�
PL[LQJ� WHFKQRORJ\� LQ� ERWK� WKH� 86� JHRWHFKQLFDO� DQG� HQYLURQPHQWDO�PDUNHWV�� �*HR-6ROXWLRQV¶� FXUUHQW� DQG� IRUPHU�
SULQFLSDOV�UHLQWURGXFHG�WKH�VRLO�PL[LQJ�WHFKQRORJ\�LQWR�WKH�86�PDUNHW�RQ�WKH�-DFNVRQ�+ROH�/DNH�'DP�SURMHFW�LQ�WKH�
ODWH�����¶V�DQG�RYHUVDZ�WKH�FRQVWUXFWLRQ�RI�WKH�ILUVW�8�6��PDQXIDFWXUHG�GHHS�VRLO�PL[LQJ��'60��PXOWL-DXJHU�GULOO�ULJ���
*HR-6ROXWLRQV¶�VWDII�ZHUH�DOVR�LQYROYHG�LQ�WKH�HDUOLHVW�DSSOLFDWLRQV�RI�VRLO�PL[LQJ�IRU�WKH�SXUSRVH�RI�KD]DUGRXV�ZDVWH�
UHPHGLDWLRQ�DQG�IRU�PXFK�RI�WKH�HTXLSPHQW�PRGLILFDWLRQ�DQG�GHYHORSPHQW�WKDW�KDV�PDGH�VRLO�PL[LQJ�WKH�SUHIHUUHG�
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FKRLFH� IRU�PDQ\� UHPHGLDWLRQ�SURMHFWV�� �0RUH� UHFHQWO\��*HR-6ROXWLRQV�KDV�EHHQ�DFWLYHO\� LQYROYHG� LQ� WKH�ZLGHQLQJ�
DSSOLFDWLRQ� RI� VRLO� PL[LQJ� IRU� WKH� GHOLYHU\� RI� R[LGL]LQJ� DQG� UHGXFLQJ� DJHQWV� IRU� WKH� LQ-VLWX� WUHDWPHQW� RI� GLIILFXOW�
FRQWDPLQDQWV�LQ�OLWKRORJLHV�WKDW�ZRXOG�EH�LPSRVVLEOH�WR�WUHDW�RWKHUZLVH���)LQDOO\��PRVW�UHFHQWO\��*HR-6ROXWLRQV�KDV�
EHHQ�D�OHDGHU�LQ�WKH�GHYHORSPHQW�DQG�DSSOLFDWLRQ�RI�VRLO�PL[LQJ�IRU�WKHUPDO�WUHDWPHQW�DQG�VWULSSLQJ�RI�FRQWDPLQDQWV�
IURP� VRLOV�� � *HR-6ROXWLRQV� KDV� DQ� LPSUHVVLYH� VRLO� PL[LQJ� UHVXPH� WKDW� VSDQV� ERWK� WKH� HQYLURQPHQWDO� DQG�
JHRWHFKQLFDO�FRQVWUXFWLRQ�PDUNHWV�� 
 
3URMHFW�7HDP 
 
3URMHFW�7HDP�PHPEHUV�DUH� VHOHFWHG�VSHFLILFDOO\� IRU� HDFK�
SURMHFW�WR�SURYLGH�WKH�FOLHQW�ZLWK�WKH�KLJKHVW�TXDOLW\�VHUYLFH�
DYDLODEOH� LQ� WKUHH� PDLQ� DUHDV�� ��� WHFKQLFDO� FDSDELOLW\�� ���
NQRZOHGJH�DQG�H[SHULHQFH�RI�WKH�VFRSH�RI�ZRUN�DQG�FOLHQW�
UHTXLUHPHQWV��DQG����FRVW-EHQHILW�YDOXH���(DFK�PHPEHU�RI�
WKH� 3URMHFW� 7HDP� EULQJV� VSHFLDOL]HG� VNLOOV� DQG�RU�
NQRZOHGJH� SURYHQ� E\� GLUHFW� DSSOLFDWLRQ� DW� VLPLODU� VLWHV��
ZLWKLQ�WKH�DSSOLFDEOH�UHJXODWRU\�HQYLURQPHQW��DQG�UHOHYDQW�
WR�WKH�VFRSH�RI�WKH�SURMHFW��$�W\SLFDO�SURMHFW�WHDP�FRQVLVWV�
RI� 

 
3URMHFW�0DQDJHU�-�UHVSRQVLEOH�IRU�UHPRWHO\�RYHUVHHLQJ�
DQG�PDQDJLQJ�DOO�DVSHFWV�RI�WKH�ZRUN�E\�HVWDEOLVKLQJ�
SURMHFW�SURFHGXUHV��OLQHV�RI�FRPPXQLFDWLRQ��UHSRUWLQJ�
UHTXLUHPHQWV��HWF� 
 
6LWH�0DQDJHU�6XSHULQWHQGHQW�-�UHVSRQVLEOH�IRU�RYHUVHHLQJ�DQG�PDQDJLQJ�DOO�DVSHFWV�RI�WKH�GD\-WR-GD\�ZRUN�DW�WKH�
MREVLWH��LQFOXGLQJ�RQ-VLWH�VXEFRQWUDFWRU�FRRUGLQDWLRQ��GLUHFWLRQ�RI�WKH�VLWH�ZRUNIRUFH��H�J��ODERUHUV��RSHUDWRUV��HWF����
FRPSOHWLRQ�RI�UHTXLUHG�SDSHUZRUN��PDLQWHQDQFH�RI�D�VDIH�DQG�KHDOWK\�ZRUN�HQYLURQPHQW��DQG�PDLQWHQDQFH�RI�WKH�
4&�SURJUDP� 
 
6LWH�(QJLQHHU�7HFKQLFLDQ�-�UHVSRQVLEOH�IRU�WKH�LPSOHPHQWDWLRQ�RI�WKH�4&�FRPSRQHQWV�RI�WKH�ZRUN��LQFOXGLQJ�
SHUIRUPLQJ�LQVSHFWLRQV��WHVWLQJ��VXUYH\LQJ��DQG�UHSRUWLQJ���,Q�DGGLWLRQ�WR�OHDGLQJ�*6,¶V�4&�HIIRUWV��WKH�(QJLQHHU���
7HFKQLFLDQ�RIWHQ�DVVLVWV�WKH�3URMHFW�0DQDJHU�ZLWK�RQVLWH�PDQDJHPHQW�DQG�DGPLQLVWUDWLYH�UHVSRQVLELOLWLHV� 
 
6LWH�+HDOWK�DQG�6DIHW\�6SHFLDOLVW�-�DVVLVWV�WKH�6XSHULQWHQGHQW�LQ�WKH�LPSOHPHQWDWLRQ�RI�WKH�6DIHW\�FRPSRQHQWV�RI�
WKH�ZRUN��LQFOXGLQJ�DGKHUHQFH�WR�VLWH-VSHFLILF�+	6�3ODQ�V���*6,¶V�&RUSRUDWH�6DIHW\�3URFHGXUHV��DQG�UHSRUWLQJ��� 
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7HFKQRORJLHV 
 
6OXUU\�7UHQFKHV��D�N�D�6OXUU\�:DOOV� 
 
6WULFWO\�VSHDNLQJ�� WKH� WHUPV�6OXUU\�:DOO��6OXUU\�7UHQFK��RU�6OXUU\�&XWRII�:DOO� UHIHU� WR�VOLJKWO\�GLIIHUHQW�FRQVWUXFWLRQ�
WHFKQLTXHV��EXW�PDQ\�LQ�WKH�LQGXVWU\�XVH�WKHVH�WHUPV�V\QRQ\PRXVO\���
)RU� WKH� SXUSRVHV� RI� WKLV� WH[W�� WKHVH� WHUPV� UHIHU� WR� QRQ-VWUXFWXUDO�
YHUWLFDO� FXWRII� ZDOOV� FRQVWUXFWHG� XVLQJ� WKH� VOXUU\� WUHQFK� LQVWDOODWLRQ�
PHWKRG�� )RU� WKRVH� LQ� WKH� LQGXVWU\�� WKH� WHUP� ³6OXUU\� :DOO´� �DND�
'LDSKUDJP� :DOO�� LV� JHQHUDOO\� UHVHUYHG� IRU� VWUXFWXUDO� HOHPHQW�
LQVWDOODWLRQV�WKDW�DUH�LQVWDOOHG�LQ�GLVFUHWH�HOHPHQWV���7KH�WHUPV�6OXUU\�
7UHQFK�DQG�6OXUU\�&XWRII�:DOO�DUH�ZLGHO\�UHFRJQL]HG�WR�UHIHU�WR�WKH�
LQVWDOODWLRQ� RI� QRQ-VWUXFWXUDO� ZDOOV� XVLQJ� ORQJ�� FRQWLQXRXV� VOXUU\�
VXSSRUWHG�H[FDYDWLRQV���7KH�VOXUU\�WUHQFK�LQVWDOODWLRQ�PHWKRG�UHIHUV�
WR� FRQVWUXFWLRQ� SUDFWLFHV� WKDW� XWLOL]H� DQ� HQJLQHHUHG� IOXLG� �QRUPDOO\�
FRQVLVWLQJ� RI� VRPH� PL[WXUH� RI� FOD\� DQG� ZDWHU�� WR� KROG� RSHQ� WKH�
VLGHZDOOV� RI� DQ� H[FDYDWLRQ�� WKHUHE\� SHUPLWWLQJ� WKH� H[FDYDWLRQ� RI�
GHHS�DQG�QDUURZ� WUHQFKHV�ZLWKRXW� WKH�QHHG� IRU�RWKHU� FRQYHQWLRQDO�
H[FDYDWLRQ� VXSSRUW� V\VWHPV�� 7KHVH� FXWRII� VWUXFWXUHV� DUH� PDLQO\�
FRQVWUXFWHG�WR�VORZ�WKH�IORZ�RI�JURXQGZDWHU�RU�WR�VORZ�WKH�PLJUDWLRQ�
RI� VXEVXUIDFH� FRQWDPLQDQWV�� QDPHO\� E\� VORZLQJ� WKH� IORZ� RI� WKH�
JURXQGZDWHU� FDUU\LQJ� WKH� FRQWDPLQDQWV�� � 6OXUU\� WUHQFK� FXWRII� ZDOOV�
KDYH�EHHQ�HPSOR\HG�DW�WKRXVDQGV�RI�VLWHV�DFURVV�WKH�8QLWHG�6WDWHV�
DQG� LQWHUQDWLRQDOO\� LQ� D� YDULHW\� RI� DSSOLFDWLRQV�� LQFOXGLQJ� DW� ZDVWH�
VLWHV� WR� FRQWDLQ� FRQWDPLQDWHG� JURXQGZDWHU�� DW� �FOHDQ�� VLWHV� WR�
GHZDWHU� H[FDYDWLRQV�� DQG� DW� GDPV�� OHYHHV�� DQG� VLPLODU� VWUXFWXUHV���
7KHUH�DUH�YDULRXV�W\SHV�RI�VOXUU\�WUHQFKHV� 
 

· 6RLO-%HQWRQLWH�6OXUU\�7UHQFK�&XWRII�:DOOV��6%� 
· 6RLO-&HPHQW-%HQWRQLWH�6OXUU\�7UHQFK�&XWRII�:DOOV��6&%� 
· &HPHQW-%HQWRQLWH�6OXUU\�7UHQFK�&XWRII�:DOOV��&%� 

· &RPSRVLWH�DQG�&RPELQDWLRQ�6\VWHPV 
 

0RVW�VOXUU\�WUHQFKHV�DUH�H[FDYDWHG�ZLWK�K\GUDXOLF�H[FDYDWRUV�ZKLFK�FDQ�EH�PRGLILHG�WR�GLJ�XS�WR����IHHW�GHHS�DQG�
GHHSHU�GHSWKV�DUH�SRVVLEOH�ZLWK�FODPVKHOO�H[FDYDWRUV��:KHQ�WKH�H[FDYDWLRQ�LV�FRPSOHWH��WKH�WUHQFK�LV�ILOOHG�ZLWK�D�
ORZ�SHUPHDELOLW\�PL[WXUH��QRUPDOO\� OHVV�WKDQ���[���-��RU���[���-��FP�VHF��FDOOHG�EDFNILOO��&RQYHQWLRQDOO\��WKH�EDFNILOO�



'ĞŽƚĞĐŚŶŝĐĂů��ŽŶƐƚƌƵĐƟŽŶ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚĂů�ZĞŵĞĚŝĂƟŽŶ 

FRQVLVWV�RI�D�EOHQG�RI�VRLO�DQG�EHQWRQLWH��VRLO��FHPHQW��DQG�EHQWRQLWH��RU�FHPHQW�DQG�EHQWRQLWH��EXW�EDUULHUV�ZLWK�
V\QWKHWLF� PDWHULDOV� �VXFK� DV� +'3(� OLQHUV�� RU� FRPSRVLWH� WUHQFK� V\VWHPV� DUH� DOVR� SRVVLEOH�� � *HR-6ROXWLRQV� KDV�
LQVWDOOHG�VRPH�RI�WKH�ORQJHVW��XS�WR����PLOHV�ORQJ��DQG�GHHSHVW��XS�WR�����IHHW�GHHS��VOXUU\�WUHQFK�FXWRII�ZDOOV�LQ�
1RUWK�$PHULFD� 
 
6RLO-%HQWRQLWH�6OXUU\�7UHQFKHV 
 
,Q�WKH�LQVWDOODWLRQ�RI�VRLO-EHQWRQLWH��6%��VOXUU\�WUHQFK�FXWRII�ZDOOV��WKH�WUHQFK�LV�H[FDYDWHG�XQGHU�VOXUU\�IROORZHG�E\�D�
GLVWLQFW� EDFNILOOLQJ� VWHS�ZKHUHLQ� WKH� VOXUU\� LV� GLVSODFHG� E\� D� SUHSDUHG� EDFNILOO�PL[WXUH� FRQVLVWLQJ� RI� VRLO�� VOXUU\� WR�
DFKLHYH� VOXPS�� DQG� DW� WLPHV�� EHQWRQLWH�� �7KLV� LV� VRPHWLPHV� UHIHUUHG� WR�DV� D� WZR-VWHS� RU� WZR-VWDJH� VOXUU\� WUHQFK�
LQVWDOODWLRQ�� � 6%� FXWRII� ZDOOV� DUH� WKH�PRVW� FRPPRQ� W\SH� RI� QRQ-VWUXFWXUDO� VOXUU\� WUHQFK�� GXH�PRVWO\� WR� WKHLU� ORZ�
LQVWDOODWLRQ� FRVW�� �7KHVH�ZDOOV�ZHUH� VSRUDGLFDOO\� XVHG� LQ� WKH�8QLWHG�6WDWHV�EHWZHHQ� WKH� ����¶V�DQG�����¶V�DIWHU�

ZKLFK�WKHLU�XVH�EHFDPH�FRPPRQSODFH��6LQFH�WKHQ�WKRXVDQGV�RI�WKHVH�ZDOOV�
KDYH�EHHQ�FRQVWUXFWHG�IRU�D�QXPEHU�RI�SXUSRVHV� 
 
6%� EDFNILOO� PD\� EH� EOHQGHG� XVLQJ� D� YDULHW\� RI� HTXLSPHQW�� EXW� WKH� PRVW�
FRPPRQ�DQG�FRQYHQLHQW�PHWKRG� LV� WR�PL[�EDWFKHV�RI�EDFNILOO�DORQJVLGH� WKH�
VOXUU\�WUHQFK�XVLQJ�VPDOO�H[FDYDWRUV�DQG�RU�GR]HUV���7KH�UHVXOWDQW�PL[�ORRNV�
OLNH�ZHW�FRQFUHWH��L�H�� ORZ�WR�PRGHUDWH�VOXPS��DQG�LV�QRUPDOO\�SODFHG�LQ�WKH�
WUHQFK�ZLWK�DQ�H[FDYDWRU�� �7KH�PL[WXUH� LV�SODFHG� LQ�D�VHPL-IOXLG�VWDWH�ZKLFK�
DOORZV� LW� WR� IORZ� LQWR� WKH� WUHQFK� DQG� GLVSODFH� WKH� WUHQFK� VOXUU\�� � 2QFH� WKH�
EDFNILOO�RSHUDWLRQ�LV�FRPSOHWH��WKH�6%�EDFNILOO�FRQVROLGDWHV�VOLJKWO\�XOWLPDWHO\�
EHKDYLQJ� OLNH� D� VRIW� FOD\H\� VRLO�� 7KH� PRVW� LPSRUWDQW� SURSHUW\� RI� WKH� 6%�
EDFNILOO� LV� ORZ� SHUPHDELOLW\�� 7\SLFDOO\� 6%� EDFNILOO� KDV� D� SHUPHDELOLW\� LQ� WKH�
UDQJH� RI� ��-�� WR� ��-�� FP�VHF�� (QYLURQPHQWDO� SURMHFWV� RIWHQ� UHTXLUH� D�
SHUPHDELOLW\�OHVV�WKDQ��[��-��FP�VHF��EXW�D�OHYHH�RU�GHZDWHULQJ�SURMHFW�PD\�
UHTXLUH� D� SHUPHDELOLW\� OHVV� WKDQ� �[��-�� FP�VHF�� (LWKHU� YDOXH� LV� DFKLHYDEOH�
ZLWK� WKH�ULJKW�PL[�RI�PDWHULDOV��6%�EDFNILOO�KDV� ORZ�VWUHQJWK�DQG�ZLOO� UHPDLQ�
VRIW��LQ�WKH�UDQJH�RI���WR�����SVI����WR����N3D���IRU�WKH�GHVLJQ�OLIH��EXW�WKLV�LV�
QHDUO\� DOZD\V� VXIILFLHQW� WR� PDLQWDLQ� D� YHUWLFDO� FXW� WKURXJK� WKH� ZDOO� IRU�

VXEVHTXHQW� LQVWDOODWLRQ�RI�XWLOLWLHV�DQG�RWKHU� OLJKW�VWUXFWXUHV��7KH�PRVW� LPSRUWDQW�YDULDEOHV� LQ�D�6%�PL[�GHVLJQ�DUH�
EHQWRQLWH�FRQWHQW�DQG�JUDLQ�VL]H�GLVWULEXWLRQ� 
 
6XUIDFH� ORDGLQJV� WKDW� VSDQ� DFURVV� 6%� ZDOOV�� OLNH� URDGV� DQG� VWUXFWXUDO� IRXQGDWLRQV�� UHTXLUH� WKH� UHPRYDO� DQG�
UHSODFHPHQW�RI�WKH�WRS�IHZ�IHHW�RI�WKH�ZDOO��6RPHWLPHV�JHRJULGV�DUH�XVHG�WR�GLVWULEXWH�WKH�ORDGV�DERYH�WKH�ZDOO�WR�
WKH�VRLOV�DGMDFHQW�� 
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,Q� JHQHUDO�� 6%� EDFNILOO� SHUIRUPV�ZHOO� ZKHQ� H[SRVHG� WR� SXUH� SKDVH� FRQWDPLQDQWV� RU� LPSDFWHG� JURXQGZDWHU� GXH�
PRVWO\�WR�WKH�IDFW�WKDW�PRVW�RI�WKH�PDWUL[�LV�FRPSRVHG�RI�LQHUW�VRLO�SDUWLFOHV�� 
 

$GYDQWDJHV�RI�6RLO-%HQWRQLWH�6OXUU\�7UHQFKHV 
  
&RPSDUHG�WR�RWKHU�EDUULHU�ZDOO�W\SHV��6%�VOXUU\�WUHQFKHV�RIIHU�WKH�IROORZLQJ�DGYDQWDJHV� 
 

· /RZ�FRVW 

· +LJK�SURGXFWLYLW\ 

· 9HU\�ORZ�SHUPHDELOLW\ 

· 9HULILDEOH�FRQWLQXLW\�DQG�GHSWK 

· 5HVLVWDQFH�WR�FRQWDPLQDWHG�JURXQGZDWHU 

· $ELOLW\�WR�HDVLO\�IOH[�ZLWK�JURXQG�PRYHPHQWV��HYHQ�VPDOO�HDUWKTXDNHV 

· 7KH�VOXUU\�UHPDLQV�IOXLG��DOORZLQJ�WLPH�IRU�SHQHWUDWLQJ�GLIILFXOW�OD\HUV�RU�REVWDFOHV 

· 5H-XVH�RI�PRVW�RI�WKH�H[FDYDWHG�PDWHULDOV 
 

6RLO-&HPHQW-%HQWRQLWH�6OXUU\�7UHQFKHV 
 
6RLO-&HPHQW-%HQWRQLWH� �6&%�� VOXUU\� WUHQFKHV� DUH� D� YDULDWLRQ� RI�
WKH� PRUH� FRPPRQ� 6%� VOXUU\� WUHQFK�� ,Q� WKLV� PHWKRG�� WKH� VRLOV�
H[FDYDWHG� IURP�WKH� WUHQFK�DUH�JHQHUDOO\�EOHQGHG�ZLWK�EHQWRQLWH�
YLD� VOXUU\� DV� ZHOO� DV� 3RUWODQG� FHPHQW� WR� SURYLGH� DGGLWLRQDO�
VWUHQJWK� WR� WKH� ILQDO� EDFNILOO�PL[WXUH�� � 6&%�ZDOOV� DUH� H[FDYDWHG�
XVLQJ�WKH�VDPH�JHQHUDO�PHWKRGV�DV�D�6%�ZDOO�LQVWDOODWLRQ�H[FHSW�
WKDW� 6&%� EDFNILOOLQJ� UHTXLUHV� VRPH� DGGLWLRQDO� HTXLSPHQW� IRU�
KDQGOLQJ� WKH� FHPHQW� DQG� IRU� PDNLQJ� FHPHQW� JURXW� ZKLFK� LV�
DGGHG�WR�WKH�EDFNILOO��&HPHQW�LV�DGGHG�WR�WKH�EDFNILOO�PRVW�RIWHQ�
LQ�D�ZDWHU�EDVHG�JURXW��EXW�LW�FDQ�EH�DGGHG�LQ�GU\�SRZGHU�IRUP��
%HFDXVH� WKH� JURXW� PXVW� EH� DGGHG� LQ� VPDOO� \HW� IDLUO\� SUHFLVH�
UDWLRV��PL[LQJ� LV� RIWHQ� GRQH� LQ� D�PL[LQJ� ER[� UDWKHU� WKDQ� RQ� WKH�
JURXQG��0L[LQJ�LV�XVXDOO\�DFFRPSOLVKHG�XVLQJ�DQ�H[FDYDWRU��PXFK�WKH�VDPH�DV�IRU�DQ�6%�ZDOO��%DFNILOO�FDQ�DOVR�EH�
SODFHG�ZLWK�WKH�H[FDYDWRU� 
 

$GGLQJ� WKH� FHPHQW� JURXW� WR� WKH� EDFNILOO� JHQHUDOO\� PHDQV� D� KLJKHU� �OHVV� GHVLUDEOH�� SHUPHDELOLW\� WKDQ� FRXOG� EH�
REWDLQHG� ZLWK� WKH� VDPH� PDWHULDO� ZLWKRXW� WKH� FHPHQW�� 7KLV� LV� EHFDXVH� WKH� 3RUWODQG� FHPHQW� LQWHUIHUHV� ZLWK� WKH�
EHQWRQLWH�DQG�SUHYHQWV�LW�IURP�DFKLHYLQJ�LWV�IXOO�VZHOOLQJ�SRWHQWLDO��7\SLFDO�SHUPHDELOLW\�YDOXHV�IRU�6&%�EDFNILOO�DUH�LQ�
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WKH� UDQJH� RI� ��-��FP�VHF�� 7\SLFDO� XQFRQILQHG� VWUHQJWKV� DUH� LQ� WKH� UDQJH� RI� ��-���� SVL� ����� WR� �� 03D��� 6&%�
SHUPHDELOLW\� UHPDLQV� UHODWLYHO\� XQFKDQJHG� RYHU� ORQJ� WLPH� LQWHUYDOV�� EXW�6&%� VWUHQJWK� FRQWLQXHV� WR� LPSURYH� RYHU�
WLPH� 
 
6&%�� DV� D� PDWHULDO�� KDV� DOVR� EHHQ� XVHG� WR� SURYLGH� D� SURWHFWLYH� HQFDVHPHQW� IRU� FULWLFDO� IRXQGDWLRQV� DQG� D�
UHSODFHPHQW�IRU�FRPSDFWHG�FOD\�ZKHQ�FRQVWUXFWLRQ�PXVW�WDNH�SODFH� LQ�ZHW�DQG�FROG�FRQGLWLRQV�� �6&%�KDV�VLPLODU�
SURSHUWLHV�WR�UROOHU�FRPSDFWHG�FRQFUHWH�DQG�VRLO�FHPHQW� 
 

$GYDQWDJHV�RI�6RLO-&HPHQW-%HQWRQLWH�6OXUU\�:DOOV 
 

· 0RVW�RI�WKH�DGYDQWDJHV�RI�6%�VOXUU\�ZDOOV�DSSO\�WR�6&%�ZDOOV 

· +LJKHU�VWUHQJWK�WKDQ�6%�RU�&%�ZDOOV  

· *UHDWHU�WUHQFK�VWDELOLW\�LV�SRVVLEOH�EHFDXVH�WKH�6&%�EDFNILOO�FUHDWHV�D�VKRUWHU�EDFNILOO�VORSH��UHVXOWLQJ�LQ�
OHVV�RSHQ�VOXUU\-ILOOHG�WUHQFK�DW�D�JLYHQ�WLPH��HVSHFLDOO\�ZLWK�GHHSHU�ZDOOV� 

· 0RUH�UHVLVWDQW�WR�HURVLRQ�DQG�EXUURZLQJ�DQLPDOV�-�H[WUHPHO\�LPSRUWDQW�LQ�OHYHH�DSSOLFDWLRQV 
 
&HPHQW-%HQWRQLWH�6OXUU\�7UHQFKHV 
� 
&HPHQW-%HQWRQLWH� �&%�� VOXUU\� WUHQFKHV�� DND� VHOI-KDUGHQLQJ� VOXUU\� WUHQFKHV�� UHSUHVHQW� D� VPDOOHU� DQG� PRUH�
VSHFLDOL]HG�W\SH�RI�WKH�VOXUU\�WUHQFK�LQVWDOODWLRQ�PHWKRG�PDUNHW�LQ�WKH�86�DQG�KDYH�EHHQ�LQ�XVH�KHUH�VLQFH�WKH�HDUO\�
����V�� $OWHUQDWLYHO\�� LQ� (XURSH� DQG� RWKHU� LQWHUQDWLRQDO� ORFDOHV�� &%�ZDOOV�
DUH� WKH� PRUH� FRPPRQ� EDUULHU� ZDOO� FKRLFH�� ,Q� WKLV� PHWKRG�� WKH� ZDOO� LV�
H[FDYDWHG� WKURXJK� D� VOXUU\� WKDW� W\SLFDOO\� FRQVLVWV� RI� ZDWHU�� EHQWRQLWH��
FHPHQW�� DQG� RFFDVLRQDOO\� RWKHU� DGGLWLYHV� VXFK� DV� EODVW� IXUQDFH� VODJ�
FHPHQW� RU� DWWDSXOJLWH� FOD\�� 7KH� WUHQFK� VOXUU\� KDUGHQV� LQ� SODFH�� QRUPDOO\�
RYHUQLJKW�RU�RYHU�D�SHULRG�RI�D�IHZ�GD\V��7KH�KDUGHQHG�&%�VOXUU\�VHUYHV�
DV� WKH� ILQDO� EDUULHU� ZDOO�� &%� LQVWDOODWLRQV� GR� QRW� UHTXLUH� D� VHSDUDWH�
EDFNILOOLQJ� RSHUDWLRQ� DQG� IRU� WKLV� UHDVRQ� WKLV� WHFKQLTXH� LV� VRPHWLPHV�
UHIHUUHG�WR�DV�RQH-VWHS�RU�VLQJOH�VWDJH�VOXUU\�WUHQFK�FRQVWUXFWLRQ� 
 

&%� ZDOOV� DUH� H[FDYDWHG� XVLQJ� K\GUDXOLF� H[FDYDWRUV� DQG�RU� FODPVKHOO�
H[FDYDWLRQ� HTXLSPHQW�� WKH� VDPH� HTXLSPHQW� XVHG� IRU� RWKHU� VOXUU\� WUHQFK�
LQVWDOODWLRQV��$W� WKH� VOXUU\� SODQW�� FHPHQW�� RU� VRPH�RWKHU� VHWWLQJ� DJHQW�� LV�
DGGHG� WR� WKH� EHQWRQLWH� VOXUU\�� 7KH� VOXUU\� LV� WKHQ� SXPSHG� IURP� WKH� PL[�
SODQW�WR�WKH�H[FDYDWLRQ��2QFH�WKH�H[FDYDWLRQ�LV�FRPSOHWHG�WR�IXOO�GHSWK��WKH�
ERWWRP�LV�FOHDQHG�DQG�WKH�SURFHVV�PRYHV�RQ��7KH�YLVFRVLW\�RI� WKH�PL[HG�
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VOXUU\� LV� GHVLJQHG� WR� EH� LQ� WKH� IOXLG� UDQJH� GXULQJ� WKH� H[FDYDWLRQ� SURFHVV�� 7KH� VOXUU\� VWD\V� LQ� WKH� WUHQFK� DQG� LV�
DOORZHG�WR�VHW��7\SLFDO�&%�VOXUU\�ZLOO�DWWDLQ�D�EXWWHU-OLNH�FRQVLVWHQF\�RYHUQLJKW�DQG�D�FOD\-OLNH�FRQVLVWHQF\�DIWHU�IXOO\�
KDUGHQLQJ��JHQHUDOO\����WR����GD\V���� 
 
7KH�SURSHUWLHV�RI� LQWHUHVW� IRU�PRVW�&%�VOXUU\�ZDOOV�DUH�VWUHQJWK�DQG�SHUPHDELOLW\��&%�VOXUU\�KDV�D� UHODWLYHO\�KLJK�
ZDWHU�FRQWHQW�DQG�EHFDXVH�RI�WKLV�WKHUH�DUH�PRUH�ZDWHU-ILOOHG�YRLGV�WKDQ�LQ�D�6%�RU�6&%�EDFNILOO��7KLV�KLJKHU�YRLG�
UDWLR� UHVXOWV� LQ� W\SLFDO� SHUPHDELOLW\� YDOXHV� WKDW� DUH� KLJKHU� WKDQ� 6%� RU� 6&%� EDFNILOO�� JHQHUDOO\� LQ� WKH� ��-��FP�VHF�
UDQJH�DOWKRXJK� ORZHU�SHUPHDELOLW\�YDOXHV�DUH�IHDVLEOH� LI� WKH�PL[� LV�HYDOXDWHG�RYHU�D� ORQJ�SHULRG�RI� WLPH���&%�FDQ�

WDNH� PRQWKV� WR� IXOO\� KDUGHQ�� DQG� ORQJ� WHUP� WHVWV� KDYH� VKRZQ� &%�
SHUPHDELOLW\�JUDGXDOO\�GHFUHDVHV� �LPSURYHV��RYHU� ORQJ� WLPHVFDOHV� �\HDUV����
&%�PDWHULDO�JHQHUDOO\�DWWDLQV�����RI�LWV�XOWLPDWH�VWUHQJWK�DIWHU����-����GD\V�
RI�FXULQJ�DQG�FORVH�WR������DIWHU����GD\V�RI�FXULQJ���7KH�DGGLWLRQ�RI�EODVW�
IXUQDFH� VODJ� W\SLFDOO\� UHVXOWV� LQ� D� KLJKHU� VWUHQJWK�� ORZHU� SHUPHDELOLW\�
PDWHULDO�� EXW� LW� WDNHV� PXFK� ORQJHU� WR� DFKLHYH� WKH� ILQDO� SURSHUWLHV� ZLWK�
SURSHUWLHV� VKRZQ� WR� LPSURYH�EH\RQG�����GD\V�� �&KHPLFDO� FRPSDWLELOLW\� LV�
DOVR� DQ� LPSRUWDQW� SDUDPHWHU� ZKHQ� GHVLJQLQJ� FRQWDLQPHQW� V\VWHPV� IRU�
LPSDFWHG�JURXQGZDWHU��&%�KDV�D�SRUH�VL]H�WKDW�LV�SDUWLFXODUO\�ZHOO-VXLWHG�WR�
UHVLVWLQJ�FHUWDLQ�RLOV�DQG�SHWUROHXP�SURGXFWV��DQG�WKXV��LW�LV�RIWHQ�SUHIHUUHG�
RQ�VLWHV�ZLWK�KHDYLO\�FRQWDPLQDWHG�JURXQGZDWHU� 

 
$GYDQWDJHV�RI�&HPHQW-%HQWRQLWH�6OXUU\�7UHQFKHV 

 

· 8VHIXO�RQ�VPDOOHU�SURMHFWV�ZLWK�OLPLWHG�DFFHVV�RU�QDUURZ�ZRUN�]RQHV�EHFDXVH�RI�WKH�VPDOOHU�HTXLSPHQW�
IRRWSULQW� 

· 1R�H[FDYDWHG�VRLOV�DUH�XVHG�LQ�WKH�ILQDO�EDUULHU�ZDOO��ZKLFK�LV�EHQHILFLDO�LQ�DUHDV�ZLWK�XQGHVLUDEOH�EDFNILOO�
VRLOV� 

· 6LQFH�&%�VOXUU\�LV�KHDYLHU�WKDQ�EHQWRQLWH�VOXUU\�DQG�VHOI-KDUGHQV��WKLV�PHWKRG�FDQ�SURYLGH�LPSURYHG�
WUHQFK�VWDELOLW\�DQG�PRUH�HDVLO\�RYHUFRPH�ZHDNHU�JURXQG�FRQGLWLRQV� 

· 6LQFH�WKH�VOXUU\�VHWV�DIWHU�a��GD\��RYHUODSSLQJ�VHJPHQWV�FDQ�EH�FRQVWUXFWHG�LQ�DQ\�GLUHFWLRQ�RU�RUGHU�WR�
IRUP�D�FRQWLQXRXV�EDUULHU� 

· 6HJPHQWV�FDQ�EH�XVHG�WR�WUDYHUVH�XS�RU�GRZQ�PRGHUDWH�VORSHV�ZLWK�PLQLPDO�HDUWKZRUN�FRQVWUXFWLRQ� 

· &RQVWUXFWLRQ�RI�ZDOOV�WKURXJK�SRURXV�JURXQG�FRQGLWLRQV�LV�SRVVLEOH� 

· &DQ�EH�XVHG�WR�UHPRYH�XQVXLWDEOH�PDWHULDOV�EHORZ�WKH�JURXQGZDWHU�ZLWKRXW�VKRULQJ�RU�GHZDWHULQJ� 

· &%�EDFNILOO��RQFH�VHW��KDV�D�KLJKHU�VWUHQJWK�WKDQ�6%�EDFNILOO� 
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*HR-7UHQFKHU 
 
$OWKRXJK�WHFKQLFDOO\�PRUH�D�IRUP�RI�VRLO�PL[LQJ��WKH�*HR-7UHQFKHU�FDQ�DOVR�EH�XVHG�IRU�WKH�HIILFLHQW�LQVWDOODWLRQ�RI�
FXWRII�ZDOOV� LQ�DSSOLFDWLRQV�ZKHUH�D�VOXUU\�ZDOO�ZRXOG�EH� OHVV�HIILFLHQW�RU� LPSRVVLEOH�� �0RUH� LQIRUPDWLRQ�DERXW� WKH�
*HR-7UHQFKHU�LV�LQFOXGHG�EHORZ�LQ�WKH�VRLO�PL[LQJ�VHFWLRQ� 
 
%LR-3RO\PHU�6OXUU\�7UHQFKLQJ 
 
%LR-SRO\PHU��%3��VOXUU\� WUHQFKLQJ� LV�D�PHWKRG�XVHG� WR� LQVWDOO�KLJK�FRQGXFWLYLW\�YHUWLFDO�FRQGXLWV�� �7KHVH�WUHQFKHV�
DUH�LQVWDOOHG�ZLWK�D�ELR-GHJUDGDEOH�VOXUU\�DQG�FDQ�EH�EDFNILOOHG�ZLWK�D�YDULHW\�RI�SHUPHDEOH�PDWHULDOV��H�J��JUDYHO�RU�
VDQG����7KH�JRDO�RQ�WKHVH�SURMHFWV�LV�WR�IRUP�SHUPHDEOH�]RQHV�LQ�WKH�HDUWK�WR�VHUYH�DV�WRH�GUDLQV�LQ�GDPV��UHFRYHU\�
WUHQFKHV� IRU� FRQWDPLQDWHG� JURXQGZDWHU�� )UHQFK� GUDLQV�� SHUPHDEOH� UHDFWLYH� EDUULHUV� �VHH� VHSDUDWH� 35%�
UHIHUHQFHV��� SHUPHDEOH� DGVRUSWLYH� RU� DEVRUSWLYH� EDUULHUV� �3$%V���
OHDFKDWH� FROOHFWLRQ� WUHQFKHV�� DQG� RWKHU� W\SHV� RI� DFWLYH� JURXQGZDWHU�
FRQWURO� VWUXFWXUHV�� � %3� WUHQFKLQJ� LV� VLPLODU� WR� VOXUU\� WUHQFKLQJ� ZLWK�
EHQWRQLWH�� EXW� D� GHJUDGDEOH� SRO\PHU� VOXUU\� LV� XVHG� LQVWHDG� RI� D�
EHQWRQLWH� VOXUU\�� � 7KH� SRO\PHU� VOXUU\� VHUYHV� WR� HOLPLQDWH� GHZDWHULQJ��
VKRULQJ�� XQKHDOWK\� RGRUV�� DQG� LW� VWDELOL]HV� WKH� WUHQFK� ZDOOV� DV� WKH�
H[FDYDWLRQ�DQG�EDFNILOO� DUH� FRPSOHWHG�EHORZ� WKH�JURXQGZDWHU� VXUIDFH���
,Q�VRPH�FDVHV�� L�H��ELR-WUHDWPHQW�VFKHPHV�� WKH�ELR-SRO\PHU�VOXUU\�FDQ�
DFWXDOO\� LQFUHDVH� WKH� UHDFWLYLW\� RI� WKH� PHGLD�� � 'HSHQGLQJ� RQ� SURMHFW�
JRDOV�� %3� VOXUU\� WUHQFK� GUDLQV� �RU� %3� 'UDLQV�� PD\� EH� HTXLSSHG� ZLWK�
ZHOOV�� ILOWHU� IDEULFV� �DOWKRXJK� QRW� UHFRPPHQGHG��� OLQHUV� �H�J�� +'3(���
VXPSV��KRUL]RQWDO�SLSHV��DQG�DQ\�RI�D�YDULHW\�RI�RWKHU�IHDWXUHV�� �:KHQ�
FRQVWUXFWLRQ� LV�FRPSOHWH�DQG� WKH� WUHQFK� LV�EDFNILOOHG�ZLWK�JUDYHO��VDQG��
RU�RWKHU�SHUPHDEOH�PDWHULDO��WKH�VOXUU\�LV�GHJUDGHG�WR�ZDWHU��DQG�PLQXWH�
DPRXQWV� RI� HQYLURQPHQWDOO\-IULHQGO\� SUHFLSLWDWH� PDWHULDO� WKHUHE\�
EHFRPLQJ� DQ� DFWLYH� GUDLQ�� � ,QVWDOODWLRQ� RI� D� %3�'UDLQ�PD\� UHTXLUH� WKH�
XVH�RI�ORQJ�VWLFN�DWWDFKPHQWV��WUHPLH�SLSHV��HQG�VWRSV��VSHFLDO�ZHLJKWV��
DQG�RWKHU�WRROV�WKDW�*6,�SRVVHVVHV� 
 
6RLO�0L[LQJ 
 
7KH� WHUP� 6RLO� 0L[LQJ� ORRVHO\� UHIHUV� WR� DQ\� FRQVWUXFWLRQ� DSSURDFK� XVHG� WR� PL[� VRLOV� ZLWK� RU� ZLWKRXW� D� UHDJHQW�
DGGLWLYH���,Q�WKH�ILHOGV�RI�JHRWHFKQLFDO�DQG�HQYLURQPHQWDO�FRQWUDFWLQJ��WKH�WHUP�RIWHQ�UHIHUV�WR�PHWKRGV�RI�VRLO�PL[LQJ�
SHUIRUPHG�LQ-VLWX�IRU�WKH�DGGLWLRQ�RI�D�FHPHQWLWLRXV�UHDJHQW��PRVW�FRPPRQO\�3RUWODQG�FHPHQW���7KH�FRQFHSW�IRU�VRLO�
PL[LQJ�RULJLQDWHG�LQ�WKH�86��EXW�PXFK�RI�WKH�HDUO\�WHFKQRORJLFDO�GHYHORSPHQW�WRRN�SODFH�LQ�(XURSH�DQG�-DSDQ�XQWLO�
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WKH�WHFKQRORJ\�ZDV�UHLQWURGXFHG�LQWR�WKH�86�PDUNHW��E\�*6,¶V�FXUUHQW�DQG�IRUPHU�SULQFLSDOV��LQ�WKH�ODWH�����
V�RQ�
WKH�-DFNVRQ�+ROH�/DNH�'DP�SURMHFW��2WKHU�WHUPV�XVHG�WR�GHVFULEH�WKLV�SURFHVV�LQFOXGH��LQ-VLWX�VRLO�PL[LQJ��,660���
DXJHU� PL[LQJ�� GHHS� VRLO� PL[LQJ� �'60��� VKDOORZ� VRLO� PL[LQJ� �660��� GHHS� PL[LQJ� PHWKRG� �'00��� VRLO� FHPHQW�
FROXPQV���SLOHV��FHPHQW�VRLO�PL[LQJ��&60���ODUJH�GLDPHWHU�DXJHU��/'$���DQG�URWDU\�PL[LQJ��7KH�PRVW�FRPPRQ�XVH�
RI� VRLO� PL[LQJ� LQ� WKH� HQYLURQPHQWDO� PDUNHW� LV� IRU� WKH� LQ-VLWX�
VWDELOL]DWLRQ���VROLGLILFDWLRQ��,66��RI�ZDVWHV��EXW�WKH�PHWKRG�FDQ�DOVR�EH�
XVHG� WR� GHOLYHU� WUHDWPHQW� UHDJHQWV� WR� WKH� VXEVXUIDFH� RU� WR� SHUIRUP�
WKHUPDO� �� DLU� VWULSSLQJ� RI� FRQWDPLQDQWV�� 6RLO� PL[LQJ� LV� XVHG� LQ� WKH�
JHRWHFKQLFDO� PDUNHW� IRU� WKH� LQVWDOODWLRQ� RI� ULJLG� HOHPHQWV� IRU� EHDULQJ�
FDSDFLW\� DQG� VORSH� VWDELOLW\� LPSURYHPHQW�� IRU� LQVWDOODWLRQ� RI� ORZ�
K\GUDXOLF�FRQGXFWLYLW\�FXWRII�ZDOOV��DQG�IRU�H[FDYDWLRQ�VXSSRUW�V\VWHPV��� 
 
7KHUH�DUH�PDQ\�HTXLSPHQW�FRQILJXUDWLRQV�DQG�SURFHVVHV� WKDW�FDQ�EH�
XVHG�IRU�WKH�VXFFHVVIXO�FRPSOHWLRQ�RI�VRLO�PL[LQJ��EXW�WKH�JRDO�LV�DOPRVW�
DOZD\V� WKH� HIILFLHQW� FUHDWLRQ� RI� D� VRLO-UHDJHQW� PL[WXUH� ZLWK� LPSURYHG�
SURSHUWLHV� UHODWLYH� WR� WKH� VRLOV� DORQH�� �7KH�PRVW�FRPPRQ� W\SH�RI� VRLO�
PL[LQJ�XVHG�RQ�HQYLURQPHQWDO�VLWHV�LV�ODUJH�GLDPHWHU�VLQJOH�DXJHU�VRLO�
PL[LQJ� LQ�ZKLFK�D� ODUJH�GLDPHWHU� �W\SLFDOO\��� WR���� IRRW�GLDPHWHU�� WRRO�
ZLWK� FXWWLQJ�HGJHV��PL[LQJ�SDGGOHV��DQG�JURXW� SRUWV� LV� GULOOHG� LQWR� WKH�
JURXQG�DV�D�IOXLG�JURXW�LV�SXPSHG�WKURXJK�WKH�KROORZ�VKDIW�DQG�RXW�WKH�
JURXW�SRUWV��7KH�IOXLG��ZKLFK�XVXDOO\�FRQWDLQV�DGGLWLYHV��DFWV�DV�DQ�DLG�
WR�GULOOLQJ�DQG� LV�PL[HG� LQWR� WKH� VRLO� FROXPQ�� FUHDWLQJ� WKH� VRLO-UHDJHQW�
PL[WXUH� 
 
/DUJH� GLDPHWHU� PL[LQJ� FDQ� DOVR� EH� XVHG� WR� LQVWDOO� JHRWHFKQLFDO�
HOHPHQWV���7KH�WHUP�GHHS�VRLO�PL[LQJ��'60��RIWHQ�UHIHUV�WR�WKH�XVH�RI�
PXOWL-DXJHU�VRLO�PL[LQJ�ULJV�WKDW�DUH�PRVW�FRPPRQO\�XVHG�WR� LQVWDOO� OLQHDU�HOHPHQWV��VXFK�DV�FXWRII�ZDOOV�RU�VKHDU�
SDQHOV���'60�DXJHU�FRQILJXUDWLRQV�DUH�VSHFLILF�WR�HDFK�FRQWUDFWRU��EXW�W\SLFDOO\�LQFOXGH���RU���UHODWLYHO\�VPDOO���¶�WR�
�¶��GLDPHWHU�DXJHUV�VSDFHG�HYHQO\�DSDUW��� 
 
9HU\�VKDOORZ�VRLO�PL[LQJ�� W\SLFDOO\� OHVV� WKDQ���¶�RU���¶�FDQ�EH�SHUIRUPHG�XVLQJ�H[FDYDWRU�EXFNHWV�ZLWK�RU�ZLWKRXW�
URWDU\�EOHQGLQJ�WRROV��WKLQN��ODUJH�URWRWLOOHU����7KHVH�PHWKRGV�DUH�PRUH�SULPLWLYH�WKDQ�VRPH�RI�WKH�RWKHU�DSSURDFKHV��
EXW�FDQ�EH�SHUIRUPHG�DW�D�VLJQLILFDQWO\�UHGXFHG�FRVW��� 
 
$V�GLVFXVVHG��VRLO�PL[LQJ�PD\�EH�XVHG�IRU�D�YDULHW\�RI�SXUSRVHV��FUHDWLQJ�VWUXFWXUDO�HOHPHQWV�IRU�IRXQGDWLRQV�DQG�
HDUWK�UHWHQWLRQ��VRLO�LPSURYHPHQW��JURXQGZDWHU�FXWRII�ZDOOV��DQG�LQ-VLWX�WUHDWPHQW�RI�EXULHG�FRQWDPLQDQWV��,W�LV�DOVR�
XVHG� ZLWK� VSHFLDOL]HG� FHPHQWLQJ� DQG� FKHPLFDO� UHDJHQWV� IRU� KD]DUGRXV� ZDVWH� WUHDWPHQW�� VOXGJH� VWDELOL]DWLRQ� ��
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VROLGLILFDWLRQ�� ODJRRQ�VWDELOL]DWLRQ�� LQ-VLWX�FKHPLFDO�R[LGDWLRQ��,6&2���DQG� LQ-VLWX�FKHPLFDO� UHGXFWLRQ��,6&5��� �*HR-
6ROXWLRQV� KDV�PRUH� VRLO�PL[LQJ� H[SHULHQFH� WKDQ� DQ\� RWKHU� ILUP� DQG� LV� WKH� ROGHVW� VRLO�PL[LQJ� FRQWUDFWRU� LQ�1RUWK�
$PHULFD� 
 

$GYDQWDJHV�RI�6RLO�0L[LQJ 
 

· /LPLWHG�KDQGOLQJ�RI�FRQWDPLQDWHG�VRLOV��VRPH�KDQGOLQJ�RI�PL[LQJ�VSRLOV�ZKLFK�DUH�W\SLFDOO\���-����RI�WKH�
PL[HG�YROXPH� 

· +LJK�VWUHQJWKV����-����SVL 

· /RZ�K\GUDXOLF�FRQGXFWLYLW\��a�[��-��FP�V 

· 0L[LQJ�LV�SHUIRUPHG�LQ-VLWX 

· $GYDQWDJHRXV�LQ�ZHDN�VRLOV���DGMDFHQW�WR�ODUJH�VWUXFWXUHV�EHFDXVH�WKHUH�LV�QR�RSHQ�WUHQFK�DQG�FROXPQV�
FDQ�EH�DOWHUQDWHG 

· $GYDQWDJHRXV�RQ�VORSHG�VLWHV�ZLWK�GLIILFXOW�DFFHVV�EHFDXVH�WKH�GULOO�FDQ�EH�DQJOHG�WR�DFKLHYH�D�YHUWLFDO�
ZDOO 

· &DQ�EH�SHUIRUPHG�VDIHO\�DQG�HIIHFWLYHO\�EHORZ�JURXQGZDWHU�WDEOH�ZLWKRXW�GHZDWHULQJ�RU�H[FDYDWLRQ�
VXSSRUW 

 
6WHDP�(QKDQFHG�6RLO�0L[LQJ 
 

*HR-6ROXWLRQV¶�VWHDP�HQKDQFHG�VRLO�PL[LQJ�FDQ�EH�XVHG�WR�SHUIRUP�
WKHUPDO� UHPHGLDWLRQ� E\� LQMHFWLRQ� RI� KRW� DLU� DQG� VWHDP�� � 7KLV�
WHFKQLTXH� FDQ� EH� FRVW� HIIHFWLYHO\� XVHG� WR� UHPRYH� YRODWLOH� RUJDQLF�
FRPSRXQGV��92&V��DQG�VHPL�YRODWLOH�RUJDQLF�FRPSRXQGV��692&V��
DQG�KDV�EHHQ�XVHG�VXFFHVVIXOO\�RQ�D�QXPEHU�RI�SURMHFW�VLWHV�LQ�WKH�
ODVW����RU�VR�\HDUV���7KH�SURFHVV�LV�FRPSOHWHG�XVLQJ�VWDQGDUG�VRLO�
PL[LQJ� DXJHU�V�� ILWWHG� IRU� GHOLYHU\� RI� DLU� DQG�RU� VWHDP� WR� WKH� VRLO���
7KH�VWHDP�DQG�KRW�DLU� UDLVH� WKH� WHPSHUDWXUH� LQ� WKH�VXEVXUIDFH� WR�
DSSUR[LPDWHO\� ���� WR� ���� &� FDXVLQJ� WKHUPDO� GHVRUSWLRQ� DQG�
YRODWLOL]DWLRQ� RI� WKH� FRQWDPLQDQWV� IURP� VRLO� SDUWLFOHV� DQG� SRUHV���
2QFH�LQ�WKH�YDSRU�IRUP��WKH�FRPSRXQGV�DUH�FDUULHG�WR�WKH�VXUIDFH�
ZLWK�WKH�KRW�DLU��FROOHFWHG�XQGHU�D�VKURXG��DQG�WKHQ�KDQGOHG�XVLQJ�
H[-VLWX� YDSRU� SKDVH� WUHDWPHQW� HTXLSPHQW�� � 7KH� LQ-VLWX� WKHUPDO�
WHFKQRORJ\�XVLQJ�VWHDP�DQG�KRW�DLU�FDQ�KDYH�UHPRYDO�HIILFLHQFLHV�

RI� XS� WR� ���� IRU� 92&V� DQG� XS� WR� DSSUR[LPDWHO\� ���� IRU� 692&V�� � &RPSDUHG� WR� RWKHU� PHWKRGV� RI� WKHUPDO�
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UHPHGLDWLRQ��VRLO�PL[LQJ�RIIHUV�QXPHURXV�DGYDQWDJHV�LQFOXGLQJ�����SHUFHQW�H[SRVXUH�RI�WKH�FRQWDPLQDQWV�WR�WKH�KRW�
DLU�DQG�VWHDP���,Q�DGGLWLRQ�WR�PDVV�FRQWDPLQDQW�UHPRYDO�YLD�WKHUPDO�WUHDWPHQW��D�SROLVKLQJ�VWHS�FDQ�DQG�LV�RIWHQ�
SHUIRUPHG�WR�H[WHQG�WKH�WUHDWPHQW���)RU�H[DPSOH��D�UHGXFLQJ�DJHQW�OLNH�]HUR�YDOHQW�LURQ��=9,��LV�RIWHQ�PL[HG�LQWR�WKH�
VRLOV�SRVW�VWHDP�HQKDQFHG�VRLO�PL[LQJ�WUHDWPHQW�RQ�VLWHV�ZLWK�FKORULQDWHG�VROYHQWV� 
 
*HR-7UHQFKHU 
 
7KH�*HR-7UHQFKHU��LGHDOO\�VXLWHG�IRU�GHHS�DQG�QDUURZ�FXWRII�ZDOOV�ZKHUH�D�VOXUU\�WUHQFK�LV�LQIHDVLEOH�RU�LQHIILFLHQW��
LV� HVVHQWLDOO\� D� ODUJH� PL[LQJ� FKDLQ� PRXQWHG� RQ� D� WUDFNHG� FKDVVLV�� � 7KLV�
PDFKLQH�FDQ�EH�XVHG� WR�HIILFLHQWO\�PL[�VRLO� LQ�SODFH� �VRLO�PL[LQJ��ZLWK�ZHW�RU�
GU\�UHDJHQWV�IRU�FUHDWLRQ�RI� ORZ�SHUPHDELOLW\�FXWRII�ZDOOV�RU� LW�FDQ�EH�XVHG�WR�
H[FDYDWH� DQG� UHSODFH� WKH� LQ-VLWX� PDWHULDOV� ZLWK� SHUPHDEOH� PDWHULDOV� IRU�
EXLOGLQJ�FROOHFWLRQ�WUHQFKHV�RU�SHUPHDEOH�UHDFWLYH�EDUULHUV��35%V�� 
 

$GYDQWDJHV�RI�WKH�*HR-7UHQFKHU 
 

· &DQ�EH�XVHG�WR�LQVWDOO�FXWRII�ZDOOV��FROOHFWLRQ�WUHQFKHV�DQG�
SHUPHDEOH�UHDFWLYH�EDUULHUV�ZLWKRXW�DQ�³RSHQ´��VOXUU\�ILOOHG��WUHQFK���
7KLV�UHGXFHV�WKH�ULVN�RI�WUHQFK�FDYH-LQV�DQG�RWKHU�KD]DUGV 

· /HVV�HTXLSPHQW�LV�QHHGHG�DV�WKH�WUHQFKHU�FRPSOHWHV�WKH�ZRUN�
ZKLFK�LPSURYHV�RYHUDOO�VLWH�VDIHW\ 

· 7KH�YHUWLFDO�PL[LQJ�FKDLQ�EOHQGV�DOO�VWUDWD�ZLWKLQ�WKH�OLWKRORJ\�LQWR�D�
ZHOO-EOHQGHG�XQLIRUP�PL[ 

· 6LPSOHU�SURFHVV��OHVV�VWHSV��LPSURYHV�TXDOLW\�FRQWURO 

· /RZHU�FRVW 

· )DVWHU�LQVWDOODWLRQ�VSHHG 

· 5HGXFHG�VSRLOV�PDQDJHPHQW��OHVV�KDQGOLQJ�RI�FRQWDPLQDWHG�PDWHULDOV 

· &DQ�VDIHO\�RSHUDWH�LQ�WLJKW�VSDFHV�ZKLFK�FDQ�HOLPLQDWH�D�QHHG�IRU�UHPRWH�H[-VLWX�PL[LQJ 

· 2QFH�LQ�WKH�JURXQG�WKH�ULJ�FDQ�RSHUDWH�LQ�ORZ�KHDGURRP�FRQGLWLRQV������IW�� 
  
*URXWLQJ 
 
*URXWLQJ�LV�D�PHDQV�E\�ZKLFK�VXEVXUIDFH�YRLGV��VXFK�DV�RSHQ�FDYLWLHV��VRLO�SRUHV��DQG�RSHQ�IUDFWXUHV�LQ�URFN�DUH�
ILOOHG� ZLWK� PL[WXUHV� LQ� RUGHU� WR� DFFRPSOLVK� VLWH� VSHFLILF� REMHFWLYHV� �W\SLFDOO\� UHGXFHG� SHUPHDELOLW\� RU� LQFUHDVHG�
VWUHQJWK��� � 7\SLFDO� JURXWLQJ� LQYROYHV� WKH� LQVWDOODWLRQ� RI� D� KROORZ� FDVLQJ� WR� WKH� GHSWK� RI� LQWHUHVW�� � $� JURXW� LV� WKHQ�
LQMHFWHG�LQWR�WKH�VXEVXUIDFH�WKURXJK�WKH�FDVLQJ�DV�WKH�FDVLQJ�LV�VLPXOWDQHRXVO\�SXOOHG�RXW�RI�WKH�JURXQG���*URXW�LV�
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W\SLFDOO\� LQMHFWHG�XQWLO�D�QRWLFHDEOH� LQFUHDVH� LQ�SUHVVXUH� LV�REVHUYHG�DW� WKH�VXUIDFH�ZKLFK� LQGLFDWHV� WKDW�DOO�RI� WKH�
YRLGV� KDYH� EHHQ� ILOOHG�� *URXWLQJ� FDQ� DOVR� EH� GRQH� XQGHU� KLJK� SUHVVXUH� ZKLFK� LV� FRPPRQO\� UHIHUUHG� WR� DV� MHW�
JURXWLQJ�� 
 
-HW�*URXWLQJ 
 
-HW�JURXWLQJ�LV�D�WHFKQLTXH�LQ�ZKLFK�DQ�XOWUD-KLJK�SUHVVXUH��XS�WR�a������SVL��IOXLG�VWUHDP�LV�XVHG�WR�HURGH��PL[��DQG�
UHSODFH� VRLOV�� � 7KLV� WHFKQLTXH� LV� DFWXDOO\� D� FRPELQDWLRQ� RI� VRLO� PL[LQJ� DQG� JURXWLQJ�� � *HQHUDOO\� MHW� JURXWLQJ� LV�
SHUIRUPHG�E\� LQMHFWLQJ�D� FHPHQW-ZDWHU� JURXW� DQG� FDQ�EH�SHUIRUPHG�ZLWK� MHWV�RI�JURXW� DORQH� �D�N�D�� MHW�PL[LQJ�RU�
VLQJOH� IOXLG���ZLWK� MHWV�RI� JURXW� DQG�DLU� �D�N�D�� GRXEOH� IOXLG��� RU� MHWV� RI� DLU��ZDWHU�� DQG�JURXW� �WULSOH� IOXLG��� -HW�JURXW�
FRQVWUXFWLRQ�XVHV�D�URWDWLQJ�DQG�ULVLQJ�GULOO�URG�ZLWK�VPDOO�QR]]OHV�WKDW�GLUHFW�WKH�JURXW�KRUL]RQWDOO\�WR�IRUP�FROXPQV�
RI�VRLOFUHWH�RU�VRLO-FHPHQW��-HW�*URXW�FROXPQV�DUH�W\SLFDOO\� IRUPHG�IURP�WKH�ERWWRP�XS�SURYLGLQJ�D�FROXPQ�RI�IXOO\�
PL[HG�VRLO��7\SLFDO�FROXPQ�GLDPHWHUV�DUH���WR���IHHW������WR���P����-HW�JURXWLQJ�LV�WKH�RQO\�W\SH�RI�JURXWLQJ�WKDW�LV�
FDSDEOH�RI�WUHDWLQJ�DOO�W\SHV�RI�VRLOV�IURP�FOD\V�WR�JUDYHO��EXW�LV�PRVW�HIIHFWLYH�LQ�KLJKO\�HURGLEOH�VRLOV���-HW�JURXWLQJ�LV�
DOVR�XVHIXO� IRU�PL[LQJ� LVRODWHG� ]RQHV�RI� VRLO� DQG� IRU�PL[LQJ�DURXQG�DQG�EHORZ�EXULHG� VWUXFWXUHV�DQG�XWLOLWLHV�� -HW�
*URXWLQJ� LV�FRPPRQO\�XVHG� LQ�FRQMXQFWLRQ�ZLWK�RWKHU�WHFKQLTXHV��H�J��VOXUU\� WUHQFKLQJ�RU�VRLO�PL[LQJ�� WR�FRPSOHWH�
VHFWLRQV� RI� EDUULHU� RU� D� PRQROLWK� LQ� DUHDV� ZLWK� GLIILFXOW� RU� OLPLWHG� VXUIDFH� DFFHVV�� VXEVXUIDFH� REVWUXFWLRQV�� RU�
VHQVLWLYH� XWLOLW\� ORFDWLRQV�� -HW� *URXWLQJ� LV� DOVR� SDUWLFXODUO\� HIIHFWLYH� LQ�
VWUXFWXUDO� XQGHUSLQQLQJ�DQG� IRXQGDWLRQ� UHKDELOLWDWLRQ�� �0HPEHUV� RI�*HR-
6ROXWLRQV¶� VWDII� KDYH� EHHQ� SHUIRUPLQJ� MHW� JURXWLQJ� VLQFH� WKH�PLG-����¶V�
ZKHQ�WKLV�WHFKQLTXH�ZDV�ILUVW�LQWURGXFHG�LQWR�WKH�86� 
 
3UHVVXUH�*URXWLQJ� 
 
3UHVVXUH�JURXWLQJ�LV�D�SURYHQ�PHWKRGRORJ\�IRU�LQVWDOOLQJ�VHHSDJH�EDUULHUV�
RU� FXUWDLQV� WR� HOLPLQDWH�� RU� PLQLPL]H�� SUREOHPDWLF� ZDWHU� IORZ� WKURXJK�
NDUVWLF�� IUDFWXUHG�� RU� RWKHUZLVH� SHUYLRXV� EHGURFN�� � 7KLV� WHFKQLTXH� LV�
FRPPRQO\� DSSOLHG� IRU� UHGXFLQJ� VHHSDJH� EHQHDWK� GDP� IRXQGDWLRQV�
WKURXJK� WKH� LQVWDOODWLRQ� RI� ³JURXW� FXUWDLQV´�� *URXW� &XUWDLQV� DUH� W\SLFDOO\�
LQVWDOOHG� E\� LQMHFWLQJ� FHPHQW-EDVHG� JURXW� LQWR� WKH� XQGHUO\LQJ� EHGURFN��
XQGHU�SUHVVXUH��WKURXJK�JURXW-SLSH�DQG�ERUHKROH�SDFNHUV��*HR-6ROXWLRQV�
KDV� SHUIRUPHG�H[WHQVLYH� ODERUDWRU\� WHVWLQJ� WR� GHYHORS� D� FRPSUHKHQVLYH�
VXLWH� RI� VWDWH-RI-WKH-DUW� EDODQFHG�� VWDEOH� JURXWV� WKDW� FDQ� PHHW� WRGD\¶V�
VWULQJHQW� VSHFLILFDWLRQV�� *HR-6ROXWLRQV� FDQ� DOVR� HPSOR\� UHDO-WLPH�
FRPSXWHUL]HG� PRQLWRULQJ� V\VWHPV� IRU� FRQWLQXRXVO\� PHDVXULQJ� DQG�
UHFRUGLQJ�JURXW�LQMHFWLRQ�SDUDPHWHUV�GXULQJ�FRQVWUXFWLRQ� 
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3LSH�RU�9RLG�*URXWLQJ� 
 
3LSH�RU� YRLG�JURXWLQJ� LV�DQ�DSSOLFDWLRQ�RI� SUHVVXUH�JURXWLQJ�
WKDW� FDQ� EH� XVHG� WR� ILOO� XQGHUJURXQG� SLSHV�� DEDQGRQHG�
XWLOLWLHV��RU�YRLGV�WR�SUHYHQW�IXWXUH�FROODSVH���7KLV�DSSOLFDWLRQ�
LQYROYHV�WKH�XVH�RI�JURXW�WKDW�LV�FDSDEOH�RI�IORZLQJ�WKH�OHQJWK�
RI� WKH� SLSH� RU� YRLG� DQG� WKDW� ZLOO� PHHW� WKH� VSHFLILF� VWUHQJWK�
DQG� SHUPHDELOLW\� UHTXLUHPHQWV�� � 7KLV� DSSOLFDWLRQ� LV� KLJKO\�
VSHFLDOL]HG� DQG� W\SLFDOO\� UHTXLUHV� D� EHQFK� VFDOH� VWXG\� WR�
GHWHUPLQH� DQ� DSSURSULDWH� JURXW� PL[WXUH�� � *HR-6ROXWLRQV¶�
UHVXPH� LQFOXGHV�VRPH�RI� WKH� ORQJHVW�SLSH�JURXWLQJ�SURMHFWV�
�RYHU� ��� PLOHV� RI� SLSHOLQH�� DQG� WKH� ODUJHVW� YRLG� JURXWLQJ�
SURMHFWV���������FXELF�\DUGV��LQ�WKH�8QLWHG�6WDWHV� 
 
3HUPHDEOH�5HDFWLYH�%DUULHU��35%��:DOOV 
 
3HUPHDEOH�UHDFWLYH�EDUULHU�ZDOOV��VRPHWLPHV�FDOOHG�SDVVLYH�UHDFWLYH�EDUULHUV�RU�35%V��DUH�YHUWLFDO�HOHPHQWV�XVHG�WR�
SDVVLYHO\�UHPHGLDWH�FRQWDPLQDWHG�VRLO�DQG�JURXQGZDWHU���7KLV�WHFKQRORJ\�GRHV�QRW�UHTXLUH�DQ\�PDVV�H[FDYDWLRQ��
GLVSRVDO�RU�FRQYHQWLRQDO��SXPS�DQG�WUHDW��PHWKRGV��*HQHUDOO\��D�WUHDWPHQW�PHGLD�RU�UHDFWLYH�EDUULHU��LV�EXULHG�LQ�D�
QDUURZ� WUHQFK� EHQHDWK� WKH� JURXQG� VXUIDFH� VR� WKDW� FRQWDPLQDWHG� JURXQGZDWHU� FDQ� SDVV� WKURXJK� WKH� PHGLD�
SDVVLYHO\��$IWHU� WKH�FRQWDPLQDWHG�JURXQGZDWHU�SDVVHV� WKURXJK�DQG�UHDFWV�ZLWK� WKH�PHGLD�� WKH�JURXQGZDWHU�H[LWV�
WKH�RWKHU�VLGH�RI�WKH�ZDOO��FOHDQ���7\SLFDO�WUHDWPHQW�PHGLD�XVHG�LQ�35%V�LQFOXGHV�JUDQXODU�LURQ��DFWLYDWHG�FDUERQ��
HQJLQHHUHG�EDFWHULD��FKHPLFDOV��DQG�VSHFLDO�FOD\V���35%V�FDQ�EH�LQVWDOOHG�XVLQJ�WKH�%3�VOXUU\�H[FDYDWLRQ�PHWKRG��
VRLO�PL[LQJ��RU�D�FKDLQ�PL[LQJ�WRRO��H�J��WKH�*HR-7UHQFKHU����=HUR-YDOHQW�LURQ�LV�WKH�PRVW�FRPPRQ�UHDFWLYH�PDWHULDO�
XVHG� LQ� 35%V� DQG� ZDV� LQLWLDOO\� GHYHORSHG� LQ� WKH� ����¶V� E\� WKH� 8QLYHUVLW\� RI� :DWHUORR�� � *HR-6ROXWLRQV� ZDV�
LQVWUXPHQWDO� LQ� ZRUNLQJ� ZLWK� WKH� 8QLYHUVLW\� LQ� GHYHORSLQJ� WKLV� WHFKQRORJ\� EDFN� WKHQ� DQG� UHPDLQV� WKH� SUHIHUUHG�
LQVWDOOHU�RI�GHHS�35%V�LQ�WKH�LQGXVWU\���6LPLODU�LQVWDOODWLRQ�PHWKRGV�FDQ�EH�XVHG�WR�LQVWDOO�SHUPHDEOH�EDUULHUV�IRU�DG-�
RU�DEVRUSWLRQ�UHIHUUHG�WR�DV�3$%V��� 
 
&RPELQDWLRQ�6\VWHPV 
 
0DQ\�RI�*HR-6ROXWLRQV¶� FRQVWUXFWLRQ� WHFKQLTXHV�DUH�FRPSOLPHQWDU\�� L�H��PXOWLSOH�DUH� URXWLQHO\�XVHG�RQ� WKH�VDPH�
FRQVWUXFWLRQ� VLWH�� � )RU� LQVWDQFH�� VOXUU\� WUHQFK� FXWRII�ZDOOV� DUH� RFFDVLRQDOO\� XVHG� WR� IXQQHO� JURXQGZDWHU� WRZDUG�D�
35%�� � 7KLV� W\SH� RI� LQVWDOODWLRQ� LV� RIWHQ� FDOOHG� D� �IXQQHO� DQG� JDWH�� V\VWHP�� � $QRWKHU� H[DPSOH� RI� D� FRPELQDWLRQ�
V\VWHP� LV� WKH� XVH� RI� MHW� JURXWLQJ� WR� VXSSOHPHQW� VRLO�PL[LQJ� RU� VOXUU\� WUHQFKLQJ� LQ� GLIILFXOW� DUHDV� RI� D� VLWH�� �*HR-
6ROXWLRQV�LV�RQH�RI�WKH�IHZ�FRQWUDFWRUV�WKDW�KDV�WKH�LQ-KRXVH�FDSDELOLWLHV�WR�LQVWDOO�VXFK�FRPELQDWLRQ�V\VWHPV�� 
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6HUYLFHV 
 
*HR-6ROXWLRQV� FDQ� SURYLGH� D� UDQJH� RI� VHUYLFHV� IURP�PHWKRG�
HYDOXDWLRQV�WR�WUHDWDELOLW\�VWXGLHV�WR�GHVLJQ�FRQVWUXFWLRQ� 

7UDGLWLRQDO�&RQWUDFWLQJ 
 
*HR-6ROXWLRQV� KDV� WKH� DELOLW\� WR� EULQJ� DOO� RI� WKH� ODERU��
HTXLSPHQW��PDWHULDOV��DQG�H[SHULHQFH� WR�ZRUN�GLUHFWO\� IRU� WKH�
2ZQHU� RU� *HQHUDO� &RQWUDFWRU� LQ� WKH� H[HFXWLRQ� RI� D� SURMHFW���
7KLV�LV�*HR-6ROXWLRQV¶�SULPDU\�VHUYLFH�PRGHO�� 
 
7HFKQLFDO�$VVLVWDQFH 
 
,Q�VHOHFW�PDUNHWV�RU� IRU�VHOHFW�FOLHQWV��*HR-6ROXWLRQV�PD\�EH�
ZLOOLQJ� WR�EULQJ�VNLOOHG�VXSHUYLVRUV��VSHFLDOL]HG�PDWHULDOV��DQG�
VSHFLDOW\�HTXLSPHQW�WR�WKH�MRE�VLWH�WR�DVVLVW�DQRWKHU�FRQWUDFWRU�
LQ�WKH�H[HFXWLRQ�RI�LWV�VSHFLDOL]HG�ZRUN� 
 
-RLQW�9HQWXUHV�DQG�7HDPLQJ 
 
:KHQ�LW�PDNHV�VHQVH�IRU�ERWK�SDUWLHV��*HR-6ROXWLRQV�KDV�DQG�ZLOO� WHDP�ZLWK�D�FRPSDQ\�RU�FRPSDQLHV�WKDW�PLJKW�
RWKHUZLVH�EH�D�FRPSHWLWRU���7KLV�LV�D�SDUWLFXODUO\�JRRG�RSWLRQ�LQ�FKDOOHQJLQJ�PDUNHWV�RU�IRU�ODUJH�SURMHFWV�WKDW�PLJKW�
QRW� EH� IHDVLEOH�RU� HIILFLHQW� IRU� D� VLQJOH� FRQWUDFWRU�� �7KHVH� YHQWXUHV� UDQJH� IURP� ³VLOHQW´� WHDPLQJ�DUUDQJHPHQWV� WR�
IRUPDO�MRLQW�YHQWXUHV��-9V��� 
 
&RQVXOWLQJ 
 
*HR-6ROXWLRQV�LV�URXWLQHO\�HQJDJHG�E\�2ZQHUV��(QJLQHHUV��DQG�&RQWUDFWRUV�WR�DVVLVW�LQ�WKH�GHVLJQ�RU�GHYHORSPHQW�
SKDVH� RI� D� SURMHFW�� � $V� FRQVXOWDQWV�� *HR-6ROXWLRQV¶� VWDII� FDQ� GUDZ� XSRQ� WKHLU� FRQVWUXFWLRQ� H[SHULHQFH� WR� JXLGH�
SURMHFWV�VXFFHVVIXOO\�WKURXJK�WKH�GHVLJQ�SKDVH����*HR-6ROXWLRQV¶�FRQVXOWLQJ�LQFOXGHV�IHDVLELOLW\�VWXGLHV��SURMHFW�FRVW�
HVWLPDWLQJ��PHWKRG�HYDOXDWLRQ��DQG�GHVLJQ�PL[�VWXGLHV���*HR-6ROXWLRQV¶�FRQVXOWLQJ�DUUDQJHPHQWV�RIWHQ�FHQWHU�RQ�D�
EHQFK� VFDOH� GHVLJQ�PL[� VWXG\�� �*LYHQ� WKH� VXEWOHWLHV� RI� VOXUU\� WUHQFKLQJ� DQG� VRLO�PL[LQJ�� GHVLJQ�PL[� VWXGLHV� DUH�
IUHTXHQWO\� UHTXLUHG�WR�GHWHUPLQH� LI�D�VHOHFWHG�PHWKRGRORJ\�FDQ�VXFFHVVIXOO\�DQG�FRVW�HIIHFWLYHO\�PHHW� WKH�SURMHFW�
REMHFWLYHV��*HR-6ROXWLRQV�KDV�D�GHWDLOHG�XQGHUVWDQGLQJ�RI�JURXWLQJ��VOXUU\�WUHQFKLQJ��DQG�VRLO�PL[LQJ�ZKLFK�DOORZV�LW�
WR�GHYHORS�LWV�EHQFK�VFDOH�VWXGLHV�LQ�D�ZD\�WKDW�PDNHV�WKH�UHVXOWV�YDOXDEOH�IRU�WKH�IXOO�VFDOH�LPSOHPHQWDWLRQV���*HR-
6ROXWLRQV�KDV�FRPSOHWHG�KXQGUHGV�RI�VXFK�VWXGLHV� 



'ĞŽƚĞĐŚŶŝĐĂů��ŽŶƐƚƌƵĐƟŽŶ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚĂů�ZĞŵĞĚŝĂƟŽŶ 

(TXLSPHQW 
 
*HR-6ROXWLRQV�PDLQWDLQV�DQ�LPSUHVVLYH�HTXLSPHQW�IOHHW�WKDW�LV�VSHFLILFDOO\�WDLORUHG�WR�PHHW�WKH�QHHGV�RI�LWV�VSHFLDOW\�
JHRWHFKQLFDO� DQG�JHRHQYLURQPHQWDO� SURMHFWV�� � ,Q�RUGHU� WR�NHHS�PRELOL]DWLRQV� FRVWV�DW� D�PLQLPXP��*HR-6ROXWLRQV�
UHQWV�DV�PXFK�VWDQGDUG�HTXLSPHQW� �L�H�� IRUNOLIWV��JHQHUDWRUV�� EDFNKRHV��HWF��� DV�SRVVLEOH� IURP� ORFDO� YHQGRUV�DQG�
VXSSOHPHQWV�ZLWK� LWV�VSHFLDOL]HG�HTXLSPHQW�� �0XFK�RI�*HR-6ROXWLRQV¶�HTXLSPHQW� IOHHW�ZDV�FXVWRP�GHVLJQHG�DQG�
EXLOW�RU�PRGLILHG�IRU�LWV�VSHFLDOL]HG�ZRUN� 
 
*HR-6ROXWLRQV¶�2ZQHG�(TXLSPHQW�,QFOXGHV� 
 
· /DUJH�H[FDYDWRUV��LQFOXGLQJ���������DQG�����07�PDFKLQHV��VXLWHG�IRU�*HR-6ROXWLRQV¶�ORQJ�VWLFN���ERRPV 
· 7UDFN�PRXQWHG��H�J��K\GUDXOLF�GULOOV��VRLO�PL[LQJ�GULOO�ULJV�FDSDEOH�RI�PL[LQJ�ZLWK��¶�WR���¶�DXJHUV�GRZQ�WR�D�GHSWK�

RI���¶ 
· &UDQH�PRXQWHG�VRLO�PL[LQJ�GULOO�ULJV�FDSDEOH�RI�PL[LQJ�ZLWK��¶�WR���¶�DXJHUV�WR�GHSWKV�JUHDWHU�WKDQ���¶ 
· -HW�JURXW�GULOO�ULJV 
· 7KH�*HR-7UHQFKHU��D�FKDLQ�WUHQFKHU�FDSDEOH�RI�PL[LQJ�GRZQ�WR�D�GHSWK�RI���¶ 
· &XVWRP�ORQJ�VWLFNV�DQG�ERRPV�IRU�H[FDYDWRUV�ZKLFK�DOORZ�IRU�WKH�H[FDYDWLRQ�RI�VOXUU\�WUHQFKHV�GRZQ�WR�GHSWKV�

RI���¶ 
· 5RWDU\�PL[LQJ�WRROV�IRU�WKH�FRVW�HIIHFWLYH�LPSOHPHQWDWLRQ�RI�VRLO�PL[LQJ�GRZQ�WR�GHSWKV�RI���¶ 
· /RZ�KLJK�IORZ�DQG�RU�ORZ�KLJK�SUHVVXUH�DXWRPDWHG��FRQWLQXRXV��DQG�EDWFK�W\SH�VOXUU\�DQG�JURXW�PL[LQJ�SODQWV��

LQFOXGLQJ� EXON� SQHXPDWLF� WDQNV� DQG� YDULRXV� VL]H� VLORV� IRU� WKH� VWRUDJH� RI� EXON� FHPHQW�� EHQWRQLWH� DQG� RWKHU�
UHDJHQWV 

· -HW�SXPSV�IRU�MHW�JURXWLQJ 
· &ODPVKHOOV�IRU�GHHS�H[FDYDWLRQV 
· 6\VWHP� FRPSRQHQWV� IRU� VWHDP� HQKDQFHG� VRLO� PL[LQJ��

LQFOXGLQJ� UHDO-WLPH� JDV� FKURPDWRJUDSKV�� VKURXGV�� IODPH�
LRQL]DWLRQ�GHYLFHV��),'V���ERLOHUV��YDSRU�FRQGLWLRQLQJ�DQG�
WUHDWPHQW� HTXLSPHQW�� DQG� FXVWRP� GDWD� DFTXLVLWLRQ�
VRIWZDUH 

· $XWRPDWHG� GDWD� DFTXLVLWLRQ� V\VWHPV�� IORZPHWHUV�� *36�
GHYLFHV��DQG�RWKHU�4&�HTXLSPHQW 

· 6SHFLDOW\�VRLO�PL[LQJ�DWWDFKPHQWV��LQFOXGLQJ�DXJHUV��.HOO\�
EDUV��FHQWUDOL]HUV��URWDU\�KHDGV��HWF� 

· $Q� DVVRUWPHQW� RI� VPDOOHU� VXSSRUW� HTXLSPHQW� DQG� WRROV�
LQFOXGLQJ� IRUNOLIWV�� PDQOLIWV�� SXPSV�� H[FDYDWRUV�� GR]HUV��
ORDGHUV��9)'V��VWRUDJH�ER[HV��WRROV��HWF� 

 



 
 

&RQWDFW�8V 
 
2XU� VWURQJ�� KLJKO\�H[SHULHQFHG� WHDP�RI� SURIHVVLRQDOV�
LV� DYDLODEOH� WR� KHOS� \RX� ZLWK� TXHVWLRQV� FRQFHUQLQJ�
HQYLURQPHQWDO� UHPHGLDWLRQ� RU� JHRWHFKQLFDO�
FRQVWUXFWLRQ�� &RQWDFW� XV� WKURXJK� RXU� ZHEVLWH�� YLD�
HPDLO� RU� GLUHFWO\� DW� DQ\� RI� RXU� RIILFHV� ORFDWHG�
WKURXJKRXW�1RUWK�$PHULFD� 
 
:HEVLWH� 
ZZZ�JHR-VROXWLRQV�FRP 
ZZZ�JHR-VROXWLRQV�FD 
 
*HQHUDO�,QTXLULHV� 
FR 
3LWWVEXUJK��3$�-�+HDGTXDUWHUV 
�����)LIWK�$YHQXH�� 
1HZ�.HQVLQJWRQ��3$������� 
7������-���-����� 
 
'HQYHU��&2 
����*DUULVRQ�6WUHHW��8QLW�'�� 
/DNHZRRG��&2������� 
7������-���-���� 
 
7DPSD��)/ 
������WK�6WUHHW�1RUWK��������� 
6W��3HWHUVEXUJ��)/������� 
7� ���-���-���� 
 
6DUDWRJD�6SULQJV��1< 
���3XWQDP�6WUHHW��6XLWH���� 
6DUDWRJD�6SULQJV��1<������ 
7������-���-���� 
 

7RURQWR��21 
����4XHHQV�4XD\�:HVW��6WH������ 
7RURQWR��21�0�-��%� 
7������-���-���� 

� 

'ĞŽ-^ŽůƵƟŽŶƐ͕�/ŶĐ͘ 
ϭϮϱϬ�&ŝŌŚ��ǀĞŶƵĞ 
EĞǁ�<ĞŶƐŝŶŐƚŽŶ͕�W���ϭϱϬϲϴ 
ϳϯϰ-ϯϯϱ-ϳϮϳϯ�ƉŚŽŶĞ 
ϳϯϰ-ϯϯϱ-ϳϮϳϭ�ĨĂǆ 



GEO-SOLUTIONS KEY ISS PROJECTS DIMENSIONS

Project Name & Location
Year

Completed
Value

G
en

er
al

 C
on

tr
ac

to
r

Sl
ur

ry
 W

al
l, 

SB
, S

CB

Se
lf-

H
ar

de
ni

ng
 S

lu
rr

y 
W

al
l, 

CB

Bi
o-

Po
ly

m
er

 - 
In

te
rc

ep
to

r
Tr

en
ch

, P
RB

Tr
en

ch
er

IS
CO

 /
 IS

CR

Th
er

m
al

 R
em

ed
ia

tio
n

In
-S

itu
 S

oi
l S

ta
bi

liz
at

io
n

So
il 

M
ix

in
g

Bu
ck

et
 M

ix
in

g

Au
ge

r M
ix

in
g

Ro
ta

ry

Pr
es

su
re

/C
om

pa
ct

io
n 

G
ro

ut
in

g

Je
t G

ro
ut

in
g

Pi
pe

 G
ro

ut
in

g

Si
te

 R
em

ed
ia

tio
n

W
as

te
 M

an
ag

em
en

t

Ca
p,

 L
in

er
s

W
et

la
nd

s

Si
te

 D
ev

el
op

m
en

t

Co
nt

am
in

at
io

n,
 (i

e 
H

yd
ro

ca
rb

on
s,

 P
CB

s,
  H

ea
vy

 M
et

al
s,

 C
oa

l T
ar

)

EP
A,

 S
up

er
fu

nd

D
O

D
/D

O
E

U
SA

CE

M
G

P

D
AM

/L
EV

EE

U
SA

CO
E

RC
RA

/C
ER

CL
A

CO
N

FI
D

EN
TI

AL

SEDIMENT STABILIZATION
GOWANUS, NY 2022  $7M TO $8M  

34 FT DEEP
15,200 CY

MGP REMEDIATION
WEST BABYLON, NY 2021  $1M TO $2M     
SITE REMEDIATION
WESTERN US CONFIDENTIAL 2021  $3M TO $4M      600 CY
SITE REMEDIATION
EASTERN US CONFIDENTIAL 2021  $2M TO $3M     12,844 CY
SOIL MIXING
SARANAC LAKE, NY 2021  $2M TO $3M   

26 FT DEEP
36,940 CY

FORMER MGP SITE
MIDWESTERN US CONFIDENTIAL 2021  $1M TO 1.5M        

49 FT DEEP
5,000 CY

FORMER GAS PLANT SITE
CAMDEN, NJ 2020  $2M TO $3M     

32 FT DEEP
34,000 CY

FORMER MGP SITE
MIDWESTERN US CONFIDENTIAL 2020  $1M TO 1.5M        1,000 CY
FORMER LYNN LANDFILL
LYNN, MA 2020  $1.5M TO $2M   

13 FT DEEP
19,550 CY

FORMER MGP SITE
MIDWESTERN US CONFIDENTIAL 2020  $2M TO $3M         3,090 CY
FORMER MGP SITE
WESTERN US CONFIDENTIAL 2020  $3M TO $4M   

30 FT DEEP
10,879 CY

SITE REMEDIATION
BUFFALO, NY 2019 $11M TO $12M     

16 FT DEEP
240,000 CY

MGP SITE REMEDIATION
SOUTHERN US CONFIDENTIAL 2019 $12M TO $13M      

30 FT DEEP
108,500 CY

CONFIDENTIAL MGP REMEDIATION
MIDWESTERN US CONFIDENTIAL 2019  $20M TO $30M 

 
       

60 FT DEEP
110,000 CY

FORMER MGP SITE
TOMS RIVER, NJ 2019  $1M TO 1.5M       

16 FT DEEP
13,516 CY

GRANVILLE FORMER MGP
GRANVILLE, NY 2019 $4M TO $5M    

15 FT DEEP
43,400 CY

FORMER PLAINFIELD GAS WORKS
PLAINFIELD, NJ 2019  $7M TO $8M      

40 FT DEEP
68,000 CY

TYPETECHNOLOGY
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TYPETECHNOLOGY

FORMER MGP SITE
NORTHWESTERN NEW JERSEY 2018  $2M TO $3M 

 
     

25 FT DEEP
9,200 CY

FLORIDA AVENUE FORMER MGP
ATLANTIC CITY, NJ 2018  $7M TO $8M      

64 FT DEEP
95,000 CY

REMEDIAL ACTION
MIDWESTERN US CONFIDENTIAL 2018  $1.5M TO $2M       

22 FT DEEP
33,000 CY

SOIL/GROUNDWATER REMEDIATION
YONKERS, NY 2018  $1M TO 1.5M   

38 FT DEEP
10,890 CY

FORMER MGP FACILITY
RED BLUFF, CA 2017  $1M TO 1.5M      

33 FT DEEP
9,706 CY

FORMER MGP SITE
NEW JERSEY 2017  $8M TO $9M      

28 FT DEEP
100,000 CY

MACASSA TAILING SHEAR KEY
KIRKLAND LAKE, ON 2017  $2M TO $3M   

42 FT DEEP
340,761

REMEDIAL ACTIONS
EASTERN US CONFIDENTIAL 2016  $4M TO $5M      

22 FT DEEP
14,000 CY ISS

FORMER MGP REMEDIAL ACTION
HAMMONTON, NJ 2016  $5M TO $6M      

66 FT DEEP
43,500 CY

FORMER MGP SITE
SUFFERN, NY 2016  $3.5M TO $4M      

35 FT DEEP
16,000 CY

GOWANUS CANAL
BROOKLYN, NY 2015  $2M TO $3M 

 
    

22 FT DEEP
1,1850 CY

CONFIDENTIAL SITE
WYOMING 2015  $2M TO $3M     

17 FT DEEP
13,476 CY

ROADWAY AND BRIDGE 
RECONSTRUCTION 2015  $1M TO 1.5M   

20FT DEEP
14,450 CY

FORMER MGP SITE REMEDIATION
TWO RIVERS, WI 2014  $5M TO $6M 

 
     

33 FT DEEP
74,000 CY

NORTH PLANT MGP SITE
WAUKEGAN, IL 2014

 $12.5M TO 
$15M 

 
       

27 FT DEEP
299,590 CY

MARKET STREET GAS WORKS MGP SITE
NEWARK, NJ 2014  $1M TO 1.5M     

16 FT DEEP
17,700 CY

SITE REMEDIATION
LOUISVILLE, MS 2013  $3M TO $4M       

60 FT DEEP
190,000 VSF SB
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TYPETECHNOLOGY

DNAPL STABILIZATION - AWI
PORTSMOUTH, VA 2013  $8M TO $9M 

 
        

28 FT DEEP
47,400 CY

SENECA MEADOWS LANDFILL
WATERLOO, NY 2013  $1M TO 1.5M   

25 FT DEEP
11,230 CY

MGP WASTE STABILIZATION
WEST COAST 2012  $2M TO $3M      

50 FT DEEP
500 VSF

SITE REMEDIATION
OHIO 2012  $5M TO $6M     

41 FT DEEP
61,300 CY

MGP SITE REMEDIATION
HOMER, NY 2012  $7M TO $8M 

 
        

47 FT DEEP
54,300 CY

FORMER MGP SITE
MIDDLE GEORGIA 2012  $4M TO $5M 

 
  

30 FT DEEP
47,000CY

IN SITU SOIL STABILIZATION
SACRAMENTO, CA 2012  $3M TO $4M     

33 FT DEEP
42,500 CY

SOIL MIXED BARRIER WALL
GREENFIELD, MA 2012  $1M TO 1.5M     

32 FT DEEP
14,995 VSF

EQUALIZATION BASIN REMEDIATION
NORWICH, NY 2012  $2M TO $3M     

27 FT DEEP
17,144 CY

TEXARKANA WOOD PRESERVING 
COMPANY 2012  $7M TO $8M          42,000 CY
WOOD PRESERVER'S REMEDIATION
WARSAW, VA 2012  $2M TO $3M     

31 FT DEEP
58,454 CY

IN SITU REMEDIATION WITH ZVI
WHITEFISH LAKE, ALBERTA 2012  $1M TO 1.5M     

26 FT DEEP
9,500

SAR LEVEE REPAIR
NEWPORT BEACH, CA 2011  $1M TO 1.5M      

54 FT DEEP
6,100 CY

F-AREA BARRIER WALL EXTENSION
SAVANNAH RIVER SITE 2011  $1.5M TO $2M     

70 FT DEEP
1,400 LF

OMC PLANT 2 SITE REMEDIATION
WAUKEGAN, IL 2011  $1M TO 1.5M     

25 FT DEEP
8,900 CY

RICHARD P. KANE WETLAND
MOONACHIE, NJ 2010  $10M TO $15M 

 
    260 ACRES

MW-520 SITE REMEDIATION
EAST RUTHERFORD, NJ 2010  $1.5M TO $2M     

19 FT DEEP
7,600 CY
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TYPETECHNOLOGY

AGL FORMER MGP SITE
MACON, GA 2009  $1M TO 1.5M 

 
       

25 FT DEEP
16,290 CY

FORMER MGP SITE REMEDIATION
CAMBRIDGE, MA 2008  $2M TO $3M      

18 FT DEEP
1,200 CY

ISS PERIMETER WALL
SAG HARBOR MGP, NY 2008  $1M TO 1.5M     

23 FT DEEP
7,200 CY

FUNNEL & GATE
MUSKEGON, MI 2008  $1M TO 1.5M     

55 FT DEEP
9,921 VSF

CKD GROUNDWATER REMEDIATION
METALINE FALLS, WA 2007  $1M TO 1.5M 

 
        

15-20 FT DEEP
31,400 VSF

STABILIZED SOIL BARRIER
PLATTSBURGH, NY 2007  $1M TO 1.5M      

22,000 CY                    
45,750 VSF

MGP - IN-SITU SOLIDIFICATION
NYACK, NY 2007  $1.5M TO $2M      

21 FT DEEP
11,400 CY

IN-SITU SOIL TREATMENT
SHOREHAM, NY 2006  $1M TO 1.5M       

100 FT DEEP     
177 COL

FLYASH LAGOON CLOSURE
YARMOUTH, ME 2002  $1M TO 1.5M    28,000 CY
FLUSHING CSO FACILITY
FLUSHING, NY 2002  $1M TO 1.5M    68,000 SF
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1250 Fifth Avenue, New Kensington, PA 15068 
T   724-335-7273       F   724-335-7271 

www.geo-solutions.com 
 

 
Safety 
 
Geo-Solutions (GSI) is committed to maintaining a safe work environment for all workers, site visitors, 
and the general public. This commitment is reinforced by our upper management’s leadership of our core 
safety values, safety program implementation, and risk-based hazard identification.  A zero-incident 
safety culture is a continuous improvement process that involves every employee with-in Geo-Solutions 
and is validated by upper management.  We are devoted to the safety of 
our employees and exceeding compliance with applicable statutes, 
regulations, and ordinances throughout our operations. 
 
GSI's safety department is managed by multiple Board-Certified Safety 
Professional (CSP) and is structured to assist line management with 
regulatory compliance and optimize safety performance.  The safety 
department oversees safety program development, management, 
training, auditing (at all levels of the organization), and case 
management.  Our safety staff is available to all employees and 
customers 24 hours a day, 365 days a year. 
  
Our Commitment to Safety 
 
Our commitment to safety begins with surpassing compliance with all applicable statutes, regulations, 
and ordinances.  One of the core components of our safety program is risk-based hazard identification, 
including: 
 
• Development of Site-Specific Safety Plans  
• Project Specific Task Hazard Analysis Development and Review 
• Job Specific Safety Analysis 
• Job Site Safety Audits / Inspections 
• Employee Training 
• Stop Work Authority 
 
Using Web-Based Tools to Improve Safety Performance 
 

Geo-Solutions uses a web-based application (SiteDocs™) to 
document and collect worksite safety data to improve safety 
performance.  Jobsite safety documentation begins each day 
with the submittal of jobsite safety meeting summaries from all 

of Geo-Solutions’ active jobsites which are digitally signed by all crew members.  These can be reviewed 
remotely by corporate safety personnel which provides an opportunity to confirm that safety is the first 
thing discussed every day and maintains critical documentation for audits or inspections.  The system 
also allows the user to create, complete and document safety audits, safety observations, incident and 
near miss reports.  To improve ease of use, each jobsite is assigned a tablet computer devoted to 
SiteDocs™ and the application can also be installed on smart phones.  
 
As a means of tracking leading indicators to make informed decisions, one of the most important features 
is the ability to conduct and document safety observations.  This enables Geo-Solutions to be proactive 
in our safety efforts by improving the identification of deficiencies in employee behavior or site conditions.  
Each observation is logged in the system and safety personnel can quickly generate reports to monitor 
trends to determine if training and support can be provided to prevent incidents. Heinrich’s theories show 
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that 88% of incidents are a result of human behavior, or unsafe acts, and safety observations related to 
behavior can be used to reduce the probability of incidents. 

We are dedicated to achieving safe production. We believe in protecting the safety and health of our own 
employees and that of other personnel who may be impacted by our work. We also believe that we can 
and must take the time to do our work safely and strongly believe that safety, production, and quality can 
all work harmoniously to achieve our ultimate goal of zero losses.  Geo-Solutions anticipates use and 
participation in this application to improve with time, demonstrating tangible improvements to our solid 
safety record.   

Gold Shovel Certification 

Geo-Solutions has been approved for the Gold Shovel Standard 
Certification. 

It is a first of its kind effort to create a North American scale program, 
driven by industry and underpinned by data technology, to unify 
excavation safety under a single broadly meaningful professional 
brand. The mission of Gold Shovel Standard is to both certify that 
excavators and locators have adopted standard safety management elements into their excavating 
processes and create and deploy the infrastructure to quantitatively measure and communicate their 
success in doing so, such that best-in-class performance can be rewarded. 

Safety Certifications 

Geo-Solutions is proud of its certified safety program and has earned accreditation with ISNetworld, 
Avetta, and PEC Safety assuring our clients of standards in worker and process safety. 

Training 

Our site superintendents have overall responsibility for managing site safety on projects.  Our 
superintendents are matched to each job site / assignment according to their level of training, experience, 
and past performance for completing assignments in a safe, professional, and efficient manner.  GSI's 
supervisors conduct tailgate safety meetings at the beginning of the workday to discuss site safety issues 
from previous workdays as well as potential areas of concern for the work ahead. All GSI employees are 
empowered with no repercussions "stop work" authority to ensure a safe work environment.  

All GSI employees working on HAZWOPER 1910.120 regulated sites are properly trained and have their 
initial 40-hour HAZWOPER training and 3-day on-the-job training followed by their annual 8-hour 
HAZWOPER refresher training to stay current.  

Our Superintendents have successfully completed the OSHA 10 and/or 30 Hr. Construction Outreach 
Training Course, the 8-hour HAZWOPER Supervisor Course, and 1st Aid/CPR/AED.  
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All skilled employees have a combination of some of the following training depending on their position.  
• New-Hire Safety Orientation  
• Gold Shovel Standard Training  
• 40 Hour HAZWOPER  
• 3 Days OTJ Training  
• 8 Hour Annual HAZWOPER Refresher   
• Confined Space (Batch Plant Operator)  
• Forklift   
• Aerial Lift  
• OSHA 10 Hr. Construction Industry Outreach  

 
Safety Statistics 
 

 
 
 
Geo-Solutions NAICS code: 562910 

YEAR 2021 2020 2019 2018 2017

EMR 0.82 0.746 0.559 0.704 0.669
TOTAL HOURS WORKED 235,853 154,060 248,407 264,264 236,863
AVERAGE NO OF EMPLOYEES 111 85 120 124 119
INCIDENT RATE (TRIR) 1.69 0.00 1.61 0.76 1.69
FREQUENCY RATE (DART) 1.69 0.00 0.81 0.00 0.84
LOST WORKDAYS (LWD) 126 0 23 0 100
DAYS AWAY FROM WORK (DAW) 81 0 23 0 6
FIRST AID ONLY CASES 0 0 2 4 8
MEDICAL TREATMENT CASES 2 0 2 1 2
FATALITIES 0 0 0 0 0
OSHA VIOLATIONS 0 0 0 0 0





Year

City State

(A) (B) (C) (D) (E) (F)

(M)

(G) (H) (I) (J) (K) (L) (1) (2) (3) (4) (5) (6)

21-01
Batch Plant 
Operator 4/16/2021 Infront of the PC 800

Struck by hoist cylinder caused neck, shoulder 
and head injuries X 16 45 X

21-02 Laborer 6/8/2021 EZ infront of the Allu tool Struck by clump of material falling from Allu tool X 65 X

Page totals    0 2 0 0 81 45 2 0 0 0 0 0

Page 1 of 1 (1) (2) (3) (4) (5) (6)

Date of 
injury or 
onset of 
illness

Employee's Name Job Title  (e.g., 
Welder)

CHECK ONLY ONE box for each case 
based on the most serious outcome for 
that case:Case 

No.
Where the event occurred (e.g. 
Loading dock north end)

Death

Classify the case

Days away 
from work

Remained at work

Enter the number of 
days the injured or ill 
worker was:
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ss

Other record- 
able cases
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ng

Public reporting burden for this collection of information is estimated to average 14 minutes per response, including time 
to review the instruction, search and gather the data needed, and complete and review the collection of information.  
Persons are not required to respond to the collection of information unless it displays a currently valid OMB control 
number.  If you have any comments about these estimates or any aspects of this data collection, contact:  US 
Department of Labor, OSHA Office of Statistics, Room N-3644, 200 Constitution Ave, NW, Washington, DC 20210.  Do 
not send the completed forms to this office.
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Describe injury or illness, parts of body affected, 
and object/substance that directly injured or made 
person ill (e.g. Second degree burns on right 
forearm from acetylene torch)

(mo./day)

Check the "injury" column or choose one type of 
illness:

You must record information about every work-related injury or illness that involves loss of consciousness, restricted work activity or job transfer, days away from work, or medical treatment 
beyond first aid.  You must also record significant work-related injuries and illnesses that are diagnosed by a physician or licensed health care professional.  You must also record work-related 
injuries and illnesses that meet any of the specific recording criteria listed in 29 CFR 1904.8 through 1904.12.  Feel free to use two lines for a single case if you need to.  You must complete an 
injury and illness incident report (OSHA Form 301) or equivalent form for each injury or illness recorded on this form.  If you're not sure whether a case is recordable, call your local OSHA 
office for help.

Be sure to transfer these totals to the Summary page (Form 300A) before you post it.

OSHA's Form 300 (Rev. 01/2004)

Attention:  This form contains information 
relating to employee health and must be 
used in a manner that protects the 
confidentiality of employees to the extent 
possible while the information is being 
used for occupational safety and health Log of Work-Related Injuries and Illnesses

Geo-Solutions, Inc.

Form approved OMB no. 1218-0176

Occupational Safety and Health Administration

2021
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On job 
transfer or 
restriction 

(days)

New Kensington

U.S. Department of Labor

Establishment name

Describe the case

PA

Identify the person







Year

City State

(A) (B) (C) (D) (E) (F)

(M)

(G) (H) (I) (J) (K) (L) (1) (2) (3) (4) (5) (6)

19-01 Superintendent 6/27/20019 North Plainfield, NJ Gas Works Fell from drill rig platform, Fractured ribs (Left side) X 23 X

19-02 Welder 10/22/2019 New Kensignton, PA Shop
While using compressed air, foreign body entered 
left eye. X X

Page totals    0 1 0 1 23 0 2 0 0 0 0 0

Page 1 of 1 (1) (2) (3) (4) (5) (6)

Be sure to transfer these totals to the Summary page (Form 300A) before you post it.

OSHA's Form 300 (Rev. 01/2004)

Attention:  This form contains information 
relating to employee health and must be 
used in a manner that protects the 
confidentiality of employees to the extent 
possible while the information is being 
used for occupational safety and health 
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New Kensington

U.S. Department of Labor

You must record information about every work-related injury or illness that involves loss of consciousness, restricted work activity or job transfer, days away from work, or medical treatment 
beyond first aid.  You must also record significant work-related injuries and illnesses that are diagnosed by a physician or licensed health care professional.  You must also record work-related 
injuries and illnesses that meet any of the specific recording criteria listed in 29 CFR 1904.8 through 1904.12.  Feel free to use two lines for a single case if you need to.  You must complete an 
injury and illness incident report (OSHA Form 301) or equivalent form for each injury or illness recorded on this form.  If you're not sure whether a case is recordable, call your local OSHA 
office for help.

Occupational Safety and Health Administration
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Log of Work-Related Injuries and Illnesses

Geo-Solutions, Inc.

PA

Identify the person

Public reporting burden for this collection of information is estimated to average 14 minutes per response, including time 
to review the instruction, search and gather the data needed, and complete and review the collection of information.  
Persons are not required to respond to the collection of information unless it displays a currently valid OMB control 
number.  If you have any comments about these estimates or any aspects of this data collection, contact:  US 
Department of Labor, OSHA Office of Statistics, Room N-3644, 200 Constitution Ave, NW, Washington, DC 20210.  Do 
not send the completed forms to this office.

Form approved OMB no. 1218-0176
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Describe injury or illness, parts of body affected, 
and object/substance that directly injured or made 
person ill (e.g. Second degree burns on right 
forearm from acetylene torch)

(mo./day)

Check the "injury" column or choose one type of 
illness:
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Job transfer 
or restriction
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ry

CHECK ONLY ONE box for each case 
based on the most serious outcome for 
that case:Case 

No.
Where the event occurred (e.g. 
Loading dock north end)

Death

Classify the case

Days away 
from work

Remained at work

Enter the number of 
days the injured or ill 
worker was:Date of 

injury or 
onset of 
illness

Employee's Name Job Title  (e.g., 
Welder)
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Effective Date: 4/01/2018
Effective Date: 4/01/2019
Effective Date: 4/01/2020

  .704 
.597
.746

 
 

calculated the conceptual Experience Modifications below:
Based on your company’s payroll and loss experience in the Commonwealth of Pennsylvania, we 

Dear Rob:

RE: PA Experience Rating Modification

New Kensington, PA 15068
1250 Fifth Avenue
Geo-Solutions, Inc.
Mr. Robert Winters, VP - Risk Management

April 8, 2021

Effective Date: 4/01/2021

610-260-4336
Lisa.Scheffler@willistowerswatson.com 
Willis Towers Watson Northeast, Inc. 
Account Executive
Lisa Scheffler, CPCU, ARM

Lisa Scheffler

Sincerely,

.82



Willis Towers Watson Northeast, Inc.
c/o 26 Century Blvd
P.O. Box 305191
Nashville, TN   372305191  USA

Geo-Solutions, Inc.
1250 Fifth Avenue;
New Kensington, PA 15068

Umbrella Policy #XS E694659 is Excess the Employer's Liability coverage.
SEE ATTACHED

Evidence of Coverages

04/02/2021

1-877-945-7378 1-888-467-2378

certificates@willis.com

Admiral Insurance Company 24856

Travelers Property Casualty Company of Ame

Great American E & S Insurance Company

25674

37532

Travelers Indemnity Company 25658

Scottsdale Insurance Company 41297

Gray Surplus Lines Insurance 15889

W20625673

A

1,000,000

5,000

1,000,000

2,000,000

2,000,000

FEI-ECC-11909-08 04/01/2021 04/01/2022

B

1,000,000

04/01/202204/01/2021TJ-CAP-2H529844-TIL-21

C
3,000,000

10,000

XS E694659 04/01/2021 04/01/2022 3,000,000

UB-2N610045-21-51K
D 1,000,000

No 04/01/2021 04/01/2022
1,000,000

1,000,000

E Business Auto Buffer Each Occurrence LimitXLS0119163 04/01/2021 04/01/2022

204380620928015SR ID: BATCH:

$4,000,000

Willis Towers Watson Certificate Center

Page 1 of 2



Geo-Solutions, Inc.
1250 Fifth Avenue;
New Kensington, PA 15068

INSURER AFFORDING COVERAGE: Gray Surplus Lines Insurance                                            NAIC#: 15889
POLICY NUMBER: GSL 100098     EFF DATE: 04/01/2021     EXP DATE: 04/01/2022

TYPE OF INSURANCE:              LIMIT DESCRIPTION:              LIMIT AMOUNT:
Excess Umbrella Liability       Each Occurrence                 $5,000,000
                                Aggregate                       $5,000,000

INSURER AFFORDING COVERAGE: Admiral Insurance Company                                               NAIC#: 24856
POLICY NUMBER: FEI-EXS-11910-08     EFF DATE: 04/01/2021     EXP DATE: 04/01/2022

TYPE OF INSURANCE:              LIMIT DESCRIPTION:              LIMIT AMOUNT:
Excess Liability                Each Occurrence:                $15,000,000
                                Aggregate:                      $15,000,000
                                Retained Limit:                 $0

ADDITIONAL REMARKS:
Excess Liability Coverage follows over General Liability, Professional Liability and Pollution Liability Coverage.

INSURER AFFORDING COVERAGE: Admiral Insurance Company                                               NAIC#: 24856
POLICY NUMBER: FEI-ECC-11909-08     EFF DATE: 04/01/2021     EXP DATE: 04/01/2022

TYPE OF INSURANCE:                LIMIT DESCRIPTION:              LIMIT AMOUNT:
Contractors Pollution Liability   Each Claim                      $1,000,000
& Professional Liability          Aggregate                       $2,000,000

ADDITIONAL REMARKS:
Contractor's Pollution Liability and Professional Liability are included in the General Liability coverage.

INSURER AFFORDING COVERAGE: Travelers Property Casualty Company of America                          NAIC#: 25674
POLICY NUMBER: QT-660-8P345203     EFF DATE: 04/01/2021     EXP DATE: 04/01/2022

TYPE OF INSURANCE:              LIMIT DESCRIPTION:              LIMIT AMOUNT:
Contractors Equipment           Owned                           $14,823,594
                                Leased                          $2,000,000

ADDITIONAL REMARKS:
All risk coverage including Flood.

2 2

Willis Towers Watson Northeast, Inc.

See Page 1

See Page 1 See Page 1 See Page 1

25 Certificate of Liability Insurance

W20625673CERT:2043806BATCH:20928015SR ID:



 

NorthStar 
Proposal and SOQ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
2760 South Falkenburg Road 

Riverview, Florida 33578 
770-335-1101 Phone 

 

 
 

 
March 25, 2022 
 
Mr. Dwayne Keagy, MS, LPG 
Principal Consultant – Geologist 
ERM 
Woodfield Three 
8425 Woodfield Crossing Blvd., Suite 560-W 
Indianapolis, IN 46240 
 
Re:  ERM - Ameren Taylorville, IL MGP 
 Revised Quote for ISS Bench-Scale Study 
 
Dear Mr. Keagy: 
 
NorthStar I&E, Inc. (NorthStar) is pleased to submit our revised quote for the ISS bench-scale study in 
support of the Ameren Taylorville, IL MGP site.  Below you will find the details regarding our revised quote, 
followed by the additional information requested in your March 11th and March 22nd emails.  
 
Proposed Treatability Study 
NorthStar has reviewed the proposed scope of work for MGP remediation, and has identified the following 
scope of work necessary to perform the required treatability testing to be able to execute the work with 
the following assumptions: 
 

• Performance requirements for the site are assumed to be:  
o Unconfined Compressive Strength (UCS) > 50 psi  
o Hydraulic Conductivity < 1E-6 cm/sec 
o There will be no leachability performance requirements for the site, however baseline 

chemical and post–ISS leachability testing is included in this proposal to demonstrate 
reductions in leachable concentrations for negotiations with the regulator.    

 
Based on the information provided, NorthStar has assumed that two homogenate soil samples would be 
collected from the site (by others).  Each sample would require at least five gallons of soil sample to 
perform the required testing.  One sample would be collected from the GW table to 50-ft, and from 50-ft 
to bedrock (assumed max depth of 95-ft).  Additionally, at least five gallons of potable water to be used 
during grout preparation during full-scale would be required.  NorthStar will perform the following 
treatability scope of work: 
 

• Geotechnical index testing on each of the homogenates, including grain-size, moisture content, 
and Atterberg Limits; 

• Perform total VOCs and SVOCs along with SPLP and LEAF 1316 tests on each of the untreated 
homogenates; 

• Develop six mix designs for each sample, using a combination of Type I/II or Type IL Portland 
cement (PC), blast furnace slag cement (BFSC), site potable water and site soils (12 mixes total); 

• Perform 7-day and 28-day UCS (ASTM D1633) testing on each developed mix design; 
• Perform 28-day permeability testing (ASTM D5084) on each developed mix design;  
• Perform SPLP testing on all 12 mixes from Phase 1; 



ERM - Ameren Taylorville, IL MGP 
 Revised Quote for ISS Bench-Scale Study 
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• Based on the results of the geotechnical and SPLP testing, NorthStar has included refinement 
stage, which will include up to two additional mix designs for each homogenate.  These four mix 
designs will also be tested for UCS and permeability as described above; 

• NorthStar will then perform SPLP and LEAF 1315 (modified for organics) on all four final mix 
designs (two for each of the homogenates); 

• NorthStar will provide test results and summary report for the treatability scope above including 
identifying viable mix designs that meet the project performance requirements. 

 
NorthStar’s geotechnical and analytical labs (Timely Engineering Soil Tests, LLC and Eurofins) are both 
accredited, and their accreditations have been included in Attachment 1 of this submittal. 
 
NorthStar estimates the above scope of work to have a lump sum cost of $52,900 and expects the work 
to take approximately 12 weeks to complete from receipt of soil materials. NorthStar understands that 
ERM wants to be a part of the process; however, NorthStar also assumes that we will be compensated for 
any changes made throughout the process. 
 
Statement of Qualifications 
NorthStar is a nationwide environmental remediation, demolition, and civil construction contractor, with 
one of our primary services being in-situ stabilization (ISS) of impacted soil at MGP sites. NorthStar has 
implemented numerous projects involving ISS including the recent ISS projects performed for Ameren at 
former MGP sites in Macomb and Jacksonville, Illinois. We also performed recent ISS projects at the West 
End site in Cincinnati, Ohio and at a site for Consumers Energy in Manistee, Michigan. As requested, 
NorthStar has included our Statement of Qualifications (SOQ) in Attachment 2 of this submittal. Within 
the appendix of the SOQ, you will find complete project descriptions for the aforementioned projects. 
 
Safety Metrics 
NorthStar has an exemplary health and safety program. With an Experience Modification Rate (EMR) of 
0.78 for 2021, and several safety statistics well below the averages for our industry, our safety 
performance is an industry leader. This attention to safety should be most beneficial to this project. To 
facilitate an easy review, NorthStar has included our three year Experience Modification Rate (EMR) and 
OSHA safety statistics in the table below. 
 

NorthStar I&E, Inc. 3-year OSHA Statistics 
Statistics 2021 2020 2019 

EMR (NorthStar Group Services, Inc.) 0.78 0.71 0.90 
Man-hours Worked 346,315 354,236 353,341 
Lost Workday Case Rate (LWCR) 0 0 0 
Total Recordable Incident Rate (TRIR) 0.60 0.60 0 
Days Away, Restricted & Transfer (DART) 0 0 0 

 
Certificate of Insurance 
NorthStar has provided a sample Certificate of Insurance in Attachment 3 of this submittal. 
 
Union Labor 
NorthStar has the ability to provide union labor. In fact, both Ameren projects currently under contract 
(Jacksonville, IL and Macomb, IL) are being performed with union labor. 
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Avetta 
NorthStar I&E, Inc. (ID #134305) is a long time participant of the Avetta program. We’ve had several clients 
connect to our Avetta account and award us a “Green” status after reviewing our EMR documentation, 
Historic OSHA Statistics, Policies and Procedures, Insurance, etc. Therefore, we do not anticipate any 
issues connecting with ERM and/or Ameren.  
 
NorthStar greatly appreciates the opportunity to submit this proposal, and we look forward to the 
opportunity to work with you at this site. Should you have any questions, please contact me at 
jduffey@northstar.com for any and all matters regarding our proposal. 
 
Sincerely, 
 
 
 
John Duffey 
Vice President 
 

mailto:jduffey@northstar.com
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Geotechnical and Analytical Lab Accreditations 

  



Timely Engineering Soil Tests,

LLC (/)

Company Overview (/)
US–Russia Symposium (/us-russia-symposium)

Certification & Accreditation (/certification-accreditation)
TEST Capabilities
Projects (/projects)

Data Presentation (/data-presentation)
Contact (/contact)

The following is a list of T.E.S.T.'s 
certifications/accreditations:

• AASHTO (/s/AASHTO_CERTIFICATION_2017.pdf) - 

T.E.S.T. meets the quality standards of a 
geotechnical laboratory per ASTM E 329, ASTM D 
3740, and AASHTO R18 

• Small Disadvantaged Business (SDB) – certified 

by U.S. SBA  

• Licensed Engineering Firm (/s/TEST-Eng-Firm-
License.pdf) in Georgia 

• GA DOT pre-qualification (/s/GA-DOT-Timely-
Engineering-Soil-Test-LLC-08152016-approval-

letter-4hw3.pdf) letter for materials testing

• GA DOT approval (/s/GA-DOT-Lab-Material-

Testing-Cert.pdf) for class 6.04a Laboratory 
Materials Testing

• US Army Corp. of Engineers validation (/s/USACE-

Validation.pdf) 

• Certified Minority Business Enterprise 

(/s/GA_Minority_Business.pdf) (State of Georgia 
Department of Administrative Services) 

https://www.test-llc.com/
https://www.test-llc.com/
https://www.test-llc.com/us-russia-symposium
https://www.test-llc.com/certification-accreditation
https://www.test-llc.com/projects
https://www.test-llc.com/data-presentation
https://www.test-llc.com/contact
https://www.test-llc.com/s/AASHTO_CERTIFICATION_2017.pdf
https://www.test-llc.com/s/TEST-Eng-Firm-License.pdf
https://www.test-llc.com/s/GA-DOT-Timely-Engineering-Soil-Test-LLC-08152016-approval-letter-4hw3.pdf
https://www.test-llc.com/s/GA-DOT-Lab-Material-Testing-Cert.pdf
https://www.test-llc.com/s/USACE-Validation.pdf
https://www.test-llc.com/s/GA_Minority_Business.pdf


• Georgia State Financing and Investment 
Commission (Special Inspections, Material 

Testing, and Geotechnical Services 
(/s/GSFIC_eligible_firm.pdf))

• USDA Permit (/s/USDA-Permit_P330-15-
00197_20150727.pdf) for receiving foreign soil

L O C A T I O N  ( / L O C A T I O N )

1874 Forge Street 
Tucker, GA 30084

 

C O N T A C T  ( / C O N T A C T )

lev@test-llc.com 
+1 678 612 6534

C O P Y R I G H T  ©  2 0 0 5 - 2 0 1 8 ,  T I M E L Y  E N G I N E E R I N G  S O I L  T E S T S ,  L L C .  A L L  R I G H T S  R E S E R V E D .

https://www.test-llc.com/s/GSFIC_eligible_firm.pdf
https://www.test-llc.com/s/USDA-Permit_P330-15-00197_20150727.pdf
https://www.test-llc.com/location
https://www.test-llc.com/contact


90
44

  1
02

0

Certification/Accreditation held

In process

NELAP

Contact your project manager 
to confirm matrices offered.

Note: Certifications are subject to change

Additional Accreditations

A2LA (0001.01)
American Association for
Laboratory Accreditation

DoD ELAP
Department of Defense
Environmental Laboratory
Accreditation Program

Eurofins Lancaster Laboratories
Environmental, LLC
2425 New Holland Pike
Lancaster, PA 17601
717-656-2300

www.EurofinsUS.com/LancLabsEnv

Certifications Offered

Potable Water (PW)

Waste Water (WW)

Solid Waste (SW)

Dioxins & Furans

Air & Emissions (A&E)

Underground Storage Tank (UST)

Tissue/Biota

PFAS

Potable 
Water 

(SDWA)

Waste 
Water 
(CWA)

Solid 
Waste 

(RCRA)
Dioxins & 
Furans

Air & 
Emissions 

(A&E)

Under-
ground 
Storage 

Tank 
(UST)

Tissue/
Biota PFAS

Alabama

Alaska

Arizona

Arkansas

California

Colorado

Connecticut

Delaware Approved

Florida

Georgia

Hawaii

Idaho

Illinois

Indiana

Iowa

Kansas

Kentucky

Louisiana

Maine

Maryland

Massachusetts

Michigan

Minnesota

Mississippi

Missouri

Montana

Nebraska

Nevada

New Hampshire

New Jersey

New Mexico

New York

North Carolina

North Dakota

Ohio

Oklahoma

Oregon

Pennsylvania

Rhode Island

South Carolina

South Dakota

Tennessee

Texas

Utah

Vermont

Virginia

Washington

West Virginia

Wisconsin

Wyoming

Guide to Certifications

†

†



Standard Services:
Volatiles
Semivolatiles
Metals
Pesticides/PCBs/Herbicides
Petroleum-Related Analysis
Waste Characterization
Water Quality

Drinking Water
Vapor & Air Analysis
Sediment & Tissue Testing
Method Development
Shale Oil & Gas Analysis

Specialty Services:
Dioxins/Furans
PCB Congeners
Hydrazines/NDMA
Explosives
Perchlorate
Alkyl PAHs, Alkanes, Biomarkers
PFC (PFOA)

Organic Acids 
Aldehydes
1,4-Dioxane (low level)
Low-Level Mercury
PMI
Method 25D

www.EurofinsUS.com/LancLabsEnv

Eurofins Lancaster
Laboratories Environmental, LLC
2425 New Holland Pike  
Lancaster, PA 17601
717-656-2300

24/7 Emergency Response 
717-415-1734
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1. INTRODUCTION 

1.1 General Company Information 
 

Company Information 

Company Name: NorthStar I&E, Inc.  

Corporate Street Address: 2760 South Falkenburg Road 

City: Riverview  

State: Florida, 33578 

Telephone: 813-684-4400 

Website: www.northstar.com 

Primary Contact Information 

Primary Contact Name: John H. Duffey 

Title/Position Vice President/Account Manager 

Telephone: 770.335.1101 

Email: jduffey@northstar.com 

Address: 885 John Ct. Lawrenceville, GA 30046 

Business Information 

Nature of Business: Environmental Remediation 

Ownership (LLC, corporation, etc.): Corporation 

Industry Status: ENR No. 1 for Demolition 
ENR No. 1 for Asbestos Abatement 

Years in Business: 26 years 

Personnel: 170 (NorthStar I&E, Inc.) 
2,500 (NorthStar Group Services – parent) 

Offices: 28 

Owned Equipment: $80,000,000 

EMR Rating: 0.78 (2021 – 2022)  

Parent Company (if any): NorthStar Group Services, Inc.  

Affiliates (if any): NorthStar Contracting Group, Inc. (ID# 13-3414537) 
LVI Environmental Services of New Orleans, Inc. (ID# 72-1241673) 
NorthStar Contracting Group, Inc. (ID# 13-3466162) 
NorthStar Contracting Group, Inc. (ID# 13-3897850) 
NorthStar Demolition and Remediation, Inc. (ID# 22-2664340) 
NorthStar Facility and Site Services, Inc. (ID# 13-3405168) 
NorthStar Contracting Group, Inc. (ID# 13-3879343) 
NorthStar Contracting Group, Inc. (ID# 26-0153510) 
NorthStar Contracting Group, Inc. (ID# 13/3877881) 
LVI Environmental Services Inc. (ID# 13-3877879)  
LVI Facility Services Inc. (ID# 13-3949918) 
NorthStar Demolition and Remediation, Inc. (ID# 13-3877877) 
TEG/LVI Environmental Services Inc. (ID# 13-3974024) 
NorthStar Recovery Services Inc. (ID# 26-2165151) 
NorthStar Federal Services, Inc. (ID # 91-1310640) 
NorthStar Contracting Group GP, LLC (ID # 20-4890832) 
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NorthStar Decommissioning Holdings, LLC (ID # 81-4742531) 
NorthStar Nuclear Decommissioning Company, LLC (ID # 81-4540179) 
NorthStar CG, LP (ID# 20-4890773) 
NorthStar Demolition and Remediation GP, LLC (ID # 26-1265746) 
NorthStar Demolition and Remediation, LP (ID # 26-1400552) 
NorthStar Vermont Yankee, LLC (ID# 58-2507604) 
Heneghan Wrecking & Excavating Co, Inc. (ID# 36-2761603) 
Patrick’s Equipment Leasing, Inc. (ID# 36-2605374) 

Subsidiaries (if any): None 

Corporate Management Information 

List of Company’s Controlling 
Personnel 

Timothy Furiate President 
Brent Anderson Vice President/Operations 
Gregory G. DiCarlo Vice President/Secretary 
Jeffrey P. Adix Vice President/Treasurer 
Gary Thibodeaux Vice President/H&S 
Kamal Sookram Vice President/HR 

1.2 Why NorthStar? 
 

 #1 Specialty Contractor in the U.S. since 
1999 by Engineering News Record (ENR) 

 Excellent safety record for over 26 years 

 Self-performance of all projects 

 National Reach and Local Presence  

 Top Industry Rankings in Demolition, 
Abatement, and ISS 

 Various Service Offerings 

 Solid Financial Strength, Bonding, and 
Insurance 

 World Class Health & Safety Program 

 Corporate Commitment and Involvement 

 Largest fleet of equipment in the industry 

 Licensed in all 50 states 

 Bonding capacity in excess of $300 Million 
and specialized Environmental Insurance 

 No cost, complimentary pre-loss 
assessments 

 Financial strength to support projects large 
and small 

 Experienced management & staff 

 Cost-effective, on-schedule performance 

 Post-loss management recovery planning 

 28 offices and over 100 response locations 
nationwide, allowing us to be on the 
ground within hours 

 Account Management Program 

 Response logistics in place before a 
disaster strikes 

 

1.3 Statement of Qualifications 
NorthStar Group Services, Inc. (NorthStar) is the result of a 2014 merger between the nation’s two largest 
abatement and demolition companies, LVI Services Inc. (LVI) and NCM Group Holdings, LLC (NCM). Over the last 
10 years, LVI has been the Engineering News Record (ENR) #1 rated largest abatement and demolition company, 
and NCM has been the #2 demolition company. NorthStar’s service offerings and capabilities are unparalleled 
in this market sector, with annual revenues of nearly $775 million and over $300 million in bonding capacity. In 
October 2014, NorthStar purchased the assets of WRS Infrastructure & Environmental, Inc. The acquisition of 
WRS expands NorthStar’s environmental remediation and civil construction capabilities. 
 



ONE | Introduction 

 

Statement of Qualifications www.NorthStar.com 
4 

In response to a national need for the remediation, restoration, and reuse of properties for Manufactured Gas 
Plants (MGPs), NorthStar placed our focus on this industry sector and has provided our services for over 28 years. 
Because we possess all of the core technologies required to successfully remediate MGP sites, we are in a unique 
position to offer our clients a complete turn-key restoration of the property and natural resources impacted at 
these old facilities.   
 
Many MGP sites are located along bodies of water and are now surrounded by residential and urban 
developments. Our experienced project managers and site superintendents know how to complete all required 
work safely, while respecting the special needs of the local habitats and communities. We are experts at 
maintaining environmental controls, including but not limited to noise reduction, noxious odor control, 
stormwater management, dust migration, traffic safety, security, and public relations. 
 
NorthStar offers a broad range of experience in the remediation and reuse of former MGP sites. NorthStar has 
experience in the following services and technologies for MGP projects, large or small. 
 
Excavation and Off-Site Disposal 
Excavation and/or earthmoving activities are typically performed at MGP sites.  NorthStar typically excavates 
contaminated materials using standard earthmoving equipment, such as trackhoes and front-end loaders. Upon 
characterization, excavated materials can subsequently be treated on-site or disposed off-site at an appropriate 
disposal facility. NorthStar has performed excavation activities ranging from several thousand to several 
hundred thousand tons. 
 
Ex-situ Soil Stabilization 
Ex-situ soil stabilization is typically accomplished using a pugmill mixing device, though smaller projects can be 
completed using hydraulic excavators (i.e., mixing with an excavator bucket).  Organic, inorganic, and metal-
contaminated soil is excavated and processed through a dual-shaft pugmill to mix the soil completely with the 
selected stabilization or solidification reagents.  Reagents, such as Portland cement, are metered into the pugmill 
at the desired rate to achieve stabilization of the impacted materials.  Production rates using a pugmill often 
approach 200 tons per hour. 
 
In-situ Soil Stabilization 
NorthStar also has the capability to conduct in-situ soil improvements via various techniques, including auger 
mixing, conventional excavator, patented rake injectors, and high-speed rotating mixing devices.  The 
characteristics of each project are reviewed to determine the most effective method of treatment. 
 
Large-Diameter Single-Auger Mixing 
In-situ auger mixing, or deep soil mixing (DSM), utilizes a crane-mounted turntable that rotates a mixing auger 
system to drill into affected soil and uniformly mix the soil with cement-based grout or other additives.  A crane-
mounted turntable or truck-mounted drill rotates a 4 to 12-foot-diameter auger to treat soil, sludge, and/or 
groundwater to 90-foot depths.  Liquid reagents, hot air, steam, or other treatment media are injected through 
the rig’s Kelly bar.  Upon mixing completion, an in-situ column of treated soil and/or groundwater is created. 
 
Excavator-Mounted Soil Mixing 
Conventional excavators can also be used to mix soils, sludge, sediments, and other wastes in-situ.  Soil 
strengthening reagents can be injected while the excavator bucket is used to loosen and mix the material in-
place, without removing it.  Similar results for stabilization of shallow soil can be achieved through the use of 
“fork” and “rake” attachments or high-speed rotating mixing devices fitted to conventional excavators and 
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bulldozers, respectively, to achieve impacted material stabilization.  This technology effectively solidifies shallow 
soft sediment, sludge, or soil. 
 
Low-Temperature Thermal Desorption 
NorthStar has provided on-site thermal treatment of hazardous wastes since 1988.  During this period of time, 
NorthStar has successfully remediated over 620,000 tons of contaminated soil and sludge at 19 sites.  
Contaminants remediated include VOCs, SVOCs, PCBs, pesticides, PAHs, and dioxins. 
 
Achieving In-situ Performance Criteria 
On all our soil stabilization projects, NorthStar meets or exceeds the performance criteria.  Typical performance 
criteria for soil stabilization projects include 50 psi unconfined compressive strength (UCS), 1x10-6 cm/s 
permeability, and leachability. 
 
Quality control samples of the treated material are obtained to verify that the performance criteria are met.  
These samples, collected from the location and depth specified by the client or their oversight engineer, are 
placed into appropriate right cylinder molds, cured for up to 28 days, and tested in 3rd party geotechnical and/or 
analytical laboratories.  Should the QC samples indicate that the performance criteria are not met, NorthStar 
will retreat, at our cost, the material represented by these samples.  QC samples from the retreated material 
will be obtained and retested.  Retreatment will continue until NorthStar demonstrates compliance with the 
performance criteria. 
 

NorthStar has over 3 decades of experience performing remediation at MGP sites. To date, we have completed, 
or are currently performing, environmental remediation on over 50 MGP sites. The table below shows sites 
completed within a variety of dollar ranges for 30 of our completed sites. 
 

Project Name/State Project $ Value 

$1 million to $2.5 million 
Delmarva Power, Wilmington Coal Gas MGP site/DE $1.5 million 

Georgia Power, Americus MGP site/GA $1.7 million 

Unitil Former MGP Site, Portland, ME $1.9 million 

New Jersey Natural Gas, Long Branch MGP site/NJ $2.0 million 

Central Maine Power, Waterville Gas Works/ME $2.1 million 

Central Hudson Gas & Electric MGP/NY $2.4 million 

West Side and Racine MGP sites/WI $2.5 million 

$2.5 million to $5 million 

WE Energies, Appleton MGP site/WI $2.7 million 

Harbor Point MGP site/NY $3.8 million 

New York State Electric & Gas, Elmira MGP site/NY $4.1 million 

New York State Electric & Gas, Norwich MGP site/NY $4.4 million 

Macon MGP Site/GA $4.4 million 

Delmarva Power, Wilmington Coal Gas MGP site/DE $5.0 million 

$5 million to $10 million 

Brooklyn Commons BNG site/NY $5.4 million 

Georgia Power Athens Uplands/GA $5.5 million 

New Jersey Natural Gas, Long Branch MGP site/NJ $5.5 million 

Brooklyn Union Gas, Columbus MGP FCRC/ $6 million 

Public Service Electric & Gas Paulsboro MGP site/NJ $6.1 million 
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Project Name/State Project $ Value 

Georgia Power Athens Riverbank/GA $7.7 million 

Abilene MGP/KS (in progress) $7.7 million 

Cambridge Creek MGP site/MD $8.1 million 

Augusta MGP site, Off-sites/GA $8.2 million 

Former Kinston MGP Site, Kinston, NC $8.3 million 

Augusta MGP site, Northern Parcel/GA $9.0 million 

Consumers Energy Manistee/MI $9.3 million 

Georgia Power, Columbus MGP site/GA $9.6 million 

Public Service Electric & Gas, Camden MGP site/NJ $9.7 million 

>$10 million 

Cascades Park MGP Site/FL $10 million 

Consumers Manistee MGP/MI $10 million 

Ameren, Jacksonville MGP site/IL (in progress) $11 million 

West End Gas Works, Cincinnati, OH $13 million 

Ameren, Macomb MGP site/IL $13 million 

Sanford MGP site/FL $14 million 

Georgia Power, Waycross Canal/GA $15 million 

Saratoga Springs MGP site/NY $16.3 million 

Georgia Power, Network Underground/GA $16.3 million 

Augusta MGP/GA $45.0 million 
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2. HEALTH & SAFETY 

NorthStar embraces and incorporates the concepts of a behavior-based health and safety program into our 
corporate program and safety culture. We recognize that excellence in accident prevention requires “beyond 
compliance” vision and action, and incorporates changing or bettering behaviors. We have utilized and 
integrated the Loss Prevention System (LPS) and Hazard Recognition Plus System by Decision Point Associates 
to enhance and continuously improve our program.  
 
NorthStar utilizes a Safety Management System to achieve excellence in workplace safety that incorporates 
operational and administrative elements with behavior-based and cultural factors. The NorthStar program 
closely resembles the system advocated by the National Safety Council (NSC). The nine elements of the system 
include: 

 Management leadership and commitment 

 Organizational accountability, communications, and system documentation 

 Assessments, audits, evaluations, and continuous improvement 

 Hazard recognition, evaluation, and control 

 Project planning 

 Operational safety programs 

 Employee involvement 

 Motivation, behavior, and attitude 

 Training and orientation 

2.1 Safety/Health Professionals 
NorthStar has a comprehensive health and safety program aimed at providing a safe working environment for 
our employees, promoting safe work practices, and ensuring appropriate health monitoring for employees 
engaged in work at all work sites. This plan is administered by our staff Certified Industrial Hygienist who has 
over 20 years of experience in industrial hygiene.  

2.2 NorthStar’s Accident Prevention Behavior Based System 
We define our culture of excellence in accident prevention as the sum of our behaviors. Many of our accident 
prevention tools focus on behavior modification. We measure the use of these tools and provide incentives to 
increase safe behaviors at all levels in the company. Accident prevention tools include the following: 

 Employee participation in Daily Safety Meetings  

 Job Safety Observation (supervisor-employee, peer-peer) 

 Self-auditing for safety 

 Reporting near misses 

 Accident investigation 

 Planned safety contacts 

 Job/Task Safety Analysis with employee participation    
 
Design of our tools has been informed by the following: 

 Decision Point Hazard Recognition Plus System 

 Loss Prevention System (LPS) 

 International Loss Control Institute (also known as “Bureau Veritas”) 
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 Operation Zero 

 Supervisor Training in Accident Reduction Techniques (S.T.A.R.T.) 

 National Safety Council’s Accident Prevention Manual 
 
A key component of our health and safety program is support and participation at all staff levels, including 
corporate management. The success of a project is not just measured by profit/loss statements: it is measured 
equally by project safety, quality, and productivity. 
 
Our health and safety program is compliant with all OSHA and U.S. EPA regulations; our Health and Safety 
Manual is the framework for site-specific health and safety plans (SSHASP) for hundreds of construction, 
demolition, decommissioning, and environmental-remediation projects company-wide.  

2.3 Site-Specific Health and Safety Plans 
NorthStar develops SSHASPs for each project. All plans incorporate our corporate health and safety policies and 
procedures combined with our clients’ requirements. We also develop a program-level SSHASP, using SSHASP 
addenda for individual tasks. We utilize the lessons learned and experience obtained from field-proven plans. 

2.4 Daily Safety Meetings 
We hold daily safety meetings at each project site to assess any physical or 
chemical hazards, equipment, and necessary personal protection needed 
during the work day. Our project superintendents conduct the meetings 
with direct guidance from the health and safety manager. The daily safety 
meetings ensure that our personnel are in compliance with state and 
federal regulations as well as NorthStar’s safety guidelines.  

2.5 Job Safety Audits and Inspections 
To ensure that all health and safety procedures and guidelines are followed, NorthStar performs periodic job 
safety audits and inspections for each project.  
 
The site management team conducts weekly inspections to look for any deficiencies at the project and to make 
required corrections. The corporate safety department conducts comprehensive project audits and works with 
the project management team to check for any safety concerns and determine appropriate corrective actions.  

2.6 Continuous Training 
NorthStar understands that training is essential for our personnel, subcontractors, and vendors to work safely 
and efficiently on site. We are committed to continuous health and safety training and provide classes for our 
personnel focusing on workplace hazards, safety practices, regulatory requirements, company policies, and 
proper use of equipment; the components of a job that ensure tasks are completed safely and efficiently on 
project sites. 

2.7 Outstanding Safety Record  
For the last 10 consecutive years, the National Safety Council has recognized NorthStar for having a Lost Time 
Incident Rate that is less than half the industry average. This demonstrates our commitment to a safe and healthy 
workplace for our employees, clients, and subcontractors.  Please see below for our EMR ratings for the past 
five years:  
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Policy Year EMR TRIR DART LTIR 

NorthStar I&E, Inc. 

2021 0.78 0.60 0.00 0.00 

2020 0.71 0.60 0.00 0.00 

2019 0.90 0.00 0.00 0.00 

2018 0.87 0.00 0.00 0.00 

2017 0.71 0.60 0.60 0.00 

2016 0.69 0.00 0.00 0.00 

2015 0.69 0.00 0.00 0.00 
 

TRIR = Total Recordable Incident Rate 
DART = Days Away, Restricted, and Transferred Rate 

LTIR = Lost Time Incident Rate 
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3. COST AND SCHEDULE CONTROL 

NorthStar has the experienced staff and systems in place to manage all aspects 
of financial information to maintain the fiscal integrity of every project; control, 
analyze, reconcile, and estimate costs using established policies and procedures; 
continuously track and report the integrated project scope, budget, and 
schedule; and use project management tools to model, develop, and implement 
corrective actions.  
 
The NorthStar Management Information System (MIS) provides the framework 
to accumulate project cost and schedule data. We create a detailed Work 
Breakdown Structure (WBS) commensurate with project size and complexity, 
closely monitor project performance, manage costs, report progress, and 
implement and track any necessary corrective actions. We use a variety of 
software tools to model, evaluate, track, and present cost, schedule, and 
resource data including Gantt charts, CPM diagrams, logic diagrams, 
resource/cost curves, and resource leveling.   
 
For each project, NorthStar maintains an up-to-date database of actual costs from the Work Plan/Cost Estimate 
through project close out.  It is a NorthStar corporate policy that all costs are tracked and recorded daily.  We 

use our computerized cost system to accumulate and track 
costs, and we assure cost data control through a single point 
of data entry and multiple reviews for accuracy and 
compliance. On-site Project Accountants may be assigned to 
track costs directly in the field. 
 
Our Project Managers will take quick action to communicate 
and correct problems that could lead to cost or schedule 
overruns. The cost and time to complete each work 
assignment will be monitored after 30%, 60%, and 80% of the 
project budget has been used.  If the cost to complete is 
higher than the remaining budget, or if a schedule overrun is 
predicted, the PM will use the MIS to identify the source(s) of 
the potential overruns and take corrective actions, such as: 
 

 evaluate individual tasks to determine if multi-tasking can be used to remain on schedule 

 assign additional personnel to shorten the duration of remaining tasks 

 determine if tasks can be accomplished more efficiently if conducted in a different manner 

 change the labor category mix, while not compromising the performance of assignments 

 conduct cost and status reporting 
 
The NorthStar MIS will provide the budgeting/accounting reports and performance submittals required by this 
contract and the internal reports required by NorthStar to effectively manage each project.  The MIS enables 
integration of all project data to produce the following budgeting and accounting reports.  These reports are an 

NorthStar key features to 
track schedules: 

 Project Initiation 
 Project Controls 
 Project Closeout 

 
Resulting in proven 

procedures for: 
 Planning 
 Estimating/Budgeting 
 Schedule Tracking 
 Communicating 
 Controlling  
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invaluable tool for communication of project status to our clients, supplementing regular verbal 
communications. 

 Daily Reports:  Summary of work in progress/completed, equipment used, waste manifests, etc. used 
to track productivity 

 Weekly:  Summary of work accomplished during the reporting week and cumulative to date; includes a 
network diagram of the baseline and current schedule, work to be performed in the following week, 
QC data, and any other pertinent logs or documents 

 Biweekly:  Cost Performance Report (CPR) comparing cumulative actual to planned performance at 
the appropriate WBS level, and a project or WBS level graph showing cumulative budget and actual 
curves.  The report includes a discussion of cost and schedule variances, their causes, and corrective 
actions to mitigate their impact. 

 Monthly:  Performance report includes a discussion of the project and work accomplished during the 
reporting period, supported by a network diagram of the project schedule.  Actuals, budget, and 
earned value by WBS reporting level with variance calculations are provided. 

 
NorthStar generally proposes to use web-based cost and schedule reporting. Web based reporting of cost and 
schedule will enable NorthStar Project Managers to update project schedules on a moment’s notice, track real-
time project costs, and keep our Clients informed with the most up-to-date costs and schedule information for 
projects worldwide. 
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4. QUALITY CONTROL 

NorthStar is committed to performing all MGP Site Remediation work at the highest levels of quality.  Our 
procedures for meeting this objective are detailed in the NorthStar QAP, which was developed specifically to 
support the construction and chemical QC requirements of our remediation/construction contracts.  After award 
of a contract, NorthStar will prepare a QPP, based on our corporate QAP, for the Client’s review and approval. 
 
QA encompasses every NorthStar employee, team member, and subcontractor throughout all project-related 
activities.  NorthStar will implement a well-organized program and project team to ensure that work is effectively 
managed and produces consistently high quality results.  The NorthStar program management team will ensure 
that QA/QC activities take place at all levels in the program organization and that all personnel associated with 
projects and the program have a high level of quality awareness and commitment. 
 
Implementation of the QAP involves two levels of quality management or control over all projects:  the site or 
project level and the program level.  At the project level, quality standards, methods, and procedures are 
dictated by the project-specific Program QAP, Sampling and Analysis Plan (SAP), Health and Safety Plan (HSP), 
and Construction Quality Plan (CQP).  The primary responsibility for on-site or project-level QC rests with the 
Project Manager.  On larger or more complex projects, a QC Coordinator (QCC) may be assigned to support the 
project team in both chemical QC and construction QC.  The PM or QCC has the front-line responsibility for 
ensuring that all work performed by each individual on the job on a daily basis complies with the WP, schedule, 
Client specifications and requirements, and the QPP. 
 
The Program QA/QC Manager provides QA oversight at the program level.  He oversees the activities of site-
specific QCCs and also performs the audit function mandated within NorthStar to review project quality 
compliance.  Any discrepancies or problems with quality management or compliance are immediately brought 
to the attention of project management and elevated up the chain-of-command as necessary for swift 
resolution.  Quality issues and planned corrections will also be communicated to the Client in a clear and timely 
manner. 
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5. PROJECT PLANNING 

NorthStar believes that proper planning is critical to successful project execution and is best accomplished 
through effective partnering with all members of the project team.  The project team typically consists of the 
customer, regulatory authorities (if appropriate), NorthStar, NorthStar Team Partners, selected NorthStar 
subcontractors, and other customer-designated entities.  We are strong advocates of all parties becoming 
involved early in the planning process.  This provides everyone with a clear understanding of the overall project 
plan and mutually agreed upon objectives prior to implementation.  Responsibilities are clearly defined, as well 
as lines of communication and problem resolution procedures.  This planning promotes a cohesive team during 
project execution. 
 
The NorthStar planning process generally addresses the following: 

 project scope and schedule 

 resource allocation 

 schedule and cost controls 

 procurement procedures 

 regulatory compliance 

 partner responsibilities 

 health and safety policies and procedures 

 reporting and communication requirements 
 
NorthStar advocates for a formal partnering approach to project execution which, while not altering contractual 
agreements and obligations, brings together all project stakeholders with the goal of fostering a cooperative 
“win-win” working environment.  This approach ensures that all stakeholders know each other personally and 
have the opportunity to have their views heard and acted upon.  The goals of this approach are to: 

 establish teamwork 

 identify team goals 

 open lines of communication 

 allow early identification of issues and expedite cooperative resolution 

 foster trust and cooperation 
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6. COST ESTIMATING 

The NorthStar estimating system combines the best qualities of engineering and heavy construction estimating 
systems.  Our system produces cost estimates organized by the standard NorthStar Statement of Work (SOW). 
We can easily reorganize tasks into any SOW defined by the customer or project specifications. 
 
NorthStar reviews every task and activity of a project for work scope, resource needs, regulatory compliance, 
and schedule requirements.  The NorthStar estimating system provides the following primary outputs for project 
planning, review, and ongoing tracking: 

 total costs, component costs, and unit costs 

 project or task schedules of several varieties, including CPM schedules and reports 

 material and resource lists, submittal lists, and schedules 

 analysis reports for review, comment, and approval 
 
The flexible NorthStar estimating system can generate any format of client-requested reports, such as 
schedules, schedules of values, submittal reports, and cash flow projections. 
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FORMER KINSTON MGP SITE 
 

CLIENT CONFIDENTIAL /Silar Services 

LOCATION Kinston, NC 

VALUE $6 M 

SAFETY Zero OSHA Recordables  

 

In-Situ Stabilization 
 
NorthStar was retained by a major southeastern power producer to remediate a former Manufactured Gas Plant 
Site in Kinston, North Carolina. To facilitate the removal of ~2,400 CY of MGP impacted sediments, NorthStar 
constructed a 300’ by 100’ by 100’ coffer dam within the Neuse River. NorthStar worked off modular barges using 
an environmental clamshell bucket to dredge the sediments. The sediments were dewatered on top of the barge. 
Sediments were then excavated from the transport barge and loaded onto articulating dump trucks for the nearly 
½ mile trip to the sediment mixing area. 
 
The upland MGP impacted soils and sediments were then blended with Portland cement and slag reagent add mix 
and stabilized to an average depth of 18-22 feet BGS at >50 psi unconfined compressive strength and 1x10 to the 
minus 7 permeability was achieved through the stabilization process. Once all of the 62,000 CY of soils/sediments 
achieved the desired performance criteria the site was capped with an evapotranspiration cap and vegetative 
cover was installed. 
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FORMER PORTLAND GAS WORKS SITE 
 

CLIENT Unitil Service Corporation 

LOCATION Portland, ME 

VALUE $1.9 M 

SAFETY Zero OSHA Recordables  

 

In-Situ Stabilization (ISS) and Sediment Removal 
 
NorthStar performed this remediation project at a former Manufactured Gas Plant (MGP) site (ISS) project located 
in Portland, Maine. The scope of services consisted primarily of removing over 2,000 cubic yards (cy) of impacted 
sediment from the Fore River. The work area extended roughly 50 feet from the shore and was required to be 
performed in the wet, while working from the landside. This necessitated the installation of a heavy section 
modulus steel sheetpile wall with grouted joints at the shoreline and the use of a long-reach excavator to remove 
impacted sediment furthest from the shoreline while working from the land side of the sheetpile wall.  
 
Site preparation included removing existing fence and installing temporary fence and gates to secure the site, 
installing erosion controls, removing an underground storage tank, setting up a support zone and contamination 
reduction zone, installing temporary access roads, constructing a lined sediment dewatering and stockpiling area, 
demolishing a wooden pier, abandoning existing monitoring wells and installing new piezometers, pre-trenching 
along the sheeting alignment to identify and remove any near-surface obstructions, and removing portions of a 
granite vlock wall along the shoreline. To facilitate the flow of subsequent remediation work, NorthStar performed 
waste characterization sampling and analysis using a small boat and sampling tools to collect samples of the 
impacted sediment and obtain disposal approval in advance of the work. 
 
The specified vertical barrier wall was installed along the shore of the Fore Rover. This included a combination of 
AZ-19-700 and AZ-50 sheets installed to depths up to 55 feet using a vibratory hammer. The interlocks of the AZ-
50 sheets were retrofitted by welding a 25-foot long piece of angle iron, with the resulting interlock area filled 
with grout. Once the sheeting was installed, weep holes were cut at the specified depth and every 25 feet along 
the shoreline. 
 
Sediment was removed from the Fore River to the specified horizontal and vertical limits using a combination of 
a long-reach excavator and a standard excavator. The material was excavated and piled near the shoreline during 
periods of low tides as the portion of the work area nearest to the shoreline was free of standing water during 
low tide. The material was permitted to gravity drain, then was transferred to the staging area for moisture 
conditioning by mixing Portland cement with the sediment, then loaded-out for disposal. During periods of high 
tide, the material was gravity drained in a lined area established by NorthStar on the landside of the sheeting wall. 
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The sediment removal work area was backfilled with a variety of materials specified in the design. This included 
creating formwork to install AquaBlok on the water side of the sheetpile wall as well as installation of layers of 
various size crushed stone and riprap at the prescribed locations. 
 
Site restoration included restoration of a portion of the granite block wall removed during site preparation, 
removal and disposal of the sediment dewatering and stockpile area construction materials, installation of topsoil 
and seeding in disturbed upland areas, removal of temporary facilities installed to perform the work, and 
replacement of the original fence and gates. 
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SANFORD MGP SITE 
 

CLIENT Progress Energy  

LOCATION Sanford, FL 

VALUE $14  M 

SAFETY Zero OSHA Recordables  

 

In-situ stabilization (ISS) 
 
The manufactured gas plant (MGP) remediation area included the location of the former Sanford Gasification 
Plant, which was located south of Sixth Street. A number of properties downstream from the site, and immediately 
adjacent to Cloud Branch Creek, were affected by the pilot test and remediation activities (mixed usage-zoned 
properties). Cloud Branch Creek, which traversed the remediation work areas, discharged to Lake Monroe past 
the confluence of Mill Creek located at the northern limit of OU3.  
 
Soil remedial activities completed at the Sanford site included the demolition of three abandoned structures, 
excavation of the first two feet (20,000 cubic yards) of unsaturated soils, ISS of 125,000 cubic yards of saturated 
soil, extensive utility relocation and major improvements to Cloud Branch Creek. To improve Cloud Branch Creek, 
we installed nearly 1,000 feet of 7 feet x 7 feet and 11 feet x 7 feet culverts, realigned the creek, and completed 
450 feet of open channel improvements to the creek located in OU3 North and terminating at the confluence of 
Mill Creek. 
 
The ISS operations within the site were conducted using a 4000-series Manitowoc crane equipped with an 
attached Hain Platform. The crane/platform assembly was supplemented with a swivel-mounted, top-feeding 
Kelly Bar capable of reaching a depth of 75 feet below ground surface. Augers were attached to the bottom of the 
Kelly Bar. This project utilized a 10- and 12-foot auger. 
 
The appropriate amount of water was metered into an initial 5 cubic yard batch tank equipped with a high-speed, 
high-shear mixer. Reagents (Portland cement and ground granulated blast furnace slag) were transferred from 
the silos to the batch tank using the internal screw conveyor to deliver the specified volume of reagent. Water 
was added to the mix tank first and the volume of water was recorded. NorthStar periodically tested each batch 
being prepared using a mud balance to ensure the proper mix design was met. The batch number, volume of 
water used, and the weight of each reagent added were recorded on a Grout Log by the batch plant operator. 
When the correct grout composition was achieved, the blended grout was transferred to the auger. 
 
The batch plant was also equipped with a second storage tank, which offered temporary storage of a blended 
batch to allow uninterrupted production of batches. A high-speed mixer was used in the second tank to ensure 
the blended batch did not separate. The pre-determined grout volume was pumped to the treatment area based 
on the soil density, reagent admixture ratio, and the work area dimensions (i.e. column diameter or panel 
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dimensions). ISS treatment was performed in a series of overlapping 
columns as per the schematic to the right.  Columns along the perimeter of 
the ISS area had a 1-foot overlap in the area known as the triple treatment 
triangle, while the interior columns had a neat-line overlap.  
 
NorthStar used a TOPCON 3000-Series Total Survey Station during ISS 
operations. This instrument ensured proper column overlaps, column 
location, vertical extent of treatment, and the rate of advancement of the 
tool. Using the pre-determined column locations, NorthStar placed stakes 
at the center point of each column slated for treatment for the day’s 
production. The crane operator set the auger tip directly over the center 
stake to ensure the proper location. Prior to the initiation of the drilling operations, ISS personnel verified the key 
parameters for the column (i.e. total anticipated depth, grout volume needed, etc.). This information was 
recorded in the ISS Master QA/QC Log. 
 
Grout plant personnel were in constant radio contact with the crane operator and QC personnel to ensure proper 
grout volumes were dispensed and incorporated into each column. NorthStar’s Quality Control Officer (QCO) 
communicated with the operator to verify that the Kelly bar was plum at the start of each column. The QCO 
verified vertical depth by surveying the elevation of the top of the Kelly bar (known length) when the auger was 
at the top of the mixing area and at the bottom of mixing area. When the terminating depth was reached and the 
overall grout volume for the column injected, the auger was extracted and reintroduced to the same column to 
complete three mixing passes per column to achieve a homogeneous mixture. 
 
In-situ treated material sampling was performed utilizing NorthStar’s in-situ sampler. Upon the completion of the 
ISS column slated for sampling, the in-situ sampler was lifted by the excavator and advanced to the vertical 
midpoint of the column. Once the in-situ sampler reached the sampling depth, the sampling chamber was opened 
using a hydraulic actuator. The sample then entered the sampling chamber. Once the chamber was filled, it was 
hydraulically closed and the in-situ sampler was retrieved. 
 
NorthStar’s ISS Swell Management Plan was to incorporate the swell into the site’s final contours and grades. To 
the extent practical, all ISS swell was managed on-site and within the ISS treatment limits. NorthStar graded the 
ISS to the site’s final contours and grades before the ISS treated material started to set. This allowed for on-going 
determination as to whether or not all of the ISS swell could be managed on-site and within the ISS treatment 
limits. 
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NORWICH FORMER MGP SITE 
 

CLIENT New York State Electric & Gas (NYSEG) 

LOCATION Norwich, NY 

VALUE $4.4 M 

SAFETY Zero OSHA Recordables  

 

In-Situ Stabilization (ISS) 
 
NorthStar performed this in-situ stabilization (ISS) project for NYSEG at the Norwich Former MGP Site located in 
Norwich, New York. The scope of services consisted primarily of ISS treatment of 52,000 cubic yards (CY) of soils 
using an auger mixing method, with other activities necessary to prepare for ISS work and to restore the site. The 
site was adjacent to an active shopping that remained open during remediation, thus the work was highly visible 
to the public.  
 
Site preparation included abandoning monitoring wells located in the work area, performing a detailed utility 
location survey, exposing and retiring known gas mains in the work area, installing erosion controls, removing the 
existing perimeter fence where necessary and installing temporary fence with privacy screen around the site 
perimeter, setting up a support zone and contamination reduction zone, and establishing a stockpiling area. 
 
The site was pre-excavated in preparation for ISS work such that the treated material would be at least 4 feet 
below the final grade as required by the NYSDEC. This included the removal of asphalt pavement and concrete 
slabs, removing of over 6,000 CY of expectedly non-impacted soil, and removal and off-site disposal of known hot 
spots of impacted soil. The soil that was potentially non-impacted was transported to a stockpiling site several 
miles from the site and at another property owned by the client, where it was sampled and verified to either be 
suitable for reuse as backfill material at the site or disposed of off-site. 
 
ISS was performed using a 10-foot diameter auger. A grout plant was set up and the required reagent admixture 
was produced on-site then conveyed to the auger rig, where it was added on a per weight basis using a pre-
determined mix design of 8% by weight for Portland cement and 1% by weight for bentonite. As the work 
progressed, the reagent admixture was refined to reduce the amount of bentonite required as the bentonite 
addition rate was hampering the ability to productively complete the work under adverse winter weather 
conditions. ISS was first performed at a 10-foot-wide perimeter that was keyed 4 feet into the clay layer, followed 
by the interior ISS keyed 2 feet into the clay layer. 
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Once ISS was completed, the site was backfilled to the required 
elevations. Suitable excavated and stockpiled soil was returned from 
the remote stockpile location and was supplemented by imported 
clean fill soil. Backfill material was installed in controlled lifts and 
compacted. Once required grades were established, a demarcation 
layer was installed atop the backfill material then the site restoration 
was completed by installing paving subbase stone and pavement in a 
majority of the site and topsoil and seeding in other specified areas. 
 
All equipment and temporary facilities were decontaminated and 
removed from the site, support areas were restored, and the 
temporary fencing was replaced with new fence where required. 
 
The stabilized soil routinely met the treatment criteria of a minimum unconfined compressive strength of 50 psi 
at 28 days and a minimum hydraulic conductivity of 1 x 10-6 cm/sec. Both NYSEG and NYSDEC were very pleased 
with the performance of NorthStar. The project was performed incident free and on-schedule, which was quite 
challenging considering the client’s desire to perform the work (for public relations purposes) during the winter 
in upstate New York where winter weather is not conducive to performing work of this nature. 
 
  



APPENDIX | Select Project Examples 

 

Statement of Qualifications www.NorthStar.com 
22 

 

COLUMBUS MGP ISS SITE 
 

CLIENT Georgia Power Co./Barr Engineering 

LOCATION Columbus, GA 

VALUE $9.6M 

SAFETY Zero OSHA Recordables  

 

In-Situ Stabilization (ISS) 
 
This project involved site investigation, design preparation, in-situ stabilization (ISS) of over 80,000 cubic yards of 
coal-tar-contaminated soil, and placement of an 87,000-square-foot multilayered cap over the disturbed area.  
Contaminated soil was located primarily in a 15-foot thick zone below the water table under 10 to 20 feet of 
miscellaneous fill. Excavation and remediation activities were required directly adjacent to the Chattahoochee 
River, which bordered the site. The downtown urban setting created restrictive space constraints and a high public 
profile.  
 
NorthStar worked with Georgia Power to engineer, design, and implement the preferred remedial method that 
consisted of the in-situ stabilization of all impacted soil and the construction of an impermeable cap over the 
stabilized area.  
 
Upon completion of the in-situ stabilization of the impacted soil, clean on-site fill was utilized to prepare the 
subgrade prior to the placement of the cap. The cap consisted of a 60-mil HDPE liner with two layers of geotextile 
and a 2-foot soil cap. Final site restoration consisted of the construction of a new park. 
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MADISON AVENUE MGP ISS SITE 
 

CLIENT NYSEG 

LOCATION Elmira, NY 

VALUE $1.75M 

SAFETY Zero OSHA Recordables  

 

Excavation and In-Situ Stabilization (ISS) 
 
NorthStar performed this excavation and in-situ stabilization (ISS) project for NYSEG at the Madison Avenue MGP 
Site located in Elmira, New York. The scope of services consisted of a combination of excavation and off-site 
disposal in certain areas of concern and ISS treatment of 7,800 cubic yards (CY) of soils using an excavator mixing 
method. Other activities included site preparation for the excavation and ISS work and site restoration once the 
work was completed. 
 
Site preparation included pre-work surveying, noise and vibration monitoring, locating and abandoning known 
utilities in the work areas, installing erosion controls, removing existing perimeter fence where necessary, 
installing temporary fence around the site perimeter setting up support zone and contamination reduction zones, 
performing clearing and grubbing, constructing an excavated material staging area, providing frac tanks for 
temporary water storage prior to off-site disposal, and performing test trenching in four specified locations. 
 
Steel sheeting was installed around the perimeter of three excavation areas. The alignment was pre-drilled along 
the sheeting alignment to ensure that sheets could be driven to the desired depths. Sheets were installed using 
sealant at the interlocks to minimize any potential for groundwater intrusion into the excavation area. The sheets 
were installed and removed around Areas 1, 2 and 6 in a sequence that enabled the reuse of the pre-cut sheets. 
 
Areas 1, 2 and 6 were excavated and the soil was loaded into trucks for off-site disposal by others. Upon the 
completion of excavation, the areas were backfilled with reusable on-site soil and imported fill materials. The 
sheeting was removed from the perimeter of the excavation area once backfilling activities were completed. 
 
The ISS work areas were pre-excavated in preparation of a mass balance for ISS work such that the finish treated 
material would swell up to no higher than 4 feet below the final grade as required by NYSDEC. Performing a mass 
balance resulted in zero swell material requiring off-site disposal, translating into cost savings for the client. 
 
Excavation activities included the removal of asphalt pavement and concrete slabs and removal of non-impacted 
soil. The non-impacted soil was directly loaded into off-road trucks and placed as reusable fill in excavation Areas 
1, 2 and 6 or as part of the 4-foot cap above ISS treatment areas. 
 
ISS was performed in Areas 3 through 5 and 7 through 12 using an excavator-mixing method. A grout plant was 
set up and the required reagent admixture was produced on-site then conveyed to the ISS treatment cell, where 
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it was added on a per weight basis using a pre-determined mix design of 4% by weight for Portland cement and 
0.5% by weight for bentonite. ISS was performed on roughly 7,800 cy of soil up to depths of 28 feet below grade 
(the maximum depth of ISS after pre-excavating to accommodate for swell was 21 feet). 
 
Once ISS was completed, a demarcation layer was installed on top of the monolith and the areas of concern were 
backfilled to the required final elevations. Suitable excavated material removed from ISS areas was direct-loaded 
and used as fill on previously treated areas or stockpiled as needed. A final cap of imported fill was placed in lifts 
using gravel and the required areas were finished with topsoil and seeding. Backfill material was installed in 
controlled lifts and compacted. 
 
All equipment and temporary facilities were decontaminated and removed from the site, support areas were 
restored, and the temporary fencing was replaced with new fence where required.  
 
The stabilized soil routinely met the treatment criteria of an unconfined compressive strength between 50 psi and 
175 psi at 28 days and a minimum hydraulic conductivity of 1 x 10-6 cm/sec. Both NYSEG and NYSDEC were very 
pleased with the performance of NorthStar. The project was performed incident free and on-schedule. 
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ATHENS RIVERBANK MGP SITE 
 

CLIENT Georgia Power Co.  PRP Group 

LOCATION Athens, GA 

VALUE $7.5M 

SAFETY Zero OSHA Recordables  

 

Excavation and In-Situ Stabilization (ISS) 
 
The Athens Riverbank MGP site was the location of a former incinerator facility.  As a result of previous operations 
at the site, contamination became concentrated along the riverbanks and in the sediments of the North Oconee 
River.  In order to remediate the site, excavation and off-site disposal of contaminated materials were selected. 
 

Prior to excavation, Willow Street (which transected the remediation area) was closed, and a 30-inch high-
pressure water main was relocated.  A 12-inch sewer line and a 115-kilovolt (kV) transmission pole were also 
relocated.  Following the street closure and utility relocation, extensive soil and erosion control features, including 
diversion berms and a retention pond, were installed to protect the North Oconee River from receiving runoff due 
to the steep slope running from the site to the river. 
 

To facilitate the removal of river sediments and as part of the runoff control features, NorthStar used a 300-foot 
portable cofferdam structure, or Porta-Dam.  The cofferdam was installed in the river and drained of water prior 
to sediment removal.  Four high-capacity dewatering pumps (7,000 gallons-per-minute [gpm] total capacity) 
continually pumped the river water so that the excavation could proceed “in the dry”. Sediments that exhibited 
indication of tar-like material and staining were excavated and placed in an area to drain adjacent to the working 
terrace.  Water that drained from the removed sediments was contained, collected, and treated.  The sediment 
was then stockpiled, characterized, and treated (as necessary) prior to disposal at a Subtitle D Landfill. 
 

Absorbent booms and pads were used during sediment removal both inside and outside the cofferdam to mitigate 
water contamination resulting from sediment disturbance.  Water remaining inside the cofferdam after sediment 
removal was pumped to on-site water storage tanks and was treated prior to disposal.  Treated water was 
discharged to the Athens-Clarke County Publicly Owned Treatment Works (POTW).   Prior to discharge to the 
POTW, treated water was sampled for the constituents of interest, as required by the discharge permit obtained 
from the POTW. Approximately 70,000 tons of contaminated soils and sediments were removed from the site, 
with approximately 20% of that material requiring pugmill stabilization to meet Toxicity Characteristic Leaching 
Procedure (TCLP) lead standards prior to off-site disposal. 
 

In addition to the removal activities on the riverbank and in the river, remediation activities also included 
perimeter air monitoring around the site, preparation of design and corrective action plans, support of the 
community relations program, installation of 450 lineal feet of 30-inch-diameter water main, and replacement of 
an existing sanitary sewer line.  Restoration of the site included placement of approximately 50,000 tons of clean 
imported fill for the construction of a scenic river park overlook.     
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MACON MGP SITE REMEDIATION 
 

CLIENT CONFIDENTIAL  

LOCATION Macon, GA 

VALUE $4.4M 

SAFETY Zero OSHA Recordables  

 

In-situ stabilization (ISS) 
 
NorthStar completed remediation of this 5-acre site in downtown Macon, Georgia.  The remediation strategy 
included ex-situ and in-situ treatment as well as off-site disposal of approximately 150,000 tons of contaminated 
soil, concrete, and debris.  An on-site water treatment facility was available for collection and treatment of 
potentially contaminated surface and groundwater throughout the site remediation.  The source of the soil and 
groundwater contamination was coal tar in the subsurface remnants of a former coal gasification plant that 
supplied gas to homes and businesses from the 1870s to 1940. 
  
The off-site removal/disposal work included demolition, excavation, and off-site transportation of approximately 
90,000 tons of coal-tar-contaminated soil, concrete, and debris to a local Subtitle D landfill.  Most of these 
materials were above the existing groundwater table elevation.  Several of the structures extended below the 
water table.  
 

Ex-situ treatment included conditioning of tar and tar-like materials with other soils 
and quicklime.  Approximately 5,000 tons of heavily impacted soils were treated, 
stockpiled, tested, and transported off-site using 175 tons of quicklime.  In-situ 
stabilization was performed with a 12-foot-diameter mixing/injection tool powered by 
a high-torque drill transmission attached to a 150-ton crawler crane.   
 
Approximately 55,000 tons of contaminated soils below the groundwater table were 
mixed in situ with a cement-based grout and solidified into an impermeable monolith. 
Contaminated soils and groundwater were treated with 1,108 overlapping, circular 
columns to an average depth of 10 feet.  Samples of the mixed material were tested 
daily for unconfined compressive strength, permeability, and wet-dry durability.  All 
tests met the desired criteria. The in-situ portion of the project eliminated the need for 

expensive earth-retention systems and addressed all groundwater issues as existing impacted groundwater was 
locked into the solidified monolith.  
 
During remedial activities, off-site odors were eliminated using a state-of-the-art point-source and perimeter 
control system.  No complaints were filed by nearby residents and businesses. Following stabilization, 
approximately 30,000 cubic yards of engineered backfill material was placed to return the site back to street grade.  
Topsoil and seed were added to complete site restoration.     



APPENDIX | Select Project Examples 

 

Statement of Qualifications www.NorthStar.com 
27 

 

SARATOGA SPRINGS MGP SITE 
 

CLIENT Confidential Client  

LOCATION Saratoga Springs, NY 

VALUE $16.3M 

SAFETY Zero OSHA Recordables  

 

MGP 
 
As a result of former operations at the MGP site in Saratoga Springs, New York, contamination spread to several 
areas of the site, adjacent properties, and the Spring Run Creek.  Overall, the scope of work for the site included 
activities at three major areas of the site:  the Skating Rink Property, NMPC Property, and in Spring Run Creek.  
Principal activities associated with each of these areas included installation of 61,000 square feet of heavy-duty 
watertight steel sheeting; installation of groundwater extraction and recovery wells; installation of a permanent 
water treatment system; rehabilitation of 850 feet of brick storm sewers; relocation of a historic brick roundhouse; 
excavation and off-site disposal of contaminated soils and debris; building demolition; construction of an asphalt 
cap; and site restoration. 
 
In addition to those activities, NorthStar was required to remediate a contaminated portion of Spring Run Creek.  
Upon completion of clearing and grubbing activities near the creek and construction of temporary haul roads to 
provide access, NorthStar installed approximately 30,000 square feet of temporary sheeting.  Subsequently, 
NorthStar excavated and transported for off-site disposal approximately 5,300 cubic yards of contaminated creek 
sediments.  During excavation activities, it was necessary to divert 1,900 lineal feet of the creek.  Following 
completion of the removal activities in the creek, wetland plantings were implemented to restore the site. 
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FORMER MANISTEE MGP ISS 
 

CLIENT Consumers Energy 

LOCATION Manistee, MI 

VALUE $10.0 M 

SAFETY Zero OSHA Recordables  

 

In-Situ Stabilization (ISS) 
 
The former manufactured gas plant operated from 1882 to 1955 when it was decommissioned. Impacts to soil 
and groundwater included both LNAPL and DNAPL. The project included demolition of an existing building, 
subsurface utilities, and foundations; excavation and re-use of 24,000 cy of non-impacted soil; and ISS treatment 
of 48,000 cy of impacted soil utilizing auger and excavator mixing technologies.  
 
Auger ISS was performed within 10 feet of an active railroad. Perimeter rows of perimeter ISS columns were 
installed as part of an engineered excavation support system that facilitated removal of 12 to 19 feet of non-
impacted soil. ISS excavation support was utilized to reduce the volume of treatment of clean soil and to facilitate 
mixing of the impacted soil with excavator ISS at the groundwater table for the interior of the site.  
 
The work included a joint permit with the USACE for ISS auger 
mixing and restoration activities in the river bank and in-river 
which necessitated the use of steel sheet pile to keep ISS swell 
from flowing into the navigable channel. Large marine vessels 
frequently passed the work area and silt curtain maintenance 
was critical.   
 
Additional work was requested by the client to treat an 
adjacent site. The scope included the removal of 8,500 cy of 
clean overburden, installing shoring to remove a former holder 
wall, and treatment of an additional 3,500 cy of impacted soil 
via excavator mixing ISS. 
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WEST END GAS WORKS MPG SITE 
 

CLIENT CONFIDENTIAL Client  

LOCATION Cincinnati, Ohio 

VALUE $13 M 

SAFETY Zero OSHA Recordables  

 

In-Situ Stabilization (ISS) 
 
The primarily scope of the work includes excavation of impacted soil from two areas of concern (Phase 3 Area and 
Tower Area), transportation of impacted soil to the specified facility (Rumpke Landfill) for disposal, ISS in two 
locations (Areas A and B) located in the Phase 3 Area and beneath the impacted soil, backfilling the excavated 
areas and site restoration. The work will be performed in coordination with the installation of excavation support 
systems by Richard Goettle, Inc. (Goettle), who will be retained separately by the client. 
 

The project work involves excavation of an expected 
27,280 tons of material from the Tower Area and an 
expected 147,060 tons of material from the Phase 3 
Area. Considering these depths typically are 20 feet or 
greater from the existing ground surface, excavation will 
require the installation of perimeter excavation support 
systems that will be installed by Goettle.  
 
The excavation support system installation will 
commence as early as possible in the project schedule. 
NorthStar will pre-trench the support system alignment 

as soon as possible after mobilization and the support system will be installed by Goettle lagging behind the pre-
trenching. NorthStar install the piles in the Phase 3 Area first from the south to the north, following by piles in the 
Tower Area. While the piles are being installed around the perimeter of the site by Goettle.  NorthStar will perform 
excavation within the site. Our work will be sequenced to make sure that site crews are available to excavate a 
working bench along the west side of the Phase 3 Area where Goettle will be installing walers and grouted tie-
back anchors. This will involve a single bench a few feet below the waler depth for the portion of the support 
system that requires single anchors. In the areas where double anchors are required, NorthStar will sequence our 
excavation work to install a second bench just below the waler depths for the second anchors. The overall goal 
will be to excavate and load-out impacted soil at the maximum rate it can be accepted by the approved landfill.   
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Excavation of the Phase 3 Area will also be sequenced 
to facilitate commencement of ISS work at the earliest 
date practical as this will also optimize the overall 
project work schedule.  The Phase 3 Area will be 
supported around the entire perimeter by either 
cantilevered shoring or shoring with anchors. There are 
areas with single anchors and areas with double 
anchors, all located along the western side of the Phase 
3 Area. NorthStar will excavate the Phase 3 Area in the 
sequence generally described above. Based on 
discussions with the proposed disposal facility (Rumpke 
Landfill), the daily excavation production rate will be limited to 1,000 to 1,500 tons per day. NorthStar will perform 
excavation at an average rate of 1,250 tons per work day over the entire excavation duration. 
 
Material will be excavated and loaded into trucks in a controlled to minimize any potential for contamination of 
the exterior of the trucks. Trucks will exit the site once loaded by travelling across the truck washing area and 
wheels will be washed to the extent necessary. 
 
The Tower Area excavation area will be supported by cantilevered shoring around the north, east and south sides. 
Excavation will progress to the full depth up to the shoring system on the east and south sides. When excavating 
in the Tower Area, NorthStar will slope the west and north sides of the excavation. The material excavated to 
create an access ramp on the west side will be loaded into trucks for transportation to the approved disposal 
facility. When excavating the north side of the Tower Area, no equipment will be operated within the specific 20-
foot construction surcharge offset zone. The soil wedge in this area will be incrementally excavated by sequencing 
the excavation in a series of cells excavated perpendicular to the slope and advancing in a manner such that two 
adjacent cells are not excavated at the same time. NorthStar will advance this work in cells and will backfill each 
cell before the next cell is excavated.   
 
Backfill will be placed and compacted as required. 
Specifically, general fill will be placed in maximum 15-
inch lifts and will be compacted to 95% standard Proctor 
if located within 5 feet of the ground surface (90% if 
greater than 5 feet below grade). Placement will be 
performed using a bulldozer and compaction will be 
achieved using an 8-ton roller. Gravel will be placed in 
maximum 12-inch lifts and will be compacted to 95% 
standard Proctor.  
 
The main work item for this project is in-situ stabilization (ISS) of 53,300 cy of soil in two areas located within the 
Phase 3. ISS Area A will include ISS to Elevation 439 and ISS Area B will include ISS to Elevation 457. ISS Area A 
requires treatment over a 35-foot depth increment and ISS Area B requires treatment over depth increment 
ranging from 12 to 16 feet. NorthStar proposed to use auger mixing in the deeper Area A and excavator mixing in 
the shallower Area B. Excavator mixing to depths less than 20 feet has been proven effective and viable at similar 
sites using an excavator of sufficient size to reach the bottom of the ISS treatment zone. In this case we would 
propose to use a Caterpillar 349 or equivalent excavator to enable bucket mixing to the required maximum depth 
of 16 feet in ISS Area B. Excavator mixing offers value for Duke Energy as excavator mixing is a lower unit price 
method relative to auger mixing. Our unit price for ISS is a blended rate that incorporates the lower unit price for 
excavator mixing versus our unit price for river bank and in-river ISS. 



APPENDIX | Select Project Examples 

 

Statement of Qualifications www.NorthStar.com 
33 

 
ISS will be performed using the reagent mix design specified in the bid documents. Reagents will be added on a 
per weight basis, with conversion of mass to weight based on a soil dry density of 100 pounds per cubic foot (pcf). 
The addition rates will be 3% by weight for Portland cement (PC) and 3% by weight for ground granulated blast 
furnace slag (slag). 
 
ISS work will be assisted by an excavator that is capable of removing obstructions. NorthStar proposed to use a 
Caterpillar 330 (or equal) excavator. This size excavator will reach nearly 20 feet in depth, which will access the 
maximum required ISS depth in ISS Area B and will also access 40 feet below the original surface e elevation in ISS 
Area A.  
 

 Crane (Manitowoc 777 or equal) 

 Diesel-Hain Drill Platform (400,000 foot-pounds of torque) 

 Hain Hollow-Stem Kelly Bar (13½ inches square with oil-field swivel) 

 Large-Diameter Auger Mixing/Injection Tools 

 Peristaltic Grout Pumps 

 Grout Batch Plant 

 Reagent Silos for Portland Cement and Slag 

 Storage Trailer 

 Mission Pumps 
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AMEREN ILLINOIS MACOMB ISS 
 

CLIENT Ameren Illinois 

LOCATION Macomb, IL 

VALUE $12.6 M 

SAFETY Zero OSHA Recordables  

 

Large Diameter Auger and Excavator ISS/Demolition of Site Structures 
 

NorthStar was retained by Ameren to perform 
remediation at the former Manufactured Gas 
Plant Site in Macomb, IL.  The scope was unique in 
that Ameren requested that the awarded 
contractor collaborate on the final design to be 
submitted to the State of Illinois. NorthStar 
worked collaboratively with Ameren and their 
design engineer to complete the design, taking it 
from 50% to 100%.  One advantage to bringing the 
contractor in early versus at the 100% design 
stage is that NorthStar worked on behalf of 
Ameren to optimize the mix design. The original 
specification called for a 10% Portland cement mix 
recipe. However, after reviewing the existing data 
and performing additional treatability and pilot 
testing, NorthStar was able to reduce the Portland 

cement content to 7.5%, resulting in significant cost savings for Ameren. NorthStar also worked with the design 
engineer to reduce the volume of material treated using Large Diameter Augers (LDA) by suggesting incorporation 
of excavator bucket mixing in select areas. This change resulted in significant cost and schedule savings to Ameren. 
Furthermore, by adjusting the project/work sequence and schedule, NorthStar was able to work around and 
below an active gas regulator station allowing us to fully address all the impacted soils. The development of a Risk 
Register was used to provide fixed lump sum costs for identified risk items to limit potential scope and cost 
changes for the project. Because the project was executed during the height of the COVID-19 pandemic, NorthStar 
established comprehensive procedures and work requirements in conjunction with Ameren and their engineer to 
continue project operations in a safe and healthy working condition. 
 
Major construction elements of the work included:  

 Demolition of aboveground and underground items/structures, including multiple above grade and on-
grade structures (a residence, a garage located near the northeast corner of the site, an automotive 
garage, a portion of an antique shop located south of the excavation and ISS work areas) 
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 Design and installation of perimeter shoring system using cantilevered steel sheet piling to support 8-
foot and deeper pre-excavation required as part of the work 

 In-situ solidification (ISS) of ~32,500 cy of impacted soil to depths 
up to 68 feet using six-foot and eight-foot-diameter augers 

 ISS using excavator mixing of 35,000 cy to depths up to 38 feet,  
with initial benching down to depths up to 10 feet 

 Excavation of approximately 24,000 cy of soils to remove surface 
soils and obstructions prior to ISS mixing 

 Backfilling with imported clay and rock 

 Site restoration including topsoil and seeding in limited areas and 
replacing curb and sidewalk in other areas 

 Disposal of overburden soils and excess ISS swell and backfilling 
of clean fill to establish a 10-foot clean cap over the footprint of 
the site per IEPA requirements 
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AMEREN ILLINOIS JACKSONVILLE 
 

CLIENT Ameren Illinois 

LOCATION Jacksonville, IL 

VALUE $14M 

SAFETY Zero OSHA Recordables  

 

Excavation and In-situ stabilization 
 
NorthStar was retained by AMEREN of Illinois to perform a remediation project involving in-situ stabilization (ISS) 
treatment of impacted soils at this former manufactured gas plan (MGP) site.  In order to prosecute the ISS 
treatment, soil was excavated and removed to a depth of 10’ below ground surface. ISS was performed via 
augering and bucket mixing. An additional scope of work consisted of relocating and re-installing 42”, 36”, 24”, 
15”, and 12” stormwater and storm sewer piping and 6 manholes with one 20’x20’x20’ vault structure.  A sewer 
bypass was installed with a redundant capacity of 10,300 gallons per minute, and was maintained during the 
project ISS operation and sewer replacements.  A total of eight automated pumping systems were installed 
capable of running with or without electrical power. 
 
In addition to the stormwater relocation, both electrical and high pressure gas main lines were also relocated and 
re-installed prior to construction completion.  During the utility work, the project continued with multiple activities 
simultaneously including excavation activities, ISS auger mixing, and ISS bucket mixing while utilizing two 
automated batch plants.  The scope of work included: 
 

 Building demolition 

 Shoring adjacent to an active creek 

 Slide rail shoring of adjacent properties allowing 20’ excavations to occur 

 Gas Holder stabilization and demolition (90’ in diameter, 28’ deep with 3’ thick walls) 

 Excavation below the water table of over 51,600 tons of contaminated soil including off-site 
transportation and disposal 

 Waste Water Treatment and Disposal on-site using a carbon and filtration system treating over 
400,000 gallons of ground water and surface contact water 

 ISS auger mixing of 1,038 columns over 3 acres (30,126 cubic yards) 

 ISS bucket mixing of 24,037 cubic yards 

 Installation of a 10’ clay capping layer totaling 18,600 cubic yards of imported clays 

 Odor controls with foam units including daily posi-shell encapsulation 
 
Odor control systems were a critical part of this MGP remediation due to the fact that a restaurant was located at 
the property line of the excavation and ISS activities.  Residential homes were also located on all four property 
lines of the remediation requiring constant real time air monitoring and full time personal air monitoring. 
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ABILENE FORMER MGP 
 

CLIENT Burns & 
McDonnell/OneGas 

LOCATION Abilene, KS 

VALUE $7.7M 

SAFETY Zero OSHA Recordables  

 

In-situ Stabilization/DMM Wall Construction 
 

This is an ongoing project; therefore, a full project description with project close-out metrics has not been fully 
developed.  A unique element of this project is the use of Deep Mix Method (DMM) and In-situ stabilization (ISS). 
For the excavation and stabilization of the MGP affected wastes, NorthStar is currently constructing a DMM wall 
for support of excavation at the perimeter of the site.  The DMM wall will be used to control hydraulic and 
geotechnical forces to the interior of the excavation site.  The site also includes ISS of 23,000 cy of MGP impacted 
soil as well as excavation, load out, and transportation of waste. 
 
The scope of work at this site primarily includes demolition of aboveground and underground structures, 
installation of an excavation support system and DMM wall at the perimeter of the work area, excavation and off-
site disposal of impacted soil to a depth of 11 feet, ISS of impacted soil to depths up to 53 feet from the existing 
ground surface, removal of swell from the ISS operations to a depth of 1 feet, backfilling with imported fill and 
rock, and site restoration. To facilitate this work, NorthStar will perform various site preparation activities (e.g., 
utility location and protection, surveying, installation of temporary fence, providing erosion controls), project 
support activities (e.g., odor/vapor control, water management), and site restoration activities (e.g., 
removal/installation of fencing). 
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FORMER TIE TREATING FACILITY (CREOSOTE) 
 

CLIENT Union Pacific Railroad 

LOCATION Escanaba, MI 

VALUE $7 M 

SAFETY Zero OSHA Recordables  

 

Sheet Piling | Soil Bentonite Cutoff Wall | Dredging 
 
NorthStar performed this remediation project at a former tie treating facility located in Escanaba, Michigan. The 
scope of services consisted primarily of removing 10,525 cubic yards (cy) of impacted sediment from Lake 
Michigan and installation of a combination a 78,740 square foot (sf) Soil Bentonite Cutoff Wall (SBCW) and 17,280 
sf Steel Sheet Pile Cutoff Wall (SSP). The dredge area extended up to 170 feet from the shore and was mechanically 
dredged from constructed riprap finger piers with a hydraulic clam shell bucket. Backfilling occurred from barges 
and from shore using a 105-foot truck-mounted telescoping conveyor belt (telebelt). SBCW and SSP installation 
occurred concurrently to complete the project in a short window before the onset of winter. The work performed 
consisted of the following: 
 

 Site preparation included installing erosion controls, 
constructing lined dewatering pads, constructing 
decontamination and fuel storage pads, assembling a 
Waste Water Treatment Plant (WWTP), setting up 
support and contamination reduction zones, installing 
temporary access roads, installing temporary vinyl 
shoring in the lake, and oil boom/turbidity curtain at the 
outer limits of the dredge area. NorthStar performed 
waste characterization sampling and analysis of the 
sediment using a small boat and sampling tools to collect 
samples of the impacted sediment and obtain disposal approval in advance of the work. 

 Dredging was completed by constructing finger piers from riprap obtained on-site from a previous Interim 
Remedial Action. The finger piers were spaced so all of the dredge area was within the reach of a 330 
long-reach excavator equipped with a 1 cy level cut hydraulic clam shell bucket with RTK GPS positioning. 
Sediment was transported via articulating dump trucks to a dewatering pad and allowed to gravity drain 
prior to stockpiling for disposal. Over 190,000 gallons of water was collected, treated and tested in 21,000-
gallon frac tank batches, then was used for dust control. 

 The SBCW was installed by the One Pass method using a large trencher to mix the slurry wall to depths as 
specified in the project drawings which ranged from approximately 65 feet to 35 feet. The alignment of 
the wall was leveled to create a working platform and staked every 25 feet along the alignment. The wall 
was sampled daily and met the hydraulic conductivity specified for the project. The wall was also cored to 
confirm it was tied-in to the underlying clay confining layer. 
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 The SSP barrier wall was installed along the shore of Lake Michigan and tied into the SBCW at three upland 
locations to complete the groundwater cutoff wall. This included PZC-18 sheet piles driven to depths up 
to 65 feet using a vibratory hammer and impact hammer where required. The sheets were delivered to 
the site with Wadit installed in the interlocks to form a sealed sheeting system.  

 Capping of the dredged area was completed by using a 
combination of a 105-foot Telebelt and started with a 3 to 6-
inch leveling layer of sand, a 3 to 6-inch layer of Aquablok 
followed by a 4-foot layer of sand placed in a tiered process. The 
telebelt was required to work both from the barge and from the 
shore. A diffuser was installed on the end of the conveyor belt 
to spread out the capping layers in a wide and even pattern. The 
telebelt was fed material using excavators to load the hopper. 
A bag cutter was installed in the hopper when using supersacks 
of Aquablok to “break” the bags and safely feed the hopper.  

 Sediment from dredging and swell from SBCW installation were 
stabilized with 2% cement kiln dust and/or 2% Portland Cement using excavators prior to transportation 
and disposal at the local Subtitle D landfill. A total of 30,000 tons of stabilized sediment and swell along 
with existing rip rap and debris was handled and loaded off site. 

 A new 24-inch HDPE water line was installed through a vault on the existing pumphouse out to Lake 
Michigan to replace an old deteriorated line. The reinforced concrete walls of the vault were cored and a 
directional drill was used to drill through the vault out to Lake Michigan. The pipe was pulled back to the 
vault and grouted before removing the inflatable plug in the pipe. A weight fabricated out of two concrete 
bin blocks and a spreader bar was placed over the HDPE pipe to keep it from floating in the future.  

 Site restoration included SBCW trench restoration using 
bentonite chips, non-woven fabric and geogrid, installation of a 
road crossing culvert, demolishing dewatering and 
decontamination pads, removing temporary shoring and 
turbidity controls, seeding, mulching and installation of 12 
recovery wells. The project completed with nearly 21,000 safe 
working hours.  

 The key to the success of this project was the coordination of 
the activities and completion of the work prior to the onset of 
winter weather in Escanaba.  Subcontracted services, dredging, 
sediment management and disposal were performed 
congruently and capping operations were performed as the SSP was completed.  
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Additionally, crews worked extended hours to expedite the completion of the project. NorthStar mobilized to the 
site in late August and all site work and equipment were off site by the third week of December.  
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RAIL CAR DERAILMENT 
 

CLIENT Union Pacific Rail Road 

LOCATION Eunice, LA 

VALUE $ 3.2  M 

SAFETY Zero OSHA Recordables  

 

Remediation 
 
NorthStar was hired to introduce Zero Valent Iron (ZVI) at a rate of 6% by weight to a site that had a historical Rail 
Car Derailment.  The volatile organic compound (VOC) was engrained into the tight clays to an average depth of 
40’ bgs.  The site was further complicated by seasonal surface water releases from the upstream rice fields.   
 
The site lay in a wetland bordered by a lake and large stream.  Approximately 15,000 cy of soil was deep soil mixed 
using 10’ diameter augers to an average depth of 40’ bgs.  An additional 9,000 cy was excavated and staged in a 
pre-treatment holding cell.  The 9,000 cy was then put through a pug-mill and the soils were amended with the 
same 6% introduction of ZVI.  The soils treated via the pugmill were then laid out and the area demarcated and 
allowed to treat.  To date complete success of the VOC’s. 
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LAUNCH COMPLEX 15 PILOT & PHASE II 
 

CLIENT BEM Systems, Inc. 

LOCATION Cape Canaveral Air Force Station, 
Florida 

VALUE $2.3 M 

SAFETY Zero OSHA Recordables  

 

In-Situ Vertical Auger Soil Mixing 
 
BEM Systems, Inc., and AFCEE contracted NorthStar to perform a field pilot demonstration to evaluate the viability 
of using in-situ vertical auger mixing technology to remediate volatile organic compound (VOC)-impacted soil and 
groundwater.  Once the pilot demonstration was completed and proven effective, NorthStar implemented the 
full-scale project. 
 
The pilot demonstration work took place at two locations - Launch Complex 15 (which was used as a waste burning 
facility) and a deluge basin (which was used as an oil/water separator for bilge wastes). Contaminants of concern 
included VOCs from solvents, PCBs, petroleum compounds, and metals in excess of Florida DEP soil cleanup target 
levels.  Most significant among these compounds was trichloroethylene (TCE) and dense non-aqueous phase liquid 
(DNAPL). 
 
In-situ auger mixing using a 7-foot-diameter auger was performed from depths ranging from 10 to 55 feet.  A total 
of 37 columns were treated during the pilot study using hot air and steam (at 160°F) injection.  Upon treatment 
with hot air and steam, some of the columns were further injected (as a polishing step) with various types of zero-
valent iron (ZVI) filings with addition rates ranging from 1.0% to 2.5% to soil by weight.  All off-gassing generated 
during the pilot study was collected under a shroud and treated through vapor-phase granular activated carbon. 
Analytical data from soil and groundwater samples collected before and after the treatment indicated a total VOC 
reduction of over 98% in groundwater and 90% in soil, significantly exceeding the project’s 80% treatment 
reduction goal. 
 
Following the success of the field pilot study, NorthStar performed the full-scale remedial effort using the in-situ 
large-diameter vertical auger mixing technology.  The remedial action at the L15 site combined in-situ soil 
treatment using large diameter augers with steam, hot air, and ZVI injection to remove contamination in 
significant source areas as well as natural attenuation for non-source area groundwater.  NorthStar determined 
that removal of a significant portion of the DNAPL mass would cause the groundwater plume to retract and 
shorten the overall length of the cleanup.   
 
The treatment approach for the L15 site included treatment of the DNAPL source area by steam injection and in-
situ soil mixing (including off-gas condensate treatment), introduction of ZVI into the steam-treated source areas, 
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installation of a monitoring well network, and the implementation of a natural attenuation and long-term 
monitoring process. 
 
After mobilization of NorthStar’s in-situ soil mixing equipment, hot air 
was delivered to the Kelly bar on the deep auger mixing equipment at 
approximately 150°F to 200°F with rates up to 900 cfm. Hot air was 
generated using a 100% oil free air compressor with a working 
pressure of approximately 135 psi. Steam was generated using a 
mobile boiler system capable of delivering up to 12,075 pounds of 
steam per hour at a temperature of up to 212°F at 250 psi.   
 
NorthStar mixed ZVI with guar gum to generate a biopolymer slurry 
to facilitate injection into the soil. The batching of the ZVI-guar gum-
water slurry was calculated by weight.  The mix ratio consisted of a 
0.5:1 blend (by weight) ZVI to water with guar gum added at the ratio 
of about 0.009:1 to water (ZVI:slurry = 0.496:1).  The amount of guar 
gum slurry added to make the iron slurry pumpable varied to optimize 
workability. 
 
As the mixing blade rotated and hot air and steam were injected into the soils, volatilized contaminants escaped 
to the surface through the annulus created by the rotating square Kelly bar.  To capture the off-gases, NorthStar 
employed a vapor extraction and treatment system. The system consisted of a 14-foot diameter shroud that 
covered the active treatment area (mixing column).  The shroud and the entire off-gas treatment system were 
maintained under negative pressure by a 1,800-cfm vacuum unit to prevent the exhaust of contaminated gases 
from migrating to the atmosphere. Additional components of the system included an air/water separator 
(demister), 1,500-cfm chiller, high moisture handling HEPA filter for dust particulate removal, flameless thermal 
oxidizer, wet scrubber for VOC treatment, and an in-line flame ionization detector/gas chromatograph for 
measuring the concentration of volatile organics in the off-gas stream.   
 
Air collected under the shroud of the Kelly bar flowed into the air/water separator (AWS).  Condensate collected 
at the bottom of the AWS and was pumped automatically into a portable tank for treatment and handling by the 
site engineer.  Air leaving the AWS passed through a 1,500-cfm chiller for cooling to less than 100 F before passing 
through a particulate HEPA filter.  A flameless thermal oxidizer/wet scrubber unit was then utilized for air 
treatment prior to discharge. 
 
The full-scale treatment process was performed on approximately 44,000 cubic yards of material.  This work 
consisted of initially treating the perimeter low concentration areas and gradually working inwards towards the 
high concentration locations. Initial air treatment work was performed utilizing vapor-phase granular activated 
carbon. This provided the ability to proceed with the project while the flameless thermal oxidizer was under the 
initial start-up testing mode. ZVI filings injection during full-scale implementation ranged from 1.0% to 2.5% 
depending on contamination concentrations at the site.  
 
Site restoration work consisted of importing off-site clean soils and placing such soil over the top of the completed 
columns.  This was necessary to compensate for the ground surface settlement that was created as a result of the 
hot air and steam injection.  Subsequently, the remediation areas were graded to drain and revegetated. 
 



ERM - Ameren Taylorville, IL MGP 
 Revised Quote for ISS Bench-Scale Study 

Attachments 
 

 
 

 

 

 

 

 

 

Attachment 3 

Certificate of Insurance 



SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN
ACCORDANCE WITH THE POLICY PROVISIONS.

INSURER(S) AFFORDING COVERAGE

INSURER F :

INSURER E :

INSURER D :

INSURER C :

INSURER B :

INSURER A :

NAIC #

NAME:
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March 23, 2022 

ERM 
Woodfield Three 
8425 Woodfield Crossing Blvd., Suite 560-W 
Indianapolis, IN 46240 
ATTENTION: Mr. Dwayne Keagy, MS, LPG 

REGARDING: Ameren Central IL MGP 
ISS Bench Study 

Dear Mr. Keagy, 

Thank you for providing us your request for ISS bench-scale study services dated March 16th, 2022, for 
the Ameren Central IL MGP Project. Sevenson is pleased to provide the following scope of services.  

Provide analytical laboratory testing by Geotechnics Geotechnical Laboratory, Pittsburgh, PA, and 
Sevenson Geotechnical Laboratory, Niagara Falls, NY, and a PE Engineer/ISS Specialist, Mr. Chris 
Ryan, who will make recommendations to, and coordinate the required testing with Geotechnics and 
Sevenson laboratories.  Samples will be collected by ERM during their site investigation and shipped by 
ERM to Geotechnics and Sevenson.  At the direction of Mr. Ryan, and with consultation from ERM, 
Geotechnics and Sevenson will perform UCS (strength), K (permeability), and leachability testing (SPLP 
and LEAF 1316 ) on the pre-mixed, and post-mixed soil samples to determine the lower, mid, and upper 
range of the necessary reagent addition such that the stabilized soil meets the design goals (UCS of 50 psi 
or greater, a K of 1 x 10-6 cm/sec or less, and leachability), but uses the least amount of reagent with the 
goal of minimizing swell generation and cost. Laboratory testing will include variable mixes of 
Granulated Ground Blast Furnace Slag (GGBFS) and Portland cement (PC) recommended by Mr. Ryan 
and Sevenson based on our experience. Sevenson will prepare a summary report of the lab results, and 
based on our review of the results, we will recommend which mix designs should be selected for testing 
during the onsite Pilot Study. Sevenson’s cost to perform this work is: 

1. Analytical Laboratory Testing by Geotechnics - $10,000.00.
2. Consulting Services by Chris Ryan, PE, and Sevenson – $ 6000.00
3. Sevenson Laboratory Consumables and Consultation - $4,000.00.

The purpose of the Pilot Study will be to use the data obtained from the bench-scale testing, and using the 
proposed equipment (i.e. excavations/augers, tooling) and means/methods, determine which of the 
recommended mix designs will achieve the design goals, but also minimize cost (i.e. reduce reagent 
addition and minimize swell). The equipment used during the Pilot will not be demobilized from the site 
but will remain onsite until Pilot Study data is finalized and reviewed, and the final mix design is 
selected. The full-scale ISS implementation will then proceed assured that the selected mix design will be 
successful. Typically, it can take 28 days for laboratory data to confirm QC samples collected from the 
stabilized soil meet the design goals. If a Pilot Study is not performed, there is some risk that the bench-
scale testing is not representative of the full-scale ISS implementation, and failures could occur. As an 
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example, if 1,000 CY of soil is stabilized per day, it is possible that up to 28,000 CY of stabilized soil 
could fail the design goals and require remixing. An onsite Pilot Study will prevent this from happening. 

Sevenson looks forward to working with ERM on this important project. Mr. Chris Ryan, PE (resume 
attached), has more than 40 years’ experience consulting for work of this type, and Sevenson has more 
than 30 years’ experience performing ISS, including recently completing the Harrison Former MGP ISS 
Remediation Project, one of the largest MGP ISS projects of its type, requiring more than 420,000 CY of 
MGP impacted soil by both auger and bucket mixing. Sevenson completed this work with zero 
performance sample failures for strength (UCS) and K (permeability), > 840 total samples for each. 
Sevenson is uniquely qualified to perform your bench-scale treatability testing.  

Sevenson is ready to be a part of the ERM and Ameren team to make the Central IL MGP ISS 
Remediation Project a success. If you have questions concerning this quote or wish to discuss Sevenson’s 
capabilities in greater detail, please contact me at 716-523-8040 or BShanahan@sevenson.com. 

We look forward to discussing our proposal with your team. Thank you for considering 
Sevenson for this important project. 

Respectfully, 

Brian Shanahan 
Sevenson Environmental Services, Inc. 

716-523-8040
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Sevenson’s Response to Request for Qualifications;  
Central IL MGP ISS Bench Scale Study 

 
Sevenson has prepared the following information in response to ERM’s Request for Qualifications 
received by email on March 16, 2022.  

ERM Requirement: 

Please provide your Statement of Qualifications for this type of work. 

Sevenson Response: 

For over 40 years, Sevenson has been a respected industry provider of in-situ stabilization and 
solidification services, performing remediation work at former Superfund, MGP, and 
contaminated waterway sites throughout the United States. With expertise in conventional 
stabilization methodologies, Sevenson has used both traditional and custom equipment on past 
projects. These included excavators, pugmills, and caisson augers to solidify millions of tons of 
impacted material.  

In 2019, Sevenson added a fleet of state-of-the-art ISS resources to the company’s inventory of 
heavy civil and marine construction, excavation, and dredging equipment. The equipment, 
manufactured by BAUER Gruppe GmbH, includes two BG 45 BS 9 Premium Line rotary drilling 
rigs; one RTG 22S drilling rig; and three 45 cubic meter Containerized Mixing Systems (CMS). 
The equipment is multifunctional, easy to mobilize, and can be assembled efficiently on 
construction sites. Sevenson provides summaries for several current and recently completed 
projects where the scopes of work required in-situ stabilization.  

FORMER HARRISON MANUFACTURED GAS PLANT REMEDIATION 
PHASES 1 & 2 
Harrison, NJ 
$103,300,000 
Period of Performance: July 2020 – February 2022 
 
In-situ soil stabilization via deep soil mixing (auger) 
and shallow mixing with excavator. Pre-excavate 
275,000 tons of soil/debris (concrete, timbers) to a 
depth of 7-ft. to create platform for ISS work. Clear 
obstructions down to depths of 25-ft. BGS to facilitate 
ISS work. ISS of 230,000 CY via deep auger mixing down to maximum depth of 45-ft. BGS. 
ISS of 145,000 CY via excavator down to a max depth of 25-ft. BGS. Process soils with reagent 
to comply with T+D facility requirements. Control odors and vapors using 300,000 gallons of 
RUSMAR odor suppressant foam (short and long term) and 60,000 gallons of SLSUPER odor 
neutralizing agent. Demolish existing site buildings and perform Hazardous Abatement. 
Dewatering for treatment via 200 GPM WWTP. Install 2,200 LF Hydraulic Barrier Wall (HBW) 
to depths down to 100-ft. BGS using DeWind One Passing Trencher. Jet grout termination at 
HBW interface/existing gas lines. Install utility corridor consisting of 16-in. and 36-in. gas lines. 
Restore 330,000 SF with 130,000 tons of clean import fill. 



 
 

 

COAL ASH POND IN-SITU STABILIZATION (ISS) PILOT STUDY  
Lansing, IA 
$3,513,490 
Period of Performance: October 2021 – November 2021 
 
Sevenson was awarded a subcontract from Ames 
Construction, Burnsville, Minnesota to conduct an ISS 
Pilot Study on CCR material from an on-site pond at 
Alliant Energy’s Lansing, Iowa generating station. If 
successful, Sevenson would continue to stabilize an 
additional 41,800 CY of material to create a berm 
along one side of the existing pond. The maximum 
drilling depth is 40-ft BGS. Sevenson utilized a state-
of-the-art Bauer RT27 drill rig equipped with an 8-ft 
diameter auger to perform ISS. Prior to mobilization to the field, Sevenson conducted bench 
scale testing at its in-house treatability study laboratory in Niagara Falls, New York to develop 
and test reagent mix designs. Initially 3 reagent mixes were developed to meet the 8,000 PSF 
treatment specification. Upon completion of bench scale testing, Sevenson mobilized an 
experienced field team, the drill rig and ISS support equipment needed to initiate the full-scale 
Pilot Study. The objectives of the Pilot Study were to determine final means and methods to 
conduct full-scale ISS operations; optimize the reagent mixes; and determine production rates. 
Field sampling was performed during the Pilot Study including Unconfined Compressive 
Strength (UCS) for each of the 3 mix designs. All data and test results were shared with Ames’ 
project team. This enabled Ames and Sevenson field teams to finalize our approach to executing 
the project at full-scale. 
 
Full-Scale ISS Implementation 
Sevenson’s final report of the Pilot Study is currently under review by Ames and Alliant Energy. 
This includes all analytical testing on the samples taken during and after the Pilot Study. 
Currently, Sevenson is scheduled to begin full-scale ISS the 2nd Q 2022. In the meantime, we are 
providing Ames with the work plan, quality control plan and health and safety plan associated 
with the full-scale ISS operations. This includes preparing to mobilize the ISS rig, the grout plant 
and support equipment, and developing the final layout of the ISS columns.



 
 

 

FORMER VALLEJO MANUFACTURED GAS PLANT SITE 
Vallejo, CA 
$60,500,000 
Period of Performance: June 2021 – November 
2024 
 
This project involves both heavy civil and 
environmental remediation services. Work activities 
included the demolition and abatement of ACM of 
above grade site structures, the installation of two (2) 
temporary fabric structures (TFSs), and the excavation 
and offsite T+D of ~216,000 tons of MGP impacted soil. Also includes ISS of ~83,000 CY of 
MGP-impacted soils via bucket mixing, 65% within TFS. Restoration activities will include 
storm sewer replacement, waterline installation, paving, and the replacement of concrete gutters, 
sidewalks, and aprons.  

Excavation  
Sevenson will excavate and loadout for disposal approximately 880 tons per day. This equates to 
approximately 40 trucks per day which is the maximum number of trucks allowed to enter/exit 
the site. Sevenson will be importing the clean fill to the site by barge. MGP soils will be 
excavated, managed, and loaded inside the TFS. Segregation and management of soil types will 
be required in stockpiles. Stockpiles will be properly covered with tarps and odor control foam 
until loaded out for T+D.  

Sevenson will remove gasholder debris concurrent with excavation. Equipment for debris 
removal includes conventional excavators, and excavators with a hoe-ram, grapple, shear, 
concrete crusher, and/or universal processor attachment.  

In-Situ Stabilization (ISS) Soil Mixing 
Sevenson will self-perform in-situ soil solidification (ISS) of impacted soil using a modified 
bucket mixing technique. The reagents will be blended into the soil and processed to achieve the 
target treatment parameters. Mixing will be completed in rectangular cells approximately 15 to 
25-ft long by 15 to 25-ft wide. Prior to initiating ISS mixing, Sevenson will prepare the treatment 
area by removing overburden and subsurface obstructions. A standard excavator (PC400) 
equipped with a custom-built rotary mixing head developed by Sevenson that allows Sodium 
Persulfate (SPS) to be injected at the deepest point of the excavation and continue to the top will 
be used. In addition to adding the SPS as a slurry, Sevenson will utilize a second excavator 
equipped with a modified bucket to homogeneously blend soils. A rotary mixing head for the 
final polishing of the cell for quality assurance will also be used.  

The excavator operator uses GPS to record the coordinates of each corner of the treatment cell 
along the surface elevation of the treatment cell. Reagent will be delivered to the cell from the 
grout plant by hose. After the cell has been thoroughly mixed, Sevenson’s quality control officer 
visually inspects the cell for consistency and uniformity. This process was repeated throughout. 

 



 
 

 

PILOT STUDY IN-SITU STABILIZATION AND FULL -SCALE IMPLEMENTATION 
Montgomery, AL 
$123,000,000 
Period of Performance: March 2019 – December 2023 
 
Soil Stabilization Pilot Studies 
Sevenson began planning for the in-situ stabilization 
scope of work during the design phase through the 
constructability review process. Working closely with the 
design engineer, Jacobs Engineering, on a collaborative 
basis, the project team was able to develop preliminary 
means and methods. Equipment and personnel were mobilized to the jobsite to enable Sevenson 
to initiate stabilization pilot study and field testing on excavated and containerized material as 
well as existing material in the pond. Each test was designed to optimize our approach and 
identify the most effective mix design to meet treatment objectives.  

The initial pilot study, conducted in July 2019, utilized a roll-off box containing excavated pond 
sediments and an excavator-mounted augur-drill attachment to mix a combination of Portland 
cement, calcium chloride, Ag Lime, and water. This pilot study explored performing stabilization 
on existing ex-situ pond soil and sediment and transferring the processed material back into the 
pond for grading and compaction. Six mix designs were developed. Results for consistency, 
geotechnical parameters, and leaching behavior were documented for each mix.  

The second pilot study, conducted in the winter of 2019-2020, used a PC 300 long stick 
excavator with a mounted auger drill attachment to perform in-situ soil stabilization within the 
pond working along the pond access road. This pilot focused on four specific mix designs. One 
objective of this pilot test was to test the methodology using a mixing head. The second objective 
was to determine if stabilized material could be produced with sufficient strength and durability 
to allow heavy equipment to operate from the stabilized material for full-scale operations. The 
third and final objective was to determine if a lower strength material could be produced to have 
sufficient strength and durability to support construction of wetlands during restoration. 

A third full scale pilot study began in November 2020 to collect additional mix design 
performance data. Utilizing Sevenson’s RTG22 Bauer Drill Rig and CMS-45 grout plant, an 
initial layout of over 300 columns was proposed for stabilization. After 80 columns were 
successfully installed with highly variable data, it was determined that additional data was 
needed, and the field pilot study area was expanded to 674 columns. Each column is augur-
drilled to a variable depth ranging between 9-ft to 26-ft BGS and stabilized using a variety of 
mix designs. Over 30 mix designs were tested. Analysis focuses on the unconfined compressive 
strength of remolded samples collected during drilling and core samples drilled after a specified 
amount of in-situ curing time (2-3 days). Results have shown that four mix designs in particular 
have provided the most reliable data illustrating suitability to achieve the desired geotechnical 
parameters. Further analysis from the data of these four mix designs will assist with determining 
the final mix design(s) used for the full-scale ISS operation scheduled to begin 2nd Quarter 2022.  



 
 

 

ISS Implementation 
Sevenson will mobilize two additional Bauer Rigs and grout plants for a total of 3 ISS crews to 
simultaneously stabilize in separate areas of the slurry pond. Water treatment and discharge 
operations will resume and continue as necessary to ensure minimal water levels are maintained 
in the slurry pond to allow for continued ISS progress. 

 
CENTRAL CHEMICAL SUPERFUND SITE - OU1 
Hagerstown, MD 
$7,500,000 
Period of Performance: TBD 
 
Excavation and onsite consolidation of 45,000 CY impacted materials. Installation of a steel 
sheet pile wall as protective shoring. Excavation dewatering/water management. In-situ 
solidification of 25,000 CY of former disposal area soils to 40 ft BGS. Installation of a 5-acre 
engineered cap and cover system. Backfill, seeding, restoration. 

 
FORMER HAMMONTON MGP SITE REMEDIAL ACTION  
Hammonton, NJ  
$14,301,000 
Period of Performance: March 2016 – April 2017 
 
MGP site remediation involved demolition of existing 
site structures and concrete surfaces.  Excavation, 
processing, and offsite disposal of MGP-impacted soils. 
Implemented odor control plan using foam during 
excavation. Installation of a perimeter soil-mixed wall to 
support in-situ solidification (ISS) operations. ISS of approximately 43,500 CY of contaminated 
soils. Placement of imported backfill material. Collection, testing, and disposal of MGP-
impacted storm water. Scope of work also included installation of an eight-inch-thick aggregate 
layer earthen/asphalt cap. Site restoration activities include installing signage, fencing, and new 
asphalt/concrete surfaces, as well as placing topsoil and seeds for vegetative regrowth.   

 
CLARK & MCMASTER STREET FORMER MGP SITE 
Auburn, NY 
$11,500,000  
Period of Performance: June 2015 – June 2018 
 
Excavation of 29,000 CY impacted material from in-situ 
stabilization barrier cells (soil, brick, concrete, former 
MGP structures). Installation of 2,080 LF of in-situ soil 
solidification barrier wall at varying widths using 
Portland Type 1 Cement to support excavation and resist 



 
 

 

hydrostatic pressure. Develop a sanitary and storm sewer bypass plan to divert sewer flows 
around excavation limits; replace sewer lines and manholes upon backfill of work area. Erection 
of 96 LF by 115 LF fabric structure with stone and asphalt pad to house screening and 
stabilization operations; a carbon vapor extraction air handling system was operated during waste 
material processing. Construct, operate and maintain on-site temporary 100-gpm wastewater 
treatment plant. Excavate 9,000 CY of sediment and transfer to processing area. Restoration of 
river bottom and embankments to original grade and river contours. 

 
50 KENT AVENUE PROPERTY HOLDER AREA INTERIM REMEDIAL MEASURE 
FORMER WILLIAMSBURG WORKS MGP SITE  
Brooklyn, NY 
$20,767,000 
Period of Performance: November 2015 – March 2017 
 
The project required the in-situ stabilization (ISS) and 
excavation of soils and underground structures from the 
former MGP holder No. 2. Installation of cement- 
bentonite (CB) slurry and sheet piles for support of deep 
excavation. Excavation and removal of holders and 
surrounding soil/fill for off-site treatment and disposal or onsite reuse following sampling and 
analytical testing. Dewatering of the deep excavation area. Onsite treatment of the water through 
a 200 GPM WWTP prior to discharge to the POTW. Backfill all areas to final grades and 
restoration of the site. 

 

FORMER MGP SITE REMEDIATION 
Sag Harbor, NY 
$18,292,000 
Period of Performance: September 2008 – September 
2009 
 
Remedial action executed in a densely populated 
community. Stringent health and safety and community 
relation plans were required. Excavation, characterization, 
T+D of soils containing MGP residual COCs. Excavation 
was conducted under a temporary fabric structure. Installation of 7,200 cubic yards of In-Situ 
Soil Mix Wall using a large diameter auger deep soil mixing method. The purpose of the wall 
was to provide structural support and act as a groundwater barrier during excavation. Shallow 
areas of wall were installed with a combination of 7, 8 and 10-foot auger columns. High ground 
water table required continuous dewatering. Developed optimum reagent mix design from 
comprehensive bench-scale program. Installation, operations and maintenance of a 200 gpm 
wastewater treatment system to process all water encountered during field operations. 



 
 

 

ATLANTIC WOOD INDUSTRIES SUPERFUND SITE 
Portsmouth, VA 
$31,000,000 
Period of Performance: October 2014 – October 2017 
 
Mechanical dredging of 330,000 CY of DNAPL creosote 
contaminated sediments. Dredged materials stabilized with 
Portland cement and consolidated in two on-site designated 
containment areas. Other activities include the installation of 
approximately 425,000 LF of prefabricated vertical drains, 
underwater debris removal, and site grading and restoration. 

 
FORMER MGP SITE 
Nyack, NY 
$5,380,625 
Period of Performance: April 2004 – July 2006 
 
Installation of an 85 lf x 110 lf temporary fabric structure 
with air treatment system.  Excavated, transported and 
offsite disposal of MGP impacted soil and debris within 
structure. In-situ stabilization of additional soil by auger 
method and jet grouting.  Site restoration included backfill, topsoil, and hydro seeding. 

 
CWM CHEMCIAL SERVICES CORRECTIVE MEASURES – LAGOONS 
SOLIDIFICATION AND CLOSURE 
Model City, NY 
$5,800,000 
Period of Performance: September 1999 – December 
2003  
 
Bench-scale treatability study conducted to develop 
stabilization reagent mix.  In-situ stabilization of 90,000 
cubic yards of VOC and SVOC sludges from inactive 
lagoons. Construction of multiple soil and geosynthetic caps 
over lagoon areas. Installation of an Air Pollution Control System to collect and treat air within a 
temporary enclosure. 

TSCA clay liner and leachate collection system. Construction of a multi-layer RCRA cap. 
Installation and development of post construction perimeter monitoring well system. 

 

 



 
 

 

ERM Requirement: 

Please provide your Certificate of Insurance and 5-Year Safety Metrics. 

Sevenson Response: 

Sevenson provides an overview of our health and safety program. Also included are the 
company’s EMR and OSHA Statistics in the tables below.  

Health and Safety 
Sevenson recognizes the fundamental importance of safety and health to company operations, 
employees, onsite personnel, clients, local communities, and the environment. To maintain the 
highest safety standards, Sevenson implements a behavior-based safety system known as a Job 
Safety Enhancement Program (JSEP). The three keys to a successful JSEP are education, 
identification, and participation. JSEP incorporates proven procedures for integrating safety into 
every facet of Sevenson’s operations. To effectively manage safety and health issues associated 
with site activities, a site-specific Health and Safety Plan (HASP) is prepared by Sevenson's 
Director of Health and Safety, Paul Jung, CIH, CSP, RRPT. The HASPs are administered and 
implemented by Sevenson's experienced site safety and health officers and enforced by the site 
superintendent. 

Sevenson’s Responsibility 
Sevenson is fully committed to fulfilling its responsibility to protect the health and safety of 
company personnel, and the public. To uphold this commitment to occupational health and 
safety, Sevenson emphasizes the following: 

• Adhering to the doctrine that all accidents and incidences are preventable. 
• Strictly complying with Sevenson, Client, and OSHA safety programs, policies, 

procedures, and regulations. 
• Continually working to improve the corporate safety and health program. 
• Maintaining the philosophy that each and every day safety is the first and foremost 

responsibility of everyone. 
• Obtaining employee “buy in” for the health and safety program, empowering personnel, 

and creating awareness that everyone is responsible for maintaining a safe work 
environment. 

• Achieving a project goal of zero injuries, illnesses, environmental releases, and 
incidences by eliminating at-risk behaviors through task observation, coaching, and 
education. 

This proactive, behavior-based safety program has resulted in a proven safe track record, as 
evidenced by the Experience Modification Rate (EMR) summary provided below for the past 
five (5) years. 

*EMR Policy year is July 1st to June 30th.  

Years 2017 – 2018 2018 – 2019 2019 – 2020 2020-2021 2021-2022 

EMR 0.62 0.59 0.61 0.62 0.68 



 
 

 

OSHA INJURY AND ILLNESS STATISTICS 

Year Total 
Recordable 

Total 
Recordable 
Incidence 
Rate 

DART 
Cases 

DART 
Rate Lost 

Time 
Cases 

Lost 
Time 
Incidence 
Rate 

Man-hours 

2021 8 1.32 5 0.82 2 0.33 1,214,168 
2020 7 1.27 4 0.73 2 0.36 1,100,070 
2019 10 1.93 3 0.58 2 0.39 1,037,483 
2018 2 0.40 2 0.40 0 0.00 1,010,688 
2017 6 1.11 0 0.00 0 0.00 1,080,234 

 
Health and COVID-19 
Since the start of the SARS-CoV2 virus (coronavirus) pandemic in late-February 2020, 
Sevenson’s workforce has been classified as essential, and has successfully executed over 2 
million labor hours of project work across the United States with minimal disruption and no 
shutdowns of its active projects. Sevenson’s Health & Safety team monitors local, state, and 
federal COVID-19 work and travel requirements/restrictions, which are incorporated into our 
work activities to minimize potential disruptions and maintain the safety of employees, clients, 
and the general public. For travelers, management factors in both testing and/or quarantine time 
requirements for the jurisdictions in which our projects are located, to ensure our staff and the 
communities in which we work are safe and unimpacted by our workers. 

Certificate of Insurance 
The following page contains a sample Certificate of Insurance.  
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LTR INSR WVD

DATE (MM/DD/YYYY)

PRODUCER CONTACT
NAME:

FAXPHONE
(A/C, No):(A/C, No, Ext):

E-MAIL
ADDRESS:

INSURER A :

INSURED INSURER B :

INSURER C :

INSURER D :

INSURER E :

INSURER F :

POLICY NUMBER
POLICY EFF POLICY EXP

TYPE OF INSURANCE LIMITS(MM/DD/YYYY) (MM/DD/YYYY)

COMMERCIAL GENERAL LIABILITY

AUTOMOBILE LIABILITY

UMBRELLA LIAB

EXCESS LIAB

WORKERS COMPENSATION
AND EMPLOYERS' LIABILITY

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (ACORD 101, Additional Remarks Schedule, may be attached if more space is required)

AUTHORIZED REPRESENTATIVE

INSURER(S) AFFORDING COVERAGE NAIC #

Y / N

N / A
(Mandatory in NH)

ANY PROPRIETOR/PARTNER/EXECUTIVE
OFFICER/MEMBER EXCLUDED?

EACH OCCURRENCE $
DAMAGE TO RENTED

$PREMISES (Ea occurrence)CLAIMS-MADE OCCUR

MED EXP (Any one person) $

PERSONAL & ADV INJURY $

GENERAL AGGREGATE $GEN'L AGGREGATE LIMIT APPLIES PER:

PRODUCTS - COMP/OP AGG $

$

PRO-

OTHER:

LOCJECT

COMBINED SINGLE LIMIT
$(Ea accident)

BODILY INJURY (Per person) $ANY AUTO
OWNED SCHEDULED BODILY INJURY (Per accident) $AUTOS ONLY AUTOS

AUTOS ONLY
HIRED PROPERTY DAMAGE $

AUTOS ONLY (Per accident)

$

OCCUR EACH OCCURRENCE $

CLAIMS-MADE AGGREGATE $

DED RETENTION $ $
PER OTH-
STATUTE ER

E.L. EACH ACCIDENT $

E.L. DISEASE - EA EMPLOYEE $
If yes, describe under

E.L. DISEASE - POLICY LIMIT $DESCRIPTION OF OPERATIONS below

POLICY

NON-OWNED

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE    EXPIRATION   DATE    THEREOF,    NOTICE   WILL   BE   DELIVERED   IN
ACCORDANCE   WITH   THE   POLICY   PROVISIONS.

THIS  IS  TO  CERTIFY  THAT  THE  POLICIES  OF  INSURANCE  LISTED  BELOW  HAVE BEEN ISSUED  TO THE  INSURED  NAMED ABOVE  FOR THE  POLICY PERIOD
INDICATED.   NOTWITHSTANDING  ANY   REQUIREMENT,  TERM  OR  CONDITION OF  ANY  CONTRACT OR  OTHER  DOCUMENT  WITH  RESPECT  TO  WHICH  THIS
CERTIFICATE  MAY  BE  ISSUED  OR  MAY  PERTAIN,   THE  INSURANCE  AFFORDED  BY  THE  POLICIES  DESCRIBED  HEREIN  IS  SUBJECT  TO  ALL  THE  TERMS,
EXCLUSIONS  AND  CONDITIONS  OF  SUCH  POLICIES.   LIMITS  SHOWN  MAY  HAVE  BEEN  REDUCED  BY  PAID  CLAIMS.

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must have ADDITIONAL INSURED provisions or be endorsed.
If SUBROGATION IS WAIVED, subject to the terms and conditions of the policy, certain policies may require an endorsement. A statement on
this certificate does not confer any rights to the certificate holder in lieu of such endorsement(s).

COVERAGES CERTIFICATE NUMBER: REVISION NUMBER:

CERTIFICATE HOLDER CANCELLATION

© 1988-2015 ACORD CORPORATION. All rights reserved.

The ACORD name and logo are registered marks of ACORDACORD 25 (2016/03)
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ERM Requirement: 

Please provide your Avetta status. 

Sevenson Response: 

Sevenson is currently registered with Avetta.  

 
ERM Requirement: 

Can you provide Union Labor? 

Sevenson Response: 

Sevenson is a union contractor and will perform the work using Union Labor.  

 
ERM Requirement: 

Do you have an existing contract with Ameren, and what work have you completed for 
Ameren in the past? 

Sevenson Response: 

Sevenson currently has no contract with Ameren but has completed two projects in the past. 
Below, please see brief descriptions of the work that Sevenson completed with Ameren: 

 
FORMER MGP SITE REMEDIATION P&H MANUFACTURING FACILITY 
Shelbyville, IL 
$657,000 
 
Project consisted of the excavation and loadout of 18,000 tons of MGP waste and debris within a 
temporary structure. Sevenson operated a 180GPM temporary water treatment plant and 
managed Ameren’s air handling system. Once it was determined the excavation was within the 
regulatory limits, the area was backfilled and compacted with 

¾ inch stone. The unique aspect of this project was a portion of the existing manufacturing plant 
had to be demolished to access the impacted area. Once demolition was completed, the 
temporary structure was erected and the excavation commenced. At no time during the 
remediation was the manufacturing process interrupted resulting in zero lost production hours. 

 

 

 

 



 
 

 

FORMER MGP SITE REMEDIATION 
Decatur, IL 
$3,695,000 
 
Project required Sevenson to remove ~70,000 tons of 
MGP impacted soils and associated tars, oils, and 
water from inside and around gas holders, tar wells, 
tar separators, etc. in an active substation.  

Sevenson provided the equipment and materials to 
excavate, stage and load impacted materials and 
coordinate waste transportation to a designated landfill. A dual slide rail shoring system was 
chosen by Sevenson based on its ability to allow safe and stable excavation to 25 ft below 
ground surface. The reversible nature of the shoring system (which allows one wall to stay in 
place in the ground after backfilling) provided a physical barrier between contaminated 
materials, yet to be excavated, and clean, placed backfill. This minimized contact and the 
potential for clean material needing to be handled as impacted material. An initial cut of the 
excavation footprint was undertaken to lower the working grade inside the tent enclosure. Once 
the excavation footprint was resurfaced, the shoring system was installed in the section to be 
excavated. The excavation of contaminated soils was advanced in the shored excavation section 
until sufficient material had been removed. Next, additional shoring system panels and bracing 
were installed, and the next section of the excavation below- ground surface was advanced. Upon 
completion of the excavation and approval of confirmation samples, the shoring system was 
retracted from the excavation. The shoring system was advanced across the excavation footprint 
in this fashion until all contaminated material had been excavated and backfilled. Once final 
backfill was placed, graded, and compacted the tent structure was relocated (by others) to the 
next excavation phase location and the sequence was repeated. Sevenson’s excavation approach 
allowed for deep excavations to be conducted in confined areas with limited overhead. This 
approach limited the amount of clean material needing to be disposed of due to cross-
contamination with unexcavated sections.



 

 
 
 

In-Situ Stabilization Support 
Sevenson has included the resume of our In-Situ Stabilization Expert, Christopher R. Ryan P.E., 
D.G.E.  

Mr. Ryan founded the firm of Geo-Solutions Inc. that established an international clientele in 
specialty contracting on projects involving soil and groundwater in 1996. Geo-Solutions was and 
is still involved in projects throughout the US, Canada, and multiple other foreign countries. 
Previously, in 1979, he had founded and led a similar company, Geo-Con, Inc. In 2013, the two 
companies were combined through an acquisition process.   

Both companies were pioneers and innovators in the field of soil mixing, and they led the US 
market in what is now a more common geotechnical and geo-environmental technology. This 
resume focuses on Mr. Ryan’s background and experience in Soil Mixing, particularly in 
environmental applications. 

In early 2014, Mr. Ryan retired from Geo-Solutions. He established an independent consulting 
practice working for contractors, owners, and engineers to assess cost and feasibility of 
specialized underground construction technologies, including soil mixing. 

In addition, Mr. Ryan has designed and supervised the construction of large-scale reagent mixing 
plants that were designed to accurately mix components and apply known volumes of reagents to 
soil mix columns. He also was responsible for concocting and testing dozens of design mixes to 
treat soils or wastes to meet required standards of strength, permeability and/or leachability for 
all kinds of site conditions. Under his leadership, his companies completed more than 200 soil 
mixing projects, most of them for environmental applications. 

Mr. Ryan’s resume begins on the following page. 



 

 

Christopher R. Ryan. P.E., D.G.E  
Slurry Wall / Mix Design / In-Situ Stabilization Technical Expert 

 
PAST PROJECT EXPERIENCE: 
 
Former Harrison Manufactured Gas Plant Remediation, Harrison, NJ 
In-situ soil stabilization via deep soil mixing (auger) and shallow mixing with excavator. Pre-excavated 
275,000 tons of soil/debris (concrete, timbers) to a depth of 7-ft. to create platform for ISS work. Cleared 
obstructions down to depths of 25-ft. BGS to facilitate ISS work. ISS of 230,000 CY via deep auger mixing 
down to maximum depth of 45-ft. BGS. ISS of 145,000 CY via excavator down to a max depth of 25-ft. BGS. 
Processed soils with reagent to comply with T+D facility requirements. Controlled odors and vapors using 
300,000 gallons of RUSMAR odor suppressant foam (short and long term) and 60,000 gallons of SLSUPER 
odor neutralizing agent. Demolished existing site buildings and perform Hazardous Abatement. Dewatering 
for treatment via 200 GPM WWTP. Installed 2,200 LF Hydraulic Barrier Wall (HBW) to depths down to 100-ft. 
BGS using DeWind One Passing Trencher. Jet grout termination at HBW interface/existing gas lines. 
Installed utility corridor consisting of 16-in. and 36-in. gas lines. Restored 330,000 SF with 130,000 tons of 
clean import fill. 

 
Dam Foundation Improvement, Morgantown, NC (2017) 
Consulting with General Contractor to determine merits of a claim involving alleged differing site conditions 
and contract changes on a soil mixing project to improve the foundations under a new section of an 
embankment dam. 

 
MGP Site Remediation, Santa Rosa, CA (2012) 
Source treatment and containment at a former manufactured Gas Plant (MGP) site. Source area was treated 
with soil mixing to mitigate environmental impacts to local groundwater environment.   

 
EXPERIENCE & EXPERTISE:  
 Mr. Ryan has had in excess of 40 years’ 

experience constructing solutions to soil and 
groundwater problems.   These include: 

 Deep Soil Mixing (DSM) with triple shaft augers 
(Jackson Lake Dam WY 1986). 

 Construction of the first US triple shaft DSM rig. 
 DSM as an environmental containment barrier.  
 Large diameter single shaft soil mixing for high 

production soil mixing at lesser depths.  (Texas 
1989). 

 Soil mixing for stabilizing hazardous wastes in the 
underground environment. 

 Soil mixing to stabilize oily lagoon sludge ponds. 
 Hot air and soil mixing to strip volatile organics from 

contaminated soil. 
 Mixing sediments under water. 
 Two stage application of reagents for more cost-

effective environmental remediation. 
 Use of oxidizers and other specialized reagents like 

potassium permanganate and zero-valent iron 
applied with soil mixing to decontaminate sites. 

EXPERIENCE & EDUCATION: 
 Years of Experience: 40 
 BS Civil Engineering, M.I.T. (1969) 
 MS Civil Engineering, M.I.T. (1972) 
 Civil Engineer Degree, M.I.T. (1972) 
 Professional Engineer - Pennsylvania (Inactive-

Retired status) 
 Diplomate of Geotechnical Engineering – American 

Society of Civil Engineers, Geo-Institute (Inactive-
retired) 

 Licensed Contractor – Formerly held licenses in 
various states as required (including CA, NV, UT, 
AZ, NC, TN, LA and FL) 

 Dispute Resolution Board Certified Member with 
DBRF Admin and Practice Training 

 
 CERTIFICATIONS: 
 OSHA 40 Hour HAZWOPER Training 
 OSHA 8 Hour HAZWOPER Refresher 



 

 
 
 

Seattle DOT, Seattle, WA (2012) 
Subconsultant to design team for replacement of old seawall in downtown Seattle tourist district. The specific 
problem was soil liquefaction during potential earthquake. The solution involved a major jet grouting and soil 
mixing project.  

  
Stabilization of MGP-Impacted Soils, Cincinnati, OH (2012) 
Single shaft mixing to stabilize 100,000 CY of impacted soils using a mixture of Portland cement, slag and 
bentonite to depths of 40 ft. 

 
Dam Foundation Improvement, Morgantown, NC (2017) 
Consulting with General Contractor to determine merits of a claim involving alleged differing site conditions 
and contract changes on a soil mixing project to improve the foundations under a new section of an 
embankment dam. 

 
MGP Site Remediation, Santa Rosa, CA (2012) 
Source treatment and containment at a former manufactured Gas Plant (MGP) site. Source area was treated 
with soil mixing to mitigate environmental impacts to local groundwater environment.   

 
Seattle DOT, Seattle, WA (2012) 
Subconsultant to design team for replacement of old seawall in downtown Seattle tourist district. The specific 
problem was soil liquefaction during potential earthquake. The solution involved a major jet grouting and soil 
mixing project.  

 

Stabilization of MGP-Impacted Soils, Cincinnati, OH (2012) 
Single shaft mixing to stabilize 100,000 CY of impacted soils using a mixture of Portland cement, slag and 
bentonite to depths of 40 ft. 

 
Environmental Resource Management, Robbinsville, NJ (2011) 
Single auger soil mixing to treat pesticide and xylene contaminated soils in two stages. In-situ chemical 
oxidation was achieved on this project. 

 
East Rutherford, NJ (2010) 
Large diameter auger used to mix TCE-contaminated soils in two steps to decontaminate and then stabilize 
the materials for future development of a post office. 

 
BCEER, Beijing, China (2010) 
Development of design mixes for soil mixing at a former chemical facility with contaminated water 
underground. The project involved on site visit, formulation of trial mix program and mixing the actual trial mix 
samples on site. 

 
Rochester Gas and Electric, Rochester, NY (2008) 
Single large diameter shaft mixing of MGP impacted soils on the banks of the Genesee River in downtown 
Rochester. 13,000 CY mixed at depths of up to 20 ft. 

 
 
 



 

 
 
 

USEPA, Utica, NY (2007) 
15,000 CY of PCB-contaminated soils were stabilized with single shaft equipment to meet specified strength 
and leachability criteria. 

 
Orange and Rockland Utilities, Nyack, NY (2006) 
2,400 CY of MGP-contaminated soils were stabilized with single shaft equipment to meet specified strength 
and leachability criteria. 

 

US Navy, Camp Lejeune, NC (2005) 
Treat 7000 CY of TCE-contaminated soil using ZVI Clay and single shaft equipment. 

 
Atlanta Gas Light, Augusta, GA (2001) 
Treat 200,000 CY of semi-volatile impacted soil to depths of 30 ft using single-shaft soil mixing. 

 
South 8th Street Landfill Superfund Site, West Memphis, AR (2000) 
66,000 CY of material treated with two-step reagent process to meet EPA requirements for strength and 
leachability. 

 
Department of Energy, Piketon, OH (1994) 
Volatiles in 28,000 CY of soil were first stripped with hot air and then stabilized with cement in a two-stage 
soil mixing operation to depths of 22 ft. 

 
Dzuz Fastener Superfund Site, West Islip, NY (1996) 
10,000 CY of ISS single shaft auger mixing 18 ft deep, to stabilize organic compounds in the soil and 
groundwater. 

 
Amoco Oil, Whiting, IN (1993) 
Stabilization of oily wastes in a lagoon filled with surface water drainage using single shaft augers working 
through the accumulated water. 100,000 CY of materials were stabilized, and storage tanks were later built 
on the stabilized material. 

 

DESIGN MIX STUDIES 
 
Mr. Ryan has extensive experience in designing admixture formulations to meet specified physical and 
chemical properties of In-Situ Stabilized materials, including many types of soil and sludge.  He uses his 
extensive construction experience to design mixes that also will work for the particular process and method 
of application for each site. He has hands-on and supervisory experience in over 200 such design processes 
including, in most cases, subsequent field application and verification of success. A few examples are: 

 
Constructability Review and Bench Scale Study, Manhattan, NY (2012) 
Bench scale study to determine an efficient reagent combination for the stabilization of the impacted soils.   

 
Water Street Former MGP Site, Troy, NY (2012) 
Bench scale study to determine an efficient reagent combination for the stabilization of MGP coal tar 
impacted soils.   



 

 
 
 

Bench Scale Study Wood Treating Site, Warsaw, VA (2011) 
Bench scale study of reagent combinations in the presence of creosote-contaminated soils and groundwater.   

 
Field Pilot Study Former Coking Plant, Beijing, China (2010) 
A bench scale and pilot scale project to determine a good admixture for this project that had 1.2 million CM 
of contaminated soil.  

 
Treatability Study North Cavalcade Superfund Site, Houston, TX (2010) 
Performed a bench scale treatability test with a large number of reagents and mixtures to optimize reagent 
combination for the stabilization of BTEX and PAH impacted soils.   

  
Design Mix, El Dorado, KS (2010) 
Consultation services for the development of an efficient and cost-effective mix design to stabilize refinery 
sludge ponds.  

 
Design Mix Testing NYSEG – Madison Ave Former MGP Site, Elmira, NY (2009) 
Laboratory design mix studies to develop a mixture that would decrease the permeability and increase the 
strength of the soils.   

 
Design Mix former MGP Site for Consolidated Edison, New York City, NY (2009) 
Laboratory design mix study, and related tasks for ISS treatment of MGP impacted soils.   

 
MGP Site at East Station for Rochester Gas & Electric, Rochester, NY (2007) 
Laboratory design mix study, work plan, review of specifications, and related tasks for ISS barrier and 
treatment of MGP impacted soils. 

 
Professional Societies/Affiliations: 

• American Society of Civil Engineers (Formerly served on Environmental Geotechnics, 
Grouting and Soil Mixing Committees) 

• Chi Epsilon (Civil Engineering Honorary Fraternity) 

• Deep Foundations Institute (inactive) 

• The Moles (Emeritus status) 

• American Institute of Entrepreneurs 

• Young Presidents Organization/World Presidents Organization  

 



 
 

 

 

The business of sustainability 

ERM has over 160 offices across the following  
countries and territories worldwide 

 

 

Argentina 
Australia 
Belgium 
Brazil 
Canada 
Chile 
China 
Colombia 
France 
Germany 
Ghana 
Guyana 
Hong Kong 
India 
Indonesia 
Ireland 
Italy 
Japan 
Kazakhstan 
Kenya 
Malaysia 
Mexico 
Mozambique 
Myanmar 
 

The Netherlands  
New Zealand 
Norway 
Panama 
Peru 
Poland 
Portugal 
Puerto Rico 
Romania 
Russia 
Senegal 
Singapore 
South Africa 
South Korea 
Spain 
Sweden 
Switzerland 
Taiwan 
Tanzania 
Thailand 
UAE 
UK 
US 
Vietnam 

ERM 
1701 Golf Road 
Suite 1-700 
Rolling Meadows, IL 60008-4242 
 
T: 314-733-4490 
F: 314-754-8121 
 
www.erm.com 
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7 November 2022 
 
 
Mr. Greggory Miller 
Illinois Environmental Protection Agency 
Federal Site Remediation Section 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, Illinois 62794-9276 
greggory.miller@illinois.gov 
 
Subject: EPA ID: ILD981781065 
 Ameren CIPS Site, Taylorville, IL 
 Response to IEPA Review of Remedial Delineation Field Sampling Plan 
  
Dear Mr. Miller: 

On behalf  of the Ameren Services (Ameren), Environmental Resources Management Inc. (ERM) 
is pleased to submit this Response Letter for the former manufactured gas plant (FMGP) site 
located at 917 South Webster Street in Taylorville, IL (“Site”). The Remedial Evaluation Work Plan 
for the Site was prepared by ERM and dated July 2022. The Plan was submitted by ERM and 
disapproved with comments by the Illinois Environmental Protection Agency (IEPA) in a letter to 
Mr. Dave Palmer of Ameren dated 17 August 2022. Per IEPA comments, the previous Remedial 
Evaluation Work Plan has been renamed to the Remedial Delineation Field Sampling Plan (FSP) 
and will be referred to as such going forward. 

Ameren appreciates the review by the IEPA and submits the following responses and additional 
information related to the FSP, as appropriate: 

Universal Changes to the FSP: 

For clarity and/or context, the following unsolicited changes have been made by ERM in this 
revision of the FSP: 
 The Plan has been renamed to a Field Sampling Plan, associated with the remedial 

delineation activities to evaluate ISS as a remedial alternative at the Site. 
 Sections have been numbered to ease navigation and cross-referencing of the document and 

comments. 
 Additional historical details have been added in Section 3.2 Regulatory Approach as a result 

of  ERM’s most recent review of the IEPA file archive. 

IEPA General Comments: 
 
• General Comment 1: Please include sections discussing: 
 The purpose of both the work plan and the Quality Assurance Project Plan (QAPP) in the 

superfund process. 
 Project organization, listing members of the project team as well as their roles 

responsibilities, and contact information. In addition, please designate which of these 
individuals is the legal contact person for the facility in the event there are questions or 
issues regarding the site. 

mailto:greggory.miller@illinois.gov
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The FSP has been revised to include, in Section 3.1, a purpose statement for the FSP and how it, 
along with the QAPP, make up the components of a Sampling Analyses Plan (SAP). 

ERM has also added a Project Organization section, Section 3.3, to present the information 
requested by this IEPA comment. 

• General Comment 2: EPA encourages use of the Unified Federal Program (UFP) QAPP format 
for all QAPPs.  Details on a UFP QAPP can be found at: https://www.epa.gov/fedfac/uniform-
federal-policy-quality-assurance-project-plans-training-materials. 

A statement that the QAPP will utilize the UFP format has been added to Section 4.2. The 
associated UFP-formatted QAPP was submitted to IEPA on 14 September 2022. 

• General Comment 3: Illinois EPA requests the title and scope of the work plan be modified to 
meet the NCP requirement for a Sampling and Analysis Plan (40 CFR 300.430(b)(8)) 
demonstrating data of sufficient quantity and quality will be collected to satisfy data needs.  It is 
suggested that the work plan itself be re-titled and modified as necessary to be the Field 
Sampling Plan, which along with the QAPP constitute the SAP required by the NCP. 

The document has been retitled and a statement added in Section 3.1 noting that this FSP and the 
Remedial Delineation QAPP, submitted on 14 September 2022, constitute the SAP required by 
the NCP. 

• General Comment 4: Please be advised the USEPA will not be reviewing the QAPP. Without 
formal approval of the QAPP by USEPA prior to commencing work, the work will be done at 
some risk to Ameren.  However, given the treatability study nature of the work to be completed, 
Illinois EPA believes this risk to be low. 

This comment is noted. 

IEPA Specific Comments: 
 
1. Site Description, Page 2: In the 2015 FS Ameren owned 43 Acres of land in the area. The total 

acres discussed total 40.2. Please clarify if Ameren owns any other land beyond what is 
discussed here in the Site Description. 

ERM has corrected and clarified the parcel that the Site is located upon (“parent parcel”) and the 
parcels to which Ameren owns to the south of the Site.  Section 2.1 Site Description has been 
revised, in part, to read: 

“The former Ameren/Taylorville Manufactured Gas Plant (MGP) is located at 917 South Webster 
Street in Taylorville, Christian County, Illinois. The footprint of the former MGP is approximately 
one acre in size. The Site is located on a 2.56-acre parent parcel (PIN# 17-13-27-331-005-00), 
that is owned by Ameren. Adjacent to the parent parcel’s southern border there is a 15.56-acre 
combined parcel (PIN# 17-13-27-300-001-00) and immediately south of it is a 2.74-acre parcel 
(PIN# 17-13-34-100-010-00). These two southern adjacent parcels are owned by Ameren and, 
along with the parent parcel, make up an approximate area of 20.8 acres that are under an 
Environmental Covenant (EC) with the IEPA, restricting disturbance of soil and use of 
groundwater for potable purposes from the EC Area. In addition, Ameren owns a 20.29-acre 
parcel (PIN# 17-13-34-200-003-01), further to the southeast, across South Webster Street.”  

https://www.epa.gov/fedfac/uniform-federal-policy-quality-assurance-project-plans-training-materials
https://www.epa.gov/fedfac/uniform-federal-policy-quality-assurance-project-plans-training-materials
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The actual boundaries of the Site and the adjacent, Ameren-owned properties will be confirmed by 
the surveying activities to be conducted as part of this investigation. The completion of the 
surveying activities is anticipated to be in the fall/winter of 2022 when leaves are no longer present 
on trees and the boundaries in wooded areas can be confirmed. A general understanding of the 
boundaries is now being mapped and will be included in the Long-Term Stewardship Plan that is 
being prepared currently for the Site and will be submitted to the IEPA in the November 2022 
timeframe. 

2. Site MGP History, Page 2:  Please include a summary of relevant data on previous 
investigations.  This includes but is not limited to historical structures, tanks which were 
removed, and the capacity of the tanks removed from the ground. 

ERM conducted a file review to obtain details on the size of the tanks that were removed and were 
not able to find documentation on the volumes of the tanks referenced in the original USEPA 
documents. We were able to find the diameter of the gas holder – 40 feet – and a list of structures 
removed and have included them in the revised FSP. Therefore, the following text has been added 
to Section 2.2. Site MGP History of the revised FSP: 

“An immediate removal action taken by Ameren in 1987 resulted in the demolition and removal 
of all former gas plant structures above and below ground, excavation and offsite disposal of 
heavily-impacted source materials, and backfilling of affected areas with clean soils. Structures 
that were removed during the IRA include a 40-foot diameter, partially buried gas holder, a 
smaller tar well, along with the former brick MGP building, retaining walls, a septic tank, and two 
tar separators. Approximately 9,000 yd3 of soil to a depth of 10 feet bgs on the Site and 3,000 
yd3 to a depth of 3 feet bgs offsite, adjacent to the south of the Site. 

3. Site History, Page 3: Please include a few sentences on the contaminants of concern and their 
maximum contaminant levels. 

The following text has been added to Section 2. 2. Site MGP History of the revised FSP: 

“Residual impacts of VOCs and semi-volatile organic compounds (SVOCs), including PAHs, are 
suspected to remain below the limits of the 1987 excavation and water table. The level of impact 
in soil that currently exists will be determined through implementation of this FSP. The VOC, 
benzene, and the SVOC, naphthalene, have been the primary COCs to exceed remediation 
objectives in groundwater. Currently, the highest levels of impact in groundwater, which has 
been monitored since 1995, is noted at GW-4R (see Figure 3). Benzene concentrations in 
groundwater samples from MW-4R have dropped from almost 1,800 ug/L in 2015 to about 1,000 
ug/L in 2022, while naphthalene in groundwater samples from this well had a maximum 
concentration of 5,500 ug/L but is currently approximately 3,300 ug/L. 

4. Regulatory Approach, Page 4: Please include the shutdowns in 2017 and 2019 when discussing 
cession of operations of the pump and treat system. 

The following text has been added to Section 3.2 Regulatory Approach of the revised FSP: 
“The groundwater P&T system began operation in 1995 and has operated continuously, with the 
exception of time periods in 2006-2007 and 2010-2012 for the implementation of ISCO and 
subsequent monitoring activities. The P&T system was also shut down for a period in 2017 as 
there were staffing and contractual issues with the City of Taylorville’s operator  . Groundwater 
continued to be monitored during this period of time and significant decreases were seen in onsite 
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wells as expected with the P&T system shut down. An increase in benzene and naphthalene was 
noted in two central wells onsite in 2019 and the P&T system was put back into operation.” 

5. Regulatory Approach, Page 4: This section states, “The ESD is currently being modified…” For 
the changes being described, a full ROD Amendment is required, not a modified ESD. Please 
clarify this in the text. 

The subject text in Section 3.2 Regulatory Approach of the revised FSP has been modified to 
read: 

“The 2015 ESD has been withdrawn from IEPA and Ameren is now pursuing this potential change 
of remedy through an eventual ROD amendment.” 

6. Task 6, Page 9: Please include the source of operation goals discussed in the text. 

Additional details have been added to Section 4.6. Task 6 – ISS Bench-Scale Treatability Study of 
the revised FSP along with a reference to the source of the goals for Task 6 as follows: 

“These remedial goals are general field requirements for ISS and are consistent with the July 
2011 Interstate Technology and Research Council (ITRC) guidance document “Development of 
Performance Specifications for Solidification/Stabilization”.” 

7. Monitoring Well Abandonment, Page 10: When discussing the abandonment of monitoring wells, 
please note they must be abandoned pursuant to regulations promulgated by the Illinois 
Department of Public Health at 77 Ill. Adm. Code 920.120. 

The text in Section 4.9. Task 9 – Monitoring Well Abandonment & Post Remediation Sampling 
Program has been modified to include: 

“Monitoring wells will be abandoned in accordance with the Illinois Department of Public Health 
requirements 77 Illinois Administrative Code 920.120. Ameren will notify the local county health 
department for documentation of abandonment activities.” 

 
____________________________ 

 
Should you have any questions or comments please do not hesitate to contact Dan Wilkens at 314-
733-4489. 
 
Yours sincerely, 
 
 
 
Dan Wilkens, P.G. Pam Holley 
Partner Principal Consultant 

Enclosures: ERM Remedial Delineation Field Sampling Plan, Ameren CIPS Site, Taylorville, 
Illinois, November 2022  

cc: Dave Palmer, Ameren Services  
Amy Weber, Ameren Services 
Dan Wilkens, ERM 
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