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August 28, 2015 Reference No. 077150 
 
 

Ms. Carol Crooks 
Bureau of Land and Waste Management 
2600 Bull Street 
Columbia, South Carolina 29201 

Dear Ms. Crooks: 

Re: Remedial Site Investigation Work Plan 
 Bluewater Thermal Solutions LLC 
 VCC # 14-6226 
 Fountain Inn, Laurens County, South Carolina  

GHD Services Inc. (GHD) is providing the attached Remedial Site Investigation Work Plan (Work 
Plan) for the Bluewater Thermal Solutions (Bluewater) Site located at 100 Hunts Bridge Road in 
Fountain Inn, South Carolina. This Work Plan was prepared based upon the requirement of the May 
27, 2015 Voluntary Cleanup Contract (VCC # 14-6226) and follow up meeting with SCDHEC on 
August 12, 2015. 

The Work Plan is prepared to address the horizontal and vertical groundwater delineation at the site 
by installing nested monitoring wells at the proposed locations based on access to the areas. Attached 
are two hard copies and one electronic copy (compact disk) of the report. 

Please contact the undersigned or Mr. Richard Scherer with Lippes Mathias Wexler Friedman LLP for 
any comments or questions on the report and attachments. 

We appreciate the input which will be provided by your unit during the review of this report. 

Sincerely, 

GHD Services, Inc. 

 

Terefe Mazengia, PG. 

TM/tb/ 
Encl. 

cc: Richard Scherer, Lippes Mathis Wexler Friedman, LLP 
 Steven Wilsey, GHD 
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1. Introduction 

GHD Services Inc. (GHD), on behalf of Gibraltar Industries Inc. (Gibraltar), hereby submits to the 
South Carolina Department of Health and Environmental Control (SCDHEC) this Remedial Site 
Investigation Work Plan (Work Plan) for the former Bluewater Thermal Solutions facility, located at 
100 Hunts Bridge Road in Fountain Inn, South Carolina (Property or Site), based upon the 
requirement of the State of South Carolina Voluntary Cleanup Program (VCP).  The Site Location 
Map and the Site Plan are provided as Figures 1 and 2, respectively. 

The purpose of this Work Plan is to provide the technical requirements and procedures for 
implementation of the Work Plan to delineate groundwater impact.  This Work Plan was prepared 
based on site historical information and site assessment requirements detailed in the May 27, 2015 
executed Voluntary Cleanup Contract (VCC 14-6226-RP), which is provided as Appendix A for 
reference.  Phase II and Supplemental Phase II Environmental Site Assessments (ESA) were 
conducted at the site in August 2012 and November 2013, respectively. 

The activities to be performed are detailed in the following sections and include the preparation for 
and performance of remedial investigation activities, as approved by the SCDHEC. 

1.1 Scope of Work 

The scope of work (SOW) of the Work Plan includes the following: 

• Preparation of a Site-specific Health and Safety Plan (HASP).  Prior to initiating Site work, GHD 
will submit a copy of the HASP to the SCDHEC per Section 4 of the VCC 14-6226-RP. 

• Notification of the South Carolina One Call Center (SC 811) to clear underground utilities in the 
immediate vicinity of the site and solicitation and procurement of a contract with a private utility 
locator to locate potential underground utilities and provide utility clearance at the site. 

• Solicitation and procurement of a contract with a South Carolina-licensed driller to install 
shallow and deep monitoring wells. 

• Installation of six shallow and five deep monitoring wells.  Advancement of borings to depths 
ranging from 25 to 30 feet below ground surface (ft. bgs) for the shallow and 50 to 60 ft. bgs for 
the deep monitoring wells to delineate the horizontal and vertical groundwater impact, 
respectively. 

• Develop monitoring wells after 24 hours of well construction to remove silt introduced during the 
well installation process.  Groundwater samples will be collected 24 hours following the well 
development. 

• Place groundwater samples from all monitoring wells in laboratory-supplied containers filled 
with ice and ship under standard chain-of-custody (COC) protocol to a South Carolina-licensed 
laboratory for analysis on a standard turnaround time (TAT) (7 business days). All groundwater 
samples will be analyzed for Target Compound List (TCL) volatile organic compounds (VOCs) 
and select TCL semi-volatile organic compounds (SVOCs) and Resource Conservation 
Recovery Act (RCRA) metals. 

• Survey and gauge monitoring wells to facilitate hydraulic evaluations (gradients and 
groundwater flow direction). 
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• Drum soil cuttings and water generated during well installation and groundwater sampling and 
stage on-site for subsequent characterization and off-Site disposal. 

• Within 30-days after well installation, coordinate with the drilling contractor to ensure applicable 
water well records (DHEC 1903) are generated and included in the remedial investigation 
report. 

1.2 Pre-Field Activities 

Prior to performing any field activities, GHD will prepare a Site-specific HASP conforming to OSHA 
standards and hire a private underground utility locator to clear potential underground utilities at the 
drilling area in addition to contacting the South Carolina One Call Center (Call 811) to mark utilities 
prior to commencement of work. 

In accordance with the South Carolina Well Standards Regulation 61-71, a permit to construct a 
monitoring well will be required.  A Monitoring Well Application form (i.e., SC DHEC Form 3736) is 
completed and included as Appendix B for advancing the monitoring wells for environmental 
sampling at the Site.  The permit will be obtained prior to mobilization to advance the monitoring 
wells. 

A simplified scope of work (SSOW) will also be prepared for all analytical services and an 
agreement will be executed with SC certified laboratories in accordance with the provisions of 
Regulation 61-81.  Analytical Environmental Services, Inc. (AES) of Atlanta, Georgia will be used for 
analytical services for the groundwater and select soil samples.  The environmental laboratory 
certification for AES is provided as Appendix C. 

2. Description of Site Assessment 

The Site assessment will include installation of approximately six shallow and five deep monitoring 
wells for groundwater sampling to define the horizontal and vertical extent of groundwater impact. 
Select soil samples may also be collected from surface (0 to 2 ft. bgs) and above the water table at 
select locations based on field observations and photo-ionization detection (PID) readings, if 
required.  The five monitoring wells at and around the current groundwater plume will be installed as 
nested wells (shallow and deep).  These monitoring wells will be used for delineation purposes and 
for future groundwater monitoring.  Proposed monitoring well locations are provided on Figure 3. 

2.1 Soil Sampling 

Samples were collected at various depths above the water table at all borehole locations (BH-2 
through BH-8) except at BH-1 and analyzed for TCL VOCs, TCL SVOCs and RCRA metals during 
the November 2013 Supplemental Phase II ESA. Surface soil was collected from BH-5. No 
exceedance was reported for the soil samples as compared to the United States Environmental 
Protection Agency (USEPA) Regional Screening Levels (RSLs) for industrial soils. During this 
event, soil samples will be collected every 5 feet from the ground surface to first water encountered 
using split spoon sampler inside hollow stem auger (HSA).  All samples will be examined for soil 
type, stratigraphy, banding, moisture, color, and visual evidence of potential impact.  The 
stratigraphy observed in each soil boring will be described and logged according to the Unified Soil 
Classification System (USCS).  Representative portions of the soil from each interval will be 
screened for total VOCs with a PID, and a soil sample will be collected for laboratory analysis, if 
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high PID reading (> 50 ppm) is detected or visual evidence of staining or potential impact is 
observed.  Surface soil samples will also be collected from approximately three locations, especially 
from well locations outside the building. Soil samples, if collected, will be analyzed for TCL VOCs, 
SVOCs and RCRA metals. The soil sampling during this event will only be to fill in the data gaps in 
areas or intervals which were not sampled during the previous two Phase II events. 

2.2 Monitoring Well Installation 

Five nested monitoring wells will be installed at and around the groundwater plume which was 
defined by the 2013 Supplemental Phase II ESA. One shallow monitoring well will be installed at 
downgradient portion of the site east of BH-1. 

Monitoring wells will be installed in general accordance to the USEPA Region 4, Science and 
Ecosystem Support Division (SESD), Field Branches and Quality System and Technical Procedures 
(FBQSTP) (SESDGUID-101-R1) and GHD’s Standard Operating Procedures (SOPs).  The shallow 
monitoring wells will be drilled and installed to the approximate depth of 25 to 30 feet bgs using 4 ¼-
inches inside diameter HSA drilling techniques.  The deep monitoring wells will be installed to the 
approximate depth of 50 feet bgs using HSA. In the event that shallow bedrock is encountered, the 
deep monitoring wells will be drilled and installed using air rotary drilling to the targeted depth. Each 
monitoring well will be completed with standard 2-inch diameter PVC casing with 10-foot machine 
slotted #10, schedule 40 PVC screen.  The annular spaces around the wells will be filled with sand 
to a depth of approximately 2-feet above the top of the screened interval.  At least 2-foot thick layer 
of bentonite chips will be poured in above the sand to create a seal.  The remaining space will be 
filled with cement and bentonite grout mix.  All monitoring wells will be finished with flush mount 
covers within a 2-foot by 2-foot concrete pad.  The monitoring wells will also be secured with locks. 

The monitoring wells will be developed after 24 hours of well construction to remove any silt 
introduced during the well installation process.  Groundwater samples will be collected 24 hours 
following the well development. 

Groundwater samples will be collected using low-flow purging and sampling technique.  Field 
parameters will be collected during purging to determine the adequacy of the groundwater purging.  
In the event that higher drawdown that exceeds 0.35 feet is observed during the low-flow purging 
event, multi-volume purging and sampling technique will be implemented by removing at least three 
well volumes of water or until the well is dry.  During this sampling event, groundwater samples from 
the shallow wells will be analyzed for TCL VOCs, SVOCs and RCRA metals. 

Soil cuttings and water generated during well installation, purging and sampling activities will be 
drummed and staged on-site for subsequent characterization and off-site disposal.  Following the 
completion of sampling activities at each soil boring location, the borehole will be filled with 
bentonite chips, and the surface material will be restored to match the original condition and grade. 

Top of casing elevations and the corresponding x-y coordinates of monitoring wells will be surveyed 
to assist in evaluating the groundwater elevations and the groundwater flow directions. 
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3. Baseline Human Health Risk Assessment  

GHD will conduct a Baseline Human Health Risk Assessment (BHHRA) as per Section 3 
(RESPONSE ACTION), Item B.  Analytical exceedances of PCE and TCE in groundwater will first 
be delineated.  The site will be evaluated under industrial land use scenario.  The industrial 
exposure scenario assumes exposures based on adult workers, including occupational receptors, 
trespassers, and construction/utility workers, but prohibits residential development or use. In the 
event that higher concentrations of VOCs are reported in groundwater beneath the building and a 
soil vapor assessment is deemed necessary, we prefer installing a vapor mitigation system in lieu of 
additional soil vapor sampling. The need for the vapor mitigation system will be contingent upon the 
use of the building and the duration of occupancy.    

4. Remedial Investigation Report 

Preparation of the Remedial Investigation Report (RIR) will be completed in accordance with the 
provisions detailed in Section 3 (RESPONSE ACTION).  In summary, the Remedial Investigation 
Report will: 

• Include a discussion of investigation methods and any deviations from the approved Plan. 

• Include tables and figures to summarize all data. 

• Include a surveyed map documenting sampling locations. 

• Include documentation of field observations including boring logs, sample descriptions, field 
screening results, and all laboratory analytical data. 

• Include BHHRA section in the RIR report. 

• Be signed and sealed by a Professional Geologist duly-licensed in South Carolina. 

The RIR will be submitted to SCDHEC for review as two hard copies and one electronic copy (.pdf 
format on a compact disk).  The report will include copies of the stratigraphic description and well 
construction logs and the analytical data in accordance with SCDHEC requirements. 

Upon completion of groundwater delineation, if necessary and if a suitable remedy is identified, we 
prefer to conduct a focused feasibility and propose a pilot groundwater remediation to expedite the 
remedial action. All proposed activities will be communicated and agreed with SCDHEC before 
implementation.    

5. Project Schedule 

Following approval of this work plan by SCDHEC, GHD will start contacting private utility locating 
and drilling contractors to initiate the remedial investigation.  The field activities are anticipated to 
last approximately 8 to 10 days.  A minimum of 5 days’ notice will be provided to SCDHEC in 
accordance with Section 5 (RESPONSE ACTION), of the VCC 14-6226-RP.  GHD is also 
submitting a copy of the Site Specific HASP to the SCDHEC as separate report as per Section 4 of 
the VCC 14-6226-RP. 
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The soil and groundwater samples will be analyzed based on a standard 7 business day TAT for 
the laboratory.  The Remedial Investigation Report, including copies of analytical data, will be 
submitted to the SCDHEC no later than 45 days following receipt of laboratory data. 

6. Project Contacts 

In accordance with Section 3 (RESPONSE ACTION) of the VCC 14-6226-RP - for matters related 
to this this Work Plan, the following can be contacted: 

Responsible Parties (Bodycote Thermal Processing Inc. and Gibraltar Industries Inc.): 

Name: C/o Richard M. Scherer, Jr. 

Lippes Mathias Wexler Friedman LLP 
Address: 655 Main Street, Suite 300, Buffalo, NY 19203 
Telephone: (716) 853-5100 

Consultant (GHD Services, Inc.): 

Name: Terefe Mazengia, Professional Geologist 
Address: 3075 Breckinridge Boulevard, Suite 470, Duluth, Georgia  30096 
Telephone: (770) 441-0027, Ext. 210 

Analytical laboratories: 

Analytical Environmental Services (AES) 

Name: Chantelle Kanhai 
Address: 3080 Presidential Drive, Doraville, Georgia 30340 
Telephone: (770) 457-8177 

7. Certification  

In accordance with Section 3 (RESPONSE ACTION) of the VCC 14-6226-RP, this Work Plan is 
signed as sealed below by a Professional Geologist duly-licensed in the State of South Carolina. 
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Appendix A 
Voluntary Cleanup Contract (VCC 14-622-RP) 
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Appendix B 
DHEC Well Permit Application (Form 3736) 

 
  



  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Program Area: 
Project or Site ID #: 

6.   Proposed number of monitoring wells: 

5. Intended Purpose of Well(s): 
 

Pre-Purchase  
 
Investigation  

4. 

3. 
 

 

2. 
 

1.  
 

Monitoring Well Application 

DHEC
 Proposed Location of Monitoring Well(s):

Street Address: 
 
 
City (including Zip): 
 
County: 
 
Please attach Scaled Map or Plat 
 
 

7. Proposed parameters to be analyzed (check all that
apply), please specify analytical method beside check
box: 

 
VOCs     
 
BTEX 
 
MtBE 
 
Naphthalene 
 
PAHs 
 
Metals 
 
Nitrates 
 
Base, Neutral & Acid Ex. 
 

 

 

 3
 

Well Owner’s Information:

 
Name (Last then First): 
 
 
Company: 
 
Complete Address: 
 
 
 
 
Telephone Number: 
 
 

 

8. Proposed construction details (complete and attach
proposed monitoring well schematics): 

Pesticides/Herbicides 
 
Phenols 
 
Radionuclides 
 
PCBs 
 
Other (specify below) 
 
 

7

Property Owner’s Information: 

Check if same as Well Owner 

Name (Last then First): 
 
Company: 
 
Address: 
 
 
 
Telephone Number: 
Proposed Drilling Date: 

36 (9/2007)                          SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CO
  NOTE: If this request is for an
existing DHEC project, please
enter the Program area and ID
number below.
NTROL 



South Carolina Department of Health and Environmental Control (SCDHEC) summary of 
standards for monitoring well construction (per South Carolina Well Standards and Regulations R. 
61-71) 
 
Approval and License Requirements 
 
Prior Department approval is required for the installation or abandonment of all monitoring wells including 
direct push, geoprobe or other temporary type monitoring wells. The attached monitoring well approval 
document should be completed, submitted and approved prior to construction of any monitoring well. A 
monitoring well is any well used to obtain water samples for water quality analyses or to measure 
groundwater levels. There are no fees for approvals. All monitoring wells must be drilled by a driller that is 
registered in South Carolina with the Board of Certification of the Environmental Systems Operators. If 
any of the information on the application including the proposed drilling date, well construction details or 
well placement changes, the Department (i.e. project manager issuing the well approval) must be notified 
24 hours prior to well construction. 
 
Location 
 
Due to the nature and purpose of a monitoring well, the depth and location requirements in respect to 
surface water bodies, potential contamination sources, etc., are variable, and shall be approved on a case by 
case basis by the Department. 
 
Construction and Material 
 
Casing should be of sufficient strength to withstand normal forces encountered during and after well 
installation and be composed of material so as to minimally affect water quality analyses.  Casing should 
have a sufficient diameter to allow for efficient sample collection (i.e., to provide access for sampling 
equipment). The diameter of the drilled hole needs to be large enough on all sides (1.5 inches of annular 
space) to allow forced injection of grout through a tremie pipe. All monitoring wells should have a cement 
pad or aggregate reinforced concrete at the ground surface which extends at least six inches beyond the 
bore hole diameter and six inches below ground surface to prevent infiltration between the surface casing 
and the bore hole. All monitoring wells should be grouted from the top of the bentonite seal to the surface 
with a neat cement, high solids bentonite or neat cement, bentonite mixture approved by the Department. A 
hydrated bentonite seal with a minimum thickness of 12 inches is to be placed above the filter pack to 
prevent infiltration of grout if the well has a filter pack. The monitoring well intake or screen design should 
minimize the amount of formational materials entering the well. The gravel 
pack should be utilized opposite the well screen as appropriate so that parameters analyses will be 
minimally affected. All monitoring wells should have a locking cap or other security device to prevent 
damage and/or vandalism. Any monitoring well which is destroyed, rendered unusable or is abandoned 
should be reported to the Department and be properly abandoned, revitalized or replaced as appropriate or 
required by permit or regulation. 
 
Development 
 
Monitoring wells shall be properly developed. Development shall include the removal of 
formation cuttings and drilling fluids from the well bore hole. Development shall be complete when the 
well produces water typical of the aquifer being monitored. 
 
 



Reporting Requirements 
 
A monitor well record form (1903) or equivalent to include the following should be completed and 
submitted to the Department within 30 days after completion of the monitoring wells: 
 
Name and address of facility/owner; 
Surveyed or global positioning system location of monitor well(s) on a scaled map or plat; 
Driller and certification number; 
Date drilled; 
Driller’s or Geologist’s log; 
Total depth; 
Screened interval; 
Diameter and construction details; 
Depth to water table with date and time measured; 
Surveyed elevation of measuring point with respect to established benchmark; 
Monitoring well approval number issued by the Department. 
 
Additionally, the groundwater and soil (if taken) analytical results should be submitted to the Department 
within 30 days of receipt from the laboratory. 
 
Abandonment 
 
All monitoring wells shall be properly abandoned, when deemed appropriate by the Department. Any well 
that acts as a source of contamination shall be repaired or permanently abandoned immediately after receipt 
of notice from the Department. Abandonment shall be by forced injection of grout or pouring through a 
tremie pipe starting at the bottom of the well and proceeding to the surface in one continuous operation. 
The well shall be filled with either neat cement, bentonite-cement, or 20% high solids sodium bentonite 
grout, from the bottom of the well to the land surface. 
 
*  This summary of standards for monitoring well construction may not include a listing of all 

information necessary to obtain an approval to install monitoring wells. Final 
approval of monitoring well installation will be dependant upon the regulatory requirements for the 
Department program area for which the monitoring wells are to be 
installed. 

 
*  Some areas of the Department may require a detailed justification of the placement of 

monitoring wells and the depth of monitoring well screened zones prior to granting installation 
approval. 
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Attachment B 
DHEC Well Permit Application (Form 3736) 

Appendix C 
Laboratory Certifications 
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