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3. Schedule 

The chemical injection described above is tentatively scheduled to begin the week of December 4, 2018 
pending SCDHEC approval. 

 

We appreciate the input, which will be provided by your unit during the review of this permit application. Please 
contact the undersigned or Mr. Richard Scherer with Lippes Mathias Wexler Friedman LLP for any comments 
or questions on the report. 

Sincerely, 

GHD 

 

 

Terefe Mazengia, PG. 

TM/tb/1 
Encl. 

cc: Regan Rahn, SCDHEC 
Richard Scherer, Lippes Mathis Wexler Friedman, LLP 
Steven Wilsey, GHD 
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Attachment A – Activity for Review 

Injection of in situ chemical oxidation (ISCO) was chosen as a component of the groundwater remedy for the 
Site based on a bench scale study performed on soil and groundwater samples from the site. The injection of 
ISCO containing approximately 2680 gallons of 15 percent (%) sodium persulfate solution containing 3,580 
pounds (lb) of sodium persulfate and 800 gallons of 25% sodium hydroxide will be implemented at each of the 
thirteen injection points. The injection will cover approximate area of 13,500 square feet within the center of the 
site. 

An Underground Injection Control (UIC) permit is requested for installation of 13 temporary injection points for 
the ISCO injection. Each temporary injection point shall be advanced by DPT to an approximate depth of 30 
feet below ground surface (ft bgs). Injection will be conducted at two intervals, 28 feet and 22 feet bgs. The 
temporary injection points will be abandoned with cement and bentonite grout mix after completion of each 
injection point. 

 

Attachment B – Well Construction Details 

The temporary injection points will be installed as soil borings. In the instance that the prescribed injection 
volume cannot be introduced continuously into the soil boring within a reasonable time frame, a one-inch outer 
diameter (1”-OD) polyvinyl chloride (PVC) casing may be inserted into the soil boring to maintain the annular 
space until the injection resumes. The schematics of injection system is shown on Figure B-3. 
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Attachment C – Operating Data 

The primary intent of the ISCO injection is to reduce the groundwater contaminant mass (PCE and TCE) in the 
injection area. Highest groundwater concentration of tetrachloroethene (PCE) (4,100 micrograms per liter 
(µg/L)) was detected in a sample from monitoring well MW-1S-16 on January 17, 2018. 

Sodium persulfate and sodium hydroxide solution will be injected by applying pressure into temporary injection 
points laid out in the vicinity of monitoring well MW-1 as shown on Figure B-2.The sodium persulfate and 
sodium hydroxide doses were determined based on results of the bench scale study performed on site 
groundwater sample. Completion of two ISCO application events and subsequent groundwater monitoring 
events is anticipated for completion of the proposed groundwater treatment. 

Continuous pumping of the sodium persulfate/sodium hydroxide solution is anticipated during the ISCO 
injections. An average pressure of 10 pounds per square inch (psi) and maximum pressure of 25 psi will be 
supplied to the DPT injection configuration. The average pumping rate is not expected to exceed 5 gallons per 
minute (gal/min), and the maximum daily injection rate will not exceed 4,200 gallons per day (gal/day), 
assuming an average hydraulic conductivity of  0.051 foot/day. 

Pre-injection groundwater analytical results from the recent sampling event are presented in Table B-1. 
Groundwater monitoring data collected after the first ISCO application event will be reviewed to determine the 
required concentration of the oxidant and where it should be applied for any subsequent events. 

 

Attachment D – Monitoring Program 

Baseline groundwater monitoring will be conducted prior to the full-scale persulfate injection and at 3-
month and 6-month intervals following the injection. Groundwater monitoring will involve collection of 
groundwater samples from monitoring wells MW-1S-16 and MW-5S-16. Additional groundwater samples will 
be collected from two temporary monitoring wells which are proposed to be installed at the downgradient area 
prior to or during the injection. All groundwater samples will be collected in accordance with the procedures 
outlined in the United States Environmental Protection Agency (USEPA), Region 4 Field Branches Quality 
System and Technical Procedures (FBQSTP), Groundwater Sampling0F

1 document. Groundwater analyses will 
include VOCs, sulfates and field parameters.  

 
  

                                                      
1  USEPA, FBQSTP, SESDPROC-301-R1. 
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Attachment E – Existing or Pending State/Federal Permits 

The remedial work proposed herein is being performed pursuant to the May 2015 executed Responsible Party 
Voluntary Cleanup Contract 14-6226-RP.  

 

Attachment F – Description of Business 

The site is located at 100 Hunts Bridge Road, Fountain Inn, South Carolina ("Property"). The Property includes 
approximately 15.62 acres and is bounded generally by industrial property and Hunts Bridge Road on the 
north, mixed agricultural and residential property on the east, Frontage Road and 1-385 on the south, 
and 1A-385 on the west. The Property is identified by the County of Laurens as Tax Map Serial 
Number 904-08-01-001. 

The Site was developed with one single story industrial building totaling 74,500 square-feet that was 
constructed circa 1968 and 1989. The building is divided into six sections which are designated by Building 
numbers. During the last reconnaissance of the site, Building 1 was shipping and receiving, Building 2 was 
heat treating with five active furnaces with oil pits beneath each furnace, Building 3 had two furnaces without 
oil pits and two vacuum furnaces, Building 4 had brazing processing, Building 5 was storage space, and 
Building 6 had inactive equipment and parts storage. The remaining areas of the Site include a parking lot, 
driveway, storage tanks, exterior storage areas, and wooded land. Bodycote occupies the Site and is a 
business that heat treats and conducts selective hardening to customer serviced parts. Operations include 
various processes such as carbon nitriding, carburizing, brazing, normalizing, hardening, tempering and 
annealing to materials such as AISI carbon steels, aluminum alloys, die steels, hardening steels, alloy steels, 
stainless steels, copper alloys and ductile iron. 

 

Attachment G – Area of Review 

For the purpose of this injection, the radius of influence is assumed to be approximately 20 feet based upon 
stratigraphy/lithology of the site and groundwater data. The actual radius of influence will be determined after 
completion of this round of injection.  
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Attachment H – Maps of Wells and Area of Review 

Please refer to the following figures for each specific item (1, 2, and 3) located under the Figures Tab following 
Attachment K. 

1. Figure B-1 – Site Location Map 

2. Figure B-2 – Proposed Injection Locations 

3. Figure B-3 - Schematics of Injection System 

4. Figure B-4 – Groundwater Elevation Map - January 16, 2018 

 

Attachment I – Cross Sections/Diagrams 

Please refer to the following figures for each specific item (1 and 2) located under the Figures Tab following 
Attachment K: 

1. Figure B-5 – Cross Section Location Map 

2. Figure B-6 – Geologic Cross Section A-A’ 

3. Figure B-7 – Geologic Cross Section B-B’  

 

Attachment J – Name and Depth of Underground Sources of 
Drinking Water (USDW’s) 

Regional Aquifer: Piedmont and Blue Ridge crystalline rock aquifer  

 

Surficial Aquifer: Biotitic and hornblendic gneiss and migmatite aquifer – local aquifer, depths range 
 from approximately 18 feet to 50 feet below ground surface. 
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Attachment K – Hydraulic Controls 

Hydrogeologic setting of the Site was evaluated using all available site-specific information and the regional 
available data. The two principal hydrostratigraphic units at the Site are: 

1) Overburden Unit and 

2) Saprolite Unit consisting of fine to medium-grained micaceous and dense sand with traces of 
clay and silt;  

The overburden unit consists of residual clayey sand to approximately 15 feet where saprolite is encountered. 
The saprolite unit is mostly weathered granitic gneiss with thick bands of feldspar to approximate depth of 40 
feet before transition to weathered bedrock. Groundwater in the overburden and saprolite unit at the Site 
occurs under water table conditions. The depth to groundwater at the Site ranges from 18 feet at the southern 
portion of the site to 23.5 feet near the northwestern property boundary. The horizontal hydraulic gradient in 
the saprolite layer is on the order of 0.01086 feet per foot (ft/ft). The average linear velocity of groundwater flow 
in the saprolite layer was estimated approximately 15 feet per year (ft/year). 
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Table B1

Groundwater Analytical Results Summary
Remedial Site Investigation

Bluewater Thermal Solution Site
Fountain Inn, South Carolina

Page 1 of 2

Sample Location: MW-1D-2016 MW-1S-2016 MW-1S-2016 MW-2-2016 MW-3-2016 MW-4-2016
Sample ID: GW-077150-011718-DJB-010 GW-077150-011718-DJB-008 GW-077150-011718-DJB-009 GW-077150-011618-DJB-002 GW-077150-011618-DJB-001 GW-077150-011618-DJB-004
Sample Date: 1/17/2018 1/17/2018 1/17/2018 1/16/2018 1/16/2018 1/16/2018 

EPA MCL EPA Tapwater Criteria Used (Duplicate)
Parameters Units May 2016 May 2016 May 2016
VOCs
1,1,1,2-Tetrachloroethane ug/L -- 0.57 0.57 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,1,1-Trichloroethane ug/L 200 8000 200 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,1,2-Trichloroethane ug/L 5 0.28 5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,1-Dichloroethane ug/L -- 2.8 2.8 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,1-Dichloroethene ug/L 7 280 7 1.0 U 1.0 U 2.8 1.0 U 1.0 U 1.0 U 
1,2,4-Trichlorobenzene ug/L 70 1.2 70 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,2-Dibromo-3-chloropropane (DBCP) ug/L 0.2 0.00033 0.2 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,2-Dibromoethane (Ethylene dibromide) ug/L 0.05 0.0075 0.05 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,2-Dichlorobenzene ug/L 600 300 600 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,2-Dichloroethane ug/L 5 0.17 5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,2-Dichloropropane ug/L 5 0.44 5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,3-Dichlorobenzene ug/L -- -- -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,4-Dichlorobenzene ug/L 75 0.48 75 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2-Butanone (Methyl ethyl ketone) (MEK) ug/L -- 5600 5600 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
2-Hexanone ug/L -- 38 38 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Methyl isobutyl ketone (MIBK) ug/L -- 6300 6300 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Acetone ug/L -- 14000 14000 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Benzene ug/L 5 0.46 5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Bromodichloromethane ug/L 80 0.13 80 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Bromoform ug/L 80 3.3 80 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Bromomethane (Methyl bromide) ug/L -- 7.5 7.5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Carbon disulfide ug/L -- 810 810 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Carbon tetrachloride ug/L 5 0.46 5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Chlorobenzene ug/L 100 78 100 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Chloroethane ug/L -- 21000 21000 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Chloroform (Trichloromethane) ug/L 80 0.22 80 1.0 U 2.5 2.5 1.0 U 1.0 U 1.0 U 
Chloromethane (Methyl chloride) ug/L -- 190 190 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
cis-1,2-Dichloroethene ug/L 70 36 70 1.0 U 5.6 5.4 1.0 U 1.0 U 1.0 U 
cis-1,3-Dichloropropene ug/L -- -- -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Cyclohexane ug/L -- 13000 13000 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Dibromochloromethane ug/L 80 0.87 80 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Dichlorodifluoromethane (CFC-12) ug/L -- 200 200 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Ethylbenzene ug/L 700 1.5 700 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Isopropyl benzene ug/L -- 450 450 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Methyl acetate ug/L -- 20000 20000 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Methyl cyclohexane ug/L -- -- -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Methyl tert butyl ether (MTBE) ug/L -- 14 14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Methylene chloride ug/L 5 11 5 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Styrene ug/L 100 1200 100 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Tetrachloroethene ug/L 5 11 5 R 4200 4100 1.0 U 1.0 U 1.0 U 
Toluene ug/L 1000 1100 1000 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
trans-1,2-Dichloroethene ug/L 100 360 100 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
trans-1,3-Dichloropropene ug/L -- -- -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Trichloroethene ug/L 5 0.49 5 1.0 U 110 110 1.0 U 1.0 U 1.0 U 
Trichlorofluoromethane (CFC-11) ug/L -- 5200 5200 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Trifluorotrichloroethane (CFC-113) ug/L -- 55000 55000 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Vinyl chloride ug/L 2 0.019 2 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Xylenes (total) ug/L 10000 190 10000 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Notes:
U Not detected at the associated reporting limit.
J Estimated concentration.

UJ Not detected; associated reporting limit is estimated.
R Rejected.

Screening value USEPA RSL - Maximum Contaminant Levels (MCL) or Tapwater criteria 
Bold, red and highlighted value represent exceedance of the screening value

 077150Crawford1-ATTB TB1



Table B1

Groundwater Analytical Results Summary
Remedial Site Investigation

Bluewater Thermal Solution Site
Fountain Inn, South Carolina

Page 2 of 2

Sample Location:
Sample ID:
Sample Date:

EPA MCL EPA Tapwater Criteria Used
Parameters Units May 2016 May 2016 May 2016
VOCs
1,1,1,2-Tetrachloroethane ug/L -- 0.57 0.57
1,1,1-Trichloroethane ug/L 200 8000 200
1,1,2-Trichloroethane ug/L 5 0.28 5
1,1-Dichloroethane ug/L -- 2.8 2.8
1,1-Dichloroethene ug/L 7 280 7
1,2,4-Trichlorobenzene ug/L 70 1.2 70
1,2-Dibromo-3-chloropropane (DBCP) ug/L 0.2 0.00033 0.2
1,2-Dibromoethane (Ethylene dibromide) ug/L 0.05 0.0075 0.05
1,2-Dichlorobenzene ug/L 600 300 600
1,2-Dichloroethane ug/L 5 0.17 5
1,2-Dichloropropane ug/L 5 0.44 5
1,3-Dichlorobenzene ug/L -- -- --
1,4-Dichlorobenzene ug/L 75 0.48 75
2-Butanone (Methyl ethyl ketone) (MEK) ug/L -- 5600 5600
2-Hexanone ug/L -- 38 38
Methyl isobutyl ketone (MIBK) ug/L -- 6300 6300
Acetone ug/L -- 14000 14000
Benzene ug/L 5 0.46 5
Bromodichloromethane ug/L 80 0.13 80
Bromoform ug/L 80 3.3 80
Bromomethane (Methyl bromide) ug/L -- 7.5 7.5
Carbon disulfide ug/L -- 810 810
Carbon tetrachloride ug/L 5 0.46 5
Chlorobenzene ug/L 100 78 100
Chloroethane ug/L -- 21000 21000
Chloroform (Trichloromethane) ug/L 80 0.22 80
Chloromethane (Methyl chloride) ug/L -- 190 190
cis-1,2-Dichloroethene ug/L 70 36 70
cis-1,3-Dichloropropene ug/L -- -- --
Cyclohexane ug/L -- 13000 13000
Dibromochloromethane ug/L 80 0.87 80
Dichlorodifluoromethane (CFC-12) ug/L -- 200 200
Ethylbenzene ug/L 700 1.5 700
Isopropyl benzene ug/L -- 450 450
Methyl acetate ug/L -- 20000 20000
Methyl cyclohexane ug/L -- -- --
Methyl tert butyl ether (MTBE) ug/L -- 14 14
Methylene chloride ug/L 5 11 5
Styrene ug/L 100 1200 100
Tetrachloroethene ug/L 5 11 5
Toluene ug/L 1000 1100 1000
trans-1,2-Dichloroethene ug/L 100 360 100
trans-1,3-Dichloropropene ug/L -- -- --
Trichloroethene ug/L 5 0.49 5
Trichlorofluoromethane (CFC-11) ug/L -- 5200 5200
Trifluorotrichloroethane (CFC-113) ug/L -- 55000 55000
Vinyl chloride ug/L 2 0.019 2
Xylenes (total) ug/L 10000 190 10000

Notes:
U Not detected at the associated reporting limit.
J Estimated concentration.

UJ Not detected; associated reporting limit is estimated.
R Rejected.

Screening value USEPA RSL - Maximum Contaminant Levels (MCL) or Tapwater criteria 
Bold, red and highlighted value represent exceedance of the screening valu

MW-5-2016 MW-6-2016 MW-7-2018 MW-8-2018
GW-077150-011618-DJB-005 GW-077150-011618-DJB-003 GW-077150-011618-DJB-007 GW-077150-011618-DJB-006

1/16/2018 1/16/2018 1/16/2018 1/16/2018 

1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 6.2 1.0 U 1.0 U 
1.0 U 29 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 

49 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 

 077150Crawford1-ATTB TB1


