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1.0   Introduction 

The purpose of this document is to provide to the South Carolina Department of Health and 

Environmental Control (DHEC) an update of activities at the Auriga facility in Spartanburg, South 

Carolina (SC) (site) under Voluntary Cleanup Contract13-5841-RP (VCC) signed March 12, 2013.  

Activity to be completed at the site was defined in the VCC work plan submitted April 26, 2013 and 

approved January 21, 2014.  This progress report covers the period of September 1, 2013 through 

February 28, 2014. 

As requested during a conversation with Addie Walker on January 21, 2014, the organization of this 

progress report has been modified to present sections grouped by operable unit.  The chloroform 

plume in both the former DMT area and the Bruckner Road area are presented as a single operable 

unit. 

A schedule of activities was presented in the VCC work plan.  An updated version of the schedule is 

presented as Figure 1. 

Two annual monitoring events are defined in the VCC work plan.  The site-wide event is scheduled for 

completion in June of each year.  The scope of June event is presented in Table 1.  Table 1 of this 

report has been expanded from the VCC monitoring plan to include the additional performance 

monitoring wells.  Installation of these wells is expected to be complete prior to the June 2014 event.  

A smaller event focused on the chloroform plume area is scheduled for completion in December of 

each year and presented in Table 2. 
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2.0   Chloroform in Groundwater 

Chloroform at the site is identified as an aqueous plume extending south-southeast from the DMT 

area.  No remaining or on-going source was identified.  Continued delineation and remediation 

activities were established in the VCC work plan and separate documents. 

2.1 Actions Completed During Reporting Period 

The semiannual groundwater monitoring event associated with the chloroform plume was completed 

in early December.  Samples were collected between December 2 and December 4.  Three surface 

water locations were also sampled along Bruckner Creek.  The monitoring locations are presented on 

Figure 2.  The complete laboratory analytical results are attached to this progress report.  A summary 

of groundwater results is presented on Table 3.  A summary of surface water results is presented on 

Table 4.   

Chloroform results were consistent with recent historic data.  The results are presented on Figure 2.  

Chloroform remediation has been shown to be effective in areas of prior treatment.  Additional areas 

for further remediation have been identified in recent studies.  The December 2013 results are 

consistent with these established conclusions.  

Direct Push Technology (DPT) investigations to complete delineation were approved by DHEC in 

September 2013.  The temporary monitoring wells were installed and sampled in October 2013.  The 

results were submitted to DHEC on November 22, 2013. Based on the results of the DPT work the 

chloroform delineation was determined to be complete. 

Installation of performance monitoring wells began in December.  Nine saprolite wells were installed in 

the former DMT vicinity.  Five saprolite wells were installed on the 600 Bruckner Road property.  

Bedrock wells are also being installed paired with each of the saprolite wells.  Installation of bedrock 

wells includes two packer test locations for vertical delineation of chloroform.  The bedrock well 

installation activities began in early January and are expected to be completed in early March, during 

the next reporting period.   

A lactate injection permit application was submitted to DHEC Underground Injection Control (UIC) on 

February 21, 2014. 

2.2 Actions Scheduled For Next Reporting Period 

Installation of bedrock performance monitoring wells will continue into the next reporting period.  Once 

the well installations are complete a baseline sampling event of the 28 performance monitoring wells 

will be completed.  This sampling event is expected to occur in late March or early April 2014. 

A separate report will be prepared and submitted to DHEC after the baseline sampling data are 

received.  This report will include the results of the baseline event, as well as final surveying and 

construction details for the wells. 

After completion of the baseline sampling event and receipt of the UIC permit, sodium lactate injection 

activities will be initiated in both the former DMT vicinity and also the 600 Bruckner Road property.  

Injection is targeted to begin in April and is estimated to require two months to complete.   
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Activity is also anticipated west of Bruckner Road.  The schedule of activities in this area is dependent 

on an access agreement. 

The annual groundwater monitoring event will be completed in June 2014.  This event will include 

monitoring of the wells in the December sampling plan, as well as the new performance monitoring 

wells.  The complete monitoring plan is presented on Table 1.  Table 1 is revised from the VCC 

annual monitoring plan to include the new performance monitoring wells. 

Because injection is expected to be completed just before this event, the June 2014 results will not be 

considered to be the first quarterly performance monitoring.  The performance monitoring wells will be 

sampled in September 2014 as the first post-injection performance monitoring event.
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3.0   1,4-Dioxane in Groundwater 

1,4-Dioxane has been identified in site groundwater.  Several known sources of 1,4-dioxane impact to 

groundwater were removed in the mid to late 1990’s including the in-ground basins associated with 

the wastewater treatment system and the sludge holding and sludge drying lagoons.  Continued 

monitoring and evaluation was established as the course of action in the VCC work plan. 

3.1 Actions Completed During Reporting Period 

The VCC workplan was approved, including annual sampling of 1,4-dioxane as part of the site-wide 

groundwater and surface water monitoring program. 

Analysis for 1,4-dioxane was included in the December sampling for locations south of I-85 (Table 3).  

There were no detections of 1,4-dioxane in groundwater samples with the exception of well RW-111.  

As a one-time enhancement to the sampling plan presented in the VCC work plan the sample from 

well RW-111 was analyzed for 1,4-dioxane using method M522.  The result of this analysis was 

0.000123 milligrams per liter (mg/L), below the DHEC action level of 0.00067 mg/L. 

Detections in surface water ranged from 0.00237 mg/L to 0.00308 mg/L (Table 4).  These results are 

consistent with prior historic data.  The results are also consistent with the chloroform data in that 

concentrations decline with distance downstream as the creek approaches the Pacolet River.  This 

observation supports the conclusion that the creek is a gaining stream and 1,4-dioxane entering the 

creek upstream is attenuated by groundwater discharge to the creek. 

3.2 Actions Scheduled For Next Reporting Period 

The baseline sampling of new performance monitoring wells will include analysis of 1,4-dioxane for 

the  samples collected south of I-85. 

The annual site-wide monitoring will be completed in June 2014.  As shown on Table 1, 73 

groundwater samples and 14 surface water samples are scheduled for 1,4-dioxane analysis.  The 73 

wells include MW-112 through RW-121, which are performance monitoring wells for the chloroform 

remediation.  
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4.0   DowTherm A™ in Groundwater 

DowTherm A™ (DowTherm) is comprised of approximately 27% 1,1-biphenyl and 73% diphenyl 

ether.  The presence of DowTherm A™ in soil and groundwater is interpreted to be residual impact 

from events prior to enhancements in plant operations and housekeeping.  Continued monitoring and 

evaluation was established as the course of action in the VCC work plan. 

4.1 Actions Completed During Reporting Period 

The VCC workplan was approved, including annual sampling of DowTherm A™ as part of the site-

wide groundwater and surface water monitoring program. 

4.2 Actions Scheduled For Next Reporting Period 

The baseline sampling of new performance monitoring wells will include analysis of DowTherm A™ 

for the samples collected south of I-85. 

The annual site-wide monitoring will be completed in June 2014.  As shown on Table 1, 46 

groundwater samples and 12 surface water samples are scheduled for 1,1-biphenyl, and diphenyl 

ether analysis.  
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5.0   DowTherm A™ Phase Material 

Separate phase DowTherm A™ has been removed in the area of wells MW-07 and MW-39 

downgradient of the former Fiber 1 EQ basin since startup of an extraction and decanting system in 

August 2001. 

5.1 Actions Completed During Reporting Period 

The VCC workplan was approved, including annual sampling of DowTherm A™ as part of the site-

wide groundwater and surface water monitoring program. 

The investigation of phase DowTherm A™ in the vicinity of MW-7 was also approved as part of the 

VCC work plan. 

5.2 Actions Scheduled For Next Reporting Period 

The annual site-wide monitoring will be completed in June 2014.  As shown on Table 1, 46 

groundwater samples and 12 surface water samples are scheduled for 1,1-biphenyl and diphenyl 

ether analysis.  Portions of this monitoring event will apply directly to the phase material investigation. 

The current schedule project is presented on Figure 1.  Planning of the field investigation is targeted 

for the next reporting period with field activities to occur later in 2014.
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6.0   Other Chlorinated Solvents in Groundwater 

Detection of other chlorinated compounds in groundwater have been identified in isolated areas.  

Detections consist primarily of tetrachloroethene (PCE), trichloroethene (TCE), and their degradation 

product cis-1,2-dichloroethene (cDCE).  These compounds are primarily noted near well MW-99 west 

of the DMT area and north of the plant between well MW-40 and Lake Patrick.  1,1-Dichlorethene 

(1,1-DCE) has also been noted at isolated locations.  Continued monitoring and evaluation was 

established as the course of action in the VCC work plan. 

6.1 Actions Completed During Reporting Period 

The VCC workplan was approved, including annual sampling of Volatile Organic Compounds (VOCs) 

as part of the site-wide groundwater and surface water monitoring program. 

6.2 Actions Scheduled For Next Reporting Period 

The annual site-wide monitoring will be completed in June 2014.  As shown on Table 1, 31 

groundwater samples and 12 surface water samples are scheduled for VOC analysis.   

Baseline monitoring of the chloroform performance monitoring wells will also include full VOC analysis 

by Method 8260.  The results produced from the performance monitoring events will contribute to the 

assessment of other chlorinated solvents in groundwater.
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7.0   Cherokee Creek and Sediments and Ecological Habitat 

In 2011, SCDHEC completed a macroinvertebrate study of the Pacolet River, including work along 

Cherokee Creek near the site.  In response to the findings of that study SCDHEC requested additional 

actions including an ecological assessment and potential source evaluation.  Most of the response 

required for this OU has been completed and is described in documents listed in Appendix B of the 

VCC and in Section 1 of the VCC Work Plan.  Continued surface water monitoring and evaluation was 

established as the course of action in the VCC work plan. 

7.1 Actions Completed During Reporting Period 

The VCC workplan was approved, including annual sampling of Volatile Organic Compounds (VOCs) 

as part of the site-wide groundwater and surface water monitoring program. 

7.2 Actions Scheduled For Next Reporting Period 

Surface water monitoring will be included in the June 2014 annual sampling event.
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8.0   Other Site-wide Activities 

Because the June and December monitoring events encompass multiple operable units, they were 

defined in the VCC work plan as distinct operable unit.  Details of these events specific to each 

operable unit are provided in the sections above.  

8.1 Actions Completed During Reporting Period 

The VCC work plan was approved, including the June and December monitoring events as shown on 

Tables 1 and 2.  The December monitoring event was completed between December 2 and 

December 4, 2013.  The results are summarized in Tables 3 and 4.  Complete laboratory results are 

attached to this report.  The results are discussed further in prior sections of this report. 

8.2 Actions Scheduled For Next Reporting Period 

The June sampling event will be completed during the next reporting period.  As shown on Table 1, 
the June event will include the sampling plan approved in the VCC work plan modified to include the 
new performance monitoring wells.
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9.0   Problems Encountered and Responses 

Several periods of severe winter weather were encountered during the performance monitoring well 

installation activities which resulted as a delay in progress.  The schedule presented on Figure 1 

includes the current estimated schedule, including consideration of these delays. 

No other problems were encountered.
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Table 1

Annual Monitoring Plan

Auriga Spartanburg Facility

AECOM Project No. 60280417

Sample 

Location

VOCs 

(8260)

1,4-

Dioxane
DowTherm A ™ 

(1)

Natural 

Attenuation 

Parameters

Groundwater

EW-01 X X

EW-02 X X

EW-07 X

EW-14 X X X

EW-15 X

EW-16 X X

EW-17 X  X

EW-20 X X

EW-22 X X

EW-26 X X

EW-27 X X

EW-28 X X

EW-30 X X

EW-31 X X

EW-32 X X

EW-36 X X

EW-37 X X X

EW-38 X X

EW-39 X X

EW-40 X X

EW-41 X X X

EW-43 X X

EW-47 X X

EW-49 X X X X

EW-50 X X

EW-52 X X X X

EW-53 X X X X

MW-03 X X

MW-05 X X

MW-07 X X

MW-09A X

MW-26 X

MW-39 X X

MW-40R X X

MW-41 X

MW-42 X X

MW-45 X X

MW-46 X X

MW-53 X X

MW-57 X

MW-81 X X

MW-96 X X

MW-97 X X
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Table 1

Annual Monitoring Plan

Auriga Spartanburg Facility

AECOM Project No. 60280417

Sample 

Location

VOCs 

(8260)

1,4-

Dioxane
DowTherm A ™ 

(1)

Natural 

Attenuation 

Parameters

MW-98 X X

MW-99 X X X X

MW-102 X X

MW-103 X X X X

MW-105 X X X X

MW-106 X X X X

MW-107 X X X X

MW-109 X X X X

RW-08 X X

RW-24 X X

RW-29 X X X X

RW-43 X X

RW-47 X X

RW-48 X X X X

RW-56 X

RW-65 X X X X

RW-79 X X

RW-80 X X

RW-82 X X

RW-83A X X

RW-84 X X

RW-85 X X

RW-86 X X

RW-87 X X

RW-91 X X

RW-92 X X

RW-108 X X X X

RW-110 X X X

RW-111 X X X

MW-112 X X X

RW-113 X X X

MW-114 X X X

RW-115 X X X

MW-116 X X X

RW-117 X X X

MW-118 X X X

RW-119 X X X

MW-120 X X X

RW-121 X X X

MW-122 X X

RW-123 X X

MW-124 X X

RW-125 X X

MW-126 X X

RW-127 X X

MW-128 X X
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Table 1

Annual Monitoring Plan

Auriga Spartanburg Facility

AECOM Project No. 60280417

Sample 

Location

VOCs 

(8260)

1,4-

Dioxane
DowTherm A ™ 

(1)

Natural 

Attenuation 

Parameters

RW-129 X X

RW-130 X X

MW-131 X X

RW-132 X X

MW-133 X X

RW-134 X X

RW-135 X X

MW-136 X X

RW-137 X X

MW-138 X X

RW-139 X X

Surface Water

SW-01 X X X

SW-02 X X X

SW-03 X X X

SW-04 X X X

SW-05 X X X

SW-06 X X X

SW-07 X X X

SW-08 X X X

SW-09 X X X

SW-10 X X X

SW-11 X X X

SW-12 X X X

SW-13 X X

SW-14 X X

Notes

(1) - DowTherm A™ compoenents are 1,1-biphenyl and Diphenyl Ether

NA Parameters - Temperature, pH, dissolved oxygen (DO), oxidation-reduction potential (ORP), 

ortho phosphate, sulfate, sulfide, alkalinity, chloride, nitrate, nitrite, dissolved ferrous iron, dissolved 

manganese, and total organic carbon (TOC).
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Table 2

December Chloroform Monitoring Plan

Auriga Spartanburg Facility

AECOM Project No. 60280417

Sample Location VOCs NA Params

Groundwater

EW-31 X X

EW-37 X X

EW-41 X X

EW-49 X X

EW-52 X X

EW-53 X X

MW-99 X X

MW-103 X X

MW-105 X X

MW-106 X X

MW-107 X X

MW-109 X X

RW-29 X X

RW-48 X X

RW-65 X X

RW-108 X X

RW-110 X X

RW-111 X X

Surface Water

SW-12 X

SW-13 X

SW-14 X

Notes:

NA Params - Natural Attenuation Parameters:

Temperature, pH, dissolved oxygen (DO), ORP, alkalinity, chloride, 

dissolved ferrous iron, manganese, and total organic carbon (TOC)
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Table 3

Summary of Groundwater Analytical Results

December 2013

Auriga Spartanburg Facility

AECOM Project No. 60280417

Parameter Unit

EW-31 

12/3/2013

EW-37 

12/4/2013

EW-41 

12/3/2013

EW-41 

Dup 

12/3/2013

EW-49 

12/3/2013

EW-52 

12/3/2013

EW-53 

12/4/2013

MW-99 

12/3/2013

MW-103 

12/4/2013

MW-105 

12/3/2013

Volatile Organics and 1,4-Dioxane

chloroform mg/L <0.005 0.0836 0.0453 0.0437 <0.005 <0.005 0.0172 0.00887 <0.005 0.197

cis-1,2-dichloroethene mg/L <0.005 <0.005 <0.005 <0.005 0.00871 0.0643 <0.005 0.136 <0.005 0.0158

1,4-dioxane mg/L NA NA NA NA NA NA NA NA NA NA

tetrachloroethene mg/L <0.005 0.00565 <0.005 <0.005 <0.005 <0.005 <0.005 0.187 <0.005 <0.005

trichloroethene mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.03 <0.005 <0.005

Field and Natural Attenuation Parameters

alkalinity mg/L 119 23.4 28.9 28.3 100 58.9 71.4 3.27 <1 9.27

chloride mg/L 8.12 10.8 3.57 3.56 2.22 3.14 10.5 1.84 2.94 7.05

dissolved oxygen mg/L 0.65 0.38 0.54 0.54 0.02 0.12 0.61 1.95 5.26 4.58

ferrous Fe mg/L 1 4 2 2 0 3.5 4.2 0 0 0

groundwater elevation feet MSL 671.52 722.05 671.34 671.34 727.84 723.88 698.54 732.24 692.62 718.18

manganese (dissolved) mg/L 1.66 0.574 0.554 0.523 0.057 0.209 1.67 0.033 0.045 <0.01

ORP mV -65.7 40.2 10 10 -85.2 -49.2 -21.3 131 179.8 65.5

pH su 6.92 5.54 5.78 5.78 8.34 6.98 6.34 5.12 4.55 5.4

specific conductance umhos/cm 235 109 101 101 224 153 181 43 62 71

temperature degrees C 14.59 17.89 15.34 15.34 16.48 16.64 18.08 19.13 15.93 18.29

total organic carbon mg/L <1 <1 <1 <1 1.05 <1 <1 <1 <1 <1

turbidity NTU 9.37 160 38.5 38.5 1.4 43.9 20.1 0.41 6.05 3.7

Notes:

NA - Not Analyzed

degrees C - degress Celsius

feet MSL - feet above mean sea level

mg/L - milligrams per liter

mV - millivolts

NTU = nephelometric turbidity units

su - standard units

umhos/cm - micromhos/cm
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Table 3

Summary of Groundwater Analytical Results

December 2013

Auriga Spartanburg Facility

AECOM Project No. 60280417

Parameter Unit

Volatile Organics and 1,4-Dioxane

chloroform mg/L

cis-1,2-dichloroethene mg/L

1,4-dioxane mg/L

tetrachloroethene mg/L

trichloroethene mg/L

Field and Natural Attenuation Parameters

alkalinity mg/L

chloride mg/L

dissolved oxygen mg/L

ferrous Fe mg/L

groundwater elevation feet MSL

manganese (dissolved) mg/L

ORP mV

pH su

specific conductance umhos/cm

temperature degrees C

total organic carbon mg/L

turbidity NTU

Notes:

NA - Not Analyzed

degrees C - degress Celsius

feet MSL - feet above mean sea level

mg/L - milligrams per liter

mV - millivolts

NTU = nephelometric turbidity units

su - standard units

umhos/cm - micromhos/cm

MW-105 

Dup  

12/3/2013

MW-106  

12/3/2013

MW-107  

12/4/2013

MW-109  

12/3/2013

RW-29  

12/3/2013

RW-48  

12/3/2013

RW-65  

12/3/2013

RW-108  

12/3/2013

RW-110  

12/2/2013

RW-111  

12/2/2013

0.193 0.0061 0.0873 0.813 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

0.0159 <0.005 <0.005 <0.025 <0.005 <0.005 0.00533 <0.005 <0.005 <0.005

NA NA NA <0.002 NA NA NA <0.002 <0.002 0.000123

<0.005 <0.005 <0.005 <0.025 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

<0.005 <0.005 <0.005 <0.025 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

9.81 <1 20.7 20.2 64.3 106 102 194 76.3 65.4

7.14 4.09 2.03 3.52 1.53 2.53 12.5 5.21 3.44 1.53

4.58 6.94 4.54 6.41 0.07 0.09 0.35 1.63 1.04 2.74

0 0 0 0.02 0 1.2 0.3 0.05 0.41 0.02

718.18 718.78 688.56 675.9 774.12 709.41 686.25 675.37 683.74 700

<0.01 0.015 <0.01 <0.01 0.01 1.29 1.57 0.155 0.019 0.045

65.5 89.6 115.2 177.3 -134 -150.2 -43.5 78.6 186.5 71.4

5.4 4.7 5.33 5.57 7.41 6.83 7.2 7.82 5.82 7.22

71 49 71 0.049 175 269 283 0.27 176 163

18.29 17.24 15.59 19.09 17.04 17.08 16.04 17.4 17.57 16.26

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1

3.7 2.47 2.2 5.75 3.31 214.7 1.53 6.58 99.6 1.14
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Table 4

Summary of Surface Water Analytical Results

December 2013

Auriga Spartanburg Facility

AECOM Project No. 60280417

Parameter Unit

SW-12  

12/3/2013

SW-13  

12/3/2013

SW-14  

12/3/2013

1,4-dioxane mg/L 0.00308 0.00253 0.00237

chloroform mg/L 0.0203 0.0131 0.0086

dissolved oxygen mg/L 10 9.24 10.2

ORP mV 181.9 197 179

pH su 5.66 5.54 7.3

specific conductance umhos/cm 0.86 0.84 0.084

temperature degrees C 12.83 12.43 11.98

turbidity NTU 2.05 1.82 1.88

Notes

NA - Not Analyzed

degrees C - degress Celsius

mg/L - milligrams per liter

mV - millivolts

NTU = nephelometric turbidity units

su - standard units

umhos/cm - micromhos/cm
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ID Task 
Mode

Task Name Resource Duration Start Finish Predecessors

0 Spartanburg VCC Work Plan Schedule 656 days Tue 3/12/13 Tue 9/15/15

1 VCC signed DHEC / Celanese 0 days Tue 3/12/13 Tue 3/12/13
2 VCC Deliverables 243 days Thu 4/25/13 Tue 4/1/14
3 VCC Work Plan 194 days Fri 4/26/13 Wed 1/22/14
4 VCC work plan submitted to DHEC AECOM 1 day Fri 4/26/13 Fri 4/26/13 1FS+45 edays

5 DHEC review of work plan DHEC 192 days Mon 4/29/13 Tue 1/21/14 4
6 Receive DHEC comments on Work 

Plan
DHEC 1 day Wed 1/22/14 Wed 1/22/14 5

7 Response to Work plan Comments AECOM 0 edays Wed 1/22/14 Wed 1/22/14 6

8 Final Work Plan to DHEC AECOM 0 days Wed 1/22/14 Wed 1/22/14 7
9 VCC Health and Safety Plan 

Submitted
AECOM 0 days Thu 4/25/13 Thu 4/25/13

10 First VCC Progress Report AECOM 0 days Tue 5/7/13 Tue 5/7/13
11 Second VCC Progress Report AECOM 0 days Tue 9/17/13 Tue 9/17/13
13 Third VCC Progress Report AECOM 0 days Mon 3/31/14 Mon 3/31/14
14 Include December 2013 

chloroform monitoring
AECOM 0 days Mon 3/31/14 Mon 3/31/14

15 Continue seminannual progress 
reports (March / Sept)

AECOM 0 edays Tue 4/1/14 Tue 4/1/14

16 Chloroform plume associated with 
former DMT area

643 days Fri 3/29/13 Tue 9/15/15

17 DMT chloroform 643 days Fri 3/29/13 Tue 9/15/15
18 DMT plan submitted to DHEC AECOM 0 days Fri 3/29/13 Fri 3/29/13
19 DHEC review of DMT plan DHEC 53 days Fri 3/29/13 Tue 6/11/13
20 Response to DHEC comments AECOM 25 days Wed 6/12/13 Tue 7/16/13
21 DHEC review of response DHEC 36 days Wed 7/17/13 Wed 9/4/13
22 Approval of DMT plan with 

comments
DHEC 1 day Thu 9/5/13 Thu 9/5/13

23 Receive approval for delineation 
direct push monitoring

DHEC 0 days Tue 9/17/13 Tue 9/17/13

24 Right of way clearance from DOT AECOM 0 days Fri 9/20/13 Fri 9/20/13 54
25 schedule driller for DPTs AECOM 0 days Thu 10/3/13 Thu 10/3/13 55
26 Delineation DPTs AECOM / Sub 4 days Tue 10/15/13 Fri 10/18/13 56
27 Receive delineation data Lab 0 days Fri 11/22/13 Fri 11/22/13 26FS+25 days
28 Response to approval comments AECOM 12 days Fri 9/6/13 Mon 9/23/13 22
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ID Task 
Mode

Task Name Resource Duration Start Finish Predecessors

29 DHEC review revised performance 
monitoring

DHEC 40 days Tue 9/24/13 Mon 11/18/13 28

30 Receive final approval DHEC 0 days Tue 11/19/13 Tue 11/19/13 29
31 Submit UIC permit application AECOM 0 days Fri 2/21/14 Fri 2/21/14
32 Receive UIC Permit DHEC 0 days Thu 3/20/14 Thu 3/20/14 31FS+20 days
33 Schedule driller and complete 

clearance
AECOM / Sub 10 days Tue 11/19/13 Mon 12/2/13 30

34 Install performance monitoring 
wells and complete packer test

AECOM/ Sub 79 days Tue 12/3/13 Fri 3/21/14 33

35 Receive lactate on site 0 days Thu 4/10/14 Thu 4/10/14 32FS+15 days
36 Injection activities AECOM / Sub 30 days Fri 4/11/14 Thu 5/22/14 35
37 June Monitoring Event AECOM / Sub 5 days Mon 6/9/14 Fri 6/13/14
38 Quarterly Performance Monitoring AECOM / Sub 5 days Mon 9/8/14 Fri 9/12/14

39 December Monitoring Event AECOM / Sub 5 days Mon 12/1/14 Fri 12/5/14
40 Quarterly Performance Monitoring AECOM / Sub 5 days Mon 3/2/15 Fri 3/6/15

41 June 2015 Monitoring Event AECOM/ Sub 5 days Mon 6/8/15 Fri 6/12/15
42 Receive final quarterly monitoring 

data
AECOM 0 days Mon 7/27/15 Mon 7/27/15 41FS+45 edays

43 Data Assessment AECOM 35 days Tue 7/28/15 Mon 9/14/15 42
44 Propose next steps AECOM 0 days Mon 9/14/15 Mon 9/14/15 43
45 Long term monitoring with 

additional injection if needed
AECOM 1 day Tue 9/15/15 Tue 9/15/15 44

46 Bruckner Road chloroform 556 days Tue 7/16/13 Tue 9/1/15
47 Submit response to DMT 

comments
0 days Tue 7/16/13 Tue 7/16/13

48 Remediation plan developed based
on DMT area comments

AECOM 25 days Tue 7/16/13 Mon 8/19/13

49 Submit plan to DHEC AECOM 1 day Tue 8/20/13 Tue 8/20/13
50 DHEC review of Bruckner Road 

plan
DHEC 14 days Wed 8/21/13 Mon 9/9/13 49

51 Approval of Bruckner Road plan DHEC 0 days Tue 9/10/13 Tue 9/10/13 50
52 Submit revised monitoring plan to 

DHEC
AECOM 0 days Mon 9/30/13 Mon 9/30/13

53 DHEC approve revise monitoring 
plan

DHEC 36 days Mon 9/30/13 Mon 11/18/13 52

54 Right of way clearance from DOT AECOM 8 days Tue 9/10/13 Thu 9/19/13 51
55 Schedule driller for DPTs AECOM / sub 10 days Fri 9/20/13 Thu 10/3/13 54
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ID Task 
Mode

Task Name Resource Duration Start Finish Predecessors

56 Delineation DPTs AECOM / sub 3 days Thu 10/10/13 Mon 10/14/13 55FS+4 days
57 Install performance monitoring 

wells and complete packer test
AECOM / sub 79 days Tue 12/3/13 Fri 3/21/14 34SS,53

58 Injection Activities AECOM / sub 30 days Fri 5/23/14 Thu 7/3/14 36
59 Quarterly Performance Monitoring AECOM / sub 5 days Mon 9/15/14 Fri 9/19/14 38

60 December Monitoring Event AECOM / sub 5 days Mon 12/1/14 Fri 12/5/14 39SS
61 Quarterly Performance Monitoring AECOM / sub 5 days Mon 3/9/15 Fri 3/13/15 40

62 June Monitoring Event AECOM / sub 5 days Mon 6/8/15 Fri 6/12/15 41SS
63 Receive final quarterly monitoring 

data
AECOM 0 days Mon 7/27/15 Mon 7/27/15 42SS

64 Data Assessment AECOM 25 days Tue 7/28/15 Mon 8/31/15 63
65 Propose next steps AECOM 0 days Mon 8/31/15 Mon 8/31/15 64
66 Long term monitoring with 

additional injection if needed
AECOM 1 day Tue 9/1/15 Tue 9/1/15 65

67 1,4‐Dioxane in groundwater 462 days Mon 6/3/13 Tue 3/10/15
68 Establish monitoring plan in VCC 

work plan
AECOM / DHEC 1 day Thu 1/23/14 Thu 1/23/14 8

69 Review data associated with 
1,4‐dioxane in central plant

AECOM 60 days Mon 6/3/13 Fri 8/23/13

70 Update conditions in Remedial 
Effectiveness update

AECOM 0 days Tue 9/17/13 Tue 9/17/13 11

71 Update conditions in RI report AECOM 0 days Tue 3/10/15 Tue 3/10/15 104
72 DowTherm A in groundwater 377 days Mon 9/30/13 Tue 3/10/15
73 Establish monitoring plan in VCC 

work plan
AECOM / DHEC 1 day Thu 1/23/14 Thu 1/23/14 8

74 Update conditions in Remedial 
Effectiveness update

AECOM 0 days Mon 9/30/13 Mon 9/30/13 11

75 Update conditions in RI report AECOM 0 days Tue 3/10/15 Tue 3/10/15 104
76 DowTherm A DNAPL 233 days Thu 1/23/14 Mon 12/15/14
77 Establish monitoring plan in VCC 

work plan
AECOM / DHEC 1 day Thu 1/23/14 Thu 1/23/14 8

78 Establish DNAPL investigation in VCC 
work plan

AECOM / DHEC 1 day Thu 1/23/14 Thu 1/23/14 8

79 Complete chloroform related field 
activities and prep

AECOM / sub 20 days Fri 7/4/14 Thu 7/31/14 36,58

80 Schedule contractor AECOM 20 days Fri 8/1/14 Thu 8/28/14 79
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ID Task 
Mode

Task Name Resource Duration Start Finish Predecessors

81 Complete DowTherm A field 
investigation

AECOM / sub 20 days Fri 9/5/14 Thu 10/2/14 80FS+5 days

82 Receive data AECOM / lab 1 day Fri 11/7/14 Fri 11/7/14 81FS+25 days
83 Review results AECOM 25 days Mon 11/10/14 Fri 12/12/14 82
84 Submit recommendations to DHEC in 

RI Report
AECOM 1 day Mon 12/15/14Mon 12/15/14 83,105

85 Other chlorinated solvents in 
groundwater

1 day Thu 1/23/14 Thu 1/23/14

86 include assessment of Fall 2012 
investigation in VCC work plan

AECOM 1 day Thu 1/23/14 Thu 1/23/14 8

87 Establish monitoring plan in VCC 
work plan

AECOM/DHEC 1 day Thu 1/23/14 Thu 1/23/14 8

88 Cherokee Creek sediments and 
ecological habitat

294 days Thu 1/23/14 Tue 3/10/15

89 submit plan forward in VCC work plan AECOM 1 day Thu 1/23/14 Thu 1/23/14 3

90 review recommendations and update
in RI

AECOM 1 day Tue 3/10/15 Tue 3/10/15 108

91 Site wide activities 452 days Mon 6/17/13 Tue 3/10/15
92 June 2013 Annual Sampling 28 days Mon 6/17/13 Wed 7/24/13
96 December 2013 Monitoring 28 days Mon 12/2/13 Wed 1/8/14
97 Sample collection EFM / AECOM 2 days Mon 12/2/13 Tue 12/3/13
98 Receive Data AECOM / lab 0 days Wed 1/8/14 Wed 1/8/14 97FS+25 days
99 Data Validation AECOM 1 day Wed 1/8/14 Wed 1/8/14 98
100 June 2014 Annual Sampling 27 days Mon 6/9/14 Tue 7/15/14
101 Sample collection EFM / AECOM 5 days Mon 6/9/14 Fri 6/13/14
102 Receive data from lab AECOM / lab 1 day Mon 7/14/14 Mon 7/14/14 101FS+20 days
103 Data Validation AECOM 1 day Tue 7/15/14 Tue 7/15/14 102
104 Remedial Investigation Report 87 days Mon 11/10/14Tue 3/10/15
105 Complete work plan investigations AECOM / DHEC / 

subs
1 day Mon 11/10/14Mon 11/10/14 103,82

106 draft RI AECOM    50 days Tue 11/11/14 Mon 1/19/15 105
107 review RI Celanese 25 days Tue 1/20/15 Mon 2/23/15 106
108 complete RI AECOM 10 days Tue 2/24/15 Mon 3/9/15 107
109 Submit RI AECOM 1 day Tue 3/10/15 Tue 3/10/15 108
110 Continue Monitoring as established in

Work Plan
AECOM / EFM 1 eday Tue 7/15/14 Wed 7/16/14 100
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CHLOROFORM IN GROUNDWATER RESULTS IN mg/L
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cis‐1,2‐dichloroethene  0.136
tetrachloroethene  0.187
trichloroethene  0.03

cis‐1,2‐dichloroethene  0.00871
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WATER LE\IEL DATA: (m€asurpd from Top of Casing)

a. Total Well Length e 6. O c. Casing Material ?tc-
Well M

b. Water Table Depth / i I L d. Casing Diameter a'l

WELL PURGING DATA
a. Purge Method 

- 

Low Flor

b. Accoptance Criteria defined (trom tvorkplan)
- Minimum Required Purp Volume (@ _N/A_ well vdumes) _N/A_
- Maximum Allowable Turbidity N/A NTUs
- Stabilization of parameters 10 oA

(vl cr; - Lo 6

Piezometer fl
e. Lengthofwalercolumn lO'9'/ 1a-n)

f. Calculaied Well VoluJne tsee Uactl I ' 76

Ground Water Sample Collection Record

pr IRGF parr 1l't' 
^tt^in

c. Field Testing Equipment Used: Model

d. Field Testing Equipment Calibration Doc,umentation Found in Field Notebook # 

- 

Page #

e. Acceptance crileria passlfail
Has required volume been removed
Has required turbidity been reached
Have parameters stabilized

lf no or N/A - Explain below.

N/An
tr
tr

Yes Nonnatrnn

Celanese Corooration Date: 

- 

12t 3t13
Time: Start ,4{ij'amlpm

Finish i535-amlpm
No:

Site Location: SC
Conds: Oer€f<-s^< t 5c's Colleclor(s) c'+.(.-

Time
volume

Removed (ml)
tEMl-,

c
pH

S-U.
Spec. Cond

(umhos)
UKT
MV

D.O.
mq/l

I UKts
ntu

{.;olor/
Odor DTW

t4,{t't ni$al t1.L? r) {e, 1 P 2 € 17 '12-,r AC i 5. r.t
r4{5 2on{, .'qq ,vq go cll.L L_O7 2 e'l r t 5.7c
t {h,L} 2t {.Pt't .;o ?.'< LqL 'a. r q t 5-.^2c
l5o{ al ttrt tl ,'r,Lq .{-7 5 L q ;l 't tr -( .'1:
tirO Sooo I 1-J q. ?q t a q lt- .5,) . g.2L
t {t5 borr() t7.2. r{.7d q rl 

'L- i1 -1 .C1 t> _9C.

SAiIPLE COLLEGTIOI'I:

Comments F*2=O,O mqll

Method: PUMP TUBING

Sample lD lontainer Tvoe No- of Containers Preservation Analvsis Time
l,l{(,.) - tO L" VOA NONE 8260 t 5?O

ntA V.}A HCL 1.4-Dioxane N'A
N'A 2.2L 1 {ONE Dow Therm A N/A

ln.^i ' I /tf- VARIOUS VARIOUS Natural Attenuation t q30



WATER LEVEL DATA: (measured from Top of Casing)

a. Total Well Length t ocl . t f c. Casing Material

Rw '19

well El Piezometer n
e. Length of Waler Column 

-l C lC) 1a-u;

f. Calqrlated Well Volu;ne (see Uact<) Y6 3

Ground Water Sample Collection Record

\ / t r/-4,-

b. WaterTableDepth 38 z{ d. CasingDiameter
,t 'l

WELL PURGING DATA
a. Purge Method _ Low Flow

b. Acceptance Criteria defirpd (from workplan)
- Minimum Required Purge Vilume (@ ' NIA- well volumes) 

-N/A- 
pURCE Rete,?..aogrllmin

- Maximum Allowable Turbidity N/A NTUs
- Stabilization of parameters 10 0/6

c. Field Testing Equipment Used:

d. Field Testing Equipment Calibration Documentation Found in Field Notebook # _ Page #

e. Acceptance oiteria passffail
Has required volume been removed
Has required turbidity been reached
Have pararneters stabilized

lf no or l,l/A - Explain below.

tl/A
tr
fl
n

No
n
tr
u

Date: 

- 

fl -3t13
lime: Start i 6 /d; am/pm

Finish \"19e am/pm

Time
volume

Removed (ml)
IEMT'

c
pFt

S.U.
Spec. Cond

(umhos)
URP
MV

L'.().
moll

I URts
ntu

Golor/
Odor DTW

iLIY lnitial (L- 3-1- >t ia1 b Nt 31 V
iL.2c: x_,tc c-- .<-L (.q t 2'1 - It:1 (" t') )ttt, ct <:{ .L/

tb<c .1'''/CC) 2\ Lq ( 1' - lVlr a) n.\f) 4,L6. 1f 1v
A L.OC) t'l r'1 ,. s! 17 - t.14 -<i -17o- \ +,4 a i3 .lL,

lI..'> a 3. 9t^,oY, ( r. - t'7 -412- -t91 L a).1 e]1.. L 1S q"
l-1cc' \,oO O n .rl ,1-L'i

-iq1 
. 7 A.iV.o

I't 1 f lf. t4rc,. l1 oY ltq 1 <Y

SAMPLE COLLECTION:

Comments ps+2 = /..i( mql

Method: PUMP TUBING

Sample lD Sontainer Type No. of Containers Preservation Anatfisis Time
Lt1 1 t -c/l VOA NONE 8260 r-1.?-Y

..'rl A VOA HCL 1.4-Dioxane VA
rl/ A 2.2L 1 NONE DowTherm A \l/A

f:\N -?N VARIOUS VARIOUS Natural Attenualion (1aY

Date fl 3 113



WATER LEVEL DATA: (measured from Top of Casing)

a. Total Well Length 11 3 - {; O c. Casing Material 5 -< -
i\

b. waterTableDepth 31 . Lo d. CasingDameter 'A

Rt-,- I <-

Well fi| Piezomeler E
e. Lengthof WaterColumn l3S^ clc> (a-b)

f. Calculaled Well VoluJne (see Oacf) '1 '? |

Ground Water Sample Gollection Record

WELL PURGING DATA
a. Purge Method 

- 

Low Flow

b. Acceptance Criteria defired (from workplan)
- Minimum Required Purge Volume (@ 

-l{/A- 
well volumes) 

-N/A- 
PURGE RATE ic c) m/min

- Maximum Allowable Turbidity N/A NTUs
- Stabilization of parameters 10 0,6

c. Field Testing Equipment Used: Make Model Serial Number

d. Field Testing Equipment Calibration Doc,umenlation Found in Field Notebook # _ Page #

e. Accepiance oiteria pasdfail
Has required volume been removed
Has required turbidity been reached
Have parameters stabilized

lf no or N/A - Explain below.

Yes,
*&
.&

N/An
n
n

No
tr
tr
u

Date: 

-12t 

3t13
Time.. staft lY$o amtgm

Finish tl,I.O am/pm

CoNs: clcc,cv Cc'' collector(s) TEFJ.'A;E:

Serial Number

Time
vorume

Removed {ml)
IEMT

c
pn

S.U.
Spec. Cond

{umhos)
(Jr(t'
MV

L'.(J.
moll

I URts
ntu

u0loil
Odor DTW

M-{ lnitial I L. 'SL^ -/. r9 a! ) o.1* _s_.ql t,n al 7-7 1V
I roc It- D. - ?Y. L{ D.<1 L/. to 11.lG
t5o* f 3 c;cl Cr lt, t3 7 t't .'( J . (l c). .5 I <s e o
1(t a ?. Dc (' {6. t -l . (-? f8'- .Y O. L1 .1 vtl '7\ c2-
/rrr s-- C.cr a) {6 0S r'1 2.S r -Yt .1 O.5t -7 t', \ 3s.. '{
\ a)fa 4.. c)oc\ 16-cJ . 2:a ?-53 Y -92.Y t.-l c. ?S 'ri-

I \..rt / r:e>C> (g,e .1-L .?<e; -T"3. S .(l

SAMPLE COLLECTION:

Comments

Method: PUMP TUBING

ps+!= C'r.3 mg/l ,N,J (.AP

Samole lD Gontainer TvDe NO. OI Uontamers Preservation Anatusis Time
PU-' - (.'( voA \ONE 8260 tf.?a

VOA tcL 1,4-Dioxane N/A
Nlr4 2.2L I {ONE Dow Therm A N/A

lrLn -tt.-\ VARIOUS i/ARIOUS Natural Attenuation r5-3d

Dale_ 121 j t13



f ,r' -*l I

Ground Water Sample Collection Record

Client:
Project No:

Celanese Comoration Date: 

- 

Pt3 nl
nms. g16rt /5/6, am/om

Finisn J77l-2611p6Site Location: Soartanbum, SC
Conds: ClJcft-<: 9 < 3@9 Colleclor(s)

WATER LEVEL DATA: (measured from Top of Gaslng) Well fil Piezometer E
a. Total Well Length Ll ' o c. Casing Material 9t.e! I e. Lengthof waterColumn 39. 71 -fa-al

f. Calculated Weil VoluJne t..e 0""f1 9P' C>b. WaterTableDepth e(.Al d. Casing Diameot 6'r

WELL PURGI}IG DATA
a. Purge Method _ Low Flow

b. Acceptance Criteria defined (from worlelan)
-MinimumReguiredPurgeVolume(@ NiA-v'rell volumes)_N/A- PURGERATETOc mUmin
- Maximum Allowable Turbidity N/A NTUs
- Stabilization of parameters 10 oA

c. Field Testing Equipment Used: Serial Number

d. Field Testing Equipment Calibration Documentation Found in Field Notebook # _ Page d

e. Acceptance criteria pass/fail
Has required volume been removed
Has required turbidity been reached
Have pararneters stabilized

lf no or N/A - Explain below.

t{/AfI
tr
n

Yes NoatrEtrfl11

Time
Volume

Removed (ml)
IEMI'

c
pH

s.u.
Spec. Cond

(umhos)
(Jr<P

MV
U.LJ,
mafl

I UKE
ntu

UOIOr/
Odor DTW

19.{o nitial ts'57 6-6o qt z4 q \l* ". n () 4.J3
t54{ lC)t} C) ;5..li t.t t) qF .{ { - -4q. ,.q 2q
15 ro t 3t.t I aL t.t.' f'r t6 1 O,?.1 q(, { 24 2Z

.a:"stt t) t, lcl t. > C) e'7 4i. t'1.23
t 6".tL> J 1=at tt { toc, 12.4 C.t O 21 .q J4. t3
lL.o'i ,1 4L 4,n rot tr,. e, c){{ 4l.q v .q.t i

SAIIPLE GOLLECTIOI{: Method: PUMP TUBING

comments re+2{"0 msfl i)-rp 'TcK+rr DtrJ " i I 6P i 7OO

Samole lD Container Twe No. of Containers Preservalion Anatysis Time
C4, -'l I VOA NONE 8260 t6t()

^lA
Vr)A HCL 1.4-Dioxane NIA

ntA 2.2L 1 NONE Dow Therm A N{/A

ftta.r.^ \, I VARIOUS VARIOUS Nalural Attenuation t6 io



Ground Water Sample Collection Record

Er; - 3t

e. LengthofwaterColumn 97.u t 6-n7

f. Calculated Well VoluJne tsee oa*l 139' 3

WATER LEVEL DATA: {measured from Top ofCasing) Well E Piezometer I
a. Total Wetl Length i aCI.9 c. Casing Material ttt!!
b. WaterTable Depth 4:fi d. Casing Diameter L "

WELL PURGING DATA
a. Purge Methd 

- 

Low Flow

b. Acceptance Cfiteria defined (from workplan)
- Minimurn Required Purge Volume (@-N/A-well volumes)-N/A- pURGE nnTEXC() ryrin
- Maximum Allowable Turbidity N/A NTUs
- Stabilization of parameters 10 oA

c. Field Testing Equipment Used: Make Model Serial Number
YSI 556 .rG &idl3cr,

d. Field Testing Equipment Calibration Documentation Found in Field Notebook # _ Page #

e. Acceptance oiteria passlfail
Has required volume been removed
Has required turbidity been reached
Have parameters stabilized

lf no or N/A - Explain below.

tl/An
tr
il

Yes Noatrfrfl,F tr

Client:
Project No:

Celanese Corooration Date: 

- 

lzt3rn
Time: Stari l63D amlpm

Finish I ?JC amlpmSite Location:
Condsr 6J €-f (E > k- 5 O9 Collector(s)

Time
voturne

Removed {ml)
I trMt',

c
pn

S,U.
Spec. Cond

(umhos)
(JKT'
MV

u.9.
mn/l

I UKt'
nlu

Color/
Odor DTW

I a<( nitial t4,13 6il 2.21- qllL, n .7\ 'l.b ?( 7' At : r.93
I L,s rt ) ?tt,h lLl ia'7 ,.f,1 ati -7* t4 .Lt t2,1 nt,ql
lr.ri(' aoae tq,c, L.92 /3-t -41 :L .q4 1l,q 1
163-O Ll (1d)0 ltr, 5 .t1 75* I rt ?l iLl--l "), 4l
tLr:1 {anO 42 Ia,8E

'.-42 -hLl a"'74 I l. Q 2l.qu
,'leo lalrr,1-O l& &'ar i 2-1-t 6,LX L, 2t.qs
llaS 2aO\,' t 4"f b.q4 j27< -u5.1 e,r-.q ..41 v 2t ".19

SAMPLE GOLLEGTION: Method: PUMP TUBING

Samole lD Container Tvoe No- of Containers Preservation Anafvsis Time
fjur-31 VOA NONE 8264 t"l t{

AIA voA HCL 1.4-Dioxane N/A
nlA 2.2L 1 NONE DowTherm A N/A

EuO"- 1t VARIOUS VARIOUS Natural Aftenuation t'7 l3

nt jns



E^>-Z'7

Ground Water Sample Collection Record

Project No:

Site Location: Spartanburg, SC
WeatherConds: OO er<-C<a ffss Colleclor(s) 'i7 

L C.a Q,

Celanese Corporation Date: 

-1alnl
Time: Start O&f am/pm

Finish O gds am/pm

Well Ql Piezometer E
e. Lengthof WalerColum" 57,L,! t^-ol

b. WaterTableDepth ,Xg.4. d. CasingDiameter &tt f. Cslculatedwell voluFe(seeback) tY.,

WELL PURGING DATA
a. Purge Method 

- 

Low Flow

b. Acceptance Criteria defir€d (from wortplan) -t-*
- Minimum Required Purge Volume (@-N/A-well volumes)-N/A- PURGE RATE t/t(/ mymin
- Maximum Allowable Turbidity N/A NTUs
- Stabilization of parameters 10 06

WATER LEVEL DATA: (measured from Top of Casing)

a. Totatwell Length tt . O c. casing Material 2b(

c' Fierd restins Equipment used: 

{h"-" 
t" 

=,r#F 
j,tHil#?:' n

d. Field Testing Equipment Calibration Documentation Found in Field Notebook # -- Page f

Time
vorume

Removed (ml)
ItrMt-

c
pH

s.u.
Spec. Cond

(umhos)
UKI-
[A/

u.(J.
mo/l

I UKt'
ntu

uotoU
Odor DTW

Zr; lnitial .J +&3 ilo n 7.<i q.7& 2,4.f> 2c) -Zb
o92< ?er c Ii nA d <i lo --$Pr,* -rlt3 tPi- ilg. <
efl3c, {e, t t'to4 J {X t Fr9 ulfl..i oq r t&r
6?3 < ;i 66Cr t7, 1:i, a11 tl q.l o " x.Ll t c'l t.t zy
n-l.l r. .;o()() ,-t ci( laG rl i.'7 n v'7 ?9.'t f
o74{ lae.t' t'? K 1cl ldrq .tF 'a t!. "4.* tbt

e. Acceptance criteria pas#fail Yes No I\t@
Has required volume been removed A n fl
Has re{uiretl turbidity been reached A n tr
Have parameters stabilized V n n

lf no or N/A - Explain below.

SAMPLE COLLECilON: Method: PUMP TUBING

Sample lD SontainerTwe No. of Containers Preservation Anahnis Time
F-r,).. t 7 VOA NONE 8260 o{t o

a IA V.)A HCL 1.4-Dioxane N/A
fI 2.2L 1 NONE DowTherm A v/A

Et)-1'1 VARIOUS rus Natural Attenuation t'?{tt

comments re*z=!-& msn



Ground Water Sample Gollection Record

Well El

WELL PURGING DATA
a. Purge Method _ Low Flow

b. Acceptance Criteria defired (from workplan)
- Minimum Required Purge Volume {@ 

-N/A- 
u/ell volumes) 

-N/A- 
pUnGE RRTE r?a at ryrin

- Maximum Allowable Turbidity
- Stabilization of parameters 1A "A

c. Field Testing Equipment Used:

WATER LEVEL DATA: (measured from Top of Cming)

a. Total Well Length i 3 ?. C c. Casing Material f-te-c/-

b. WaterTable Depth iZ. Z'Z d. Casing Diamebr 6 ''

E*"tz

Piezometer E
e. Length of Water Column't3.J'f 6-o1

f. Calqrlated well Volune (*ena*) i 
'21. 

i'

Make Model Serial NumberYSr ssa aQleat 3oS

d. Field Testing Equipment Calibration Documentalion Found in Field Notebook # _ Page #

e. Acceptance criteria pasdfail
Has required volume been removed
Has required turbidity been reacled
Have parameters stabilized

lf no or N/A - Explain below.

I{/An
tr
n

Yes NodnatrAD

: Celanese Corporation
No:

Date: 

- 

fl {rte
Time: Start OaiSC) am/pm

Finish ftrtQ_am/pm

Time
Volume

Removed (ml)
IEMP

c
pH

S.U.
upec. uono

{umhos}
URI' D.O.

mo/l
I URts
ntu

color/
Odor DTW

stCt2l lnitial t.t9 t9L ^ tLt,(7 2'tlt 7.7 p 53'lu
oQ4O ) ^.\1 t .YA tel Af: )L -a u3 7+
o.l.l 36c' c-: 9t u I J () \{ 2l ''l st-"r 5
aq t; tlaoa I 17 O,?C 2aq 5 4.25
o<r5t .1A (1 frq la Z4 6 . 2e,. b.6L tcl . 6-1 15
io(\> .t F,', '" ca L'a,i r: 'f -)t z 6 u-l .2a , ,1 rL

SAMPLE COLLECTIOIII: Method: PUMP TUBING

Comments rnz='{ 2 nsfi

Sample lD Container Tvoe No. ot Containers Preservation Anatvsis Time
E*'. 2 1 VOA rNE 8260

t1 l4 Vr)A rcL 1,4-Dioxane N/A
fltn 2.2L 1 NONE Dow Therm A N/A

f-:-t--4 Z- VARIOUS YARIOUS Natural Attenualion ae,(}s



WATER LEVEL DATA: (measurcd from Top of Casing)

a. Total Well Length .s-, q O c. Casing Malerial 
-&

b. WaterTable Depth 3a: i4 d. Casing Diameter a"

1t\ut -1O j

well El Piezometer fl
e. Length of WaterColumn &? .{''7 (a-o)

f. Calculaled Well Volupe (see Oacfl 3 7

PURGE RATE /oO mUmin

Serial Number

Ground Water Sample Collection Record

WELL PURGING DATA
a. Purge Method _ Low Flow

b. Acceptance Criteria defined {from workplan)
- Minimum Required Pu4ge Volume (@ _N/A- well volumes) 

-N/A-- Maximum Allorable Turbidity N/A NTUs
- Stabilization of parameters 10_o/o

c. Field Testing Equipment Used: Make Model

d. Field Testing Equipment Calibration Documentation Found in Field Notebook # _ Page #

e. Acceptance crfteria pasVfail
Has required volume been removed
Has required lurbidig been reached
Have parameters stabilized

lf no or N/A - Explain below.

es

ffi
w

t{/A
u
n
n

No
trn
n

Client:
Projec{ No:

She Localion:

Celanese Corporation Date: 

- 

ntq n3
Time' Starr ctl 3FElpm

Finish lc35- 26'nt
Conds:

Time
vorume

Removed (ml)
ItrMt"

c
pH

s.u.
Spec. Cond

(umhos)
(JKi-
MV

L'.O.
mo/l

tut(tt
ntu

coloil
Odor DTW

lnitial s .37 {: ol 6) / 3.f: 1 -7 .\ tt l't.1 Na 3r- 7-L
I rt(- .occ. (^\ Y --l\ iC t1 -- ctr-aD ?s: Y9

O.il_L. l,J-c c s.11 Y-kZ /(0.--l s <a' '{ .l.r-..f1
o9Lf. ,{.. oo t S.Y / q \'1 rll .'f i:2-1, Y. r-l ?.i-.

/ooc <.s-oo 5 9r r-./ \ \ 6)_ t-11. O J'- t5 L.L5 Jl-"JJ
lcoJ- 3, oo C) J \-/ Y.\ \ (r){ t1"t V (. C\ J.J L.

SAMPLE COLLECTION:

Comments Fe+2 = O.O mSI

Meihod: PUMP TUBING

Sample lD ]ontainer Tvoe No. of Containers Preservalion Analysis Time
n\w -t D VOA 3 NE 8260 lb Ltt

V{ IA rlCL 1.4-Dioxane N/A
2.2L \IONE Dow Therm A N/A

MW -ta i VARIOUS r/ARIOUS Natural Attenuation lotO

sisnature Z2//, lJ^-".u.., Date nt q h3
(



WATER LEVEL DATA: (measured from Top of Casing)

a. Total Well Length t,?{," 10 c. Casing Material / t'<:

b. Water Table Depth 35.'19 d. Casing Diameer ,2"1

-ic:1

Well [] Piezometer fl
e. Length of Waler Column 8,1. - :l-3- 1a-01

f. Calculated Well Volu;ne tsee Oack) i 3 . Y

Ground Water Sample Collection Record

WELL PURGING DATA
a. Purge Method 

- 

Low Flow

b. Acceptance Criteria <leftred (from urorkplan)
- Minimum Required Purge Volume (@ .N/A- rivell volumes) 

-N/A- 
PURGE RATE / D C' ml/min

- Maximum Allowable Turbidity N/A NTUs
- Stabilization of param€ters 10 %

c. Field Testing Eguipment Used: Serial Number

d. Field Testing Equipmenl Calibration Documentalion Found in Field Notebook # _ Page #

Client: Celanese C,omoration Date: 

- 

nl 7n3
Time: Startog2_c) am/pm

Finish o1r-f am/pm
No:

Location: Spartanburg, S!
Weather Conds: MCollector(s)

-

t

Time
Volume

Removed (ml)
TEMP

c
pH

S.U.
Spec. Cond

(umhos)
(JKI-'
MV

D-O-
mon

I UKts
ntu

UOIOU
Odor DTW

o\z[, lnitial /. r.4 / '1 /! 1 c,l. Y e..\ v 7 '1C \,:a) (9 t,
a 3.f \ OL,' (-,-/ I l. ()\ '7. too 2- s-1d, c-(J < ??-t.

.KVO ? ^nf) v. q< \ t. i KI lol 1 f -tt ,/ 'i uf ?q ,/ q
a J COC) f <'l -) 17, v lt \,'i <c.Aq

9f..) :l rtc> t,t 5 j^r.:, Crf lv.a la 1q <i,6'
C'lfi ? roc- s' t'1 s- 2'< ?\ -,t ct.\q -J l( r l1l ic. {"q

e. Acceptance criteria passfiail
Has required volume been removed
Has required turbidity been reached
Have parameterc stabilized

lf no or N/A - Explain below.

Yeq

w
No tl/Annun
ND+

SAMPLE COLLECTIOI{: Method: PUMP TUBING

Comments F*2=.Q-Cs mgll F, f' kJr ' attl , ftc zc (.

Samole lD 3ontainer Tvoe No. of Containers Preservalion Anahrsis Time
A\tt,-/h- VOA NONE 8260 a9 t>(i

NlA VOA HCL 1 4-DioYane !/A
rtlA 2.2L I NONE Dow Therm A v/A

VARIOUS VARIOUS Natural Attenuation o'i c('

Date fl q n3/



Ground Water Sample Collection Record

Top of Caoing)

casing Materia, P,/C
Casing Diamete, J t'

tTtkt - iC)

Well El Piezometer D
e. Lengthofwalercolumn &1, 1'l @-d)

f. Calculaled WellVoluJne (see Oa*l {. 7?

WATER LEVEL DATA:

a. Total Well Length

b. Water Table Depth

{measured from

'14, o c.

l4.StL d.

WELL PURGING DATA
a. Purge Method 

- 

Low Flow

b. Acceptance Cfiteria defined (from workplan)
- Minimum Required Purge Volume (@ 

' NIA- rirell volumes) 
-N/A- 

PURGE RATE ?d'a' mymin
- Maximum Allorable Turbidity N/A _ NTUs
- Stabilization of parameters 1A eA

c. Field Testing Equipment Used: Make Model Serial Number ,/YSr 556 c) qr(ie)r 3o5

d. Field Testing Equipment Calibration Documentation Found in Field Notebook # 

- 

Page #

e. Acceptance criteria pas$fail
Has required volume been removed
Has required turbidity been reached
Have parameters stabilized

lf no or N/A - Explain below.

wA
u
n
tr

Yes NoZNan.a tr

Date: 

- 

121'3113
Time: Start 13 30 am/pm

Finish I 1&O amtpm

Time
vorume

Removed {ml)
IEMF

c
pF

s.u.
Spec. Cond

(umhos)
olil-'
MV

u.(-).
mo/l

TURB
ntu

Color/
Odor DTW

'2'Z,a lnitial I,.t 1{1 -ll b{, v.9l 1 cl;z t Li- 4q
r\4O A.d?.at at- 4'.J y 'ir LY' 7< L 7t r4.ue;
t'3qg 7) oc) _t(

'). 
r{i -71 A'7 . l) .t 1r,(4, I .J 1,,^)

i 15C1 -(l(5 oc) ,?7 4..t I 12 r--q 4 1.5 1 Ll. Ll'1 tLi I i

t1{5 5oeto ,R i< 446 1l L'q q Lt& '1 
" 
C4 l/t 1.1, L

t40f) Lanm t x,'# 54') '-l t t-€ ,{ 11 ,5e 7 10 'v i 4 1,.,t

SAMPLE COLLECTIOT.I: Method: PUMP TUBING

Samole lD Container TvDe No. of Containers Preseryation Analysis Time
flt'i^>,. i o I VOA {ONE 8260 l-lt-tf

11 ta V( IA 3IHCL 1. -Dioxane N/A

fLIA 2.2L 1 VONE Dow Therm A N/A
fYl r.\.- la< VARIOUS /ARIOUS Natural Attenuation lrr dc

Comments

sqnnre V /a<- Date- u 3 nt



'..
Et-:

Ground Water Sample Collection Record

Client:
Projeci No:

Celanese Corporation Date: 

- 

121 3t13
Time: Start OQID am/pm

Finish I ()C){) arn/pmSite Location:
Conds; Oy'aree.rt *'s Collector(s)

WATER LEVEL DATA: (measured from Top of Casing)

a. Total Well Length 7 7. O c. casing Material Lcef I

b. WaterTableDepth JAB d. CasingDiameter b

WELL PURGING DATA
a. Purge Method 

- 

Lov Flow

b. Acceptance Criteria defined (trom workplan)
- Minimum Required Purge Volume (@ _N/A- well volumes) _N/A-
- Maximum Allo,vable Turbidity N/A NTUs

we[ El Piezometer E
e. Length of WalerColumn 5'{'W 

-6-01
f. Calculated Well volume tr"" u""f) ?O. D

puRGE RATE/cD mymin

Serial Number

- Stabilization of paramelerc

c. Field Testing Equipment Used:

10 o/o

d. Field Testing Equipment Calibration Documenlalion Found in Field Notebook # 

- 

Page #

e. Acceptance criteria passlfail
Has required volume been removed
Has reguired turbidity been reached
Have parameters stabilized

lf no or l,l/A - Explain below.

Yes No NIAantrwtrn.a n tr

Time
vorume

Removed (ml)
ItrMt'

C
pn

s.u.
spec. cond

(umhos)
UKI-
MV

u.u.
mo/l

I UKE
ntu

uoror/
Odor DTW

Oi t5 lnitial l{ .r3 '7 ct{ 2{"-r -tcl.u J t'^'l J-a Ckcr' ttC .?2 ed)
?tQ.:1a Acdo lt'..1.l t1 llt'b -57 U .Ll,'. 7 a.2. ae
(1 B ootr tE..z.Ll P. rtr 241 -a l. { oql r.i c a). ),
aqla 1l 6?t(t rG.{& P 3rl '7 471 - ?4 r-l 8.1rt {1. 7).)l
n45> Lia na1 I r-..4 I ,-1 g LP tt L5 g1() Lr 't 2.2 t
utu& t-6rnrt lC.{t ',t14 l2 Ll - A5' :L n,-r LIr) v -J 'r,

SAMPLE COLLEGTION:

Comments Fe+2=O.(? mo/l

Method: PUMP TUBING

Sample lD lontainar Trm No. of Containers Preservation Analvsis Time
E i^) - dlct VOA NONE 8260 ctQ4{

It A VOA HCL 1.4-Dioxane N/A
ft A 2.2L 1 NONE Dow Therm A N/A

br^r- qcl VARIOUS VARIOUS Natural Aftenualion oq {-t



WATER LEVEL DATA: (measurcd ftom Top ofCasing)

a.Total Well Length lZCr, O c. CasingMaterial 9c-eei

b. WaterTable Depth t 7 
"l I 

d. Casing Diameter iut'

tic'r. - 5"

Well M Piezometer f]
e. LengthofWaterColumn la? 29 6-o1

f. Calculated WellVolqne tsee na*l li 9' 3

PURGERATE 
'C,l.)mymin

Serial Number

Ground Water Sample Collection Record

WELL PURGING DATA
a. Purge Method _ Lorv Flow

b. Acceptance Criteria defined (from workplan)
- Minimum Required Purge Volume (@ _N/A_ well volumes) _N/A-
- Maximum Allowable Turbidity N/A NTUS
- Stabilization of paramelers 'lO alo

c. Field Testing Equipment Used: Make

d. Field Testing Equipment Calibration Documentation Found in Field Notebook # _ Page #.

e. Acceptance criteria passlfail
Has required volume been removed
Has required turbidity been reached
Have pararneters stabilized

lf no or l'l/A - Explain below.

Yes No t,l/Aznnatrn..nntr

Dale: 

- 

fl3n3
Time: Start /OOi-amlpm

Finish l{@O am/pm

Time
volume

Removed (ml)
ItrMr

c
pH

S-U.
spec. cond

(umhos)
(rt(F
MV

u,v.
mo4

I UKE
niu

t otor/
Odor DTW

ior o lnilial IA JA .i7 lqq L2.i> . i'r-l (tp., t'7. '1

rorf )<tcrt |t.17 1.Iq relF , 87,4 I rX Lr i7.l-
: a':)a '{ri ot> lL,'lil 7- lfo - qq, -l .e.l {{i. P 7.73

,)< 4 aert't tt^.{i 1 .rt'I ll t - <t u tt ctl u1. ' 7.'7 3
t a4(, €ttr't 1b,51 -? at ,12 * ciQ. gJ O"Y.{ rl{ 't,l
t rt15 4t R)tYrt IL," LA 1.n8 t <-l € 4f) f) (',F u t7'f-t
aa 4r) 7ai.tn IE LU 1.. qr a.;? '- Lr<l 3 a, -r -, cla {/ T.

SATIIIPLE GOLLECTIOI{: Method: PUMP TUBING

Sample lD Conlainer Tvoe No. of Containers Preservation Analvsis Time
Eut .5-a VOA NONE 8260 t a4{

f, la VOA 3 HCL 1.4-Dioxane N/A
,r't I A 2.2L NONE Dow Therm A N/A

E. ;..5L VARIOU VARIOUS Natural Attenuation lO"r!



Ground Water Sample Collection Record

n',rv - 11

wett &I Piezometer E
e. Length of Water Column i K. ,-7-1 ta-ll

f. Calculated Well Volufne (see back) 3 . O

WATER LEVEL DATA: (measured from Top of Casing)

a. Total Welt Length 6t '\1 c. casing Material P;+
b. water Table Depth 111 - eS d. Casing Diameter .1t'

WELL PURGING DATA
a. Purge Method 

- 

Low Flow

b. Acceplance Criteria defined (trom workplan)
- Minimum Reguired Purge Volume (@ NIA- well volumes) 

-N/A- 
PURGE RATE to c/ mymin

- Maximum Allowable Turbidity N/A NTUs
- Stabilization of parameters 10 oh

c. Field Testing Eguipment Used: Make Mod€l Serial Number
YSI 556 / 64 rcc'1 v 2-

d. Field Testing Equipment Calibration Documentalion Found in Field Notebook # _ Page f,

e. Acceptance criteria passlbil
Has required volume been removed
Has required turbidity been reacfied
Have parameters stabilized

lf no or N/A - Explain below.

N/A
tr
n
tr

Yes No$E
lTq !

Client;
Project No:

Site Location:

Celanese Corporation Date:_121 3113
Time: Start o? t O am/pm

Finish lt 2C) am/pm

Conds:
Soartanbum. SC

f .S v.v.-rl J3' Colbcror(s) a-F qa 1 ,,7..--------..-f-

Time
volume

Removed (ml)
ICMF/

c
pH

s.u.
Spec. Cond

(umhos)
ORP
t,l\/

D.O.
mq/l

IURB
ntu

Color/
Odor DTW

c\\ [: lnilial r /. \'1 +, -lo JJ 5) kr ):'l l-C-i3 n+e ^Jt:
q 7.ei

o\ 3rr n ,oo() t!' . -l c) 7LL q g?_ < t.9 L r 3\' 7h\ rJa 91 70
<r'l 5 O Y . cc Cr .''t (.5 ().OI lo)-1 . -).?- 10.. 7 1Au f\JC q7 q9
totO / z- coc) -1"1 s- zY IZ5, t 3) 27. c, .h, Nat cla ."'t'7
ro Zo l'1 , ooc: I 7.-Lr'5 9-- t1 a9 t):1 - L 1 )',r, tL. t 't-A NT 17 LC)
lo3x 16, ooe t'1 . rO 5-. iY 7f rz9.\ .1i q 1'7 /./ty Nt ??.o3
l CTC; /<i, o<\A t\ J -la Y-1 i1r - C' I 75- 6.7 / NO AA-OJ

SAIIPLE COLLEGTION: Method: PUMP TUBING

Samole lD ilontainer Tvoe No. of Containers Preservation Analvsis Time
AAt^ -qv1 VOA NONE 8260 IC 7q

------\loA---
M'A

/v\ t^ -qo. VARIOUS VARIOUS Natural Attenuation / OYV

SWn t r" Date _121 ! t't3



WATER LEVEL DATA: (measured from Top of Casing)

a. Total Well Length l3/. oO c. Casing Material sTc<:!

b. waterTable Depth L/2. < I d. Casing Diameter ? ''

, -Ct
l,^J - -< \

Well E Piezometer fl
e. LengthofWalerColumn 9 ( . C 7 1"-01

f. Calculated Well Volufne (see back) 6 o C'}

Ground Water Sample Collection Record

WELL PURGING DATA
a- Purge Method 

- 

Low Flow

b. Acceptance Criteria defned (from workplan)
- Minimum Required Purge Volume (@ ' NIA- lyell volumes) 

-N/A- 
PUnGE Sntp loc mUrin

- Maximum Allowable Turbidity tl/A NTUs
- Stabilization of parameters 10 olo

c. Field Testing Equipment Used: Model

d. Field Testing Equipment Calibration Documentation Found in Field Notebook # _ Page #

e. Acceptance oiteria passlfail
Has required volume been removed
Has required turbidity been reached
Have parameters stabilized

lf no or N/A - Explain below.

Yes
*++

MAn
n
tr

No
n
tr
tr

Client: Celanese Comoration Date: 

- 

12t3t13
Time: Stan lt3O amlpm

Finish /Zzf am/pm

No:

Location: Spartanburg, SC
rtherconds: Cl+v.!v J-V o Colleclor(s) fffi LA

Time
volume

Removed (ml)
IEMP

c
pH

S.U.
Spec. Cond

(umhos)
(Jt(t-
Ivl\/

U.(J,
mn/l

I UKE
ntu

color/
Odor DTW

ri- lnitial t) /.. . //,' l'7 (- -5s. Y lz- I aLi\,4, ,{./z 5a
iq s n . S-o(' I L ',j'1 I -') - i ro .-'/C Y.O'I :L;A/2- 12.;z

I lro b, occ\ iL'1'l- a- ('-l * (r\.r, o . L-v- J- s-ai '(t'M tf) 1) .S:),
rrf- fc {a, ct1 tt) tl6 - t>7' X o.rY .t-

lLrrO -1, oc. C) I] JC 1. iL l?\ *rl{ y L), rO a L)- 'b")42 /nc v2. t-3
t Zc:)\-- 1C, {r:;C', l-1. cL 1..{a I '17

-171 
)- t.'.o -ac ',1Jfr\'1 .ijc

rAoc l\ .1 8 C.. ,D /J .i'- I _3. , t'/i I I \-.f

SAMPLE GOLLECTION:

Comments Fe+2= '!.O mg1

Method: PUMP TUBING

Sample lD Container Tvoe No. of Containers Preservation Anahrsis Tirne
/<L^.:'L1 VOA NONE 8260 I t4/ Lt

V.)A 3 lcL 1.4-Dioxane N/A
2.2L 1 \IONE DowTherm A N/A

f.-( t: -')-L4 VARIOUS r'ARloUS Natural Attenuation 1.J/ O

Dale _121 j 113
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Auriga Spartanburg/60280417

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

AECOM, Inc. R1309015

Water

Analytical Report

12/ 2/13 1540

12/ 3/13

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 12/10/13

Date Analyzed: 12/10/13 15:29

RW-111Sample Name: 

Basis: Lab Code: R1309015-001 As Received

Units: µg/L

1,4-Dioxane by Solid Phase Extraction  and GC/MS With Selected Ion Monitoring

Analytical Method: 522 Analysis Lot: 372319

Prep Method: Method Extraction Lot: 198578

Data File Name: R-MS-56Instrument Name: I:\ACQUDATA\5975E\data\121013\AE810.D\

Dilution Factor: 1

Analyte Name Result Q MDLMRLCAS No. Note

1,4-Dioxane 0.123 0.0400 0.0200123-91-1

Surrogate Name %Rec

Control

Limits

Date 

Analyzed Q

1,4-Dioxane-d8 70-13084 12/10/13 15:29

Form 1A

SuperSet Reference:\\alprews001\starlims$\LIMSReps\AnalyticalReport.rpt 13-0000272310 rev 00

Printed 12/11/13 14:59



Auriga Spartanburg/60280417

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

AECOM, Inc. R1309015

Water

Analytical Report

NA

NA

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 12/10/13

Date Analyzed: 12/10/13 14:29

Method BlankSample Name: 

Basis: Lab Code: RQ1315579-01 As Received

Units: µg/L

1,4-Dioxane by Solid Phase Extraction  and GC/MS With Selected Ion Monitoring

Analytical Method: 522 Analysis Lot: 372319

Prep Method: Method Extraction Lot: 198578

Data File Name: R-MS-56Instrument Name: I:\ACQUDATA\5975E\data\121013\AE807.D\

Dilution Factor: 1

Analyte Name Result Q MDLMRLCAS No. Note

1,4-Dioxane U0.0400 0.0400 0.0200123-91-1

Surrogate Name %Rec

Control

Limits

Date 

Analyzed Q

1,4-Dioxane-d8 70-13090 12/10/13 14:29

Form 1A

SuperSet Reference:\\alprews001\starlims$\LIMSReps\AnalyticalReport.rpt 13-0000272310 rev 00

Printed 12/11/13 14:59


