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2 0 0 9  ANNUAL  GROUNDWATER  AND  SURFACE  WATER  
MON I TOR ING  REPORT  

1 .  I N TRODUCT ION  

This 2009 Annual Groundwater and Surface Water Monitoring Report was prepared by Brown and Caldwell 
(BC) on behalf of Owens Corning of Anderson, South Carolina for submittal to the U.S. Environmental 
Protection Agency (EPA).  In 1989 Owens Corning entered into a Consent Order (89-34-R) with the EPA 
under Section 3008(h) of the Resource Recovery and Conservation Act (RCRA).  The report summarizes the 
August 2009 quarterly groundwater monitoring and November 2009 annual surface water and groundwater 
monitoring events.  The results for the February and May 2009 groundwater sampling events were reported 
in the 2009 Semiannual Groundwater Sampling Report dated July 13, 2009.  The Consent Order requires that 
Owens Corning perform annual groundwater monitoring and in 2005 EPA required that quarterly 
groundwater monitoring be conducted for select bedrock wells located in the northeast area. 

This report fulfills the Consent Order requirements for submitting an Annual RCRA Facility Investigation 
Groundwater Report for 2009.  Section 1 of this report presents an introduction.  Section 2 summarizes the 
surface water and groundwater monitoring activities.  Section 3 provides and discusses the analytical results 
and Section 4 provides conclusions.  Appendices to this document contain the laboratory analytical reports, 
historical groundwater data and groundwater sampling field forms.  

The plant is situated on 160 acres of land located at 4837 Highway 81 South in Starr, South Carolina within 
Anderson County.  As shown in Figure 1 the property is bounded by Highway 81 South to the west, True 
Temper Road to the north, Keys Street to the east, and Harry Drive to the south.  The plant is located 
approximately 4 miles south of the town of Anderson. 

The plant began its composite systems business operations in 1951 and since then has engaged in the 
production of glass fiber reinforcements and similar materials for composite systems.  Historical 
manufacturing processes involved a variety of chemicals, including acids and solvents, some of which were 
inadvertently released to the environment and resulted in significant site investigation work that has been 
reported to EPA and the South Carolina Department and Environmental Control (SCDHEC). 
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2 .  GROUNDWATER  AND  SURFACE  WATER  ASSESSMENT  

Brown and Caldwell personnel performed the third quarter groundwater monitoring event between August 
10 and 14, 2009 and the annual groundwater monitoring event between November 16 and November 20, 
2009.  Section 2 provides an overview of these events and includes detailed information on site hydrogeology 
and aquifer characteristics, groundwater and surface water sampling locations, sampling procedures and 
analytical methods. 

2.1 Subsurface Geology 

The Owens Corning site is located within the Inner Piedmont Belt of the Piedmont Geologic Physiographic 
Province that is characterized by moderate to high-grade metamorphic rocks of Precambrian to early 
Paleozoic age.  The bedrock in the vicinity of the site is granitic gneiss which is overlain by overburden 
comprised of clay and silt soil, and saprolite.  The saprolite exhibits some structural characteristics of the 
parent rock material such as foliation and fracturing.  The thickness of the soil and saprolite unit ranges from 
approximately 5 to 100 feet.  The primary lineaments and fracture zones at the site trend in a northeast and 
southwest orientation (LeGrand and Furcron, 1956).  A more detailed description of the subsurface geology 
beneath the site can be found in the Supplemental RCRA Facility Investigation (RFI) Report (Brown and 
Caldwell, January 2009), which was prepared by BC on behalf of Owens Corning of Anderson, South 
Carolina for submittal to the EPA.   

2.2 Aquifer Characteristics 

The depth to groundwater beneath the site ranges from artesian conditions in MW-35 to approximately 26 
feet below ground surface (bgs) in MW-10 and is present in both the overburden and bedrock units beneath 
the site.  Water level measurements were collected from 26 wells during the August monitoring event and 
from 47 wells during the November monitoring event as identified in Tables 2 and 3, respectively.  Refer to 
Figure 1 to identify well locations .  

The water level measurements were used to calculate groundwater elevations and prepare potentiometric 
maps for both the overburden and top of rock aquifer (Figures 2 and 3) and the bedrock aquifer (Figures 4 
through 13).  Water level data were not collected from MW-34 during the August event due to a fieldwork 
error, and the water level measurement from MW-34 (Zone 5) from the November event was not used to 
contour the bedrock potentiometric maps due to an inconsistent reading from the Waterloo equipment.  The 
water level measurement from well MW-33 was not used to contour bedrock potentiometric maps since this 
well is an open hole that traverses several water-bearing zones.  Ground surface and top of casing elevations, 
depth to water and groundwater elevations are provided on Table 1.  

Groundwater in the overburden and top of rock aquifer flows to the east-northeast toward Betsy Creek, 
which appears to be a perennial stream.  This is consistent with the historical groundwater flow direction with 
the exception that groundwater from SWMU-9 was previously shown flowing more to the north than 
northeast.   
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The average horizontal gradient across the site is approximately 0.013 foot per feet.  In the vicinity of the 
manufacturing area, a slight downward vertical gradient of 0.009 foot per feet is present.  The average 
horizontal gradient observed in the bedrock was estimated to be approximately 0.01 foot per feet. 

Additional information can be found in the Supplemental RFI Report (Brown and Caldwell, January 2009). 

2.3 Groundwater Monitoring Wells 
The original quarterly groundwater monitoring program included seven bedrock monitoring wells (MW-15, 
MW-22, MW-29R, MW-33, MW-35, MW-36 and MW-37).  MW-33 has since been removed from the 
quarterly and annual groundwater monitoring program because it will become the groundwater extraction 
well for the interim measures hydraulic containment system.  The removal of this well from the monitoring 
program is of little consequence since there are several wells in the surrounding area that provide both 
hydraulic potential and concentration data that are used to model plume behavior. 
 
The annual groundwater monitoring program includes the following 41 overburden, top of rock and bedrock 
monitoring wells as shown in Figure 1: 

� Overburden Wells: MW-1, MW-3, MW-4, MW-5, MW-7, MW-9, MW-11, MW-12, MW-18, MW-26, MW-
28, MW-32, TW-43 and TW-45  

� Top of Rock Wells: MW-2, MW-10, MW-13, MW-14, MW-17, MW-20, MW-21, MW-24, MW-25, MW-
30, MW-31, TW-42 and TW-46  

� Bedrock Wells: Alloy, MW-6, MW-15, MW-16, MW-19, MW-22, MW-27, MW-29R, MW-35, MW-36, 
MW-37, TW-40, TW-41 and TW-44. 

The locations of the wells are shown on Figure 1 and well construction details are provided in Table 1. 
Multiple water-bearing zones were sampled in bedrock wells MW-29R, MW-36 and MW-37 (Tables 2 and 3).  

2.4 Surface Water Monitoring Locations 

The surface water monitoring program consisted of collecting samples from 11 locations (SW-1, SW-3, 
SW-3A, SW-3B, SW-6, SW-10, SW-11, SW-12, SW-13, SW-14 and SW-15).  The surface water samples were 
collected on November 18, 2009 and the locations are presented on Figure 1. 

2.5 Groundwater and Surface Water Sampling Procedures 

On August 11 and November 16, 2009, depth to groundwater data were collected from 26 and 47 monitoring 
wells, respectively.  The water level meter was decontaminated between wells with an Alconox® solution and 
rinsed with distilled water. 

Sampling procedures were performed in the same manner as the previous quarterly and annual sampling 
events.  Prior to collecting groundwater samples, the wells were purged using either a low-flow submersible 
electric pump or a peristaltic pump.  The Waterloo system monitoring zones were purged and sampled using 
their dedicated compressed air driven stainless steel double valve pumps.  Groundwater was pumped at an 
approximate rate of 0.25 gallon per minute (gpm) through new or dedicated polyethylene tubing equipped 
with a field-calibrated, in-line YSI® 556 meter to measure the following field parameters:  pH, temperature, 
specific conductance, oxidation-reduction potential (ORP), and dissolved oxygen (DO).  Turbidity was 
measured using a DRT® 15CE Turbidimeter.  Purging was considered complete when at least three of the 
field parameters had stabilized.  An attempt was made to obtain turbidity readings of less than 10 
Nephelometric Turbidity Units (NTUs); however, this was not achieved for all wells.  Groundwater sampling 
field data sheets documenting the purging activities are included as Appendix A. 
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Groundwater samples were collected from the wells using the same low-flow pump that was used for 
purging.  The pump was decontaminated between sample locations using an Alconox® solution and rinsed 
with distilled water.  The groundwater samples were labeled, containerized, documented, placed into a cooler 
containing ice and chilled to about 4 degrees Celsius (temperatures verified by laboratory and are reported in 
the Laboratory Analytical Report in Appendix B).  Monitoring wells were sampled from least contaminated to 
most contaminated, based on previous groundwater monitoring data, to minimize the potential for carryover 
and cross-contamination between wells. 

During the August 2009 event groundwater samples were collected from monitoring well MW-33 from three 
discrete intervals, 245 to 255 feet bgs, 355 to 365 feet bgs and 395 to 410 feet bgs through a 10 or 15-foot 
packer assembly.  Prior to collecting groundwater samples from the packer intervals, the intervals were 
purged for either two hours or until three volumes had been removed, whichever came first, using a low-flow 
submersible Grundfos electric pump.  Groundwater was pumped through new polyethylene tubing equipped 
with a field-calibrated, in-line YSI® 556 meter to measure field parameters:  pH, temperature, specific 
conductance, ORP, and DO.  Turbidity was measured using a DRT® 15CE Turbidimeter.  Groundwater 
samples were collected when pH, temperature and specific conductance had stabilized as defined in EPA’s 
Environmental Investigations Standard Operating Procedures and Quality Assurance Manual 
(EISOP/QAM), November 2001 and Science and EPA’s Ecosystem Support Division Groundwater 
Sampling Procedure (SESDPROC-301-RO), February 2007.  Samples were not collected from this well 
during the November 2009 event. 

Surface water samples were collected on November 18, 2009 by manually filling the sample containers with 
surface water using a precleaned, disposable 46-inch polyethylene dipper.   

2.6 Analytical Parameters 

Groundwater samples were submitted to Analytical Environmental Services (AES), Inc. of Atlanta, Georgia 
for the August event.  The surface water and groundwater samples were submitted to Columbia Analytical 
Services (CAS), Inc. of Jacksonville, Florida for the November event.  The samples were analyzed for the 
focused list of volatile organic compounds (VOCs) using EPA Method 8260B.  The focused list of VOCs 
included tetrachloroethene (PCE); trichloroethene (TCE); 1,1,1-trichloroethane (1,1,1-TCA); 1,1-
dichloroethane (1,1-DCA); 1,2-dichloroethane (1,2-DCA); 1,1-dichloroethene (1,1-DCE); cis-1,2-DCE; trans-
1,2-DCE; vinyl chloride; carbon tetrachloride; chloroform; methylene chloride; benzene; toluene; 
ethylbenzene and xylenes. 

2.7 Quality Assurance/Quality Control 

The groundwater and surface water sampling was performed in accordance with EPA’s Environmental 
Investigations Standard Operating Procedures and Quality Assurance Manual (SOP/QAM), November 2001.  
To assess the quality of the sampling program, duplicate samples were collected (approximately one sample 
for every 20 samples) and analyzed for the focused list of VOCs.  One duplicate sample was collected during 
the August sampling event and three were collected during the November event.  The collection of duplicate 
samples was performed by splitting a sample into two sample containers.  An evaluation of the analytical 
results for the duplicate samples showed that they are similar to each other.  Three equipment blanks were 
collected during the August sampling and five during the November sampling to determine the efficacy of 
non-dedicated equipment decontamination activities.  The samples were obtained by collecting distilled water 
passed through or over decontaminated equipment.  One trip blank was submitted with the groundwater 
samples in August, and two with the November samples.  The equipment and trip blank samples were 
analyzed for the same constituents as the groundwater samples.  No detections were reported in any of the 
blanks.  The analytical reports are provided in Appendix B.
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3 .   GROUNDWATER  ANALYT ICAL  RESULTS  

The following section includes the results for the August 2009 quarterly groundwater and November 2009 
annual surface water and groundwater monitoring events.  The number of samples collected during the 
August event was limited to the seven EPA specified bedrock wells located on the northeast portion of the 
Owens Corning property and one offsite well (MW-35).  For the November event samples were collected 
from 41 overburden, top of rock, and bedrock wells and 11 surface water locations.  The August and 
November 2009 groundwater analytical results are summarized in Tables 4 and 5, respectively.  The 
November 2009 surface water analytical results are summarized in Table 6.  Historical groundwater analytical 
data can be found in previous reports submitted to EPA and summaries of this information can be found in 
Appendix C of this report.  Analytical reports that include method detection limits and QA/QC information 
are provided in Appendix B.  One analytical parameter, 1,1-DCE, was selected for presentation on 
isoconcentration contour maps for the August and November events as shown on Figures 15 through 22.  
This analyte was selected because it is the most prevalent and widespread analyte detected at the site.  A 
concentration map for 1,1,1-TCA in the overburden, top of rock and bedrock wells was also prepared 
because it was the parent compound originally released at SWMU-9; it is presented as Figure 14 for the 
November 2009 event.  

3.1 Overburden and Top of Rock Aquifer 

Consistent with observations made during previous monitoring events, the highest VOC concentrations were 
detected in the overburden and top of rock aquifer in the vicinity of SWMU 9 where 1,1,1-TCA and 1,1-DCE 
are the primary VOC constituents.  The highest 1,1,1-TCA  and 1,1-DCE concentrations were measured in 
well MW-28 at 93,000 micrograms per liter (µg/L) and 110,000 µg/L, respectively.  The 1,1,1-TCA 
concentrations in this well have fluctuated for years but have consistently been greater than 1 percent of the 
solubility limit (950,000 µg/L), thus suggesting the potential presence of dense non-aqueous phase liquid 
(DNAPL). 

Potentially significant concentrations of 1,1,1-TCA have also been detected in MW-7 where concentrations 
have trended upward from 17,000 µg/L (2007) to 24,000 µg/L (2008) to 30,000 µg/L (2009).  This too may 
be indicative of nearby DNAPL, which most likely would be in the form of residual stringers given the 
shallow depth of MW-7 and the absence of a confining clay layer.  The only other detection of 1,1,1-TCA 
during the November event was in MW-32 (14 µg/L).  No other samples produced detections of 1,1,1-TCA 
above the laboratory reporting limit.  The rapid disappearance of 1,1,1-TCA in groundwater is consistent with 
known transformation mechanisms, particularly aqueous hydrolysis which is a very fast reaction.  Accordingly 
the presence of 1,1,1-TCA in the overburden groundwater downgradient of SWMU-9 is not expected.  

Other VOCs that exceeded their MCLs in the overburden and top of rock wells were 1,2-DCA, carbon 
tetrachloride, PCE, TCE and vinyl chloride.  Although there were no reported detections for 1,2-DCA, 
benzene, carbon tetrachloride, methylene chloride, TCE, and vinyl chloride in MW-7 or benzene, carbon 
tetrachloride, methylene chloride, and vinyl chloride in MW-28, these two samples required dilution during 
analysis by the analytical laboratory which resulted in reporting limits greater than MCLs. 

Other contaminants detected above MCLs were 1,2-DCA in  MW-13 (5.6 µg/L), carbon tetrachloride in 
MW-12 (13 µg/L) and MW-13 (25 µg/L), and vinyl chloride in MW-11 (12 µg/L).  Samples from the shallow 
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aquifer wells (top of rock and overburden) located north and northeast of wells MW-12 and MW-13 were 
below the laboratory reporting limit (non-detect) for the entire focused list of VOCs. 

3.2 Bedrock Aquifer 

The overall 1,1-DCE bedrock plume for the August event is shown on Figure 8 and the 1,1-DCE bedrock 
plume for the November event was mapped across vertical intervals as shown in Figures 17 through 22.  
Assuming that 1,1-DCE entered the top of bedrock near SWMU-9, the axis of the plume, consistent with the 
groundwater flow direction, is projected to move to the north-northeast.  Refer to the Supplemental RCRA 
Facility Investigation Report (Brown and Caldwell, January 2009) for a more detailed review of these figures. 

Wells MW-29R and MW-36 were installed with the Waterloo system, and only the zones with the transducer 
and pump were sampled, and well MW-37 is a nested well (refer to Table 4 and 5).  Well MW-29R Zone 3 
and Zone 4 showed an increase in concentration over the first three quarters from 510 µg/L to 640 µg/L in 
Zone 3 and 470 µg/L to 630 µg/L in Zone 4 and then a decrease in the November event to 230 µg/L and 
320 µg/L, respectively.  As in 2008, 1,1,-DCE in MW-36, located farther north from MW-29R, was not 
detected above the MCL in all three zones during the four quarters of sampling in 2009.  The 1,1-DCE 
concentration in Well MW-37, located on the southeastern edge of the plume, remained relatively stable over 
the past year with concentrations in Zone 1 ranging from 8.3 µg/L in February to 20 µg/L in November.  
The concentration of 1,1-DCE in MW-37 Zone 2 showed a decreasing trend over the past year from 370 
µg/L in February to 180 µg/L in November.  The 1,1-DCE concentration in MW-37 Zone 3 decreased from 
11 µg/L in February to below the MCL (7 µg/L) in the August and November events.  Well MW-33, located 
to the northeast of MW-29R, was only sampled in August and contained 1,1-DCE at 590 µg/L in Zone 1, 
530 µg/L in Zone 2, and 190 µg/L in Zone 3.  Well MW-35, an artesian well located on the northeastern 
edge of the plume, showed a decreasing trend from 550 µg/L in February to 340 µg/L in November.   

The only other contaminants detected above MCLs were carbon tetrachloride during the August event in 
MW-22, MW-29R Zones 3 and 4, and MW-33 Zones 1 through 3 at a maximum concentration of 33 µg/L 
and during the November event in MW-22 and MW-29R Zone 3 at a maximum concentration of 24 µg/L.  
Concentrations of 1,2-DCA were detected above the MCL during the November event in wells MW-19 and 
MW-22 at concentrations of 7.5 µg/L and 5.6 µg/L, respectively.  No other parameters from the focused list 
of VOCs were detected above MCLs in the bedrock well samples. 

1,1-DCE concentrations trends for three bedrock wells, MW-27, MW-35, and MW-37 (Zones 1, 2, and 3), 
were determined using the Mann-Kendall Test.  This test is a non-parametric statistical test that is routinely 
used to identify trends in groundwater concentration data.  Data utilized in the test included annual 
groundwater monitoring data from 2006 through 2009 for MW-27 and the 2009 quarterly groundwater 
monitoring data for MW-35 and MW-37, resulting in the use of four data points for each well and/or zone.  
The test can be run on data sets with as few as 4 data points.  According to the test results at a 90 percent 
confidence level, 1,1-DCE concentrations in MW-27 and MW-37 Zone 1 show no trend, which indicates that 
concentrations are stable, whereas 1,1-DCE concentration test results for MW-35, MW-37 Zone 2, and MW-
37 Zone 3 reveal a decreasing trend, which is consistent with a shrinking plume scenario.  The identified 
trends for the northeast area wells are preliminary but are consistent with a shrinking plume scenario.  If these 
trends continue then future concentrations at bedrock wells in the northeast area would be expected to 
decline further.   Refer to Appendix D for Mann-Kendall Test results. 

3.3 Surface Water Analytical Results 

The VOCs detected above method reporting limits (MRLs) in surface water samples from Betsy Creek during 
the 2009 sampling event were 1,1-DCA, 1,1-DCE, 1,2-DCA, carbon tetrachloride, chloroform and vinyl 
chloride.  Concentrations of 1,1-DCA, 1,2-DCA, carbon tetrachloride, chloroform and vinyl chloride were 
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only detected above the MRL in SW-3A.  The 1,1-DCE concentrations ranged from 1.1 µg/L at SW-3 to 290 
µg/L at SW-3A.  Concentrations of 1,1-DCE increased at location SW-3A from 2008, when 1,1-DCE was 
detected at 84 µg/L.  Concentrations were all below the EPA Region IV Ecological Risk Assessment, Surface 
Water Screening Values.  All surface water analytical results are included in Table 6.   
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4 .  CONCLUS IONS  

The quarterly and annual groundwater monitoring events were conducted at the Owens Corning site during 
August and November 2009, respectively.  Samples were collected from seven bedrock wells during the 
August sampling event and from 42 wells and 11 surface water locations during the November event.  The 
samples were analyzed for the focused list of VOCs.  Multiple water-bearing zones were sampled in wells 
MW-29R, MW-33 (August only), MW-36 and MW-37.  Historical information identified 1,1-DCE and 1,1,1-
TCA as the primary constituents at the site.  While 1,1-DCE continues to be widely detected at the site in 
both the overburden and top of rock aquifer and the bedrock aquifer, 1,1,1-TCA detections were limited to 
the SWMU-9 area.   

The most significant contamination in the overburden and top of rock aquifer is in the vicinity of SWMU-9.  
Contaminants detected above their MCLs in the overburden and top of rock aquifer other than 1,1,-DCE 
and 1,1,1-TCA were 1,2-DCA, carbon tetrachloride, PCE, TCE and vinyl chloride.  The plume of 1,1-DCE 
that originates in the vicinity of SWMU-9 travels downgradient towards the northeast and east towards Betsy 
Creek. 

Historically, 1,1,1-TCA has been detected in the wells in the area between MW-20 and MW-13; however, it 
was not detected in this area during this event or the 2008 or 2007 sampling events.  Carbon tetrachloride, 
however, continues to be a constant contaminant in this area.  The 1,1-DCE and 1,1,1-TCA groundwater 
plumes appear to be relatively stable.  The downgradient boundaries of these plumes appear to be monitored 
by wells MW-21 and MW-25, which were both non-detect. 

The main contaminant in the bedrock aquifer is 1,1-DCE.  Samples from northeast area bedrock wells MW-
35 and MW-37 reveal a decreasing concentration trend over the past year and result in a preliminary 
conclusion that the observed trends are consistent with a shrinking plume scenario.  Further monitoring is 
needed to provide additional data for this analysis as the current data set include the minimum number or 
data points (4).  Additional VOCs detected in the bedrock wells above their MCL were 1,2-DCA and carbon 
tetrachloride.   
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Monitoring Well Well Type Date Installed
Screen Interval, 

feet BGS

Screened Interval 

Location

Depth to Rock, 

feet BGS

Northing 

(NAD83 South 

Carolina State 

Plane, Survey 

Feet)

Easting (NAD83 

South Carolina 

State Plane, 

Survey Feet)

Surface Elevation, 

(NGPD88, Survey 

Feet amsl)

TOC Elevation, 

(NGPD88, Survey 

Feet amsl)

MW-1 2" AG 02/22/93 55-65 O >65 950361.45 1499402.43 824.27 826.62

MW-2 2" AG 02/24/93 56.7-66.7 TOR 66 950815.49 1499202.99 820.26 822.68

MW-3 2" AG 10/15/90 13-28 O >31.5 951884.52 1500961.49 795.61 796.76

MW-4 2" AG 10/16/90 14.7-29.7 O >33 951578.17 1500780.04 796.72 798.38

MW-5 2" AG 10/18/90 12.0-27.0 O >30 950527.98 1500884.25 804.74 806.50

MW-6 2" F 03/16/93 123.6-133.6 BR 105 950709.08 1499400.62 819.82 819.69

MW-7 2" F 10/19/90 15.9-30.9 O >36.5 950714.02 1499393.19 819.70 819.27

MW-8 2"AG 10/16/90 5.5-20.5 O >36.5 952247.16 1499696.61 799.29 801.56

MW-9 2" F 03/17/93 94-104 TOR 105 950720.70 1499398.33 819.75 819.41

MW-10 2" F 02/18/93 61.4-71.4 TOR 72 950516.57 1500028.94 823.92 823.65

MW-11 2" AG 09/11/85 6.0-16.0 O >16 951694.26 1500875.42 778.32 780.22

MW-12 2" AG 09/11/85 23-33 O >33 951692.46 1500878.27 778.42 780.95

MW-13 2" AG 03/10/93 67-72 TOR 61 951715.51 1500885.54 779.20 782.22

MW-14 2" AG 02/10/93 69.2-74.2 TOR 73 952076.49 1501026.29 796.39 798.45

MW-15 2" AG 08/08/93 69.5-99.5 BR 12 951960.13 1501534.65 777.11 779.45

MW-16 2" AG 08/05/93 49-59 BR 15 951830.99 1501866.46 768.14 770.37

MW-17 4" AG 02/18/93 24.1-39.1 TOR 39 950890.06 1500282.57 813.66 816.07

MW-18 2" AG 02/15/93 10.6-25.6 O >30 950807.43 1499198.46 820.36 822.71

MW-19 2" AG 08/05/93 154-169 BR 72 951718.14 1500902.65 779.69 781.81

MW-20 2" AG 04/21/93 57-67 TOR 64 951403.36 1500142.14 808.70 810.95

MW-21 2" AG 04/23/93 6.5-16.5 TOR 16 951834.28 1501856.83 768.63 771.15

MW-22 8" AG 08/17/93 78-116 BR 51 951733.53 1500909.06 780.45 782.65

MW-23 2" AG 06/04/93 83-93 TOR 93 951623.62 1499577.68 808.97 811.47

MW-24 2" AG 06/04/93 61-71 TOR 75 951671.65 1500421.59 795.49 796.05

MW-25 2" AG 06/09/93 40-50 TOR 50 951920.70 1501727.14 774.40 776.71

MW-26 2" AG 06/10/93 56.7-66.7 O >67.5 952020.02 1501223.27 790.40 793.09

MW-27 8" AG 08/11/93 69-99 BR 68.5 951386.97 1500135.48 808.93 811.13

MW-28 2" F 04/20/04 21-31 O >31 950735.05 1499414.47 819.97 819.77

MW-29R Zone 1 Waterloo - T 11/06/08 56.7-69.8 BR 53 952139.28 1501742.31 784.90 787.03

MW-29R Zone 2 Waterloo - T 11/06/08 127.3-139.5 BR 53 952139.28 1501742.31 784.90 787.03

MW-29R Zone 3 Waterloo - P & T 11/06/08 154.5-169.6 BR 53 952139.28 1501742.31 784.90 787.03

MW-29R Zone 4 Waterloo - P & T 11/06/08 177.6-202.2 BR 53 952139.28 1501742.31 784.90 787.03

MW-30 2" F 04/13/06 103-113 TOR 113 951106.58 1499550.99 819.50 819.14

MW-31 2" F 04/12/06 80-90 TOR 90 951325.04 1499740.38 818.20 817.96

MW-32 2" F 04/18/06 25-35 O >35 950765.22 1499373.24 819.68 819.40

MW-33 OLD 6" AG 04/18/06 open hole

MW-33 6" AG 10/09/08
open hole (~52 -

410)
BR 52 952219.23 1502029.66 775.30 777.99

MW-35 2" AG 10/02/08 152-162 BR 23 952440.05 1503528.88 740.90 743.73

MW-36 Zone 1 Waterloo - P & T 11/06/08 99.1-116 BR 84 952629.06 1501831.75 783.00 785.63

MW-36 Zone 2 Waterloo - T 11/06/08 139.5-150.7 BR 84 952629.06 1501831.75 783.00 785.63

MW-36 Zone 3 Waterloo - P & T 11/06/08 180.2-192.7 BR 84 952629.06 1501831.75 783.00 785.63

MW-36 Zone 4 Waterloo - T 11/06/08 225.6-239.2 BR 84 952629.06 1501831.75 783.00 785.63

MW-36 Zone 5 Waterloo - P & T 11/06/08 269.9-275 BR 84 952629.06 1501831.75 783.00 785.63

MW-37 Zone 1 1" AG 09/30/08 185-195 BR 87 951472.16 1501852.30 780.20 782.92

MW-37 Zone 2 1" AG 09/30/08 222-232 BR 87 951472.48 1501852.13 780.20 782.84

MW-37 Zone 3 1" AG 09/30/08 257-272 BR 87 951472.27 1501852.21 780.20 782.79

P2 6" AG 06/22/93 53-115 BR 45 951750.01 1500946.57 783.93 785.65

Alloy 2" AG 08/09/93 56-61 BR 56 951358.03 1501028.29 789.56 791.69

TW-40 2" AG 08/30/01 84-94 BR 30 952247.76 1501784.65 785.81 788.63

TW-41 2" AG 08/27/01 50.3-55.3 BR 25.5 952119.32 1501966.54 775.50 778.84

TW-42 1" AG 08/20/01 21-26 TOR 26 952131.39 1501972.00 775.86 778.09

TW-43 1" AG 08/21/01 8.6-18.6 O >19 952127.92 1501969.26 775.82 778.15

TW-44 2" AG 08/31/01 64-74 BR 46 951988.65 1501305.71 782.68 785.52

TW-45 1" F 08/21/01 18.8-28.8 O >29 951284.02 1499935.21 816.70 816.76

TW-46 2" F 09/05/01 83.3-88.3 TOR 88 951278.63 1499934.00 816.72 816.58

F - Flush Mount; AG - Above Ground; T - Transducer only; P & T - Pump and Transducer

For Waterloo type wells the listed screen interval corresponds to each zones sand pack.

BR - Bedrock; O - Overburden; TOR - Top of Rock

BGS - Below Ground Surface; TOC - Top of Casing

amsl - Above Mean Sea Level

Table 1 - Well Construction Details

Owens Corning - Anderson, SC
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Monitoring Well Well Type
Screen Interval, feet 

BGS

Screened Interval 

Location

Surface Elevation, 

(NGPD88, Survey 

Feet amsl)

ToC Elevation, 

(NGPD88, Survey 

Feet amsl)

Waterloo 

Piezometer 

Reading, Dgs

Static Depth to 

Water, Feet Below 

TOC

Static Water 

Elevation, 

(NGPD88, Survey 

Feet amsl)

MW-3 2" AG 13-28 O 795.61 796.76 - 19.17 777.59

MW-4 2" AG 14.7-29.7 O 796.72 798.38 - 20.56 777.82

MW-11 2" AG 6.0-16.0 O 778.32 780.22 - 4.48 775.74

MW-12 2" AG 23-33 O 778.42 780.95 - 5.01 775.94

MW-13 2" AG 67-72 TOR 779.20 782.22 - 6.26 775.96

MW-14 2" AG 69.2-74.2 TOR 796.39 798.45 - 19.96 778.49

MW-15 2" AG 69.5-99.5 BR 777.11 779.45 - 11.16 768.29

MW-16 2" AG 49-59 BR 768.14 770.37 - 6.75 763.62

MW-19 2" AG 154-169 BR 779.69 781.81 - 6.57 775.24

MW-21 2" AG 6.5-16.5 TOR 768.63 771.15 - 8.31 762.84

MW-22 8" AG 78-116 BR 780.45 782.65 - 7.28 775.37

MW-23 2" AG 83-93 TOR 808.97 811.47 - 13.39 798.08

MW-25 2" AG 40-50 TOR 774.40 776.71 - 12.40 764.31

MW-26 2" AG 56.7-66.7 O 790.40 793.09 - 17.55 775.54

MW-29R Zone 1 Waterloo 56.7-69.8 BR 784.90 787.03 7321.00 19.84 767.19

MW-29R Zone 2 Waterloo 127.3-139.5 BR 784.90 787.03 5891.50 17.10 769.93

MW-29R Zone 3 Waterloo 154.5-169.6 BR 784.90 787.03 6743.30 17.76 769.27

MW-29R Zone 4 Waterloo 177.6-202.2 BR 784.90 787.03 6012.50 17.18 769.85

MW-33 6" AG open hole (~52 -410) BR 775.30 777.99 - NM NM

MW-35 2" AG 152-162 BR 740.90 743.73 - Artesian Artesian

MW-36 Zone 1 Waterloo 99.1-116 BR 783.00 785.63 6279.40 15.35 770.28

MW-36 Zone 2 Waterloo 139.5-150.7 BR 783.00 785.63 7091.50 15.51 770.12

MW-36 Zone 3 Waterloo 180.2-192.7 BR 783.00 785.63 6427.20 17.13 768.50

MW-36 Zone 4 Waterloo 225.6-239.2 BR 783.00 785.63 5848.60 16.18 769.45

MW-36 Zone 5 Waterloo 269.9-275 BR 783.00 785.63 6028.80 20.56 765.07

MW-37 Zone 1 1" AG 185-195 BR 780.20 782.92 - 18.03 764.89

MW-37 Zone 2 1" AG 222-232 BR 780.20 782.84 - 15.14 767.70

MW-37 Zone 3 1" AG 257-272 BR 780.20 782.79 - 22.75 760.04

P2 6" AG 53-115 BR 783.93 785.65 - 10.00 775.65

Alloy 2" AG 56-61 BR 789.56 791.69 - 15.55 776.14

TW-40 2" AG 84-94 BR 785.81 788.63 - 18.52 770.11

TW-41 2" AG 50.3-55.3 BR 775.50 778.84 - 15.54 763.30

TW-42 1" AG 21-26 TOR 775.86 778.09 - 16.44 761.65

TW-43 1" AG 8.6-18.6 O 775.82 778.15 - 16.31 761.84

TW-44 2" AG 64-74 BR 782.68 785.52 - 11.65 773.87

F - Flush Mount; AG - Above Ground

BR - Bedrock; O - Overburden; TOR - Top of Rock

BGS - Below Ground Surface; TOC - Top of Casing

amsl - Above Mean Sea Level

Dgs - Digits

NM - Not measured

Table 2 - Quarterly Sampling Groundwater Elevation Data

August 11, 2009

Owens Corning - Anderson, SC

For Waterloo type wells the listed screen interval corresponds to each zones sand pack, for the actual depth of the sampling port please see waterloo construction tables.
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Monitoring Well Well Type
Screen Interval, feet 

BGS

Screened Interval 

Location

Surface Elevation, 

(NGPD88, Survey 

Feet amsl)

ToC Elevation, 

(NGPD88, Survey 

Feet amsl)

Waterloo 

Piezometer Reading, 

Dgs

Static Depth to 

Water, Feet Below 

TOC

Static Water 

Elevation, (NGPD88, 

Survey Feet amsl)

MW-1 2" AG 55-65 O 824.27 826.62 - 22.38 804.24

MW-2 2" AG 56.7-66.7 TOR 820.26 822.68 - 20.52 802.16

MW-3 2" AG 13-28 O 795.61 796.76 - 17.73 779.03

MW-4 2" AG 14.7-29.7 O 796.72 798.38 - 18.92 779.46

MW-5 2" AG 12.0-27.0 O 804.74 806.50 - 17.12 789.38

MW-6 2" F 123.6-133.6 BR 819.82 819.69 - 17.24 802.45

MW-7 2" F 15.9-30.9 O 819.70 819.27 - 17.19 802.08

MW-8 2"AG 5.5-20.5 O 799.29 801.56 - 1.31 
A 800.25

MW-9 2"AG 5.5-20.5 O 819.75 819.41 - 17.32 802.09

MW-10 2" F 61.4-71.4 TOR 823.92 823.65 - 26.21 797.44

MW-11 2" AG 6.0-16.0 O 778.32 780.22 - 2.81 777.41

MW-12 2" AG 23-33 O 778.42 780.95 - 3.46 777.49

MW-13 2" AG 67-72 TOR 779.20 782.22 - 4.67 777.55

MW-14 2" AG 69.2-74.2 TOR 796.39 798.45 - 18.92 779.53

MW-15 2" AG 69.5-99.5 BR 777.11 779.45 - 9.68 769.77

MW-16 2" AG 49-59 BR 768.14 770.37 - 5.25 765.12

MW-17 4" AG 24.1-39.1 TOR 813.66 816.07 - 22.24 793.83

MW-18 2" AG 10.6-25.6 O 820.36 822.71 - 20.63 802.08

MW-19 2" AG 154-169 BR 779.69 781.81 - 5.01 776.80

MW-20 2" AG 57-67 TOR 808.70 810.95 - 21.22 789.73

MW-21 2" AG 6.5-16.5 TOR 768.63 771.15 - 6.92 764.23

MW-22 8" AG 78-116 BR 780.45 782.65 - 5.72 776.93

MW-23 2" AG 83-93 TOR 808.97 811.47 - 13.03 798.44

MW-24 2" F 61-71 TOR - - - 8.79 
B -

MW-25 2" AG 40-50 TOR 774.40 776.71 - 10.01 766.70

MW-26 2" AG 56.7-66.7 O 790.40 793.09 - 15.97 777.12

MW-27 8" AG 69-99 BR 808.93 811.13 - 21.36 789.77

MW-28 2" F 21-31 O 819.97 819.77 - 17.79 801.98

MW-29R Zone 1 Waterloo 56.7-69.8 BR 784.90 787.03 7279.6 18.21 768.82

MW-29R Zone 2 Waterloo 127.3-139.5 BR 784.90 787.03 5854.9 15.54 771.49

MW-29R Zone 3 Waterloo 154.5-169.6 BR 784.90 787.03 6717.7 16.12 770.91

MW-29R Zone 4 Waterloo 177.6-202.2 BR 784.90 787.03 5987.1 15.58 771.45

MW-30 2" F 103-113 TOR 819.50 819.14 - 22.72 796.42

MW-31 2" F 80-90 TOR 818.20 817.96 - 24.05 793.91

MW-32 2" F 25-35 O 819.68 819.40 - 17.55 801.85

MW-33 6" AG open hole (~52 -410) BR 775.30 777.99 - 14.81 763.18

MW-34 Zone 1 Waterloo 59.9-60.4 BR 768.10 770.06 7400.2 7.85 762.21

MW-34 Zone 2 Waterloo 114.4-114.9 BR 768.10 770.06 5832.9 4.81 765.25

MW-34 Zone 3 Waterloo 149.9-150.4 BR 768.10 770.06 7029.4 16.59 753.47

MW-34 Zone 4 Waterloo 174.4-174.9 BR 768.10 770.06 6810.9 16.70 753.36

MW-34 Zone 5 Waterloo 239.9-240.4 BR 768.10 770.06 7029.3 94.54 675.52

MW-35 2" AG 152-162 BR 740.90 743.73 - Artesian Artesian

MW-36 Zone 1 Waterloo 99.1-116 BR 783.00 785.63 6244.3 13.89 771.74

MW-36 Zone 2 Waterloo 139.5-150.7 BR 783.00 785.63 7067.5 14.02 771.61

MW-36 Zone 3 Waterloo 180.2-192.7 BR 783.00 785.63 6411.7 16.15 769.48

MW-36 Zone 4 Waterloo 225.6-239.2 BR 783.00 785.63 5841.1 15.70 769.93

MW-36 Zone 5 Waterloo 269.9-275 BR 783.00 785.63 6049.2 22.40 763.23

MW-37 Zone 1 1" AG 185-195 BR 780.20 782.92 - 16.73 766.19

MW-37 Zone 2 1" AG 222-232 BR 780.20 782.84 - 13.75 769.09

MW-37 Zone 3 1" AG 257-272 BR 780.20 782.79 - 17.87 764.92

P1 2" AG 24.5-39.5 TOR 813.10 815.42 - 21.68 793.74

P2 6" AG 53-115 BR 783.93 785.65 - 8.38 777.27

Alloy 2" AG 56-61 BR 789.56 791.69 - 13.97 777.72

TW-40 2" AG 84-94 BR 785.81 788.63 - 17.25 771.38

TW-41 2" AG 50.3-55.3 BR 775.50 778.84 - 14.73 764.11

TW-42 1" AG 21-26 TOR 775.86 778.09 - 13.49 764.60

TW-43 1" AG 8.6-18.6 O 775.82 778.15 - 13.37 764.78

TW-44 2" AG 64-74 BR 782.68 785.52 - 9.55 775.97

TW-45 1" F 18.8-28.8 O 816.70 816.76 - 24.4 
A 792.36

TW-46 2" F 83.3-88.3 TOR 816.72 816.58 - 24.15 792.43

BR - Bedrock; O - Overburden; TOR - Top of Rock

BGS - Below Ground Surface; TOC - Top of Casing

amsl - Above Mean Sea Level

B
 - MW-24 was converted from an Above Ground completion to a Flush Mount Completion, the new TOC elevation has not been surveyed; Water Level measured on Nov 19, 2009

A
 - These wells show evidence of damage and may no longer present water levels corresponding to present conditions

NM - Not measured

Table 3 - Annual Sampling Groundwater Elevation Data

November 16, 2009

Owens Corning - Anderson, SC

For Waterloo type wells the listed screen interval corresponds to each zones sand pack, for the actual depth of the sampling port please see waterloo construction tables.

F - Flush Mount; AG - Above Ground
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Sample ID MW-15 MW-22
Dup-A1*

MW-29R Zone 

3
MW-29R Zone 4

MW-33 245-255' 

(Zone 1)

MW-33 355-365' 

(Zone 2)

MW-33 395-

410' (Zone 3) MW-35

MW-36 Zone 

1

MW-36 

Zone 3

MW-36 

Zone 5

MW-37 Zone 

1

MW-37 Zone 

2

MW-37 Zone 

3

Sample Date 8/13/09 8/13/09 8/13/09 8/12/09 8/13/09 8/10/09 8/12/09 8/11/09 8/13/09 8/13/09 8/13/09 8/13/09 8/11/09 8/14/09 8/14/09

Screened Interval (ft) MCL (ug/L) 69.5-99.5 78-116 222-232 154.5-169.6 177.6-202.2 Packer Packer Packer 152-162 99.1-116 180.2-192.7 269.9-275 185-195 222-232 257-272

1,1,1-Trichloroethane 200 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

1,1-Dichloroethane - <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

1,1-Dichloroethene 7 420 650 740 640 630 590 530 190 470 <5 <5 <5 5.5 200 6.8

1,2-Dichloroethane 5 <5 <5 5.2 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Benzene 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Carbon tetrachloride 5 <5 30 33 25 22 19 6.8 <5 <5 <5 <5 <5 <5 <5 <5

Chloroform
1

80 <5 17 19 18 17 18 18 14 <5 <5 <5 <5 <5 14 <5

cis-1,2-Dichloroethene 70 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Ethylbenzene 700 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Methylene chloride 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Tetrachloroethene 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Toluene 1,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

trans-1,2-Dichloroethene 100 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Trichloroethene 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Vinyl chloride 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Xylenes, total 10,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

pH (S.U.) - 6.57 5.19 - 5.52 5.54 5.74 6.48 6.71 7.26 6.00 7.02 6.94 6.71 9.49 7.13

Temperature (degree C) - 19.42 20.33 - 19.38 19.88 19.31 19.73 21.88 18.14 20.78 33.51 31.44 24.50 28.30 28.64

Specific Conductance (mS/cm) - 0.202 0.112 - 0.126 0.134 0.221 0.210 0.226 0.319 0.109 1.220 1.740 0.199 0.168 0.212

Eh (mV) - 83.0 184.0 - 253.0 188.0 103.0 -116.0 86.0 -160.0 252.0 41.0 -60.0 -72.0 -189.0 -100.0

Dissolved Oxygen (mg/L) - 0.29 3.00 - 1.24 0.75 0.41 0.30 2.26 0.12 2.69 2.42 2.51 0.96 0.45 0.68

Turbidity (NTU) - 0 0 - 0 0 0.17 22.4 27.5 0 0 0 1.1 12.2 1.3 1.38

*Duplicate sample collected from MW-22.
1  

 MCL listed for Chloroform is for Total Trihalomethanes.

Field Parameters

MCL - Maximum Contaminant Level

Bold VOC results indicates concentration above the MCL.

Table 4 - Quarterly Groundwater Analytical Results

August 2009

Owens Corning - Anderson, SC

Volatile Organic Compounds
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Table 5 - Annual Groundwater Analytical Results

November 2009

Owens Corning - Anderson, SC

Sample ID Alloy

DUP-111809 

(Alloy) MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-21 MW-22 MW-24

DUP-111909 

(MW_24) MW-25

Sample Date 11/18/09 11/18/09 11/17/09 11/17/09 11/17/09 11/17/09 11/17/09 11/19/09 11/20/09 11/19/09 11/17/09 11/19/09 11/19/09 11/19/09 11/17/09 11/20/09 11/18/09 11/19/09 11/17/09 11/19/09 11/19/09 11/18/09 11/19/09 11/19/09 11/19/06 11/18/09

Screened Interval (ft) MCL (ug/L) 56-61 56-61 55-65 56.7-66.7 13-28 14.7-29.7 12-27 123.6-133.6 15.9-30.9 5.5-20.5 61.4-71.4 6-16 23-33 67-72 69.2-74.2 69.5-99.5 49-59 24.1-39.1 10.6-25.6 154-169 57-67 6.5-16.5 78-116 61-71 40-50

1,1,1-Trichloroethane 200 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 30,000 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21

1,1-Dichloroethane - <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 96 J <0.56 <0.56 3.1 1.8 2.5 <0.56 1.9 <0.56 <0.56 <0.56 3.1 J <0.56 <0.56 2.7 0.66 J <0.56 <0.56

1,1-Dichloroethene 7 2.2 2.2 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 60,000 <0.16 <0.16 190 300 490 <0.16 320 <0.16 0.46 J <0.16 300 J 19 <0.16 540 85 85 <0.16

1,2-Dichloroethane 5 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <15
2

<0.15 <0.15 1.4 3.5 5.6 <0.15 2.9 <0.15 <0.15 <0.15 7.5 J 0.66 J <0.15 5.6 1.7 1.7 <0.15

Benzene 5 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <52
2

<0.52 <0.52 0.58 J <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52

Carbon tetrachloride 5 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <18
2

<0.18 <0.18 <0.18 13 25 <0.18 <0.18 <0.18 <0.18 <0.18 0.34 J 3.4 <0.18 24 <0.18 <0.18 <0.18

Chloroform
1

80 <0.10 0.24 J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <10 <0.10 <0.10 <0.10 19 16 <0.10 <0.10 <0.10 <0.10 <0.10 7.2 J 44 <0.10 14 19 18 <0.10

cis-1,2-Dichloroethene 70 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12

Ethylbenzene 700 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Methylene chloride 5 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <72
2

<0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72

Tetrachloroethene 5 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 35 J <0.22 <0.22 <0.22 1.2 1.6 <0.22 0.62 J <0.22 <0.22 <0.22 3.3 J <0.22 <0.22 1.3 <0.22 <0.22 <0.22

Toluene 1,000 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 130 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52

trans-1,2-Dichloroethene 100 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13

Trichloroethene 5 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <15
2

<0.15 <0.15 <0.15 0.36 1.4 <0.15 0.74 J <0.15 <0.15 <0.15 2.1 J <0.15 <0.15 1.1 <0.15 <0.15 <0.15

Vinyl chloride 2 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <25
2

<0.25 <0.25 12 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25

Xylenes, total 10,000 <0.32 <0.32 UJ <0.32 <0.32 <0.32 UJ <0.32 <0.32 <0.32 <33 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 UJ <0.32 UJ <0.32

pH (S.U.) - 6.25 6.25 5.40 6.08 4.51 6.84 4.46 6.88 4.36 6.29 5.19 6.78 5.50 5.25 6.32 6.75 7.72 4.61 4.49 7.20 5.08 5.13 5.39 5.60 5.60 5.04

Temperature (degree C) - 19.08 19.08 18.35 19.48 18.29 18.92 19.03 19.13 21.39 19.72 20.16 18.22 18.70 18.89 18.67 16.00 17.38 20.04 20.66 18.55 20.40 19.02 18.62 20.54 20.54 17.30

Specific Conductance (mS/cm) - 0.095 0.095 0.033 0.059 0.049 0.684 0.080 0.110 1.120 0.080 0.028 0.594 0.149 0.113 0.066 0.222 0.311 0.116 0.046 0.218 0.068 0.045 0.116 0.185 0.185 0.054

Eh (mV) - 176.7 176.7 276.7 250.9 333.1 -13.5 575.2 276.2 204.6 262.0 293.4 -70.2 183.8 265.3 237.6 33.5 32.7 39.5 324.4 -67.6 33.0 286.5 218.6 -61.9 -61.9 315.4

Dissolved Oxygen (mg/L) - 4.48 4.48 7.37 6.22 4.90 0.18 3.74 5.74 0.57 7.40 7.46 0.15 1.78 3.77 6.28 0.74 0.35 4.82 4.45 0.13 4.77 4.04 3.12 0.55 0.55 7.14

Turbidity (NTU) - 9.15 9.15 8.24 7.54 0.77 2.46 2.35 0.04 4.11 8.70 9.12 2.03 9.45 0.25 7.29 1.98 8.97 8.39 4.53 0.01 4.92 2.37 0.76 6.54 6.54 9.85

MCL - Maximum Contaminant Level

J - Estimated value less than the method reporting limit (MRL), but greater than or equal to the method detection limit (MDL).

UJ - Nondetected with an estimated limit of detection
1  
 MCL listed for Chloroform is for Total Trihalomethanes.

2
  Method Detection Limit is greater than the MCL

Bold VOC results indicates concentration above the MCL.

Field Parameters

Volatile Organic Compounds
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Sample ID SW-1 SW-3 SW-3A SW-3B SW-6 SW-10 SW-11 SW-12 SW-13 SW-14 SW-15

Sample Date Acute (ug/L) Chronic (ug/L) 11/18/09 11/18/09 11/18/09 11/18/09 11/18/09 11/18/09 11/18/09 111/18/09 11/18/09 11/18/09 11/18/09

1,1,1-Trichloroethane 200 - - <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21

1,1-Dichloroethane - - - <0.56 <0.56 1.6 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56

1,1-Dichloroethene 7 3,030 303 7.8 1.1 290 1.1 5.3 2.9 7.7 7.5 <0.16 5.1 6.8

1,2-Dichloroethane 5 11,800 2,000 <0.15 <0.15 1.9 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Benzene 5 - - <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52

Carbon tetrachloride 5 3,520 352 0.34 J <0.18 7.4 <0.18 <0.18 <0.18 0.28 J <0.18 <0.18 <0.18 <0.18

Chloroform
2

80 2,890 289 0.58 J 0.52 J 7.1 0.54 J 0.35 J 0.20 J 3.2 2.6 <0.10 3.3 0.53 J

cis-1,2-Dichloroethene 70 - - <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12

Ethylbenzene 700 - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Methylene chloride 5 - - <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72 <0.72

Tetrachloroethene 5 528 84 <0.22 <0.22 0.65 J <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22

Toluene 1000 - - <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52

trans-1,2-Dichloroethene 100 - - <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13

Trichloroethene 5 - - <0.15 <0.15 0.72 J <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Vinyl chloride 2 - - <0.25 <0.25 4.8 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25

Xylenes, total 10000 - - <0.32 <0.32 UJ <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32

pH (S.U.) - - - 6.15 6.88 6.12 6.73 6.08 5.99 6.40 6.43 5.30 6.23 6.11

Temperature (degree C) - - - 15.47 15.83 16.27 15.84 15.23 15.04 15.88 15.83 14.30 15.36 15.42

Specific Conductance (mS/cm) - - - 0.182 0.217 0.283 0.24 0.169 0.620 0.289 0.238 0.044 0.185 0.178

Eh (mV) - - - 34.8 23.3 -70.1 23.0 33.7 34.1 47.7 39.5 34.7 76.1 34.0

Dissolved Oxygen (mg/L) - - - 7.33 7.94 1.18 7.62 7.56 8.23 7.66 7.71 4.06 7.56 7.15

Turbidity (NTU) - - - 7.01 6.12 0.26 4.63 7.34 8.27 6.92 5.79 9.59 8.74 6.78

MCL - Maximum Contaminant Level

J - Estimated value less than the method reporting limit (MRL), but greater than or equal to the method detection limit (MDL).

UJ - Nondetected with an estimated limit of detection
1  
Region IV Ecological Risk Assessment Bulletins - Supplement to RAGS

2 
 MCL listed for Chloroform is for Total Trihalomethanes.

SW - Surface Water

Bold VOC results indicates concentration above the MCL.

Volatile Organic Compounds

Field Parameters

Table 6 - Annual Surface Water Analytical Results

November 2009

Owens Corning - Anderson, SC

MCL (ug/L)

Surface Water Screening Values
1
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APPENDIX A:  GROUNDWATER SAMPLING FIELD DATA SHEETS 
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APPENDIX B:  LABORATORY ANALYTICAL REPORT 
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APPENDIX C:  HISTORICAL GROUNDWATER DATA 

(Excerpted from the 2005 Annual Groundwater and Surface Water Monitoring Report, ARCADIS G&M, 
Inc., 2006) 
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APPENDIX D:  MANN-KENDELL TEST RESULTS 

 



DCE - MW-27

Nov-06 Nov-07 Nov-08 Nov-09

µµµµg/L 180 200 120 120

Row 3: Compare to Nov-06 1 -1 -1 -1

Row 4: Compare to Nov-07 -1 -1 -2

Row 5: Compare to Nov-08 0 0

S S = -3

N N = 4

Mann-Kendall Statistic (S) = Total

Conclusion: No Trend (Stable)

Confidence Level Chart

S Value 4 5 6 7 8 9 10

0

1 or -1 No Trend

2 or -2 indicated

3 or -3

4 or -4

5 or -5

6 or -6

7 or -7

8 or -8

9 or -9

10 or -10

11 or -11

12 or -12

13 or -13 Trend Probably Present

14 or -14   (>= 90% Confidence)

15 or -15

16 or -16

17 or -17

18 or -18

19 or -19

>= 20

Stability Evaluation Results

Trend present (>= 90% Confidence)

S < 0 Concentration decreasing 

S > 0 Concentration Increasing 

N
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DCE - MW-35

Feb-09 May-09 Aug-09 Nov-09

µµµµg/L 550 500 470 340

Row 3: Compare to Feb-09 -1 -1 -1 -3

Row 4: Compare to May-09 -1 -1 -2

Row 5: Compare to Aug-09 -1 -1

S S = -6

N N = 4

Mann-Kendall Statistic (S) = Total

Conclusion: Decreasing Trend

Confidence Level Chart

S Value 4 5 6 7 8 9 10

0

1 or -1 No Trend

2 or -2 indicated

3 or -3

4 or -4

5 or -5

6 or -6

7 or -7

8 or -8

9 or -9

10 or -10

11 or -11

12 or -12

13 or -13 Trend Probably Present

14 or -14   (>= 90% Confidence)

15 or -15

16 or -16

17 or -17

18 or -18

19 or -19

>= 20

Stability Evaluation Results

Trend present (>= 90% Confidence)

S < 0 Concentration decreasing 

S > 0 Concentration Increasing 

N

P:\Owens Corning\136868 - 2009 Services\2009 Annual Sampling\2009 Annual Report\Mann-Kendall for OC 1.25.10.xls



DCE - MW-37 Zone 1

Feb-09 May-09 Aug-09 Nov-09

µµµµg/L 8.3 72 5.5 20

Row 3: Compare to Feb-09 1 -1 1 1

Row 4: Compare to May-09 -1 -1 -2

Row 5: Compare to Aug-09 1 1

S S = 0

N N = 4

Mann-Kendall Statistic (S) = Total

Conclusion: No Trend (Stable)

Confidence Level Chart

S Value 4 5 6 7 8 9 10

0

1 or -1 No Trend

2 or -2 indicated

3 or -3

4 or -4

5 or -5

6 or -6

7 or -7

8 or -8

9 or -9

10 or -10

11 or -11

12 or -12

13 or -13 Trend Probably Present

14 or -14   (>= 90% Confidence)

15 or -15

16 or -16

17 or -17

18 or -18

19 or -19

>= 20

Stability Evaluation Results

Trend present (>= 90% Confidence)

S < 0 Concentration decreasing 

S > 0 Concentration Increasing 

N
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DCE - MW-37 Zone 2

Feb-09 May-09 Aug-09 Nov-09

µµµµg/L 370 290 200 180

Row 3: Compare to Feb-09 -1 -1 -1 -3

Row 4: Compare to May-09 -1 -1 -2

Row 5: Compare to Aug-09 -1 -1

S S = -6

N N = 4

Mann-Kendall Statistic (S) = Total

Conclusion: Decreasing Trend

Confidence Level Chart

S Value 4 5 6 7 8 9 10

0

1 or -1 No Trend

2 or -2 indicated

3 or -3

4 or -4

5 or -5

6 or -6

7 or -7

8 or -8

9 or -9

10 or -10

11 or -11

12 or -12

13 or -13 Trend Probably Present

14 or -14   (>= 90% Confidence)

15 or -15

16 or -16

17 or -17

18 or -18

19 or -19

>= 20

Stability Evaluation Results

Trend present (>= 90% Confidence)

S < 0 Concentration decreasing 

S > 0 Concentration Increasing 

N
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DCE - MW-37 Zone 3

Feb-09 May-09 Aug-09 Nov-09

µµµµg/L 11 7.4 6.8 4.8

Row 3: Compare to Feb-09 -1 -1 -1 -3

Row 4: Compare to May-09 -1 -1 -2

Row 5: Compare to Aug-09 -1 -1

S S = -6

N N = 4

Mann-Kendall Statistic (S) = Total

Conclusion: Decreasing Trend

Confidence Level Chart

S Value 4 5 6 7 8 9 10

0

1 or -1 No Trend

2 or -2 indicated

3 or -3

4 or -4

5 or -5

6 or -6

7 or -7

8 or -8

9 or -9

10 or -10

11 or -11

12 or -12

13 or -13 Trend Probably Present

14 or -14   (>= 90% Confidence)

15 or -15

16 or -16

17 or -17

18 or -18

19 or -19

>= 20

Stability Evaluation Results

Trend present (>= 90% Confidence)

S < 0 Concentration decreasing 

S > 0 Concentration Increasing 

N
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