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1.0   Introduction 

This report has been prepared to present the results of monitoring activities conducted during the May 
2009 sampling event and activities completed since that time for the Needmore Road Landfill Facility 
(NRLF).  This report includes a summary of new data and findings at the NRLF site.  Additionally, this 
report presents the status of the monitored natural attenuation (MNA) and phytoremediation programs 
established in the Corrective Action Plan (CAP). 

1.1 Site Background 
The NRLF site, located at 345 Messick Farm Road, Salisbury, Rowan County, North Carolina, and 
shown on Figure 1, was used until 1990 to dispose of by-products of polyester resin manufacturing from 
the Hoechst Celanese plant located on US Route 70 near Salisbury, North Carolina.  These by-products 
primarily included waste materials containing ethylene glycol with some other impurities, including 1,4-
dioxane, 1,1-biphenyl, and biphenyl ether.  There were four main disposal areas at this site, referred to 
as Taylor’s Pit, the 14-Acre Site, the 16-Acre Site, and the Secondary Site.  Taylor’s Pit was 
consolidated into the main part of the landfill prior to final landfill closure.  The NRLF site consists of an 
approximately 243-acre tract of land that is bounded by the Yadkin River to the east.  The current North 
Carolina Department of Environment and Natural Resources (NCDENR) status of the site is “closed.” 

The landfill lies within the central portion of the Charlotte Metamorphic Belt of the Piedmont 
Physiographic Province.  Bedrock in this area is composed of a complex series of meta-sedimentary, 
meta-volcanic, and igneous intrusive rock types.  This geologic matrix has undergone repeated cycles of 
folding, faulting, metamorphism, and intrusions, which have resulted in regional northeasterly strike and 
southeasterly dip directions.   

A basic understanding of the geology at the landfill has been established during several phases of work, 
during which numerous monitoring and extraction wells were installed.  Based on an evaluation of the 
subsurface boring logs, the site is underlain by diorite, gabbro, and granite bedrock.  Some localized 
gneissic and schistose metamorphism has been noted in several of the borings drilled at the site.  These 
profiles are generally well weathered and occur in the zone above competent rock. 

Remedial activities that were completed at the landfill prior to 2004 included the installation of an 
impermeable cover on the landfill, regrading of the surface of the landfill (to improve surface drainage), 
and the installation of groundwater extraction wells.  Groundwater was extracted and treated by a 
UV/peroxide oxidation process and discharged under a National Pollutant Discharge Elimination System 
(NPDES) permit.  Groundwater extraction was suspended in June 2002.   

Soon after the deactivation of the extraction system, a groundwater seep manifested itself as surface 
flow traveling from a sump located at the toe of the landfill.  The seep area is located at the northeast 
end of the landfill within the buffered area southwest of the Yadkin River.  The surface flow meandered 
across the flat area between the landfill and the South Yadkin River and appeared to re-enter the 
shallow groundwater near the river bank.  This occurrence also coincided with an end to a period of 
extreme drought and a return to normal rainfall patterns.  The origin of this seep was believed to be 
associated with the presence of a drain system at the toe of the landfill.  During 2004, modifications were 
made to the drain system, including the installation of 40 feet of solid pipe to replace a section of 
perforated pipe and the installation of an anti-seepage concrete collar around the drain pipe. 
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The installation of the collar appeared to eliminate the original seep; however, several weeks after the 
drain system modifications were made, a new, lower volume surface water flow was observed coming 
out of a culvert pipe further downgradient and after leaving the culvert pipe, meandered across the 
cleared area toward the river, and infiltrated into the ground prior to reaching the river.  Based on the 
shallow groundwater elevations in this area, it was interpreted that this surface water flow was the partial  
re-establishment of a natural creek that existed prior to the installation of the extraction system.   

Groundwater monitoring data in the reports submitted semiannually from November 2004 until the 
present have demonstrated that the existing groundwater impact has been generally contained and is 
not expanding, and biological activity is present in the source areas.  Additionally, the levels of impact in 
groundwater are not anticipated to exceed surface water quality standards nor pose an unacceptable 
risk to the receptors.  Based on these data, the reports concluded that MNA with phytoremediation is a 
viable remedy.   

Biological degradation has been a significant component of natural attenuation of ethylene glycol and 
DowTherm A™ components at the site.  The original MNA parameters supplemented with the additional 
sampling requested by NCDENR indicate that biological degradation is occurring at the site to control 
the ethylene glycol and DowTherm A™ plume.  Phytoremediation is currently being utilized to 
supplement the MNA in order to treat the 1,4-dioxane plume through evapotranspiration while also 
providing additional hydraulic control.  

Groundwater and surface water monitoring, as well as regular inspections of the phytoremediation 
system and landfill cap, have been ongoing at the site following the schedule detailed in the CAP and 
subsequently updated in April 2009.  The May 2009 event was focused on key wells with historic 
detections of site parameters.  The full sampling program presented in the CAP is scheduled for 
completion in November 2009.  The May sampling plan, as agreed to in April 2009, is presented in 
Table 1.  The November sampling plan is presented in Table 2. 
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2.0   Summary of Monitoring Activities 

The MNA/phytoremediation ongoing activities for the NRLF site include the following: 

• Semiannual groundwater and surface water sampling and analyses; 

• Continued ongoing maintenance and monthly inspection of the landfill cap; and 

• Continued ongoing maintenance and inspection of the phytoremediation tree farm. 

Groundwater and surface water sampling was conducted using methodologies detailed in the CAP and 
revised as presented in the November 2008 semiannual report.  A sample location map is included as 
Figure 2.  Laboratory analytical reports for groundwater and surface water sampling are included in 
Appendix A.  Completed monthly inspection forms for the phytoremediation system for May 2009 
through September 2009 are included in Appendix B.   
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3.0   Summary of May 2009 Monitoring Results 

Nine groundwater monitoring wells along with surface water from three locations were sampled during 
the May 2009 monitoring event.  Laboratory analytical reports for groundwater and surface water 
sampling are presented in Tables 3 and 4, respectively.  

3.1 Ethylene Glycol 
The results from the May 2009 sampling event displayed non-detect concentrations for samples 
collected at each of the sampled monitoring wells.  This result is consistent with the data collected in 
recent events.  The historic data support the CAP conclusions of natural attenuation of ethylene glycol.  
The landfill cap has significantly reduced or eliminated the transport of contaminants from the landfill into 
groundwater.  Contaminants that had entered the groundwater prior to the installation of the cap are 
being degraded or attenuated (CAP).  Because ethylene glycol is fully miscible in water and mobile, 
additional detections may possibly be observed in future samples, but the extent and magnitude of 
ethylene glycol mass outside of the landfill cap has been substantially reduced. 

Historic data summaries for ethylene glycol and other site parameters are presented in Table 5.  
Concentration trend plots are presented in Table 6.  Since all ethylene glycol data collected since 2007 
are non-detect, the trend plots are declining.  Because there were no detections, a plume map was not 
prepared for ethylene glycol. 

3.2 1,4-Dioxane 
1,4-Dioxane has been historically detected in wells near all of the four former disposal sites.  A plume 
map for 1,4-dioxane is included as Figure 3, and data used to generate these plots can be found in 
Table 3.  1,4-Dioxane concentration trend plots are presented in Table 7.  The highest 1,4-dioxane 
concentration in May 2009 was present at well B-17C (2.81 milligrams per liter (mg/L)).  As shown in the 
trends in Table 7, the detections reported at the site in May are within the recent historic range. 

The extent of impact presented on Figure 3 represents the interpretation established based on the 
November 2008 data because a larger number of wells were sampled.  The May 2009 data suggests 
that this interpretation remains valid.  A small area of impact to the southwest of the main area is also 
included on Figure 3.  This area indicates an isolated location of impact near the former Taylor’s Pit 
area.  This location is based on historic data from well B-32B, which was not sampled during the May 
event.  The larger list of wells will be sampled again in November 2009. 

As shown in Table 7, the site-wide 1,4-dioxane trends were generally stable or declining. 

Concentrations reported at well B-01 in November 2008 and May 2009 were comparable to the 
concentrations reported in the prior two semiannual events (November 2007 and May 2008); however, a 
long-term declining trend is apparent in the data between November 2006 and the most recent data.  
Data prior to 2007 was generally between 3 and 4 mg/L but has remained in the 2 to 3 mg/L range over 
the past two years.  None of the wells monitored in May 2009 have demonstrated increasing trends over 
the past several years. 

These results indicate that that the release of 1,4-dioxane from the former disposal sites is being 
controlled by the landfill cover.  The trends shown in Table 7 indicate that the site has become stable. 
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3.3 DowTherm A™ 
During May of 2009, groundwater samples for DowTherm A™ components were collected from wells B-
10 and B-12. 

3.3.1 1,1-Biphenyl 
Since 2003, 1,1-biphenyl has only been detected in samples collected from monitoring well B-10.  The 
result from well B-10 in May 2009 was 0.319 mg/L (Table 3).  The North Carolina Administrative Code 
Title 15A, Subchapter 2L (2L) standard for 1,1-biphenyl is 0.35 mg/L.  The result at this well is consistent 
with data collected in recent years.  Between 2005 and 2008, the concentration has ranged from 0.0163 
mg/L to 0.405 mg/L.  The historic maximum was 0.461 mg/L, reported in 1999. 

3.3.2 Biphenyl Ether 
NCDENR has not developed a 2L standard for biphenyl ether; therefore, the practical quantitation limit 
(PQL) has been used as the screening criteria for this constituent present at the site.  Biphenyl ether has 
been historically detected at wells located near the former disposal sites and at the downgradient wells.  
The sample collected from well B-10 reported a result of 3.09 mg/L, and the sample collected from well 
B-12 reported a result of 0.0108 mg/L.  These results are consistent with historic data.  The historic 
biphenyl ether concentration trends are stable and are presented in Table 8.   

The data continue to indicate that migration of 1,1-biphenyl and biphenyl ether is being controlled by the 
landfill cap and through natural attenuation mechanisms. 

3.3.3 Surface Water Sampling Results 
Surface water monitoring was conducted at three surface water monitoring locations.  The surface water 
results are summarized in Table 4.  1,4-Dioxane was detected at CSW-1 (0.163 mg/L) and CSW-2  
(0.0705 mg/L).  Concentrations of 1,4-dioxane at SW-5 in the South Yadkin River was below the 
detection level.   

CSW-1 and CSW-2 are monitoring locations associated with the surface water seep.  Since the 
phytoremediation program was initiated, each of these locations has been dry for the majority of the 
sampling events.  CSW-1 is located at the initial discharge point of the seep, and CSW-2 is located 
downstream in the creek bed fed by the seep.   

Prior monitoring events in June 2004 and May 2005 indicated concentrations of 1,4-dioxane at CSW-1 
of 0.542 mg/L and 0.504 mg/L, respectively, and lower concentrations at downgradient CSW-2.  
Between the second half of 2005 and the end of 2007, the locations were dry.  Since the 
phytoremediation system was implemented, these locations have consistently either been dry or have 
reported concentrations more than 50% to an order of magnitude lower than before the system was 
installed. 

Concentrations of 1,4-dioxane, ethylene glycol, biphenyl ether, and 1,1-biphenyl at surface water 
locations SW-5 were below detection levels.   
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3.3.4 Phytoremediation System 
Monthly inspections of the phytoremediation system and landfill cap were conducted for the period of 
May 2009 through September 2009 and are presented in Appendix B.  Based on these inspections, the 
trees remain in good health.  As described above, the associated surface water sampling has 
demonstrated that the treatment system is effective.  Groundwater concentrations of 1,4-dioxane in the 
vicinity of the treatment system have also remained stable or declining.  As the trees continue to grow 
and establish, the treatment effectiveness is expected to continue and is likely to further improve.  

Regular inspections and sampling will continue as detailed in the CAP.   
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4.0   Conclusions 

The CAP was submitted in November 2007 and subsequent semiannual reports have reported declining 
or stabilized concentrations and extent for the various plumes within the NRLF site.  A focused 
monitoring event was completed in May 2009, and regular inspections of the phytoremediation system 
were conducted for the period of May to October 2009.  Results of the monitoring show that one of the 
primary constituents of concern, ethylene glycol, was not detected.  1,1-Biphenyl was detected at 
monitoring well B-10, and the data indicate a stable trend.  Biphenyl ether and 1,4-dioxane remain as the 
primary site constituents.  Data at the monitoring wells with detectable levels of 1,4-dioxane indicate 
concentrations exceeding the 2L standard; however, concentrations remain well below historical levels 
observed at the site with stable to declining trends.   

A surface water sample was collected from location SW-5 in the South Yadkin River.  Data from this 
location is consistent with historic data indicating that no site parameters have been observed to impact 
the South Yadkin River.   

Data gathered associated with the phytoremediation has shown continued health of the system and 
effective treatment.  The conclusions and recommendations of the CAP continue to be supported. 

Groundwater and surface water monitoring, as well as regular inspections of the phytoremediation 
system and landfill cap, will be continued as indicated in the CAP and revised in April of this year.  The 
next monitoring event is scheduled for November 2009 and will complete the original sampling plan 
presented in the CAP (Table 2).  The next semiannual report will be submitted in May 2010. 

 

 

 



Table 1
May Groundwater and Surface Water Sampling Plan
CNA Holdings, Inc. - Needmore Road Landfill Facility

AECOM Project No. 79891

Location 1,4-Dioxane Dowtherm A Ethylene Glycol MNA*

B-01 X X X 
B-09C X X X 
B-10 X X X X 
B-12 X X X 
B-17C X X 
B-22B X X 
B-23A X X X 
B-23B X X X 
B-24A X X 
SW-5 X X X
CSW-1 X 
CSW-2 X 

*    MNA: alkalinity, nitrate, phosphate, sulfate, DO, ORP, Ferrous iron 
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Table 2
November Groundwater and Surface Water Sampling Plan

To Be Retained in November
CNA Holdings, Inc. - Needmore Road Landfill Facility

AECOM Project No. 79891

Location 1,4-Dioxane Dowtherm A Ethylene Glycol VOCs* MNA** 
Expanded
MNA*** 

B-01 X X X X X X 
B-09C X X X X X 
B-10 X X X X X X 
B-12 X X X 
B-17B X X X X 
B-17C X X X X 
B-21B X X 
B-22A X X X X X 
B-22B X X X X X 
B-23A X X X X X X 
B-23B X X X X X X 
B-24A X X X X 
B-24B X X X X 
B-32B X X X X X 
CSW-1 X 
CSW-2 X 
SW-3 X X X 
SW-5 X X X 
SW-7 X X X 
SW-8 X X X 

*      VOCs to be analyzed annually (November only - revised from CAP schedule of May only)
**    MNA: alkalinity, nitrate, phosphate, sulfate, DO, ORP, Ferrous iron 
***  Expanded MNA: TOC, ethane, ethene, methane, carbon dioxide, hydrogen, and volatile fatty acids
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Table 3
Groundwater Analytical Summary

CMA Holdings, Inc. - Needmore Road Landfill Facility
AECOM Project No. 79891

Chemical Name Unit
NC 2L 

Standard
B-01  

5/19/2009
B-09C  

5/18/2009
B-10  

5/19/2009
B-10 Dup  
5/19/2009

B-12  
5/18/2009

B-17C  
5/18/2009

B-22B  
5/19/2009

B-23A  
5/19/2009

B-23B  
5/19/2009

B-24A  
5/18/2009

alkalinity mg/L -- 3300 4970 981 994 256 324 602 2920 3040 414
1,1-biphenyl mg/L 0.35 NA NA 0.319 0.324 <0.01 NA NA NA NA NA
biphenyl ether mg/L PQL* NA NA 3.09 3.06 0.0108 NA NA NA NA NA
1,4-dioxane mg/L 0.007 2.26 0.873 0.412 0.437 0.105 2.81 2.39 1.34 1.77 0.113
ethylene glycol mg/L 14 <7 <7 <7 <7 NA NA NA <7 <7 NA
orthophosphate phosphorus mg/L -- 0.96 0.22 <0.03 <0.03 0.039 0.09 0.09 0.098 0.12 0.081
sulfate mg/L 250 2.9 0.5 <0.5 <0.5 <0.5 2.8 0.76 0.64 <0.5 1.4
Field Parameters
dissolved oxygen mg/L -- 0.3 0.1 0.3 0.3 2.4 0.3 0.2 0.3 0.2 0.3
ferrous iron mg/L -- 4.1 3 2.4 2.4 <0.2 <0.2 2.2 1.4 1.4 1.3
groundwater elevation feet MSL -- 695.79 674.11 703.09 703.09 659.08 659.46 658.58 656.37 656.88 654.61
ORP mV -- 93 -83 -51 -51 -12 124 -61 -1 -30 43
pH su -- 5.4 5.8 6.5 6.5 6.9 6.6 6.7 6.6 6.5 6.6
specific conductance umhos/cm -- 7710 10000 2180 2180 509 738 1240 5600 5830 764
temperature degrees C -- 18 15 17 17 16 17 16 16 15 14
turbidity NTU -- 20 1 27 27 1 1 3 17 14 1

PQL - Practical Quantitation Limit
* - Site Specific target chemical
      no standard specified under 15A NCAC 2L.0202
mg/L - milligrams per liter
mV - millivolts
su - standard units
umhos/cm - micromhos/cm
degrees C - degrees Celsius
feet MSL - feet above mean sea level
NTU - nephelometric turbidity units
NA - not analyzed
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Table 4
Surface Water Analytical Summary

CNA Holdings, Inc. - Needmore Road Landfill Facility
AECOM Project No. 79891

Chemical Name Unit
CSW-1  

5/18/2009
CSW-2  

5/18/2009
SW-5  

5/18/2009
1,1-biphenyl mg/L NA NA <0.01
biphenyl ether mg/L NA NA <0.01
1,4-dioxane mg/L 0.163 0.0705 <0.01
ethylene glycol mg/L NA NA <7
dissolved oxygen mg/L 4.7 5.7 9.7
ORP mV 71 35 6.7
pH su 6.6 7.2 7.4
specific conductance umhos/cm 543 342 84
temperature degrees C 17 17 18
turbidity NTU 23 38 37

mg/L - milligrams per liter
mV - millivolts
su - standard units
umhos/cm - micromhos/cm
degrees C - degrees Celsius
NA - Not Available
NTU - nephelometric turbidity units

L:\work\Projects\79891\WordProc\2009 SemiAnnual Rpt\Semiannual Tables May 09 11/16/2009



Table 5
Summary of Detected Constituents in Groundwater

CNA Holdings, Inc. - Needmore Road Landfill Facility
AECOM Project No. 79891

Parameter 1,1-biphenyl
biphenyl

ether 1,4-dioxane
ethylene

glycol
Unit mg/L mg/L mg/L mg/L

NC 2L Standard PQL PQL 0.007 14
B-01

Feb-04
May-04
Jun-04 <0.05 0.0723 4.07 <28
Nov-04 <0.01 0.0211 0.202 492
May-05 <2.5 <2.5 2.93 1160
Nov-05 <0.01 0.02 3.69 <70
May-06 <0.02 0.0419 2.75 93.9
Nov-06 <0.01 0.0446 4.68 2000
May-07 <0.01 0.0716 3.43 <140
Nov-07 <0.04 0.0662 3.01 <7
May-08 <0.04 0.0635 2.15 <7
Nov-08 <0.01 0.0565 3.31 <7
May-09 2.26 <7
B-09C
Feb-04
May-04
Jun-04 <0.5 <0.5 0.791 <70
Nov-04 <0.05 0.0545 1.04 1420
May-05 <0.2 <0.2 0.776 <70
Nov-05 <0.01 0.0324 1.31 363
May-06 <0.02 0.0492 0.668 85.8
Nov-06 <0.01 <0.01 1.29 2020
May-07 <0.01 0.0377 1.11 <140
Nov-07 <0.01 0.0352 0.995 <7
May-08 <0.01 0.0312 0.486 <7
Nov-08 <0.01 0.0438 1.11 <7
May-09 0.873 <7

B-10
Feb-04
May-04
Jun-04 <1 4.63 0.723 <28
Nov-04 <0.4 3.33 0.592 354
May-05 0.02 0.193 0.419 647
Nov-05 0.31 3.62 0.62 57.5
May-06 0.29 3.01 0.328 <7
Nov-06 0.28 3.12 0.509 284
May-07 0.28 3.26 0.564 <28
Nov-07 0.31 3.46 0.413 <7
May-08 0.405 3.22 0.461 <7
Nov-08 0.352 3.12 0.481 <7
May-09 0.319 3.09 0.412 <7
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Table 5
Summary of Detected Constituents in Groundwater

CNA Holdings, Inc. - Needmore Road Landfill Facility
AECOM Project No. 79891

Parameter 1,1-biphenyl
biphenyl

ether 1,4-dioxane
ethylene

glycol
Unit mg/L mg/L mg/L mg/L

NC 2L Standard PQL PQL 0.007 14
B-12

Feb-04 <0.01 <0.01 0.315 <7
May-04 <0.01 <0.01 0.521 <7
Jun-04 <0.01 0.0102 0.775 <7
Nov-04 <0.01 0.0115 0.942 <7
May-05 <0.01 0.0108 0.222 <7
Nov-05 <0.01 <0.01 0.165 <7
May-06 <0.01 <0.01 0.151
Nov-06 <0.01 <0.01 0.216
May-07 <0.01 <0.01 0.118
Nov-07 <0.01 <0.01 0.169
May-08 <0.01 <0.01 0.121 <7
Nov-08 <0.01 <0.01 0.102
May-09 <0.01 0.0108 0.105
B-17C
Feb-04 <0.01 <0.01 3.29 <7
May-04 <0.01 <0.01 2.21 <7
Jun-04 <0.01 <0.01 3.01 <7
Nov-04 <0.01 0.0117 3.22 <7
May-05 <0.01 <0.01 2.51 <8.5
Nov-05 <0.01 <0.01 2.44 <7
May-06 <0.01 <0.01 2.68
Nov-06 <0.01 <0.01 2.92
May-07 <0.01 <0.01 2.93
Nov-07 <0.01 <0.01 3.06
May-08 <0.01 <0.01 2.90 <7
Nov-08 <0.01 <0.01 2.10
May-99 2.81
B-22B
Feb-04 <0.01 0.0323 2.64 <7
May-04 <0.01 0.0346 1.9 <7
Jun-04 <0.01 0.033 2.78 <7
Nov-04 <0.01 0.0362 2.72 <7
May-05 <0.01 0.0351 2.32 <10.8
Nov-05 <0.01 0.0365 1.22 <7
May-06 <0.01 0.0329 2.46
Nov-06 <0.01 0.028 2.33
May-07 <0.01 0.0284 2.79
Nov-07 <0.01 0.0295 2.62
May-08 <0.01 0.023 2.42 <7
Nov-08 <0.01 0.0236 1.87
May-09 2.39
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Table 5
Summary of Detected Constituents in Groundwater

CNA Holdings, Inc. - Needmore Road Landfill Facility
AECOM Project No. 79891

Parameter 1,1-biphenyl
biphenyl

ether 1,4-dioxane
ethylene

glycol
Unit mg/L mg/L mg/L mg/L

NC 2L Standard PQL PQL 0.007 14
B-23A
Feb-04 <0.01 0.115 1.5 <7
May-04 <0.01 0.0928 1.21 <7
Jun-04 <0.01 0.0911 2.03 <7
Nov-04 <0.01 0.0769 1.45 227
May-05 <0.01 0.0108 1.41 278
Nov-05 <0.01 0.0919 1.29 <70
May-06 <0.01 0.0823 0.711 286
Nov-06 <0.01 0.0791 2.01 255
May-07 <0.01 0.0768 1.51 <70
Nov-07 <0.01 0.112 1.45 <7
May-08 <0.01 0.0936 1.91
Nov-08 <0.01 0.0711 1.97 <7
May-09 1.34 <7
B-23B
Feb-04 <0.01 0.124 1.67 594
May-04 <0.01 0.115 1.14 <7
Jun-04 <0.01 0.101 1.76 <35
Nov-04 <0.01 0.0857 1.82 393
May-05 <0.2 <0.2 1.29 <35
Nov-05 <0.01 0.129 1.33 <35
May-06 <0.01 0.116 0.891 51.9
Nov-06 <0.02 0.128 1.7 907
May-07 <0.02 0.0973 2.29 <70
Nov-07 <0.01 0.128 1.94 <7
May-08 <0.01 0.123 2.31 <7
Nov-08 <0.01 0.112 2.54 <7
May-09 1.77 <7
B-24A
Feb-04 <0.01 <0.01 0.0548 7.8
May-04 <0.01 <0.01 0.022 <7
Jun-04 <0.01 <0.01 0.0625 <7
Nov-04 <0.01 <0.01 0.0796 <7
May-05 <0.01 <0.01 0.0885 <7
Nov-05 <0.01 0.0111 0.0726 <7
May-06 <0.01 0.0102 0.105
Nov-06 <0.01 0.0126 0.158
May-07 <0.01 <0.01 0.141
Nov-07 <0.01 0.0124 0.161
May-08 <0.01 <0.01 0.159 <7
Nov-08 <0.01 0.0124 0.125
May-09 0.113
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Table 6
Time vs. Concentration Plots - Ethylene Glycol

CNA Holdings, Inc. - Needmore Road Landfill Facility
AECOM Project No. 79891
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Table 7
Time vs. Concentration Plots - 1,4-Dioxane

CNA Holdings, Inc. - Needmore Road Landfill Facility
AECOM Project No. 79891
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Table 8
Time vs. Concentration Plots - Biphenyl Ether

CNA Holdings, Inc. - Needmore Road Landfill Facility
AECOM Project No. 79891
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Appendix A 
 
May 2009 Laboratory 
Analytical Reports
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Appendix B 
 
Completed Inspection 
Forms for Landfill CAP 
and Phytoremediation 
System 
 























Notification Table
Results Exceeding 2L Standards for Needmore Road Landfill
May-09

Parameter Well Result (mg/L)
1,4-dioxane B-17C 2.81
1,4-dioxane B-24A 0.113
1,4-dioxane B-09C 0.873
1,4-dioxane B-12 0.105
1,4-dioxane B-23B 1.77
1,4-dioxane B-23A 1.34
1,4-dioxane B-22B 2.39
1,4-dioxane B-10 0.412
1,4-dioxane B-01 2.26
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