
 

 
 
May 13, 2014 
 

        ELECTRONIC SUBMITTAL 
jaclynne.drummond@ncdenr.gov 

Ms. Jaclynne Drummond 
Compliance Hydrogeologist 
Solid Waste Section 
Division of Waste Management 
North Carolina Department of Environment 
and Natural Resources 
1646 Mail Service Center 
Raleigh, NC 27699-1646 
 
Dear Ms. Drummond: 
 

Subject: Proposed Contaminant Delineation Plan 
North Mecklenburg C&D Landfill – Closed Phase I 
Solid Waste Permit Number 60-13 
DIN 20573 
CEC Project 111-370.001 

 
On behalf of Greenway Waste Solutions of North Meck, LLC. (GWS), Civil & Environmental 
Consultants, Inc. (CEC) has provided this additional documentation and information in response 
to the Solid Waste Section’s request dated February 12, 2014.     
 
The following information has been provided in response to the Solid Waste Section’s request: 
 
1. Baseline Risk Assessment 

The attached baseline risk assessment is intended to: 

• Identify potential Chemicals of Concern (COC); 

• Assess potential human and ecological exposure to the potential COCs; 

• Provide a toxicity assessment of COCs; and  

• Characterize risk.  

Both the Site Conceptual Model and Baseline Risk Assessment are combined as one 
report and is attached. 
 

2. Installation of Two Additional Deep Groundwater Monitoring Wells 

Inclement weather during much of March and April combined with topographic access 
challenges has delayed the installation of these wells.  However, these wells (MW-4D-1 
and MW-6D-1) were installed on May 7th – 9th, 2014 .  The sampling results for these 
wells will be submitted to the Solid Waste Section as soon as they become available. 
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3. Downhole Camera Video 

As described in Appendix E (“Additional Site Characterization Report” by Enviro-Pro, 
P.C.) of the attached Site Conceptual Model and Baseline Risk Assessment: 
 
On March 31, 2014 Mr. Mike Vaught with EGIS performed a downhole video inspection 
of the Gilkerson water supply well at the direction of Enviro-Pro (EP) personnel.  This 
investigation showed that there is minimal water leaking at the bottom of the 6” PVC 
casing set to a depth of 46 feet below ground surface (bgs).  As the submersible pump 
was turned on and the water level declined, it was clearly evident that the majority of 
recharge for this well was derived from two weathered zones – one at 48 to 49 feet bgs 
and the other at 59 to 60 feet bgs.  Each of these weathered zones were estimated to 
produce approximately 4 to 5 gallons per minute.  There appeared to be minimal 
recharge produced from the deeper fractures in this well. 
 
Monitor well MW-4D was also inspected with the video camera on March 31.  The 6” 
PVC casing set to a depth of 55 feet was not leaking.  A high angle iron stained fracture 
was observed at 92.5 to 93 feet bgs, but it produced no water.  The water level was 
pumped down to near the well bottom and the entire open rock interval from 55 feet to 98 
feet bgs was examined via the video camera in an attempt to identify any water seeping 
into the well bore.  Numerous small healed fractures were observed, but there was no 
visible porosity or evidence of water seepage on the rock walls.  The well recharge was 
measured at approximately 0.25 inches per minute. 
 
Due to the file size of the video, it is not submitted as part of this electronic submittal, but 
is available upon request. 
 

4. Site Conceptual Model 

The goal of the attached conceptual site model is to provide a description of relevant site 
features and the surface and subsurface conditions to understand the extent of identified 
contaminants of concern (COC) and the risk they pose to receptors.  The conceptual site 
model uses data currently available for the site and is subject to change as more data is 
collected.  Again, both the Site Conceptual Model and Baseline Risk Assessment are 
combined as one report in this submittal. 
 

5. Hydraulic Evaluation of Landfill Performance (HELP) Model 

CEC is concerned that the requested modeling to estimate possible leachate flowrates 
into the groundwater using the HELP software is not a viable alternative for the closed 
Phase I/II North Meck C&D Landfill.  The HELP Model may not be a good approach to 
estimate leachate impacts on groundwater because many of the parameters needed to 
model the landfill layers and waste mass are missing or the materials are not 
homogenous.   There is a lack of information on the design and construction of the 
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landfill base grade.  The waste mass is not a homogenous layer and the HELP Model 
does not have default values for C&D waste.  Further, the closure cap material was not 
engineered and is not a homogenous layer.  These complications in determining the most 
basic information needed for the HELP Model will likely render the estimate inaccurate 
at best. 
 
CEC proposes that rather than using a modeling approach to estimate potential leachate 
impacts on groundwater, a field study would be more helpful.  The field study would be 
implemented to determine the efficacy of the closure cap of the landfill and the in-situ 
moisture field capacity of the waste mass.  With accurate field data on these parameters, 
a better estimate on the possible leachate impact to groundwater can be achieved.  CEC 
proposes to submit to the Solid Waste Section a field study plan for review and approval 
within 90 days of this submittal. 
 

Hopefully this information addresses your concerns.  Should you have any questions or need any 
additional information, please feel free to contact me at 704-773-6465 or by email at 
sbrown@cecinc.com or Tom Bolyard 803-547-4955 or by email at enviropro@comporium.net.  
 
Sincerely, 
 
CIVIL & ENVIRONMENTAL CONSULTANTS, INC. 
 
 
 
Scott L. Brown, PE       
Vice President 
 
 
Cc sent via email:  Mike Griffin, GWS 
    Michael Scott, Solid Waste Section Chief 
    Ellie Allen, GWS 

   Jason Watkins, Western District Supervisor 
   Teresa Bradford, Environmental Senior Specialist 
   John Murray, Permitting Engineer 
   Brian Wooten, Permitting Hydrogeologist 
   Tom Bolyard, Enviro-Pro, P.C. 
 
ATTACHMENTS 
 
Site Conceptual Model and Baseline Risk Assessment Report   
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1.0 INTRODUCTION 

 

1.1 CONTAMINANTS OF CONCERN (COC) 

 

Groundwater samples have been collected from groundwater monitoring wells located along the 

periphery of Expansion Areas 1&2 and the Infill Area (collectively referred to as the Infill Area) 

since October of 2001 and from the periphery of the Closed Phase I/II Landfill area since June of 

1996.  An Area Map can be found in Appendix A.  The most recent groundwater analytical 

results are summarized in Appendix B. 

 

On October 3, 2013 volatile organic compounds (VOC) were detected at concentrations 

exceeding the 15A NCAC 2L Standard (2L Standards) in groundwater samples collected from 

the Infill/Closed C&D areas.  Contaminants detected in concentrations greater than 2L Standards 

are identified as contaminants of concern (COC).   The following COC have been identified in 

groundwater monitoring wells located in the landfill areas: vinyl chloride, heptachlor, benzene, 

methylene chloride, tetrachloroethene. 

 

1.2 GROUNDWATER MONITORING AND PRIVATE WATER WELLS  

 

Landfill area groundwater monitoring wells are located in Appendix A, and listed in Table 1, 

below. 
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Table 1 - AOC Groundwater Monitoring Wells 

Well ID 
Installation 

Date Depth (bgs) Well ID 
Installation 

Date Depth (bgs) 
INFILL CLOSED C&D 

MW-1 2/06 60 MW-1 Unknown 25 
MW-2 2/06 25 MW-4 Unknown 42 
MW-3 4/12 22 MW-4A 9/13 44 
MW-4 4/12 12 MW-4D 9/13 100 
MW-4D 9/13 52 MW-5 7/96 29 
MW-5 4/12 17 MW-5D 9/13 55 
MW-5D 9/13 58 MW-6 Unknown 67 
MW-6 4/12 17 MW-6D 9/13 95 
MW-7 10/01 23 MW-7 Unknown 85 
MW-7D 9/13 64 MW-7A 9/13 60 
MW-8 10/01 33 MW-7D 9/13 110 
MW-8D 9/13 100 MW-8 Unknown 80 
MW-9 10/12 30 MW-8D 9/13 122 
MW-9D 9/13 80 MW-9 Unknown 24 
MW-10 10/01 60 MW-10 7/96 24 

   MW-10D 9/13 65 
   MW-11 4/10 73 
   MW-11A 9/13 30 
   MW-11B 9/13 27 
   MW-11-D-1 9/13 60 
   MW-11-D-2 9/13 40 

 

Due to the proximity of the landfill areas to private water wells, water samples were collected 

from these private wells.  Analytical results indicate that concentrations of COCs detected in the 

landfill area groundwater monitoring wells were also detected in Gilkerson’s private drinking 

water well.  The private wells are currently sampled on a monthly basis.  Historical and current 

analytical results for the private wells are summarized in Appendix C.   
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Table 2 - Private Water Wells 

Property Parcel ID Wells COC 
Detected? 

Wright 01918135 Potable No 
Hammill 01918162 Potable/Irrig. No 
Gilkerson 01934118 Private Drinking Water Yes 
Gilkerson 01934106 None N/A 
Tinsley 01934105 Private Drinking Water No 
Long 01930105 None N/A 
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2.0 SITE CONCEPTUAL MODEL AND BASELINE RISK ASSESSMENT 

 

The goal of this conceptual site model is to provide a description of relevant site features and the 

surface and subsurface conditions to understand the extent of identified contaminants of concern 

(COC) and the risk they pose to receptors.  The conceptual site model uses data currently 

available for the site and is subject to change as more data is collected. 

 

Similar to the conceptual site model, a baseline risk assessment intended to: 

• Identify potential Chemicals of Concern (COC); 

• Assess potential human and ecological exposure to the potential COCs; 

• Provide a toxicity assessment of COCs; and 

• Characterize risk.  

 

Both the site conceptual model and baseline risk assessment are presented in this report. 

 

The area of concern (AOC) includes landfill areas and residential properties located along the 

closed Phase I/II Landfill southern property boundaries.  An illustrative summary of the site 

conceptual model is provided in Appendix D.  

 

2.1 MIGRATION PATHWAYS 

 

2.1.1 Soil 

 

Since the primary source is likely solid waste disposed at the site, and the mechanism is 

percolation or transport via landfill gas, soil will not be considered as a migration pathway.  The 

landfill cap of the Phase I/II Landfill is comprised of a minimum of 24 inches of soil material 

that was removed during the initial and on-going construction of the North Mecklenburg 

Landfill.  The closure of this area was complete in June of 2002.  The Infill Area is actively 

accepting waste. 
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2.1.2 Groundwater 

 

Groundwater is expected to be the primary migration pathway for COCs originating from the 

source of contamination (landfill area).  The method of contaminant transport is primarily 

infiltration/percolation of contaminants through the solid waste disposal area to groundwater.  

Migration of contaminants present in gasses produced within the landfill to groundwater is also a 

potential contaminant transport mechanism.  

 

The solid waste disposed in the landfill areas is likely the primary source of the presence of 

COCs in groundwater.   Private wells are located downgradient of the groundwater monitoring 

wells in which the COC has been detected.  Enviro-Pro, P.C. has developed a report entitled 

“Additional Site Characterization Report” (Characterization Report) which can be found in 

Appendix E.  A potentiometric map based on the most recent groundwater sampling event is 

included as Figure 2 of the Characterization Report. 

 

The Characterization Report discusses in detail: 

• Regional Hydrogeology                                                          
o Geology                                                                                                 
o Hydrogeology                                                                                        

• 3.0  Hydrogeologic Evaluation                                                      
o Monitor Well Installation                                                                       
o Field Testing                                                                                           
o Site Hydrogeology                                                                                 
o Video Camera Well Investigation                                                         

• Conclusions                                                                                          
 

2.1.3 Surface Water and Sediment 

 

One stream, an unnamed tributary of Cane Creek, runs through the AOC between the Infill Area 

and the Closed C&D Area.  Cane Creek is located southeast of the AOC.  Surface water samples 

have been collected semi-annually from the unnamed tributary of Cane Creek since the 

Expansion Area I Permit was approved in 2001.  Analytical results are summarized in Appendix 

F.  
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Any COCs in the surface water from groundwater recharge are expected to volatilize fairly 

rapidly into the atmosphere.   

 

2.1.4 Vapor and Air 

 

There is the potential for the presence of COCs in vapor/air if COCs are present in landfill gas.  

Landfill gas monitoring wells have been installed at and near the AOC.  Landfill area landfill gas 

monitoring wells are located in Appendix G.  The results from the May 2, 2014 landfill gas 

monitoring activities are located in Appendix H. 

 

Landfill gas collected from the landfill gas monitoring wells will be analyzed for identified 

COCs.  COCs present in landfill gas have the potential to migrate with landfill gas to area 

buildings and structures. The landfill gas transport migration pathway is different mechanism 

than the diffusion of vapors from groundwater.  While the relatively low COC concentrations 

present in groundwater are not expected to migrate in vapor form through soil (outside of the 

landfill footprint, where soil is present); human exposure to vapors may occur through exposure 

to impacted water from private wells.  

 

2.2 EXPOSURE PATHWAYS 

 

The potential human exposure pathways of identified COCs may include the following: 

• Ingestion (Direct contact of well water);  

• Inhalation (Direct contact of well water); 

• Dermal Contact (Direct contact of well water); and, 

• Inhalation (Migrating landfill gas). 

 

2.3 TOXICOLOGICAL DATA 

 

Toxicological data sheets for identified COCs are provided as Appendix I.  It is very important to 

understand that the effects to exposure of any chemical are dependent upon the dose, the 

duration, how one is exposed, personal traits and habits, and whether other chemicals are present.  
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The Minimum Risk Level (MRL) is an estimate of the daily human exposure to a hazardous 

substance that is likely to be without appreciable risk of adverse, non-cancer health effects over a 

specified duration of exposure. MRLs are listed in Table 3 with each of the identified COCs and 

the highest concentration that has been detected in groundwater monitoring wells located on the 

landfill property.  In most cases, COC concentrations become diluted as the groundwater 

migrates away from a source (i.e. the landfill).  Samples from private water wells are collected 

and analyzed monthly. 

 

Table 3 - COCs, Minimum Risk Levels (MRL)1 and Maximum Detected Concentrations 

COC 
Exposure Duration Highest 

Concentration 
 Inhalation 

Acute 
(ppm) 

Inhalation 
Intermediate 

(ppm) 

Inhalation 
Chronic 
(ppm) 

Oral  
Acute 

(mg/kg/day) 

Oral 
Intermediate 
(mg/kg/day) 

Oral  
Chronic 

(mg/kg/day) 

Detected in 
Groundwater 

(ug/l) 
Vinyl Chloride 0.5 0.03 N/A N/A N/A 0.003 25 
Benzene 0.009 0.006 0.003 N/A N/A 0.0005 3.1 
Heptachlor N/A N/A N/A 0.0006 0.0001 N/A 0.069 
Methylene chloride 0.6 0.3 0.3 0.2 N/A 0.06 9.3 
Tetrachloroethene 
(Tetrachloroethylene) 0.2 N/A 0.04 0.05 N/A N/A 1.0 

 

1For Duration, Acute = 1 to 14 days, Intermediate = 15 to 364 days, and Chronic = 1 year or longer. 
2Example  for a person weighing 72 kg (160 lbs): 0.003 x 72 = 0.2 mg/day = minimum risk level. 

 
 

2.4 RISK CHARACTERIZATION 

 

COCs have been detected in private water wells.  A temporary alternate source of water has been 

provided for the Gilkerson residence.  COCs have not been detected in any other private drinking 

water wells to date.  Data gaps remain in delineating the groundwater COC plume and in 

characterizing hydrogeological characteristics; therefore risk characterization is incomplete at 

this time. 
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AREA MAP 
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APPENDIX B 

 
HISTORICAL GROUNDWATER MONITORING RESULTS 

 
  



North Meck C&D Landfill

Well ID: MW-1 NMLF

11/11/2010 4/19/2011 10/18/2011 10/24/2012 4/25/2013 10/3/2013

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Acetone EPA 8260 67-64-1 6000 2.2 3.3 2.2 31.4 2.2 2.6

Arsenic EPA 6010 7440-38-2 10 2.7 5.2 0.2 33.5 5 13.1 10 12

Barium EPA 6010 7440-39-3 700 0.4 0.55 5 25.2 5 193 25 120 25 71

Chromium EPA 6010 7440-47-3 10 0.4 0.55 0.4 0.66 5 8.6

Copper EPA 6010 7440-50-8 1000 5 31.4

Mercury EPA 7470 7439-97-6 1 0.1 0.1

Vanadium EPA 6010 7440-62-2 0.3 5 53.4

Zinc EPA 6010 7440-66-6 1000 10 45.7 20 20

Alkalinity SM 2320B NA - 5000 348000 1000 289000 10000 330000

Total Disolved Solids SM 2540C NA 500000 25000 353000 25000 371000 10000 380000

Sulfate EPA 300.0 14808-79-8 250000 5000 14600 2000 14400 1000 31000

Chloride 4500-Cl-E 16887-00-6 250000 5000 1000 3040 1000 3600

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-1 Infill

12/10/2010 4/20/2011 10/25/2011 4/12/2012 6/15/2012 11/26/2012 4/25/2013 10/9/2013

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Acetone EPA 8260 67-64-1 6000

Arsenic EPA 6010 7440-38-2 10 1 1.1

Barium EPA 6010 7440-39-3 700 0.2 70.5 0.2 67.5 5 62.2 5 68 5 73.3 5 70.6 25 95 5 150

Chromium EPA 6010 7440-47-3 10 0.4 0.54

Copper EPA 6010 7440-50-8 1000 1 17

Lead EPA 6010 7439-92-1 15 1 2.3

Mercury EPA 7470 7439-97-6 1

Nickel EPA 6010 7440-02-0 100 5 5.1

Thalium EPA 6010 7440-28-0 0.2 5.4 6.7

Vanadium EPA 6010 7440-62-2 0.3 5 6.9 5 8.1 5 7.9 5 7.4 5 23

Zinc EPA 6010 7440-66-6 1000 10 29.1 10 17.2 10 17.5 10 12 20 28 10 47

Alkalinity SM 2320B NA - 5000 130000 5000 139000 1000 120000 1000 126000 10000 130000

Total Disolved Solids SM 2540C NA 500000 25000 239000 25000 208000 25000 203000 25000 223000 10000 210000

Sulfate EPA 300.0 14808-79-8 250000 5000 5130 5000 7270 2000 7600 2000 8210 1000 15000

Chloride 4500-Cl-E 16887-00-6 250000 5000 5690 5000 6350 1000 6500 1000 6970 1000 6200

Approximate Value

Not Detected / Not Tested

Information Required



North Meck C&D Landfill

Well ID: MW-2 Infill

12/10/2010 4/20/2011 10/25/2011 4/12/2012 6/15/2012 11/26/2012 4/25/2013 10/9/2013

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Acetone EPA 8260 67-64-1 6000 2.2 2.5

Arsenic EPA 6010 7440-38-2 10 5 10.9

Barium EPA 6010 7440-39-3 700 0.2 121 0.2 27.7 5 42.2 5 35.6 5 50.1 5 639 25 82 5 190

Berylium EPA 6010 7440-41-7 4 1 2.7 0.4 0.43

Chromium EPA 6010 7440-47-3 10 0.4 2.6 0.4 2.3 5 21.4

Cobalt EPA 6010 7440-48-4 1 5 6.6

Copper EPA 6010 7440-50-8 1000 5 95.1 5 9 1 37

Lead EPA 6010 7439-92-1 15 5 21.3 1 2

Mercury EPA 7470 7439-97-6 1 0.1 0.14

Nickel EPA 6010 7440-02-0 100 5 19.1

Vanadium EPA 6010 7440-62-2 0.3 5 206 5 23

Zinc EPA 6010 7440-66-6 1000 10 11.8 10 171 10 44

Alkalinity SM 2320B NA - 5000 23800 5000 22200 1000 17900 1000 14400 10000 13000

Total Disolved Solids SM 2540C NA 500000 25000 232000 25000 191000 25000 201000 25000 259000 10000 270000

Sulfate EPA 300.0 14808-79-8 250000 25000 80800 25000 68400 10000 92200 10000 74100 1000 140000

Chloride 4500-Cl-E 16887-00-6 250000 5000 5000 6350 1000 6470 1000 8740 1000 6600

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-3 Infill

6/15/2012 11/26/2012 4/25/2013 10/9/2013

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 5 107 5 76.7 25 79 5 77

Copper EPA 6010 7440-50-8 1000 1 1.5

Vanadium EPA 6010 7440-62-2 0.3 5 15.3

Zinc EPA 6010 7440-66-6 1000 10 10.3 10 12.8 10 16

Alkalinity SM 2320B NA - 1000 25800 1000 27500 10000 28000

Total Disolved Solids SM 2540C NA 500000 25000 314000 25000 268000 10000 250000

Sulfate EPA 300.0 14808-79-8 250000 20000 168000 20000 126000 1000 140000

Chloride 4500-Cl-E 16887-00-6 250000 1000 11600 1000 7950 1000 7700

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-4 NMLF

11/11/2010 4/19/2011 10/18/2011 10/24/2012 4/25/2013 10/3/2013 10/30/2013

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Acetone EPA 8260 67-64-1 6000 2.2 4.1 2.2 8.9 2.2 5 20 28

Arsenic EPA 6010 7440-38-2 10 5 7.6

Barium EPA 6010 7440-39-3 700 0.2 526 0.2 525 5 557 5 527 25 620 25 620

Chromium EPA 6010 7440-47-3 10 0.4 1.4 0.4 0.53

Cobalt EPA 6010 7440-48-4 1 5 10.2 5 11.7

Copper EPA 6010 7440-50-8 1000 5 5.9

Vinyl Chloride EPA 8260 75-01-4 0.03 1 3.5 1 7.1 1 5

Zinc EPA 6010 7440-66-6 1000 20 27

Alkalinity SM 2320B NA - 5000 332000 1000 306000 10000 390000

Total Disolved Solids SM 2540C NA 500000 25000 427000 25000 357000 10000 420000

Sulfate EPA 300.0 14808-79-8 250000 5000 2000 1000 8000

Chloride 4500-Cl-E 16887-00-6 250000 5000 6230 1000 5740 1000 4700

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-4A NMLF

10/3/2013 10/30/2013

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 25 270

Chromium EPA 6010 7440-47-3 10 5 27

Copper EPA 6010 7440-50-8 1000 5 86

Lead EPA 6010 7439-92-1 15 10 26

Mercury EPA 7470 7439-97-6 1 0.1 0.32

Vanadium EPA 6010 7440-62-2 0.3 50 68

Vinyl Chloride EPA 8260 75-01-4 0.03 1 3.4 1 3

Zinc EPA 6010 7440-66-6 1000 20 130

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-4D NMLF

10/3/2013 10/30/2013

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 25 86

1,1-Dichloroethane EPA 8260 75-34-3 6 1 2.4 1 1.8

1,1-Dichloroethene EPA 8260 75-35-4 350 1 1.1

Ethylbenzene EPA 8260 100-40-4 600 1 1.5

Toluene EPA 8260 108-88-3 600 1 7.4

Vinyl Chloride EPA 8260 75-01-4 0.03 1 4.7 1 4

Xylenes EPA 8260 1330-20-7 500 1 8.1

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-4 Infill

6/15/2012 11/26/2012 4/25/2013 10/9/2013 11/19/2013

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 5 328 5 79.4 25 650 5 330

Chromium EPA 6010 7440-47-3 10 5 18.8 5 30

Cobalt EPA 6010 7440-48-4 1 5 14.2 25 33 5 42

Copper EPA 6010 7440-50-8 1000 5 33.1 5 14.8 5 63 1 1.2

Dinoseb 8151A 88-85-7 7 1 1.7

Heptachlor 8081B 76-44-8 0.008 0.025 0.069

Lead EPA 6010 7439-92-1 15 5 8.6 10 10

Nickel EPA 6010 7440-02-0 100 5 11.4

Selenium 6020A 7782-49-2 20 1 2.6

Vanadium EPA 6010 7440-62-2 0.3 5 63.2 5 6.3 50 120

Vinyl Chloride EPA 8260 75-01-4 0.03 1 2.3 1 13 1 19

Zinc EPA 6010 7440-66-6 1000 10 83.4 10 14 20 110 10 16

Alkalinity SM 2320B NA - 1000 218000 1000 248000 10000 110000

Total Disolved Solids SM 2540C NA 500000 25000 339000 25000 373000 10000 230000

Sulfate EPA 300.0 14808-79-8 250000 2000 23800 2000 6880 1000 23000

Chloride 4500-Cl-E 16887-00-6 250000 1000 12100 1000 9960 1000 12000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-4D Infill

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 5 41

Copper EPA 6010 7440-50-8 1000 1 5.4

Lead EPA 6010 7439-92-1 15 1 1.9

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date

10/9/2013



North Meck C&D Landfill

Well ID: MW-5 NMLF

11/11/2010 4/19/2011 10/18/2011 10/24/2012 4/25/2013 10/3/2013 10/30/2013

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Acetone EPA 8260 67-64-1 6000 2.2 21.4 2.2 3.8

Barium EPA 6010 7440-39-3 700 0.2 323 0.2 237 5 247 5 1320 25 460 25 410

Benzene EPA 8260 71-43-2 1 0.25 0.53

Berylium EPA 6010 7440-41-7 4 1 1

Chromium EPA 6010 7440-47-3 10 0.4 4.4 0.4 0.78 5 31.9 5 5.3

Cobalt EPA 6010 7440-48-4 1 5 33.8

Copper EPA 6010 7440-50-8 1000 5 27.3 5 1130 5 160 5 110

1,1-Dichloroethane EPA 8260 75-34-3 6 0.32 0.73

cis-1,2-Dichloroethene EPA 8260 156-59-2 70 0.19 1.9 1 2.1 1 2.1 1 1.9

Lead EPA 6010 7439-92-1 15 5 13.7

Nickel EPA 6010 7440-02-0 100 5 24.3

Silver EPA 6010 7440-22-4 20 0.1 0.16

Vanadium EPA 6010 7440-62-2 0.3 5 6.3 5 324 50 51

Vinyl Chloride EPA 8260 75-01-4 0.03 0.62 0.95 1 4.6 1 6.8 1 7.5

Zinc EPA 6010 7440-66-6 1000 10 27.9 10 327 20 49 20 31

Alkalinity SM 2320B NA - 5000 343000 1000 232000 10000 230000

Total Disolved Solids SM 2540C NA 500000 25000 344000 25000 433000 10000 470000

Sulfate EPA 300.0 14808-79-8 250000 5000 14600 20000 114000 1000 100000

Chloride 4500-Cl-E 16887-00-6 250000 5000 1000 26800 1000 25000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-5D NMLF

10/3/2013 10/30/2013

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 25 280

Chromium EPA 6010 7440-47-3 10 5 13

Copper EPA 6010 7440-50-8 1000 5 28

1,1-Dichloroethane EPA 8260 75-34-3 6 1 3.6 1 3

cis-1,2-Dichloroethene EPA 8260 156-59-2 70 1 6.5 1 5.2

Tetrahydrofuran EPA 8260 109-99-9 - 5 36 5 31

Vinyl Chloride EPA 8260 75-01-4 0.03 1 12 1 12

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-5 Infill

6/15/2012 11/26/2012 4/25/2013 10/9/2013 11/19/2013

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Arsenic EPA 6010 7440-38-2 10 5 8.5 5 5.9 1 1.3

Barium EPA 6010 7440-39-3 700 5 260 5 379 25 320 5 340

Chromium EPA 6010 7440-47-3 10 5 9

Cobalt EPA 6010 7440-48-4 1 5 6.9

Copper EPA 6010 7440-50-8 1000 5 10.5 5 22.9 1 3.5

cis-1,2-Dichloroethene EPA 8260 156-59-2 70 0.19 0.66 1 1.1

Dinoseb 8151A 88-85-7 7 1 2.3

Lead EPA 6010 7439-92-1 15 5 5.3 5 8.3 1 1.8

Selenium 6020A 7782-49-2 20 1 1.9

Tetrahydrofuran EPA 8260 109-99-9 - 5 42 5 32

Vanadium EPA 6010 7440-62-2 0.3 5 37 5 50.2 5 11

Vinyl Chloride EPA 8260 75-01-4 0.03 10 24.4 1 3 1 7.7 1 6.6

Zinc EPA 6010 7440-66-6 1000 10 14.7

Alkalinity SM 2320B NA - 1000 517000 1000 508000 10000 430000

Total Disolved Solids SM 2540C NA 500000 25000 625000 25000 607000 10000 460000

Sulfate EPA 300.0 14808-79-8 250000 2000 4500 2000 7050 1000 5300

Chloride 4500-Cl-E 16887-00-6 250000 1000 33100 1000 28800 1000 25000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-5D Infill

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 5 65

Copper EPA 6010 7440-50-8 1000 1 3.9

Zinc EPA 6010 7440-66-6 1000 10 10

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date

10/9/2013



North Meck C&D Landfill

Well ID: MW-6 NMLF

11/11/2010 4/19/2011 10/18/2011 10/24/2012 4/25/2013 10/3/2013 10/30/2013

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Acetone EPA 8260 67-64-1 6000 2.2 2.7

Arsenic EPA 6010 7440-38-2 10 2.7 4.8

Barium EPA 6010 7440-39-3 700 0.2 249 0.2 255 5 255 5 288 25 310 25 320

Chromium EPA 6010 7440-47-3 10 0.4 1.8 0.4 1.7

Copper EPA 6010 7440-50-8 1000 5 9.6 5 10

Mercury EPA 7470 7439-97-6 1 0.1 0.17

Nickel EPA 6010 7440-02-0 100 5 11.7 5 13.1

Silver EPA 6010 7440-22-4 20 0.1 0.25 0.1 0.39

Vinyl Chloride EPA 8260 75-01-4 0.03 1 2.9

Zinc EPA 6010 7440-66-6 1000 10 26 10 28 20 21 20 130

Alkalinity SM 2320B NA - 5000 675000 1000 662000 10000 670000

Total Disolved Solids SM 2540C NA 500000 25000 692000 25000 773000 10000 700000

Sulfate EPA 300.0 14808-79-8 250000 5000 26100 20000 31300 1000 17000

Chloride 4500-Cl-E 16887-00-6 250000 5000 27000 1000 30000 1000 30000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-6D NMLF

10/3/2013 10/30/2013

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 25 210

Copper EPA 6010 7440-50-8 1000 5 11

Tetrahydrofuran EPA 8260 109-99-9 - 5 17 5 18

Vinyl Chloride EPA 8260 75-01-4 0.03 1 2.8 1 4.7

Zinc EPA 6010 7440-66-6 1000 20 20

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-6 Infill

6/15/2012 11/26/2012 4/25/2013 10/9/2013 11/19/2013

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Acetone EPA 8260 67-64-1 6000 2.2 14.1

Arsenic EPA 6010 7440-38-2 10 1 1.9

Barium EPA 6010 7440-39-3 700 5 359 5 122 25 220 5 220

Cadmium 6020A 7440-43-9 2 1 1.7

Chromium EPA 6010 7440-47-3 10 5 5.2

Cobalt EPA 6010 7440-48-4 1 5 5.5

Copper EPA 6010 7440-50-8 1000 5 6.7 1 11

Lead EPA 6010 7439-92-1 15 1 4.5

Tetrahydrofuran EPA 8260 109-99-9 - 3.1 5.5

Vanadium EPA 6010 7440-62-2 0.3 5 15.8 5 25

Vinyl Chloride EPA 8260 75-01-4 0.03 1 1.1 1 9.1

Zinc EPA 6010 7440-66-6 1000 10 12.2 10 22

Alkalinity SM 2320B NA - 1000 470000 1000 362000 10000 270000

Total Disolved Solids SM 2540C NA 500000 25000 591000 25000 514000 10000 380000

Sulfate EPA 300.0 14808-79-8 250000 2000 3060 2000 4040 1000 44000

Chloride 4500-Cl-E 16887-00-6 250000 5000 49300 1000 27500 1000 20000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-7 NMLF

10/3/2013 10/30/2013

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 25 260

Copper EPA 6010 7440-50-8 1000 5 6.3

Vinyl Chloride EPA 8260 75-01-4 0.03 1 1.4 1 1.1

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-7A NMLF

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 25 220

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date

10/3/2013



North Meck C&D Landfill

Well ID: MW-7D NMLF

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 25 190

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date

10/3/2013



North Meck C&D Landfill

Well ID: MW-7 Infill

10/21/2009 11/10/2010 4/19/2011 10/25/2011 5/3/2012 6/15/2012 11/26/2012 4/25/2013 10/9/2013 11/19/2013

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 0.2 238 0.2 59.8 0.2 50.3 5 48.8 5 33.9 5 79.5 5 82.3 25 150 5 140

Benzene EPA 8260 71-43-2 1 0.25 0.49 0.25 0.73 0.25 0.55 1 1.1 1 1.5

Cadmium 6020A 7440-43-9 2 0.1 0.25

Chloroform EPA 8260 67-66-3 70 0.14 1.3

Chromium EPA 6010 7440-47-3 10 0.4 13.3 0.4 1.1

Cobalt EPA 6010 7440-48-4 1 5 5.5

Copper EPA 6010 7440-50-8 1000 5 5.9 5 13 1 11

1,1-Dichloroethene EPA 8260 75-35-4 350 1 1 1 1.8 1 2.3

cis-1,2-Dichloroethene EPA 8260 156-59-2 70 0.19 0.19

Dinoseb 8151A 88-85-7 7 1 1.1

Lead EPA 6010 7439-92-1 15 4 6 1 1.5

Mercury EPA 7470 7439-97-6 1 0.07 0.25 0.1 0.17

Selenium 6020A 7782-49-2 20 1 1.1

Silver EPA 6010 7440-22-4 20 0.1 1.6 0.1 0.19

Vanadium EPA 6010 7440-62-2 0.3 5 7.5 5 7.3 5 27

Vinyl Chloride EPA 8260 75-01-4 0.03 1 1.1 1 5.6 1 6.2

o-Xylene EPA 8260 95-47-6 500 0.23 0.24

Zinc EPA 6010 7440-66-6 1000 10 29.5 10 25.1 10 24.4 20 31 10 88

Alkalinity SM 2320B NA - 5000 192000 5000 176000 1000 210000 1000 223000 10000 230000

Total Disolved Solids SM 2540C NA 500000 25000 392000 25000 386000 25000 378000 25000 409000 10000 420000

Sulfate EPA 300.0 14808-79-8 250000 10000 42200 5000 8460 4000 62700 4000 60900 1000 83000

Chloride 4500-Cl-E 16887-00-6 250000 5000 23000 25000 69400 1000 26500 1000 29500 1000 31000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-7D Infill

10/9/2013 11/19/2013

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 5 190

Cadmium 6020A 7440-43-9 2 0.1 0.12

Carbon Disulfide 8260B 75-15-0 700 1 2

Cobalt EPA 6010 7440-48-4 1 5 6.2

Copper EPA 6010 7440-50-8 1000 1 2.6

Dinoseb 8151A 88-85-7 7 1 1.5 / 2.6

Nickel EPA 6010 7440-02-0 100 5 14

Selenium 6020A 7782-49-2 20 1 2.2

Tetrahydrofuran EPA 8260 109-99-9 - 5 6.1 5 7.9

Vinyl Chloride EPA 8260 75-01-4 0.03 1 7.5 1 7.4

Zinc EPA 6010 7440-66-6 1000 10 19

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-8 NMLF

10/3/2013 10/30/2013

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 25 230

Chromium EPA 6010 7440-47-3 10 5 6.6

Copper EPA 6010 7440-50-8 1000 5 35

Lead EPA 6010 7439-92-1 15 10 15

Vanadium EPA 6010 7440-62-2 0.3 50 82

Zinc EPA 6010 7440-66-6 1000 20 71

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-8D NMLF

10/3/2013 10/30/2013

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 25 140

Copper EPA 6010 7440-50-8 1000 5 38

Mercury EPA 7470 7439-97-6 1 0.1 0.12

Vinyl Chloride EPA 8260 75-01-4 0.03 1 1.3 1 1.6

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-8 Infill

10/21/2009 11/10/2010 4/19/2011 10/25/2011 5/3/2012 6/15/2012 11/26/2012 4/25/2013 10/9/2013 11/19/2013

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 0.2 60.5 0.2 35.4 0.2 26.1 5 26.9 5 33.2 5 36 5 40.5 25 50 5 130

Berylium EPA 6010 7440-41-7 4 0.4 0.47

Chloroform EPA 8260 67-66-3 70 0.14 0.48 0.14 0.63 0.14 1.3 0.14 0.24

Chromium EPA 6010 7440-47-3 10 0.4 16.5 0.4 0.89 0.63 2.6 5 27

Cobalt EPA 6010 7440-48-4 1 5 6.9 5 22

Copper EPA 6010 7440-50-8 1000 5 6.9 5 20 1 93

Lead EPA 6010 7439-92-1 15 1 4.7

Nickel EPA 6010 7440-02-0 100 5 23

Silver EPA 6010 7440-22-4 20 0.1 0.68

Vanadium EPA 6010 7440-62-2 0.3 5 5.3 5 9.2 5 7.4 5 87

Vinyl Chloride EPA 8260 75-01-4 0.03 10 17.5 1 2.3 1 3.3 1 4.1

Zinc EPA 6010 7440-66-6 1000 10 11.2 20 32 10 83

Alkalinity SM 2320B NA - 5000 117000 5000 160000 1000 140000 1000 154000 10000 140000

Total Disolved Solids SM 2540C NA 500000 25000 331000 25000 425000 25000 342000 25000 379000 10000 310000

Sulfate EPA 300.0 14808-79-8 250000 5000 6030 5000 7460 2000 7820 2000 7850 1000 4900

Chloride 4500-Cl-E 16887-00-6 250000 25000 66000 25000 71000 5000 72000 5000 70700 1000 63000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-8D Infill

10/9/2013 11/19/2013

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 5 56

Chromium EPA 6010 7440-47-3 10 5 6.1

Copper EPA 6010 7440-50-8 1000 1 5.1

1,1-Dichloroethene EPA 8260 75-35-4 350 1 1.3 1 1.8

Trichlorofluoromethane 8260B 75-69-4 2000 1 1.2 1 1.6

Vanadium EPA 6010 7440-62-2 0.3 5 7.3

Vinyl Chloride EPA 8260 75-01-4 0.03 1 1

Zinc EPA 6010 7440-66-6 1000 10 11

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-9 NMLF

10/3/2013

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 25 250

Chromium EPA 6010 7440-47-3 10 5 16

Copper EPA 6010 7440-50-8 1000 5 43

Vanadium EPA 6010 7440-62-2 0.3 50 58

Zinc EPA 6010 7440-66-6 1000 20 81

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-9 Infill

6/15/2012 11/26/2012 4/25/2013 10/9/2013 11/19/2013

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 5 27.8 5 259 25 260 5 400

Benzene EPA 8260 71-43-2 1 0.25 1 1 1.4 1 1.3 1 1.4

Cobalt EPA 6010 7440-48-4 1 5 16.1 5 9

Copper EPA 6010 7440-50-8 1000 5 6.1 1 16

1,1-Dichloroethane EPA 8260 75-34-3 6 1 1.2 1 1.3

1,1-Dichloroethene EPA 8260 75-35-4 350 1 2.2 1 3.7 1 5.8

cis-1,2-Dichloroethene EPA 8260 156-59-2 70 0.19 1.7 1 2.6 1 3.4 1 4.1

Mercury EPA 7470 7439-97-6 1 0.1 0.91

Methylene Chloride EPA 8260B 75-09-2 5 1 1.2 1 1.3 1 1.9

Nickel EPA 6010 7440-02-0 100 5 5.9 5 6.6

Trichlorofluoromethane EPA 8260 75-69-4 2000 0.2 0.99 0.2 0.32

Vanadium EPA 6010 7440-62-2 0.3 5 6.4 5 25

Vinyl Chloride EPA 8260 75-01-4 0.03 1 36 1 63 1 73

Zinc EPA 6010 7440-66-6 1000 10 12.8 10 24

Alkalinity SM 2320B NA - 1000 175000 1000 326000 10000 310000

Total Disolved Solids SM 2540C NA 500000 25000 430000 25000 489000 10000 350000

Sulfate EPA 300.0 14808-79-8 250000 10000 105000 4000 71300 1000 5900

Chloride 4500-Cl-E 16887-00-6 250000 1000 20300 1000 32200 1000 4300

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-9D Infill

10/9/2013 11/19/2013

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Arsenic EPA 6010 7440-38-2 10 1 1

Barium EPA 6010 7440-39-3 700 5 230

Copper EPA 6010 7440-50-8 1000 1 2.2

1,1-Dichloroethane EPA 8260 75-34-3 6 1 1.4 1 1.3

1,1-Dichloroethene EPA 8260 75-35-4 350 1 16 1 18

cis-1,2-Dichloroethene EPA 8260 156-59-2 70 1 2.5 1 2.4

Methylene Chloride EPA 8260B 75-09-2 5 1 9.3 1 8.9

Nickel EPA 6010 7440-02-0 100 5 11

Selenium 6020A 7782-49-2 20 1 1.7

Tetrachloroethene 8260B 127-18-4 0.7 1 1 1 1

Tetrahydrofuran EPA 8260 109-99-9 - 5 9.7 5 8.5

Vinyl Chloride EPA 8260 75-01-4 0.03 1 59 1 57

Zinc EPA 6010 7440-66-6 1000 10 16

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-10 NMLF

11/11/2010 4/19/2011 10/18/2011 10/24/2012 4/25/2013 10/3/2013 10/30/2013

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Acetone EPA 8260 67-64-1 6000 2.2 2.6

Arsenic EPA 6010 7440-38-2 10 2.7 8.6 5 110 5 9.6 10 12

Barium EPA 6010 7440-39-3 700 0.2 104 0.2 63.2 5 426 25 220 25 170

Berylium EPA 6010 7440-41-7 4 1 1.5

Chromium EPA 6010 7440-47-3 10 0.4 2.6 5 33

Cobalt EPA 6010 7440-48-4 1 5 6.4 5 18.3

Copper EPA 6010 7440-50-8 1000 5 65.5 5 11

Lead EPA 6010 7439-92-1 15 5 31.1

Mercury EPA 7470 7439-97-6 1 0.1 0.12

Nickel EPA 6010 7440-02-0 100 5 17

Silver EPA 6010 7440-22-4 20 0.1 0.18

Vanadium EPA 6010 7440-62-2 0.3 5 7.1 5 162

Vinyl Chloride EPA 8260 75-01-4 0.03 1 2.2 1 5.3 1 2.9

Zinc EPA 6010 7440-66-6 1000 10 14.6 10 107

Alkalinity SM 2320B NA - 5000 188000 1000 175000 10000 220000

Total Disolved Solids SM 2540C NA 500000 25000 244000 25000 212000 10000 130000

Sulfate EPA 300.0 14808-79-8 250000 5000 2000 2720 1000

Chloride 4500-Cl-E 16887-00-6 250000 5000 11300 1000 12300 1000 13000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-10D NMLF

10/3/2013 10/30/2013

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 25 290

Benzene EPA 8260 71-43-2 1 1 3.1 1 2.4

Cobalt EPA 6010 7440-48-4 1 25 33

Copper EPA 6010 7440-50-8 1000 5 68

1,4-Dichlorobenzene EPA 8260 106-46-7 6 1 3 1 2.7

Mercury EPA 7470 7439-97-6 1 0.1 0.13

Nickel EPA 6010 7440-02-0 100 40 51

Tetrahydrofuran EPA 8260 109-99-9 - 5 110 5 120

Vinyl Chloride EPA 8260 75-01-4 0.03 1 25 1 21

Zinc EPA 6010 7440-66-6 1000 20 37

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-10 Infill

10/21/2009 11/10/2010 4/19/2011 10/25/2011 5/3/2012 6/15/2012 11/26/2012 4/25/2013 10/9/2013

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 0.2 52.1 0.2 27.1 0.2 59.3 5 30.2 5 32.7 5 32.2 5 37 25 35 5 43

Chloroform EPA 8260 67-66-3 70 0.14 0.67

Chromium EPA 6010 7440-47-3 10 0.4 2.4 0.4 0.58 0.4 10.3

Copper EPA 6010 7440-50-8 1000 5 6.6 1 15

Selenium 6020A 7782-49-2 20 1 1.6

Silver EPA 6010 7440-22-4 20 0.1 0.64

Trichlorofluoromethane EPA 8260 75-69-4 2000 0.2 1 0.2 0.37

Vanadium EPA 6010 7440-62-2 0.3 5 8.2

Zinc EPA 6010 7440-66-6 1000 10 15.4 10 12.1 10 17

Alkalinity SM 2320B NA - 5000 150000 5000 185000 1000 175000 1000 193000 10000 190000

Total Disolved Solids SM 2540C NA 500000 25000 406000 25000 401000 25000 413000 25000 442000 10000 400000

Sulfate EPA 300.0 14808-79-8 250000 25000 120000 25000 94300 10000 112000 20000 118000 1000 120000

Chloride 4500-Cl-E 16887-00-6 250000 5000 19300 5000 18200 1000 20500 1000 20700 1000 18000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-11 NMLF

11/11/2010 4/19/2011 10/18/2011 10/24/2012 4/25/2013 10/3/2013 10/30/2013

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Acetone EPA 8260 67-64-1 6000 2.2 12 2.2 3.2

Arsenic EPA 6010 7440-38-2 10 2.7 10.4 10 14

Barium EPA 6010 7440-39-3 700 0.2 386 0.2 283 5 343 5 244 25 140 25 270

Benzene EPA 8260 71-43-2 1 0.25 0.87 1 1

Chromium EPA 6010 7440-47-3 10 0.4 2.2 0.4 1.6

Copper EPA 6010 7440-50-8 1000 5 10 5 6.5

Nickel EPA 6010 7440-02-0 100 5 18.1 5 16.4

Silver EPA 6010 7440-22-4 20 0.1 1.5 0.1 0.75

Tetrahydrofuran EPA 8260 109-99-9 - 3.1 28.4 5 28 5 52 5 31

Vinyl Chloride EPA 8260 75-01-4 0.03 1 2.7 1 8.6 1 6.3

Alkalinity SM 2320B NA - 5000 331000 1000 227000 10000 990000

Total Disolved Solids SM 2540C NA 500000 25000 382000 25000 1160000 10000 1200000

Sulfate EPA 300.0 14808-79-8 250000 5000 20000 156000 1000 100000

Chloride 4500-Cl-E 16887-00-6 250000 5000 6180 5000 59700 1000 49000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-11A NMLF

10/3/2013 10/30/2013

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 25 47

Vinyl Chloride EPA 8260 75-01-4 0.03 1 1.3 1 3.7

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-11B NMLF

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 25 89

Copper EPA 6010 7440-50-8 1000 5 7.2

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date

10/3/2013



North Meck C&D Landfill

Well ID: MW-11D-1 NMLF

10/3/2013 10/30/2013

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 25 130

Chromium EPA 6010 7440-47-3 10 5 7.6

Copper EPA 6010 7440-50-8 1000 5 5.9

Mercury EPA 7470 7439-97-6 1 0.1 0.14

Tetrahydrofuran EPA 8260 109-99-9 - 5 8.4 5 6.6

Vinyl Chloride EPA 8260 75-01-4 0.03 1 4.5 1 3.1

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: MW-11D-2 NMLF

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 25 120

Copper EPA 6010 7440-50-8 1000 5 7.8

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date

10/3/2013



 

   
   

 
 

APPENDIX C 
 

HISTORICAL GROUNDWATER MONITORING RESULTS  
(PRIVATE WELLS) 

 
  



North Meck C&D Landfill

Well ID: Tinsley WSW-Inf.

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Approximate Value

Not Detected / Not Tested

Information Required

3/4/2014

Sample Date

None DetectedNone Detected

2/3/20141/3/2014

None Detected



North Meck C&D Landfill

Well ID: Tinsley WSW-Eff.

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Approximate Value

Not Detected / Not Tested

Information Required

3/4/2014

Sample Date

None DetectedNone Detected

2/3/20141/3/2014

None Detected



North Meck C&D Landfill

Well ID: Hamill WSW-1-Inf.

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Acetone EPA 8260 67-64-1 6000 20 39

2-Butanone (MEK) 8260B 78-93-3 4000 10 41

Approximate Value

Not Detected / Not Tested

Information Required

3/4/2014

Sample Date

2/3/20142/3/2014



North Meck C&D Landfill

Well ID: Hamill WSW-1-Eff.

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Acetone EPA 8260 67-64-1 6000 20 22

2-Butanone (MEK) 8260B 78-93-3 4000 10 25

Tetrahydrofuran EPA 8260 109-99-9 - 5 11

Approximate Value

Not Detected / Not Tested

Information Required

2/3/2014 3/4/20141/3/2014

Sample Date



North Meck C&D Landfill

Well ID: Hamill WSW-2-Inf.

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Tetrahydrofuran EPA 8260 109-99-9 - 5 5

Approximate Value

Not Detected / Not Tested

Information Required

2/3/20141/3/2014 3/4/2014

Sample Date



North Meck C&D Landfill

Well ID: Hamill WSW-2-Eff.

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date

None Detected

2/3/20141/3/2014 3/4/2014

None Detected None Detected



North Meck C&D Landfill

Well ID: Wright WSW

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date

None Detected

2/3/20141/3/2014 3/4/2014

None Detected None Detected



 

   
   

 
APPENDIX D 

 
ILLUSTRATED CONCEPTUAL SITE MODEL 

 
  



 

   
   

ILLUSTRATED SITE CONCEPTUAL MODEL 

 

 

Primary Source  

Primary 
Release 

Mechanism  Pathway  
Human 

Receptor 
       

      Ingestion 

    Groundwater  Inhalation 

Solid waste fill  Infiltration / 
Percolation 

   Dermal Contact 
   

       

    Landfill Gas  Inhalation 

 
  



 

   
   

 
 
 

APPENDIX E 
 

ADDITIONAL SITE CHARACTERIZATION REPORT 
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APPENDIX F 

 
SURFACE WATER ANALYTICAL RESULTS 

 
  



North Meck C&D Landfill

Well ID: SW-1

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Acetone EPA 8260 67-64-1 6000 2.2 2.5 2.2 4 2.2 4.4

Aluminum 6020A 7429-90-5 - 40 560

Barium EPA 6010 7440-39-3 700 0.2 21.6 0.2 23.2 0.2 38.9 0.2 28.9 0.2 42.2 5 41.9 / 31.2 5 43 5 25.9 5 25.1 5 23.5 25 29 5 29

Chromium EPA 6010 7440-47-3 10 0.4 1.5 0.4 1.4

Silver EPA 6010 7440-22-4 20 0.1 0.18

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

10/25/2011 4/12/2012 5/3/2012 10/9/2013

Sample Date

6/15/2012 11/26/2012 4/25/201310/21/2009 11/10/2010 12/10/2010 4/19/2011 4/20/2011



North Meck C&D Landfill

Well ID: SW-2

10/21/2009 11/10/2010 12/10/2010 4/19/2011 4/20/2011 10/25/2011 4/12/2012 5/3/2012 6/15/2012 11/26/2012 4/25/2013 10/9/2013

Constituent Method CAS Number NCDENR Standard (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Acetone EPA 8260 67-64-1 6000 2.2 4.2 2.2 4.5

Aluminum 6020A 7429-90-5 - 40 300

Barium EPA 6010 7440-39-3 700 0.2 83 0.2 24 0.2 38.5 0.2 28.1 0.2 39.6 5 41.4 / 28.9 5 42.2 5 31.5 5 39.6 5 36.4 25 47 5 110

Chromium EPA 6010 7440-47-3 10 0.4 288 0.4 0.56

Copper EPA 6010 7440-50-8 1000 1 2

Nickel EPA 6010 7440-02-0 100 5 5

Silver EPA 6010 7440-22-4 20 0.1 0.55

Vinyl Chloride EPA 8260 75-01-4 0.03 1 1.3

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: SW-3

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Aluminum 6020A 7429-90-5 - 40 99

Barium EPA 6010 7440-39-3 700 5 43.9 5 36 25 49 5 56

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date

11/26/2012 4/25/2013 10/9/20136/15/2012



North Meck C&D Landfill

Well ID: SW-4

6/15/2012 11/26/2012 4/25/2013 10/9/2013

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 5 62.4 5 34.8 25 50 5 120

Selenium 6020A 7782-49-2 20 1 1

Tetrahydrofuran EPA 8260 109-99-9 - 5 12

Vanadium EPA 6010 7440-62-2 0.3 5 6.4

Zinc EPA 6010 7440-66-6 1000 10 28.9

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

Sample Date



North Meck C&D Landfill

Well ID: SWInf.

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Barium EPA 6010 7440-39-3 700 5 50.3 25 52 5 55

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

11/26/2012 4/25/2013 10/9/2013

Sample Date



North Meck C&D Landfill

Well ID: SWEff.

Constituent Method CAS Number NCDENR Standard (ug/L) MDL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L) PQL (ug/L) Result (ug/L)

Aluminum 6020A 7429-90-5 - 40 150

Arsenic EPA 6010 7440-38-2 10 1 2.4

Barium EPA 6010 7440-39-3 700 5 36.6 25 55 5 66

Copper EPA 6010 7440-50-8 1000 1 1.7

Selenium 6020A 7782-49-2 20 1 1.8

Zinc EPA 6010 7440-66-6 1000 10 11.2

Alkalinity SM 2320B NA -

Total Disolved Solids SM 2540C NA 500000

Sulfate EPA 300.0 14808-79-8 250000

Chloride 4500-Cl-E 16887-00-6 250000

Approximate Value

Not Detected / Not Tested

Information Required

11/26/2012 4/25/2013 10/9/2013

Sample Date
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LANDFILL GAS MONITORING WELLS 
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LANDFILL GAS MONITOR REPORTS 

 
  























































 

   
   

 
APPENDIX I 

 
TOXICOLOGICAL DATA SHEETS 

 
 



 

VINYL CHLORIDE 
CAS # 75-01-4 

Division of Toxicology and Environmental Medicine ToxFAQsTM July 2006 

This fact sheet answers the most frequently asked health questions (FAQs) about vinyl chloride.  For 
more information, call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a 
series of summaries about hazardous substances and their health effects. It is important you 
understand this information because this substance may harm you. The effects of exposure to any 
hazardous substance depend on the dose, the duration, how you are exposed, personal traits and 
habits, and whether other chemicals are present. 

HIGHLIGHTS: Exposure to vinyl chloride occurs mainly in the workplace. Breathing 
high levels of vinyl chloride for short periods of time can cause dizziness, sleepiness, 
unconsciousness, and at extremely high levels can cause death. Breathing vinyl 
chloride for long periods of time can result in permanent liver damage, immune 
reactions, nerve damage, and liver cancer.  This substance has been found in at least 
616 of the 1,662 National Priority List sites identified by the Environmental Protection 
Agency (EPA). 

What is vinyl chloride? 
Vinyl chloride is a colorless gas.  It burns easily and it is not 
stable at high temperatures. It has a mild, sweet odor.  It is a 
manufactured substance that does not occur naturally.  It can 
be formed when other substances such as trichloroethane, 
trichloroethylene, and tetrachloroethylene are broken down. 
Vinyl chloride is used to make polyvinyl chloride (PVC).  PVC 
is used to make a variety of plastic products, including pipes, 
wire and cable coatings, and packaging materials. 

Vinyl chloride is also known as chloroethene, chloroethylene, 
and ethylene monochloride. 

What happens to vinyl chloride when it enters the 
environment? 
‘ Liquid vinyl chloride evaporates easily.  Vinyl chloride in 
water or soil evaporates rapidly if it is near the surface. 
‘ Vinyl chloride in the air breaks down in a few days to other 
substances, some of which can be harmful. 
‘ Small amounts of vinyl chloride can dissolve in water. 
‘ Vinyl chloride is unlikely to build up in plants or animals that 
you might eat. 

How might I be exposed to vinyl chloride? 
‘ Breathing vinyl chloride that has been released from plastics 
industries, hazardous waste sites, and landfills. 
‘ Breathing vinyl chloride in air or during contact with your 
skin or eyes in the workplace. 
‘ Drinking water from contaminated wells. 

How can vinyl chloride affect my health? 
Breathing high levels of vinyl chloride can cause you to feel 
dizzy or sleepy.  Breathing very high levels can cause you to 
pass out, and breathing extremely high levels can cause death. 

Some people who have breathed vinyl chloride for several years 
have changes in the structure of their livers. People are more 
likely to develop these changes if they breathe high levels of 
vinyl chloride. Some people who work with vinyl chloride have 
nerve damage and develop immune reactions. The lowest levels 
that produce liver changes, nerve damage, and immune reaction 
in people are not known. Some workers exposed to very high 
levels of vinyl chloride have problems with the blood flow in 
their hands. Their fingers turn white and hurt when they go into 
the cold. 
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The effects of drinking high levels of vinyl chloride are unknown. 
If you spill vinyl chloride on your skin, it will cause numbness, 
redness, and blisters. 

Animal studies have shown that long-term exposure to vinyl 
chloride can damage the sperm and testes. 

How likely is vinyl chloride to cause cancer? 
The U.S. Department of Health and Human Services has 
determined that vinyl chloride is a known carcinogen. Studies 
in workers who have breathed vinyl chloride over many years 
showed an increased risk of liver, brain, lung cancer, and some 
cancers of the blood have also been observed in workers. 

How can vinyl chloride affect children? 
It has not been proven that vinyl chloride causes birth defects 
in humans, but studies in animals suggest that vinyl chloride 
might affect growth and development.  Animal studies also 
suggest that infants and young children might be more susceptible 
than adults to vinyl chloride-induced cancer. 

How can families reduce the risk of exposure to vinyl 
chloride? 
Tobacco smoke contains low levels of vinyl chloride, so limiting 
your family’s exposure to cigarette or cigar smoke may help reduce 
their exposure to vinyl chloride. 

Is there a medical test to show whether I’ve been 
exposed to vinyl chloride? 
The results of several tests can sometimes show if you have 
been exposed to vinyl chloride. Vinyl chloride can be measured 
in your breath, but the test must be done shortly after exposure. 
This is not helpful for measuring very low levels of vinyl chloride. 

The amount of the major breakdown product of vinyl chloride, 
thiodiglycolic acid, in the urine may give some information about 
exposure. However, this test must be done shortly after exposure 
and does not reliably indicate the level of exposure. 

Has the federal government made recommendations 
to protect human health? 
Vinyl chloride is regulated in drinking water, food, and air.  The 
EPA requires that the amount of vinyl chloride in drinking water 
not exceed 0.002 milligrams per liter (mg/L) of water. 

The Occupational Safety and Health Administration (OSHA) has 
set a limit of 1 part vinyl chloride per 1 million parts of air (1 ppm) 
in the workplace. 

The Food and Drug Administration (FDA) regulates the vinyl 
chloride content of various plastics. These include plastics that 
carry liquids and plastics that contact food. The limits for vinyl 
chloride content vary depending on the nature of the plastic and 
its use. 
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BENZENE 
CAS # 71-43-2 

Division of Toxicology and Environmental Medicine ToxFAQsTM  August 2007 

This fact sheet answers the most frequently asked health questions (FAQs) about benzene.  For more 
information, call the ATSDR Information Center at 1-800-232-4636.  This fact sheet is one in a series 
of summaries about hazardous substances and their health effects. It is important you understand this 
information because this substance may harm you. The effects of exposure to any hazardous substance 
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other 
chemicals are present. 

HIGHLIGHTS: Benzene is a widely used chemical formed from both natural processes 
and human activities. Breathing benzene can cause drowsiness, dizziness, and 
unconsciousness; long-term benzene exposure causes effects on the bone marrow and 
can cause anemia and leukemia. Benzene has been found in at least 1,000 of the 1,684 
National Priority List sites identified by the Environmental Protection Agency (EPA). 

What is benzene? 

Benzene is a colorless liquid with a sweet odor. It evaporates 
into the air very quickly and dissolves slightly in water.  It is 
highly flammable and is formed from both natural processes 
and human activities. 

Benzene is widely used in the United States; it ranks in the 
top 20 chemicals for production volume. Some industries 
use benzene to make other chemicals which are used to 
make plastics, resins, and nylon and other synthetic fibers. 
Benzene is also used to make some types of rubbers, 
lubricants, dyes, detergents, drugs, and pesticides. Natural 
sources of benzene include emissions from volcanoes and 
forest fires. Benzene is also a natural part of crude oil, 
gasoline, and cigarette smoke. 

What happens to benzene when it enters the 
environment? 

‘ Industrial processes are the main source of benzene in 
the environment. 
‘ Benzene can pass into the air from water and soil. 
‘ It reacts with other chemicals in the air and breaks down 
within a few days. 
‘ Benzene in the air can attach to rain or snow and be 
carried back down to the ground. 

‘ It breaks down more slowly in water and soil, and can 
pass through the soil into underground water. 
‘ Benzene does not build up in plants or animals. 

How might I be exposed to benzene? 

‘ Outdoor air contains low levels of benzene from tobacco 
smoke, automobile service stations, exhaust from motor 
vehicles, and industrial emissions. 
‘ Vapors (or gases) from products that contain benzene, 
such as glues, paints, furniture wax, and detergents, can also 
be a source of exposure. 
‘ Air around hazardous waste sites or gas stations will 
contain higher levels of benzene. 
‘ Working in industries that make or use benzene. 

How can benzene affect my health? 

Breathing very high levels of benzene can result in death, 
while high levels can cause drowsiness, dizziness, rapid 
heart rate, headaches, tremors, confusion, and 
unconsciousness. Eating or drinking foods containing high 
levels of benzene can cause vomiting, irritation of the 
stomach, dizziness, sleepiness, convulsions, rapid heart rate, 
and death. 

The major effect of benzene from long-term exposure is on 
the blood. Benzene causes harmful effects on the bone 
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marrow and can cause a decrease in red blood cells leading 
to anemia. It can also cause excessive bleeding and can 
affect the immune system, increasing the chance for 
infection. 

Some women who breathed high levels of benzene for many 
months had irregular menstrual periods and a decrease in the 
size of their ovaries, but we do not know for certain that 
benzene caused the effects. It is not known whether 
benzene will affect fertility in men. 

How likely is benzene to cause cancer? 

Long-term exposure to high levels of benzene in the air can 
cause leukemia, particularly acute myelogenous leukemia, 
often referred to as AML.  This is a cancer of the blood-
forming organs. The Department of Health and Human 
Services (DHHS) has determined that benzene is a known 
carcinogen. The International Agency for Research on 
Cancer (IARC) and the EPA have determined that benzene is 
carcinogenic to humans. 

How can benzene affect children? 

Children can be affected by benzene exposure in the same 
ways as adults. It is not known if children are more 
susceptible to benzene poisoning than adults. 

Benzene can pass from the mother’s blood to a fetus. Animal 
studies have shown low birth weights, delayed bone 
formation, and bone marrow damage when pregnant animals 
breathed benzene. 

How can families reduce the risks of exposure to 
benzene? 

Benzene exposure can be reduced by limiting contact with 
gasoline and cigarette smoke. Families are encouraged not to 

smoke in their house, in enclosed environments, or near their 
children. 

Is there a medical test to determine whether I’ve 
been exposed to benzene? 

Several tests can show if you have been exposed to 
benzene. There is a test for measuring benzene in the breath; 
this test must be done shortly after exposure. Benzene can 
also be measured in the blood; however, since benzene 
disappears rapidly from the blood, this test is only useful for 
recent exposures. 

In the body, benzene is converted to products called 
metabolites. Certain metabolites can be measured in the 
urine. The metabolite S-phenylmercapturic acid in urine is a 
sensitive indicator of benzene exposure. However, this test 
must be done shortly after exposure and is not a reliable 
indicator of how much benzene you have been exposed to, 
since the metabolites may be present in urine from other 
sources. 

Has the federal government made recommendations 
to protect human health? 

The EPA has set the maximum permissible level of benzene in 
drinking water at 5 parts benzene per billion parts of water (5 
ppb). 

The Occupational Safety and Health Administration (OSHA) 
has set limits of 1 part benzene per million parts of workplace 
air (1 ppm) for 8 hour shifts and 40 hour work weeks. 
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HEPTACHLOR and HEPTACHLOR EPOXIDE 

CAS # 76-44-8 and 1024-57-3 

Division of Toxicology and Environmental Medicine ToxFAQsTM  August 2007 

This fact sheet answers the most frequently asked health questions (FAQs) about heptachlor and 
heptachlor epoxide.  For more information, call the ATSDR Information Center at 1-800-232-4636. 
This fact sheet is one in a series of summaries about hazardous substances and their health effects. It 
is important you understand this information because these substances may harm you. The effects of 
exposure to any hazardous substance depend on the dose, the duration, how you are exposed, personal 
traits and habits, and whether other chemicals are present. 

HIGHLIGHTS: The primary exposure to heptachlor and heptachlor epoxide is 
from contaminated foods and milk. Little is known about their health effects in 
humans. At high levels, they may cause damage to your liver and nervous system. 
Exposure of animals during gestation and infancy can result in damage to the nervous 
system and the immune systems. Heptachlor and heptachlor epoxide have been 
found in at least 210 and 200, respectively, of the 1,684 National Priority List sites 
identified by the Environmental Protection Agency (EPA). 

What are heptachlor and heptachlor epoxide? 
Heptachlor is a manufactured chemical and doesn’t occur 
naturally. Pure heptachlor is a white powder that smells like 
camphor (mothballs). The less pure grade is tan. Trade 
names include Heptagran®, Basaklor®, Drinox®, Soleptax®, 
Termide®, Gold Crest H-60®, and Velsicol 104®. 

Heptachlor was used extensively in the past for killing 
insects in homes, buildings, and on food crops.  
These uses stopped in 1988. Currently it can only be 
used for fire ant control in underground power transformers. 

Heptachlor epoxide is also a white powder. Bacteria and 
animals break down heptachlor to form heptachlor epoxide. 
The epoxide is more likely to be found in the environment 
than heptachlor. 

What happens to heptachlor and heptachlor epoxide 
when they enter the environment? 
‘ Heptachlor doesn’t dissolve easily in water; heptachlor 
epoxide dissolves more easily 
‘ They stick strongly to soil particles and evaporate slowly 
to air. 
‘ Heptachlor epoxide can stay in the soil and water for 
many years. 

‘ Plants can take up heptachlor from the soil. Levels of 
heptachlor and heptachlor epoxide can build up in the 
tissues of fish and cattle. 

How might I be exposed to heptachlor or heptachlor 
epoxide? 
‘ Eating fish, dairy products, and fatty meats from animals 
exposed to heptachlor in their food. 
‘ Breast milk from mothers who had high exposures can 
expose breastfed infants. 
‘ Drinking water, breathing air, or touching soil at waste 
sites that contain these substances. 

How can heptachlor and heptachlor epoxide affect 
my health? 
There is no reliable information on health effects in humans. 
Liver damage, excitability, and decreases in fertility have 
been observed in animals ingesting heptachlor.  The effects 
are worse when the exposure levels were high or when 
exposure lasted many weeks. 

Although there is very little information on heptachlor 
epoxide, it is likely that similar effects would also occur after 
exposure to this compound. 
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How likely are heptachlor and heptachlor epoxide to 
cause cancer? 
Lifetime exposure to heptachlor resulted in liver tumors in 
animals. The International Agency for Research on Cancer 
(IARC) and the EPA have classified heptachlor as a possible 
human carcinogen. EPA also considers heptachlor epoxide 
as a possible human carcinogen. 

How can heptachlor and heptachlor epoxide affect 
children? 
Animals exposed to heptachlor during gestation and infancy 
may be very sensitive to heptachlor and heptachlor epoxide. 
Changes in nervous system and immune function were found 
in these animals. Exposure to higher doses of heptachlor in 
animals can also result in decreases in body weight and 
death in newborn animals. 

How can families reduce the risks of exposure to 
heptachlor and heptachlor epoxide? 
‘ People who live in homes where heptachlor was used for 
termite control or on farms where heptachlor was used on 
crops may have a higher risk of exposure through 
contaminated crops, soil, water, and air.  To avoid exposure 
from contaminated soil, you should discourage your children 
from eating dirt. Make sure they wash their hands frequently 
and before eating. Discourage children from putting their 
hands in their mouths or other hand-to-mouth activities. 
‘ Heptachlor and heptachlor epoxide are also persistent in 
food and milk. Eating fish from contaminated water can 
increase exposure to heptachlor.  Do not fish or eat fish from 
contaminated water.  Local fishing advisories can tell you if 
the water is contaminated. 

Is there a medical test to determine whether I’ve 
been exposed to heptachlor or heptachlor epoxide? 
Laboratory tests can detect heptachlor and heptachlor 
epoxide in blood, fat, breast milk, and body tissues after 
exposure to high levels of these chemicals. These tests are 

not commonly available at your doctor’s office.  Most often, 
the test for heptachlor epoxide is used because heptachlor is 
quickly changed into heptachlor epoxide in your body. 
Blood samples are used most often because they are easy to 
collect. These tests are specific for heptachlor and 
heptachlor epoxide. 

Methods for measuring heptachlor and heptachlor epoxide in 
body fat are more precise and can detect lower levels than 
tests that measure levels in blood. If heptachlor or 
heptachlor epoxide is found in your blood or fat, it is not 
possible to tell when you were exposed to these chemicals or 
if harmful health effects will occur. 

Has the federal government made recommendations 
to protect human health? 
The EPA requires that drinking water should not contain 
more than 0.0004 milligrams heptachlor per liter of water 
(0.0004 mg/L) and 0.0002 mg heptachlor epoxide per liter of 
water (0.0002 mg/L). 

The FDA controls the amount of heptachlor and heptachlor 
epoxide on raw food crops and on edible seafood. The limit 
on food crops is 0.01 parts heptachlor per million parts food 
(0.01 ppm). The limit in milk is 0.1 parts per million of milk 
fat. The limit on edible seafood is 0.3 ppm. 

The Occupational Safety and Health Administration (OSHA) 
has set a limit of 0.5 milligrams heptachlor per cubic meter of 
workplace air (0.5 mg/m³) for 8 hour shifts and 40 hour work 
weeks. 
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METHYLENE CHLORIDE 
CAS # 75-09-2 

Division of Toxicology ToxFAQsTM February 2001 

This fact sheet answers the most frequently asked health questions (FAQs) about methylene chloride. For 

more information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series 

of summaries about hazardous substances and their health effects.  It’s important you understand this information 

because this substance may harm you. The effects of exposure to any hazardous substance depend on the 

dose, the duration, how you are exposed, personal traits and habits, and whether other chemicals are present. 

HIGHLIGHTS: Exposure to methylene chloride occurs mostly from breathing 
contaminated air, but may also occur through skin contact or by drinking 
contaminated water.  Breathing in large amounts of methylene chloride can 
damage the central nervous system. Contact of eyes or skin with methylene 
chloride can result in burns. Methylene chloride has been found in at least 882 
of 1,569 National Priorities List sites identified by the Environmental Protection 
Agency (EPA). 

What is methylene chloride? 

Methylene chloride is a colorless liquid with a mild, sweet 
odor.  Another name for it is dichloromethane. Methylene 
chloride does not occur naturally in the environment. 

Methylene chloride is used as an industrial solvent and as a 
paint stripper.  It may also be found in some aerosol and 
pesticide products and is used in the manufacture of 
photographic film. 

What happens to methylene chloride when it 
enters the environment? 

o Methylene chloride is mainly released to the environment 
in air.  About half of the methylene chloride in air disappears 
in 53 to 127 days. 

o Methylene chloride does not easily dissolve in water, but 
small amounts may be found in drinking water. 

o We do not expect methylene chloride to build up in plants 
or animals. 

How might I be exposed to methylene chloride? 

o The most likely way to be exposed to methylene chloride 
is by breathing contaminated air. 

o Breathing the vapors given off by products containing 
methylene chloride. Exposure to high levels of methylene 
chloride is likely if methylene chloride or a product 
containing it is used in a room with inadequate ventilation. 

How can methylene chloride affect my health? 

If you breathe in large amounts of methylene chloride you 
may feel unsteady, dizzy, and have nausea and a tingling or 
numbness of your finger and toes. A person breathing 
smaller amounts of methylene chloride may become less 
attentive and less accurate in tasks requiring hand-eye 
coordination. Skin contact with methylene chloride causes 
burning and redness of the skin. 

How likely is methylene chloride to cause 
cancer? 

We do not know if methylene chloride can cause cancer in 
humans. An increased cancer risk was seen in mice 
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METHYLENE CHLORIDE 
CAS # 75-09-2 

breathing large amounts of methylene chloride for a long 
time. 

The World Health Organization (WHO) has determined that 
methylene chloride may cause cancer in humans. 

The Department of Health and Human Services (DHHS) has 
determined that methylene chloride can be reasonably 
anticipated to be a cancer-causing chemical. 

The EPA has determined that methylene chloride is a 
probable cancer-causing agent in humans. 

How can methylene chloride affect children? 

It is likely that health effects seen in children exposed to 
high amounts of methylene chloride will be similar to the 
effects seen in adults.  We do not know if methylene chloride 
can affect the ability of people to have children or if it 
causes birth defects. Some birth defects have been seen in 
animals inhaling very high levels of methylene chloride. 

How can families reduce the risk of exposure to 
methylene chloride? 

o Families may be exposed to methylene chloride while using 
products such as paint removers. Such products should 
always be used in well-ventilated areas and skin contact 
should be avoided. 
o Children should not be allowed to remain near indoor paint 
removal activities. 

Is there a medical test to show whether I’ve been 
exposed to methylene chloride? 

o Several tests can measure exposure to methylene chloride. 

These tests are not routinely available in your doctor’s 
office. 
o Methylene chloride can be detected in the air you breathe 
out and in your blood. These tests are only useful for 
detecting exposures that have occurred within a few days. 
o It is also possible to measure carboxyhemoglobin (a 
chemical formed in the blood as methylene chloride breaks 
down in the body) in the blood or formic acid (a breakdown 
product of methylene chloride) in the urine. These tests are 
not specific for methylene chloride. 

Has the federal government made 
recommendations to protect human health? 

o The EPA requires that releases of methylene chloride of 
1,000 pounds or more be reported to the federal government. 
o The EPA recommends that exposure of children to 
methylene chloride be limited to less than 10 milligrams per 
liter of drinking water (10 mg/L) for 1 day or 2 mg/L for 10 
days. 
o The Food and Drug Administration (FDA) has established 
limits on the amounts of methylene chloride that can remain 
after processing of spices, hops extract, and decaffeinated 
coffee. 
o The Occupational Safety and Health Administration 
(OSHA) has set limits of 25 parts methylene chloride per 
million parts of workplace air (25 ppm) for 8-hour shifts and 
40-hour work weeks. 
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TETRACHLOROETHYLENE 
CAS # 127-18-4 

Agency for Toxic Substances and Disease Registry ToxFAQs September 1997 

This fact sheet answers the most frequently asked health questions (FAQs) about tetrachloroethylene. For 

more information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series 

of summaries about hazardous substances and their health effects. It’s important you understand this information 

because this substance may harm you.  The effects of exposure to any hazardous substance depend on the dose, 

the duration, how you are exposed, personal traits and habits, and whether other chemicals are present. 

HIGHLIGHTS: Tetrachlor oethylene is a manufactured chemical used for dry 
cleaning and metal degreasing.  Exposure to very high concentrations of 
tetrachloroethylene can cause dizziness, headaches, sleepiness, confusion, nausea, 
difficulty in speaking and walking, unconsciousness, and death. 
Tetrachloroethylene has been found in at least 771 of the 1,430 National Priorities 
List sites identified by the Environmental Protection Agency (EPA). 

What is tetrachloroethylene? 
(Pronounced t±tÀrí-klôr  ∑-±th í-l≤nÀ) 

Tetrachloroethylene is a manufactured chemical that is 
widely used for dry cleaning of fabrics and for metal-degreas­
ing. It is also used to make other chemicals and is used in 
some consumer products. 

Other names for tetrachloroethylene include perchloroet­
hylene, PCE, and tetrachloroethene. It is a nonflammable 
liquid at room temperature. It evaporates easily into the air 
and has a sharp, sweet odor.  Most people can smell tetra­
chloroethylene when it is present in the air at a level of 1 part 
tetrachloroethylene per million parts of air (1 ppm) or more, 
although some can smell it at even lower levels. 

What happens to tetrachloroethylene when it 
enters the environment? 
o Much of the tetrachloroethylene that gets into water or 

soil evaporates into the air. 

o Microorganisms can break down some of the tetrachloro­
ethylene in soil or underground water. 

o In the air, it is broken down by sunlight into other chemi­
cals or brought back to the soil and water by rain. 

o It does not appear to collect in fish or other animals that 
live in water. 

How might I be exposed to tetrachloroethylene? 
o When you bring clothes from the dry cleaners, they will 

release small amounts of tetrachloroethylene into the air. 

o When you drink water containing tetrachloroethylene, 
you are exposed to it. 

How can tetrachloroethylene affect my health? 

High concentrations of tetrachloroethylene (particularly 
in closed, poorly ventilated areas) can cause dizziness, head­
ache, sleepiness, confusion, nausea, difficulty in speaking and 
walking, unconsciousness, and death. 

Irritation may result from repeated or extended skin con­
tact with it. These symptoms occur almost entirely in work (or 
hobby) environments when people have been accidentally 
exposed to high concentrations or have intentionally used 
tetrachloroethylene to get a “high.” 

In industry, most workers are exposed to levels lower than 
those causing obvious nervous system effects. The health 
effects of breathing in air or drinking water with low levels of 
tetrachloroethylene are not known. 

Results from some studies suggest that women who work 
in dry cleaning industries where exposures to tetrachloroethyl-
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TETRACHLOROETHYLENE 
CAS # 127-18-4 

formed at special laboratories that have the right equipment. 

Because exposure to other chemicals can produce the 
same breakdown products in the urine and blood, the tests for 
breakdown products cannot determine if you have been ex­
posed to tetrachloroethylene or the other chemicals. 

Has the federal government made 
recommendations to protect human health? 

The EPA maximum contaminant level for the amount of 
tetrachloroethylene that can be in drinking water is 0.005 mil­
ligrams tetrachloroethylene per liter of water (0.005 mg/L). 

The Occupational Safety and Health Administration 
(OSHA) has set a limit of 100 ppm for an 8-hour workday over 
a 40-hour workweek. 

The National Institute for Occupational Safety and Health 
(NIOSH) recommends that tetrachloroethylene be handled as a 
potential carcinogen and recommends that levels in workplace 
air should be as low as possible. 

Glossary 
Carcinogen: A substance with the ability to cause cancer. 

CAS: Chemical Abstracts Service. 

Milligram (mg): One thousandth of a gram. 

Nonflammable:  Will not burn. 

References 
This ToxFAQs information is taken from the 1997 Toxico­

logical Profile for Tetrachloroethylene (update) produced by 
the Agency for Toxic Substances and Disease Registry, Public 
Health Service, U.S. Department of Health and Human Ser­
vices, Public Health Service in Atlanta, GA. 

ene can be quite high may have more menstrual problems and 
spontaneous abortions than women who are not exposed. 
However, it is not known if tetrachloroethylene was respon­
sible for these problems because other possible causes were 
not considered. 

Results of animal studies, conducted with amounts much 
higher than those that most people are exposed to, show that 
tetrachloroethylene can cause liver and kidney damage. Ex­
posure to very high levels of tetrachloroethylene can be toxic 
to the unborn pups of pregnant rats and mice. Changes in 
behavior were observed in the offspring of rats that breathed 
high levels of the chemical while they were pregnant. 

How likely is tetrachloroethylene to cause 
cancer? 

The Department of Health and Human Services (DHHS) 
has determined that tetrachloroethylene may reasonably be 
anticipated to be a carcinogen.  Tetrachloroethylene has been 
shown to cause liver tumors in mice and kidney tumors in 
male rats. 

Is there a medical test to show whether I’ve been 
exposed to tetrachloroethylene? 

One way of testing for tetrachloroethylene exposure is to 
measure the amount of the chemical in the breath, much the 
same way breath-alcohol measurements are used to determine 
the amount of alcohol in the blood. 

Because it is stored in the body’s fat and slowly released 
into the bloodstream, tetrachloroethylene can be detected in 
the breath for weeks following a heavy exposure. 

Tetrachloroethylene and trichloroacetic acid (TCA), a 
breakdown product of tetrachloroethylene, can be detected in 
the blood. These tests are relatively simple to perform. These 
tests aren't available at most doctors' offices, but can be per­
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