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1.0 INTRODUCTION  

This Water Quality Monitoring Plan (WQMP) will serve as a guidance document for collecting and 
analyzing groundwater and surface water samples, managing the associated analytical results, and 
monitoring for any potential releases from the Catawba County Newton Landfill (the Facility).  The 
WQMP complies with 15A NCAC 13B .1630 & .1633 of the North Carolina Solid Waste Management 
Rules (NCSWMR). It is also compliant with recent guidance and memoranda issued by the North 
Carolina Department of Environmental Quality (NCDEQ) Solid Waste Section (SWS), which are included 
in Appendix A.   
 

1.1 Site Description and Regulatory Status 

The Newton Landfill, also known as the Bethany Church Landfill, is a closed municipal solid waste 
(MSW) landfill maintained by Catawba County, North Carolina under solid waste permit No. 18-01. The 
Facility is located on Bethany Church Road, approximately three miles east-southeast of Newton, North 
Carolina. The approximate property boundary and disposal areas are indicated on a portion of the 
USGS 7½ minute topographic map for Newton, North Carolina (Figure 1).  

Groundwater at the Newton Landfill is monitored in accordance with the NCSWMR 15A NCAC 13B 
Section .0601 for MSW landfills closed before October 9, 1993. Surface water is monitored 
semiannually in accordance with NCSWMR 15A NCAC 13B Section 0.602 in conjunction with 
groundwater monitoring events. 

The Facility is currently the subject of a Corrective Action Program, as discussed in the Corrective Action 
Assessment Report dated January 27, 2021 (CDM Smith, 2021b). As part of that program, the County 
acquired additional property to the north of the landfill to provide an additional buffer between the 
edge of waste and the property boundary. Four new monitoring wells (MW-25, MW-26, MW-26D, and 
MW-27) were installed in this area approximately 250 feet from the edge of waste on the northwest 
side of the Facility. Monitoring well construction details are summarized in Table 1. 

 

1.2 Site Geology and Hydrogeology 

The Facility is located within the Inner Piedmont Belt of the Piedmont Physiographic Province.  The 
bedrock of the Inner Piedmont Belt is characterized by medium to high grade metamorphic rocks 
ranging from marble to schist to gneiss, intruded by varying age plutons.  A surface layer of saprolite 
over a transition zone of partially weathered bedrock covers most of the area.  In the Piedmont, the 
thickness of saprolite averages about 52 feet, and in some cases, may exceed depths of 100 feet 
(Daniel, 1990).  The Inner Piedmont is bounded on the northwest by the Brevard Fault zone and on 
the southeast by the Kings Mountain Belt and faults and shear zones that define the central Piedmont 
structure. 

Groundwater flow at the Facility, as is typical for the Inner Piedmont Belt, is primarily within the 
saprolite and the partially weathered bedrock (transition zone); however, some flow also occurs along 
major fractures within the competent bedrock.  The uppermost aquifer includes all three zones.  The 
water table typically reflects topography, and groundwater flows from the higher topography (recharge 
areas) to the valleys where it discharges to perennial creeks, which flow southeast to Hagan Fork, 
located approximately 2,400 feet southeast of the Facility. Hagan Fork is classified as a Class C 
waterway that is protected for uses such as secondary recreation, fishing, wildlife, fish consumption, 
aquatic life including propagation, survival and maintenance of biological integrity, and agriculture.  

.     
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2.0 GROUNDWATER AND SURFACE WATER MONITORING 

2.1 Groundwater Monitoring Network 

Water quality monitoring is conducted semiannually at the Facility, typically in March and September.  
The current monitoring well network consists of compliance monitoring wells MW-1, MW-3, MW-9, MW-
10A, MW-10B, MW-11, MW-13, MW-14, MW-14A, MW-15, MW-16, MW-16A, MW-20, MW-23 
(background well), MW-24, MW-24D, MW-25, MW-26, MW-26D, MW-27, OW-1, and OW-3. In Addition 
to the semiannually sampled wells, monitoring wells MW-7A and MW-18 are sampled every 18 months. 
The locations of the monitoring wells are shown on Drawing 2 and the monitoring well construction 
data are included in Table 1.   

2.1.1 Maintenance of the Groundwater Monitoring Network 

The existing monitoring wells will be used and maintained in accordance with design specifications 
throughout the life of the monitoring program.  Monitoring well specifications are outlined in 15A NCAC 
Subchapter 2C, Section .0100.  Routine well maintenance will include inspection and correction/repair 
of, as necessary, identification labels, concrete apron condition, locking caps and locks, and access 
to the wells.  The Facility will re-evaluate the monitoring network and provide recommendations to the 
NCDEQ-SWS for modifying, rehabilitating, abandoning, or installing replacement or additional 
monitoring wells, as appropriate. 
 

2.1.2    Well Abandonment   

Any monitoring wells at the site which need to be abandoned due to damage, construction activities, 
or approved changes in the monitoring network will be properly abandoned in accordance with the 
procedures for permanent abandonment, as described in 15A NCAC 2C Rule .0113(a)(2).  No wells 
will be abandoned without prior approval from the NCDEQ-SWS. 
 

2.2 Surface Water Monitoring Network 

The surface water monitoring network for the Facility includes two sampling locations designated CR-
1 and SW-2. Both locations are situated near the southeast corner of the landfill on an intermittent 
creek that flows southeast to Hagan Fork, which is located approximately 2,400 feet southeast of the 
Facility. Hagan Fork is classified as a Class C waterway that is protected for uses such as secondary 
recreation, fishing, wildlife, fish consumption, aquatic life including propagation, survival and 
maintenance of biological integrity, and agriculture. The locations of these sampling points are shown 
on Drawing 2.   

3.0 SAMPLING AND ANALYSES 

3.1    Groundwater Sampling Methodology 

Groundwater samples will be collected in accordance with Solid Waste Management Rules 15A NCAC 
13B .1632 and the Solid Waste Section: Guidelines for Groundwater, Soil, and Surface Water Sampling 
(NCDEQ_SWS, 2008).  Copies of the documents, as well as additional guidelines and SWS memoranda 
are included in Appendix A.  Details of well purging, sample withdrawal, and decontamination methods, 
as well as chain-of-custody procedures are outlined in the following sections. 
 

3.1.1 Static Water Levels 

Static water elevations and the total well depth will be measured to the nearest 0.01 foot in each well 
prior to the sampling of each well.  An electronic water level meter will be used for the measurements.  
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Other measuring methods may be used if the depth to water can be measured to the nearest 0.01 of 
a foot (e.g., wetted-tape method).  The distance from the top of the well casing to the water surface 
(and if not already known, the distance to the bottom of the well) will be measured using the tape 
attached to the probe.  Between wells and following completion of the field sampling, the water level 
meter will be decontaminated using the following procedure: 
 

1. Phosphate-free soap and distilled water wash;  
2. Distilled water rinse; and  
3. Air dry. 

 

3.1.2 Monitoring Well Purging and Sampling Methodology 

A low yield well (one that is incapable of yielding three well volumes within a reasonable time) will be 
purged so that water is removed from the bottom of the screened interval.  Low yield wells will be 
evacuated until dry once.  Minimum purge sampling could also be used as an alternate sampling 
method.  The minimum purge approach requires the removal of the smallest possible purge volume 
prior to sampling, generally limited to three volumes of the sampling system.  If the monitoring well is 
purged to dryness, within 24 hours of purging, the first sample will be field tested for at least pH, 
temperature, specific conductance, and turbidity.  Samples will then be collected and containerized in 
the following order unless field conditions justify other sampling regimens: 
 

1. Volatile Organics;  
2. Extractable Organics, Petroleum Hydrocarbons, and Aggregate Organics;  
3. Total Metals;  
4. Nonmetallic Inorganics; and   
5. Physical and Aggregate Properties.   

 
A high yield well (one that is capable of yielding more than three well volumes during purging) will be 
purged so that water is drawn down from the uppermost part of the water column to ensure that fresh 
water from the formation will move upward in the screen.  At no time will a well be evacuated to dryness 
if the recharge rate causes the formation water to vigorously cascade down the sides of the screen, 
which could cause an accelerated loss of volatiles. 
 
A minimum of three well volumes will be evacuated from high-yield wells prior to sampling.  A well 
volume is defined as the water contained within the well casing and pore spaces of the surrounding 
filter pack.  The well volume will be calculated using the following formulas: 
       
  Vc = (dc2/4) x 3.14 x hw x (7.48 gallons/cubic foot)  
  Vc (gallons) = 0.163 x hw (for a 2-inch well) 
  where: 
  Vc = volume in the well casing in gallons 
  dc = casing diameter in feet (dc = 0.167 for a 2-inch well) 
  hw = height of the water column in feet (i.e., well depth minus depth to water) 

 
Each well will be purged and sampled with a disposable bailer or a sampling pump.  The bailer or pump 
will be lowered gently into the well to minimize the possibility of causing degassing of the water.  If 
sampled with a pump, flow rates will be regulated to minimize turbidity and degassing of the water.   
 
Alternatively, low-flow sampling methods may be applied.  Low-flow sampling is a purging method used 
to minimize hydraulic stress at the well-aquifer interface by maintaining low water-level drawdowns, 
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and by using low pumping rates during purging and sampling operations.  Indicator field parameters 
(e.g., dissolved oxygen, pH, etc.) are monitored during purging to determine when sample collection 
may begin.  The US EPA’s Region I - Low Stress (Low Flow) Purging and Sampling Procedure for the 
Collection of Groundwater Samples from Monitoring Wells (USEPA, 2017) contains additional details 
on low-flow sampling procedures.  
 
A pump with a flow regulator may be used to purge the wells.  The pump should be lowered into the 
well slowly to minimize disturbing the water, and the pump should be set within the screened interval 
but at least 2-3 feet above the bottom of the well.  The pump should be started at the lowest speed 
and slowly increased until discharge occurs, and then the pumping rate should be adjusted to minimize 
drawdown (ideally, to less than 0.3 feet), and then once the drawdown is stabilized, the pumping rate 
should remain constant.   
 
Use of a transparent, small-volume flow-through cell with a multi-parameter meter capable of recording 
temperature, pH, specific conductance, dissolved oxygen (DO), and oxidation reduction potential (ORP) 
is recommended.  A separate instrument can be used to measure turbidity.  The instruments should 
be properly calibrated per manufacturer recommendations prior to each use.  These parameters 
should be monitored continuously during pumping until they stabilize.  Stabilization can be considered 
achieved when three consecutive readings are within the following limits:  
   

• Turbidity:   ± 10% (or less than 5 Nephelometric Turbidity Units (NTU)).  
• DO:  ± 10% (or less than 0.5 milligrams per liter (mg/L)). 
• Specific Conductance: ± 3%. 
• Temperature:  ± 3%. 
• pH:  ± 1 unit. 
• ORP: ± 10 mV.  

 
Samples can then be collected for analysis by disconnecting the tubing from the flow-through cell 
(samples should not be collected from the flow-through cell) and carefully dispensing the water from 
the tubing directly into the sample containers.  
 
All equipment used for sampling will be handled in such a manner to ensure that the equipment 
remains decontaminated prior to use.  Clean disposable gloves will be worn by sampling personnel 
and changed between wells.  Between wells and following completion of the field sampling, water level 
meters, sampling pumps, or any other reusable sampling equipment will be properly decontaminated 
using the following procedure: 
 

 1) Phosphate-free soap and distilled water wash;  
 2) Distilled water rinse; and  

  3) Air dry. 
 
The upgradient/background well will be sampled first, followed by the downgradient wells.  The order 
of sampling of the downgradient wells will be evaluated in each sampling event to provide a sequence 
going from less contaminated to more contaminated, if applicable, based on the previous sampling 
event.  
 
Field measurements of temperature, pH, specific conductance, DO, ORP, and turbidity will be made 
before sample collection.  The direct reading equipment used at each well will be calibrated according 
to the manufacturer's specifications prior to each sampling event.  Groundwater samples will be 
collected and containerized in the order of volatilization sensitivity. 
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3.1.3 Surface Water Sampling Methodology 

Surface water samples will only be taken if there is sufficient flowing water and not from stagnant 
pools.  Surface water samples will be collected by carefully dipping a clean, unpreserved sampling 
container into the flow in such a way as to minimize sampling-induced turbidity or agitation of the 
sample, which could cause volatilization. Field measurements of temperature, pH, specific 
conductance, DO, ORP, and turbidity will be made before sample collection, and then the laboratory 
bottles will be carefully filled from the sampling container in the same order as described above for 
groundwater samples.  Sampling equipment will be decontaminated between samples and sampling 
personnel will wear new, disposable, nitrile or latex gloves while handling samples. 
 

3.1.4 Sample Collection, Bottling, and Transportation 

Pre-preserved sample containers are properly prepared by the analytical laboratory scheduled to 
perform the analysis.  No cleaning or preparation of sampling bottles by field personnel should be 
performed.   
 
The volatile organic compound (VOC) vials will be filled in such a manner that no headspace remains 
after filling.  Immediately upon collection, all samples will be placed in coolers on ice where they will 
be stored prior to and during transit to the laboratory.   
 
Samples collected will be properly containerized, packed immediately into pre-cooled coolers and 
either hand-delivered or shipped via overnight courier to the laboratory for analysis.  The chain-of-
custody program will allow for tracing of possession and handling of samples from the time of field 
collection through laboratory analysis.  The chain-of-custody program will include sample labels and 
seals, field logs, chain-of-custody records, shipping documents, and laboratory logs. 
 
Labels sufficiently durable to remain legible when wet will contain the following information: 
 

• Job and sample identification; 
• Monitoring well number or other location;  
• Date and time of collection; 
• Name of collector; 
• Parameter or method to be analyzed; and 
• Preservative, if applicable. 

 
The shipping container will be sealed to ensure that the samples have not been disturbed during 
transport to the laboratory.  If the sample cannot be analyzed because of damage or disturbance, 
whenever possible, the damaged sample will be replaced during the same compliance period.   
 
The field log will contain documentation of the following information: 
 

• Identification of the well; 
• Well depth; 
• Static water level depth; 
• Presence of immiscible layers, odors or other indications of potential contamination; 
• Purge volume (given in gallons); 
• Time well was purged; 
• Date and time of collection; 
• Well sampling sequence; 
• Field analysis data and methods; 
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• Field observations on sampling event;  
• Name of collector(s); and  
• Climatic conditions (temperature, precipitation). 

 
Sample field log forms for groundwater and surface water are provided in Appendix B. 
 
The chain-of-custody record is required to establish the documentation necessary to trace sample 
possession from time of collection to time of receipt at destination.  A chain-of-custody record will 
accompany each individual shipment.  The record will contain the following information: 
 

• Sample destination and transporter; 
• Sample identification numbers; 
• Signature of collector; 
• Date and time of collection; 
• Sample type; 
• Identification of well; 
• Number of sample containers in shipping container; 
• Parameters requested for analysis; 
• Signature of person(s) involved in the chain of possession; 
• Inclusive dates of possession; and 
• Internal temperature of shipping container upon opening (noted by the laboratory). 

 
A copy of the completed chain-of-custody will accompany the shipment and will be returned to the 
shipper with the analytical results.  The chain-of-custody may also be used as the analysis request 
sheet.  A sample chain-of-custody form is included in Appendix B. 
 

3.1.5 Field Blanks, Equipment Blanks, and Trip Blanks 

 A field blank and/or equipment blank will be collected and analyzed during each sampling event to 
verify that the sample collection and handling processes have not affected the integrity of the field 
samples.  The field blank monitors for contamination that might occur between samples and sample 
containers as they are opened and exposed to the sampling environment and an equipment blank 
monitors for possible cross-contamination due to using the same equipment in multiple wells.  The 
field blank will be prepared in the field from lab-pure water (Type II reagent-grade water) supplied by 
the laboratory.  One field blank will be prepared for each sampling event.  The field blank will be 
generated by exposing the lab-pure water to the sampling environment in the same manner as actual 
field samples being collected.   
 
If a non-dedicated pump is used, an equipment blank should be collected by running the lab-pure 
water through the pump after completing all the well sampling.  If the water is also exposed to the 
sampling environment as described above prior to running it through the pump, it can be considered 
both a field and an equipment blank.   
 
The laboratory will provide appropriate sample containers for generation of the field or equipment 
blank(s).  The field or equipment blank(s) will be subjected to the same analyses as the groundwater 
samples.  As with all other samples, the time(s) of the blank collection will be recorded so that the 
sampling sequence is documented.   
 
 Whenever groundwater samples are being collected for volatiles analysis, a trip blank will be 
generated by the laboratory prior to shipment of sampling containers and coolers to the field, using 
lab-pure water as described above.  The trip blank shall be transported with the empty sampling 
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containers to the field but will not be opened at any time prior to analysis at the laboratory.  The trip 
blank will accompany the groundwater samples in the cooler(s) back to the laboratory and will be 
analyzed by the same volatile methods as the associated field samples.  The trip blank monitors for 
potential cross-contamination that might occur between samples or that may be a result of the 
shipping environment. 
 
 Detectable levels of contaminants found in the field blanks or trip blanks will not be used to correct 
the groundwater data but will be noted accordingly.  Detections of constituents in site groundwater or 
surface water samples may be blank-qualified if the concentration detected in the sample is less than 
5 times (or 10 times, in the case of some common laboratory contaminants such as methylene 
chloride and some phthalates) the concentrations of that constituent detected in the field, trip, or 
method blanks.  Contaminants present in trip blanks or field/equipment blanks at concentrations 
within an order of magnitude of those observed in the corresponding groundwater samples may be 
cause for resampling.   
 

3.2    Sample Analytical Requirements 

The analysis of groundwater and surface water samples from the Facility will be conducted by a 
laboratory certified by the NCDEQ.  Analyses will be performed in accordance with U.S. Environmental 
Protection Agency (EPA) SW-846 methods, or other methods as approved by the NCDEQ.   
 
Facility monitoring wells are currently monitored for North Carolina Appendix I volatile organic 
compounds (VOCs), and for total chromium, total nickel, and total lead, as well as for 1,4 dioxane per 
the SWS memorandum dated May 29, 2018. After July 1, 2023, groundwater samples will also be 
analyzed for per-and poly-fluoroalkyl substances (PFAS) per the SWS memoranda dated March 13 and 
July 17, 2023 (see Appendix A). Samples will be collected during two consecutive semiannual 
monitoring events, with additional PFAS monitoring, if any, to be determined by the NCDEQ. In addition, 
field readings for temperature, pH, specific conductance, DO, ORP, and turbidity will be collected for 
each sample.  

On August 28, 2023, LaBella Associates submitted a request on behalf of the Facility to reduce 1,4-
dioxane monitoring at 12 wells around the Facility. In a letter dated September 14, 2023, NCDEQ 
approved the following reductions in 1,4-dioxane monitoring at the Facility: 
 

• Monitoring of 1,4-dioxane can be reduced from a semiannual schedule to semiannual 
monitoring every other year at monitoring wells MW-9, MW-14A, MW-15, MW-20, MW-23, MW-
24, MW-24D, MW-25, MW-26, MW-27, OW-1, and OW-3. 
 

• This schedule will go into effect after completion of the 2nd 2023 semiannual monitoring event. 
After 2023, the next scheduled monitoring events will be the 1st and 2nd 2025 semiannual 
monitoring events. 

 
Surface water at the Facility is sampled semiannually in conjunction with the groundwater monitoring 
events.  All surface water samples are analyzed for North Carolina Appendix I VOCs plus and North 
Carolina Appendix I metals, as well as for 1,4 dioxane per the SWS memorandum dated May 29, 2018. 
PFAS monitoring will also be conducted on a similar schedule to the groundwater monitoring wells 
above. In addition, field readings for temperature, pH, specific conductance, DO, ORP, and turbidity 
will be collected for each sample.    
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3.3    Reporting and Record Keeping 

In accordance with NCSWMR 15A NCAC 13B.1632.(i), a semiannual Water Quality Monitoring Report 
(WQMR) shall be submitted to the NCDEQ-SWS within 120 days of the last day of each semiannual 
sampling event.    
 
The NCDEQ issued a guidance document in November 2014 for the submittal of environmental 
monitoring reports.  Based on this guidance and subsequent memoranda, the semiannual WQMRs 
will include the following:  
 

• An Environmental Monitoring Reporting Form (EMRF), sealed by a professional engineer or 
geologist; 

• A table of all constituents detected during the sampling event;  
• A table of constituents detected above the appropriate groundwater or surface water 

protection standards;  
• A table of field parameter data collected during sampling; 
• A topographic map of the Facility with groundwater potentiometric contours showing 

groundwater flow direction;  
• Calculation of groundwater flow rates;  
• Evaluation, conclusions, and recommendations of a professional engineer or geologist; and  
• Laboratory analytical reports, field data logs, and chains of custody. 

 
In addition, NCDEQ requires the submittal of Laboratory Electronic Data Deliverables (EDDs) in an 
excel spreadsheet in the NCDEQ-required format with each semiannual WQMR.  In a memorandum 
and guidance document dated July 20, 2020, NCDEQ required that EDDs be submitted in the North 
Carolina EQuIS database format.  
 

4.0 COMPARISONS TO STANDARDS 

4.1  Comparison to Groundwater Protection Standards (GPS) 

Constituents detected in the groundwater samples collected from the compliance network shall be 
compared to the GPS as defined in 15A NCAC 13B.1634.(g).  In general, the GPS will be equal to the 
NC2L Standards established by 15A NCAC 2L.0202.  For constituents without NC2L Standards, the 
GPS shall be the Practical Quantitation Limit (PQL) or Method Reporting Limit (MRL). If the SWS 
approves a statistically determined background concentration for a constituent greater than the 
applicable NC2L, the background may be considered the GPS for comparison.  The initial comparison 
will be performed using a value-to-value procedure.  Relevant NC2L Standards are included in 
Appendix C and are current as of the submittal date of this WQMP.  
 
If an analyte is detected above the GPS in a given sampling event, confidence limits may be calculated 
based on the most recent four sampling events.  If the lower confidence limit is not above the GPS, 
the detection shall not be considered a statistically significant level compared to the GPS, even if it is 
a quantified concentration.  
 
If a suspect GPS exceedance is noted during the value-to-value comparison, a confirmation sample 
may be collected.  The results from a confirmation sample will be compared to the GPS in a value-to-
value comparison, or the value may be statistically compared to background, as appropriate.     
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In accordance with 15A NCAC 13B.1633(c)(1) and the SWS memorandum dated August 8, 2016, if 
there is a confirmed exceedance of an analyte above the GPS in a given monitoring well during a 
sampling event, and if it is the first time that analyte has been detected in exceedance in that well, the 
exceedance shall be reported to the NCDEQ within 14 days of the date of the final laboratory report, 
or if there was a confirmation sampling, within 14 days of the date of the confirmation sample 
laboratory report.  
 

4.2  Comparison to Surface Water Standards 

Results for surface water samples will be compared to the surface water standards found in 15A NCAC 
2B (NC2B Standards).  The streams that receive runoff or groundwater discharge from the landfill 
property are all classified as Class C waters; therefore, the lowest of the applicable aquatic life and 
secondary recreation or the fish consumption standards will be used for comparison.  For some metals, 
the NC2B Standards provide hardness-based standards.  If hardness data is available, the standards 
for these metals will be calculated based on the hardness.  If no hardness data is available, the default 
NC2B standards will be used.    
 
For constituents that have no listed NC2B Standard, the results will be compared to North Carolina In-
Stream Target Values (ISTV) values.  If there is no NC2B Standard or ISTV listed, the result will be 
compared to the EPA Nationally Recommended Water Quality Criteria for Aquatic Life & Human Health 
(NRWQC) values.  If none of these standards apply, the PQL or MRL will be the standard.  
 

5.0 STATISTICAL ANALYSES  

Per the April 2011 revision of the NCSWMR (rules .1632-.1637), statistical analysis of groundwater is 
not required; however, 15A NCAC 13B.1632.(g) allows for the use of statistical analyses to establish 
background values should the County elect to do so.  If statistical analyses are used to determine a 
background value for any constituent, the statistical analyses will follow the guidelines set out in 15A 
NCAC 13B.1632.(g) and the Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities – 
Unified Guidance (USEPA, 2009).   
 
In addition, the NC Solid Waste Section Guidelines for Alternate Source Demonstration Submittals for 
Solid Waste Management Facilities (NCDEQ, 2017) includes guidelines for use of statistical analyses 
to determine background concentrations of constituents.  This document states that statistical 
background levels should be calculated using monitoring data where the turbidity values are less than 
10 NTUs. Turbidity measurements must be submitted along with the sample data to demonstrate 
whether suspended sediments are playing a role. Statistical background concentrations should be 
calculated using analytical data from a minimum of ten groundwater samples with turbidity values less 
than 10 NTUs.   
 
The current monitoring well MW-23 serves as the upgradient background monitoring well for the 
Facility. Background data from this well may be used in statistical calculations.  
 
The background data are to be evaluated through the use of Parametric Prediction Limits, Parametric 
Tolerance Intervals, Non-Parametric Prediction Limits, Poisson Prediction Limits, or other methods as 
approved by the SWS.  Selection of statistical methods will be based on the distribution of the data, 
the number of samples, the number of downgradient wells, and/or the percentage of the data that is 
censored (below detection limit). Tests for normality, outliers, Aitchison’s adjustment, tolerance 
intervals, or prediction limits are to be included as appropriate based on the background data.   
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The statistical test by which downgradient data are compared to Facility background data is based 
upon the nature of the data and the number of data values that are less than the laboratory limit of 
detection.  All statistical tests are evaluated at the 0.05 level of significance, 95% confidence level, 
and are conducted as one-tailed tests.  These methods and the criteria for their use are discussed 
below. 
 

5.1  Assumption of Normality 

Prior to conducting statistical tests that are based on the assumption of normally distributed data, 
normality of the background data is evaluated using the Shapiro-Wilk statistic (W).  Normality is 
assessed at the 95% confidence level.  If the raw data fail to follow a normal distribution, the data are 
transformed using a base-10 logarithm. The transformed data are then tested for normality using the 
Shapiro-Wilk statistic. If the log-transformed data also fail to follow a normal distribution, a non-
parametric approach is applied. 
 

5.2    Parametric Upper Tolerance Limit 

In some cases, the background data consist of a minimum of eight independent data values and less 
than or equal to 15% of the background data values are less than the RL for a given analyte.  The 
downgradient values are then compared to the parametric upper tolerance limit in accordance with 
the procedure summarized in the US EPA guidance document Statistical Analysis of Groundwater 
Monitoring Data at RCRA Facilities, Unified Guidance (USEPA, 2009).  
 

5.3    Aitchison’s Adjusted Parametric Upper Prediction Limit 

In those cases where the background data consist of a minimum of eight independent data values 
and more than 15%, but less than or equal to 50%, of the background data values are less than the 
detection limit (DL) for a given analyte, the mean and standard deviation are adjusted.  This is done in 
accordance with the procedure described by Aitchison (1955) and summarized in the Unified 
Guidance (USEPA, 2009).  After the adjustments are made, the downgradient values are compared to 
the Aitchison’s adjusted parametric upper prediction limit in accordance with the procedures 
summarized in the Unified Guidance (USEPA, 2009). 
 

5.4    Non-parametric Upper Tolerance Limit 

In those cases where more than 50%, but less than or equal to 90%, of the background data values 
are less than the DL for a given analyte or the background data fail to follow a normal or log-normal 
distribution, downgradient values are compared to the non-parametric upper tolerance limit.  This 
procedure is done in accordance with the procedures summarized in the Unified Guidance (USEPA, 
2009).  
 

5.5    Poisson Upper Prediction Limit 

In those cases where more than 90% of the background data values are less than the RL for a given 
analyte, the downgradient values are compared to the Poisson upper prediction limit.  These 
comparisons are made in accordance with the procedure summarized in the Unified Guidance (USEPA, 
2009).  
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6.0 ABILITY TO EFFECTIVELY MONITOR RELEASES  

There are no known conditions, physical or hydrogeologic, which will interfere with the effective 
monitoring of the Facility.  Depths to groundwater and bedrock are well defined in and around the site, 
which provides a significant environmental advantage long term monitoring and the ability to detect 
migration of any potential releases of solid waste constituents from the Facility. 
 
The proposed WQMP, when implemented, will be effective in providing early detection of releases from 
the Facility to the surficial aquifer below, thus providing protection to public health and the 
environment.   
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TABLE  1:  Monitoring Well Construction Data
Newton Landfill

Catawba County, North Carolina

Well ID Northing Easting
Total 
Depth

Screen                         
Interval

Well 
Diameter

TOC               
Elevation 

GS                        
Elevation

Feet Feet Ft-BTOC Ft-BGS Inches Ft-AMSL Ft-AMSL
MW-1 NA 699254.60 1359287.60 NA Saprolite 29.0 19.0 - 29.0 2.0 916.09 914.91
MW-3 NA 699465.40 1356838.90 NA Saprolite 40.0 30.0 - 40.0 2.0 1021.81 1020.63
MW-5 NA 699060.60 1358748.90 NA Saprolite 35.0 25.0 - 35.0 2.0 933.54 931.04
MW-6 NA 698947.70 1359162.50 NA Saprolite 35.0 25.0 - 35.0 2.0 922.26 919.76

MW-7A NA 699191.40 1359601.00 NA Bedrock 78.0 66.0 - 78.0 2.0 912.48 909.48
MW-9 NA 699868.80 1358848.30 NA Saprolite 46.0 34.0 - 46.0 2.0 949.58 948.08

MW-10A NA 699576.50 1359040.10 NA Saprolite 49.0 39.0 - 49.0 2.0 944.11 942.60
MW-10B NA 699592.60 1359041.30 NA Bedrock 88.0 78.0 - 88.0 2.0 945.93 942.60
MW-11 NA 700350.20 1358400.10 NA Saprolite 36.0 26.0 - 36.0 2.0 944.70 942.70
MW-12 NA 699674.40 1359226.80 NA Saprolite 35.0 25.0 - 35.0 2.0 924.55 923.00
MW-13 NA 699134.60 1359184.60 NA PWR 78.0 68.0 - 78.0 2.0 923.19 921.70
MW-14 NA 698855.70 1357834.90 NA Saprolite 35.0 25.0 - 35.0 2.0 1003.63 1002.10

MW-14A NA 698861.10 1357821.20 NA Bedrock 86.0 76.0 - 86.0 2.0 1004.46 1002.50
MW-15 NA 698848.20 1358150.40 NA Saprolite 34.0 24.0 - 34.0 2.0 979.88 978.46
MW-16 NA 699085.70 1359385.20 NA NA 20.0 10.0 - 20.0 2.0 907.13 905.60

MW-16A NA 699074.50 1359395.60 NA Bedrock 82.0 72.0 - 82.0 2.0 906.14 904.10
MW-18 NA 699470.90 1359350.70 NA Bedrock 83.0 70.5 - 83.0 2.0 921.45 918.48
MW-19 NA 699201.90 1359617.60 NA Bedrock 116.0 106.0 - 116.0 2.0 913.67 911.36
MW-20 NA 698842.20 1358421.20 NA Saprolite 85.0 80.0 - 85.0 2.0 966.19 962.52
MW-21 NA 698544.10 1358174.10 NA Saprolite 70.0 60.0 - 70.0 2.0 980.61 977.65
MW-23 NA 698941.40 1356756.10 NA Saprolite 34.0 24.0 - 34.0 2.0 1016.50 1013.43
MW-24 NA 698582.70 1358715.00 NA Saprolite 37.0 27.0 - 37.0 2.0 954.14 951.20

MW-24D NA 698600.00 1358722.10 NA PWR 86.0 76.0 - 86.0 2.0 953.64 950.93
MW-25 9/10/2020 701218.90 1357507.40 HSA Saprolite 35.0 20.0 - 35.0 2.0 1003.30 1000.42
MW-26 9/9/2020 700918.40 1358025.50 HSA Saprolite 20.0 5.0 - 20.0 2.0 963.87 960.97

MW-26D 9/9/2020 700923.90 1358021.10 HSA/Air Bedrock 79.0 64.0 - 79.0 2.0 964.52 961.50
MW-27 9/10/2020 700663.20 1358444.80 HSA Saprolite 35.0 20.0 - 35.0 2.0 956.18 953.13

Notes:
GS Elev. = Ground Surface Elevation Ft-AMSL = Feet Above Mean Sea Level HSA - Hollow Stem Auger
TOC Elev. = Top of Casing Elevation Ft-BTOC = Feet Below Top of Casing
DTW = Depth to Groundwater (Static) Ft-BGS = Feet Below Ground Surface
GW Elev. = Groundwater Elevation Northing and Easting Coordinates - North American Datum 1983 State Plane Feet North Carolina

Installation                
Date

Drilling   
Method

Screened 
Lithology

Catawba County, Newton Landfill 
Permit # 18-01

LaBella Associates
November 2023
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October 27, 2006 

To:  SW Director/County Manager/Consultant/Laboratory

From:  NC DENR-DWM, Solid Waste Section 

Re: New Guidelines for Electronic Submittal of Environmental Monitoring Data 

The Solid Waste Section receives and reviews a wide variety of environmental monitoring data from permitted 
solid waste management facilities, including the results from groundwater and surface water analyses, leachate 
samples, methane gas readings, potentiometric measurements, and corrective action data.  We are in the process 
of developing a database to capture the large volume of data submitted by facilities.   

To maintain the integrity of the database, it is critical that facilities, consultants, and laboratories work with the 
Solid Waste Section to ensure that environmental samples are collected and analyzed properly with the resulting 
data transferred to the Solid Waste Section in an accurate manner. 

In order to better serve the public and to expedite our review process, the Solid Waste Section is requesting 
specific formatting for environmental monitoring data submittals for all solid waste management facilities.   

Effective, December 1, 2006, please submit a Solid Waste Environmental Monitoring Data Form in 
addition to your environmental monitoring data report.  This form will be sent in lieu of your current cover 
letter to the Solid Waste Section.  The Solid Waste Environmental Monitoring Data Form must be filled out 
completely, signed, and stamped with a Board Certified North Carolina Geologist License Seal. 

The solid waste environmental monitoring data form will include the following: 
1. Contact Information 
2. Facility Name 
3. Facility Permit Number 
4. Facility Address 
5. Monitoring Event Date (MM/DD/YYYY) 
6. Water Quality Status:  Monitoring, Detection Monitoring, or Assessment Monitoring 
7. Type of Data Submitted:  Groundwater Monitoring Wells, Groundwater Potable Wells, Leachate, 

Methane Gas, or Corrective Action Data 
8. Notification of Exceedance of Groundwater, Surface Water, or Methane Gas (in table form) 
9. Signature
10. North Carolina Geologist Seal 
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Most of these criteria are already being included or can be added with little effort.  The Solid Waste 
Environmental Monitoring Data Form can be downloaded from our website:  
http://www.wastenotnc.org/swhome/enviro_monitoring.asp.

The Solid Waste Section is also requesting a new format for monitoring wells, potable wells, surface water 
sampling locations, and methane probes.  This format is essential in the development and maintenance of the 
database.  The Solid Waste Section is requesting that each sampling location at all North Carolina solid waste 
management facilities have its own unique identification number.  We are simply asking for the permit number 
to be placed directly in front of the sampling location number (example:  9901-MW1 = Permit Number 99-01 
and Monitoring Well MW-1).  No changes will need to be made to the well tags, etc.  This unique identification 
system will enable us to accurately report data not only to NCDENR, but to the public as well.  We understand 
that this new identification system will take some time to implement, but we feel that this will be beneficial to 
everyone involved in the long term. 

Additionally, effective December 1, 2006, the Practical Quantitation Limits (PQLs) established in 1994 
will change.  The Solid Waste Section is requiring that all solid waste management facilities use the new Solid 
Waste Reporting Limits (SWRL) for all groundwater analyses by a North Carolina Certified Laboratory.
Laboratories must also report any detection of a constituent even it is detected below the new SWRL (e.g., J 
values where the constituent was detected above the detection limit, but below the quantitation limit). 

PQLs are technology-based analytical levels that are considered achievable using the referenced analytical 
method.  The PQL is considered the lowest concentration of a contaminant that the lab can accurately detect and 
quantify.  PQLs provided consistency and available numbers that were achievable by the given analytical 
method.  However, PQLs are not health-based, and analytical instruments have improved over the years 
resulting in lower achievable PQLs for many of the constituents.  As a result, the Solid Waste Section has 
established the SWRLs as the new reporting limits eliminating the use of the PQLs. 

We would also like to take this opportunity to encourage electronic submittal of the reports.  This option is 
intended to save resources for both the public and private sectors.  The Solid Waste Section will accept the 
entire report including narrative text, figures, tables, and maps on CD-ROM.  The CD-ROM submittal shall 
contain a CD-ROM case and both CD-ROM and the case shall be labeled with the site name, site address, 
permit number, and the monitoring event date (MM/DD/YYYY).  The files may be a .pdf, .txt, .csv, .xls, or .doc 
type.  Also, analytical lab data should be reported in an .xls file.  We have a template for analytical lab data 
available on the web at the address listed above.

If you have any questions or concerns, please call (919) 508-8400.  Thank you for your anticipated cooperation 
in this matter. 
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North Carolina Department of Environment and Natural Resources 
Dexter R. Matthews, Director Division of Waste Management Michael F. Easley, Governor

William G. Ross Jr., Secretary
February 23, 2007 

EMORANDUMM

o: Solid Waste Directors, Landfill Operators, North Carolina Certified Laboratories, and Consultants 

rom: North Carolina Division of Waste Management, Solid Waste Section  

Re: ste Section Memorandum Regarding New 
Guidelines for Electronic Submittal of Environmental Data. 

arolina Solid Waste Section memo titled, “New Guidelines for Electronic Submittal of Environmental Data.” 

adily available laboratory analytical methodology and current health-based groundwater protection standards. 

efinitions

T

F

Addendum to October 27, 2006, North Carolina Solid Wa

The purpose of this addendum memorandum is to provide further clarification to the October 27, 2006, North
C

The updated guidelines is in large part due to questions and concerns from laboratories, consultants, and the 
regulated community regarding the detection of constituents in groundwater at levels below the previous 
practical quantitation limits (PQLs).  The North Carolina Solid Waste Section solicited feedback from the 
regulated community, and, in conjunction with the regulated community, developed new limits.  The primary 
purpose of these changes was to improve the protection of public health and the environment.  The North 
Carolina Solid Waste Section is concerned about analytical data at these low levels because the earliest possible 
detection of toxic or potentially carcinogenic chemicals in the environment is paramount in the North Carolina 
Solid Waste Section’s mission to protect human health and the environment.  Low level analytical data are 
critical for making the correct choices when designing site remediation strategies, alerting the public to health 
threats, and protecting the environment from toxic contaminants.  The revised limits were updated based on 
re

D

s are also an attempt to clarify the meaning of these 
rms as used by the North Carolina Solid Waste Section. 

e that can be measured and 
ported with 99% confidence that the analyte concentration is greater than zero.   

 is the minimum concentration of a 
target analyte that can be accurately determined by the referenced method.   

Many definitions relating to detection limits and quantitation limits are used in the literature and by government 
agencies, and commonly accepted procedures for calculating these limits exist.  Except for the Solid Waste 
Section Limit and the North Carolina 2L Standards, the definitions listed below are referenced from the 
Environmental Protection Agency (EPA).  The definition
te

Method Detection Limit (MDL) is the minimum concentration of a substanc
re

Method Reporting Limit or Method Quantitation Limit (MRL or MQL)



Practical Quantitation Limit (PQL) is a quantitation limit that represents a practical and routinely achievable 
quantitation limit with a high degree of certainty (>99.9% confidence) in the results.  Per EPA Publication 
Number SW-846, the PQL is the lowest concentration that can be reliably measured within specified limits of 
precision and accuracy for a specific laboratory analytical method during routine laboratory operating 
conditions in accordance with "Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods. The
PQL appears in 
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older NCDENR literature; however, it is no longer being used by the North Carolina Solid 
aste Section.

n.  The nomenclature of the SWRL described in the October 
7, 2006, memorandum has changed to the SWSL.

C 2L .0200, Classifications and Water Quality Standards Applicable to the 
roundwaters of North Carolina.

ethod Detection Limits (MDLs)

W

Solid Waste Section Limit (SWSL) is the lowest amount of analyte in a sample that can be quantitatively 
determined with suitable precision and accuracy.  The SWSL is the concentration below which reported 
analytical results must be qualified as estimated.  The SWSL is the updated version of the PQL that appears in 
older North Carolina Solid Waste Section literature.  The SWSL is the limit established by the laboratory survey 
conducted by the North Carolina Solid Waste Sectio
2

North Carolina 2L Standards (2L) are water quality standards for the protection of groundwaters of North 
Carolina as specified in 15A NCA
G

M

he North Carolina Solid Waste Section is now 
quiring laboratories to report to the method detection limit. 

atories generally report the highest method detection limit for all the instruments 
sed for a specific method. 

ata below unspecified or non-statistical reporting limits severely biases data sets and restricts their usefulness.

olid Waste Section Limits (SWSLs)

Clarification of detection limits referenced in the October 27, 2006, memorandum needed to be addressed 
because of concerns raised by the regulated community.  T
re

Method detection limits are statistically determined values that define the concentration at which measurements 
of a substance by a specific analytical protocol can be distinguished from measurements of a blank (background 
noise).  Method detection limits are matrix-specific and require a well defined analytical method.  In the course 
of routine operations, labor
u

In many instances, the North Carolina Solid Waste Section gathers data from many sources prior to evaluating 
the data or making a compliance decision.  Standardization in data reporting significantly enhances the ability to 
interpret and review data because the reporting formats are comparable.  Reporting a method detection limit 
alerts data users of the known uncertainties and limitations associated with using the data.  Data users must 
understand these limitations in order to minimize the risk of making poor environmental decisions.  Censoring 
d

S

nd surface water data reported to the North Carolina Solid Waste 
ection.  The PQLs will no longer be used.  

Due to comments from the regulated community, the North Carolina Solid Waste Section has changed the 
nomenclature of the new limits referenced on Page 2 of the October 27, 2006, memorandum, from the North 
Carolina Solid Waste Reporting Limits (SWRL) to the Solid Waste Section Limits (SWSL).  Data must be 
reported to the laboratory specific method detection limits and must be quantifiable at or below the SWSL.  The 
SWSLs must be used for both groundwater a
S



The North Carolina Solid Waste Section has considered further feedback from laboratories and the regulated 
community and ha
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s made some additional changes to the values of the SWSLs.  These changes may be viewed 

ttp://www.wastenotnc.org/sw/swenvmonitoringlist.asp 

nalytical Data Reporting Requirements

on our webpage: 
h

A

al
boratory method detection limit with all analytical laboratory results along with the following requirements: 

oncentration, compliance action may not be taken unless it is statistically significant 
crease over background. 

hese analytical results may require additional confirmation. 

he possibility that a constituent concentration may exceed the North Carolina 2L Standards in the 
ture.

hese analytical results may be used for compliance without further confirmation. 

 will be returned and deemed unacceptable.  Submittal of unacceptable data may lead to 

lectronic Data Deliverable (EDD) Submittal

The strategy for implementing the new analytical data reporting requirements involves reporting the actu
la

1) Any analyte detected at a concentration greater than the MDL but less than the SWSL is known to be present, 
but the uncertainty in the value is higher than a value reported above the SWSL.  As a result, the actual 
concentration is estimated.  The estimated concentration is reported along with a qualifier (“J” flag) to alert data 
users that the result is between the MDL and the SWSL.  Any analytical data below quantifiable levels should 
be examined closely to evaluate whether the analytical data should be included in any statistical analysis.  A 
statistician should make this determination.  If an analyte is detected below the North Carolina 2L Standards, 
even if it is a quantifiable c
in

T

2) Any analyte detected at a concentration greater than the SWSL is present, and the quantitated value can be 
reported with a high degree of confidence.  These analytes are reported without estimated qualification.  The 
laboratory’s MDL and SWSL must be included in the analytical laboratory report.  Any reported concentration 
of an organic or inorganic constituent at or above the North Carolina 2L Standards will be used for compliance 
purposes, unless the inorganic constituent is not statistically significant).  Exceedance of the North Carolina 2L 
Standards or a statistically significant increase over background concentrations define when a violation has 
occurred.  Any reported concentration of an organic or inorganic constituent at or above the SWSL that is not 
above an North Carolina 2L Standard will be used as a tool to assess the integrity of the landfill system and 
predict t
fu

T

Failure to comply with the requirements described in the October 27, 2006, memorandum and this addendum to 
the October 27, 2006, memorandum will constitute a violation of 15A NCAC 13B .0601, .0602, or .1632(b), 
and the analytical data
enforcement action.   

E

he analytical laboratory data.  This option is intended to save resources 
r both the public and private sectors. 

The North Carolina Solid Waste Section would also like to take this opportunity to encourage electronic 
submittal of the reports in addition to t
fo

The North Carolina Solid Waste Section will accept the entire report including narrative text, figures, tables, 
and maps on CD-ROM.  Please separate the figures and tables from the report when saving in order to keep the 



size of the files smaller.  The CD-ROM submittal shall contain a CD-ROM case and both CD
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-ROM and the 
ase shall be labeled with the site name, site address, permit number, and the monitoring event date 

ab data and field data.  This template is available on our webpage: 
ttp://www.wastenotnc.org/swhome/enviro_monitoring.asp.  Methane monitoring data may also be submitted 

ry or exceeds 25% of the LEL 
 facility structures (excluding gas control or recovery system components), include the exceedance(s) on the 

 you have any questions or concerns, please feel free to contact Jaclynne Drummond (919-508-8500) or Ervin 

Thank you for your continued cooperation with this matter. 

c
(MM/DD/YYYY).  The reporting files may be submitted as a .pdf, .txt, .csv, .xls,. or .doc type.

Also, analytical lab data and field data should be reported in .xls files.  The North Carolina Solid Waste Section 
has a template for analytical l
h
electronically in this format. 

Pursuant to the October 27, 2006, memorandum, please remember to submit a Solid Waste Section 
Environmental Monitoring Reporting Form in addition to your environmental monitoring data report.  This 
form should be sealed by a geologist or engineer licensed in North Carolina if hydrogeologic or geologic 
calculations, maps, or interpretations are included with the report.  Otherwise, any representative that the 
facility owner chooses may sign and submit the form.  Also, if the concentration of methane generated by the 
facility exceeds 100% of the lower explosive limits (LEL) at the property bounda
in
North Carolina Solid Waste Section Environmental Monitoring Reporting Form. 

If
Lane (919-508-8520). 



 
North Carolina Department of Environment and Natural Resources 

Division of Waste Management                    
Pat McCrory                                               John E. Skvarla, III 

Governor                Secretary 
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November 5, 2014 
 
MEMORANDUM 
 
To:          Solid Waste Directors, Public Works Directors, Landfill Operators, and Landfill Owners 
 
From:     Solid Waste Section 
 
Re:         Groundwater, Surface Water, Soil, Sediment, and Landfill Gas Electronic Document Submittal 
 
The Solid Waste Section is continuing its efforts to improve efficiencies in document management.  All 
groundwater, surface water, soil, sediment, and landfill gas documents submitted to the Solid Waste Section are 
stored electronically and are made readily available for the public to view on our webpage.  Please remember that 
hard copies/paper copies are not required, and should not be submitted.  The submittal of these electronic 
documents following a consistent electronic document protocol will also assist us in our review.  Please follow 
these procedures when submitting all groundwater, surface water, soil, sediment, and landfill gas documents to the 
Solid Waste Section. 
 
Submittal Method and Formatting 

• All files must be in portable document format (pdf) except for Electronic Data Deliverables (EDDs) 
unless otherwise specified by the Solid Waste Section.  All pdf files should meet these requirements: 

o Optical Characteristic Recognition (OCR) applied; 
o Minimum of 300 dpi; 
o Free of password protections and/or encryptions (applies to EDDs as well); 
o Optimized to reduce file size; and  
o Please begin using the following naming convention when submitting all electronic files:  Permit 

Number (00-00)_Date of Document (YYYYMMDD).  For example: 00-00_20140101. 
• Please submit all files via email or by file transfer protocol (FTP) via email to the appropriate 

Hydrogeologist unless otherwise specified by the Solid Waste Section.  If the electronic file is greater 
than 20 MB, please submit the file via FTP or on a CD.  If submitting a CD, please mail the CD to the 
appropriate Hydrogeologist.  The CD should be labeled with the facility name, permit number, county, 
name of document, date of monitoring event (if applicable), and the date of document. 

• Please be sure a signed Environmental Monitoring Data Form is submitted as part of the electronic file for 
all water quality and landfill gas documents (monitoring, alternate source demonstration, assessment, 
investigation, corrective action).  This completed form should be the first page of the document before the 
cover/title page and should not be submitted as an individual file.  Blank forms can be downloaded at 
http://www.wastenotnc.org/swhome/EnvMonitoring/NCEnvMonRptForm.pdf 

 
Monitoring Data 
Monitoring data documents may include any or all of the following: 1) groundwater and surface water monitoring; 
2) soil and sediment, and 3) landfill gas monitoring.  In addition to the above procedures, at a minimum, please 
include the following: 
 
Groundwater and Surface Water Monitoring 

• A copy of the laboratory report(s). 
• A copy of the sampling log(s). 
• A separate table of detections and exceedances for each monitoring location.  

http://www.wastenotnc.org/swhome/EnvMonitoring/NCEnvMonRptForm.pdf
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o All analytical results should be reported in micrograms per liter (ug/L) except for field 
parameters and specific Monitored Natural Attenuation (MNA) parameters. 

o Please also include the laboratory’s method detection limit (MDL) in ug/L, the Solid Waste 
Section Limit (SWSL) in ug/L, the appropriate NC regulatory standard in ug/L (2L, 2B, 
GWPS, IMAC), and the Federal Maximum Contaminant Level (MCL) in ug/L. 

o Please BOLD each exceedance result. 
• A separate table of field parameters for each monitoring location. 
• An Electronic Data Deliverable (EDD) spreadsheet for each monitoring event submitted in the correct 

format.  All analytical results should be reported in micrograms per liter (ug/L) except for field 
parameters and specific Monitored Natural Attenuation (MNA) parameters.  The blank EDD template 
can be downloaded at http://www.wastenotnc.org/swhome/enviro_monitoring.asp.  Please pay 
attention to the formats within the spreadsheet.  Any EDD received that is not formatted correctly will 
be emailed back to be resubmitted via email within five (5) days.   

• A separate groundwater monitoring well construction table. 
o Please also include the date the well was drilled, well diameter, total well depth, depth to top 

of screened interval (in feet), screened interval (in feet), geology of screened interval, TOC 
elevation, ground elevation, groundwater elevation, GPS coordinates (latitude and longitude), 
and depth to water (in feet). 

• A separate groundwater table with groundwater flow rate(s). 
• A recent facility figure that includes labeled groundwater and surface water monitoring locations. 
• A groundwater flow map with an arrow(s) indicating flow direction(s), including date the 

measurements were taken. 
 
Soil and Sediment Sampling 

• A copy of the laboratory report(s). 
• A copy of the sampling log(s). 
• A separate table of detections and exceedances for each sampling location.   

o Please also include the results in micrograms per liter (ug/L), the laboratory’s method 
detection limit (MDL) in ug/L, and the appropriate NC regulatory standard (PSRG) in ug/L. 

o Please BOLD each exceedance result. 
• A separate table of soil and/or sediment characteristics. 
• A recent facility figure that includes labeled sampling locations. 

 
Landfill Gas Monitoring 

• A blank Landfill Gas Monitoring Data Form can be found within the Landfill Gas Monitoring 
Guidance document and can be downloaded at 
http://portal.ncdenr.org/c/document_library/get_file?uuid=da699f7e-8c13-4249-9012-
16af8aefdc7b&groupId=38361. 

• A separate table of landfill gas detections and exceedances for each monitoring location.  Please 
BOLD each exceedance result. 

• A recent facility figure that includes labeled landfill gas monitoring locations (both permanent and 
temporary). 

 
If you have any questions or concerns regarding electronic submittals, please feel free to contact the 
Hydrogeologist overseeing your facility.  The Solid Waste Section greatly appreciates your assistance on 
this matter.  Working together, we can continue to provide excellent customer service to you and to the 
public. 

• Jackie Drummond, Asheville Regional Office, 828-296-4604, jaclynne.drummond@ncdenr.gov 
• Ervin Lane, Raleigh Central Office, 919-707-8288, ervin.lane@ncdenr.gov 
• Elizabeth Werner, Raleigh Central Office, 919-707-8253, elizabeth.werner@ncdenr.gov 
• Christine Ritter, Raleigh Central Office, 919-707-8254, christine.ritter@ncdenr.gov 
• Perry Sugg, Raleigh Central Office, 919-707-8258, perry.sugg@ncdenr.gov 

 

http://www.wastenotnc.org/swhome/enviro_monitoring.asp
http://portal.ncdenr.org/c/document_library/get_file?uuid=da699f7e-8c13-4249-9012-16af8aefdc7b&groupId=38361
http://portal.ncdenr.org/c/document_library/get_file?uuid=da699f7e-8c13-4249-9012-16af8aefdc7b&groupId=38361
mailto:jaclynne.drummond@ncdenr.gov
mailto:ervin.lane@ncdenr.gov
mailto:elizabeth.werner@ncdenr.gov
mailto:christine.ritter@ncdenr.gov
mailto:perry.sugg@ncdenr.gov


NEW EDD – 
SOLID WASTE  

 

SPECIAL NOTE 
Use of the new NCDEQ EDD is intended to replace existing Electronic Data Deliverables (EDD) or spreadsheets of field and 
lab analytical data. It is not intended to replace any reports or narratives that accompany this data. The new NCDEQ EDD is 
built to be comprehensive in the data that can be collected, but it does not mean that providing this data is required. 
 
Data providers should consult with the NC DEQ Project Manager (PM) prior to preparing and submitting EDDs to verify what 
data will be submitted for their project. Communication with the PM can help to avoid unnecessary efforts. It is the 
responsibility of the data provider to coordinate with the NC DEQ to ensure that the data collected are submitted under the 
correct Facility/Site ID. Please verify the Facility/Site ID number information with your NC DEQ project manager. 
 

NCDEQ EDD – SOLID WASTE VERSION 
The NCDEQ EDD has been trimmed down to contain only the sections (tabs) of the NCDEQ EDD applicable for Solid 
Waste facilities. These tabs have been grouped by color based on submittal frequency. The yellow tabs: DataProvider_v1 
and Location_v1 are submitted only once per facility/site prior to submittal of environmental monitoring data. The blue 
tabs: FieldResults_v1, Sample_v1, TestResultsQC_v1, and Batch_v1 are submitted during each sampling event.  
 
Because our new data system is structured with certain business rules in place, it is necessary for data providers (facility 
contacts, consultants, or labs) to submit an Initial EDD (yellow tabs) prior to submitting any environmental monitoring data. 
An Initial EDD provides information about the data provider and sampling locations for a facility. This Initial EDD is only 
submitted once, unless there are changes, such as changing a contact name or an addition of a sampling site, which would 
require a resubmittal.  
 
Sampling Event EDD (blue tabs) is submitted whenever sampling takes place. A Sampling Event EDD consists of data tables 
for analytical samples collected at a Facility and associated Locations. The FieldResults_v1 will contain field parameters 
collected during the sampling event. The Sample_v1 table will contain sample matrix, collection date and time, sample type, 
etc. The TestResultsQC_v1 table will contain analytical results, methods, detection limits, reporting limits, etc. This table also 
contains laboratory and validator quality control (QC) data.  
 

Initial EDD Sections 
 

Data Provider  
Provides general information about the data provider and the site contact to be used by NC DEQ, if questions arise. This 
table need only be submitted once for each data provider. All subsequent EDD submissions to NC DEQ for any site by the 
same data provider will reference the Data Provider information originally submitted. 
 

Location 
Contains a record for each of the sampling locations for a facility. A Location table needs to be submitted for any and all 
locations that will have samples, water levels, well information, or any other EDD sections requiring the use of a Location ID. 



This section may be submitted multiple times for a site if new locations are added to the site, or if additional information is 
added for existing locations. To ensure accurate location information, the following fields are required to be submitted with 
this section: 
 

Sampling Event EDD Sections 
 

Field Results 
Contains data specific to the collection of field parameters (turbidity, temperature, specific conductance, pH, Eh, dissolved 
oxygen, etc.). Data providers are required to submit Location data first during the Initial EDD submittal process prior to 
submitting Field Results, so that presentation of information for duplicate locations does not present errors when loading 
data to the database. 
 

Sample 
Provides information for each sample collected at a site and location. The Sample ID (sys_sample_code) field is used to 
store a unique Sample ID assigned by either NC DEQ or a data provider that is independent of the Lab Sample ID. If the 
sample type is a duplicate or dup (e.g. matrix spike/matrix spike duplicate [MS/MSD], blind dup, lab dup, etc.), the Sample 
ID (sys_sample_code) of the original sample from which the duplicate is derived is required in the parent_sample_code field 
of the Sample_v1 EDD file. Otherwise, this field is left null for all non- duplicate samples. Data providers shall not use special 
characters (e.g. #, ‘, “, @, !) when naming samples. Inclusion of such characters in the sys_loc_codes and sys_sample_codes 
can be incompatible with the database. 
 
The use of hyphens to separate segments of a sys_sample_code is beneficial for sample name readability. NC DEQ 
recommends including the sample date in the name in order to make it unique for each sampling event and unique from 
the location ID. It is beneficial to put the year first, followed by month, and then day in order for the dates to sort correctly 
in the database. 
 
Example of Reporting Sample ID 
Sys_sample 
_code 

Sample_type 
_code 

Sample_source Parent Sample 
Required 
(Y/N)? 

Parent_sample 
_code 

Sample_date Sys_loc_code 

8003-MW1-
20200618 

N Field N  06/18/2020 
12:01 PM 

8003-MW1 

MW-FB-
20200618 

FB Field N  06/18/2020 
12:30 PM 

 

MW-TB-
20200618 

TB Field N  06/18/2020 
7:00 AM 

 

8003-MW1-FD-
20200618 

FD Field Y 8003-MW1-
20200618 

06/18/2020 
12:01 PM 

8003-MW1 

8003-MW1-MS-
20200618 

MS Field Y 8003-MW1-
20200618 

06/18/2020 
12:01 PM 

8003-MW1 

N = normal FB = field blank TB = trip blank FD = field duplicate MS = matrix spike 
Y = yes N = no 
 
As identified in the table above, the sys_loc_codes for field QC samples, including trip blanks (TB) and field blanks (FB) must 
be null. The sys_sample_codes for QC samples must be consistent with the codes identified in the valid values file. Further, 
when identifying field QC samples, such as TBs and FBs, the data provider must include a unique identifier in the sample 
name, such as a sample date, so that the result is unique in the database. All normal, “N”, environmental samples require a 
location. NC DEQ does not require locations for clean fill samples or waste characterization samples. Waste 
characterization samples use the sample_type_code “WC”. Clean fill samples use the sample_type_code “CF”. Generally, 
these samples are collected from drums, stockpiles, or a material source for which the location will change and therefore 
will not be representative of a given location on the site. 



 

Test Results QC 
Contains information pertaining to analytical tests performed on samples with laboratory QC data elements. This EDD 
section may also be used to capture data collected in the field with direct reading instruments such as water quality meters 
and from field test kits, however, it is preferred that data be submitted in the FieldResults_v1 EDD section.  
 

Batch 
The Batch_v1 EDD section contains data that relate the individual samples to their laboratory sample batch identifiers and 
laboratory sample delivery groups. The fields in this section need to match the data entered in corresponding fields in the 
TestResultQC_v1 section. 
 

FURTHER INFORMATION 
A detailed description of the data fields in each of the EDD sections can be found in the NCDEQ EDD Description File. 
 
 
 

http://download.earthsoft.com/NCDEQ/NCDEQEDDDescription.xlsx


DEQ: Environmental 
Data Submissions 

ELECTRONIC DATA DELIVERABLE (EDD) FORMAT INFORMATION FOR 
ELECTRONIC DATA PROVIDERS 

The North Carolina Department of Environmental Quality (Department) has procured an environmental data 
management system to streamline the submittal, organization, and presentation of environmental data collected 
across the state. The new data management system uses the database software application EQuISTM (EQuIS) 
from EarthSoft® Inc. (EarthSoft). 

NC DEQ's Division of Water Resources (DWR) and the Division of Waste Management (DWM) are the first 
groups to begin using this new system. As part of this effort, DWR and DWM have adopted a standardized 
electronic data deliverable (EDD) format that is required for all data submitted. Data must be formatted to meet 
the guidelines specified by NC DEQ. 

Data providers are responsible for submitting a complete data package. A lab or other subcontractor should 
provide their data to the primary consultant, who must ensure the supporting tables (such as sample location 
coordinates) are complete. Use of the new NCDEQ EDD is intended to replace existing Electronic Data 
Deliverables (EDD) or spreadsheets of field and lab analytical data. It is not intended to replace any reports or 
narratives that already accompany this data. The new NCDEQ EDD is built to be comprehensive in the data that 
can be collected, but it does not mean that providing this data is required. Data providers should consult with 
their NC DEQ Project Manager (PM) prior to preparing and submitting EDDs to verify what data is required for 
their project. Communication with the PM can help to avoid unnecessary efforts. 

Follow the steps and links below to submit data in the EDD 
format: 
Step 1: Initial Setup 
Download the following files to prepare the data submission to produce a properly formatted EDD. User 
Manuals are available to provide detailed instructions on data preparation as well as identification of data fields 
that NC DEQ requires for data submittals. 

• NC DEQ format files are templates in Microsoft Excel that are used to prepare the data submittal in the EDD 
format. Download the template appropriate to the type of data to be submitted. 

https://earthsoft.com/products/edp/ncdeq-edp-format/
https://earthsoft.com/products/edp/ncdeq-edp-format/


• The Valid Value files are tables in Microsoft Excel that provide data for a number of the fields that make up 
the EDD format. If there is no appropriate value on the list of valid values, you can request that it be added 
by sending an email to your NC DEQ program manager contact. Please include your name and your 
company contact information, the name of the valid value reference list, the new value needed and any other 
information that you deem helpful. A notification containing an acceptance or rejection of your valid value 
request will be emailed back. Any changes accepted will be available in an updated .RVF file will be posted 
for all Data Providers to use. 

 

Step 2: Check your EDD 
Data providers must download and install the EQuIS Data Processor (EDP) to check their properly NC DEQ EDD 
formatted file. EDP's software was created by EarthSoft and you will be redirected to their site to download the 
EDP and NC DEQ EDD format file. An installation guide is available to assist you through the installation of EDP. 
EDP performs a series of formatting checks on the EDD and identifies a select group of errors in the data file 
prior to submission. EDP should streamline the process of preparing, reviewing, and finalizing EDD submissions 
to NC DEQ. 
 
You will need to register the EDP software with EarthSoft (this is free), instructions on this are located in the EDP 
Installation Guide (PDF). You will typically receive an email within 5 business days from the NC DEQ EDAMS 
Administrator confirming the software registration and providing a user login id and password to submit the 
checked EDD. If you do not receive a confirmation email within 5 days, please do not attempt to reregister, 
contact your NC DEQ program manager contact. 

The valid values used by the system are periodically updated for the EDP; therefore, it is important to use the 
most recent version of the EDP and NC DEQ format file. The NC DEQ website in conjunction with the EarthSoft 
website will have the most up-to-date EDP and format file. Please periodically check this website to verify that 
you are using the most current version of the EDP and format file. For further information covering the functions 
of the EDP program, please refer to EarthSoft's online Standalone EDP documentation. 

 

Step 3: Submit your EDD 
When the EDD has cleared the EDP checker, use “Save as…” to produce a properly named and formatted .ZIP 
file. The submission package should be transmitted along with any other reports, summaries, or narratives in a 
similar manner to previously submitted data. 

Additional Guidance Information: 
Additional guidance will be provided on this webpage as it becomes available. In addition, you can join 
the EarthSoft Community Center for announcements, training opportunities, and access to EQuIS forums and 

https://earthsoft.com/products/edp/ncdeq-edp-format/
https://earthsoft.com/products/edp/ncdeq-edp-format/
http://download.earthsoft.com/NCDEQ/Instructions%20for%20Installing%20EQuIS7%20Data%20Processor%20(EDP)%20Standalone.pdf
http://download.earthsoft.com/NCDEQ/Instructions%20for%20Installing%20EQuIS7%20Data%20Processor%20(EDP)%20Standalone.pdf
http://download.earthsoft.com/NCDEQ/Instructions%20for%20Installing%20EQuIS7%20Data%20Processor%20(EDP)%20Standalone.pdf
https://training.earthsoft.com/6.6/index.html?create-an-edd-package.htm
http://community.earthsoft.com/


online documentation. Updates to the NC DEQ format will be posted on the community center and you can 
subscribe to receive email notifications when updates are posted for the NC DEQ format files and Valid Values 
files. 

 



Solid Waste Section 
Guidelines for Groundwater, Soil, and Surface 
Water Sampling 

STATE OF NORTH CAROLINA 
DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 
DIVISION OF WASTE MANAGEMENT 
SOLID WASTE SECTION 
 
General Sampling Procedures 
The following guidance is provided to insure a consistent sampling approach so that sample 
collection activities at solid waste management facilities provide reliable data.  Sampling must 
begin with an evaluation of facility information, historical environmental data and site geologic 
and hydrogeologic conditions.  General sampling procedures are described in this document. 
 
Planning 
Begin sampling activities with planning and coordination.  The party contracting with the 
laboratory is responsible for effectively communicating reporting requirements and evaluating 
data reliability as it relates to specific monitoring activities. 

Sample Collection 
Contamination Prevention 

a.) Take special effort to prevent cross contamination or environmental contamination 
when collecting samples. 

1. If possible, collect samples from the least contaminated sampling location 
(or background sampling location, if applicable) to the most contaminated 
sampling location. 

2. Collect the ambient or background samples first, and store them in 
separate ice chests or separate shipping containers within the same ice 
chest (e.g. untreated plastic bags). 

3. Collect samples in flowing water at designated locations from upstream to 
downstream. 

b.) Do not store or ship highly contaminated samples (concentrated wastes, free product,  
etc.) or samples suspect of containing high concentrations of contaminants in the  
same ice chest or shipping containers with other environmental samples.  

1. Isolate these sample containers by sealing them in separate, untreated 
plastic bags immediately after collecting, preserving, labeling, etc. 

2. Use a clean, untreated plastic bag to line the ice chest or shipping 
container. 

c.) All sampling equipment should be thoroughly decontaminated and transported in a 
manner that does not allow it to become contaminated.  Arrangements should be 
made ahead of time to decontaminate any sampling or measuring equipment that will 
be reused when taking samples from more than one well.  Field decontamination of 
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sampling equipment will be necessary before sampling each well to minimize the risk 
of cross contamination.  Decontamination procedures should be included in reports as 
necessary.  Certified pre-cleaned sampling equipment and containers may be used. 
When collecting aqueous samples, rinse the sample collection equipment with a 
portion of the sample water before taking the actual sample. Sample containers do not 
need to be rinsed.  In the case of petroleum hydrocarbons, oil and grease, or 
containers with pre-measured preservatives, the sample containers cannot be rinsed. 

d.) Place all fuel-powered equipment away from, and downwind of, any site activities 
(e.g., purging, sampling, decontamination). 

1. If field conditions preclude such placement (i.e., the wind is from the 
upstream direction in a boat), place the fuel source(s) as far away as 
possible from the sampling activities and describe the conditions in the 
field notes. 

2. Handle fuel (i.e., filling vehicles and equipment) prior to the sampling 
day.  If such activities must be performed during sampling, the personnel 
must wear disposable gloves. 

3. Dispense all fuels downwind.  Dispose of gloves well away from the 
sampling activities. 

Filling Out Sample Labels 
Fill out label, adhere to vial and collect sample. Print legibly with indelible ink.  At a 
minimum, the label or tag should identify the sample with the following information: 

1. Sample location and/or well number 
2. Sample identification number 
3. Date and time of collection  
4. Analysis required/requested  
5. Sampler’s initials 
6. Preservative(s) used, if any [i.e., HCl, Na2S2O3, NO3, ice, etc.] 
7. Any other pertinent information for sample identification  

Sample Collection Order 
Unless field conditions justify other sampling regimens, collect samples in the following 
order: 

1. Volatile Organics and Volatile Inorganics 
2. Extractable Organics, Petroleum Hydrocarbons, Aggregate Organics and 

Oil and Grease 
3. Total Metals 
4. Inorganic Nonmetallics, Physical and Aggregate Properties, and 

Biologicals 
5. Microbiological 

NOTE: If the pump used to collect groundwater samples cannot be used to collect volatile or 
extractable organics then collect all other parameters and withdraw the pump and tubing.  Then 
collect the volatile and extractable organics. 
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Health and Safety 
Implement all local, state, and federal requirements relating to health and safety.  Follow all 
local, state and federal requirements pertaining to the storage and disposal of any hazardous or 
investigation derived wastes. 

a.) The Solid Waste Section recommends wearing protective gloves when conducting all 
sampling activities.  

1. Gloves serve to protect the sample collector from potential exposure to sample 
constituents, minimize accidental contamination of samples by the collector, 
and preserve accurate tare weights on preweighed sample containers. 

2. Do not let gloves come into contact with the sample or with the interior or lip 
of the sample container.  Use clean, new, unpowdered and disposable gloves.  
Various types of gloves may be used as long as the construction materials do 
not contaminate the sample or if internal safety protocols require greater 
protection.   

3. Note that certain materials that may potentially be present in concentrated 
effluent can pass through certain glove types and be absorbed in the skin.  
Many vendor catalogs provide information about the permeability of different 
gloves and the circumstances under which the glove material might be 
applicable.  The powder in powdered gloves can contribute significant 
contamination.  Powdered gloves are not recommended unless it can be 
demonstrated that the powder does not interfere with the sample analysis. 

4. Change gloves after preliminary activities, after collecting all the samples at a 
single sampling point, if torn or used to handle extremely dirty or highly 
contaminated surfaces.  Properly dispose of all used gloves as investigation 
derived wastes. 

b.) Properly manage all investigation derived waste (IDW). 
5. To prevent contamination into previously uncontaminated areas, properly 

manage all IDW.  This includes all water, soil, drilling mud, decontamination 
wastes, discarded personal protective equipment (PPE), etc. from site 
investigations, exploratory borings, piezometer and monitoring well 
installation, refurbishment, abandonment, and other investigative activities.  
Manage all IDW that is determined to be RCRA-regulated hazardous waste 
according to the local, state and federal requirements. 

6. Properly dispose of IDW that is not a RCRA-regulated hazardous waste but is 
contaminated above the Department’s Soil Cleanup Target Levels or the state 
standards and/or minimum criteria for ground water quality.  If the drill 
cuttings/mud orpurged well water is contaminated with hazardous waste, 
contact the DWM Hazardous Waste Section (919-508-8400) for disposal 
options.  Maintain all containers holding IDW in good condition.  Periodically 
inspect the containers for damage and ensure that all required labeling (DOT, 
RCRA, etc.) are clearly visible. 
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Sample Storage and Transport 
Store samples for transport carefully.  Pack samples to prevent from breaking and to maintain a 
temperature of approximately 4 degrees Celsius (°C), adding ice if necessary. Transport samples 
to a North Carolina-certified laboratory as soon as possible.  Avoid unnecessary handling of 
sample containers.  Avoid heating (room temperature or above, including exposure to sunlight) 
or freezing of the sample containers.  Reduce the time between sample collection and delivery to 
a laboratory whenever possible and be sure that the analytical holding times of your samples can 
be met by the laboratory. 

a.) A complete chain-of-custody (COC) form must be maintained to document all 
transfers and receipts of the samples.  Be sure that the sample containers are labeled 
with the sample location and/or well number, sample identification, the date and time 
of collection, the analysis to be performed, the preservative added (if any), the 
sampler’s initials, and any other pertinent information for sample identification.  The 
labels should contain a unique identifier (i.e., unique well numbers) that can be traced 
to the COC form. The details of sample collection must be documented on the COC.  
The COC must include the following: 

1. Description of each sample (including QA/QC samples) and the number of 
containers (sample location and identification) 

2. Signature of the sampler 
3. Date and time of sample collection 
4. Analytical method to be performed 
5. Sample type (i.e., water or soil) 
6. Regulatory agency (i.e., NCDENR/DWM – SW Section) 
7. Signatures of all persons relinquishing and receiving custody of the 

samples 
8. Dates and times of custody transfers 

b.) Pack samples so that they are segregated by site, sampling location or by sample 
analysis type.  When COC samples are involved, segregate samples in coolers by site.  
If samples from multiple sites will fit in one cooler, they may be packed in the same 
cooler with the associated field sheets and a single COC form for all.  Coolers should 
not exceed a maximum weight of 50 lbs.   Use additional coolers as necessary.  All 
sample containers should be placed in plastic bags (segregated by analysis and 
location) and completely surrounded by ice. 

1. Prepare and place trip blanks in an ice filled cooler before leaving for the 
field. 

2. Segregate samples by analysis and place in sealable plastic bags. 
3. Pack samples carefully in the cooler placing ice around the samples. 
4. Review the COC.  The COC form must accompany the samples to the 

laboratory.  The trip blank(s) must also be recorded on the COC form. 
5. Place completed COC form in a waterproof bag, sealed and taped under 

the lid of the cooler.  
6. Secure shipping containers with strapping tape to avoid accidental 

opening. 
7. For COC samples, a tamper-proof seal may also be placed over the cooler 

lid or over a bag or container containing the samples inside the shipping 
cooler.  
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NC DEQ 
Division of Waste Management - Solid Waste  

14-Day Notification of Groundwater
Protection Standard Exceedance(s)

Notice: This form and any information attached to it are "Public Records" as defined in NC General Statute 132-1. As such, these documents are 

available for inspection and examination by any person upon request (NC General Statute 132-6).   

Instructions:  
•  Prepare one form for each individually monitored unit.  
•  Please type or print legibly.  
•  

Attach a notification table with values that attain or exceed applicable groundwater protection standards.

•  Send the original signed and sealed form, any tables, and Electronic Data Deliverable to: Compliance Unit, NCDEQ-DWM, Solid Waste 

Section, 1646 Mail Service Center, Raleigh, NC 27699-1646. 

Solid Waste Monitoring Data Submittal Information 
Name of entity submitting data (laboratory, consultant, facility owner): 

Contact for questions about data formatting.  Include data preparer's name, telephone number and E-mail address: 

Name: Phone: 

E-mail: 

Facility name: Facility Address: Facility Permit # 

Actual sampling dates (e.g.,  

October 20-24, 2006) 

Environmental  Status: (Check all that apply) 

Initial/Background Monitoring Detection Monitoring Assessment Monitoring Corrective Action 

Additional Information:

A notification of values exceeding a groundwater protection standard as defined in 15A NCAC 13B .1634(g)(h) is attached.  It includes a list of 

groundwater monitoring points, dates, analytical values, NC 2L groundwater standard,  NC Solid Waste GWPS and preliminary analysis of the 

cause and significance of any concentration. 

A re-sampling event was conducted to confirm the exceedances.

Certification  
To the best of my knowledge, the information reported and statements made on this data submittal and attachments are true and correct. 

Furthermore, I have attached complete notification of any sampling values meeting or exceeding groundwater standards or explosive gas 

levels, and a preliminary analysis of the cause and significance of concentrations exceeding groundwater standards.  I am aware that there 

are significant penalties for making any false statement, representation, or certification including the possibility of a fine and imprisonment. 

Facility Representative Name (Print) Title (Area Code) Telephone Number 

Signature 

Affix NC Licensed/Professional Geologist or Professional 

Engineer Seal 

Revised 6/2016

Date       

Facility Representative Address

NC  PG/PE Firm License Number (if applicable effective May 1, 2009)

Alternate Source Demonstration(s) have been approved for the following constituents with report date: 

per rule: 15A NCAC 13B .1633(c)(1)
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MEMO 
 
Date:  June 14, 2016 
 
To:  Stakeholders  
 
From:  NC DWM Solid Waste Section Hydrogeologists 
 
Reference: Draft 14-Day Notification Form for GW Monitoring Exceedances  

Response to Comments 
 
 
Thank you all for submitting comments and questions regarding the proposed 14-Day 
Notification form for groundwater exceedances at relevant permitted solid waste facilities. 
Below is a compilation of these comments and the SWS responses. 
 
 
14-Day Notification Timeline 
Comment: Regarding the 14-day notification:  Since rule .1634.g.5 includes the possibility of 

using the statistical background as the GPS, how will this impact the need for a 14-
day notification?  If we have an exceedance of the NC 2L Standard or SWS GWPS 
for a metal, but it is not in exceedance of the statistical background, do we need so 
submit a 14-day notification?   

 
Response: If a facility has received approval from the Section to establish a statistical 

background level as a groundwater protection standard for one or more 
constituents, the 14-day notification form should only be submitted if the reported 
concentration(s) exceeds the approved background level for the respective 
constituent(s).   

 
Comment:  I noticed there are boxes to check in the "Environmental Status" Section.  Does 

DEQ want to be notified of any new exceedances within 14 days even if the site is 
already in Assessment Monitoring or already in Corrective Action? 

 
Response: The Section wants to be notified of any new exceedances for constituents that are 

not being addressed by ongoing Assessment or Corrective Action. 
 
Comment:  It is vague on what defines "determines" in regards to when the 14-day clock 

starts.  Is it when the exceedance is identified internally?  Is it when the client (site) 
is notified and has a chance to review?  Is it within 14-days of receiving the lab 
results?  This is interpreted differently in many States (though usually not 
specifically defined).   

 
Response: The 14 day clock starts once laboratory results have been received if the facility 

does not plan to re-sample, or it starts once the laboratory results from the re-
sampling event have been received if the exceedance was confirmed.   
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Comment: Also, are you planning to include clarification on when to submit the forms either 

on the form itself or as part of an accompanying guidance document? 
 
Response: We plan to include language on our website to clarify when the form should be 

submitted.  In addition, we will include similar language in the forthcoming 
Alternate Source Demonstration Guidance Document. 

 
Verification Sampling 
Comment:  If verification sampling is performed but the exceedance does not confirm the 

original detection, does a form have to be submitted for the original exceedance? 
 
Response: The form will not need to be submitted if the original exceedance is not confirmed 

after verification sampling. 
 
 
Certification 
Comment: I had a look at the form with your e-mail of June 10, 2016 and Rachel’s e-mail, and 

the only other item I had was the inclusion of “Professional Engineer” in the lower 
right corner with the “NC Licensed/Professional Geologist Seal”. 

 
Response: We will include “Professional Engineer” in the lower right corner with the “NC 

Licensed/Professional Geologist Seal”. 
 
 
Statistical Background for GWPS 
Comment: Will the use of statistical background as the GPS be addressed on the form or in 

your guidance?   
 
Response: The use of statistical background as a GPS will be addressed in our guidance and 

we will edit the form distinguish a 2L Standard exceedance from a statistical 
background exceedance. 

 
 
Other 
Comment: Hopefully we will also have a chance to review the draft language you plan to use 

on our website to clarify when the form should be submitted. 
 
Response: Yes, the shareholders will have the opportunity to review the draft language 

before it is published on our website.   
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MEMO 
 
Date:  August 8, 2016 
 
To:  Stakeholders  
 
From:  NC DWM Solid Waste Section Hydrogeologists 
 
Reference: Draft 14-Day Notification Form Guidance and Flowchart 
 
 
Thank you all for submitting comments and questions regarding the proposed 14-Day 
Notification form guidance and flowchart.  Below is a compilation of these comments and the 
SWS responses. 
 
 
14-Day Notification Timeline 
Comment: What is the best procedure for requesting to use a statistical background as the 

groundwater protection standard (GWPS)?   
 

Can the request be made be done by email, or does it need to be a formal 
document?   
Can the request be made in conjunction with the 14-day notification? 
Can the request be made in the Semiannual Water Quality Monitoring Report?  
  

Response: The request should be submitted as a formal document since supporting 
information will need to be included in the request as with an ASD. 

 
Comment:  Once approval is given for use of a background value as the GWPS for a given 

constituent, is that approval good for all future monitoring events? 
 
Response:    Once a statistically calculated background value is approved as a GWPS, that value 

serves as the GWPS for all future monitoring events.  
 
Comment:  Does the background need to be recalculated for each subsequent monitoring 

event based on updated statistical data, or do we continue to use the initially-
approved background value for all future events, unless there is a special need to 
recalculate it? 

 
Response:  The background does not need to be recalculated during subsequent monitoring 

events since the initially approved background value will serve as the GWPS for 
all future monitoring events. 

 
Comment: If a site is in Detection Monitoring, an ASD could include statistical analyses, but 

would ASD addendums need to be submitted as needed to address future 
exceedances, or would the statistically calculated background become a site 
specific GPS as it would in an Assessment Monitoring Program? 
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Response: An ASD addendum does not need to be submitted for sites in detection monitoring 

if a regulatory standard (i.e. 2L Standard) is exceeded since the approved GWPS 
would serve as the site specific GWPS. 

 
 
Comment: When does the 14-day clock start?   
 

For instance, I usually submit my reports (which note any exceedances) within 14 
days from when I determine an exceedance.  So would I need to submit the Form 
AND my report separately?  Or could I just submit them together? 

 
Response: The 14-day clock starts once the exceedance has been determined. 
 

The form should be submitted separately from the report, but they can be 
submitted at the same time within the 14-day window.   

 
 
 
 
 
 



       
May 29, 2018

MEMORANDUM

To: Solid Waste Directors, Landfill Owners/Operators, and North Carolina Certified 
Laboratories 

From: Ed Mussler, Section Chief
North Carolina Division of Waste Management, Solid Waste Section

Re: 1,4-Dioxane Analysis, Solid Waste Section Limits, and Laboratory Analytical 
Methods

1,4-Dioxane Sampling

In accordance with 15A NCAC 13B .0601, .0544, and .1632, the Solid Waste Section (Section) is 
requiring that all groundwater and surface water samples collected at landfills after July 1, 2018
be analyzed for the constituent 1,4-Dioxane.  It is primarily used as a stabilizer for chlorinated 
solvents, however also used in many products including paint strippers, dyes, greases, varnishes 
and waxes. Additionally, it is found in a variety of consumer products such as detergents, 
shampoos, deodorants, and cosmetics.  The current 15A NCAC 02L .0202 Standard for 1,4-
Dioxane is 3.0 μg/l. Due to the potential health hazards associated with 1,4-Dioxane, the Section 
has determined that all landfills should begin analyzing groundwater and surface water samples 
for 1,4-Dioxane to ensure protection of human health and the environment.  A USEPA Technical 
Fact Sheet for 1,4-Dioxane is provided in Appendix A of this Memorandum.

Solid Waste Section Limits & Laboratory Analytical Methods

In 2006, the Solid Waste Section made a policy decision to develop and use Solid Waste Section 
Limits (SWSLs). The purpose for this policy decision was to ensure that low level analytical data
was consistently being reported for the purpose of making the correct choices when designing site 
remediation strategies, alerting the public to health threats, and protecting the environment from 
toxic contaminants.   Over the past 12 years, technologies have advanced such that the majority of
the SWSLs are outdated.  Given the rapid pace of technology, the need for the Section to attempt 
to continuously update and/or maintain the SWSLs is not warranted.



 
Although the use of the SWSLs will be discontinued, facilities should choose EPA approved 
analytical methods sufficiently sensitive to quantify the presence of a pollutant at or below 
applicable standards. Consistently achieving low level data is key for the continued purpose of 
making the correct choices when designing site remediation strategies, alerting the public to health 
threats, and protecting the environment from toxic contaminants. Facilities should communicate 
and coordinate with their analytical laboratory(s) to use sufficiently sensitive analytical methods 
to achieve analytical results with detection limits below the applicable groundwater standards and 
surface water standards. For guidance purposes, the Section recommends the use of the following 
analytical methods for groundwater and surface water samples.

Volatile Organic Compounds SW 846 Method 8260
1,4-Dioxane SW 846 Method 8260 SIM 

SW 846 Method 8270 SIM 
Semi-Volatile Organic 

Compounds
SW 846 Method 8270

Metals, Pesticides, PCBs, 
Dioxins, Cyanide, 

Formaldehyde, and any other 
constituents not covered by 

above methods

SW 846 Methods, USEPA 
methods, or method published 
in Standard Methods for the 
Examination of Water and 

Wastewater having the lowest 
detection limits or having 

detection limits below 
applicable standards

Notes:
The analytical methods should be the most recent versions of the analytical methods 
tabulated above. For SW- 846 Methods, the latest edition of SW-846, including any 
subsequent updates which have been incorporated into the edition, must be used. Sampling 
must be planned so that required holding times for analytical methods are met.

Select Ion Monitoring (SIM) is recommended when analyzing for 1,4-Dioxane in order to 
achieve applicable detection limits. SIM may be useful for other VOCs/SVOC constituents.

SW-846 Method 1610 does not have detection limits below the 15A NCAC 2L standards 
for all of the hazardous substance list metals.

The Section considers “J” flag values valid and relevant in the decision making process 
and hence all “J” flag values should be reported. 

If you have any questions, please contact Adam Ulishney at (919) 707-8210 or via email at 
adam.ulishney@ncdenr.gov. Thank you for your cooperation in this matter.
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At a Glance
Flammable liquid and a fire 
hazard. Potentially explosive if 
exposed to light or air.
Found at many federal facilities 
because of its widespread use 
as a stabilizer in certain 
chlorinated solvents, paint 
strippers, greases and waxes.
Short-lived in the atmosphere, 
may leach readily from soil to 
groundwater, migrates rapidly 
in groundwater and is relatively 
resistant to biodegradation in 
the subsurface.
Classified by the EPA as “likely 
to be carcinogenic to humans” 
by all routes of exposure.
Short-term exposure may 
cause eye, nose and throat 
irritation; long-term exposure 
may cause kidney and liver 
damage.

No federal maximum 
contaminant level (MCL) has 
been established for 
1,4-dioxane in drinking water. 

Federal screening levels, state 
health-based drinking water 
guidance values and federal 
occupational exposure limits 
have been established.

Modifications to existing 
sample preparation procedures 
may be required to achieve the 
increased sensitivity needed for 
detection of 1,4-dioxane.
Common treatment 
technologies include advanced 
oxidation processes and 
bioremediation.

Technical Fact Sheet –  
1,4-Dioxane

January 2014

Introduction
This fact sheet, developed by the U.S. Environmental Protection Agency 
(EPA) Federal Facilities Restoration and Reuse Office (FFRRO), provides a 
summary of the contaminant 1,4-dioxane, including physical and chemical 
properties; environmental and health impacts; existing federal and state 
guidelines; detection and treatment methods; and additional sources of 
information. This fact sheet is intended for use by site managers who may 
address 1,4-dioxane at cleanup sites or in drinking water supplies and for 
those in a position to consider whether 1,4-dioxane should be added to the 
analytical suite for site investigations.

1,4-Dioxane is a likely human carcinogen and has been found in 
groundwater at sites throughout the United States. The physical and 
chemical properties and behavior of 1,4-dioxane create challenges for its 
characterization and treatment. It is highly mobile and has not been shown 
to readily biodegrade in the environment.

What is 1,4-dioxane?
1,4-Dioxane is a synthetic industrial chemical that is completely miscible 
in water (EPA 2006).
Synonyms include dioxane, dioxan, p-dioxane, diethylene dioxide, 
diethylene oxide, diethylene ether and glycol ethylene ether 
(EPA 2006; Mohr 2001).
1,4-Dioxane is unstable at elevated temperatures and pressures and 
may form explosive mixtures with prolonged exposure to light or air 
(DHHS 2011; HSDB 2011).
1,4-Dioxane is a likely contaminant at many sites contaminated with 
certain chlorinated solvents (particularly 1,1,1-trichloroethane [TCA])
because of its widespread use as a stabilizer for chlorinated solvents
(EPA 2013a; Mohr 2001) 
It is used as: a stabilizer for chlorinated solvents such as TCA; a solvent 
for impregnating cellulose acetate membrane filters; a wetting and 
dispersing agent in textile processes; and a laboratory cryoscopic solvent 
for molecular mass determinations (ATSDR 2012; DHHS 2011; EPA 
2006).
It is used in many products, including paint strippers, dyes, greases, 
varnishes and waxes. 1,4-Dioxane is also found as an impurity in 
antifreeze and aircraft deicing fluids and in some consumer products 
(deodorants, shampoos and cosmetics) (ATSDR 2012; EPA 2006; Mohr 
2001).

TECHNICAL FACT SHEET – 1,4-DIOXANE

Disclaimer: The U.S. EPA prepared this fact sheet from publically-available 
sources; additional information can be obtained from the source documents. This 
fact sheet is not intended to be used as a primary source of information and is not 
intended, nor can it be relied upon, to create any rights enforceable by any party 
in litigation with the United States. Mention of trade names or commercial 
products does not constitute endorsement or recommendation for use.
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What is 1,4-dioxane? (continued)
1,4-Dioxane is used as a purifying agent in the 
manufacture of pharmaceuticals and is a by-
product in the manufacture of polyethylene 
terephthalate (PET) plastic (Mohr 2001).

Traces of 1,4-dioxane may be present in some 
food supplements, food containing residues from 
packaging adhesives or on food crops treated with 
pesticides that contain 1,4-dioxane as a solvent or 
inert ingredient (ATSDR 2012; DHHS 2011).

Exhibit 1:  Physical and Chemical Properties of 1,4-Dioxane
(ATSDR 2012; Howard 1990; HSDB 2011) 

Property Value
Chemical Abstracts Service (CAS) Number 123-91-1

Physical Description (physical state at room temperature) Clear, flammable liquid with a faint, pleasant 
odor

Molecular weight (g/mol) 88.11
Water solubility Miscible
Melting point (oC) 11.8
Boiling point (oC) at 760 mm Hg 101.1 oC
Vapor pressure at 25oC (mm Hg) 38.1
Specific gravity 1.033
Octanol-water partition coefficient (log Kow) -0.27
Organic carbon partition coefficient (log Koc) 1.23
Henry’s law constant at 25 oC (atm-m3/mol) 4.80 X 10-6

Abbreviations: g/mol – grams per mole; oC – degrees Celsius; mm Hg – millimeters of mercury; 
atm-m3/mol – atmosphere-cubic meters per mole.

What are the environmental impacts of 1,4-dioxane?
1,4-Dioxane is released into the environment 
during its production, the processing of other 
chemicals, its use and its generation as an 
impurity during the manufacture of some 
consumer products. It is typically found at some 
solvent release sites and PET manufacturing 
facilities (ATSDR 2012; Mohr 2001).
It is short-lived in the atmosphere, with an
estimated 1- to 3-day half-life as a result of its 
reaction with photochemically produced hydroxyl 
radicals (ATSDR 2012; DHHS 2011). Breakdown 
products include aldehydes and ketones (Graedel 
1986).
It may migrate rapidly in groundwater, ahead of 
other contaminants and does not volatilize rapidly 

from surface water bodies (DHHS 2011; EPA 
2006).

Migration to groundwater is weakly retarded by 
sorption of 1,4-dioxane to soil particles; it is 
expected to move rapidly from soil to groundwater
(EPA 2006; ATSDR 2012).
It is relatively resistant to biodegradation in water 
and soil and does not bioconcentrate in the food 
chain (ATSDR 2012; Mohr 2001).
As of 2007, 1,4-dioxane had been identified at 
more than 31 sites on the EPA National Priorities 
List (NPL); it may be present (but samples were 
not analyzed for it) at many other sites (HazDat 
2007).

What are the routes of exposure and the health effects of 1,4-dioxane?
Potential exposure could occur during production 
and use of 1,4-dioxane as a stabilizer or solvent 
(DHHS 2011).
Exposure may occur through inhalation of vapors, 
ingestion of contaminated food and water or 
dermal contact (ATSDR 2012; DHHS 2011).

Inhalation is the most common route of human 
exposure, and workers at industrial sites are at 
greatest risk of repeated inhalation exposure 
(ATSDR 2012; DHHS 2011).
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What are the routes of exposure and the health effects of 1,4-dioxane?
(continued)

1,4-Dioxane is readily adsorbed through the 
lungs and gastrointestinal tract. Some 
1,4-dioxane may also pass through the skin, but 
studies indicate that much of it will evaporate 
before it is absorbed. Distribution is rapid and 
uniform in the lung, liver, kidney, spleen, colon
and skeletal muscle tissue (ATSDR 2012).
Short-term exposure to high levels of 1,4-
dioxane may result in nausea, drowsiness, 
headache, and irritation of the eyes, nose and 
throat (ATSDR 2012; EPA 2013b; NIOSH 2010).
Chronic exposure may result in dermatitis, 
eczema, drying and cracking of skin and liver 
and kidney damage (ATSDR 2012; HSDB 
2011).

1,4-Dioxane is weakly genotoxic and
reproductive effects in humans are unknown;
however, a developmental study on rats
indicated that 1,4-dioxane may be slightly toxic 
to the developing fetus (ATSDR 2012; Giavini 
and others 1985). 

Animal studies showed increased incidences of 
nasal cavity, liver and gall bladder tumors after 
exposure to 1,4-dioxane (DHHS 2011; EPA IRIS 
2013).
EPA has classified 1,4-dioxane as “likely to be 
carcinogenic to humans” by all routes of 
exposure (EPA IRIS 2013). 
The U.S. Department of Health and Human 
Services states that 1,4-dioxane is reasonably 
anticipated to be a human carcinogen based on 
sufficient evidence of carcinogenicity from 
studies in experimental animals (DHHS 2011).
The American Conference of Governmental 
Industrial Hygienists (ACGIH) has classified 
1,4-dioxane as a Group A3 carcinogen —
confirmed animal carcinogen with unknown 
relevance to humans (ACGIH 2011).
The National Institute for Occupational Safety 
and Health (NIOSH) considers 1,4-dioxane a 
potential occupational carcinogen (NIOSH 
2010).

Are there any federal and state guidelines and health standards for 
1,4-dioxane?

Federal and State Standards and Guidelines:
EPA’s Integrated Risk Information System 
(IRIS) database includes a chronic oral 
reference dose (RfD) of 0.03 milligrams per 
kilogram per day (mg/kg/day) based on liver 
and kidney toxicity in animals and a chronic 
inhalation reference dose (RfC) of 0.03 
milligrams per cubic meter (mg/m3) based 
on atrophy and respiratory metaplasia inside 
the nasal cavity of animals (EPA IRIS 2013).
The Agency for Toxic Substances and 
Disease Registry (ATSDR) has established 
minimal risk levels (MRLs) for inhalation 
exposure to 1,4-dioxane : 2 parts per million 
(ppm) for acute-duration (14 days or less)
inhalation exposure; 0.2 ppm for 
intermediate-duration (15 to 364 days)
inhalation exposure; and 0.03 ppm for 
chronic-duration (365 days or more)
inhalation exposure (ATSDR 2012).
Oral exposure MRLs have been identified as
5 mg/kg/day for acute-duration oral 
exposure; 0.5 mg/kg/day for intermediate-
duration oral exposure; and 0.1 mg/kg/day 
for chronic-duration oral exposure (ATSDR 
2012).

The cancer risk assessment for 1,4-dioxane 
is based on an oral slope factor of 0.1 
mg/kg/day and the drinking water unit risk is 
2.9 x 10-6 micrograms per liter (μg/L) (EPA 
IRIS 2013).
EPA risk assessments indicate that the 
drinking water concentration representing a 
1 x 10-6 cancer risk level for 1,4-dioxane is 
0.35 μg/L (EPA IRIS 2013).
1,4-Dioxane may be regulated as hazardous 
waste when waste is generated through use 
as a solvent stabilizer (EPA 1996b).
No federal maximum contaminant level 
(MCL) for drinking water has been
established; however, an MCL is not 
necessary to determine a cleanup level
(EPA 2012).
1,4-Dioxane was included on the third 
drinking water contaminant candidate list, 
which is a list of unregulated contaminants 
that are known to, or anticipated to, occur in 
public water systems and may require 
regulation under the Safe Drinking Water 
Act (EPA 2009).
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Are there any federal and state guidelines and health standards for 
1,4-dioxane? (continued)

Federal and State Standards and Guidelines 
(continued):

The EPA has established drinking water 
health advisories for 1,4-dioxane, which are 
drinking water-specific risk level 
concentrations for cancer (10-4 cancer risk) 
and concentrations of drinking water 
contaminants at which noncancer adverse 
health effects are not anticipated to occur over 
specific exposure durations. The EPA 
established a 1-day health advisory of 4.0
milligrams per liter (mg/L) and a 10-day health 
advisory of 0.4 mg/L for 1,4-dioxane in 
drinking water for a 10-kilogram child. EPA 
also established a lifetime health advisory of 
0.2 mg/L for 1,4-dioxane in drinking water
(EPA 2012).
The EPA’s drinking water equivalent level for 
1,4-dioxane is 1 mg/L (EPA 2012).
EPA has calculated a screening level of 0.67
μg/L for 1,4-dioxane in tap water, based on a 
1 in 10-6 lifetime excess cancer risk (EPA 
2013c). 1, 2

EPA has calculated a residential soil 
screening level (SSL) of 4.9 milligrams per 
kilogram (mg/kg) and an industrial SSL of 17
mg/kg. The soil-to-groundwater risk-based 
SSL is 1.4 x10-4 mg/kg (EPA 2013c).  
EPA has also calculated a residential air
screening level of 0.49 micrograms per cubic 
meter (μg/m3) and an industrial air screening 
level of 2.5 μg/m3 (EPA 2013c). 

1 Screening Levels are developed using risk assessment guidance 
from the EPA Superfund program. These risk-based concentrations 
are derived from standardized equations combining exposure 
information assumptions with EPA toxicity data. These calculated 
screening levels are generic and not enforceable cleanup standards 
but provide a useful gauge of relative toxicity.

2 Tap water screening levels differ from the IRIS drinking water 
concentrations because the tap water screening levels account for 
dermal, inhalation and ingestion exposure routes; age-adjust the 
intake rates for children and adults based on body weight; and time-
adjust for exposure duration or days per year. The IRIS drinking 
water concentrations consider only the ingestion route, account only 
for adult-intake rates and do not time-adjust for exposure duration or 
days per year.

Workplace Exposure Limits:
The Occupational Safety and Health 
Administration set a general industry 
permissible exposure limit of 360 mg/m3 or 100 
ppm based on a time-weighted average (TWA)
over an 8-hour workday for airborne exposure 
to 1,4-dioxane (OSHA 2013).
The ACGIH set a threshold limit value of 72
mg/m3 or 20 ppm based on a TWA over an 8-
hour workday for airborne exposure to 1,4-
dioxane (ACGIH 2011).
The NIOSH has set a ceiling recommended 
exposure limit of 3.6 mg/m3 or 1 ppm based on
a 30-minute airborne exposure to 1,4-dioxane 
(NIOSH 2010). 
NIOSH also has established an immediately 
dangerous to life or health concentration of 500
ppm for 1,4-dioxane (NIOSH 2010).

Other State and Federal Standards and 
Guidelines:

Various states have established drinking water 
and groundwater guidelines, including the 
following:

Colorado has established an interim 
groundwater quality cleanup standard of 
0.35 μg/L (CDPHE 2012);  
California has established a notification 
level of 1 μg/L for drinking water (CDPH 
2011);
New Hampshire has established a 
reporting limit of 0.25 μg/L for all public 
water supplies (NH DES 2011); and
Massachusetts has established a drinking 
water guideline level of 0.3 μg/L (Mass 
DEP 2012).

The Food and Drug Administration set 10
mg/kg as the limit for 1-4-dioxane in glycerides 
and polyglycerides for use in products such as 
dietary supplements. FDA also surveys raw 
material and products contaminated with 
1,4-dioxane (FDA 2006). 
1,4-Dioxane is listed as a hazardous air 
pollutant under the Clean Air Act (CAA) (CAA
1990).
A reportable quantity of 100 pounds has been 
established under the Comprehensive 
Environmental Response, Compensation, and 
Liability Act (EPA 2011).






