
DOC/Event #:DEledronic Data - Email CD (data loaded: Yes I No )DENR USE ONLY' DP'perReport
NC DENR
Division of Waste Management - Solid Waste

Environmental Monitoring
Reporting Fonn

Notice: This form and any information attached to It are .Public Records. as defined in NCGeneral 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
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indude a preliminary analysis of the cause and significance of eam value. (e.g. naturally occurring. off-site source. pre-exisling condition, etc.),
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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: Trevor J. Benton, P.G.

E-mail: trevor@blecorp.com

Phone: 864-288-1265
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VVhiteOak landfill

Facility Address:

278 Recyde Road
Clyde, North Carolina
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values and explosive methane gas limits.
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Furthermore, I have attached complete notification of any sampling values meeting or exceeding groundwater standards or explosive gas
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are significant penalties for making any false statement. representation, or certification Including the possibility of a fine and Imprisonment
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Dear Mr. King:

As authorrzed, Bunnell-Lalnmons Engineering, Inc. (BLE) has performed the statistical analysis of
groundwater quality data obtained during the second semi-annual sampling event of 2008 for the
White Oak Municipal Solid Waste (MSIV) and Construction and Demolition (C&D) Landfills. The
enclosed report describes the work performed and presents the results obtained with our conclusions.
The purpose of this work was to statistically compare the laboratory analytical results of groundwater
samples from the background monitoring wells to the downgradient monitoring wells at the subject
landfill in accordance with Title 15A NCAC 13B .1632 (g), (h), and (i). This report of the sampling
and statistical analysis has been prepared for submittal to the North Carolina Division of Waste
Management (NCDWM) in accordance with Rule 15A NCAC 138 . 1632 0).

We appreciate the opportunity to serve as your geological consultant on this project and look forward
to working with you on future projects. If you have any questions, please contact us at (864) 288-
126s.

Sincerely,
Bur\iNEr,r,-Lavrvr oNS ENGINEERTNG, IFrc.

(864) 288-1265
(864) 288-4430

January 16,2009

Haywood County Solid Waste Management
278 Recycle Road
Clyde, NC 28721

Attention:

Subject:

6004 Ponorns Counr
Gnerruuue, SourH Cmolnrn 29615

Mr. Stephen King
Solid Waste Director

Report of Groundwater Quality Results & Statistical Analysis
Second Semi-Annual Sampling Event of 2008
White Oak Landfill
Permit Nurnber: 44-07
Haywood County, North Carolina
BLE Project Nurnber J08-1957-05

Pnonc
Fnx
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PROJECT INFORMATION

The subject landfill site is located in Haywood County, North Carolina, approximately twelve
miles north of the city of Waynesville on White Oak Road at exit 15 of Interstate 40 (Figure 1).
The Subtitle D lined MSW landfill has fifteen groundwater monitoring wells consisting of two
upgradient (MW-l1S and MW-llD) and thirteen downgradient wells (MW-lA, MW-}NNV-ZD,
MW-3, MW-3D, MW-4A, MW-5A, MW-5D, MW-8, MW-9, MW-12, MW-13S, and MW-13D).
Additionally, there are four surface water sampling points (SW-l, SW-Z, SW-3, and SW-5), a
leachate lagoon sampling point (LSP), and a settling pond sampling point. The C&D landfill, which
is located on the same property, is monitored by one upgradient (MW-14), one downgradient well
(MW-15), and two locations for surface water monitoring (SW-6 and SW-7).

BLE was retained by Haywood County to prepare the semi-annual sampling reports for 2008.
Historical data from multiple sources and in rnultiple formats had to be gathered from multiple
sources and formats, and synthesized into this report. Water quality data avarlable to BLE extends
back to April 1993, however, many of the currently existing wells were not present during the earlier
sampling events. As a result, the statistical database in this report uses data from sampling events
ranging from April 2000 to the current sampling event (October 2008).

This report presents data from the second semi-annual sampling event in 2008 for the site. The water
samples were collected and analyzed as required in North Carolina's regulations for operation of
MSW and C&D landfills.

FIELD ACTfWTIES, SAMPLING, AI{D ANALYSIS

Groundwater, surface water, and leachate samples were collected for the second semi-annual
sampling event of 2008 by personnel from Pace Analytical Services, Inc. (Pace) of Asheville, North
Carolina on October 20 and 21, 2008. Sampling was performed in general accordance with the
Operations Plan for the White Oak Landfill. Summary tables of historic and current analytical
results are attached in Appendix A (groundwater) and Appendix B (surface water).

Groundwater samples were collected from each of the monitoring wells, surface water points,
leachate lagoon sampling point. The settling pond was dry so no samples were collected. The
samples were analyzed in the laboratory for North Carolina's Appendix 1 list of constituents that
include total metals and volatile organic compounds (VOCs) and in the field for pH, specific
conductance, and temperature. Additionally, the LSP was also analyzed for BOD, COD, sulfate,
nitrate, nitrite, and nitrogen. A copy of the Pace laboratory and field data is included in Appendix C.

The water level data collected during the groundwater sampling is presented in Table 1. A water
+^L l^  ^ - . -C^^^  ^ l ^ - . ^+ i^ -  ^^a+^ , , - *^ -  : ^  ^ -^^^  +^A ^^  D: - . - ^  a  ^ l ^ - - , - . i+L  ^^ .^^ -^1 : -^A -^ - - - l - - - ^+^-  {1  ̂ - - -rdlurDLlrr-4us slsvdLrurr uurlLULlr ur4P rD PrsDsrlrsu axD |rBurs L aLULLB wrur BEiEId,ItLEtI Bruurluwatgl I luw

directions. Flow velocity calculations are provided on Table 2. Please note, hydraulic conductivity
and effective porosity values for the existing wells were obtained from prior reports prepared by other
consultants.
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SUMMARY OF LABORATORY RESTILTS

Groundwater
Concentrations of total arsenic (two wells), total barium (17 wells), total beryllium (two wells), total
chromium (six wells), total cobalt (14 wells), total copper (five wells), total lead (five wells), total
nickel (eleven wells), total thallium (two wells), total vanadium (seven wells), and total znc (12
wells) were detected in the groundwater monitoring wells during the current sampling event. The
concentration of total lead in MW-15 was detected above North Carolina maximum contaminant
levelr (MCL). Two VOCs were detected (acetone and 2$utanone in GWC-15); however, the
concentrations were below their respective MCLs. A summary of the detected concentrations is
included in Appendix A.

Surface Water
Total metals were detected in each of the six surface water samples and the LSP sample during the
current sampling event, but the detections were either below North Carolina surface water MCLs2 or
an MCL has not been established for these constituents. The detections included total arsenic (LSP),
total barium (six surface waters and LSP), total chromium (one surface water and LSP), total cobalt
(five surface waters and LSP), total copper (two surface waters), total lead (one surface water), total
nickel (two surface waters and LSP), total selenium (two surface water), total thallium (one surface
water), total vanadium (three surface waters, and LSP), and total zinc (six surface waters and LSP).
No VOCs were detected. A summary of the detected surface water concentrations is included in
Appendix B.

STATISTICAL METHODS PERFORMED

The purpose of performing statistical analysis of groundwater quality data is to determine if a release
of leachate has occurred from the landfill cells to the groundwater at the site. The US EPA has
prepared guidance documents for evaluating groundwater quality data, which include the Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities - Interim Final Guidance (April 1989)
and the Addendum to the Interim Final Guidance (July 1992). The procedures and methodology used
for data analysis of this project are consistent with these US EPA guidance documents, and meet or
exceed the perfonnance criteria specified in the North Carolina solid waste management rules Title
15A NCAC 138 .1632(g-i). Five methods of statistical analysis were performed depending on the
nurnber of detected concentrations and the distribution of the data for a specific compound, as
follows:

1. If greater tharr 90o/o of the data were not detected, Poisson Tolerance Limits were performed.
Additionally, Wilcoxon rank-sum tests were performed for those compounds that failed the initial
Poisson Tolerance Limits test;

' North Carolina Department of Environrnent and Natural Resources, Classifications of Water Quality Standards, Section l5A NCAC
2L.202, December l, 2005.

2 North Carolina Department of Environrnent and Natural Resources, "Redbook", Surface Waters and Wetlands Standards, Section 15A
NCAC 028.0100, .0200, and .0300, May 1,2007.

)
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2.

a
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4.

5.

If 15% to 90o/o of the data were not detected, the one-way non-parametric analysis of variance
(ANOVA) Kruskal-Wallis rank-sum test was performed;

If less than 15% of the data were not detected, and if the data was normally distributed and
homogeneous, then one-way parametric ANOVA was performed. If the data were not normally
distributed and homogeneous, then a non-parametric type test was used (Kruskal-Wa11is);

Alternatively, if greater than 50%o of the data were not detected, Poisson Prediction Limits may
be performed, or if less than50o/o of the data were not detected, Normal Prediction Limits may be
performed; and

Intrawell comparisons were performed, if necessary, using Shewhart-CUSIIM control charts.

It is important to note that the nature of the statistical procedures applied to the data frequently leads
to false positives, which result in statistically significant increases (SSD. These false positives are
inherent to the statistical procedures themselves and are a result of the insufficiency of the
mathematical equations to represent the multiple factors affecting the groundwater quality variability
at a given site. Furthermorq a clear distinction should be made between the terms "calculated SSI"
and "validated SSI." A calculated SSI is the result of the application of mathematical equations to
evaluate variability of water qualrty data over time by mathematical means. A validated SSI is
determined when, based on a review of the data set as a whole, it can be concluded that the calculated
statistical significance might be a function of a release of leachate to groundwater, and not a function
of natural variabilitv and/or other conditions.

ST]MMARY OF STATISTICAL RESTJLTS

The statistical analysis was performed on constituents that have been historically detected, and have
been detected during the current sampling event. The statistical results summarized on Table 3 and
included in Appendix D indicate that:

1. The Poisson Prediction Limit and Wilcoxon tests performed for total antimony, total selenium,
total silver, total thallium, and carbon disulfide did not calculate SSIs; and

2. The Kruskal-Wallis tests and Shewhart-CUSUM control charts did not calculate SSIs for total
arsenic, totalberylliurn, total cadmium, total chromium, total cobalt, total copper, total lead, total
nickel, total vanadium, and total zinc

3. The ANOVA test and Shewhart-CUSUM control charts performed for total barium did not
calculate SSIs.

COiiCLUSiOii

Concentrations of various total metals were detected in the groundwater monitoring wells and surface
water sampling points during the current sampling event. Additionally, two VOCs were detected in
GWC-I5 (acetone and2$*anone). Only concentrations of total lead in MW-l5 were detected above
North Carolina MCLs. The remainins detected concentrations were either below North Carolina's

3
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promulgated MCLs, or MCLs have not been established for a particular constituent. Additionally,
none of the constituents were calculated to be statistically significant.

Lr summary, the detected concentrations of total metals are most likely naturally occurring and
related to sample turbidity. Metal cations typically adsorb to the surface of platy particles (clay and
silt). Therefore, turbidity of the groundwater and surface water samples will relate to detected
concentrations of the metal cations. Consequently, the metal concentrations detected should be
considered natural background concentrations.

We recommend that the field sampling contractor test the groundwater for turbidity prior to sample
collection during future sampling events. We also recommend that sampling continue on a semi-
arurual basis for the Appendixllist of VOCs and total metals constituents.
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