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Notice: This form and any Information attached to It are .Publlc Records. as defined in NCGeneral Statute 132-1. As such. these documents are available
for inspection and examination by any person upon request (NCGeneral 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 NC 2L groundwater standards or NC 26 surface waler standards. The notification must
indude a preliminary analysis of the cause and significance of eam value. (e.g. naturally occurring, off-site source, pre..existing condition, etc.).
• Attach a notification table of any groundwater or surface water values that equal or exceed the reporting limits.
• Attach a notification lable of any methane gas values that attain or exceed explosive gas levels. This indudes any strudures on or nearby the facility
(NCAC 138 .1629 (4)(0)(1).
• In accordance with NC General Statutes Chapter 89C and 89E and NC Solid Waste Management Rules 15A NCAC 136, be sure to affix a seal to the
bottom of this page. when applicable.
• Send the original signed and sealed form, any tables, and Electronic Data Deliverable to: Compliance Unit. NCDENR.DWM, Solid Waste Section.
1646 Mail Service Center, Raleigh. NC 27699-1646.

Solid Waste Monitoring Data Submittal Information
Name 0' entity submitting data (laboratory, consultant. 'acility owner):

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

Name: Trevor J. Benton, P.G.

E-mail: trevor@blecorp.com

Phone: 664-266-1265

Fadlity name:

Closed Francis Farms landfill

Facility Address:

Frands Farm Road
Haywood County, North Carolina

NC landfill Rule:
Facility Permit # (.0500 or .1600)

Actual sampling dates (e.g.,
Odober 20-24. 2006)

Environmental Status: (Check all that apply)
D InitiaVBackground Monitoring ~ Detection Monitoring D Assessment Monitoring D Corrective Action

T e of data submitted: (Check all that apply)
Groundwater monitoring data from monitoring wells
Groundwater monitoring data from private water supply wells
leachate monitoring data

X Surface water monitoring data

ooo
Methane gas monitoring data
Corrective action data (specify)

Olher(specify)

Notification attached?D No. No groundwaler or surface water standards were exceeded.
~ Yes, a notification of values exceeding a groundwater or surface water standard Is attached. It indudes a list of groundwater and surface water

monitoring points, dates, analytical values, NC 2l groundwater standard, NC 28 surface water standard or NC Solid Waste GWPS and
preliminary analysis of the cause and significance of any concentration.o Yes, a notification of values exceeding an explosive methane gas limit is attached. It indudes the methane monitoring points, dates, sample
values and explosive methane gas limits.

Certification
to fhe best of my knowledge. ihe Information reported and statementS made on thiS data submittal and aHachments 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
ara significant penaltlos for making any false statement. representation, or certification Including the possibility of a fine and Imprlsonmont

Trevor J. Benton, P.G.

Facility RepresentativeName (P .

Signature

Revised 0112007

Hydrogeologist

Title
01120109

Date

mailto:trevor@blecorp.com
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Dear Mr. King:

As authorrzed, Bunnell-Lanlmons Engineering, Inc. (BLE) has performed the statistical analysis of
grogndwater quallty data obtained from the subject site. 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 analytrcal results of groundwater samples from the background
monitoring wells to the downgradient monitoring wells at the subject closed municipal solid waste
(MSW) landfill in accordance with Title l5ANCAC 138 .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 (I{CDWM) in accordance with Rule 15A NCAC 138 .1632 Q).

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-
1265.

->*l

c.c: Mr. Ervin Lane - NC DENR Solid Waste Section, 401 Oberlin Road, Ste. 150, Raleigh, NC 27 605
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January 76,2009

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

Attention:

Subject:

6004 Poruocns Counr
GReeuurw, Sourx Cmourur 29615

Mr. Stephen King
Solid Waste Director

Report of Groundwater Quality Results & Statistical Analysis
Second Semi-Annual Sampling Event of 2008
Closed Francis Farm Landfill
Permit Nurnber: 44-03
Haywood County, North Carolina
BLE Project Nurnber J08-1957-05

PnoHe (864) 288-1265
Fnx (864) 288-4430
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PROJECT INFORMATION

The subject closed municipal solid waste landfill site is located in Haywood County, North
Carolina, approximately two miles northeast of Waynesville on Francis Farm Road (Figure 1).
The landfill has five groundwater monitoring wells consisting of two upgradient (MW4 and MW-5)
and three downgradient wells (MW-lA, MW-2A, and MW-3A). Additionally, there are three surface
water sampling locations consisting of one upgradient (SW-l) and two downgradient (SW-2 and
Blanton Branch) sampling points.

BLE was retained by Haywood County to prepare the semi-annual sampling reports for 2008.
Historical data from multiple sources and in multiple formats had to be gathered and synthesized into
this report.

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
municipal solid waste landfills. This report incorporates the eighteen sampling events between
February 1999 and August 2008.

FIELD ACTTVITIES, SAMPLING, AND ANALYSIS

Groundwater and surface water samples were collected for the second semi-annual sampling event of
2008 by personnel from Pace Analytical Services, hrc. (Pace) of Asheville, North Carolina on August
25. Groundwater samples were collected from four of the five well locations (well MW-3A was dry)
and each of the three surface water locations at the site. Summary tables of analytical results are
attached in Appendix A (groundwater) and Appendix B (surface water). The samples were arnlyzed
in the laboratory for North Carolina's Appendix 1 list of volatile organic compounds (VOCs), the
RCRA metals, and in the field for pH, specific conductance, and temperature. 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
table surface elevation contour map is presented as Figure 2 alongwith generahzed groundwater flow
directions. Data required to calculate groundwater flow velocities is cu:rently unavailable for the
site. We have recommended to Haywood County that this data be collected and reported.

S{IMMARY OF LABORATORY REST]LTS

Groundwater
Total metal detections in groundwater during the current sampling event included total barium (MW-
1A, MW-2A, MW-4 and MW-5) and total selenium (MW-2A). VOC detections in groundwater
included benzene (MW-4 and MW-5), chlorobenzene (MW-lA), chloroethane (MW-lA, MW-2A,
MW-4, and MW-5), 1,2-dichloroberuene (MW-2A), 1,4-dichlorobenzene (MW-2A and MW-4), 1,1-
dichloroethane (MW-lA, MW-2A, MW-4, and MW-5), l,2-dichloroethane (MW4), cis-I,2-
dichloroethene (MW-lA, MW-2A, MW4 and MW-5), ethylbenzene (MW-4), dichloromethane
(MW-4), tetrachloroethene (MW-4 and MW-5), toluene (MW-4), trichloroethene (MW-4 and MW-
5), and total xylenes (MW-4).
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The concentrations of benzene (MW-4 and MW-5), l,4-dichlorobenzene (MW-2A and MW4), I,2-
dichloroethane (MW-4), dichloromethane (MW4), tetrachloroethene (MW4 and MW-5), and
trictrloroethene (MW4 and MW-5), were detected above North Carolina's maximum contaminant
levelsr (MCLs). A summary of the detected concentrations is included in Appendix A.

Surface Water
Total barium was detected in each of the surface water samples during the current sampling event,
but North Carolina has not established a sur c e watef MCL for this constituent. No VOCs were
detected in the surface water samples. A summary of the detected concentrations is included in
Appendix B.

STATISTICAL METIIODS 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 perfofinance criteria specified in the North Carolina solid waste management rules Title
15A NCAC 13B .1632(9-l). Five methods of statistical arralysis were performed depending on the
nurnber of detected concentrations and the distribution of the data for a specific compound, as
follows:

1. If greater thart 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:

2. If L5% to 90%o of the data were not detected, the one-way non-parametric analysis of variance
(ANOVA) Kruskal-Wallis rank-sum test was performed;

3. If less than 15Yo 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);

4. Alternatively, if greater than 50o/o of the data were not detected, Poisson Prediction Limits may
be performed, or if less than 50o/o of the data were not detected, Normal Prediction Limits may be
performed.

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

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

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

z



IILB-"
Closed Francis Farm Landfill
Groundwater Statistics Report (Second Event of 2008)

January 16, 2009
BLE Project l{umber J07-1957-05

1 .

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. Furthermore, 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 quality data over time by mathematical means. A validated SSI is
determined when, baseci 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, arrdnot 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 2 and
included in Appendix D indicatethat:

The Poisson Prediction Limit test performed for total arsenic, total mercvry, ace,tone, carbon
disulfide, chlorobenzene, chloroethane, 1,2-dichlorobenzene, 1,4-dictrlorobenzene, 1,2-
dichloroethane, 1,1-dichloroethene, cis-l,3-dichloropropene, ethylbenzene, toluene, vinyl
chloride, and xylenes did not calculate SSIs.

The Kruskal-Wallis test used for total barium, total cadmiurn, total chromium, total lead, total
selenium, total silver, beruene, 1,1-dichloroethane, cis-1,2-dichloroethene, dichloromethane,
tetrachloroethene, and trichloroethene did not calculate SSIs.

Multiple VOC detections have been detected in the background wells during the current and
historical sampling events for benzene, chloroethane, 1,4-dichloroethene 1,1-dichloroethane, cis-
I,2-dicltloroethene, ethylbenzene, dichloromethane, tetrachloroethene, toluene, and
trichloroethene.

CONCLUSION

Concentrations of total metals (groundwater and surface water) and VOCs (groundwater) were
detected at the site. The concentrations of benzene (MW4 and MW-5), l,4-dichlorobenzene (MW-
2A and MW4), l,2-dichloroethane (MW-4), dichloromethane (MW-4), tetrachloroethene (MW4
and MW-5), and trichloroethene (MWA and MW-5) were detected above North Carolina MCLs.

Lr summary, the detected concentrations of total metals are most likely naturally occurring and
related to sample turbidity. Metal cations tlpically 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 backsround concentrations.

We understand that a Groundwater Assessment and Corrective Measures Plan was submitted and
subsequently approved by the NCDWM n2004 to address the VOC detections in groundwater at the

3

2.
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site. However, this plan was not executed due to apparent difficulties in obtaining off-site access for
new well installations. We understand that perfofinance of the plan will need to be reevaluated.

We recommend that sampling continue on a semi-arurual basis for the Appendix 1 list of VOCs and
RCRA metals constituents.
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