Prepared for:
Wilkes County Department of Solid Waste
9219 Elkin Highway _
Roaring River, North Carolina 28669

JEI Project Number 356.08, Task 34

SECOND SEMIANNUAL GROUNDWATER MONITORING REPORT OF 2008

ROARING RIVER LANDFILL
WILKES COUNTY, NORTH CAROLINA
PERMIT NO. 97-04

June 2069

Prepared by:
n
esirend

ENGINEERING, INC

2211 West Meadowview Road, Suite 101
Greensboro, North Carelina 27407
Phone: (336) 323-0092
Fax: (336) 323-0093




2% [JPaper Report [[JElectronic Data - Emall CD {data loaded: Yes / No ) Doc/Event #:

BENRUSEDR
NCDENR Environmental Monitoring

Division of Waste Management - Solid Waste Reporting Form

Notice: TR Torm and any information attached to It are "PUDAC RECOrds” as defined in NG General Satuté 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 monifored unit.

. Please type or print legibly.
Adtach a noiificalion table with values that aftain or exceed NC 2t groundwater standards or NC 2B surface water standards. The notification

must inciude a preliminary analysis of the cause and significance of each value. (e.g. naturally oceurring, off-site source, pre-existing

condition, etc.).
. Attach & notification table of any groundwater or surface water values that equal or exceed the reporting limits,
. Attach a nofification table of any methane gas values that attain or exceed explosive gas levels. This includes any structures on of nearby the
facility {NCAC 138 .1629 {(4)(a)(i).
Send the original signed and sealed form, any tables, and Electronic Data Deliverable to: Compliance Unit, NCDENR-DWM, Soli¢ Waste

Section, 1646 Mail Service Center, Raleigh, NC 27699-1648,

Solid Waste Monitor

Name of entity submit

Joyce Engineering, inc.

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

Name: Jeremey J. Kerly Phone; {336} 323-0082

E-mail; jkerly@joyseengineering.com

NC Landfill Rule: Actual sampling dates (e.g.,

Facilily name: Facility Address: Facility Permit#  (.0500 or .1800) Qctober 20-24, 2006)
Wilkes County - Roaring River NC Highway 268 East 97-04 1600 Decamber 30, 2008
Landfill Roaring River, NC 28669 : March 12, 2009

Environmental Status: (Check all that apply) .
g Initiai/Background Moniforing Detection Moniforing D Assessment Monitoring Cl Corrective Action

Type of data submitted: {Check all that apply)

[X| Groundwater moniloring data from monitoring welis m Methane gas monitoring data
| | Groundwater r.nor]iioring data from private water supply wells E Corrective action data (specify)
%| Leachate monitoring dala

1 Surface water monitering data D Other(specify)

=

otification attached?

No. No groundwater or surface water standards or explosive methane gas limits were exceeded.

Yes, a notification of values exceeding a groundwater or surface waier standard is altached. It inciudes a fist of groundwater and surface water
monitoring points, dates, analytical values, NG 2L groundwater standard, NC 2B surface water standard or NC Solid Waste GWPS and
prefiminary analysis of the cause and significance of any concentration.

Yes, a notification of values exceeding an explosive methane gas limit is aftached. It inciudes the methane monitoring points, dates, sampie

values and explosive methane gas fimits,

L

Certificatio
To the best of my knowiedge, the information réported and statements made on this data submittal and aftachmenis are true and cofrect.
Furthermore, | have attached complete notification of any sampling values meeting or exceeding groundwater standards or expiosive gas
levels, and a preliminary analysis of the cause and significance of concentrations exceeding groundwater standards. | am aware that there
are significant penalties for making any false statement, representation, or certification including the possibility of a fine and Imprisonment.

Jeremey J. Kery Project Consultant (336) 323-0092
Facility Representative Name (Pring) Title {Area Code) Telephone Number
QY £=4-09

Sigriature U Date

Revised 106/2006




1.0
1.1
1.2
1.3
2.0
2.1
2.2
3.0
31
3.2
4.0
5.0
51

5.2
53
5.4
6.0
7.0

Tables

TABLE OF CONTENTS
INTRODUCGTION. ..o tcteeteeieteeteaseeraesassasssssesssatsseseotssasase s s sras e sasssaessesb st s anen s st iasasssass 1
SHEE INFOTTMALEON «.coviieeeeiiireectrrrteeee e e v sttt a e s s b b e st e s s s s s b bbb b s bbbt 1
SHEE GROIOZY ...ovvreirrcirereeer s eese bt s e e e e ea et st eSS R b 1
ReGUIALOTY SEATHS ...ooveruviiireri it et e 2
FACILITY MONITORING PROGRAM .......oorriviitiiiniineirrrsrs st 2
Groundwater MONHOring PrOSraml ... ..ottt 2
Leachate Monitoring Program ...t 3
SECOND SEMIANNUAL SAMPLING EVENT OF 2008.......ccoooniiiinn 3
FHEIA WOEK oo ioeeveeeeeeees s eeeeseesssvasaressessasbansenbes e s st s e sbos s e bt a st e s b e e e e e e s n e b g b a st s b b et et b s s s e e 3
Laberatory Analysis and JEI Quality Control ..o 4
HYDROGEOLOGICAL CONDITIONS ...covtiinrnsett s 4
DATA ANALYSIS AND STATISTICAL RESULTS ..o 5
SEALISEICA] IVEEIOMS ..o eceeeeces s te et et e s ser e e b s bs e e s e s s r e e s e s bbb e s e b e s et e b st 5
5.1.1 Treatment of Censored Data . ..o ccoieecrirrreiiises e s e s sns s s sanne 6
5.1.2  Assumption of NOIDAHLY o 6
5.1.3  Parametric Tolerance Limif ..veeoiimeriiinn it 6
5.1.4  Aitchison's Adjusted Parametric Tolerance Limit....oocovevniiiininnninn 6
5.1.5  Non-parametric Upper Tolerance Limit ... 7
5.1.6  Poisson Upper Prediction Limit.....coeveicciimi i 7
SEALSHCAL RESUILS .o.eeeeeeviiiieireereeererreses e seseise e st e e ran s b s e st e b e s b s e e ae s aan e s n e b st ba b b a s n et 7
Analytical Results for Groundwater and Comparison Standards..........coocovovnnnien 8
Analytical Results for Leachate ... 9
CONCLUSITONS ..ottt et stees e ssssessessa e esesstssessssab s atsassssaesraas s s n et ars S bb s et sestonb e e s s as e s s 9
REFERENCES ...t isveeteettesseseastssssstsssasssssaaseaseanssatssbsassenasvasasasssnsnassasissinsstsensassasnaes 10
Table 1 Summary of Historical Groundwater Elevations
Table 2 Estimated Hydraulic Gradients and Average Linear Velocities
Table 3 Summary of Historical Groundwater Constituents
Table 4 Summary of Historical Groundwater Field Parameters
Table 5 Summary of Historical Leachate Constituents
Table 6 Summary of Historical Leachate Field Parameters

Second Semiannual Groundwater Monitoring Report of 2008

Roaring River Landfill
Wilkes County, North Carolina

Second Semiannual Groundwater Monitoring Report of 2008
Wilkes County Roaring River Landfill, Permit No. 97-04

1

Joyce Engineering, Inc.
June 2009



Second Semiannual Groundwater Monitoring Report of 2008
Roaring River Landfill
Wilkes County, North Carolina

TABLE OF CONTENTS (CONTINUED)

Figure
Figure No. 1 Site Location Map
Drawing
Drawing No. 1 Groundwater Surface Contour Map, December 30, 2008
Appendices
Appendix 1 Statistical Analyses Worksheets
Appendix 2 Laboratory Analytical Reports and Field Data
Second Semiannual Groundwater Monitoring Report of 2008 Joyce Engineering, Inc.

Wilkes County Roaring River Landfill, Permit No. 97-04 Tune 2009
it



1.0 INTRODUCTION
1.1 Site Information

The Wilkes County Roaring River Landfill is owned and operated by Wilkes County under
Permit No. 97-04. The landfill property is located near the town of Roaring River, North
Carolina. The site is located on a group of knolls rising over 150 feet above the floodplain of the
Yadkin River. The property boundary and disposal area are indicated on an enlarged portion of
the USGS 7 % minute topographic map for Ronda, North Carolina (Figure No. 1). The landfill
facility boundary includes most of the area between the disposal cells and the Yadkin River.

The approximately 145-acre site was originally investigated for sujtability as a solid waste
management facility in 1989 by Westinghouse Environmental and Geotechnical Services, Inc.
(Westinghouse). Additional site characterization work was performed at the site in 1990 and
1991 by Municipal Engineering Services, P.A., during preparation of the Construction Plan
Application for the Phase 1 cell, in accordance with expected revisions to the North Carolina
Solid Waste Management Rules (NCSWMR), in response to Subtitle D regulations. Further site
characterization work was performed in 1994, as part of the Transition Plan for the facility.

Wilkes County submitted a Design Hydrogeologic Report in 1991 to North Carolina Department
of Environment and Natural Resources (NCDENR) and the facility began accepting waste in the
Subtitle D lined Phase 1 in 1993. This cell, which occupies approximately 11.7 acres of the
facility, reached final capacity in 1999. A site investigation and Design Hydrogeologic Report
for the 7.3 acre Phase 2 was completed in December 1998. The Phase 2 disposal area reached
final capacity in July 2006. A Design Hydrogeclogic Report for the 6.6 acre Phase 3 was
completed in May 2004 and construction was completed January 2006. Phase 4 of the waste
disposal unit will be a vertical expansion of the Phase 3 area, as agreed upon in a December 10,
2002, site meeting with Sherri Coghill of the NCDENR. A leachate lagoon is located southwest
of the approximately 12-acre lined area.

1.2 Site Geology

The site is located at the boundary of the Inner Piedmont Belt and Blue Ridge Belt in the Brevard
Fault Zone. In the vicinity of the site, the Brevard Zone is a five-mile wide, east-northeast
trending fault zone with a complex structural and metamorphic history. Finely interlayered
gneiss and schist within the zone are amphibolite facies, with peak metamorphism as high as the
kyanite zone for pelitic assemblages. Typically, the more highly-strained and faulted parts of the
zone have experienced retrograde metamorphism to greenschist facies. Rocks in the Brevard
Zone have undergone various degrees of both ductile and brittle deformation. Espenshade and
others mapped four continuous faults that either bound the zone or separate rock units
consistently over long distances. These faults contain both mylonitic and cataclastic rock, and
exhibit the greatest degree of retrograde metamorphism. Two of these faults cross on or near the
site. Bedrock at the site and in the Brevard Zone generally is more highly fractured than rock
typical of most Piedmont and Mountain sites.
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1.3  Regulatory Status

The Roaring River Landfill is currently in the detection monitoring program. The facility
currently monitors groundwater for the NC Appendix I constituents and leachate for parameters
listed under Section 2.2 Leachate Monitoring Program. Statistical analyses of the laboratory data
has been prepared in accordance with the required compliance demonstration Rule .1632(g), (h),
and (i) of the North Carolina Division of Waste Management, Solid Waste Section.

2.0  FACILITY MONITORING PROGRAM

2.1  Groundwater Monitoring Program

Eleven active groundwater monitoring wells comprise the monitoring network at the Roaring
River Landfill. The current compliance network consists of the following monitoring wells:

MW-2R (facility background well), MW-5, MW-6, MW-7, MW-8, MW-9, MW-10, MW-1235,
MW-12D, MW-17, and MW-18.

Mo&t:ﬁﬂmg En]s)taaife d Classification Ni)(;!:;;lmng fiﬁa,;g?:g) Lithology of Screened Interval

MW-2 1/03/91 Abandoned - 81.50 Saprolite

MW-2R 4/08/02 Background Detection 116.00 Bedrock

MW-5 8/12/93 Compliance Detection 38.11 Saprolite

MW-6 8/13/93 Compliance Detection 37.60 Saprolite

MW-7 8/11/93 Compliance Detection 41.77 Saprolite

MW-8 8/11/93 Cormpliance Detection 58.50 Bedrock

MW-9 8/12/93 Compliance Detection 37.57 Saprolite

MW-10 9/02/98 Compliance Detection 76.75 Bedrock
MW-118 9/03/98 Abandoned - 42.00 Bedrock
MW-11D 9/03/98 Abandoned - 100.00 Bedrock
MW.128 3/67/00 Compliance Detection 104.00 Partially Weathered Rock
MW-12D 3/07/00 Compliance Detection 134.00 Partially Weathered Rock
MWw-17 8/26/03 Background Detection 24.63 Saprolite

MW-18 8/26/03 Background Detection 46.85 Saprolite

Monitoring well MW-2R is the upgradient background monitoring well for the facility. This well
replaced former background monitoring well MW-2 which had been dry for several events, as
requested in correspondence from the Section, dated December 13, 2001. Well MW-2R was
sampled for the first time on April 23, 2002, just after the first semiannual event. Monitoring
wells MW-5, -6, -7, -8, -9, and -10 are monitored to detect potential releases from Cell 1.
Monitoring wells MW-12S and -12D were installed in March 2000 to be incorporated into the
monitoring network to effectively monitor Cell 2, while monitoring wells MW-118 and MW-
11D were abandoned for Phase 2 construction. Wells MW-17 and MW-18 were installed during
the Design Hydrogeologic Investigation for Phases 3 and 4 and were incorporated into the
facility network after the June 2006 approval of the revised Groundwater Monitoring Plan.
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2.2  Leachate Monitoring Program

One leachate monitoring point is sampled on a semiannual basis at the Roaring River Landfill
and the laboratory results are included. The following constituents are required for laboratory
leachate analysis:

¢ North Carolina Appendix I Metals (plus Manganese, Molybdenum, and Mercury)
o North Carolina Appendix I 8260 Volatiles

e Biochemical Oxygen Demand

¢  Oil & Grease

e C(Cyanide

e Total Suspended Solids

3.0 SECOND SEMIANNUAL SAMPLING EVENT OF 2008
3.1 Field Work

On December 30, 2008, Research and Analytical Laboratories, Inc. (RAL) personnel visited
Roaring River Landfill to purge and sample monitoring wells MW-2R, MW-5, MW-6, MW-7,
MW-8, MW-9, MW-10, MW-128, MW-12D, MW-17 and MW-18. Monitoring wells MW-5,
MW-6, MW-7, MW-8, MW-10 and MW-128 were either dry, the bailer was unable to reach the
water column, or there was not enough groundwater to purge and sample. RAL performed a
resampling event on March 12, 2009 for monitoring well MW-18.

Monitoring wells were purged and sampled using bailers. Measurements of temperature, pH,
and specific conductivity were recorded in a field log. Turbidity information was based on
visual observation. Prior to sampling, laboratory-supplied containers were prepared with the
following information:

Monitoring well number (completed by laboratory/field personnel),

Date and time of sample collection (completed by laboratory/field personnel),
Initials of sampling personnel (completed by laboratory/field personnel),
Project name and number (completed by the laboratory/field personnel),
Chemical preservative (completed by the laboratory/field personnel); and
Requested chemical analysis (completed by the laboratory/ field personnel).

*» & & & o @

Groundwater samples from each monitoring well were collected directly from the bailers in the
provided laboratory containers either immediately after purging or within 24 hours of the final
purge volume. Immediately after collection, the samples were placed in a laboratory provided
cooler and chilled on ice. A field log is provided in Appendix 2.

Leachate samples were collected from the leachate lagoon. Prepared sampling containers were
filled, placed in a cooler, and chilled on ice. At the time of sampling, leachate was measured for
temperature, pH, and specific conductivity.
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3.2  Laboratory Analysis and JEI Quality Control

The December 2008 groundwater and leachate samples were analyzed by Research and.
Analytical Laboratories, Inc. of Kernersville, North Carolina under chain-of-custody control for
analysis. As presented earlier, the groundwater was analyzed for NC Appendix 1 constituents.
The leachate was analyzed for NC Appendix I constituents, as well as mercury, manganese,
molybdenum, Biochemical Oxygen Demand (BOD), oil & grease, cyanide, and Total Suspend
Solids (TSS). The sampled were received by the laboratory on December 31, 2008, in good
condition, properly preserved, and within analysis hold times.

In addition to samples collected for compliance monitoring at the Roaring River Landfill, a Field
Blank was collected by RAL personnel as part of the December 2008 sampling event. Also, a
Trip Blank that was prepared by the laboratory accompanied the volatile sampling containers to
and from the laboratory. The Field and Trip Blanks was analyzed for the NC Appendix I metals
and list of volatile organic compounds.

Upon receipt of the laboratory data package, the data was reviewed by JEI personnel for the
following:

General typographical errors,
Correct analyses performed and within method specified hold times,
Biased data results based on Matrix Spike, Matrix Spike Duplicate, and Laboratory Control
Samples,

e Blank qualified data (B-flags),

e Detections above the NC 2L Groundwater Standards or Groundwater Water Protection
Standards (GWPS); and

o Detections that are above historical levels.

Lead and vanadium detected in monitoring well MW-18 were at concentrations above the
NC 2L/GWPS. Therefore, a resampling event was requested.

4.0 HYDROGEOLOGICAL CONDITIONS

Surface water at the site flows to the south-southwest in three site drainages to the Yadkin River,
which border the southeastern facility boundary. Regional groundwater flow in the vicinity of
the facility is also generally to the south-southwest and discharges to the Yadkin River.
Groundwater beneath the site flows in two interconnected aquifers, a surficial aquifer and a
fractured bedrock aquifer. Most of the groundwater flowing in these aquifers discharges either
to the alluvial sediment of the Yadkin River floodplain, or to the lowermost reaches of the three
site surface drainages before reaching the river.

Depth to groundwater was measured in the compliance monitoring wells at the site prior to
sampling. The groundwater elevations were calculated relative to the surveyed measuring point
(top of casing) for each monitoring well. The historical groundwater elevations are summarized
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in Table 1. The groundwater elevation contours shown on Drawing No. 1 are based on data from
the December 2008 sampling event.

Estimated horizontal groundwater gradients from the December 2008 groundwater levels are
presented in Table 2. The average horizontal gradient is approximately 0.073 fi/ft.

Hydraulic conductivities (K) were based on slug test values from the Design Hydrogeologic
Report submitted in April 2004. An effective porosity of 16% was used to estimate average
linear groundwater flow velocities. Linear groundwater flow velocities for wells screened in
saprolite were computed using the following modified Darcy equation:

V =Kime

where V = average linear velocity (feet per day), K = hydraulic conductivity (ft/day),
i = horizontal hydraulic gradient, and n, = effective porosity.

Based on calculations from the most recent sampling event, the average estimated linear
groundwater flow velocity for the site is approximately 0.25 ft/day (Table 2). This falls within
the range of historical estimates for groundwater flow velocities at this site. The linear velocity
equation and resulting rates make the simplified assumptions of a homogeneous and isotropic
aquifer. This equation can over-estimate velocities when applied to heterogeneous and/or
anisotropic conditions such as are believed to exist at this site. The regolith and fractured
bedrock common in Piedmont terrain are characteristically heterogeneous. Site boring logs
record that regolith sampled at the site commonly exhibits relict foliation. These structures can
result in locally anisotropic groundwater flow directions. Although the regolith and bedrock are
hydraulically connected, the effective porosity generally decreases with depth into the underlying
fractured bedrock.

5.0 DATA ANALYSIS AND STATISTICAL RESULTS

Results from the December 2008 sampling event were received from RAL and are found in
Appendix 2. There were no statistically significant increases of organic or inorganic constituents
detected during the sampling events.

Statistical comparisons of baseline monitoring data to compliance data are part of the required
compliance demonstration (Rule .1632(g), (h), and (i)). Background data and statistical methods
used to evaluate the data from the Subtitle D Landfill are discussed below.

5.1 Statistical Methods

The data were evaluated using the Shapiro-Wilk Test, Parametric Prediction Limits, Parametric
Tolerance Intervals, Aitchison’s Adjustment, Non-Parametric Prediction Limits, and Poisson
Prediction Limits as appropriate. The results of the statistical analyses are summarized in the
Statistical Analyses section, and are discussed in Section 5.0 of this report. Detailed results of
each statistical analysis are also presented in the Statistical Analyses section. To clearly
document these tests, individual tests are presented on each page. Background data are
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determined by tests for normality, outliers, Aitchison’s adjustment, and/or parametric tolerance
interval, as appropriate based on the data. For each set of data, all parameters used to calculate
the test statistic are presented beneath the raw data. The result of the test and any comments
relating to quality assurance are presented at the bottom of the page.

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. -

5.1.1 Treatment of Censored Data

Generally, the laboratory limit of detection (DL) and limit of quantitation (QL) are known and
background data are censored as follows. When less than or equal to 15% or greater than 90% of
the background data values are less than the DL, any data reported less than the DL will be
treated as one-half the DL.

5.1.2  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. In the event that 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. In the event that the log-transformed data
also fail to follow a normal distribution, a non-parametric approach is applied.

5.1.3 Parametric Upper Tolerance Limit

In those cases where 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 DL and/or QL fora
given analyte, the downgradient values are compared to the parametric upper tolerance limit in
accordance with the procedure summarized in the USEPA guidance documents, Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities, Interim Final Guidance (April
1989) and Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Addendum
to Interim Final Guidance (July 1992),

5.1.4 Aitchison’s Adjusted Parametric Tolerance Limit

When 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 DL and/or
QL for a given analyte, the mean and standard deviation are adjusted in accordance with the
procedure described by Aitchison (1955) and summarized in the USEPA guidance document,
Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Addendum to Interim
Final Guidance (July 1992). After the adjustments are made, the downgradient values are
compared to the Aitchison’s adjusted parametric upper tolerance limit in accordance with the
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procedures summarized in the USEPA guidance documents, Statistical Analysis of Groundwater
Monitoring Data at RCRA Facilities, Interim Final Guidance (April 1989) and Statistical
Analysis of Groundwater Monitoring Data at RCRA Facilities, Addendum to Interim Final
Guidance (July 1992).

5.1.5 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. These comparisons are made in accordance with the procedures summarized in
the USEPA guidance documents, Statistical Analysis of Groundwater Monitoring Data at RCRA
Facilities, Interim Final Guidance (April 1989) and Statistical Analysis of Groundwater
Monitoring Data at RCRA Facilities, Addendum to Interim Final Guidance (July 1992).

5.1.6 Poisson Upper Prediction Limit

In those cases where more than 90% of the background data values are less than the DL for a
given analyte, then the downgradient values are compared to the Poisson upper prediction limit.
This is done in accordance with the procedure summarized in the USEPA guidance document,
Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Addendum to Interim
Final Guidance (July 1992).

5.2 Statistical Results

Statistical background values were calculated using data from historical semiannual sampling
events at the facility through this event. A summary of the December 2008 statistical
background calculations are provided below in the following table. Detailed results of statistical
analyses can be found in Appendix 1. Monitoring well MW-2R is designated as the background
well for the facility. All available data from previous background well MW-2 and data from
replacement well MW-2R have been included in the background data pool for the facility.
Background data has also been included from MW-17 and MW-18 into the data pool beginning
with the April 2004 sampling event and ending with the October 2005 sampling event.

Constituent Data Statistical Method used to Background Noted
Distribution Establish Background Concentration Increased
Barium N/A Non-Parametric Prediction Interval 850 None
Berypllium N/A Non-Parametric Prediction Interval 28 None
Chromium N/A Non-Parametric Prediction Interval 406 None
Cobalt N/A Non-Parametric Prediction Interval 174 None
Copper N/A Non-Parametric Prediction Interval 282 None
Lead N/A Non-Parametric Prediction Interval 106 None
Vanadium N/A Non-Parametric Prediction Interval 205 None
Zine N/A Non-Parametric Prediction Interval 995 None

1. Concentrations are in micrograms per liter (ng/L)
2. N/A =Not Applicable -
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Background concentrations for inorgamic constituents were determined using statistical
procedures as discussed in Section 5.1. There were no statistically significant increases above
background levels in any downgradient monitoring wells.

53  Analytical Results for Groundwater and Comparison to Standards

The following inorganic constituents were detected in groundwater during the December 2008
sampling and March 2009 resampling events. All concentrations are reported in micrograms per
liter (ng/L.). Concentrations with a “J” are considered to be estimated. Concentrations with a
“B” are considered to be attributed to lab or field contamination. Detections above the NC 2L
Groundwater Standards (NC 21) or Groundwater Protection Standards (GWPS) are highlighted.

Constituent NC 21, | Background Downgradient Blanks
IGWPS MW-2R MW-9 MW-12D0 MW-17 MW-18

Barium 2,000 1291} 430 (448) 11.27 . 86.5]) 601 1.21
Beryllium 4 0617 0.47J(1.6) ND 037 3.0 ND
Cadmium 1.75 1.78B 1.7B(13B) 1.2B 0.5B 03B 0617
Chromium 50 23] 363540 1517 2317 140 | ND
Cobalt 70 2417 433710 ND 2.0J 16.8 ND
Copper 1,000 5917 3.3J(3.1)) 521 3217 29.9 ND
Lead 15 527 441600 3817 ND i ND
Lead Resample 15 NS NS NS NS 521]
Nickel 100 22B 531(760 23B 208 077
Thallium 0.28 ND 50B{45B) ND ND 247%
Vanadium 3.5 477 703351 9.67J 49] ND
Vanadium Resample 3.5 NS NS NS NS ND
Zinc 1,050 ND 94.6 (82.6) 19.6 25.8 ND

1. ND = Not detected above laboratory detection limits.
2. NS = Monitoring well not sampled.
3. Parentheses indicate duplicate data.

Lead was defected above the NC 2L and vanadium was detected above the GWPS in monitoring
well MW-18. The March 2009 resampling event did not confirm these detections. In general,
the inorganic results are consistent with historical data. Historical inorganic groundwater data
can be found in Table 3 and field parameters can be found in Table 4. The results, as reported by
the laboratory, the laboratory quality assurance/quality control information, and the chain of
custody records, are included in the Appendix 2.

The following organic constituents were detected during the December 2008 sampling event.
All concentrations are reported in micrograms per liter (ug/L). Concentrations with a “J” are
considered to be to be estimated. Concentrations with a “B” are considered to be attributed to
lab or field contamination.

. NC 2L | Background Downgradient
Constituent IGWPS | MWIR MW MW.12D__MW-17 MWws | Danks
Carbon Disulfide 700 ND 201051 1.07 0.7] ND ND
Toluene 1000 1.0B 1.0B (0.6 B) 1.1B 1.0B 1.0B 1.I1B
*ND = Not detected above laboratory detection limits.
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There were no detections above the NC 2L or GWPS for organic compounds in any compliance
monitoring wells. In general, the organic results are consistent with historical data. Historical
organic groundwater data can be found in Table 3 and field parameters can be found in Table 4.
The results, as reported by the laboratory, the laboratory quality assurance/quality control
information, and the chain of custody records, are included in the Appendix 2.

5.4  Analytical Results for Leachate

The following inorganic and organic constituents were detected in leachate during the December
2008 sampling event. All concentrations are reported in micrograms per liter {(pg/L).
Concentrations with a “J” are considered to be estimated. Concentrations with a “B” are
considered to be attributed to lab or field contamination.

Constituent Leachate Blanks
Barium 80.07 1.27J
Chromium 7417} ND
Cobalt 20.4 ND
Copper 162 ND
Lead 3.0J) ND
Manganese 628 NA
Nickel 4137 0.73
Vanadium 281 ND
Zinc 445 ND
Benzene 03] ND
Toluene 13B 1.1B
Biochemical Oxygen Demand 27800 NA
Total Suspended Solids 84000 NA

1. ND = Not detected above laboratory detection Hmits.
2. NA = Not available.

The analytical results from the December 2008 leachate sampling event at the Roaring River
Landfill are summarized in the Table 5. Leachate field parameters can be found in Table 6. The
results, as reported by the laboratory, the laboratory quality assurance/quality control
information, and the chain of custody records, are included in the Appendix 2.

6.0 CONCLUSION

Two inorganic constituents (lead and vanadium) were detected above NC 2L and GWPS during
the December 2008 sampling event at the Roaring River Landfill. The March 2009 resampling
event did not confirm the detections. There were no statistically significant increases of
quantified detections in downgradient monitoring wells. Based on analytical results from the
December 2008 sampling event, Roaring River Landfill will remain in Detection Monitoring.
The next scheduled semiannual sampling event is scheduled for the second quarter 2009.

Second Semiannual Groundwater Monitoring Report of 2008 Joyce Engineering, Inc.
Wilkes County Roaring River Landfill, Permit No. 97-04 June 2009
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TABLE 1

SUMMARY OF HISTORICAL GROUNDWATER ELEVATIONS

Location Background . Downgradient
MW-2 MW-2R MW-5  MW-6 MW7 MW-§ MW-9 MW-16 MW-128 MW-12D MW-17 MW-13
TOC Elevation 1115.00 1118.10 996,15 98101 98408 08446  971.89 102410 105279 105289  986.68 102649
Well Depth 81.50 116.00 38.11 37.6¢ 41.77 58.50 37.57 7015 104.00 134.00 24.63 46.85
Oct-94 1042.13 NI 966.74  945.27  947.37 94860 94317 NI NI NI Ni NI
Apr-95 1042.19 Ni 966.73 94901 04665 94807 94308 NI NI NI NI NI
Oct-95 1041.70 NI 967.05 94873 94667 94785 94324 Ni Ni NI NI N
Apr-96 1043.10 NI 968,15 95020 94721 94846 94334 NI at N NI Ni
Nov-96 1040.56 NI 96740 04928 94675 94796 94336 NI . NI Ni NI NI
Mar-97 1041.55 NI 968.34 95106 94761 94899 94423 NE NI N NI NI
Sep-97 103938 NI 966,55 04888  947.07 951.62 G438} NI NI NI NI NI
Mar-98% 1037.72 NI 969.55  949.61 94698 94834 94419 i NI NI NI NI
Sep-98 1042.12 NI 96792 95009 94736 94857 94343 95695 NI NI N NI
Oct-98 1040.53 NI 967.13 94876 94677 94798 94337 956.08 NI NI NI NI
Nov-98 1039.10 NI 966.53  947.76 94633 94768 94364 955.13 NI NI Ni NI
Dec-98 1038.41 NI 966,20 94724 94608 94735 04229 93456 NE NI NI NI
Feb-99 1036.80 Ni 968.43 94779 94631  947.61 94377 95318 NE NI NI Wi
Apr-%9 Dry Ni 967.89 94844 94636 94761 94334 95293 Ni NE NI NI
Sep-99 Dry NI 96554 94643 94533 94650 94286 NA NI Ni NI NI
Apr-00 Dry NI 965.71 945717 94534 94785 94331 95129 95839 958.38 NI NI
Sep-00 Dry NI 064,15 94549 04520 946352 94343 049.79 95637 §56.58 NI NI
Mar-01 Dry Nl 96430 94487 94486 94621 94349 94830 93438 954.56 NI NI
Oct-01 Dry NI 96032 94479 94415 94546 94349 94756 95405 953.23 Ni NI
Apr-02 Dry 1018.99 961.64 946359 94428 94571 94333 94740 95278 949.37 NI NI
Nov-02 AB 1032.21 961.81 94692  943.07 94625 9435 94740 94098 946,52 NI NI
May-03 AB 1037.34 964.50 95147 94687 94819 94407 94743 951.8% 944,49 NI Ni
Nov-03 AB 1041.34 962,60  950.27 94677  948.05 94342 94866 95589 954.78 NS NS
Apr-04d AB 1041.41 96352 94859  046.70 94751 04388 94854 95492 954.11 967,57 995.90
Oct-04 AB 1041.53 962.11  947.33 94543 94576 94368 95062 95406 954.41 95730 99549
May-05 AB 1041.82 963.19  949.53 94657 94685 94396 04889 95414 95473 96746  987.81
Oct-05 AB 1042.35 960.87 94583 94505 94527 94351 94862 95436 95360 96715 99387
29-Jun-06 AB 1030.65 058.18 94361 04408 94452 94631 94821 952.45 952.55  963.04 99149
67-Pec-06 AB 1039.79 959.85 Dy 94443 94476 94376 Dry 951.34 951,34 Dry 992.24
28-Jun-07 AB 1040.52 959.61 Dry 04440 54482 94293  947.6% 951.35 95138 96653 97973
19-Dec-67 AB 1038.71 958.68 Dry 94246 94274 94134 947.61 949.72 93089 96668  979.73
28-Apr-08 AB 1067.25 959.42 Dry 942,67  943.02 94166 94742 94995 949.97 966,79 99345
30-Dee-08 AB 1037.69 958.27 Dry 942,39 NS 94226 94741 950.11 944.41 967.03 99066

Notes:

1. Dry = Monitoring well was considered to be dry and no water level measared.
2. AB = Monitoring well was abandoned.

3. NI = Moritoring well was not installed,

4. NS = Monitoring well was not sampled.

5, NA = Not avaflable.

Wiikes County Roaring River Landfill Joyce Engineering, inc.
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TABLE 3

SUMMARY OF HISTORICAL GROUNDWATER CONSTITUENTS

Concantrailon in {pe/l}
Constituent Date oL 8L Backaround Dovwngradient prore
MW~ MW-ZR MW-5 MW-E MW-T MW Mw.s PIW-19 MW-128 MW-12D MWLIY MW-18
Antimony R-Jupd7 ] 12 (2] AR WD Wb Py NP ND ND Dry Dry 24 B (29RB) D Dy 4.5
GWDPS & L4/ (10/23/07) Wheeb?t 1.2 (2] AR AU Bry Dry Dry ND ¥y Dry Dry 313 wm Doy N5
28-ppr-f8E 1.2 (1 AR Wp N iy Dry NI (ND) it Dy Dry b3 1 N ND N
3oIke08] 1.2 6.0 AR W Dry oy Dny Ng N (NI Dy NE WD Np ND N
Baryum Apr-94 MR 250 398 N NI 44 3488 ND 1660 NI N N N NE NA.
G904 NR 500 350 N ND N ND ND Np N N N b) N NA.
Apr-95 NR 586 736 Nt ND NB 01 ND 516 h2:) N M NI N1 NA
Oot-95 NR 580 R N W@ ND 1630 NP N W i N N Ni bty
Apr-96 NR 500 Me N Np ND 1650 N N N o ™ N 3! NA
Nov-94 NR 500 ND bl ND ND 1660 NI ND Ni i N i M ND
Mar97 NR 500 313 N ND N> 1440 D ND N i W W ™ ND
SepRT NR 500 ND ™M ND NI 748 D N Ni ke NP NE N ND
Mari8 NR 500 508 N ND WD 937 W ND N b3 N M NI ND
Sep-08 NR 500 ND N aind ND D hoi] ND NS W ™ N NI W
Mar9% NR 500 2] N WD ND NB WD Nb NS NE M N i hrin
Sepo NR 00 RS N WD Np N ND N> nN§ NI M N N o
Aprli0 MR 300 NS NI WD ND NP NEF ND Np vl np N W Np
k2 R 500 NS ™ fu 685 NB NI il NP hus N ai ! W NE
Mea-01 R 500 NS N Np D N> ND ND NS WD (ND} N ™ i ND
Jun-0F NR 500 N§ Nl N§ NS Ns WS NS NS NS ND b b NA
Oet-D1 NR, 500 NS N N D 536 N ¥R NS NI ND M N ND
Apr-G2 NR 500 AB N N W 554 nD ND NS N§ D (D) N NE ND
Hov-02 NR 500 AB hit [H NE WS N NP NS W5 ND NI Nl ND
May 03 NR 560 AB ND HD N NP Np NE NS ND WD N Wi NP
Yov-L3 NR 566 AB ND wh N ND ND N> NS N ND b NS Np
Apr-04 R 560 AB ND WD ND Niy ND N NS ND N ND NB ND
May04 NR 500 AR ND NS WS H§ ND NE Ng NS NS N NS ND
Det-04 WNR s00 AB ND NP ND v ND D ND NB ND ND N ND
May-03 NR 500 AD ND NI ND XD 2y ND N§ ND ND ND Np WD
Qet45 NR 500 AB ND NI ND M foe] ND NE ND D ND ND N
29-Jun-06 | NR 500 AB ND Dry Dry 563 NB NP N Try i N 649 ®o
0-pects| MR | wo [ aB ND ) Dry ND NB ND bry Dry ) Dry D ND
2B-Jun-07{ B 100 AR 112 Bl 13 Dry 560 48 B 584 k) Dry Ty 123B65R) 18 ny 54
NC 2L - 2,000 ppf (LO2H0TY | 19.Dec kT 1A 100 AB 76 B| Py Dry Try 2.8 B 80.5{6D3IBY B Dy Dry 30 B wE B Dy 248 J
28-AprGBi 1.3 160 AR 157 B| 22 Dry Dry 6633588 475 Diy Dry 746 B 91 B 04 i3r 7
A6.Dec-08 11 100 AD 129 )y Ty Bry Dry NS 430 {448) Dy N8 1.2 i 865 1 o601 12 I
Beryifitn Apr-94 NR 5 ND L ND ND ND ND NEY 1 Nl N NL NI AB
Q- 94 MR 2 il NE N NB & Np 4 NI NI i NI ™M AB
Apr-25 NR 2 4 M 3 2 z Np 6 M Ni WL M M AR
Qo5 HNR 2 2 N 4 2 4 ND H ™ N W i LS AB
Apt-36 NR 2 N NI 5 3 5 3 3 N 138 b i N A
Novd§ NR ? 4 M L ND 4 i) 3 N i Ni kil NF D
Man97 MR 2 N> ¥ 3 ND 3 WD ND i b Wi N NE W
Sep07 NR 2 1% W 4 ND 4 W ND N N M NE NI NG
Mar-98 NR b B W ND ND o) ND ND N NI NI n N Wi
Sep-98 NR z 4 W v} N faiv] NP ND NS NI 311 NI W N
Mar-99 MR 2 b W WD Np o N ND NE N 11 N W Np
Bep-0% NR z NS M N N NE ND W Ne N ™ N i N
Apr-b NR z NS N RO D NEr ND WO ND N ND M N ND
Sepi0 | MR | 2 | M N ND ¥ ND Np KD ND NP 7D} Nl N ND
Mar- VR 2 NS NI ND NS ND ND ¥y NS MD (NR) Ny N i NI
Oct-01 R z N§ 24 ND NS ND N hut] NS ND N N Ml D
Apr-32 MR z AR NI ND NS ND ND P WE WS ND R NI M ND
Hov-02 VR 2 AB N HND NS N Np NP ¥ WS N i M NP
May-03 MR 2 AB N ND N ND ND NE N Np N W LS ND
Hov-03 MR 2 AB N HD N ND ND NR NS NP Ni N N§ ND
Apr-04 NR H AB N haid] N Np ND ND NS ND N ND ND ND
May04 NR 2 AB ND ND NS NS D NS N§ b N§ NS NS ND
Oct-04 NR 2 AR ND NP N ND W ND D ND ND ND NP ko]
May-05 NR 2 AR ND NP N N WD N N§ ND W ND ND NB
Qet-05 NR 2 AR ND ND NR ND il Np Ng aivd ND D WD N
29-Jund6| NR 2 AR N oy Dry WD b N N§ Dry Mo WD § Np
O7-Poc06| NR I AR ND NR . Dy N NP Np Dry Dry L Bry ND e
B-hta47 | 02 1.0 AB N N Dy N Np NP Dry Dry Np W ny N
GWPS = 4 ug/l. (1723607) WDee 0| 6.2 10 AB ND Dny Dy Dry N 0.3 (MDY El Dry Dry Np W Dny N>
28-Apr-08; 02 1.0 AB XD D Dy Dry NI (MDY D Dy Dry ND 03 I 1.5 ND
30-DecdBi 8.2 0 AB 0.6 i| Py Ory Dry N5 0.4{1.6) i Py NS ND 03 3 3G ND
Cadentum Apr8d MR F 2 i Np o] HND NI i) N B N N N Na
Oet-94 R 1 ] M Np i ND ND hu N N N N Ny Na
Apr95 ¥R H N N ND M N Np MR ] M N N M NA
0ct-95 ¥R ] 2 ol H i ND ND H W i N i M NA
Apr-96 R i 12 N ¥ 2 4 ND 3 W )24 » S bl NA
Tov-96 MR 1 17 N 3 2 9 ND 7 b i i W M ND
Mar-97 NR 1 18 N 2 8 12 N 5 N i i W NP N
Sep-97 NR i 13 N 2 ND 3 1 1 Wi 13 NE W N ND
War-9% N i 2 N Np ND ND 3 N Wi N N N N N
Sep-98 NR i 2 N N> i) il D Np NS N N Ml N NB
Mar-9% NR i NS ™ Np np w0 w Np NS i Nl NI M NB
Sap-99 NR ! NS il 37 ND D B Np NS NS NS M i ND
April NR H NS ™ NIy ND jul N ND B L) Np M ¥ ND
Sep-00 NR 1 NS hid N 2 ®b Np 3 1 4 & (NDY M N ND
Mardt NR t WS ™ 2] ND NIy NR ND N§ we N N N HND
Ot NR i WS 3 3 el 2 ND 2 NS ¥ H Nt i i)
Apr-02 NR 1 AB H ND ND NB D W NS N§ NDND) N N ND
Novig2 NR 1 AB ND ND ND NS N hain NS NS 3 N M ¥D
May03 N 1 AB L) Np N ND ND Np N§ ND ND N N ND
Rovdi3 WR 1 AB D Np i N ND ND S ND 24 NS Ng Np
Jan-i WR 1 AB NS NS NS NS N§ NS -] WS Np NS N§ Np
Apr-Gd4 HR i AR ] ND Np bl ND ND hoH] ND Np NB ND ND
May-04 R 1 AR hid R§ NS NS ND NE b NS N NS N§ it
Oct-04 ¥R i AR N ND ND ND N ND ND Np ND NP N D
May-05 NR 1 AB 1 ND NI ND ND ND N§ ND 1 ND ND WD
(et NR 1 AB HD N ND ND ND ND N3 ND ND W N B
29-Jun-06 | NR i AB ND bry Dy ND il ND NS bry ND ™D 13 WB
07-Dec06] NR 1 AB ND NG Dry ND ] ND Dry Dry ND Dry ND NI
28hn ] 02 10 | AR ND ND Dry D ¥ ND Dry Dry D03 H ] Dry Ne
NC 2L = 1.75 pp/ll (1V25/407) 319-Dee7] 02 10 AB 9.2 1| ey Dry Bry L4 NI (1.3) Dry ey ¥4 0.6 P Dy NI
S-Apr08t 02 1o AR ND NP Dry iy NP (NPY ND Dry Dry 0.5 k) Np 0.2 ] ND
30-Dec-08| 0.2 148 AB 7 3 Dy Dy NS L7{838) B Dy NS 12 B 05 B 03 B 0.6 H
Wilkes County Roating River Landfill Page | of 4 Joyce Enpinaering, Tnc,



TABLE 3

SUMMARY OF HISTORICAL GROUNDWATER CONSTITUENTS

Loncenlration in (g}
Capstitnent Date oL - Beckgraund Downgradient —
MW.2 MW-2R MW MWE MW7 MW MV-E MW-18 MW.12§ MOW-121 MEWLTT MW-18
[ Chroratum Aprd4 MR 20 48 [ NI D WD N 57 i NI N NE N WA
et HR 10 406 n W N 25 hain] 26 i N N N M A
Apr-95 W 10 248 N 14 10 H] WD 64 Wi NP N Ml N NA
Oet-95 WR il 10 b} 2 141 34 WD 34 it N NE 24 i NA
Apr-95 TR 19 i M 20 fx3 R Wb 3z N NI NI Nl o NA
Now-96 R 10 175 NI 27 17 40 N 46 W i M Nl i N
Mar-97 HR 10 136 i 1 46 35 tH 3 W i i N M ND
Sep-9t NR 10 127 Ml 37 ND i ™D it i1 il it N W D
Mar-98 NR jU] 44 i ND ND N NE ¥ N N M NI NE ND
Sep-98 NR 10 42 ¥ ND ND N NE N NE N M N I ND
Mar-9¢ NR 3] N§ N D ND N N 11 N§ N b3 Ni NE ND
Sep-9% NR 0 NS W WD ND N> ND W N§ N 3] NI jall Np
Aprb0 NR 30 e s WD 14 ND it ND 14 px} 53258} N N N
Sep-00 NR e WE I3 o is NR WD H 13 1 32026y W Nl ND
Jup-Gl R 18 s N NS Ng Ng s ws N§ N§ 15 ki N NA
LeriEeH R 1% NS N Nb NS ND N ND NE 16 42 24 hif N
AprDZ NR o AB ND ND NE i Np a Mg NS 4 (14) ® N W
Hovi2 NR i AB L Ny Ng N§ N ND N NS NE N N ¥
M 03 NR i AB ND i3 T v NR ND NS 34 W N Nl Np
Mov43 NR it AR N ND D w0 N ND NS ND ND NS WS NP
Aprs NR it Al Np ND WD WO ND ND W5 NI ND D N> Ea1
MayD4 NR 1% AB NE WS N§ NE D NS F+] NS NS NS -] N
Octefit MR 0 AR hit Ny N fur) N ND iz ND N B fus) N
May-05 R w AR N N NE ND hivl WD NS D N N ND D
Oxa0s MR 10 AB ND ND NI NE ne ND NS NP MD NE ND N
39-Jun06} WR 16 AB ND oy Dy N Ng w NS ory ND ND 2 ND
r-Decif] MR 10 AR ND ND Ory ND Np L] oy Ty ND Dry N ND
28-Jup-07 1 070 104 AB i B 28 Dry 27 B 29 13 B Dry Iy 3081248 S0 B Dby 52
G 2L = S0 ug/ CI0230TY |19 Deed?] 07 | 108 | AR ND Dry bry Dry ND WeOEH 1 Dy Bry X S 22 1 D Np
WAptB| 07 | 108 | AR ND 1 Dry Dy WO (MDY 10 8 Dy Dry 1.4 B 26 B 70 Bi 1w I
30-Dec-08| 07 0.0 Al 23 I} Dry Dy Dy WS 3I6EAN Try N§ 1.5 3 23 1ML ND
[Cobnjt Apr-5E NR 50 a8 N N Np ND N 20 NI N N b N WA
Oat-d NR 0 174 NE ND N ND ND 32 N Nl M Nt N A
Apr-B5 HR 10 14§ N Np ND ND Np k4] NE ™ ™ Ni N NA
xi-95 NR 19 ND NE 20 ™ il N 53 bl b N NI NI NA
Apr-96 NR ¢ 7% N 27 i\ 20 ND 48 M 3 i M i} NA
Nov-96 MR HJ 93 M i " 3 ND &7 N Nt N M N ND
M7 NR. 10 60 N ND 24 3 D W0 i} N NI H i HD
Bep-97 NR 10 I N Fal bt WD D i N N Ni i i N
Mor-98 NR 1 &6 M i1 NB 1" i i i M LA N krid Hh
Sep-98 NR ] 57 M ND g B Ll D NS M ) N Wi ND
Mar-29 MR 10 N§ N N> N NB »B D N§ i N N N WD
Scp-99 MR Hy N§ NI Np NI ND ¥ ND NE N§ N§ N M ND
Apr-03 WR 10 NE NE 23 it N W 16 1 &1 12420 NI Ni ND
Sep-00 NR 10 NS NT 2 15 ND N 17 12 57 WO W NI N ND
Mar-01 NR 19 N§ i) i NS HND N 1 Mg 3447 ND N M ND
Jun-0f NR 10 NS W N§ NS WS N§ N5 NE Ng W i) NA
o0} NR 1 nN§ W ND NS ND N N N§ 49 W M N wh
Apr-G2 NR 1 AR ND it N§ ND ND 12 N§ N§ HD (N I Ny b
Now0d NR 10 AD NP 3 Ns NS ND ND Ng Ng NP I3 N Np
May03 NR 10 AR £ 15 i NP ND 1% nNg 68 NE hi Nt N
Nov-3 MR 1 AB ND el i7 ND ND ND N§ 0 N NS W5 N
Apr-Bd HNR i AR i} NB ND ND hiad ND N§ ND ND LM ND N
May-G4 NR el AR N§ Ng N& N§ Np N§ NS NS NS NS N5 ND
Octd NR 0 AR WD NE ¥ ND ND ND 1 NI ND B ND Ny
May-05 NR ] AB WD ND W W ND ND <5 ND ND NB ND NI
Oct 05 MR Hy AR ¥ ND WD WD ND ND o] ND i) b il ND
2.Jusd6 | MR 0 AB D Dry Bry Np WD N NS Dry Np NIy i3 ND
07-Des06| MR L AR N ND Pry D WD ND Dry Dry ND Ty N Np
WeTus ¥ 07 0.8 AR NE 200 Dry 50 4 ND 1.3 ] Dry Dry LOJ(Ledy 27 I Dy ND
GWES =70 /L (J0/23407) 19Dec?| 07 10.0 AR ND Dy Dry Ty W 28{28n Dry Dy ND 13 1 ixy NB
Weap02i 07 12.0 AF .0 il =% Dry Iy 9 ND) 1 Ly ) bry Bry ND 16 H 83 i ND
30.DoeGRi 0.7 0o AR 24 | Doy Dry Ty N§ QrqEn 7 bry NS ND 20 FI 4 ND
Coppet Apr-94 R 0 8 NI Np b2 3 NI [ Nl Ni N i Nl oA
Oct-94 ¥R 206 2 N Np v} NB NI N N N Nl k2id N WA
Apr-95 WR 200 208 Y ND HD ND ND NI N N Hl NI Hil A
Qelds NR 200 N N NP ND ND ND N Ml Nl M ™ N WA
Apr9§ WR 206 NE W WD ND WD ND HND i N N W N NA
Nov-26 NR 200 228 N WD Np ND ND ND N NI N NE N NB
Mar97 MR 200 NI ko ND ND D N> ND N N ™ N )] NEY
Sep-97 NR 200 NI o i Np ND ND ND M NI N all N NEy
Mar-98 NR 200 N N D ND NP ND haid N NI b N N N
Sep-y8 MR 0 ND N Np ND NP ND ND N§ N N NI N ND
Mar-99 NR 200 NS N Np ND falrd ND ND N§ M Ni N ! ND
Sep-99 NR 200 NS NE NP WD falbd N ND NS M5 NE ¥ ™ ND
Aprf ™R 00 NS Nl NB ) N ND ND NP nND D NDY NI W ND
Sep-00 NR 200 NS N N WD ] ND ND Np ™D ND N N WD
Mar-01 NR. 200 NS N ND 1] D ND N bas] MO (D) ND NI i ND
Juni NR 200 N§ M Ng NS NS HE Ng NS NS ND N h 3 NA
Oct-81 NR 200 NS N D NE WD WD ND N§ Np ND N N N
Apr2 NR 200 AR NE WD NE D WD WD N8 N§ WE(NB) bl Nl N
Now-02 NR 200 AR Np NI N§ NE NG D N§ N§ ND M N ND
May-03 NR 200 AB ND ND NP N B WD NE Ny ND N N ND
Nov43 MR 00 AB N NP ND NP NE Wb N§ Np i NE N§ N
Apr-is MR W00 4] N Np ND N bt B N§ N ND ND Np ND
WMry-04 118 208 AR NS NS N§ Ng NI NS NS N$ NS NS N§ wp
Oct-04 MR 08 AB ND Nb ND ND NP2 bl hral N W0 N NE D
May-05 R 206 AB ND ND N HD N NI N§ ™D W N NB bl
Op1-08 MR 200 AB ND ND WD ND ND N NS N Wi D N »p
29 Jun-05 ] MR 200 AB NP Dy Dy 3iH] NI ND Ng Dry NE ND ND NR
G1Dec-06|  NR 10 AB ND nh Dry ND N ND Dy Dry N Bry ND N
28Jun07 | 20 ik} AB 16 B 92 Dy % B a4 B 4. B Dy Bry 158 B (163 8) 83 B Diy 52
NG 21, = 1,000 pp (10/23/07) | 19Des07| 2.0 0.0 AB 38 Bl by Dry Diy ND 21388 B Dy Py 24 ] 23 B Dy 267
28Apr08 | 20 0.0 AR 3% B| 86 Dry Dy NBHOR) N ey Dry 4.4 B 32 B 168 B 58 H
30-Dec0f| 20 10.0 AR 55 3| Ty Dry oy NS asern i Doy NS 52 H 32 @ 9 ND
Witkes County Roaring River Landfit Page 2 of 4 Joyce Engineering, ine,



TABLE 3

SUMMARY OF HISTORICAL GROUNDWATER CONSTITUENTS

Concentration i (/L)

Cobstitaent Date oL Background Downpradient
B v MW-2K MW-5 MW NOWT MW-E MW-g MWD MW MW-12D M7 MW Baks

Lerd Aptdd | MR 3 3 N - 4 3 3 116 EY] N N N N 28

Oi9d | NR 10 106 g NP ND 22 0] 26 N N M Ni M A

Ape9s | NR 10 82 NI 14 ol 16 N 48 Ni N M i1 N NA

o9 | MR 0 12 ] 28 3t 33 N 30 NI N N W N Na

Aprg6 | MR 10 38 NI 2% b1 52 Np 28 N " 5 N N Na

Now-98 NR 0 46 ~N 7 15 35 Np 37 Nl " Wi hu] N ND

Mgt | MR 10 2 b4 ND 45 31 NG 18 N L] N N N NI

Sepr 97 R 16 43 ™ 37 12 26 ND L] N M NI N N N

Marsh | MR 10 7 N ND 13 nNp ND % N M i Ni ¥ NI

Sep98 § WR 10 M 4 o 1 Npy ND ] g NI N NI N N

Mar-8% NR 10 N§ N ND N N ND R NS NS N§ N W ND

ApeG | ONR 10 N§ it fard 17 Ni» D Np ND 24 14(27) N N D

Sepi | MR 10 N ] D n ] ND i ND 31 H{n bl N Np

Mardl | HNR 10 15 i W N§ ND sl ®D ] 115 R N N ND

Jun HR 10 NS Ni NS N§ S N§ NS n§ N§ 5 N NI Na,

Ol HR i3 NS W ¥h NE b ] ] NS 24 NI N NI NP

April MR i AB B B N§ N hain} e NS M8 ND D) Ni N ]

Novd? | MR i AB N Np NS NS WD NB NS ws Np N M o

May43 | NR 10 A3 N NB b 0] jii) D ] 3 NP W M Ni

Nov03 | MR 10 AB NP ND 23 D NB ND N§ 11 ND NS bt o]

Aprbd | MR i0 AB NI ND 1z *D Np HD N§ D D 10 ND ND

Mapbd [ MR 10 AB ] S N§ S N N§ NS NS NS NS u§ ND

Ol MR 10 AB ND ND Np WE NI N ND D ND v} i ND

Mayds | NR 18 AR ND Np i Np ND i Ng P ] D Np N

Qct-05 MR ] AR ND ND NI N N N N8 B s WD NR ND

29-Jundé i NR 10 AB ND iy Dry ND HD ND NS Dry Ne ] 34 ND

02-Dec-06]  NR ] AB ND ND Dry ND ND ND ooy Dry ND oy D ND

5| 20 | 100 [ AB ND 28 Dy 48 3 D 1] Dry Dry ND 19 3 Dy D

NG 2L 18 pg/l (H/2307) | 19-Dosb7| 20 | 100 | AB 1] Dry Pry Dry 23 1 28037In 1 Dy Pry 2.7 i) 20 ) by ND
28-ppr-06| 20 | 100 [ AR 0 B 102 Dry Dry 1L7@D) B 34 B Dy Dry Bl B 48 B _ 115 Bi 38 )

I0Dec08] 20 | 100 | AR 32 | o oy ry NS 44{6085 T Dy S 3.8 FR

Resmopte} 12Ma08] 20 | 100 | AR NS NS NS NS NS B N8 5 ] N H

[Fickel Apréd | NR 50 53 N D ) N ) 5 NI TE N} N Ed) NA

te94 NR 50 32 i N o] ki ¥p ND M N b M M NA

Apr05 NR 50 254 N ND by W NB 4 N N N NI N NA

Q198 NR 50 N2 Nl ND 132 ] NI 58 bl NI ™ L W NA

Apr9s | NR 30 150 1 ND Np k3 ND 56 N N N ] N NA

Nowss | NR 50 10 it 7 ND 180 ND 100 M Nl M NI 34 D

Man97 I R 50 107 N ND NB 55 ND ND N i M M ¥ Np

Sep-97 NR 50 129 N ND N> NI ND ND N NI Ni M NE Np

Marst | NR 50 ND W N> ND ND ND ND Ll bl N b Ni Np

Sep93 | MR 56 ] ™ ND ND ND ND ND NS M M N M Np

Sep99 HR 54 NS N i ND ®h ND WD NS NE hi) NE Nl D

Aprde | NR 0 nNe Ni Np ND MR ND N NI ND ND N M Np

Sep-0t | MR 6 NS M ¥ ND N uD NB XD ND NP Ni NI B

Mar1 MR 56 NS N o3 NS N WD ND NS ND D) R Wi N NP

Jona01 MR 50 Ne M NS NS NS NS NS NS NS ND 4 M Na

o] MR 50 N8 N ND NS D N ND NS Np N W N ND

Atz | MR 50 AB N ND NS ] 3] ND NS NS fuadisin) N N ND

Nov02 | ¥R 50 AB NP ND NS N§ NE» KD N§ NS ND N b1 ND

May-02 | MR ] AB NI ND w jund ND D Ng§ D ND Nt N ND

Mew03 | MR £ AB ND ND Np ¥R ND ND N§ ¥ o] NE NS D

Apr-04 HR 50 AB ND ND N N ND ND WS B B o ND ND

May0d | MR 50 AR r§ N§ nNg N§ ND NS i N§ 8 NS L] ND

x-04 NR 50 AB bl ND ND ND ND ND N N NB N ND ND

Mays § MR 50 AB MR NI NI ND N ND NS NI ND e ND ND

Out-05 MR 50 AB NP2 ND WD il ND ND NS NI N Np WD ND

20-Jz05 | WR 36 AB ] Dry Dy NP ND D NS Dy ND N 53] 3]

47-Dec-06 [ NR 56 AB o] D Dy D ND w oy Dry ND Dry fus) wp

285007 | 06 | 500 | AB 18 B 82 Dry 56 B a6 B 40 B Dy Dry 43BMA5B) a6 B Dry 50

NG 2%, 100 gl JO2M67) | 19:Dec0?7{ 06 | 300 | AR 18 1| bry Dy Dry 60 ) 4d(eRH T Dry Dry ND 4 1 Dry ND
®-Apr-08) 06 | 300 1 AB 10 B| 89 Dy Dry ofoks:)] 2.1 3 Inmy Dry 32 R 14 B 80 B 12 g
0Dec08] 06 | 300 1 AB 22 B| Dry Dry Dry NS 53160 1 Dry NS 23 B 28 B %% | 07

Thallinm. SAprOE | 27 5.5 AB NG ND Bry Bry D (D) ND Dry Bry a0 ER ) ND ND
GWES 5 (.28 pp/l, (1022347} | 30-Dec08| 27 5.5 AB 3] Dy Bry Bry ng 50458 B Dry NS ND ND ND 24 3

Vanadium AprSs | NR 80 Ny NS D N NB ND D M N NI i N A

Oct$d NR 40 138 xS WD fu] NIy ND fur Bl NI M NI N NA

Apro$ | MR 40 25 NS ND NB ] ND L] N Nl M NI N NA

005 | MR 40 ND N Np 122 150 D ND N Hl M M N Nh

Aprd6 ¢ TR 40 148 NS Ny 50 167 ] D Lt NI N N ] NA

Nowg6 | NR 40 156 NS a9 NIy 184 frind 58 N ] Nt N N ¥

Mar97 | MR 40 101 NS ND 97 152 NI ¥p ¥ ] | M NI ¥

Sep9? | MR 40 125 NS 49 ND 7 ] D L ] fard ] M ¥p

Mar9§ | NR 40 43 N$ o] ND 42 ND Ne N ] 1 N NI NB

Sep-98 NR 40 44 HN§ D NDp NP D N N§ W M N o} N

M99 | NR ag NS NS ] ND ND D Np N§ ® M ¥ N ND

Sep99 | MR @ N8 N§ ] ND ND bl NI N§ N NI N N Np

Appd0 | MR a8 NS N§ ND ND ND ®p ND D N ND (70) ™ N NI

Sepd0 | NR aa NS N§ Np 41 ¥D ¥R ND Np 5] 7 0N) M M ND

Mar-01 NR 40 NS NS N NE ] N ND N N {NE} ND N N ND

Tup-8} NR 40 HS NS NS NS NS NE w5 N NS D N ! NA

Cet0% NR 40 M NE ND N L NI ND N§ ] D NI 2o ND

Aprd2 | NR 40 AB ND ND N§ ] ND ND N§ NS ND (40} ] N ND

Mow02 | MR 48 AB ND D N§ NS ND ND 1 NS 49 Ml N ND

Muy03 | NR 40 AB ND Np 41 N ND ND NS 58 4 N M ND

Nowgd i WR 40 AD D N N ND ND XD B Nix N> N§ N§ ND

Aprd P oW 40 AB D NB ND ND ND KD NS ND N N> ] 3]

May-04 ¥R 40 AR N3 NE N§ W ND NS NS NS NS N8 ng ND

Qet-04 MR L AB NR ND ND ND ND iy ND WD ND NP B NB

May05 | MR 45 B ND ND ND ND D o] NS ND ND ND Np Ny

Gais | NR 40 AB ND ¥ D ND ND Np N§ D ND ND NB N

79-Tun-06 | NR 40 AB ] Dry Dry ND ND Np NS Dry ND D 5 N

o7-Dec06|  NR 25 AR 5] ¥ ry 27 ¥D R Ty Dry ND Dy ND w2

8hut?] 04 | 250 | AR D ®D Dry 14 1 W NI Dry Bry 217 {20.5) 6 3 Dry ND

GWPS = 2.5 pp/l (10/23007)  10-Deef] 04 | 250 ] AR 23 1| Dy Dry Dy ¥p 12080 ) Dy Bry 2.0 13 1 Dry NI

W-Apr08] 04 | 250 [ AB 19 I| 88 ory Dry ND a5 Dry Dry [FX] i 52 F 12 11 ND

0.Dec0§| 04 | 250 1 AB 47 1 Dy Dry Dry NS 70355 1 by N 2.6 H 49§ EET hird

Resanple| 12-Marop| 84 | 250 1 aB NS NS NS xS NS N§ NS N§ N§ N§ 204 1| MR
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TABLE 3

SUMMARY OF HISTORICAL GROUNDWATER CONSTITUENTS

Congepiration In (agli)
Constluent Daute oL L Background Bownpradient —
MW-2 MW-R MW MW-6 MW-7 MWS MW MW-20 MW-128 MW-12D MWt MW-18
Zinc Apr-ba NR 20 23 Nl 54 14 97 [7] o678 il Ni Nl N Nl HA
Oct94 MR 50 995 2| WD a3 P NE zil ha: | Nl N NI Ni NA
Apreds HR 30 821 N 106 52 166 N 451 x| N o] ) N FAlLY
(0203 NR 50 W i1 162 384 35% ND 306 S bl N M N NA
Apr-9§ MR 50 622 i) 152 104 354 kil a4 = N N N N NA
Now$6 MR 50 546 NE 282 1e 426 126 412 NE N} N W NI fath]
Mar87 HNR S0 32 Nr 80 144 378 138 189 b N N W N ND
Sep-4Y MR 50 382 NE 300 1L 246 418 187 NI N N b NL D
Mar-2% NR 50 267 NI " wp i 26 57 NI Ni it N M ND
Sep-98 NR 4 256 W 130 121 HE 08 123 NS M N} Ll NI b
Mar-99 NR 50 NS W ND N Np N ND NS NI N il N B
Sep97 NR i WS W Nb NI Np ND ND nN§ S Wi &1 i N
Apt i MR 58 WE b ND ND "2 2] n ND 55 N {64} N b Np
Sep-00 NR 58 s N ND in ND N 53 Np ND N M b ND
Mer0 NR 50 »®3 Ni o] I ND M ND NS 62{92} n N} N HD
JunG¥ NR 50 N N NS L NS NS N§ NS Ng ND N i NA
Q161 NR S0 NS NI 5 NS w L ND w8 B4 NE N NI ND
Apr-02 NR S0 AR WD WD NS 14 s 9% bt NS ND (ND) o NI ND
Nov-02 MR 50 AB ™D &2 NS NS NI B NS NS ND N N g
May-0F NR 50 AR NE 62 84 88 ND i NS 138 ND i N ND
Nov-62 MR 0 AB N 55 ND NB N NI NS N HD WS N§ Np
Apre0d WR 30 AB ND 179 WD 3 ND N NS ki ND Np N> WD
May-04 MR 50 AB N8 N5 N§ NS Np NS NS NS5 NS NS NS WD
Get-D4 NR s AR ND ND L] ND Np ND 4] ND ol N ] bl
Mayt5 NR 50 AB ND ND NE 63 NR ND N§ ND ND D §& WD
Gads NR 50 AB 138 ND NB Np ND ND NE ND ND WD NP We
20-Topdif | NR 50 AB Np Dry Dry 81 ND N N§ Dry pat] WB 200 N
$r-Dec0G| NR H AB ND Ne Dry 120 i) 43{58) Dry By ND Bry 3 ND
2830?27 18.0 AB 124 534 by 218 142 508 bry by 254 (277} 43.5 Dry N
NG 25w 1,050 p/l (1023407) 119-Dec 7| 27 100 AB 150 B Doy Dry Dry 8s B 44.0£59.0) Dry Try 52 B 3.5 Dry 541
2H-AprE] 27 100 AR 155 538 Dry Dry 403 (43,93 N Dy Try 72 I n4 155 ND
W-Dec08] 27 100 AR D Dy Dy Bry NE§ 94.6 (82.6) Dry nE %6 58 163 ND
Benizae 28-Jun-07 [ 0.1 g AR ND ND Dy N ND NB [ Dry 06@6n I ND Pry N
NC 2L = | pgll, (1072307} 9-Dest?] Bl 16 AR N Dry ry Ty ND N (D) Bry Pry ND ND iy ND
28-Apr-0E] 01 Lo AR NI NB Dry Dry WD D) N> Dry Pry 0.64 ¥ ND NI ND
30-DecdB] 0.1 1o B N Dry Pry Dy NS N (NDY Dry NS N N ND WD
Carbon Disuifide 8-l | 0.5 19¢ AR NI ND Bry WD 27 1 HD Dry oy 111330 W Dry ND
NG 2L = 700 pg/L (3023007) | 19-Dec0¥| 0.5 100 AB 0.65 I Dy Dry Dry ND N (D) Dy Dry 129 H ND Dy NE
2B-Apr-08| 0.5 00 AB ND HD Try Dry ND{ND} ND Dry oy ND ) Np 454 )
30-Doe08| 05 00 AB ND Dy Try Dry N o@sn J xy N§ 1.0 ¥ o ND HD
i Tolucne 30-Doc-08| 03 10 AR 18 B Doy Pry Dry NS 184060 B Dy MNE [ 1 10 B i B
NG 21 = 1,000 he/l (1072307}

NOTES:

1. All concettrations tre yeported in micrograms per Jiter (up/l).

2. Values ja parentheses represent duplicate sample nesulis.

3. MW = Groundwater monltortag well.

4, i, = Laboratory detection limil,

5, R1, = Laboratory reporting Hunlt (NC SWSL. {or lower} Juse 2007 - vresent).

£, NI = Mot dedected abowe Iaboratory reporling Hmit,

7. NS = Not sampled.

$. Japuary 2004 results represent a resampling cvent. Srmple was aualyzed by TNCO Laberatories,

9, May 2004 resulls for MW-8 were annlysed by ENCO Leboratories. Well was damaged duzing regular sunplng evenl.

19, NG 2L = North Carolina 2 L Swndard,

11, GWPS = Grosndwater Protection Standards.

12. Datections sbove the NC 2L/GWPS are highHgbted. .

13, MW.-§ was dapaged prior 1o be Aprit 04 sampling event and no samyple could be sbtaived; therefore, a Saple was obtained during May 04 sher wel repaizs wore made.
14, AB = Monitoripg well bas been sbandence.

15, N} = Mondtoring well pot fnstalled,

16, NA =~ Not avallable,
17. Brry = Monitoring well
1B, NR = Nat reported,

d 10 be dry snd o mmple collected (wiater Jevel still measured).

Wilkes County Roaring River Landfi Page4 of 4
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SUMMARY OF HISTORICAL GROUNDWATER FIELD PARAMETERS

TABLE 4

Parameter Date Background Dovwngradien?

MW-2 MW-2R MW-5 MW-§ MW7 MW-8 MWw.-Y MW-18 MW-128 MW-12D MW-17 MW-1§
pH Sep-98 5.20 Mi 530 5.70 590 4.90 530 N§ il NE N Ni
{S.U) Mar-9% ns Wi 406 5.04 608 6.01 5.4] NS N i Wi Nt

Sep-99 NS NI 4.64 537 661 589 501 NS M NI NI ™
Apr-00 NS N 6.04 521 509 563 5.44 4.99 567 5.7 NI NI
Sep-(0 NS NI £.16 563 594 537 339 498 10,63 10.59 N N
Mar-01 NS N 4.80 NS 5.20 510 4.7 N§ 4.50 1870 Ni N
0ct-01 N§ Nl 525 N§ 5.28 515 539 NS 528 10,59 i Nl
Apr02 AB 5.76 496 N§ 5.0 533 562 NS NS 11.61 il NI
Nov-02 AB 6.22 548 NS NS .03 582 NS NS 10.22 NI N
May-03 AB 5.43 6.11 593 6.11 582 6.42 NS 6.8 09! N N
Nov-3 AB 6.44 5.03 NS 583 527 503 NS 404 3.98 NS NS
Jon-04 AR NS NS N§ NS NS NE N§ NS 12.23 N8 NS
Apr-4 AR 73 5.49 537 587 NS 536 N§ 630 10.93 5.25 517
May-04 AB NS N§ NS NS 590 NS NS NS NS Ng N§
Get-04 AB TH 573 544 5461 606 s.22 577 6.49 10.44 537 51
May-05 AB 736 52 5405 3.65 £.03 5.41 NS 6.08 10.35 518 4.95
Ou-05 AB 740 593 1ie 122 7.43 6.02 NS T.69 1035 5.87 5.44
29.Jun-06 AB 127 Dry Dry £.39 6.65 587 NS Lry 5.94 573 5.64
07-Dec-0¢ AB &1 512 Dry 5.80 6.23 488 Dry Dy 6.72 Dry 612
28-3un-07 AB £.99 6.16 Dry 580 519 536 Dry Dry 498 524 Dy
27-Dee-07 AB 6.68 Py Dry Dry 597 539 Dry bry .29 549 Dry
28-Apr-08 AB 688 512 Dry Dry 5.56 5.21 Dry Dry 10.29 A4.9% 496
30-Dec-08 AR 6.77 Dry Dry Dey N§ 5.17 Dry Dry 9.49 577 569
Rosample|  12-Mar-09 AB NS N8 NS NS NE N§ N§ NS NS NS 6.22
| Temperatere Sep-98 20 hH 22 23 19 19 22 NS NI N1 NI Wi
(°C) Mar-9% NS Nl 157 i56 161 14.8 159 N§ Np bl ™ b |
Sep-99 NS il 18 19 19 17 ik NS bl NI N N
Apr-(e N§ N 114 14.2 126 125 127 121 128 12.8 Ni N
Sep-00 NS Wi 164 193 17.6 179 7.2 178 18.4 17.9 l Nl
Mer-01 NS NI 1 NS 17 17 i6 N§ 17 14 N NI
Da-0l NS NI 20 Ng 19 A ity N8 19 1% Nl NI
Apr-02 AB 17 16 N§ is i4 15 NS N§ 13 N N
RNov-02 AR 1% 15 N$ N§ i6 16 NS hE] 16 NI ™
May-Q3 AB i6 17 16 17 7 % NS 19 17 N N
Nov-03 AB 17 17 1% 17 17 17 NS 17 i6 N8 N§
Jan-04 AB N5 NS N§ N$ N8 NS NS NS 13 N§ NS
Apr-04 AB 19 1 19 19 NS 20 NS§ 18 19 19 73
May-04 AB NS NS NS NS il N5 NS N§ NS NS NS
Get04 AB 17 i 16 16 17 18 17 17 16 i7 16
May-05 AB 20 25 17 17 17 13 NS 8 18 il 21
Q=05 AB 134 149 4.7 364 16,7 6.5 NS 156 14.7 16.9 158
25-Jun06 AR 213 Dry Dry 225 253 231 N§ Dry 214 218 21.7
G1-Dec-06 AB 130 14.4 Dry 128 12.2 150 Dry Dry L) Dry 130
28-Jun-07 AB 26.9 2 Dry 194 201 206 Dry Dry 220 206 Dry
27-Decd? AB 99 Dry Dry Dry 1.1 124 Bry Dry 128 1L7 Bry
28-Apr-08 AR 164 163 Dry Dry i55 158 Dry Dry 155 5.6 160
30-Dec-08 AB 1038 Dry Dry Dry NS 2.9 Dry Dry 124 148 114
Resample|  12-Mard9 AB NE NS NS N§ N8 NS NS NS NS NS 11%
Condutivity Sep-98 69 Ni 46 23 127 59 46 NS NI NI N N
{uohmslon) Mar-99 NS N1 292 23 50 66 44 NS NI Wi NI N
Sep-99 NS ful 78 96 523 439 103 NS NI NI N} i
Apr0 NS N 807 186 623 584 96 191 93 241 NI N
Sep-00 NS N 3k 1% 655 523 309 282 77 X4 N NI
Mar-0} NS NT 180 NS a0 30 26 NS 1400 171G N NI
Oet-01 NE NI 20 NS i 40 80 NS Hid 1504 NI N§
Apr-02 AB 30 240 NS 30 90 30 N§ NS 900 NI N
Nov-02 AB 110 130 NS NS 160 80 Ns NS 2i00 Ll NI
Muy-G3 AB 190 240 220 il 9% 1589 N§ 210 1840 NE NI
MNov-03 AB a 126 110 60 80 30 NS 2006 4200 NS NS
Jar-04 AB N§ N§ N§ N§ NS NS NS NS 1518 NS NS
Apr-04 AB 210 36 <3¢ (3] NS 31 NS 178 1030 <30 <3¢
May-04 AB N§ NS NS NS 33 NS NS NS N§ NS NS
Ocld4 AB 280 180 260 20 60 146 30 230 196G 120 180
May-05 AR 105 25 25 % 39 39 NS i4 404 7 113
Crt-05 AB 1103 34,2 309 908 386 305 NS 193.7 327 389 8.9
29-Jun-0G AB 95.1 Dry Dry 50.8 358 67.6 NS Dry 396 30.1 24
91 Dec-06 AB 240 38.2 Dry 851 8.2 311 Dry Ly 324 Dy 037
28-Jun-07 AB 2H 50.6 Dry 113 53.3 41.9 Dry Dey 586 36.4 Dry
27 Dee-07 AB 141 Dy Dry Bry 551 %3 Ty Dry 34 <30 By
28-Ape-08 AR 177 37 Dry Dry 54 36 Dry Doy 465 33 <30
30-Des-08 AB NS Dry Dry Dry NA NA Dry Pry NA NA NA
Resample}  12-Mar-09 AB NS NS NS NS NS NS NS NS NS N$ 7
Nates:
1. MW = groundwater monitoring well
2. - = not measured of 1ot reported
3, Jan-04 data are from a resampling event.
4. MW-8 was damaged prior to the April 94 sampling event and 5o sampie could be obiatned; therefore, 2 sample was obtained Guring May 04 after well repairs were made.
5. AB = Monitoring well abandened.
6, Dry = Monitoring weli considered 1o bé dry and na samples collected.
7. NI = Moritoring well not installed.
. NS = Not sampled.
9. NA = Not available.
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SUMMARY OF HISTORICAL LEACHATE CONSTITUENTS

TABLE 5

Concentration in (pg/L)
Constitucnt Date t L RL | Leachate Blanks
Antimony B-Fan-07] 12 6.0 ND 4,5
19-Dec0F| 2 6.0 3.2 J ND
28-Apr-0B) 1.2 6.0 23 1) ND
30-Dec-08] 1.2 6.0 ND ND
Bariwn Apr-94 NR 250G NS NA
Get-94 NR 500 NS NA
Apr$5 | NR 500 N§ NA
Qct95 NR 500 NS NA
Apr-96 NR 500 NS NA
Nov-58 NR 500 NS§ ND
Mar-97 NR 560 N8 ND
Sep-97 NR 560 NS ND
Mar-98 NR. 500 NS ND
Sep-98 NR 300 NS ND
Mar-59 NR 500 NS NI
Sep99 | NR 500 N§ ND
Apr-0¢ NR 500 NS ND
Sep-G0 NR 500 NS ND
Mar-01 NR 500 NS NP
Jun-G1 NR 560 NS NA
Qct-01 NR 500 N§ ND
Apr-02 NR 560 NS ND
Nov-{)2 NR 500 NS ND
May-03 NR 500 NS ND
Nov-03 NR 500 N§ ND
Apr-04 | NR 500 NS ND
May-04 NR 500 NS ND
QOct-04 NR. 500 N8 ND
May-G5 NR 500 ND ND
Qct-03 NR 500 ND ND
25-Jun-06| NR 500 ND ND
O7-Dec-06; NR G 103 ND
28-Jun-07] 1.1 100 57.1 J 5.1
19-Dec-07| 1.1 100 970 B 24.9
28-Apr-08} 1.1 100 113 332
30-Dec-08F 1.1 100 8.0 7 12
Chromium Apr-94 NR 20 NS NA
Oct-94 NR 10 NS NA
Apr-95 NR 10 NS NA
Oct-85 NR 10 NS NA
Apr-96 NR 10 NS NA
Nov-96 NR 10 NS ND
Mar-97 NR 10 NS ND
Sep-97 NR 1¢ NS ND
Mar-98 NR 14 NS ND
Sep98 | NR 10 NS ND
Mar-99 NR 10 NS ND
Sep-99 | NR 10 NS ND
Apr00 | NR 10 N§ ND
Sep-00 | NR 10 NS ND
Jan-01 NR 10 NS$ NA
Qet-01 NR 10 NS ND
Apez | NR 10 N§ ND
Nov-02 NR 10 N8 ND
May-03 NR 10 NS ND
Nov-G3 NR 14 NS ND
Apr-04 NR 0 NS ND
May-04 NR 0 NS ND
Oct-04 NR i0 NS ND
May-05 | NR 10 ND ND
Oct-05 NR 10 ND ND
2%-Iun-06] NR 10 ND NI
07-Dec-G6] NR 10 ND ND
28-Jun-G7| 0.70 0.0 83 B 52
19-DecQ7| 67 10.0 27 ¥ ND
28-Apr08] 0.7 10.0 6.6 B 20
30-Dec-08f 0.7 10.0 7.4 J ND
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SUMMARY OF HISTORICAL LEACHATE CONSTITUENTS

TABLE 3

Conceniration in (pg/L)}
Constituent Date PL RL | Leachate Blanks
Cobait Aprg4 NR G NS NA
Oct-94 NR 10 NS NA
Apr-95 NR i NS NA
Qct-95 NR 1] NS NA
Apr-96 NR 10 NS NA
Nov-96 NR. 10 N8 ND
Mar-97 NR 10 NS ND
Sep-97 NR. 10 NS ND
Mar-98 NR 16 NS ND
Sep-98 NR 16 NS ND
Mar-99 NR 10 N§ ND
Sep-99 NR £ NS ND
Apr-00 NR i0 NB ND
Sep-00 | NR 10 NS ND
Mar-01 NR 10 NS ND
Jun-01 NR 10 NS NA
Qct-01 NR 10 NS ND
Aprd2z | NR 10 N§ ND
Nov-02 NR. 16 NS ND
May-03 | NR 10 NS ND
Nov-03 NR i0 NS N
Apr04 ] NR 10 N§ ND
May-d NR. 10 NS ND
Oct-04 NR 10 N§ Ni»
May-05 NR 10 s ND
Cet-03 NR 16 i2 ND
29-Jun-06| NR 16 12 ND
07-Dec-06f NR 19 13 N
28-Jun-07; 0.7 10.0 14.7 ND
19-Dec-07] 0.7 0.0 8.7 ¥ ND
28-Apr-08] 0.7 165 16.6 ND
30-Dec08] 0.7 10.0 204 ND
Copper Apr-94 NR i0 NS NA
Oet-94 NR 200 NS NA
Apr-45 NR 200 NS NA
Oct-95 NR 200 NS NA
Apr-96 NR 200 N8 NA
Nov-96 NK 200 NS ND
Mar-57 NR. 200 NS ND
Sep-97 NR 200 NS ND
Mar-98 NR 200 NS ND
Sep-98 NR 200 NS ND
Mar-99 NR 200 NS ND
Sep-99 NR. 200 NS ND
Apr-00 NR 200 NS ND
Sep-G0 NR. 200 NS ND
Mar-01 NR 200 NS ND
Jup-G1 NR 200 NS NA
Oct-01 NR. 200 NS ND
Apr02 NR 200 N§ ND
Noy-02 NR 200 NS ND
May-03 NR 200 NS ND
Nov-03 NR 200 NS ND
Apr-04 NR 200 NS ND
May-04 NR. 200 NS ND
Oet-04 NR 200 NS ND
May-05 | NR 200 ND ND
Qet-05 NR 200 ND ND
29-Jun-06§ NR 200 ND ND
07-Dec-06} NR 10 NI ND
28-Jun-G7] 2.0 0.0 101 B 5.2
19-Dec-37| 20 10.0 44 B 261
28-Apr-08f 2.0 10.0 182 B 58
30-Dec-08] 2.0 10.0 162 ND
Wilkes County Roaring River Landfill Page 2 of 5

Joyce Engincering, Inc.



SUMMARY OF HISTORICAL LEACHATE CONSTITUENTS

TABLE 5

Concentration in (ug/L)
Constituent Date
bl RL | Leachate Blanks
1ead Apr-94 NR 5 NS NA
Qct94 NR 10 NS NA
Apr-55 NR. 10 NS NA
Oct-95 NR 10 N8 NA
Apr-96 NR 16 NS NA
Nov-96 NR 1¢ NS ND
Mar-97 NR 10 NS ND
Sep-97 NR 10 NS ND
Mar-98 HNR i0 N§ NI
Sep-98 NR 10 N8 ND
Mar-99 NR 10 NS ND
Apr-00 NR 10 NS ND
Sep-00 NR 10 NS ND
Mar-0% NR 10 N§ ND
Jun01 NR 10 N§ NA
Cct-01 NR 10 NS ND
Apr-02 NR 10 NS ND
Nov-02 NR 0 NS ND
May-G3 NR 10 NS NI
Nov-03 NR 10 NS ND
Apr-04 NR 10 NS ND
May-04 NR 10 NS ND
Oct-04 NR 10 N§ ND
May-05 NR 10 ND ND
Qetnds NR 10 ND ND
29-Jan-06F NR 10 ND ND
07-Dec-06] NR 10 ND ND
28-Jun-07§ 2.0 10.0 ND ND
19-Dec-07] 2.0 10.0 ND ND
28-Apr-08| 2.0 10.0 ND 38
30-Dec-08[ 2.0 10.0 3.0 ND
Manganese 07-Dec-06] NR 5 848 ND
28-Jun-G7{ 02 NR 9.9 NA
9Dec-G7| 0.2 NR 333 Na
28-Apr-08 G2 NR 362 NA
30-Dec-08| 6.2 NR 628 NA
Nicke} Apr-94 NR 50 NS NA
Q94 NR 50 NS NA
Apr-95 NR 3G N§ NA
Oct-95 NR 50 NS NA
Apr-96 NR 30 NS NA
Nov-96 NR 50 N§ ND
Mar-97 NR 50 NS ND
Sep-97 NR 50 NS ND
Mar-98 NR 50 N§ ND
Sep-98 NR 50 NS ND
Sep-9% NR 50 NS ND
Apr-G0 NR 50 NS ND
Sep-00 NR 50 NS ND
Mar-0i NR 50 NS ND
Jun-01 NR 50 NS NA
Oct-01 NR 5G NS ND
Apr-02 NR 50 NE NI
Nov-02 NR 50 NS NI
May-03 NR 50 NS ND
Nov-03 NR 50 N§ ND
Apr-04 NR 50 NS ND
May-{4 NR 50 NS ND
Oct-04 NR 50 NS ND
May-05 NR 50 ND ND
Qct-05 NR 50 ND ND
29-Jun-06| NR 50 ND ND
07-Dec06] NR 50 ND ND
28-Jun-07F 0.6 50.0 60.5 50
19-Dec-07] 0.6 50,0 459 ND
28-Apr-08] 0.6 50.0 452 1.9
30-Dec-08{ 0.6 50.0 41.3 0.7
Wilkes County Roaring River Landfill Page 3 of 3
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SUMMARY OF HISTORICAL LEACHATE CONSTITUENTS

TABLE 5

Concentration in (ug/L)
Constituent Pate DL RL | Leachate Blanks

Selenium 28-Apr-08) 6.3 100 13.4 ND
30-Dec-G8f 6.3 10.0 ND ND
Stlver 19-Dec97{ 1.1 10.G6 14 157
28-Apr-08| L1 16.6 ND ND
30-Dec-08] 13 10.G ND ND
“Vanadium Apr-94 NR 80 NS NA
Oct-94 NR 40 NS NA
Apr-935 NR 40 NS NA
Oct-95 NR 40 NS NA
Apr-96 NR 40 NS NA
Nov-96 NR, 4G NS ND
Mar-97 NR, 40 NS ND
Sep-97 NR 49 NS ND
Mar-98 NR 40 NS ND
Sep-98 NR 40 NS ND
Mar-99 NR 40 NS ND
Sep99 | NR 40 NS ND
Apr-00 NR 40 NS NI
Bep-G0 NR 40 NE ND
Mas-(31 NR 40 NS ND
Jun-0} NR 40 NS NA
Oct-G1 NR 40 NS ND
Apr-02 NR 4G NS ND
Neov-02 NR 4G NS ND
May-03 NR 40 NS ND
Nov-03 NR 49 NS ND
Apr-Gd NR 40 NS ND
May-04 NR 40 NS ND
Oct-04 NR 40 NS ND
May-05 NR 40 ND ND
Oet-08 NR 40 ND NI
29-Jun-06|] NR 40 ND ND
07-Dec-06f NR 25 ND NI
28-Tun-07] 04 250 ND ND
19-Dec-07; 04 250 0.5 ND
28-Apr-08§ 04 25.0 1.8 ND
30-Dec-0%] 04 25.0 9.8 ND
Zine Apr-94 NR 26 NS NA
Qct-94 NR 50 NS NA
Apr-95 NR 50 NS NA
Qo905 NR 50 NS NA
Aps-96 NR. 50 N§ NA
Nov-96 NR 50 NS ND
Mar-97 NR 50 NS ND
Sep-97 NR 50 NS NI
Mar-98 NR 50 NS ND
Bep98 NR 50 NS " ND
Mar-99 NR 50 NS ND
Sep-99 NR 50 NS ND
Apr-00 NR 50 NS ND
Sep-00 | NR 50 NS ND
Mar-01 NR 30 NS ND
Jun-G1 NR 50 NS NA
Oct-01 NR 50 NS ND
Apr0Z | NR 3D NS ND
Nov-02 NR 50 NS ND
May-03 NR 50 NS ND
Nov-03 NR 50 NS ND
Ape-0d NR 50 NS N
May-04 NR 50 NS ND
Oct-04 NR 50 NS ND
May-05 NR 50 ND ND
Oct-05 NR 50 NI ND
29-Jun-06} NR 50 ND ND
07-Dec-06; NR 10 48 ND
28-Tup-07§ 2.7 10.0 311 ND
19-Dec-07{ 2.7 10,0 20.1 543
28-Apr-08] 27 10.0 134 ND
30-Dec08) 27 10.0 44.5 NI

Wilkes County Roaring River Landfifi
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SUMMARY OF HISTORICAL LEACHATE CONSTITUENTS

TABLE 5

Concentration in (ng/L}
11 Dat
Constituent € 1 DL RL | Leachate Blanks
Acetone 28-Apr-C8; 1.2 160 215 7 ND
30-Dec-08F 1.2 100 ND ND
Benzene 30-Dec-08] 0.3 1.0 0.3 ) ND
Carbon Disulfide 28-jun-07] 0.5 100 ND ND
19-Dec-07} 0.5 e ND ND
28-Apr-08f 0.5 Hid ND 0.54
30-Dec-G8; 0.5 160 ND ND
Toluene 28-Apr-08) 0.3 10 041 ) N
30-Dec-08| &3 1.0 i3 B il
Kylenes, total 19-Dec-07} 0.3 4.0 033 7 ND
28-Apr-08: 0.3 4.0 ND N
30-Dec-08] 0.3 4.0 ND ND
Cyanide 28-Jun-07| 5.0 160 60 NA
19-Dec-07| 5.0 16.0 ND NA
28-Apr-08f 5.0 16.0 ND NA
30-Dec-08] 5.0 0.0 ND NA
Biochemical Oxygen Demand {07-Dec-06] NR 2000 16300 ND
28-Jun-G7| 2000 NR 34600 NA
19-Dec-07| 2000 120,000 ND NA
28-Apr-08f 2000 NR. 50000 NA
30-Dec-08} 2000 NR 27800 NA
Tetal Suspended Solids 07-Dec-06] NR 5005 36000 ND
28-Jus-07] 3.0 NR 40 NA
19-Dec-07 5.0 NR 32.0 NA
28-Apr-08| 5000 NR 64000 NA
30-Dec-08] 5000 NR 84000 NA
Oil & Grease £9-Dec07] 5000 NR 5800 NA
28-Apr-08] 5000 NR ND NA
30-Dec-08| 5000 NR ND NA
Notes:

. All concentrations are reported in micrograms per liter {ug/L).
. DL = Laboratory detection limit.

i

2

3. RL = Laboratory reporting Emit (NC SWSL {or lower} June 2007 - present).
4, ND = Not detected above laboratory reporting limit,
5
6
7

. NA = Not availabie.
. NS = Not sampled.
. NR = Not reported.

Wilkes County Roaring River Landfill
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SUMMARY OF HISTORICAL LEACHATE FIELD PARAMETERS

Wilkes County Roaring River Landfill

TABLE 6

Parameter Date Leachate
pH Sep-98 7.30
(S.U.) Mar-99 8.05

Sep-99 6.16
Apr-00 5.80
Sep-G0 5.82
Mar-01 6.47
Oct-01 5.69
Apr-02 6.77
Nov-02 6.17
May-03 6.09
Nov-03 5.96
Jan-04 NS
Apr-04 7.91
May-04 NS
Oct-04 7.37
May-03 8.26
Oct-05 8.54
29-Jun-06 8.76
07-Dec-06 8.33
28-Jun-07 8.47
27-Dec-07 7.99
28-Apr-08 828
30-Dec-08 840
Temperature ~ Sep-98 23
{C) Mar-99 17
Sep-99 17
Apr-00 9.8
Sep-00 16.3
Mar-01 20
Oct-01 19
Apr-(12 14
Nov-02 15
May-03 16
Nov-03 18
Jan-04 NS
Apr-04 21
May-04 NS
Oct-04 H)
May-05 29
Oct-08 4.7
29-Jun-06 30.9
07-Dec-06 8.6
28-Jun-07 276
27-Dec-07 6.2
28-Apr-08 17.8
30-Dec-08 5.3
Page 1 of 2
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SUMMARY OF HISTORICAL LEACHATE FIELD PARAMETERS

Wilkes County Roaring River Landfill

TABLE 6

Parameter Date Leachate
Conductivity Sep-98 NS
{uohms/on) Mar-99 NS

Sep-99 296
Apr-00 347
Sep-00 323
Mar-01 NS
Oct-01 260
Apr-02 NS
Nov-02 NS
May-03 N§
Nov-04 220
Jan-04 NS
Apr-04 2210
May-04 N§
Oct-04 110
May-03 3
Oct-05 296
29-Jun-06 2000
07-Dec-06 2330
28-Jun-07 NS
27-Pec-07 N$
28-Apr-08 NS
30-Dec-08 NS

Nofes:
1. NA = Not available.

2. NS = Not sampled for field parameter.

Page 2 of 2
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Figure

Figure No. 1 Site Location Map
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Drawing

Drawing No. 1Groundwater Surface Contour Map, December 30, 2008
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Appendix 1 Statistical Analyses Worksheets



JEI Project: Roaring River Landfill - Wilkes County
Project No: 356.08.34

Date: 30-Dec-08
Analyte: Barium Quantitation
Concentration Limit
Sample No. Sample Date _Location (ug/L) {ug/L)
1 Apr-94 MW-2 398 250
2 Oci-94 MW-2 850 500
3 Apr-95 MW-2 730 500
4 Oct-95 MW-2 ND 500
5 Apr-96 MW-2 ND 500
6 Nov-96 MW-2 ND 500
7 Mar-97 MW-2 ND 500
8 Sep-97 MW-2 ND 500
9 Mar-98 MW-2 508 500
10 Sep-08 MW-2 ND 500
11 Apr-02 MW-2R ND 500
12 Nov-02 MW-2R ND 500
13 May-03 MW-2R ND 500
14 Nov-03 MW-2R ND 500
15 Apr-04 MW-2R ND 500
16 Qct-04 MW-2R ND 500
17 May-05 MW-2R ND 500
18 Oct-05 MW-2R ND 500
19 29-Jun-06 MW-2R ND 500
20 07-Dec-06 MW-2R ND 100
21 28-Jun-07 -~ MW-2R 11.2 B 100
22 19-Dec-07 MW-2R 7.6 B 100
23 28-Apr-08 MW-2R 11.7 J 100
24 30-Dec-08 MW-2R 12.9 J 100
25 Apr-04 MW-17 ND 500
26 Oct-04 MW-17 ND 500
27 May-05 MW-17 ND 500
28 Oct-05 MW-17 ND 500
29 Apr-04 MW-18 ND 500
30 Oct-04 MW-18 ND 500
31 May-05 MW-18 ND 500
32 Oct-05 MW-18 ND 500
Number of Data: 30
Number of Truncated Data: 24
Percentage of Truncated Data: 80%
Non-parametric Prediction Interval: 850

- All concentrations in micrograms per liter.
- Blank qualified data not used in statistical calculations.
- ND = Non-detect



JEI Project:  Roaring River Landfill - Wilkes County

Project No: 356.08.34
Sample Date:  30-Dec-08

Analyte: Beryilium Quantitation
Limit
Sample No.  Sample Date _Location Conceniration {ug/L)
1 Apr-94 MW-2 ND 5
2 Oct-94 MW-2 28 2
3 Apr-95 MW-2 6 2
4 Oct-95 MW-2 2 2
5 Apr-96 MW-2 ND 2
6 Nov-96 MW-2 4 2
7 Mar-97 MW-2 ND 2
8 Sep-97 MW-2 13 2
9 Mar-98 MW.-2 8 2
10 Sep-98 Mw-2 4 2
11 Apr-02 MW-2R ND 2
12 Nov-02 MW-2R ND 2
13 May-03 MW-2R ND 2
14 Nov-03 MW-2R ND 2
15 Apr-04 MW-2R ND 2
16 Oct-04 MW-2R ND 2
17 May-05 MW-2R ND 2
18 Oct-05 MW-2R ND 2
19 29-Jun-06 MW-2R ND 2
20 07-Dec-06 MW-2R ND 1
21 28-Jun-07 MW-2R ND 1.0
22 19-Dec-07 MW-2R ND 1.0
23 28-Apr-08 MW-2R ND 1.0
24 30-Dec-08 MW-2R 0.6 1.0
25 Apr-04 MW-17 ND 2
26 Oct-04 MW-17 ND 2
27 May-05 MW-17 ND 2
28 Oct-05 MW-17 ND 2
29 Apr-04 MW-18 ND 2
30 Oct-04 MW-18 ND 2
31 May-05 MW-18 ND 2
32 Oct-05 MW-18 ND 2
Number of Data: 32
Number of Truncated Data: 24
Percentage of Truncated Data: 75%
Non-parametric Prediction Intervai: 28

- All concentrations in micrograms per kiter.

- ND = Non-detect



JE! Project: Roaring River Landfill - Wilkes County

Project No:  356.08.34
Sample Date: 30-Dec-08

Analyte: Chromium Quantitation

Limnit

Sample No. Sample Date Location Congcentration (ug/L)
1 Apr-94 MW-2 48 20
2 Oct-94 MW-2 406 10
3 Apr-95 MW-2 248 10
4 Oct-95 MW-2 10 10
5 Apr-96 MW-2 160 10
6 Nov-96 MW-2 175 10
7 Mar-97 MW-2 116 10
8 Sep-97 MW-2 127 10
9 Mar-98 MW-2 40 10
10 Sep-98 MW-2 42 10
11 Apr-02 MW-2R ND 10
12 Nov-02 MW-2R ND 10
13 May-03 MW-2R ND 10
14 Nov-03 MW-2R ND 10
15 Apr-04 MW-2R ND 10
16 Oct-04 MW-2R ND 10
17 May-05 MW-2R ND 10
18 Oct-05 MW-2R ND 10
19 29-Jun-06 MW-2R ND 10
20 07-Dec-06  MW-2ZR ND 10

21 28-Jun-07 MW-2R 1.1 10.0

22 19-Dec-07 MW-2R ND 10.0

23 28-Apr-08 MW-2R ND 10.0

24 30-Dec-08  MW-2ZR 2.3 10.0
25 Apr-04 MW-17 ND 10
26 Oct-04 MW-17 ND 10
27 May-05 MW-17 ND 10
28 Oct-05 MW-17 ND 10
29 Apr-04 MW-18 ND 10
30 Oct-04 MW-18 ND 10
31 May-05 MW-18 ND 10
32 Oct-05 MW-18 ND 10

Number of Data: 31
Number of Truncated Data: 20
Percentage of Truncated Data: 65%
Non-parametric Prediction Intervak 406

- All concentrations in micrograms per liter.

- Blank gqualified data not used in statistical caiculations.
- ND = Non-detect



JEI Project: Roaring River Landfill - Wilkes County
Project No: 356.08.34

Date: 30-Dec-08
Analyte: Cobalt Quantitation
Concentration Limit
Sample No. Sample Date  Location {ug/L) (ug/L)
1 Apr-94 MW-2 68 50
2 Oct-94 Mw-2 174 10
3 Apr-95 MWw-2 148 10
4 Qct-95 MW-2 ND 10
5 Apr-96 MW-2 78 10
6 Nov-96 MW-2 93 10
7 Mar-97 MW-2 60 10
8 Sep-97 MwW-2 77 10
9 Mar-98 MW-2 66 10
10 Sep-98 MW-2 57 10
11 Apr-02 MW-2R ND 10
12 Nov-02 MW-2R ND 10
13 May-03 MW-2R 13 10
14 Nov-03 MW-2R ND 10
15 Apr-04 MW-2R ND 10
16 Oct-04 MW-2R ND 10
17 May-05 MW-2R ND 10
18 Oct-05 MW-2R ND 10
19 29-Jun-06 MW-2R ND 10
20 07-Dec-06 MW-2R ND 10
21 28-Jun-07 MW-2R ND 10.0
22 19-Dec-07 MW-2R ND 10.0
23 28-Apr-08 MW-2R 1.0 J 10.0
24 30-Dec-08 MW-2R 2.4 J 10.0
25 Apr-04 MW-17 ND 10
26 Oct-04 MW-17 ND 10
27 May-05 MW-17 ND 10
28 Qct-05 MW-17 ND 10
29 Apr-04 MW-18 ND 10
30 Qct-04 MW-18 ND 10
31 May-05 MW-18 ND 10
32 Oct-05 MW-18 ND 10
Number of Data: 32
Number of Truncated Data: 20
Percentage of Truncated Data: 63%
Non-parametric Prediction Interval: 174

- All concentrations in micrograms per liter.
- ND = Non-detect



JEI Project: Roaring River Landfiil - Wilkes County

Project No:  356.08.34
Sample Date:  30-Dec-08

Analyte: Copper Quantitation

Limit

Sample No. Sample Date Location _Concentration (ug/L)
1 Apr-94 MW-2 85 10
2 Oct-94 MW-2 282 200
3 Apr-95 MW-2 208 200
4 Oct-95 MW-2 ND 200
5 Apr-96 MW-2 ND 200
6 Nov-96 MW-2 225 200
7 Mar-97 MW-2 ND 200
8 Sep-97 MW-2 ND 200
9 Mar-98 MW-2 ND 200
10 Sep-08 MW-2 ND 200
11 Apr-02 MW-2R ND 200
12 Nov-02 MW-2R ND 200
13 May-03 MW-2R ND 200
14 Nov-03 MW-2R ND 200
15 Apr-04 MW-2R ND 200
16 Oct-04 MW-2R ND 200
17 May-05 MW-2R ND 200
18 Oct-05 MW-2R ND 200
19 28-Jun-06 MW-2R ND 200
20 07-Dec-06 MW-2R ND 10
21 28-Jun-07 MW-2R 7.6 B 10.0
22 19-Dec-07 MW-2R 3.0 B 10.0
23 28-Apr-08 MW-2R 36 B 10.0
24 30-Dec-08 MW-2R 5.9 J 10.0
25 Apr-04 MW-17 ND - 200
26 Oct-04 MW-17 ND 200
27 May-05 MW-17 ND 200
28 Oct-05 MW-17 ND 200
29 Apr-04 MW-18 ND 200
30 Oct-04 MW-18 ND 200
31 May-05 MW-18 ND 200
32 Oct-05 MW-18 ND 200

Number of Data: 29
Number of Truncated Data: 24
Percentage of Truncated Data: 83%
Non-parametric Prediction Interval: 282

- All concentrations in micrograms per liter.

- Blank qualified data not used in statistical calculations.
- ND = Non-detect



JE| Project: Reoaring River Landfill - Wilkes County

Project No: 356.08.34

Date: 30-Dec-08
Analyte: Lead Quantitation
Concentration Limit
Sample No. Sample Date Location (ug/L) {ug/L)
1 Apr-94 MW-2 38 5
2 Oct-94 MW-2 106 10
3 Apr-85 MW-2 82 10
4 Oct-95 MW-2 12 10
5 Apr-26 MW-2 38 10
6 Nov-96 MW.-2 46 10
7 Mar-97 MW-2 32 10
8 Sep-97 MW-2 43 10
9 Mar-98 MW-2 67 10
10 Sep-98 MW-2 34 10
11 Apr-02 MW-2R ND 10
12 Nov-02 MW-2R ND 10
13 May-03 MW-2R ND 10
14 Nov-03 MW-2R ND 10
15 Apr-04 MW-2R ND 10
16 Oct-04 MW-2R ND 10
17 May-05 MW-2R ND 10
18 Oct-05 MW-2R ND 10
19 29-Jun-06 MW-2R ND 10
20 07-Dec-06 MW-2R ND 10
21 28-Jun-07 MW-2R ND 10
22 19-Dec-07 MW-2R ND 10.0
23 28-Apr-08 MW-2R 2.0 B 10.0
24 30-Dec-08 MW-2R 52 J 10.0
25 Apr-04 MW-17 10 10
26 Oct-04 MW-17 ND 10
27 May-05 MW-17 ND 10
28 Oct-05 MW-17 ND 10
29 Apr-04 MW-18 ND 10
30 Oct-04 MW-18 ND 10
31 May-05 MW-18 ND 10
32 Oct-05 MW-18 ND 10
Number of Data: 31
Number of Truncated Data: 19
Percentage of Truncated Data: 61%
Non-parametric Prediction Interval: 106

- All concentrations in micrograms per liter.

- Blank qualified data not used in statistical calculations.
- ND = Non-detect



JEI Project: Roaring River Landfill - Wilkes County

Project No:  356.08.34

Date: 30-Dec-08
Analyte: Vanadium Quantitation

Concentration Limit
Sample No. Sample Daie Location (ug/L) {ug/L)

1 Apr-94 MwW-2 ND 80

2 Oct-94 MW-2 138 40

3 Apr-95 MW-2 205 40

4 Oct-95 MW-2 ND 40

5 Apr-96 MW-2 148 40

6 Nov-96 MW-2 156 40

7 Mar-97 MW-2 101 40

8 Sep-97 MW-2 125 40

9 Mar-98 MW-2 43 40

10 Sep-98 MW-2 44 40

11 Apr-02 MW-2R ND 40

12 Nov-02 MW-2R ND 40

13 May-03 MW-2R ND 40

14 Nov-03 MW-2R ND 40

15 Apr-04 MW-2R ND 40

16 Oct-04 MW-2R ND 40

17 May-05 MW-2R ND 40

18 Oct-05 MW-2R ND 40

19 29-Jun-06 MW-2R ND 40

20 07-Dec-06 MW-2R ND 25
21 28-Jun-07 MW-2R ND 25.0
22 19-Dec-07 MW-2R 2.3 J 25.0
23 28-Apr-08 MW-2R 1.9 J 25.0
24 30-Dec-08 MW-2R 4.7 J 25.0

25 Apr-04 MW-17 ND 40

26 Oct-04 MW-17 ND 40

27 May-05 MW-17 ND 40

28 Oct-05 MW-17 ND 40

29 Apr-04 MW-18 ND 40

30 Oct-04 MW-18 ND 40

31 May-05 MW-18 - ND 40

32 Oct-05 MW-18 ND 40

Number of Data: 32
Number of Truncated Data: 21
Percentage of Truncated Data: 66%
Non-parametric Prediction Interval: 205

- All concentrations in micrograms per liter.

- ND = Non-detect



JEI Project: Rearing River Landfill - Wilkes County
Project No: 356.08.34

Date: 30-Dec-08
Analyte: Zinc Quantitation
Conceniration Limit
Sample No. Sample Date  Location (ug/L) (ug/L)
1 Apr-94 MW-2 213 20
2 Oct-24 MW-2 995 50
3 Apr-95 MW-2 821 50
4 Oct-95 MW-2 ND 50
5 Apr-96 MW-2 622 50
6 Nov-96 MW-2 546 50
7 Mar-97 MW-2 313 50
8 Sep-97 MW-2 382 50
9 Mar-98 MW-2 267 50
10 Sep-98 MW.-2 256 50
11 Apr-02 MW-2R ND 50
12 Nov-02 MW-2R ND 50
13 May-03 MW-2R ND 50
14 Nov-03 MW-2R ND 50
15 Apr-04 MW-2R ND 50
16 Oct-04 MW-2R ND 50
17 May-05 MW-2R ND 50
18 Oct-05 MW-2R 138 50
19 29-Jun-06 MW-2R ND 50
20 07-Dec-06 MW-2R ND 10
21 28-Jun-07 MW-2R 12.4 10.0
22 19-Dec-07 MW-2R 15.0 B 10.0
23 28-Apr-08 MW-2R 15.5 10.0
24 30-Dec-08 MW-2R ND 10.0
25 Apr-04 MW-17 ND 50
26 Oct-04 MW-17 ND 50
27 May-05 MW-17 ND 50
28 Oct-05 MW-17 ND 50
29 Apr-04 MW-18 ND 50
30 Oct-04 MW-18 ND 50
31 May-05 MW-18 50 50
32 Oct-05 MW-18 ND 50
Number of Data: 31
Number of Truncated Data: 18
Percentage of Truncated Data: 58%
Non-parametric Prediction Interval: 995

- Ali concentrations in micrograms per liter.
- Blank qualified data not used in statistical calculations.
- ND = Non-detect



Appendix 2 Laboratory Analytical Reports and Field Data



SEMI-ANNUAL GROUNDWATER MONITORING FOR
SELECTED PARAMETERS AND WELLS AT
WILKES COUNTY
ROARING RIVER LANDFILL

Prepared for:

County of Wilkes
Wilkesboro, North Carolina

Prepared by:

Research & Analytical Laboratories, Inc.
106 Short Street
Kernersviile, North Carolina 27284
336-996-2841

February 2009
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Quality Control Summary Results for Project Identified as Roaring

Research & AnalyTical o
LaboraToRies, Inc.

Anaytcal/Process Consultations
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River Landfill (4 Wilkes County Project, 30 Decem ber 2008)

CQuality

ethylene Chloride
ﬂTrichloroﬂuoremethane ND
Itl ,|-Dichloroethene ND
ﬂl Li-Dichloroethane ND
HChloroform ND
t]Carbura Tetrachloride ND
l] ,2-Dichloropropane ND
krichlomethene ND
{Dibromochlcromethane ND
1,1,2-Trichloroethane ND
(Tetrachloroethene ND
{iChlorobenzene ND
[fTrans-1,2-Dichlorocthene ND
ﬂ 1,2-Dichioroethane ND
" 1,1,1-Trichioroethane ND
!iBmmoéichioromethane ND
Cis-1,3-Dichloropropene ND
[Benzene ND
[Trans-1,3-Dichloropropene ND
Bromoform ND
1,1,2,2-Tetrachloroethane ND
Toluene 0.3
Lthyi Benzene ND
IChloromethane ND
iBromomethane ND
Viny! Chloride ND
Chloroethane ND
Acetone ND
jiCarbon Disulfide ND
Viny! Acetate ND
2-Butanone ND
4-Methyl-2-Pentanone ND
2-Hexanone ND
Styrene ND
[Total Xylenes ND
Acryionitrile ND
1,2-Dichlorobenzene ND
1,4-Dichlorcbenzene ND
Trans-1,4-Dickioro-2-butene ND
Cis-1,2-Dichloroethene ND
{Methyl lodide ND
{Bromochloromethane ND
Dibromomethane ND
1,1,1,2-Fetrachloroethane ND
1,2,3-Trichloropropane ND
1,2-Dibromo-3-Chloropropane(DBCP) ND
},2-Dibromoethane (EDB) ND

COMMENTS:

Caorresponding Samples: 635442-50
% = Percent

ND = Non Detected

N/A = Not Avaijlable



Quality Control Summary Results for Project Identified as Roaring River Landfill (A Wilkes County Project,

Research & Analyrical
LaboraTories, Inc.

Analyticoi/Process Consuitations

30 December 2008
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"'; 2,
v 0, %,
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iy Ty
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CCV = Continuing Calibration Verification
L.CS = Laberatory Coatrol Sample

N/A = Not Available

Arsenic BDL 102 03 96 93 0
00
Antimony BDL 99 = 84 95 23
i
Barium BDL 99 102 97 93 0
101
Beryltium BDL (02 101 94 93 0
)
llcadmium BDL 109 i0 104 08 0
161
Chromium BDL 95 102 95 91 !
)
lcobatt BDL 101 02 9 92 0
10
ficopper BDL 102 10 93 90 1
02
Lead BDL 102 101 92 88 1
0
Nickel BDL 102 0l 96 92 0
707
Selenium BDL 109 104 108 103 2
100
Sitver BDL 99 100 95 91 0
0
Thallium BDL 98 02 96 93 0
101
¥ anandium BDL 103 100 94 ) 0
9
Zinc BDL 105 o 98 92 ]
COMMENTS: 635442-20
% = Percent
§CV = Initial Calibration Verification * Post S;}ike
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% = Percent
YOV = Tnitial Calibration Verification

CCV = Contnaing Calibration Verification
1S = Laboratory Coiditrol Sample
NiA = Mol Avalabiz
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