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instructions:

. Prepare one form for each individually monitored unit.

+  Please type or print [egibly.

. Aftach a nhotification table with values that attain or exceed NC 2L groundwater standards or NC 2B surface water standards. The notification
musst include a preliminary analysis of the cause and significance of each value. (e.g. naturally oceurring, off-site source, pre-exisiing
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Name: Jeremey J. Kerly Phone; (336) 323-0092
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1.0 Introduction

This report summarizes the monitoring results from the first semiannual samplinge event
at the Wilkes County Roaring River Landfill in Wilkes County, North Carolina, which
occurred on June 28, 2007 for groundwater and leachate in accordance with Title 15A of
the North Carolina Admininstrative Code (NCAC) Subchapter 13B.1632. The facility,
which is an active municipal solid waste landfill, is maintained and operated by Wilkes
County under Permit Number 97-04 issued by the North Carolina Department of
Environment and Natural Resources (DENR).

Facility background concentrations for inorganic constituents were calculated based on
the data from April 1994 through June 2007. Background values for detected organics
and inorganic constituents are shown in the Stafistical Analyses section. Methods used to
calculate the backgrounds are described in Section 4.0 of this report. There were no
statically significant increases of organic or inorganic constituents for the June 2007
monitoring event. Also, no organic constituents were reported to be present above
laboratory reporting limits in any of the wells during this event. Samples were not able to
be recovered from MW-6, MW-10, MW-12S, and MW-18 during this sampling event
due to extremely low water columns and recharge.

1.1 Site Information

The Wilkes County Roaring River Landfill is owned and operated by Wilkes County.
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. I). The
site is comprised of 3 cells, with cell 3 construction conpleted January 2006. The landfill
facility boundary includes most of the area between the disposal cells and the Yadkin
River. A leachate lagoon is located southwest of the approximately 12-acre lined area.

1.2 Groundwater Monitoring Network

The site has been monitored in accordance with Detection Monitoring requirements since
February 1994. To date, twenty-seven semiannual sampling events have been conducted
for the groundwater monitoring wells. The leachate is also sampled semiannually and the
results are included in the Laboratory Reports section.

The monitoring well network is shown on Drawing No. 1. 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. Wells MW-17
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and MW-18 were installed during the Design Hydrogeologic Investigation for Phase 3/4
and were incorporated into the facility network after the June 2006 approval of the
revised Groundwater Monitoring Plan.

2.0 Site Hydrogeology

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 in Table I. The groundwater elevation contours shown on
Drawing No. 1 are based on data from the June 2007 sampling event.

Estimated horizontal groundwater gradients from the June 2007 groundwater levels are
presented in Table 2. The average horizontal gradient is approximately 0.062 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 =Kimn.

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

The average estimated linear groundwater flow velocity for the site is approximately
78.10 fiyear (Table 2). This falls within the range of historical estimates for
groundwater flow velocities at this site. However, the linear velocity equation and
resulting rates make the simplified assumptions of a homogeneous and isotropic aquifer.
This equation can grossly overestimate velocity when applied to heterogeneous and/or
anisotropic conditions, such as in the bedrock wells used for gradient estimates 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.
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3.0  Results of Laboratory Analysis

Research and Analytical Laboratories, Inc. (RAL) personnel collected the groundwater,
surface water, and leachate samples on June 28, 2007. RAL personnel measured the
water quality indicator parameters pH, temperature and conductivity in the field during
purging and just prior to sample collection. The June 2007 samples were also analyzed
by RAL.

The detected constituents for the June 2007 sampling event are summarized in Table 3
and discussed in detail below. Field indicator parameters are summarized in Table 4.
The results, as reported by the laboratory, laboratory quality assurance/quality control
information, and the chain of custody records are included in the Laboratory Reports
section.

4.0 Statistical Procedures

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.

4.1 Background Data

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.

472 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 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
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significance, 95% confidence level, and are conducted as one-tailed tests. These methods
and the criteria for their use are discussed below,

4.2.1 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.

4.2.2  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.

4.2.3 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 for a 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).

4.2.4  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 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).
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4.2.5 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).

4.2.6 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).

5.0 June 2007 Statistical Results

There were no statistically significant increases for the detected inorganic constituents
during the June 28, 2007 sampling event. Two organic constituents (benzene and carbon
disulfide) were reported above their respective detection limits in one or more of the
monitoring wells, but the detections were not considered to be statistically significant.

6.0  June 2007 Sampling Results

Samples were not able to be recovered from MW-6, MW-10, and MW-18 during June
2007 sampling event due to extremely low water columns and recharge. RAL personnel
were also unable to recover samples from MW-12S by bailer. Benzene was detected in
MW-12D, and carbon disulfide was detected in MW-8 and MW-12D. Both were below
their respective NC 2L standards during this sampling event. The following inorganic
constituents were detected in one or more of the monitoring wells; antimony, barium,
chromium, cobalt, copper, lead, nickel, vanadium, and zinc; however, antimony,
chromium, copper and nickel detection were considered to be blank qualified. None of
the inorganic constituents, organic and inorganic, were detected above their NC 2L
standards for the June 2007 sampling event. Therefore, the site will remain in Detection
Monitoring.

7.0 Conclusion

No organic or inorganic constituents were detected above their respective NC 2L
Standards or considered to be statistically significant increase over background
concentrations. Therefore, the results of the First Semiannual Groundwater Monitoring
event of June 2007 indicate that the Wilkes County Roaring River Landfill shall remain

First Semiannual Groundwater Monitoring Report of 2007 Joyce Engineering, Inc.
Wilkes County, NC ~ Roaring River Landfill October 2007
5



in detection monitoring. The second semiannual event is scheduled for the fourth quarter
of 2007.
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TABLE 1

Sammary of Groundwater Elevations

WATER LEVEL ELEVATION: FEET ABOVE MEAN SEA LEVEL
Well No. MW-ZR | MW-5 | MW | MW7 | MW | MW-9 | MW.10 | MW-128 | MW-12D | MW-17 | MW-18
TOC Elev. 111810 | 99615 | 98101 | 98408 | 98446 | 97189 | 102410 | 105279 | 105289 | 98668 | 102649
Oet-94 NI 06674 | 94927 | 94737 | 94860 | 94317 NI NI N NI N
Apr-95 NI 06673 | 94901 | o465 | 94807 | 943.08 N NI NI NI NI
Oct-95 NI 067.05 | 94873 | 94667 | 94785 | 324 NI NI NI NI N
Apr-96 Nl 96815 | 95020 | 94721 | 94846 | 94334 NI NI M N N
Nov-95 NI 96740 | 94928 | 94675 | 94796 | 94336 NI NI NI NI NI
Mar-97 NI 96814 | 95106 | 94761 | 94899 | 94423 M N NI NI NI
Sep-97 NI 966.55 | 94888 | 94707 | 95162 | od3m NI NI NI N N
Mar-98 NI 969.55 | 94961 | 94698 | 94834 | 94419 NI NI N NI NI
Sep-98 NI 96792 | 95000 | 94736 | 94857 | 94343 | 95695 N NI NI N
Oct-98 NI 06713 | 94876 | 94677 | 94798 | 94337 | 956.08 NI NI M N
Nov-08 NI 96653 | w4776 | 94633 | 04768 | 04364 | 95513 NI NI N NI
Dec-08 NI 96620 | 94724 | 94608 | 94735 | 94229 | 95456 NI NI NI NI
Feb-09 NI 96843 | 94779 | 94631 | 94761 94377 | 95318 NI NI NI NI
Apr-99 NI 96780 | 94844 | 94636 | 94761 | 94334 | 95293 NI Nt N NI
Sep-99 N 96554 | 94643 | 94533 | 94650 | 942.86 NA NI NI NI NI
Apr-00 NI 06571 | 94572 | 94534 | 94785 | 94331 | 95129 | 95839 | 95838 NI |
Sep-00 NI 96415 | 94549 | 94530 | 94652 | 94343 | 94979 | 93637 | 93638 NI N
Mar-0} NI 96430 | 94487 | 94486 | 94621 | o43do | 94839 | 95438 | 95436 NI NI
Oct01 NI 06032 | 94479 | 94415 | 9e546 | 94349 | 94756 | 95405 | 95323 NI Nt
Apr-02 101899 | 96164 | 94659 | 94428 | 94571 | 04338 | 94740 | 95298 | 94937 NI NI
Nov-02 105221 | 96181 04692 | 94307 | 94625 | 04390 | 94740 | 94998 | 94652 N NI
May-03 103734 | 96450 | 95147 | 94687 | 94819 | 94e07 | 947.43 | O951EG | 94449 NI NI
Nov-03 104184 | 96260 | 95027 | 94677 | 04805 | 94342 | 94866 | 95589 | 954.78 NI N
Apr-04 104141 | 96352 | 94859 | 94670 | 94751 | 94388 | 94854 | 95492 | 95411 | 96757 | 99590
May-04 - - . - 94734 - . . - - .
Oet-04 104153 | 96211 | 94733 | 4543 | 94576 | 94368 | 95062 | 95406 | 95441 | 96730 | 99549
May-03 104182 | 96319 | 94953 | o467 | ode8s | 04395 | 94gy | 95404 | 95473 | 96746 | 98781
Qet-03 104235 | 96087 | 94583 | 94505 | 94527 | 9435 9a862 | 95436 | 95360 | 96719 | 99387
Jap-06 103065 | 95818 | 94361 | 04408 | 94452 | 94631 94821 | 95245 | 95255 | 96304 | 991.49
Dec-06 103979 | 930.85 | 94341 | 94445 | 94476 | 94376 - 95134 | 95134 | 96205 | 99224
Jun-07 104052 | 95961 | 94341 | 94440 | 94482 | 94293 | 94761 | 95135 | 93138 | 96653 | 97973
MAX 104235 | 96055 | 95147 | %4761 | 95162 | 94631 | 9s69s | vuse3v | 93838 | 96757 1 99590
MIN 101855 | 95818 | 04341 | 94307 | o4as2 | o229 | 904740 | 94998 | 94449 | 96205 | 97973

NOTES:

1. -= Data not avaiiable

2. NI = Well pot instalied

3. Elevations used in the construction of the Groundwater Surface Contour Map (Drawing No. 13 were measured on October 20, 2004,
4. Well MW-2 was abandoned on April 8, 2002 and replaced with MW-2R,

Wilkes County - Roaring River Landfill Joyce Engineering, Inc.
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TABLE 4

Summary of Histerically Detected Constituents

Constitnent

Pate

Concentration i (eyfL)

DL

MW-IR

MW.5

MW

MW.9 AW-128 MW-12D

MwW-i7 MW-18

INC 2L in ppdl]

I

Jun-07

1.2

ND

8

g

E]

- 4B I

ND M

Leackate
ND

Blanks
45

Bariuts
[2000]

Apr94
T84
Apr-95
Cetr95
Apr-96
Nov-96
Mar-47
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TABLE 4

Summary of Historically Detected Constitaents

Constituert Pate Canceatration in (ug/ly
[NC 28, i /L) pL | BLiMWaR  pws MW MWT MW MW-0  MWHIS MW2D_ MWr  MW-18  Leachate | Blanks

Chromivmn Apr-04 - 20 - ND ND ND NI 57 - - - " - -

{50) Oct-94 - 1] - ND Np 2% N 26 - - - - - -
Apr9S - 10 - i 10 18 ND o4 - - - - - -
Oct-85 - 1 - 2 141 34 ND 34 - - - - - “
Apr-96 . 19 - 0 23 32 ND 32 . - v - - -
Kov6 - if - 7 17 40 ND 46 - - - - - ND
Mar-97 - il - 10 46 35 154 25 - - - - v ND
Sep-97 - Hi - 37 ND 4 Np ND - - - - - ND
Mar-98 - i0 - ND ND NE ND XD - - - - - ND
Sepog 1 - | ]| - MD ND NI ND MD . - - - - ND
Mar-99 - 0 . D ND NI ND 1 . - - " - ND
Seps | - {10 - D ND ND ND ND - - . - . ND
Apr¢ - 10 - N> 1 ND RD N 23 23 - - - ND
Sep-00 - 10 - ND 15 ND ND 11 19 1% - “ - ND
Jun-H - hy - - - - - - - - - - - .
Oct-01 - 18 - KD - ND ND ND 15 16 - - - ND
Apr02 - i N j1] - e N> 2 - - - - - ND
Nov-02 " Hel Niz ND v - ND ND - - - - - N
May-G3 - i ND i3 17 ND N N 3 3 - - - N
Nov-03 - 10 ND ND NP ND ND NG NI ND - - - ND
Apt-04 - 10 ND N ND ND D N ND wD ND ND - N
May-0¢ - w - - - - Np - - - - - - ND
Qo104 - 19 ND ND Np ND NP N2 ND N NB ND - Np
May-05 - 1] Np ND ND ND Wiy ND NEY NI N> ND N ND
Oa-03 - 0 NI ND ND N N Np N NG ND Np b ND
Jun-6 - HY ND ND ND NI ND N ND N fuis] 23 izl N
Dee-05 - 0 N Np - N> ND D " ND - N> ND ND
Jun-07 ©.76 | 160 L B 19 B - 27 B 2% B i3 B - JI0B(3E4AE) 50 B - 33 B 521

Cobalt Apr-94 - 50 - ] NI N ND 220 - - - - - -

1 oos | - j 0] - ND D ND ND 32 - - . - - .
Apr98 - 10 - ND ND ND NB % - - - - - -
Cet-95 - 1 - 20 74 2t N> 53 3 - - " - -
Apr-96 - it - 27 14 20 NI 48 - - - - - -
Nowsé - i - 23 1 23 ND 67 - 3 - - NI
Maz-07 - 10 - ND 24 23 N 26 - - - - - N
Sep-97 . 10 - 24 ND ND ND 0 - - - - - Rp
War-98 - 10 - it N 1 ND 145 - - - - - Np
Sep-98 - 10 - N ND ND N N - - - - - ND
Mar-99 “ ] - ND ND ND Np ND - - - - - N
Sep99 - 0 - ND ND N& ND ND - " - - - ND
Apr-00 - ] - 2% i4 NR ND 16 [:H 61 - - - ND
Sep-00 - Ht - 21 15 N ND 17 57 57 - - - ND
Mar-0L - 10 - 14 - fais] ND 11 347 34 (5T - - - KD
Jun-01 - 0 - - - - - - - - - - . -
Oet0i " 10 - ND - ND ND ND 49 % . - - N
Apr(2 - 10 ND ND - ND N 12 - - - - - B
Now-412 - 10 5124 13 - - NG ND - - - - NG
May-03 - 0 i3 15 16 ND Np 0 68 2} - - - N
Nov-3 - 10 NI ND 17 N N ND 20 20 - - - ND
Apr-04 - HH NI ND ND ND ND NI NI ND ND N " i)
Mayod | - [ e] - - . - ND - f . . . - ND
Cet-04 - 16 ND ND ND ND ND ND ND 3ia) NI ND - NP
May-G5 - 10 ND NI ND ND Np Np N> N N& ND 10 WNp
Qe85 B 10 N N ND ND ND ND ND NO ND> ND 12 ND
Jun06 - ] ND ND NI ND NI N2 ND NI N 18 12 ND
Deo-06 - 19 ND Ni - Jaisd ND N - ND - NI 13 ND
Jur-G7 07 i1006] ND 261 - 59 - 13 ) - TAT08H Y ¥ " 47 ND

Copper Apr-94 - W0 - ND 28 3] ND 80 - . - - - -

§1000] Oct-24 - 200 - NDp KD NI ND WD - " - - - -
Apr95 - 200 - NB ND ND ND Np - - - - - -
Oct-45 - 200 - WD NP ND ND ND - - - - -
Apr9s | - | 200| - ND Np ¥ ND ND . - . . . .
Now-$6 - 2060 - ND N> N ND ND - - - - - N
Mar-27 - 200 - ND NI NB N ND - - - - " ND
Sep-97 - 200 - D NR N Nix N - - - - - ND
Mar-98 - 200 - ND ND N N> ND - - - - - WD
Sep-9% - | 200 - ND ND N N NIY - - - - - N
Mar-9% - 200 - WD N[ ND N NI - - - - - Np
Sep-99 - 200 - ND ND ND ND ND - - ~ - - ND
Apr-0 - 200 - ND N *ND Np N N NP . - - NG
Sep-G0 - - ND ND ND Np Np ND N - - - ND
Mar-01 - 006 - NI - ND ND ND ND N - - - ND
Jun-01 - 200 - . - - - - - - - - -
Qcl-i1 - 3200 - NG - ND > Np Ng ] - - - ND
Apr02 ~ P20 ND N - Ni N ND - - » - - ND
Novlz - 00 Np ND - - ND ND - " - - ND
May-03 - Wi ND ND ND ND ND ND ND ] - - - NI
Mov-63 - 200 ND ] KD ND ND ND ND Np - - - N
Aprdé4 - 200§ ND wD ND ND ND ND N NE N Np - ND
Mayd § - | 0| - - - - ND - - - . - . D
Oc-04 - 00 ND ND ND ND NI ND ND ND ND ND - N
MayG5 - 200 ND N ND ND NI Np ND ND ND N NI D
Oct-08 - { 0| ND D N Np N ND ND ND ND N> ND ND
Jun06 - 200 ND ND N ND N NI ND ND KD ND ND ND
DecG6 - 10 N ND - Np ND NI - ND - ND ND D
Fan4? 20 1100] 16 B 92 B - 4 B 91 B 47 B - 158 B (163 B} 4.1 B - I B 52

Wilkes County - Roasing River Landfill Page 2 of 4 Joyce Engingering, Inc.



Summary of Historically Detected Constituends

TABLE 4

Constituent Date ¢ it (k)
[NC 2L in pg/L] pL | BLIMW2R  MW-S  MW< MW MW MW MW MW-12D MW-17__ MW-8 _ Lesctote | Blanks
Lead Apr-9¢ -1 s - 15 2] 39 5 116 B - . - . -
115} Oct94 -1 - ND Ny 22 ND 2% - . - . . .
Apr-95 - i - 14 ND 16 ND 48 - - - - -
Out-95 BT - 28 37 33 Np 30 - - - - - -
Apr-96 - 10 - 0 4 32 Np 28 - - - - - -
Nov-96 - 10 - 27 15 35 ND 3 - . - - - ND
Mar-97 - o] - ND &5 31 N 13 - - - . - Np
Sep-97 - 5] - 37 iz 0 ND 16 - - - - - ND
Mar-98 - H - N& 13 N ND 26 - - - - - ND
Sep-95 - io - N> 131 NB ND Np - - - - - ND
Mar-93 - 0 - NI ND N> ND ND - - - - - NI
Apr00 - 10 - ND 7 ND ND N b2 24 - - - ND
Sep-06 - 10 - ND 27 ND ND 16 3 31 - - - ND
Mar91 -] - ND . ND ND ND 11(15) Has . - . ND
Jan-01 - 1 - - - - - - - - - - - -
Out-0§ - L] - Np - ND N> ND 24 24 - - - ND
Apr-02 - i ND NP - ND N> ND - - - - - ND
Nov(2 - 0 NE ND - - ND ND - - - - - ND
May-63 - He ND N p:t) ND ND ND 30 30 - - NI
Now02 - ¢ N ND 21 ND NP NI 11 11 - i - NI
Aprds - 10 ND ND 12 D ND ND ND ND 10 ND - ND
Mayds | - 1 10 - . . - ND - - - - - . ND
OotO - 10 ND ND Np ND ND ND ND ND ND NP - Np
May-05 - 0 ND HND N ND ND ND N> Np ND ND N> ND
Oct-05 - 0 N NP ND NI¥ N Np NI WD KD ND N ND
JureG6 - HY Np Np N N ND Np NG ND ND 34 ND ND
Des06 - HY ND e - ND ND ND - ND - N N N
Jun07 ;20 [ 180] NP e 3 - 40 T ND Np . D Lo - N ND
Manganesc Dec-06 - 5 - - - - - - - - - - 848 ND
[ A7 2.2 - - - - - - - - - - - 9% -
Nickel Apr-94 “ 50 - ND N ND ND [ - - - - - -
1100] a9t | - | - ND ND 57 ND ND . - - . - -
Apr-35 - ] - NDR ND ND D G4 - - . - - -
Oct-95 - 1 50 . ND 132 83 *ND 8 - . - - . -
Apt-96 - 150 - NI ND 78 ND 56 . - - B - .
Nov-26 - 30 - ki ND HEW ND 160 - - - - - ND
Mar-97 - 50 - ND Np 55 N> ND - - - - - ND
BepR? - 0 " ND N ND L] ND - - - - - ND
Mar-98 . 50 - ND ND NG ND jur) - - - - - ND
Seps§ | - | S0 - ND ND ND ND ND . . - - - WD
Sep-h9 - 50 " N> ND i RO N - - - - - ND
Apr-00 . 50 - ND ND ND ND ND ND ND - - - ND
Sep6 1 - | 50 - ND ND ND ND i) ND KD - - - ND
Mar-01 - 50 ND - ND N b ND ND - . - HD
Sun4 - 50 - - - - - - - - " - - -
Oetdl - 50 - ND - ND ND ND N ND - - - ND
Apr02 - 50 ND ND - ND N> ND - - - - ND
Noy-02 . 50 ND ND . - ND KD - - - - - N
May-03 - 56 KD ND ND ND il ND ND ND - - - ND
Nov-03 - 50 ND ND ND ND ND ND ND ND - - - NP
Apr08 - 50 NI ND ND ND Np ND KD ND ND ND - D
hay-Gd - 56 - “ - - ND - - " - - - ND
Oct-04 - 56 N> ND ND ND R ND ND Np ND ND " 2]
May-03 - 50 ND ND ND KD ND N2 ND WD ND N> WD ND
OitG5 - 50 ND ND Np NI ND ND NI» ND ND N> ND ND
Jun-06 - 50 ND KD ND NI ND N Nix ND ND ND ND ND
DeeDb - 50 po:a) ND - NIF ND Np - ND . ND ND ND
Jun7 0.6 | 506 18 8z B - 56 B 30 B 40 - 43B4.58) 4.6 - 60.5 50
Vanaclinm Apr-34 - 30 - ND ND ND ND N - - - - - -
8] Dast i - | 40 . ND D ND WD ND . - - . - .
Apr-95 - 40 . N ND 9 ND 8% - - - - - -
Oct-05 - A0 - ND 122 150 NG ND . - - - - -
AprSt - 40 N 50 147 N> ND - - - - - "
Nov-96 - 40 - 40 NI 184 N> 1Y - - - - - N>
Mar-97 - 40 - ND 27 152 N ND - - - - - ND
Sep-97 - 40 - 49 N 7 ND ND - - - - - ND
Mar-9% - 40 - N N 42 ND HD - . - - - Np
Sep-98 - | 40 - ND ND WD ND NI - - - - - ND
M99 - 44 - ND ND ND ND NG - - - - - ND
Sep-99 - 40 - ND ND ND Np NG - - - - - N
Apr00 § - | 40 - ND D ND D N WD ND - - - WD
Sepd - 4G - ND 4F ND NI ND ND N " - - ND
Mar-01 - G - ND - ND ND N N& ND - - - ND
Jun-01 - 40 - - - n - - . - - - - -
Cet-01 - 50 - ND . N ND Np ND ND . - - ND
Apr-H2 - 40 ND N> - NI KD Np - - - - - KD
Nov-02 - 40 ND NI - . ND NP - - - - - NIy
May-03 . %9 o NI 47 ND ND N 58 58 - - - N>
NeveG3 - 40 NP ND ND ND ND ND NP KD - - - ND
AprQ4 - 4 ND ND ND NE ND ND XD ND ND N - NG
May-04 - 40 - - - - NG - - - " - - N
Oovd4 - 40 ND ND ND ND NR ND M NB NP ND - ND
May-05 - 40 ND ] NI ND N ND NI Nk ND N hivd 2]
Oe1-08 . 40 ND ND ND NP N> MR WD N ND ND ND ND
Jun-06 - 40 ND ®D NI M ND ND N ND ND 5% ND WD
Trec66 - 25 D ND - 27 ND )] - ND - ND ND ND
Jund7 04 | 250 ND ND - 74 ) WD NI - 21715 6 . D ND
Wilkes County - Roaring River Landfill Page 3 of 4 Joyce Engincering, Inc.



TABLE 4

Summary of Historically Detected Constituents

Constitecat B G ia (pe/E)
N ate
NC 2L, in pgfdd DL | RL|MWaR  MWS  MW.e MW MWS MW MW-18 MW-12D MW-17  MW-18  Leschate | Biauks

Fine | - | - 5 M 597 ) & : N - : - -

11050} oot | - | - N 3 238 s m . - . - - .
Apr95 - 50 - 108 52 1690 N 451 - - - - - -
oa9s | - | s0| - 162 384 359 ¥ 306 . - - - . -
apeds | - | @ | - 152 104 354 98 04 - - - . - .
Nov-96 - 56 - 203 1o 420 136 [ 3¥3 - - - - - ND
Mar97 | - | 0] - 80 144 31 128 189 . - - - - o
Sep-97 - 50 - 309 140 246 418 187 - - - * - KD
Mg | . | 56 - E ¥ 162 26 57 . . . - . 1
Sepos | - | 61 - 130 121 m 108 123 . - . - - Np
Mar-69 - 50 - NI Np ND ND ND . - - - - WD
Sepp9 | - |56 - N ND ND ND Np . - . - . ND
appod | - L - ND WD m ND 77 55 55 - . - ND
Sp00 | - 10| - ND i ND D I D N - . . ND
Mar0l | - 50 s - N ND ND o8 63(92) . - - N
Jun-01 - 50 - - - - - - - “ - - - -
Qe-0} - 50 - 59 - N ND ND 84 84 - - - KD
Aprd2 - 50 ND ND - 141 ND 9 - - » - - ND
Nov-02 - 59 MR 2 - . NI» D - - - - - ND
May3 | - | s0] o 62 84 § ND n 138 1% . - . WD
Wovd3 | - | o] WD P WD M wD ND np N . . - D
aprté | - | 0] W 179 ND 7 e ND P n ND ) . ND
Mayd | - |50 - - . - s - . - . - - N
o0t | - | so| ™o NI D ND w ND np D ND ND . N
May0s | - | 50| mp N s o5 w o D D np 50 WD N
oa0s | - | s | 8 Np ¥ N ¥ ND ND ND ND N NP ND
Yoot | - | 50| mo ND N 8 ND D ND w ND 200 e ¥
Beet6 | - | 10| ND D - 120 ND ARG - N - 39 Py o
Jun07 | 2 |00l 124 536 918 149 568 . WARLH 35 - B w

Benzeae Tonr ] o0 [ T6] ND (53] 1553 ND 53] B BETRET ND - (533] (5]

{1

Carbon Disulfide Jun07 25 1 100 D KD - HD 27 ¥ ND - 1133335 N> - N ND

(ro0)

Cranide Tt | ECTR] - - - - _ - . : . - T -

{19

Biochemical Oxypen Demand | Deo0§ - | 2000 - - - - " - - - - - 36300 ND

I Tun07 | 2000( - - - - . - - - . - . 34600 .

Foral Suspended Sonds Deoe | - | 5666]  - - . T B - - - p . prae WD

Il Jan-07 5.0 - - - - " - - - . - - 40 -

NOTES:

1. Al concenirations are reporied in micrograms per lter (ag/L).

2. Values in parcritheses represent duplicate sunple results,

3. MW = groundwater monitoring well

4. DL = 1sboratory detection limit

5, RL « laboratory reporting limit (NC SWSL Juhe 2007 - present)

6, ND = not detested above laboratory reporting lisit

7. - = not sanpled for

&, Janyary 2004 1csults regresent a rosamphing svent, Sample was analyzed by ENCG Leboratories.

9. May 2004 results for MW-8 were aaalyzed by ENCO Laboratories. Well was damaged during regular sempling event,

Wilkes County - Roaring River Landfill Page 4 of 4 Jeyee Enginsering, o,



TABLES

Summary of Ficld Parameters

Parameter Date MW-2R MW-§ MW-6 MW-7 MW-§ MW-9 MW-125 MW-12D Mw-17 MW-18 Leachate
pH Sep-98 - 510 570 590 4.50 530 - - - - 7.30
B0} Mar-98 - 4.06 504 608 6.01 541 - - - - 8.05
Sep-99 - 4.64 5.37 6.61 5.89 5.61 - - - - 6.16
Apr(0 - 6.04 5.2t 509 5.63 544 5.67 5.7¢ - - 5.80
Sep-00 - 6.16 5.63 594 337 539 10.63 10,59 - - 582
Mar-01 - 4,80 - 520 5.10 4,70 4,50 11.70 - - 647
Oct-0) - 528 - 5.38 5.1% 5.39 328 10.59 - - 5.69
Apr-02 6.76 4,96 - 509 533 5.02 - 11.0% - - 8.7
Nov-02 6.22 348 - - 6,03 582 - 10.22 - - 6.17
May-03 5.43 6,31 5.93 .11 582 642 6.18 10.01 - - 5.0%
Nov-03 6.44 5.03 6.09 5.83 527 503 4,04 8.58 . - 5.96
Jan-04 - . - - - . . 1223 - . -
Apr-04 731 5,49 337 5.97 - 5.36 $.30 10.93 5.25 517 781
May-04 - - - - 5.50 - . - - - -
Oct-04 711 5.73 544 3.6% 6.06 5.22 6.49 1044 537 LR 737
May-05 730 5.21 508 3.65 6.03 541 6.08 $0.35 318 4.95 826
Oct-05 700 5.93 110 722 143 6.62 7.69 10.35 587 3.44 8.54
Jun06 7.27 - - 639 6.63 5.87 - 9.94 573 5.64 876
Dec-06 8,70 512 - 580 6.23 4.88 - 6,72 - 6,72 833
Jun-07 6,99 6,16 - 5.86 379 5.36 - 993 5.24 - $47
Temperature Sep-98 - 2 23 1% 134 22 - ~ - - 23
*C) Mar-59 - 157 15.6 16.1 14.8 159 - . - - 17
Sep-99 - i8 19 19 17 113 - B - - 17
Apr-00 - 114 14.2 126 12.5 12.7 12.8 128 - - 9.8
Sep-0G - 164 193 176 179 17.2 18.4 179 - - 16.3
Mar-01 - 17 - 17 17 16 17 14 - - 20
Qcet-H1 - 20 - 19 21 206 19 18 - - 19
Apr-02 He 16 - i5 14 15 - 13 - - 14
Nov-G2 15 13 " - 16 16 - 16 - - 15
May-03 15 17 16 37 17 18 19 17 - - 16
Nov-03 17 17 18 17 17 17 i7 16 - - 18
Jan-04 - - - - - - - 13 - - -
Apr-04 19 19 19 19 - 20 H 19 19 22 21
May-04 - - - - 20 - . - - . -
Oel-04 1 18 16 16 17 18 17 16 17 16 16
May-03 20 a5 17 17 17 18 18 1% 2 21 29
Oct-05 13.4 149 147 16.4 8.7 163 15.6 147 169 15.8 14.7
Fun-06 273 - - 22.5 25.3 31 - 214 9 217 309
Dec-06 13.0 14.1 - 128 12.2 15.6 " i4.1 - 13.0 8.6
Jun-07 209 21 - 194 26,1 W6 - 220 206 - 276
Conductivity Sep-98 - 46 23 127 69 46 - - - - -
{uohmsiom} Mar-99 - 292 23 50 60 44 - - - - -
Sep-99 - 778 96 523 499 103 - - - - 296
Apr-00 - 807 186 623 581 296 293 241 - - 347
Sep-00 - 810 196 655 523 309 it 204 - - 323
Mar-G1 - 130 - 40 30 20 1408 1700 . - -
Got-01 - 20 - 116 40 80 300 1500 ~ - 260
Apr-02 3% 240 - 30 o0 30 - 1900 - - -
Nov-02 110 180 - - 160 30 C - 2100 - - -
May-03 150 240 220 0 90 130 210 1840 - - -
Nov-04 b 120 114 60 &0 30 2000 4200 - - az0
Jan-04 - . - - - P - 1518 . - .
Apr-0d4 210 36 <30 69 - k3 178 101¢ <30 <36 2210
May-04 - - - - 33 - - - - - -
Qer-04 210 180 260 S0 &0 140 230 1960 120 180 119
May-0% 105 25 25 76 3% 39 14 404 27 1 3
Cot-63 1103 342 399 G038 386 30.5 193.7 327 389 189 296
Jun-06 957 - - 508 358 7.6 - 396 301 124 2000
Dee-06 249 38.2 - 853 2 511 - 324 - 93.7 2330
Jun-G7 230 50.6 - 113 533 41.9 - 586 364 - -
NOTES:

1. MW = groundwater monitoring well

z
3
4.
5
6
7

Wilkes County - Roaring River Landfill

. «= not measured of not repored

. Jan-04 data are from a resampling event,
MW-8 was damaged prior to the April 04 sumpling event and no sample could be obtained; therefore, a sample was obtained during May 04 after well repairs were made.
. MW.5, MW-6, and MW-12S monitoring wells were dry during the June 2006 eveat.
. MW.6. MW-10, MW-128, and MW-17 monitoring wells were dry during the December 2006 event.
. MW-6, MW-128, and MW-18 monitoring wells were dry during the June 2007 event,

Joyce Engineering, Inc.




Figure



MR 2219 WEST MEADOWVIEW ROAD SCALE PROJEC
B e e GREENSBORO, N.C. 27407

PHONE: (336) 320002 1"=2000"] 356.34 SITE LOCATION MAP

13 2007 Joyoa Enginoardng, Inc.
At severved. 2/23/07




Drawing



89C7 OOV OE ) JIVISD

—. \\\\ /S S \\\\\\\wv h
~ /7 / 7 \\\\ |

- S / 19 \V

- <74 R ORIA /o

‘ON ONIMV YA

00Ll=,1
ERNAS

3 / /
/
¥$"9G¢ A
ON 1J3ro¥d y A : . , 3
p Y, / / \\\\\\\\\\ \\\\ \\ g \\ I S 2 — ] A —
ST 5T 4 T T T = = TN : w Q ==
/ / /! === N B e R = ===3 A BN (1333)
m / / / \\\\\W\\\\\\\ — \\\\\\\\,\W ~ / \\\\\ s \: \\\\\\\\\\ & \\\\\\\\\\ == ,_ HN
/ O E T Tl o T : ] N
(D) _l / \\\ === T T P s / : 7 _
Bl Xl B T L R S o - o0z oL 050
@) mip = o ST ;) ,J\\\\\V\yw = 37VOS OIHdVHO
=n| . ety — x T I 2 L e
C — T T 2 o T T Lo = L N SN
— 5 > [ = T \\\\\\\\ SIS, o 1,7
g Zat— ~ 2 — —  — T
s — -~ T — = 7
»O < e T \\\\\ ~— 56~ /\\\“\\\\\\\
_— — —~ — ~ -
= (nC i g e e
> zZ S S e s S -~
— 2
AEALs — o o e = -
- — [O— \\\\\\W\\\ e w\\NN\\\N\W\“\\\\\\’ W///(\\\w\\\\\\\\
T = ey = =
M m|oX e
== = SO T e i
cCA|C oo =2 o e ) e
- mw S o ES==207
—mZ [ et S 2y
<0 N S T T e
ZN3T [P \\\\w\\wa\mwwwww\\\w\\ e g
Y A T NN — 7 = /
.ﬁv ..Qu w z> \,\\ \\\\wx\w\ \w\\\ﬂ)\\\\\\f\% NM&/\/\\\\\\W\\\\\ \,\)\ NOSNWN
o | o0& /// W7 \\\\\\Q/w\w\f\\\ww\\/(\\\ Z AN SO
— D —
oM (D= NN U T 2 2 N R
/_ m I—O Hv\//LW/V//W///ﬂ//,,M/// /&L :\\\\\\\/\\\\ 4 /// \ AN
I A= I\ AW ARG S AR \
n_u N8 [ T= NEE= SR ) e NS R
=~ Z|O = — w“\\l\\\/w///ll/ﬁ//ﬂm/W/ﬂw/ N ”//%/ﬂ/w,:: z/m\\ < W\ \
o “G“G “\\HIHHI//W(///// TN e e = = S DD
== === m == === = Rl NN A \ X st e AN
cC |© N\\HHWHHWH/J//L IR N — NN AT (T e e
===} S SO el S St N\
0 | = e e /&L\;w SO\ - NN [ 1 i 7 = = Z SN
\\\II!HHJIH\\J\/[\\; ~ XN\ N NN Y0 s ~ I [/ 1] — N\ y;
=z = e i ::74/// ///////// N ////////\//A\ iy iy \\ \\:\\\S\\\\\\\\\\\\J////////////// .
-~ — - X
Z |1>Z e AN SN N P Y AT I \l UK ARRRNNY .
- — — — — — S N NN WO\ N o= ~ \ AN ZAN 0200 N AN A X : I [ \ \ -
> ) g, T s o P A SOOI ———¥=N ERRENR AN N ( ANES »)/////Mﬂ//////@/ NS | & \ ']/ ,//////
— (/7 7, 7~ ——— —— —— AN — — Vo ) \/////////////// NN _
— (o /\\ \(\A.;ww, —~— 0 NN 0 \ //// // \ —~ \\\\x\ \w\ \\/////ﬂ////ﬂﬂ///ﬂ/////// -
— WS NS @) OO /// N\ //// RN //// \ N | o 7 VA\\\\///////k//////W////// o, B
NN R Hy/ SRR - = M ,o X 7 A > . -
257 Qum O NN 090, 0 DRI NN DR BN 270 N 72 .
Zm= 0 —— AR T QR NN SN L~ AN N NN NN NENSY NES PR Y 7 )y
mz =& W////////// N\ //////////M//// N ~ 2EVAEN D NN NN RSN AR Iy /\\\\\\ G20 2 77 -
2842 /MW?//////////%Z//M/////@@/////U//, AN AN N7l XS /
28z m W\ A R R e =TTy ~ oA 7 77 277 7 -
womlMm NN //////// /////Q\ S —  —~ > ~N ~ - \ \ r 7 2 P\\\\\\\\ \
R > O SO RN QNN OIS N XY T — TN N\ N N Y AN el
mw 3 W .“ \ ///M/////%///M/////M///M////////NM/WW////QW Nﬁ// N N/////ﬂ/ﬁ///// RN \ \ i//x///ﬁ/ //ﬁ/// < \\\M\\ \\\W\\W\\W\M\ 7 -
SO | L A NN A DN NI T o o AN\ iy, \
S l/V// ////N RN ////ﬂ\////// o~ \ \ ~ \ \ ///// /W V/ay) 4 N
/_UMG " e U ////MM///M/M/MM////WW/Wﬂ///N M//A////\\\J////w///ﬁ/ DO N ) ~_ //////M \\\\ww\\\\\\\\w// ~
| _ ~ - - ~ N
S5 -——- ,HH\H\[/MW/NW//////W/U//////M/M/////NM//(&\/2 NN\ S N //////// m\\w@\\y\/\\ . ~_
o - N J %\)t/ \ NN ///M N // “\ //// %N\\\W/ , \
J//V//,memwﬁ// \
= TR
o >% L3 m \
Z3 4T m>Wv
=8 L ) =
g S 3229
7S < m =
= < m O
28 o o
(0]
2
85 3 Q
3 ~ S
5 Sl<lo oS
@ NI NG w
5 N @2
5 o M
~ @ == === - "'SYNOLNOD OIH
S e e R L ZZ o ) dIHSNOLLY13d 3HL OL mn_<ﬂw___\m,_u_mn_.o% ANv MO d3LVIM JOVA8NS NIIML38
- o \\\\\\H\\HMM/H//////WWHH\M\M\\\\M\M\M\N@ 0 02\ 7] el OL ¥VINOION3d¥3d ATIVYINIO m_aﬁoz_wwmm_wﬁ%w %Z;ozgo% 3HL
- T e Y S AN T = 13A3T v3S 3 LVMANNO¥O 3HL
——— - = == o 2 Ny — === AOSY NOILVATT3 LNVLS
-— = QY Y, —————= NOO V 1V 3JOV4dNS d31vMd
— = JHL ONIMOTIO4 SINIM Q3¥{3ANI 3 NNOJO
-~ 2 N dV SHNOLNOD 3IS3FHL °'NO
/01— — ANV 3dv ILVA3T3
\l@\\\\\\\\\\\\\\\ - \\\M/@W///@&///@Aﬂ//ﬂ HS 378VL ¥3LVM JHL MOHS S3NIT ¥NOLNOD ¥ILVMANNOHO 9
B ;o s - NY AN
——7 — 40N N .
s ————— - - N CNNNON RSN ONI' 'ON
b J R P - S B N RN N SIILLNS A8 L3S W3LSAS ILVNIQYO0D QIO ON OL NAIAUNS
S N A s ——— - WY QY VYV ’ 7 Y AN AN \ ///////// SORON A N ALY3dONd ANV _TOMLNOD ONNO¥D '£00T ‘LI HONVA .mzﬂ__ 3L 3NN
_——=7 —~C RN \\\\\\IU\\\\\\\\\\\\\\\\\\\Q\\H \ 1| . )= SRR W=7 U RRRAANSEN NANN ONI ‘SINVLINSNOD VLVA IVILVdS Ag d3AINO¥d 9 dINOATS
RN NN SOl o —— - ~ o 7 N -~ ( :
/mm////////ﬂ//m//// N e LR T T T T N T T LTI L2200 SHNOLNOD MILYMANNOND “THODMIHL  SROLLIANGD i NMONY QN
SRR AN DA NN S oo, [ ——— /X\ A St IR == S ‘SYNOLNO : O d7314 NMONM ANV
QIR AT AN 3N NN ¢/ S PO i S Yy = D JIHAVY90dOL ‘V1VA NMONM WO¥4 NOI
> SN R N O D et 0, > S/ \J ANV \\\\\\\\\\w\\\\\\\\\\\\\\\\\\:\N//\\\\\ 7 d3LVMANNOHD ¥
OO NN N — — — — — 4 NN ~C, / / ~ - s RS — ad )
m M///M//N//N/////////N/////N////////!IJI// N \/\////// \M\\\\\\\\Vﬂé.\\\\\\\\w\ \H\\\\\\\\ J \\\\ :}\\\\ N l(\\m\\ y \\ £0/82/90 NO Q3¥NSVIN ST3IATT ¥3ILVM ODILVIS ¢
R N N N N NI AP A i ! 1334 0L =
NN R O i S NI LT T SN PN S s \////// == / = IVAY3LNI dNOLNOD FOVIANS dALVMANNOHD ¢
R R e TR N NN =~ 334 7 =
MM/MM///N/N//////////%/N//////////HiH/H///////////// —— - < A\\\w AN, \\\\\\\\ \\\\\\\\\V\V /////// ANﬁN/I\ 4 C = TVAY3LNI 3NOLNOD JIHAVY90dOL I
NNRNNESENENENNEN N /////l///f/////////// ~ / / NN NN T —_—
N SNNNGEN A /////// ST T =T T055 I~ - .
3 R, O >3LON
% s N/HN/U U W////W//////M/ N/ == \\\M\\HW///W /W/W/N///// ==
& ST ONAANINANT S 7oA N Nt
v TN AN NN S EE e TN 205 S T~
SNESESOUNAS DRANNN NN WA ST SNOILYTINOTVO
qu M//Mﬂ///ﬁ///ﬂ///ﬂ//W////////UH‘U\W\\\\\\H\)///W///////////////////// LINJIAVHO d04 d3sn LN3INWO3S @
2 NN AN ST = NS S LNIW93S NOWLYT
m ARRTASN NN\ NN =T =T = M\~ SN~ O — T , NOVO LN3IIAVYD
3 ///7/m////ww/////ww(wv\w\\\é//:///// RNk NP \ NN VRIS A \ LAY HLIA NOWLOTMIQ MOTH ¥ALVMANNO¥D
3 /////ﬁ//ﬁw///ww//////w\w\\ww/://////// N N e\ A W o :\:?\\f\ﬂ\\\\\\\\ L /v N \:\J ] s\\w\“\
NN AR > - SN S NI SIS\ / (Iswv
S o N///////////NWNN///N\HH\\\M\////////// N | NN \\\\\M\\\ \\\v\\\\»\r\&\\\\\ 1\:/\\:/ , :: AERER / . o 1334) NOILVAT13 13A31 ¥3LVM OILVLS HLIM NOILYOIILN3AI 9L°¢v6
> e N 2 e PR URN NS | oo Koo Y = SO N Cr 70 W ) / ANV NOLLYOOT T13m
7 SN 2T RN NN RN v e NSRS /i oNROLINON yaivhoNnow &A1 @
o WO NS T S = =) ~ >\ N \ N - AN/ \
~ w ' \ //////////////N//\\\\)////////f////// /////QM//////// \ ///\IQWW/(V\\/\\\\\ \//////::ij _ / ,i::: / [ / - | \\ // ENIREENTH
D N N N N LT~ ///%f NS ==y W e S
~/ S N NN N NSO RN NS \ -~ =\ Jhilar Ny , [ 9 ﬁ N A3
AL \ ) // ////////(\\\)/ ////////\)//// N\ ///////// AN =~/ \\\ / )AK\V//V W///V///r (! i , | | ‘ / : /d (S dlS 40 INMYALNID - - -
NP N S N NSNS NN N A =tV s Sl 22 SN AN USYM 40
~ _ //\ PP /////////J///////// //// /W/ //i: | _\\\\\\\\\//\\\\;\\\J \\\\\\\\\\\\”&MW\\WV/\\/J\N\: ] j | / / N SLINIT JFLVINIXOdddV —_— e —
NN \\\\\\\\\\\\V ) ) s o s RN 7::,:\\\\\\\\\\)(\»%) N \\\\w\\wwwt\\\\\\\::\ phs o avoy ONILSIX3
W //// \ \ \\\\\\H\\\\\\\\\\\M\\ DAV N N\ N 7:::1\\\\\\\\\\/&\\ N \\\W“W\WM&\\C\\\\\\\\\ / | | / |
~ \\ \ ~ _— -
% N /// \ ST \\\\w\\\\\\\\ - // VL \\\\:i\\\\\\\\\\ N\ ~ \\\z\\\\\\\\\\\\\\\\\\\ N NN g [(ASAY) T13A3T V3S NV3IN 308V
A N R R e P g -~ A S s T =T S S/ A I, N Yoy 1334] ¥NOLNOD 30V4MNS ¥3L 0.6
Q //////NQQS/M//////// \\«\\\\\\\\\M\\\ \ /\\\\\\\\r\\\\\\\\\\ A\ /// ) \0\\\\\\\\\\\\\\\\\ \\\\ \\ o\ /_7 VMANNOHED
> H///N///\/ILI/IW/// AR \/« \/\\\MW\\\\M\\\\ 4 \\ / \:\ \l\\\\\\\\\\H\J// //\\ N \ \\\\\\\@\\\\\\\\\\\\\\\\\\ \\ y // \ I\\ MNOLNOD JIHdV¥90dOl ,Z ONISIX3 —— — — — — — —
T NN //[\\}‘L////// // ( \\\\ \ \\\\\\\ - g ﬁ x/ / / / \/ \ —
SN _—= \\( 7,7~ (T o= N LA \ Sy L N NREIEEN YNOLNOD DIHd
OO NN T //A/////lt\\\\\\\\\\>/ .- //\ \ N / \\\\\\\\I\\ / \\\ N Y ///// V490dOL 0L ONILSIX3  — —0/0L— —
\\ /////\\\\\\J/ AN N \\\\\\\\\\M\\\ \\\ /o T& -
— L / \\\\\\nﬁua\ [ ] \\ | \\\\\F\\/‘W\ O\ /// (NERER
L T T ’ N NI

Bmp*
P°£00Z ounp juasAd MONSAVYIN LNIAT MONSIMTM\Fueuind—sbuimpig\sbma\ N




Statistical Analyses



Summary of Statistical Analyses June 2007

Statistical Method used to Establish
Analyte Data Distribution Background Background (ﬂgﬂ»} Noted Increases

Barium Non-parametric Prediction Interval 850 -
Benzene Upper Poisson Prediction Limit 4.43 -

Carbon disulfide Upper Poisson Prediction Limit 59.54 -

Cobalt Non-parametric Prediction Inferval 174 -
Vanadium Non-parametric Prediction Interval 205 -

Zine Non-parametric Prediction Interval 995 -

Notes:

I. -=No increase

Wilkes County - Roaring River Landfiil

Joyee Engineering, Inc.



JEI Project:  Roaring River Landfill - Wilkes County

Project No: 356.34
Date: 06/28/07
Analyte: Barium Quantitation
Concentration Limit Sorted
Sample No. Sample Date  Location {ug/L} (ug/l.) Concentration (ug/L)
1 Apr-94 MW-2 398 250 100 500
2 Oct-94 MW-2 850 500 100 500
3 Apr-95 MW-2 730 500 250 500
4 Oct-95 MW-2 ND 500 500 500
5 Apr-96 MW-2 ND 500 500 500
6 Nov-96 MW-2 ND 500 500 500
7 Mar-97 MW-2 ND 500 500 500
8 Sep-97 MW-2 ND 500 500 500
9 Mar-98 MW-2 508 500 500 500
10 Sep-98 MW-2 ND 500 500 500
11 Apr-02 MW-2R ND 500 500 500
12 Nov-02 MW-2R ND 500 500 500
13 May-03 MW-2R ND 500 500 500
14 Nov-03 MW-2R ND 500 500 500
15 Apr-04 MW-2R ND 500 500 500
16 Oct-04 MW-2R ND 500 500 500
17 May-05 MW-2R ND 500 500 500
18 Oct-05 MW-2R ND 500 500 500
19 Jun-06 MW-2R ND 500 500 500
20 Dec-06 MW-2R ND 100 500 500
21 Jun-07 MW-2R 11.2 B 100 500 500
22 Apr-04 MW-17 ND 500 500 500
23 Oct-04 MW-17 ND 500 500 500
24 May-05 MW-17 ND 500 500 500
25 Oct-05 MW-17 ND 500 500 500
26 Apr-04 MW-18 ND 500 500 500
27 Oct-04 MW-18 ND 500 500 250
28 May-05 MW-18 ND 500 500 100
29 Qct-05 MW-18 ND 500 500 100
Number of Data: 28
Number of Truncated Data: 24
Percentage of Truncated Data: 86%
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: 356.34
Date: 06/28/07
Analyte: Benzene Quantitation
Concentration Limit Sorted
Sampie No. Sample Date _Location {ug/L) (ug/.) Concentration (ug/L)
1 Jun-06 MW-2R ND 5 1.0 5
2 Dec-06 MW-2R ND 5 5 5
3 Jun-07 MW-2R ND 1.0 5 5
4 Apr-04 MW-17 ND 5 5 5
5 Oct-04 MW-17 ND 5 5 5
6 May-05 MW-17 ND 5 5 5
7 Oct-05 MW-17 ND 5 5 5
8 Apr-04 MW-18 ND 5 5 5
9 Oct-04 MW-18 ND 5 5 5
10 May-05 MW-18 ND 5 5 5
11 Oct-05 MW-18 ND 5 5 1.0
Number of Data: 11
Number of Truncated Data: 11
Percentage of Truncated Data: 100%
Upper Poisson Prediction Limit: 4.43

- All concentrations in micrograms per liter.

- ND = Non-detect

- MW-17 and MW-18 data are from background sampling
evenis.



JE| Project:  Roaring River Landfill - Wilkes County

Project No: 356.34
Date: 06/28/07

Upper Poisson Prediction Limit

Analyte; Benzene
Rounded
Background Data Discrete  Discrete
Concentration PQL/RL Half Poisson Poisson
Sample No.  Sample Date __ Location (ug/) (ug/h) PQL/RL Count Count
1 Jun-06 MW-2R ND 5 25 5 5
2 Dec-06 MW-2R ND 5 25 5 5
3 Jun-07 MW-2R ND 1.0 0.5 1.0 1.0
4 Apr-04 MW-17 ND 5 2.5 5 5
5 Oct-04 MW-17 ND 5 2.5 5 5
6 May-05 MW-17 ND 5 2.5 5 5
7 Oct-05 MW-17 ND 5 25 5 5
8 Apr-04 MW-18 ND 5 2.5 5 5
8 Qct-04 MW-18 ND 5 2.5 5 5
10 May-05 MW-18 ND 5 2.5 5 5
11 Oct-05 MW-18 ND 5 2.5 5 5
Poisson Discrete Distribution Adjustment Factor: 2

Note: Alt sample concentrations are micrograms per liter

Using the background data, the upper Poisson Prediction Limit, y*, is determined by:

y*= cy+[(t"2)c/2]+tciy (1+ (e)) + ((1"2)/ 4)]"0.5

where; c=
y 1

tm

n-1 =

]

95 =

n -

For: c=
y -

t=

n=

o

y*
Adjusted y*

kKin

Poisson count
t{n-1, 0.95), Student's t-distribution

degrees of freedom (number of samples - 1)

number of downgradient samples per event (1)
confidence interval

number of background samples

0.091

51.00

1.812
11

8.86
4.43



JEI Project:  Roaring River Landfill - Witkes County

Project No: 356.34
Date: 06/28/07
Analyte:  Carbon Disulfide Quantitation
Concentration Limit Sorted
Sample No. Sample Date _ Location (ug/L) {ug/L) Concentration (ug/L)
1 Jun-08 MW-2R ND 100 100 100
2 Dec-06 MW-2R ND 100 100 100
3 Jun-07 MW-2R ND 100 100 100
4 Apr-04 MW-17 ND 100 100 100
5 Oct-04 MW-17 ND 100 100 100
6 May-05 MW-17 ND 100 100 100
7 Oct-05 MW-17 ND 100 100 100
8 Apr-04 MW-18 ND 100 100 100
9 Oct-04 MW-18 ND 100 100 100
10 May-05 MW-18 ND 100 100 100
11 Oct-05 MW-18 ND 100 100 100
Number of Data: 11
Number of Truncated Data: 11
Percentage of Truncated Data: 100%
Upper Poisson Prediction Limit: 59.54

- All concentrations in micrograms per liter.

- ND = Non-detect

- MW-17 and MW-18 data are from background sampling
events.



JEI Project:  Roaring River Landfill - Wilkes County

Project No: 356.34
Date: 06/28/07

Upper Poisson Prediction Limit

Analyte: Carbon Disulfide
Rounded
Background Data Discrete  Discrete
Concentration PQLRL Half Poisson Poisson
Sample No.  Sample Date  Lecation {ug/ {ug/ PQL/RL Count Count
1 Jun-06 MW-2R ND 100 50 100 100
2 Dec-08 MW-2R ND 100 50 100 100
3 Jun-07 MW-2R ND 100 50 100 100
4 Apr-04 MW-17 ND 100 50 100 100
5 Oct-04 MW-17 ND 100 50 100 100
6 May-05 MW-17 ND 100 50 100 100
7 Oct-05 MW-17 ND 100 50 100 100
8 Apr-04 MW-18 ND 100 50 100 100
9 Oct-04 MW-18 ND 100 50 100 100
10 May-05 MW-18 ND 100 50 100 100
11 Oct-05 MW-18 ND 100 50 100 100
Poisson Discrete Distribution Adjustment Factor: 2

Note: All sample concentrations are micrograms per liter

Using the background data, the upper Poisson Prediction Limit, y*, is determined by:

yr= cy+ (M) /2l +tefy {1+ (1e)) +{((t*2) /1 4)]"0.5

where: c=
y =

=

n-1=

k=

95 =

n o

For: c=
y s

f=

n -

y*=

Adjusted y* =

kin
Poisson count
t(n-1, 0.95), Student's t-distribution
degrees of freedom (number of samples - 1)

number of downgradient samples per event (1)
confidence interval
number of background samples

0.091

1100.00

1.812
1

119.08
59.54



JE| Project:  Roaring River Landfili - Wilkes County

Project No: 356.34
Date: 06/28/07
Analyte: Cobalt Quantitation
Concentration Limit Sorted
Sample No. Sample Date  Location (ug/l.) {ug/L) Conceniration (ug/L)
1 Apr-94 MW-2 68 50 10 50
2 Oct-94 MW-2 174 10 10 10
3 Apr-95 MW-2 148 10 10 10
4 Oct-95 Mw-2 ND 10 10 10
5 Apr-96 MW-2 78 10 10 10
6 Nov-96 MW-2 93 10 10 10
7 Mar-97 MW-2 60 10 10 10
8 Sep-97 MW-2 77 10 10 10
9 Mar-98 MW-2 66 10 10 10
10 Sep-98 MW-2 57 10 10 10
11 Apr-02 MW-2R ND 10 10 10
12 Nov-02 MW-2R ND 10 10 10
13 May-03 MW-2R 13 10 10 10
14 Nov-03 MW-2R ND 10 10 10
15 Apr-04 MW-2R ND 10 10 10
16 Oct-04 MW-2R ND 10 10 10
17 May-05 MW-2R ND 10 10 10
18 Oct-05 MW-2R ND 10 10 10
19 Jun-06 MW-2R ND 10 10 10
20 Dec-06 MW-2R ND 10 10.0 10
21 Jun-07 MW-2R ND 10.0 10 10.0
22 Apr-04 MW-17 ND 10 10 10
23 Oct-04 MW-17 ND 10 10 10
24 May-05 MW-17 ND 10 10 10
25 Oct-05 MW-17 ND 10 10 10
26 Apr-04 MW-18 ND 10 10 10
27 Oct-04 MW-18 ND 10 10 10
28 May-05 MW-18 ND 10 10 10
29 Oct-05 MW-18 ND 10 50 10
Number of Data: 29
Number of Truncated Data: 19
Percentage of Truncated Data: 66%
Non-parametric Prediction Interval: 174

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



JEI Project:  Roaring River Landfill - Wilkes County

Project No: 356.34
Date: 06/28/07
Analyte: Vanadium Quantitation
Concentration Limit Sorted
Sample No. Sample Date  Location {ug/L) {ug/L) Concentration (ug/L)
1 Apr-94 MW-2 ND 80 25 80
2 Oct-24 MW-2 138 40 25.0 40
3 Apr-95 MW-2 205 40 40 40
4 Oct-95 MW-2 ND 40 40 40
5 Apr-96 MW-2 148 40 40 40
6 Nov-96 MW-2 156 40 40 40
7 Mar-97 MW-2 101 40 40 40
8 Sep-97 MwW-2 125 40 40 40
9 Mar-98 MW-2 43 40 40 40
10 Sep-98 MW-2 44 40 40 40
11 Apr-02 MW-2R ND 40 40 40
12 Nov-02 MW-2R ND 40 40 40
13 May-03 MW-2R ND 40 40 40
14 Nov-03 MW-2R ND 40 40 40
15 Apr-04 MW-2R ND 40 40 40
16 Oct-04 MW-2R ND 40 40 40
17 May-05 MW-2R ND 40 40 40
18 Oct-05 MW-2R ND 40 40 40
19 Jun-06 MW-2R ND 40 40 40
20 Dec-06 MW-2R ND 25 40 40
21 Jun-07 MW-2R ND 25.0 40 40
22 Apr-04 MW-17 ND 40 40 40
23 Oct-04 MW-17 ND 40 40 40
24 May-05 MW-17 ND 40 40 40
25 Oct-05 MW-17 ND 40 40 40
26 Apr-04 MW-18 ND 40 40 40
27 Oct-04 MW-18 ND 40 40 40
28 May-05 MW-18 ND 40 40 25.0
29 Oct-05 MW-18 ND 40 80 25
Number of Data: 29
Number of Truncated Data: 21
Percentage of Truncated Data: 72%
Non-parametric Prediction Interval: 205

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



JE| Project:  Roaring River Landfill - Wilkes County

Project No: 356.34
Date: 06/28/07
Analyte: Zinc Quantitation
Concentration Limit Sorted
Sample No. Sample Date  Location {ug/L) {ug/L) Concentration (ug/L)
1 Apr-94 MW-2 213 20 10 50
2 Oct-94 MW-2 995 50 10.0 50
3 Apr-95 MwW-2 821 50 20 50
4 Oct-95 MW-2 ND 50 50 50
5 Apr-96 MW-2 622 50 50 50
6 Nov-96 MW-2 546 50 50 50
7 Mar-97 MW-2 313 50 50 50
8 Sep-97 MW-2 382 50 50 50
9 Mar-98 MW-2 267 50 50 50
10 Sep-98 MW-2 256 50 50 50
11 Apr-02 MW-2R ND 50 50 50
12 Nov-02 MW.-2R ND 50 50 50
13 May-03 MW.-2R ND 50 50 50
14 Nov-03 MW-2R ND 50 50 50
15 Apr-04 MW-2R ND 50 50 50
16 Oct-04 MW-2R ND 50 50 50
17 May-05 MW-2R ND 50 50 50
18 Oct-05 MW-2R 138 50 50 50
19 Jun-06 MW-2R ND 50 50 50
20 Dec-06 MW-2R ND 10 50 50
21 Jun-07 MW-2R 12.4 10.0 50 50
22 Apr-04 MW-17 ND 50 50 50
23 Oct-04 MW-17 ND 50 50 50
24 May-05 MW-17 ND 50 50 50
25 Oct-05 MW-17 ND 50 50 50
26 Apr-04 MW-18 ND 50 50 50
27 Oct-04 MW-18 ND 50 50 20
28 May-05 MW-18 50 50 50 10.0
29 Oct-05 MW-18 ND 50 50 10
Number of Data: 29
Number of Truncated Data: 17
Percentage of Truncated Data: 59%
Non-parametric Prediction Interval: 995

- All concentrations in micrograms per liter.
- Blank qualified data not used in statistical calculations.
- ND = Non-detect
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Research & Analyical
L aboratoRies, INC.

Analytical/Process Consultations

26 July 2007

Joyce Engineering

2211 West Meadowview Road Suite 101
Greensboro, North Carolina 27407
Attention: Mr. Jeremy Kerley

W
RE: County of Wilkes - Landfilis
Dear Mr. Kerley:
Enclosed is one (1) copy of the analytical results, monitoring well logs, and chain of custodies for samples
collected at the Wilkes County Roaring River Landfill, Dan Johnson Landfill, and Germanton Landfill

(June 2007) prepared by Research & Analytical Laboratories, Inc.

If you should have any questions concerning this report please feel free to contact me at any time.

Sincerely,

RESEARCH & ANALYTICAL LABORATORIES, INC.

James M. Cheshire
President/CEO

IMC/sl

enclosures

RECEIVED JuL 80 2007

PO, Box 473 » 106 Short Street « Kernersville, North Carclina 27284 » 336-895-2841 « Fax 338-806-0326
www.researchandanalytical.com
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Research & Analyrical #5;9‘33’2“&;’

Eaborareries, Inc. £ nows %fg

Anciytical/Process Consuttations 1‘&' ot {.,35
R

Methylene Chloride ND N/A N/A N/A SA
ifrichloroflucromethane ND N/A N/A N/A SA
f|,1-Dickioroethene ND 120 114 61-145 SA
|[1,1-Dickiorosthane ND N/A N/A N/A SA
{iChioroform ND N/A N/A N/A SA
lcatbon Tetrachloride ND N/A N/A N/A SA

1,2-Dichloropropane ND N/A NIA N/A SA

[[richloroethene ND 2! 92 71-120 SA

Dibromochloromethane ND N/A N/A NA SA

1,1,2-Frichloroethane ND N/A N/A N/A SA

Tetrachioroethene ND N/A N/A N/A SA

Chlorobenzene ND 97 97 75-130 SA

Trans-1,2-Dichicroethene ND N/A N/A N/A SA

1,2-Dichloroethane ND N/A N/A N/A SA

1,1, 1-Trichlorcethane ND N/A N/A N/A SA
{[Bromodichloromethane ND N/A N/A N/A SA
“Cis»l,3~Dichieropropene ND N/A N/A N/A SA

Benzene ND 98 96 76-127 SA

ITrans-1,3-Dichloropropene ND NiA NA N/A SA
HBromoform ND N/A N/A N/A SA

i,1,2,2-Tetrachioroethane ND N/A N/A N/A SA

Toluene ND 82 79 76-125 SA

Ethyl Benzene ND N/A N/A N/A SA
{iChloromethane ND N/A N/A N/A SA
Bromomethane ND N/A N/A N/A SA

Vinyl Chloride ND N/A N/A N/A SA

Chloroethane ND N/A N/A NIA SA

Acetone ND N/A N/A N/A SA
{Carbon Disulfide ND N/A NIA N/A SA

Vinyl Acetate ND N/A N/A N/A SA

2-Bufanone ND N/A N/A N/A SA

4. Methyl-2-Pentanone ND N/A N/A N/A SA

2-Hexanone ND N/A N/A N/A SA

Styrene ND N/A N/A N/A, SA

Total Xylenes ND NIA N/A N/A SA

Acrylonitrile ND N/A N/A N/A SA

1,2-Dichlorobenzene ND N/A N/A N/A SA

1,4-Dichlorobenzene NI N/A N/A N/A SA

[Trans~1 ,4-Dichloro-2-butene ND N/A N/A N/A SA
H{Cis-1,2-Dichlorogthene ND N/A N/A N/A SA
HiMethy! Todide ND N/A N/A N/A SA

Bromochlorosethane ND N/A N/A N/A SA

Dibromomethane ND N/A N/A. N/A SA

1,1,1,2-Tetrachloroethane ND N/A N/A N/A SA

1,2,3-Trichloropropane ND N/A N/A N/A SA
1,2-Dibromo-3«Chloropropanc{ DBCP) ND N/A N/A N/A SA
1,2-Dibromoethane (EDB) ND NiA N/A N/A SA

COMMENTS:

Corresponding Samples: 592808-17
% = Percent

ND = Non Detected

N/A = Not Available



Research & AnalyTical
Laboerarories, INnc.

Analytcol/Process Constdtaiions

Avittary,
o ey,
PSS Al (N
SRy
S 3*-,%‘:
E%% newes 273
PR i
% &, oo, &
RN
e, FIED mk\\;‘p*

arrgp WY

IParame 32
Arsenic BDL 100 100 103 0
51
. 100
Antimony BDL 10% 90 86 0
150
Rarium BDL 103 101 98 107 0
o8
Berryllium BDL 99 28 98 102 0
59
Cadmium BDL 101 101 98 104 0
o3
IChromium BDL 101 96 93 99 0
50
lCobalt BDL 106 ol 93 96 0
101
ficopper BDL 97 101 o8 103 o
60
Lead BDL 102 92 99 101 0
T00
Nickel BDL 103 101 97 99 0
59
Selenium BDL 101 101 103 94 0
35
Silver BDL 100 29 96 100 0
o8
Thallium BDL 102 98 95 96 0
53
V anandium BDL 104 100 97 104 0
]
Zinc BDL 103 100 97 107 0
COMMENTS: $92808-17
% = Percent
fCV = Initiai Calibration Verification % Post Spike

CCV = Continuing Calibration Verification:
LCS = Laboratory Contro} Sample
N/A = Not Available
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