RICHARDSON SMITH GARDNER
ENGINEERING & GEOLOGICAL

NC LIC. NO. C0828 (ENGINEERING)
June 30, 2010

Ms. Jaclynne Drummond

Hydrogeologist

NCDENR Division of Waste Management
Solid Waste Section

1646 Mail Service Center

Raleigh, North Carolina 27699-1646

RE: Request to Modify Groundwater Monitoring Network
Davidson County Closed Holly Grove Landfill
Lexington, North Carolina

Dear Ms. Drummond:

As you are aware, Richardson Smith Gardner and Associates, Inc. (RSG) on behalf of
Davidson County, has been performing semi-annual groundwater monitoring at the
Davidson County Holly Grove Landfill and adjacent Scarlett Landfill. This letter is sent
to present an overview and evaluation of groundwater monitoring results for select wells
at the site and to request a modification of the groundwater monitoring
schedule/network based upon this evaluation.

Site History

The closed Davidson County Holly Grove Landfill (Permit 29-02) consists of two fill
areas (Area 1 and Area Il). Area | was operated from December 1982 through 1989.
Area | was closed prior to 1991. Area Il was likely opened in 1989 and operated until
October 8, 1993. Partial closure of Area Il occurred in 1993 and 1995 with final closure
being completed prior to September 1997

The Holly Grove landfill is located immediately adjacent to the Scarlett landfill which was
owned and operated by Mr. Scarlett. This landfill was presumably operated from 1975
through December 1982. No records could be located indicating the actual opening and
closing date of the Scarlett landfill. Many of the monitoring wells included in the Holly
Grove Landfill monitoring network are located adjacent to the Scarlett Landfill due to the
proximity of the two landfills.

Monitoring Well Network Installation
In 1998, G. N. Richardson and Associates, Inc (GNRA) performed a water quality

assessment at the Holly Grove and Scarlett landfills. This assessment included the
installation of 11 groundwater monitoring wells (8 shallow wells and 3 Type IlI

! Construction Quality Assurance Report Holly Grove Landfill Area Il Closure, G. N. Richardson and
Assocaites, Inc., September 1997
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monitoring wells) around the Holly Grove and Scarlett landfills. A total of 15 wells have
been monitored at this site on a semi-annual basis since that time. A potentiometric
surface map depicting the well locations is included as Figure 1.

Groundwater Data Evaluation

During this most recent groundwater monitoring event, RSG personnel reviewed
historical laboratory data to determine long term trends in the wells and evaluate the
monitoring network as a whole. Our evaluation yielded the following results:

Monitoring Wells MW-3a and MW-5

Monitoring wells MW-3a and MW-5 located to the south and southwest of Area Il, have
not had detectable concentrations of Appendix | constituents above the Solid Waste
Section Practical Quantitation Limits (SWSLSs) in over five (5) years. These wells are
installed in the bedrock aquifer at the site and MW-5 is located immediately adjacent to
MW-14. Historical groundwater monitoring data for these wells are presented in Table
1. The boring logs for these wells are included in Attachment A. The lack of detectable
concentrations of constituents in these wells for this period of time indicates that any
groundwater impact from the waste mass is not migrating from the waste in the bedrock
in these areas.

Monitoring Wells MW-1a and MW-6

Monitoring wells MW-1a and MW-6 are located to the east of Area | within 50 feet of the
edge of waste and are immediately adjacent to each other. These are both constructed
as bedrock monitoring wells, however, MW-6 encountered water significantly deeper
within the bedrock. Historical groundwater monitoring data are presented in Table 1,
and the boring logs for these wells are included in Attachment A. Although monitoring
well MW-6 has detectable concentrations of certain constituents; these detections are
consistently at concentrations below the 2L groundwater standard. Additionally,
monitoring well MW-16 is located downgradient of the area that MW-1a and MW-6
monitor. MW-16 consistently indicates no impact to the aquifer.

Monitoring Well MW-10

Monitoring well MW-10 is located adjacent to the Scarlett Landfill (to the west) and has
generally indicated non-detectable concentrations above the SWSL, with the exception
of inorganic constituents detected above the 2L standard in April 2007 and two
detections of chloroethane well below the 2L standard in 2008. Since that time,
concentrations of chloroethane have returned to levels below the SWSL. Historical
groundwater monitoring data for this well is presented in Table 1.

Monitoring Schedule/Network Recommendations

Historical monitoring data for wells MW-3a, MW-5, MW-6, and MW-10 are summarized
in Table 1. Based upon these findings we request the following revisions be made to
the groundwater monitoring network:

1. Removal of well MW-3a from the monitoring network due to lack of detected
constituents in this area for over 5 years.
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2. Removal of well MW-5 from the monitoring network. This well has consistently
had no detectable concentrations of Appendix | constituents for over 5 years.

3. Removal of well MW-6 from the monitoring network due to its proximal location to
the waste, lack of concentrations of constituents above the 2L groundwater
standard and location of well MW-16 further downgradient from the waste in this
area. Additionally, MW-1a will remain in the monitoring network and this well is
located immediately adjacent to MW-6.

4. Reduction to annual monitoring for well MW-10 due to their consistent lack of
detected impact from the landfill. Should concentrations of Appendix |
constituents be detected above the 2L groundwater standard, these wells will
return to semi-annual monitoring.

The proposed monitoring schedule for the site is summarized in the attached Table 2.
If these modifications are approved, RSG will submit a revised Water Quality Monitoring
Plan for the site that incorporates these changes.

If you have any questions, or require additional information please contact me at 919-
828-0577 x 221 or by e-mail, below.

Sincerely,
Richardson Smith Gardner and Associates, Inc.

Ofioh N

Joan A. Smyth, P.G.

Senior Hydrogeologist
joan@rsgengineers.com

cc:  Charlie Brushwood — Davidson County

Attachments
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By: JAS
RICHARDSON SMITH GARDNER Date: 6/14/2010

ENGINEERING &.GE:(JLOG!CAL Table 1
el Groundwater Monitoring Data

Holly Grove Landfill Davidson County, NC

4 M. BOYLAN AVENUE
RALEIGH, NORTH CAROLINA 27603

NC. LI, MO, COS2E (ENGINEERING)

MW-3a

Constituent 2L/IGWP | Apr-04 Oct-04 May-05 Oct-05 Apr-06 Oct-06 Apr-07 Oct-07 Apr-08 Oct-08 Apr-09 Oct-09 Apr-10
1,1-dichloroethane 6 ND ND ND ND ND ND ND 3.1J ND 4.1J 2.9 3.3J 4.1J
1,1-dichloroethene 7 ND ND ND ND ND ND ND ND 3.10J ND ND ND ND
1,2-dichlorobenzene 24 ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-dichloroethane 0.38 ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-dichloropropane 0.6 ND ND ND ND ND ND ND ND ND ND ND ND ND
1,4-dichlorobenzene 6 ND ND ND ND ND ND ND ND ND ND 0.3J ND ND
acetone 6000 ND ND ND ND ND ND ND ND ND 2J 1.3J ND ND
benzene 1 ND ND ND ND ND ND ND ND 0.20J 0.2J ND 0.2J ND
Carbon Disulfide 700 ND ND ND ND ND ND ND ND ND ND ND ND ND
bromomethane ND ND ND ND ND ND ND ND ND ND ND ND ND
chlorobenzene 50 ND ND ND ND ND ND ND ND ND ND ND ND ND
chloroethane 2800 ND ND ND ND ND ND ND 0.5J 0.60J 0.8J 0.6J 0.6J 0.9J
chloromethane 2.6 ND ND ND ND ND ND ND ND ND ND ND ND ND
cis-1,2-dichloroethene 70 ND ND ND ND ND ND ND 0.2J 0.30J 0.3J 0.2J 0.3J 0.4
ethylbenzene 550 ND ND ND ND ND ND ND ND ND ND ND ND ND
methylene chloride 4.6 ND ND ND ND ND ND ND 0.3J 0.30J 0.5J 0.3J 0.2J ND
tetrachloroethene 0.7 ND ND ND ND ND ND ND ND ND ND ND ND ND
toluene 600 ND ND ND ND ND ND ND 0.2J 0.20J ND ND ND ND
trans-1,2-dichloroethene 100 ND ND ND ND ND ND ND ND ND ND ND ND ND
trichloroethene 2.8 ND ND ND ND ND ND ND 0.2J 0.20J 0.2J 0.2J ND ND
trichlorofluoromethane 2100 ND ND ND ND ND ND ND ND ND ND ND ND ND
vinly chloride 0.03 ND ND ND ND ND ND ND ND 0.40J 0.5J ND ND ND
xylenes 530 ND ND ND ND ND ND ND ND ND ND ND ND ND
Antimony 1.4 ND ND ND ND ND ND ND 0.4J ND ND ND ND ND
Arsenic 10 ND ND ND ND ND ND ND ND 0.2J 0.3J 0.2J ND ND
Barium 700 ND ND ND ND ND ND ND 28.5J 16.6J 23.5J 245 10.5J 15.7J
Beryllium 4 ND ND ND ND ND ND ND ND ND 0.1J ND ND ND
Cadmium 1.75 ND ND ND ND ND ND ND ND 0.1J 0.1J 0.1J ND 0.1J
Cobalt 70 ND ND ND ND ND ND ND 1.1J 0.2J 05J 0.6J 0.2J 0.2J
Copper 1000 ND ND ND ND ND ND ND 3.4J 0.6J 1.4J 3J 0.3J 0.3J
Total Chromium 10 ND ND ND ND ND ND ND 0.6J ND ND 0.2J ND ND
Lead 15 ND ND ND ND ND ND ND 0.8J 0.1J 0.8J 0.3J 0.2J 0.1J
Nickel 100 ND ND ND ND ND ND ND 1.8J 2.1 1.5J 1.6J 0.6J 1J
Selenium 20 ND ND ND ND ND ND ND 0.4J 1.5 0.7J 0.41J ND ND
Silver 17.5 ND ND ND ND ND ND ND ND ND ND 0.1J ND ND
Thallium 28 ND ND ND ND ND ND ND ND ND ND ND ND ND
Vanadium 3.5 ND ND ND ND ND ND ND 357 1.5J 1.7J 3.3J 2.6J 1.9J
Zinc 1050 ND ND ND ND ND ND 22 6.5J 2.3] 7.9 1.8J 1J 6.5J

Concentrations exceeding the 2L standard are highlighted in gray.

H:\Projects\Statistical Analysis\2. Groundwater Monitoring Reports\Davidson\10. Davidson 4-10\HG Long Term GW Data updated 4-10.xls



By: JAS
RICHARDSON SMITH GARDNER Date: 6/14/2010

ENGINEERING &.GI:'.(JLOGICAL Table 1
el Groundwater Monitoring Data

Holly Grove Landfill Davidson County, NC

4 M. BOYLAN AVENUE
RALEIGH, NORTH CAROLINA 27603

NC. LI, MO, COS2E (ENGINEERING)

MW-5

Constituent 2L/GWP | Apr-04 Oct-04 May-05 [ Oct-05 Apr-06 Oct-06 Apr-07 Oct-07 Apr-08 Oct-08 Apr-09 Oct-09 Apr-10
1,1-dichloroethane 6 ND ND ND ND ND ND ND 1.5J ND 3.3J 0.2J 1J 1.5
1,1-dichloroethene 7 ND ND ND ND ND ND ND ND 0.50J ND ND ND ND
1,2-dichlorobenzene 24 ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-dichloroethane 0.38 ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-dichloropropane 0.6 ND ND ND ND ND ND ND ND ND ND ND ND ND
1,4-dichlorobenzene 6 ND ND ND ND ND ND ND ND ND ND ND ND ND
acetone 6000 ND ND ND ND ND ND ND 1.3J ND 1.7J ND 28.1J ND
benzene 1 ND ND ND ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide 700 ND ND ND ND ND ND ND ND ND ND ND ND ND
bromomethane ND ND ND ND ND ND ND ND ND ND 0.3J ND ND
chlorobenzene 50 ND ND ND ND ND ND ND ND ND ND ND ND ND
chloroethane 2800 ND ND ND ND ND ND ND ND 0.60J 3.3J 0.3J 0.6J 2.4
chloromethane 2.6 ND ND ND ND ND ND ND ND ND ND ND ND ND
cis-1,2-dichloroethene 70 ND ND ND ND ND ND ND 0.2J 0.20J 0.9J ND 0.2 0.7J
ethylbenzene 550 ND ND ND ND ND ND ND ND ND ND ND ND ND
methylene chloride 4.6 ND ND ND ND ND ND ND ND ND 0.2 ND ND ND
tetrachloroethene 0.7 ND ND ND ND ND ND ND ND ND ND ND ND ND
toluene 600 ND ND ND ND ND ND ND 0.2J ND ND ND ND ND
trans-1,2-dichloroethene 100 ND ND ND ND ND ND ND ND ND ND ND ND ND
trichloroethene 2.8 ND ND ND ND ND ND ND 0.2J ND 0.3J ND ND ND
trichlorofluoromethane 2100 ND ND ND ND ND ND ND ND ND ND ND 0.6J ND
vinly chloride 0.03 ND ND ND ND ND ND ND ND ND ND ND ND ND
xylenes 530 ND ND ND ND ND ND ND ND ND ND ND ND ND
Antimony 1.4 ND ND ND ND ND ND ND 0.1J ND ND ND 0.6J 0.9J
Arsenic 10 ND ND ND ND ND ND ND ND 0.1J 0.2J ND ND ND
Barium 700 ND ND ND ND ND ND ND 45.3J 25.5J 46.9J 26.4J 57.2J 38.4J
Beryllium 4 ND ND ND ND ND ND ND ND ND ND ND 0.1J 0.1J
Cadmium 1.75 ND ND ND ND ND ND ND ND ND 0.1J ND ND 0.1J
Cobalt 70 ND ND ND ND ND ND ND 1.4J 0.2J 1.7J 0.3J 1.27J 0.6J
Copper 1000 ND ND ND ND ND ND ND 3.9J 1.1 4.2 ] 1.6J 2.8J 1.6J
Total Chromium 10 ND ND ND ND ND ND ND 0.8J ND 1.27J 0.4J 0.1J 0.6J
Lead 15 ND ND ND ND ND ND ND 0.5J 0.1J 0.5J ND 0.8J 0.2J
Nickel 100 ND ND ND ND ND ND ND 2.6J 1.2 2.7J ND 4.8J 1.8J
Selenium 20 ND ND ND ND ND ND ND 0.4J 0.8J 0.2J ND 0.2J ND
Silver 17.5 ND ND ND ND ND ND ND ND ND ND 0.1J 0.1J 0.1J
Thallium 28 ND ND ND ND ND ND ND ND ND ND ND ND ND
Vanadium 3.5 ND ND ND ND ND ND ND 457 1.2 53J 2.1J 11.57J 2.8
Zinc 1050 ND ND ND ND ND ND 12 6.5J 3.8J 26 3.2J 11 5.1

H:\Projects\Statistical Analysis\2. Groundwater Monitoring Reports\Davidson\10. Davidson 4-10\HG Long Term GW Data updated 4-10.xls



By: JAS
RICHARDSON SMITH GARDNER Date: 6/14/2010

ENGINEERING &.GI:'.(JLOGICAL Table 1
el Groundwater Monitoring Data

Holly Grove Landfill Davidson County, NC

4 M. BOYLAN AVENUE
RALEIGH, NORTH CAROLINA 27603

NC. LI, MO, COS2E (ENGINEERING)

MW-10

Constituent 2L/GWP | Apr-04 Oct-04 May-05 [ Oct-05 Apr-06 Oct-06 Apr-07 Oct-07 Apr-08 Oct-08 Apr-09 Oct-09 Apr-10
1,1-dichloroethane 6 ND ND ND ND ND ND ND 0.2 ND 0.3J ND 0.2J ND
1,1-dichloroethene 7 ND ND ND ND ND ND ND ND 0.20J ND ND ND ND
1,2-dichlorobenzene 24 ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-dichloroethane 0.38 ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-dichloropropane 0.6 ND ND ND ND ND ND ND ND ND ND ND ND ND
1,4-dichlorobenzene 6 ND ND ND ND ND ND ND ND 0.90J 0.8J 0.4J 0.7J 0.6J
acetone 6000 ND ND ND ND ND ND ND 1.5J 2.40J 9.9J 5.2 753 ND
benzene 1 ND ND ND ND ND ND ND ND 0.90J 0.6J ND ND ND
Carbon Disulfide 700 ND ND ND ND ND ND ND ND ND ND ND ND ND
bromomethane ND ND ND ND ND ND ND ND ND ND ND ND ND
chlorobenzene 50 ND ND ND ND ND ND ND 0.4 8.7 4.5 0.9J 0.8J 1.1
chloroethane 2800 ND ND ND ND ND ND ND 0.4J 0.80J 1J 0.3J ND ND
chloromethane 2.6 ND ND ND ND ND ND ND ND ND ND ND ND ND
cis-1,2-dichloroethene 70 ND ND ND ND ND ND ND ND ND ND ND ND ND
ethylbenzene 550 ND ND ND ND ND ND ND ND ND ND ND ND ND
methylene chloride 4.6 ND ND ND ND ND ND ND ND ND 0.2 ND ND ND
tetrachloroethene 0.7 ND ND ND ND ND ND ND ND ND ND ND ND ND
toluene 600 ND ND ND ND ND ND ND 0.3J 0.20J ND ND ND ND
trans-1,2-dichloroethene 100 ND ND ND ND ND ND ND ND ND ND ND ND ND
trichloroethene 2.8 ND ND ND ND ND ND ND ND ND ND 0.2J ND ND
trichlorofluoromethane 2100 ND ND ND ND ND ND ND ND ND ND ND ND ND
vinly chloride 0.03 ND ND ND ND ND ND ND ND ND ND ND ND ND
xylenes 530 ND ND ND ND ND ND ND ND ND ND ND ND ND
Antimony 1.4 ND ND ND ND ND ND ND 0.1J 0.4J 0.2J 0.3J 0.3J 0.3J
Arsenic 10 ND ND ND ND ND ND ND 25J 5.3 3.2 247 34 2.3
Barium 700 ND ND ND ND ND ND 799 244 233 249 189 321 178
Beryllium 4 ND ND ND ND ND ND 1 ND 0.1J 0.1J 0.1J 0.1J 0.1J
Cadmium 1.75 ND ND ND ND ND ND 2 0.1J 0.3J 0.5J 0.3J 0.5J 0.3J
Cobalt 70 14 16 ND ND ND ND 16 14 13 12 7.9J 11 9.1J]
Copper 1000 ND ND ND ND ND ND 87 55J 21 17 11 21 9.7J
Total Chromium 10 ND ND ND ND ND ND 20 0.4 0.9 1.7J 1.7J 3.1J 2.2]
Lead 15 ND ND ND ND ND ND 18 0.41J 0.8J 0.8J 1J 1.6J 2.1J
Nickel 100 ND ND ND ND ND ND ND 21.1J 27.9J 26.8J 19J 23.8J 24.3J
Selenium 20 ND ND ND ND ND ND ND 11 ND 13 6.6 J 11 1.5
Silver 17.5 ND ND ND ND ND ND ND ND 0.1J ND ND 0.1J 0.1J
Thallium 28 ND ND ND ND ND ND ND ND 0.1J ND ND ND ND
Vanadium 3.5 ND ND ND ND ND ND 92 7.9J 7.7] 10.6 J 9.9 22.31] 10.7J
Zinc 1050 ND ND ND ND ND ND 168 6J 6.1J 6.1J 6J 11 9.1J

H:\Projects\Statistical Analysis\2. Groundwater Monitoring Reports\Davidson\10. Davidson 4-10\HG Long Term GW Data updated 4-10.xls



RICHARDSON SMITH GARDNER

ENGINEERING & GEOLOGICAL

Table 2
Proposed Monitoring Frequency
Holly Grove Landfill - Davidson County

Well Monitoring
Frequency
MW-1a Semi-Annual
MW-2 Semi-Annual
MW-3A Not Monitored
MW-4* Semi-Annual
MW-5 Not Monitored
MW-6 Not Monitored
MW-8 Semi-Annual
MW-9 Semi-Annual
MW-10 Annual
MW-11 Semi-Annual
MW-12 Semi-Annual
MW-13 Semi-Annual
MW-14 Semi-Annual
MW-15 Semi-Annual
MW-16 Semi-Annual
MW-17 Semi-Annual

*MW-4 is the same well as Phase 1 MW-1.

By:
Date:

JAS
6/30/2010
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FIELD GEOLOGIC LOG

my

10.2°- 25 -

Air Rotary drilling
Metavolcanics
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OF
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DRILLING CONTRACTOR
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1
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