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December 17 ,2009

Republic Services of North Carolina, LLC
1220 Commerce Street SW, Suite A
Conover, North Carolina 28613

Attention: Mr. Rarmond Hoffrnan. P.E.
Area Engineer

Subject: Groundwater Monitoring Well &
Methane Probe Installation Report (Cell No. 13)
East Carolina Regional MSW Landfill
Bertie County, North Carolina
Permit Number 08-03
BLE Project Number J09-1001-62

Gentlemen:

As authortzed, Bunnell-Lammons Engineering, Inc. (BLE) has recently performed groundwater
monitoring well and methane monitoring probe installation in relation to the upcoming
construction of Cell No. 13 in Phase 5 at the East Carolina Regional MSW Landfrll. The enclosed
report describes the work performed and provides the installation records, boring logs, well
construction diagrams, well development results, and slug test results.

We appreciate the opportunity to serve as your geological consultant on this project and look
forward to working with you on future projects. If you have any questions, please contact us at
(864)  288-r26s.

Sincerely,

BuNunr,L-LAM M o * r nngSffi #j{M.

MerA*{,#*?
i:h:""Ji#;;
cc: Mr. William F. Hodges, P.E. - Hodges, Harbin, Newberry, & Tribble, Inc.

c:\msp files\east carolina lf nc\I 00 I 62\I 00 I -62 well install.doc
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1.0 PROJECT INFORMATION

1.1 Site Information

The East Carolina Regional Municipal Solid Waste (MSW) Landfill is located at 1922 Republican
Road in Bertie County, approximately 7.5 miles northwest of Windsor, North Carolina near the
community of Aulander (Figure 1). The existing site consists of about 641 acres, which was
formerly rural farmland and pine forest. The landfill was permitted for operation in October 1993.
The site is owned and operated by Republic Services of North Carolina, LLC (Republic).

Monitoring well installations at the site are being completed in stages as new landfill cells are
constructed. Seventeen groundwater monitoring wells (GW-l through GW-1 7) have been installed
between 1993 and 2007 and in conjunction with the construction of landfill Cells No. 3 through
12. As part of the development of Cell No. 13 in Phase 5, two additional downgradient monitoring
wells (GW-18 and GW-21) and one methane monitoring probe (MM-12) are to be installed at the
site. The proposed monitoring well and methane probe locations are shown on a sheet titled
Environmental Monitoring Plan, Phase 5 Engineering Plan, East Carolina Regional MSW
Landfill, Sheet 9 of 19, prepared by Hodges, Harbin, Newberry, & Tribble, Inc. (HHNT), and
dated April 2008.

Existing monitoring well GW-14 and methane monitoring probe MM-7R were formerly located in
the footprint of Cell No. 13 and required abandonment prior to cell construction activities.
Documentation of the abandonment of GW-14 and MM-7R are included in BLE's Report of
Piezometer Abandonment: Phase 5 (Cells No. l3 & I4), East Carolina Regional MSW Landfill,
BLE Project Number J09-1001 -62, dated November 16,2009.

Existing piezometer P2410 was originally installed to monitoring well specifications and is
located at the proposed GW-21 location; therefore, this piezometer was relabeled as GW-21.
Installation documentation of PZ.410 is included in the Application for Permit to Construct,
Volume I of II, Design Hydrogeologic Report, Phase 5, Golder Associates Project Number 063-
66507.203, dated July 2007. Copies of relevant portions of that report regarding PZ-LI0 (i.e., field
log, boring 1og, slug test data, and well development data) are attached in the appropriate
appendices of this report.

BLE was contracted by Republic to install GW-18 and MM-12, and re-label P2410 as GW-21.
This report documents the installation and re-labeling activities.

1.2 Geologic Setting

The site is located within the Coastal Plain region in northeastern North Carolina. The Coastal
Plain consists of sediments that range in age from Recent to Cretaceous or older and which lie on
top of ''basement" or crystalline rocks that are similar or equivalent in age to the igneous and
metamorphic rocks of the Piedmont region. The Coastal Plain sediments range in thickness from a
featheredge along the western edge to several thousand feet along the coast. In the typical Coastal
Plain stratigraphic sequence, Cretaceous sediments consisting of the Black Creek and Cape Fear
geologic formations directly overlie the basement rocks. Tertiary sediments, which overlie the
Cretaceous formations, consist of the Yorktown and Duplin geologic formations. Near-surface
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geologic units at the site include the Yorklown formation that lies unconformably on top of the
Black Creek formation.

The subsurface geology at the facility generally consists of four discrete sedimentary layers,
referred to as Layers I through IV. These layers comprise two fining upward sequences, which are
'relatively consistent in thickness and lithology. Layers I and II are part of the Tertiary-age
Yorktown Formation and Layers Itr and fV are part of the Cretaceous-age Black Creek Formation.
Layer I includes the upper soil layer (silty clay to clayey silt) at the ground surface and is the upper
confining unit for the Layer tr Aquifer. Layer tr is the upper groundwater aquifer and consists of
silty fine sand. Layer Itr is a very silty clay to very clayey silt which defines the base of the Layer
tr aquifer, and is the upper confining unit for the Layer IV Aquifer. Layer W is a confined aquifer,
consisting of silty and/or clayey fine sand to fine-to-medium sand.

2.0 FIELD EXPLORATION

General

Field activities were performed between March 22,2009 and July, 2L,2009. A North Carolina
licensed driller (Joe Smith, North Carolina well driller certification number 3362-A) from
Landprobe, Inc., a subsidiary of BLE, performed the drilling and well installation activities under
the supervision of a North Carolina registered geologist from BLE. Representatives of BLE also
performed well development, slug testing, and soil laboratory testing. Mr. Thomas J. Fields, PLS-
2906, of Troy, North Carolina surveyed the completed well locations for horizontal and vertical
control. The elevation data for the new monitoring wells are included in Appendix A and
summarized on Table 1. The locations of the new wells are shown on Fisure 2.

2.2 Monitoring Well Installation

One new groundwater monitoring well (GW-l8) and one new methane monitoring probe (MM-l2)
were installed at the facility. Installation procedures were performed in accordance with the North
Carolina Well Construction Standards Rule 15A NCAC 2C,.0108 (Standards for Construction:
Wells other than Water Supply). Provided below are procedures and results for drilling, well
installation, slug testing, and development. North Carolina Non-Residential Well Completions
Records (Form GW-lb) are included in Appendix B.

2.2.1 Drilling Procedures and Subsurface Conditions Encountered

The soil test borings for the monitoring well and probe were conducted in general accordance with
ASTM D-1586 using an ATV-mounted drilling rig employing hollow stem augers in soil (CME-
750 drill rig). Drilling procedures are described in Appendix C. The soil descriptions on the field
boring log (Appendix D) and the final soil test boring log (Appendix E) were based on visual
examirtation by a North Carolina registered geologist. An information sheet, which describes the
Unified Soil Classification System (USCS) terms and symbols used on the soil test boring logs, is
also included in Appendix E.
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The subsurface conditions encountered at GW-l8 consisted of about 9.5 feet of Layer I silty clay
underlain by approximately 15 feet of Layer tr silty sand. The subsurface conditions encountered
at MM-12 consisted of about 8 feet of Layer I silty clay, underlain byLayer tr silty sand.

,2.2.2 Groundwater Monitoring Well & Methane Probe Installation

A two-inch inside diameter (ID) polyvinyl chloride (PVC) groundwater monitoring well was
installed in the water table aquifer (Layer tr silty sand) at the GW-18 location to a total depth of
26.91 feet. Additionally, a two-inch ID methane monitoring probe was installed to intersect the
Layer I silty clay and the upper portion of the Layer tr silty sand at the MM-12 location to a total
depth of 10.33 feet. The as-built well and probe locations are shown on the attached Figure 2.
Monitoring well and probe installation procedures are described in Appendix F and installation
diagrams are included on the soil test boring logs in Appendix E. Well construction data is
summarized on Table 1. The monitoring well was developed and slug tested after installation
activities were completed.

2.2.3 Hydraulic Conductivity and Slug Test Results

Hydraulic conductivity is defined as the volume of water that will move through a porous medium
in unit time under a unit hydraulic gradient through a unit area at right angles to the direction of
flow. A field permeability (slug) test was performed in monitoring well GW-18 to measure the in
situ trydraulic conductivity of the aquifer materials exposed to the well screen. Slug test field
procedures and results are presented in Appendix G and are summarized ortTable 2. Since Layer
II was not fully saturated at the GW- 1 8 location, the Bouwer and Rice (I97 6) method for partially-
penetrating wells in an unconfined aquifer was used. The slug test result indicated a hydraulic
conductivity of 7 .65 x 10-3 cm/sec in well GW-18. The slug test results obtained by Golder for
well GW-21 rndicated a hydraulic conductivity of 5.48 x 10-i cm/sec.

2.2.4 Effective Porosity and Specific Yield Results

Effective porosity is the volume of void spaces through which water or other fluids can travel in
sediment divided by the total volume of the sediment. Effective porosity can be assumed to be
approximately equal to specific yield. Specific yield is defined as the ratio of the volume of water
that drains from a saturated soil sample owing to the attraction of gravity, to the total volume of
the sample.

The grain size analysis performed on a soil sample collected from the Layer II sand at GW-18 was
used to estimate specific yield (Fetter, 1994). The results indicate a specific yield of about 36%.
The soil laboratory testing results are included in Appendix H.

2.2.5 
. 

Monitoring Well Development Results

Monitoring well GW-18 was purged and developed to reduce the groundwater turbidity to the
lowest practical level utilizing conventional development techniques. The well development
consisted of purging and surging using a submersible pump and surge block. The well had
relatively high yield and approximately 385 gallons (155 casing volumes) was purged from the
well. Turbidity, pH, temperature, and specific conductivity were measured during the well



development. Turbidity values were high near the inception of the well development, and were
reduced to as low as 15.03 NTUs at the completion of well development. A well development log
for GW-l8 is attached in Appendix I, along withthe Golders' development results forGW-21.

3.0 CONCLUSION

As part of the upcoming construction of Cell No. 13 at the landfill, the groundwater and methane
monitoring systems has been updated by:

installing, developing, and slug testing one new groundwater monitoring well (GW-18);
installing one new methane monitoring probe (MM-12);
re-labeling an existing unused welVpiezometer (PZ.410 [Golder,2007f) as a groundwater
monitoring well (GW-21). Installation documentation for GW-21 (a.k.a., PZ-ll}) is
provided by Golder (2007); copies of pertinent logs and forms for GW-21 are attached in
the appendices of this report; and
abandoning one groundwater monitoring well (GW-14) atd one methane monitoring probe
(MM-7R) formerly located in the footprint of Cell No. 13 (reported under separate cover
by BLE in November 2009).

Installation and abandonment activities were performed in accordance with the facility permit and
the applicable North Carolina Department of Environment and Natural Resources rules.
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