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1.0

WATER QUALITY MONITORING PLAN

Water quality monitoring will be conducted at the proposed Colon Mine RSFS, in accordance with
NCSWS rules and guidance documents, General Assembly of North Carolina Session 2013-Senate Bill
729 (ratified) regarding coal combustion residuals, and requested changes to the Water Quality
Monitoring Plan by Ms. Elizabeth Werner with the NCSWS during a February 20, 2015 conversation
with Buxton Environmental, Inc. The water quality monitoring plan has been prepared to effectively
provide early detection of any release of hazardous constituents, as to be protective of human health
and the environment. Applicable NCSWS regulatory rules will be followed if a release of hazardous
constituents is confirmed, however, required assessment and/or corrective measures have not been
specifically outlined in this plan.
The monitoring activities will also be conducted in general accordance with NCSWS memorandums
dated October 27, 2006, February 23, 2007 and October 16, 2007 concerning changes to laboratory
detection limits and reporting requirements, and the Solid Waste Section Guidelines for Groundwater,
Soil and Surface Water Sampling dated April 2008.
In developing the proposed water quality monitoring plan, we have considered structural fill
configuration, waste stream, surrounding land use, site geologic and hydrogeologic characteristics
(including but not limited to aquifer thickness, groundwater flow rate and direction, lithology,
hydraulic conductivity, porosity and effective porosity). Supporting documentation concerning these
considerations has been previously addressed in the Design Hydrogeologic Report.
1.1

Groundwater Points of Compliance

Buxton Environmental, Inc. proposes to conduct shallow groundwater quality monitoring at nine (9)
permanent shallow compliance monitor wells (MW-1 through MW-9) (Figure 7). The wells will
include the eight (8) downgradient/sidegradient compliance wells and one (1) upgradient background
well (MW-3) (topographic high saddle along power line on near southwest corner of the site).
Piezometers PZ-1 (MW-1) and PZ-7 (MW-2), which were installed during the Design Hydrogeologic
investigation, will be utilized as compliance wells. The monitor wells will be generally installed at the
review boundary (125 feet off the fill boundary) (where room allows); or ½ the distance from the fill
boundary to the property boundary where the fill boundary is less than 250 feet off the property
boundary. The permanent compliance wells should be completed prior to issuance of the Permit to
Operate.
1.2

Compliance Monitor Well Construction

The compliance monitor wells should be constructed in a manner in which shallow groundwater
quality and hydrogeologic characteristics can be adequately monitored.
The monitor wells will be installed by advancing a soil boring into the upper portion of the shallow
aquifer. The wells will be constructed with 10 foot sections of 2-inch diameter mill slotted PVC screen
attached to an appropriate length of 2-inch diameter PVC casing. A sand pack will be placed in the
annual space of the boring to approximately 2-feet above the well screen, an approximately 2-foot
thick bentonite seal will be placed above the sand, and the remaining annual space will be filled to
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grade with bentonite grout. The wells will be completed at grade with a 3 x 3 foot x 6-inch thick
concrete pad and lockable stand-up cover. Three well guard posts will be placed around each well to
protect the well from vehicle damage. The proposed compliance monitor wells will be completed in
accordance with North Carolina Well Construction Standards (15A NCAC 02C .0108). A typical
compliance well construction diagram is provided in Appendix O of the Design Hydrogeologic Report.
Following the completion activities, each well will be developed to the fullest extent possible.
Following installation of new compliance wells, borings logs and Well Construction Records (Form
GW-1b) should be submitted to the NCSWS in hard copy and electronic format (pdf). Boring logs and
Well Construction Records for currently installed compliance wells PZ-1/MW-1 and PZ-7/MW-2 are
provided in Appendix G of the Design Hydrogeologic Report.
1.3

Surface Water Sampling Locations

Surface water sampling is proposed to be conducted at two locations, including the intermittent
tributary of Roberts Creek located to the immediate northeast of the site (SW-1) and the head waters of
Roberts Creek to the southeast of the site (SW-2) (Figure 7). Off-site access agreements may be
required.
1.4

Leachate Sampling Location

Buxton Environmental, Inc. understands that leachate from the Colon Mine RSFS will collect into
three (3) sumps, which will then be pumped into an aboveground holding tank. One (1) composite
leachate sample is proposed to be conducted from the aboveground holding tank, in order to determine
site specific characteristics of the leachate.
1.5

Background Groundwater and Surface Water Monitoring Activities, with Statistical
Groundwater Evaluation

A minimum of eight (8) independent background groundwater monitoring events should be conducted
at the nine (9) proposed compliance wells. Ms. Elizabeth Werner with the NCSWS indicated during
the February 20, 2015 telephone conversation with Buxton Environmental, Inc. that only 1 initial
independent background groundwater sampling event would be necessary, prior to placement of coal
combustion residuals. A minimum of one background sampling event should be conducted at the two
surface water sample locations. The initial background groundwater and surface water monitoring
events should be conducted prior to issuance of the Permit to Operate.
At each compliance monitor well, groundwater level measurements will be made to within 0.01 of a
foot with a depth to water electrode.
The purging and sampling of the wells will be conducted with low flow sampling techniques specified
in the Solid Waste Section Guidelines for Groundwater, Soil and Surface Water Sampling dated April
2008. Field parameters including temperature, pH, specific conductance, temperature, dissolved
oxygen and turbidity will be collected until field parameters have stabilized within specific tolerances
for three consecutive readings.
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The groundwater and surface water samples will be analyzed for Appendix III constituents (including
additional Appendix I metals outlined in 40 CFR Part 258 and in general accordance with applicable
NCSWS guidance and Senate Bill 729). For quality control purposes, one trip blank and one
equipment blank will be analyzed for Appendix III constituents (including additional Appendix I
metals outlined in 40 CFR Part 258 and in general accordance with applicable NCSWS guidance and
Senate Bill 729). The laboratory analyses will be conducted by a North Carolina certified laboratory in
accordance with Level I (standard) QA/QC procedures. Sample collection, handling and storage will
be conducted in general accordance with accepted protocol, including chain-of-custody documentation.
The eight (8) background monitoring events will be conducted over a 1 year period of time with an
approximately 1.5 month spacing commencing immediately following issuance of the Permit to
Construct. The initial independent background groundwater sampling event will be conducted prior to
issuance of the Permit to Operate and placement of coal combustion residuals.
Statistical Groundwater Evaluation
A statistical evaluation of the background groundwater data will be conducted in accordance with
NCSWS rules utilizing the basic method outlined below.
In order to determine the most appropriate statistical method to evaluate the groundwater data, a
Shipiro-Wilk Test was first conducted to determine the normality (distribution) of the data. Based on
the distribution (parametric or non-parametric) and percentage of detected target constituents at the
site, the Kruskal-Wallis Test and/or the Wilcoxon Rank-Sum Test for Two Groups would likely be
utilized to evaluate the background groundwater data. However, other approved statistical methods
could be employed to more adequately analyze the data if needed, based on the groundwater analytical
results.
The background groundwater and surface water sampling with statistical evaluation report will be
submitted within 90 days of completion of the eighth (8th) and final background sampling event.
1.6

Semi-Annual Groundwater, Surface Water and Leachate Monitoring, with Statistical
Groundwater Evaluation

Semi-annual groundwater, surface water and leachate monitoring activities will be conducted at the
site. These activities are anticipated to be conducted in April and October of each year during the
active life and post-closure period of the proposed Colon Mine RSFS.
At each compliance monitor well, groundwater level measurements will be made to within 0.01 of a
foot with a depth to water electrode.
The low flow purging and sampling of the wells should be conducted as specified in the Solid Waste
Section Guidelines for Groundwater, Soil and Surface Water Sampling dated April 2008. Field
parameters including temperature, pH, specific conductance, temperature, dissolved oxygen and
turbidity will be collected until field parameters have stabilized within specific tolerances for three
consecutive readings.
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The groundwater, surface water and leachate samples will be analyzed for Appendix III constituents
(including additional Appendix I metals outlined in 40 CFR Part 258 and in general accordance with
applicable NCSWS guidance and Senate Bill 729). The leachate sample will also be analyzed for
biologic oxygen demand (BOD), chemical oxygen demand (COD), total dissolved solids (TDS),
sulfate, nitrate and phosphate. For quality control purposes, one trip blank and one equipment blank
will be analyzed for Appendix III constituents (including additional Appendix I metals outlined in 40
CFR Part 258 and in general accordance with applicable NCSWS guidance and Senate Bill 729) . The
laboratory analyses are proposed to be conducted by a North Carolina certified laboratory in
accordance with Level I (standard) QA/QC procedures. Sample collection, handling and storage will
be conducted in general accordance with accepted protocol, including chain-of-custody documentation.
Statistical Evaluation of Historical Groundwater Quality Data
A statistical evaluation of historical groundwater quality data will be conducted in accordance with
NCSWS rules utilizing the basic method outlined below.
Based on the distribution (parametric or non-parametric) and percentage of detected target constituents
at the site, the Kruskal-Wallis Test and/or the Wilcoxon Rank-Sum Test for Two Groups would likely
be utilized to evaluate the historical groundwater data. However, other approved statistical methods
could be employed to more adequately analyze the data if needed, based on the groundwater analytical
results.
Following receipt of the analytical data, a groundwater, surface water and leachate monitoring report
with statistical evaluation of groundwater will be prepared in general accordance NCSWS guidelines.
The report will include an executive summary, methods, results, conclusions and recommendations,
tables of gauging and sample results, groundwater flow rates and groundwater flow direction map.
The report will be prepared by a North Carolina Professional Geologist or Engineer.
A copy of the report should be submitted to the NCSWS within 120 days of the sampling date. The
owner or operator shall notify the NCSWS of any exceedance of NCSWS, Groundwater Protection
Standards (NCGPS’s) within 14 days of this finding. An Assessment Monitoring Program will be
required to be implemented within 90 days following an exceedance of the NCGPS, unless a
successful alternate source demonstration can be made justifying an alternate cause of the exceedance.
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