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1.0 INTRODUCTION

This Groundwater Monitoring Plan (GMP) was prepared for the Yorktown Power Station industrial landfill
(Landfill) in Yorktown, Virginia based on groundwater monitoring requirements in the Virginia Solid Waste
Management Regulations (VSWMR; VWMB, 2016) and the United States Environmental Protection
Agency (USEPA) Coal Combustion Residuals (CCR) Rule. The Station, located at 1600 Waterview Road
in Yorktown, Virginia, is operated by Dominion Energy Virginia (Dominion Energy). As part of the Station
operations, Dominion Energy has historically operated the Landfill for the dry storage of coal ash generated
by the Yorktown Power Station. The Landfill, which is located at 2347 Wolf Trap Road in Yorktown, Virginia,
is a lined industrial landfill with a leachate collection system. The Landfill has historically been operated in
accordance with Solid Waste Permit No. 457 (Permit) issued by the Virginia Department of Environmental
Quality (DEQ). A site location map for the Landfill is presented as Drawing 1. The Landfill is currently

(2018) undergoing closure capping activities in preparation for post-closure care.

This GMP outlines the groundwater monitoring requirements for the Landfill per the following requirements:

B applicable provisions of the USEPA’s Disposal of Coal Combustion Residuals (CCR) from
Electric Utilities (CCR Rule; Federal Register Vol. 80, No. 74, 21302-21501) as published
on April 17, 2015 (40 CFR 257 et seq.);

B applicable provisions of USEPA’s CCR Rule amendment (Federal Register Vol. 81,
No. 151, 51802-51808) as published on August 5, 2016; and

B the CCR Rule as adopted in the VSWMR on January 27,2016 (Title 9 Virginia
Administrative Code Agency 20, Chapter 81, Section 800 et seq.; 9VAC20-81-800).
Specifically, this GMP outlines the procedures for collecting, analyzing, and managing groundwater
samples and data from the uppermost aquifer underlying the Landfill. In the event that future amendments
to the VSWMR and/or CCR Rule conflict with any provisions of this GMP, the VSWMR and/or CCR Rule
will supersede this GMP, with the exception of DEQ-approved variances and Alternate Source

Demonstrations (ASDs), and Permit-specific conditions.

As part of the operational requirements for the Landfill, Dominion Energy has historically monitored
groundwater beneath the Landfill. In 2017, the groundwater beneath the Landfill was monitored under a
Phase Il Monitoring Program consistent with the provisions in 9VAC20-81-250.C.3 of the VSWMR.
Therefore, groundwater monitoring activities will continue under a modified Assessment Monitoring
Program as outlined herein consistent with the provisions of the VSWMR Phase Il Monitoring Program and
the CCR Rule Assessment Monitoring Program. Provisions for a modified Detection Monitoring Program
are also included consistent with the provisions of the VSWMR First Determination Monitoring Program and
the CCR Rule Detection Monitoring Program in the event that the monitoring program at this Landfill is able

to revert to the lower monitoring program.
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2.0 SITE LOCATION INFORMATION

The Yorktown Power Station industrial landfill (Landfill) is located at 2347 Wolf Trap Road, in Yorktown,
Virginia, approximately 4.5 miles southeast of Yorktown, on State Route 630, approximately % mile north
and west of the intersection of State Route 630 and State Route 173, in York County, Virginia. The Landfill

is situated approximately 2 miles south of the Yorktown Power Station and the York River.

The Landfill property covers approximately 73.7 acres and the Landfill encompasses approximately
48 acres. The 48-acre waste disposal footprint is divided into 12 development cells.  As cells reached
capacity, they were closed and new cells were developed in accordance with the VSWMR and the Permit.
The Landfill has a design capacity of approximately 1,740,000 cubic yards of CCR and is undergoing
closure in 2018.

21 Site Topography and Land Use

As shown on Drawing 1, a portion of the USGS 7/%-minute topographic map of Poquoson West, Virginia,
the general area has a gentle to moderate topographic relief. The ground surface elevations in the
western areas of the Landfill property range from approximately 52 to 57 feet above mean sea level
(AMSL), and grades towards the east range from approximately 24 to 29 feet AMSL (National Geodetic
Vertical Datum, NGVD).

The Landfill is bounded to the north by a Norfolk and Ohio rail line, across which are undeveloped
properties. The Landfill is bound to the west and south by industrial properties, and to the east by residential

and industrial properties.

2.2 Climate

Based on available data from the Soil Survey of James City and York County and City of Williamsburg,
Virginia (United States Department of Agriculture, 1985) and National Oceanic and Atmospheric
Administration (NOAA), the prevailing wind in the vicinity of the Station is from the north (September through
March) and from the south (April through August), with the October through May timeframe being the
months with the highest average wind speed of 4.5 mph. The average annual temperature is 58.5 F, the

average daily maximum temperature is 69.7 F, and the average daily minimum is 47.3 F.

Based on statistics from NOAA, the average annual precipitation amount for York County is 47.29 inches.
Precipitation is distributed throughout the year and averages 3.9 inches per month, with a low average of

2.88 inches in April and a high of 5.28 inches in July. The average annual snowfall is 8.7 inches.
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2.3 Site History

Operation of the 48-acre captive industrial Landfill was initiated in the 1980s and the Landfill is being closed
in 2018. The Landfill has 12 cells, each of which was underlain by a 6-inch thick layer of clayey soil with a
permeability of 1E-08 centimeter per second (cm/s). Leachate that collects on the liner is routed to a pump
station that discharges to the Hampton Roads Sanitation District (HRSD) sanitary sewer. During the
operational life of the Landfill, it was used for the annual disposal of approximately 95,000 cubic yards of
fly ash, bottom ash, pyrites, and limestone injection multi-stage burner ash (CCR materials). The CCR
materials were placed using an area fill method. A site plan showing the Landfill and surrounding features

is presented as Drawing 2.
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3.0 SITE GEOLOGY AND HYDROGEOLOGY

The following sections present a summary of the geological and hydrogeological conditions for the

Station/Landfill and surrounding areas.

3.1 Site Soils

The United States Department of Agriculture (USDA) Soil Survey for James City and York Counties and
City of Williamsburg (USDA, 1985) maps the soils in the immediate vicinity of the Yorktown Power Station
Landfill as primarily Augusta sandy loam interspaced with areas of Tomotley-Nimmo sandy to fine sandy
loam and Izagoa loam. A copy of the USDA Natural Resource Soil Survey Map for the Landfill area is

provided as Drawing 3.

3.2 Geology

As presented on Drawing 4, the Landfill is located within the Atlantic Coastal Plain physiographic province,
approximately 50 miles east of the Fall Line, which separates the Coastal Plain from the Piedmont
physiographic province and is underlain by thick sequences of unconsolidated deposits (VDMR, 1993).
The upper 50 feet of unconsolidated sediment contains part of the Miocene-age Yorktown Formation and

the Pleistocene-age Chuckatuck Formation and Tabb Formation.

As illustrated on Drawing 1 (topography break), Drawing 4 (geology break), and in cross section on
Drawing 5, the Landfill crosses the Suffolk Scarp, which is a prominent north-south topographic ridge with
approximately 30 feet of rise. The approximate cross section locations are shown on Drawing 6. This scarp
has been interpreted as marking a former high sea level stand of the Atlantic Ocean (landward extent of
the Outer Coastal Plain) and, more recently, as paralleling the western outer rim of a crater caused by a
meteor striking the vicinity of the Delmarva Peninsula in the late Eocene (Poag, 1998).

West of the Suffolk Scarp, the site stratigraphy consists of a clayey sand bed ranging in thickness from
3 feet near the scarp to approximately 30 feet near the highest point on the property. This clayey sand,
referred to as the Chuckatuck Formation, contains two major lenses of clay. Underlying the clayey sand is

a fossiliferous, silty sand believed to be the Yorktown Formation (Geraghty and Miller, 1981).

East of the Suffolk Scarp, the stratigraphy consists of a thin horizon of clayey sand at the surface underlain
by sand varying in thickness from absent near the scarp to almost 20 feet at the extreme east end of the
property (the Tabb Formation). The sand horizon also contains minor clay lenses. Underlying the sand
horizon is the fossiliferous, silty sand of the Yorktown Formation, which exists under the entire property
(Geraghty and Miller, 1981).

The Tabb and Chuckatuck Formations unconformably overlay the Yorktown Formation, which is composed

of fine sand and intercalated clayey silt. Quartz grains and whole and broken calcareous fossils constitute
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the major components of the sediment. The Yorktown Formation is approximately 50 to 60 feet thick in the
study area, and generally acts as an aquitard or aquiclude depending on local conditions (Dominion
Energy, 2002).

3.3 Hydrogeology

An upper saturated interval of the Yorktown Formation underlies the property. Water enters this aquifer by
downward vertical leakage from the upper Quaternary aquifer and by groundwater flow from hydraulically
upgradient terrain (Geraghty and Miller, 1981). Collectively, the saturated sediments of the Quaternary
Chuckatuck and Tabb Formations and upper saturated interval of the Yorktown Formation constitute the
uppermost aquifer beneath the Landfill and is referred to as the Columbia Aquifer. The system is a single

aquifer across the site and is generally unconfined (Geraghty and Miller, 1981).

Groundwater measurements collected in November 2016 from wells screened in the uppermost aquifer
beneath the study area indicate that the depth to groundwater near the Landfill is between 5 and 10 feet
below grade depending on topographic elevation. The saturated thickness of the uppermost aquifer is
somewhat variable, ranging from 15 to 30 feet. Available soil boring and well construction logs are

presented in Attachment A.

Using surveyed elevation data for the wells, the elevation of the potentiometric surface in the uppermost
aquifer was contoured and is presented as an overlay on Drawing 6. As presented on Drawing 6,
groundwater elevations range from 44 feet AMSL on the west side of the Landfill to 26 feet AMSL on the

downgradient eastern side of the Landfill.

3.3.1 Uppermost Aquifer Hydraulic Conductivity
The average hydraulic conductivity of the unconsolidated sediments comprising the uppermost aquifer

beneath the Landfill is estimated based on previous site investigations (e.g., slug tests) at 1.00E-04 cm/s.

3.3.2 Uppermost Aquifer Groundwater Flow Rate
Using the groundwater contours presented as an overlay on Drawing 6, the average hydraulic gradient for

the uppermost aquifer in the study area was calculated as follows using the algorithm below.

Starting Head Ending Head Calculated
Distance
Area (Elevation ft (Elevation ft (feet) Gradient
ee
AMSL) AMSL) (unitless)
Landfill 44 26 1,914 9.40E-03

Note: AMSL = Above Mean Sea Level
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Where: igw = gradient
h. = head loss (elevation difference)

L = length (horizontal distance)

The effective porosity for the sediments comprising the uppermost aquifer was estimated based on grain
size descriptions from the soil boring logs at 25% (Saunders, 1998; Fetter, 1988). Using the estimated
average hydraulic conductivity value of 1.00E-04 cm/s, and the calculated gradient, the average rate of
groundwater flow (Vgw) in the uppermost aquifer beneath the Landfill was calculated as follows using the

algorithm below.

. . Hydraulic
Gradient Effective . Groundwater
Area Conductivity
(unitless) Porosity Velocity (ft/year)
(cml/s)
Landfill 9.40E-03 0.25 1.00E-04 3.9

Notes: cm/s = centimeter per section

ft/year = feet per year

Vow =K i (Yn,)

Where: Vow = Groundwater velocity
K= Hydraulic conductivity
i= Hydraulic gradient
Ne = Effective porosity

3.4 Water Supply Wells

Based on information obtained from the Virginia Department of Health (VDH), the City of Newport News
(waterworks customer database), and York County, Dominion Energy is not aware of any water supply
wells on the Landfill property or the adjoining properties. Specifically, the available public information

indicates that the surrounding properties, with the exception of the following properties, are connected to
public water:

B The parcel at 2001 Wolf Trap Road appears to be a sand mining operation and does not
appear to have permanent structures.

B The parcel at 2321 Wolf Trap Road appears to house an equipment yard with one
permanent structure.
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The VDH indicates that it has no records of any water supply wells on either of the above properties.
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4.0 DESIGN OF THE GROUNDWATER MONITORING SYSTEM

The monitoring wells proposed for the compliance monitoring network are located and constructed with a
sufficient number of wells to yield groundwater samples representative of the conditions in the uppermost

unconfined aquifer beneath the Landfill that:

B Accurately represent the quality of background groundwater that has not been affected by
leakage from the waste management unit (CCR unit), and

B Accurately represent the quality of groundwater passing the waste boundary of the waste
management unit (CCR unit). The downgradient monitoring system installed at the waste
boundary will ensure early detection of groundwater contamination in the uppermost
aquifer. Dominion Energy will monitor potential contaminant pathways related to the waste
management unit (CCR unit).

Dominion Energy will obtain a certification from a qualified professional engineer stating that the
groundwater monitoring system has been designed and constructed to meet the requirements of the CCR
Rule [§257.91(f)] as adopted under the VSWMR. The certification will be placed in the Station’s operating
record in accordance with the recordkeeping requirements of §257.105 as adopted by the VSWMR.
Pursuant to §257.106 and §257.107 (as adopted by the VSWMR), Dominion Energy will notify the DEQ

when the certification is placed in the operating record and on the Station’s publicly accessible internet site.

Well placement, construction, development, and decommissioning procedures are discussed in the
following sections. Recommended monitoring well construction, development, and decommissioning

procedures are included in Attachment B.

4.1 Special Conditions
Special conditions are site conditions that can affect the design of a groundwater monitoring system. These

conditions may include:

B Waste management units, including CCR units, located above mounded groundwater
table;

B Waste management units, including CCR units, located above aquifers with seasonally
variable groundwater flow directions;

B Waste management units, including CCR units, located in areas where nearby surface
water features or proximity to tidally influenced surface water bodies may influence
groundwater levels or expected flow directions;

B Waste management units, including CCR units, located near intermittently or continuously
used groundwater production wells; and/or

B Waste management units, including CCR units, located in karst (carbonate bedrock) or
faulted areas where subsurface geologic features may modify expected groundwater flow
paths.
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Based on the available hydrogeologic and property use information for the Landfill, other than the
considerations listed below, Dominion Energy is not aware of any special conditions, including those listed
above, that would affect the design of a downgradient groundwater monitoring network that can effectively

monitor the uppermost aquifer beneath the Landfill;

B The Landfill is located to the north-northeast and downgradient of the York County Permit
No. 298 sanitary landfill. Accordingly, potential contaminants identified in groundwater
wells may have a source other than the Landfill.

B The Landfill is located to the northeast and downgradient of a former automobile junk yard
facility. Accordingly, potential contaminants identified in groundwater wells may have a
source other than the Landfill.

B A former sand and gravel borrow pit was located on the south adjoining property (side
gradient to the Landfill) between 2010 and 2014. The borrow pit, which has since been
infilled, involved the removal of sand and gravel materials from below the local water table.
The former mining activities may have impacted regional groundwater flow.

4.2 Monitoring Well Placement

The monitoring network described herein is designed to meet the performance standards specified in the
VSWMR and the CCR Rule and will be protective of human health and the environment. Accordingly, the
monitoring network is designed so that adequate monitoring coverage is provided to represent the quality

of groundwater upgradient and downgradient of the Landfill.

A summary of survey information for the monitoring wells in the compliance monitoring network is provided
in Table 1. Drawing 6 shows the hydraulic locations of the compliance wells relative to the Landfill, as well

as topographic features and property lines.

As shown on Drawing 6, two of the four proposed background wells are located on adjoining property. To
ensure access to these wells for sampling and maintenance, Dominion Energy has deeded easements for

these wells. Copies of the easements are provided in Attachment C for reference.

4.2.1 Compliance Monitoring Network
The compliance monitoring network for the Landfill is summarized in the following sections. Available soil
boring and well construction logs are presented in Attachment A and well construction information is

summarized in Table 1.

4211 Upgradient Background Wells
09 04-B 02-B MW-1

As shown on Drawing 6, monitoring wells 09, 02-B, and 04-B are located on the upgradient western side

of the Landfill, and monitoring well MW-1 is located on the upgradient northern side of the Landfill.
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4.21.2 Downgradient Compliance Wells
03-B 06-B B-10 05-B
11R B5-B MW-2 -

As shown on Drawing 6, the downgradient wells are spaced appropriately to intersect lateral and vertical

groundwater flow within the uppermost aquifer beneath the Landfill.

4.2.2 Horizontal Placement
The downgradient wells are placed as close to the CCR unit boundaries as is practical and, based on the
groundwater contours, at a point where a release would be detected. The background wells are located so

that groundwater samples will not be affected by a release from the CCR unit.

4.2.3 Vertical Placement
The monitoring wells have been drilled and completed to monitor the uppermost aquifer (Columbia Aquifer)
beneath the Landfill.

4.2.4 Screen Interval Placement
Monitoring well screens typically range from 5 to 10 feet in length and are placed to intercept the Columbia
Aquifer. The rationale for this screen placement is to intercept, with minimal dilution, contaminants that

may be entering groundwater from the Landfill.

4.3 Monitoring Well Construction

Boring and well construction logs for the compliance monitoring network wells are presented in
Attachment A and general details are summarized in Table 1. As presented, the wells are generally
screened between 5 and 30 feet below grade with screen lengths of 5 to 10 feet. The wells are screened
in the Columbia Aquifer, which is the uppermost aquifer beneath the Landfill. The monitoring wells were
drilled using hollow-stem auger equipment. It is anticipated that future wells will also be constructed using
the hollow-stem auger method or a similar industry-accepted method consistent with procedures presented
herein and the USEPA’s Technical Enforcement Guidance Document (USEPA, 1986).

4.3.1 Drilling Methods

Drilling new monitoring wells and/or observation wells, if necessary, will be performed in general
accordance with the specifications presented in Attachment B, and is expected to use hollow-stem auger
methods or a similar industry-accepted method. A qualified groundwater scientist will prepare a boring and
well construction log for each new well. Dominion Energy will transmit the boring logs, well construction
logs, and appropriate maps for any wells to be included in the permitted network to the DEQ within 14 days

of certification (no more than 44 days from the completion of well construction activities, to include a survey
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by a licensed surveyor) by the qualified groundwater scientist in accordance with the VSWMR. Available
boring logs and well construction diagrams for the existing on-site monitoring wells are provided in
Attachment A.

4.3.2 Wellhead Completions

Wells will be completed with a locking protective standpipe and a concrete apron for surface protection.
Construction of new monitoring wells will be performed in general accordance with the specifications
presented in Attachment B. Protective bollards for monitoring wells will be installed at the time of well
construction as needed for wells located adjacent to high traffic areas, or at a later date if it is determined
that protective bollards are warranted. Bollards will generally be painted with high-visibility paint to assist

with wellhead protection.

4.3.3 Well Development

Newly constructed wells will be developed to remove particulates that are present in the well casing, filter
pack, and adjacent aquifer matrix due to construction activities. Development of new monitoring wells will
be performed at least 24 hours after well construction. Wells may be developed with disposable polyvinyl
chloride (PVC) bailers, a well development pump, or other approved method. Well development procedures

are presented in Attachment B.

Samples withdrawn from the monitoring wells should be clay- and silt-free; therefore, wells may require
redevelopment from time to time based upon observed turbidity levels during sampling activities, and/or
measurements of total depth over time that indicate sediment accumulation. If redevelopment of a
monitoring well is required, it will be performed and documented in a manner similar to that used for a new

well.

4.3.4 Pump Installations

Wells designated for use in the compliance monitoring network have dedicated bladder pumps, or similar
pumps, installed to facilitate micropurge sampling activities. The pumps and associated tubing are
constructed of environment-inert materials suitable for use in compliance and corrective action monitoring
programs. Each pump should be placed within the middle portion of the well screen, and no closer than

2 feet from the bottom of the well.

4.3.5 Documentation

Documentation of future well construction activities will be in accordance with the VSWMR and CCR Rule.
New wells will be surveyed by a licensed surveyor to within £0.05 foot on the horizontal plane and +0.01 foot
vertically in reference to mean sea level. A boring log, well construction log, groundwater monitoring
network map, and installation certification will be submitted to the DEQ within 14 days of certification by the
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qualified groundwater scientist in accordance with the VSWMR. Separately, a copy of the boring log, well
construction log, groundwater monitoring network map, and installation certification will be incorporated into
the Station’s operating record as required under §257.105 of the CCR Rule as adopted in the VSWMR.

The certification shall occur within 30 days of well construction (including the licensed well survey).

4.4 Monitoring Well Decommissioning Procedures

If a monitoring well becomes unusable during the life of the monitoring program, Dominion Energy will make
reasonable attempts to decommission the monitoring well in accordance with procedures presented in
Attachment B.

4.4.1 Documentation

DEQ approval will be obtained prior to decommissioning any monitoring wells that are in the Landfill’'s
compliance monitoring network. A report describing the decommissioning procedures will be transmitted
to DEQ following completion of the decommissioning activities. Separately, a copy of the report will be
included in the Station’s operating record in accordance with the recordkeeping requirements of §257.105
as adopted in the VSWMR.

4.5 Monitoring Well Replacement
Any monitoring well that fails to perform as designed shall be replaced prior to the next regularly scheduled
groundwater sampling event, or as warranted. Non-performance of permitted groundwater monitoring wells

should be reported to DEQ within 30 days of recognition.

If a monitoring well becomes unusable during the life of the monitoring program, Dominion Energy will make
reasonable attempts to decommission the monitoring well in accordance with the procedures presented in
Attachment B.

45.1 Documentation
DEQ approval will be obtained prior to decommissioning any monitoring wells that are in the compliance
monitoring network. A report describing the decommissioning procedures will be transmitted to DEQ

following completion of the decommissioning activities.

4.6 Well Operations and Maintenance
In accordance with the VSWMR and §257.91(e)(2), the compliance monitoring wells will be operated and
maintained so they perform to their design specifications throughout the life of the monitoring program.

Maintenance activities for the compliance wells are as follows:
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Activity Schedule
Lock Inspection Each Monitoring Event

Protective Casing Inspection Annually
Pump Inspection & Cleaning Annually
Depth to Well Bottom Annually
Concrete Pad Inspection Annually
Surface Water Infiltration Evaluation Annually

Grass Mowing Semi-annually as needed

The results from the well inspections will be recorded on a Well Inspection Log during the routine semi-

annual sampling events. A sample of a typical well inspection log is presented in Attachment B.
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5.0 GROUNDWATER MONITORING PROGRAM
This GMP is intended to provide a framework for consistent sampling and analysis procedures (as provided
in Section 6.0) that are designed to ensure monitoring results provide an accurate representation of

groundwater quality at the background and downgradient wells.

Groundwater monitoring at the Landfill has historically been performed in compliance with two regulatory

programs:

1. Solid Waste Permit No. 457 — Groundwater monitoring is currently being conducted in accordance
with the VWSMR Phase Il Monitoring Program. Under this program a First Determination Report
was submitted in 2010, a Phase Il Background Report was submitted in 2011, and Groundwater

Protection Standards (GPS) were approved in 2012.

2. CCR Rule — Groundwater monitoring began in 2016 under the Detection Monitoring Program which
included eight background sampling events and the initial Detection Monitoring Program event
which was conducted in September 2017. Evaluation of Detection Monitoring Program data
identified statistically significant increases (SSIs) over background for several CCR Rule
Appendix Il constituents. The SSI determination was completed in January 2018. Based on the
SSI findings, Dominion Energy initiated the Assessment Monitoring Program with the initial

Assessment Monitoring Program sampling event conducted in February 2018.

In order to comply with the requirements of both the Solid Waste Permit and the CCR Rule, this GMP
presents a “modified” program modeled on the requirements of the CCR Rule and the VSWMR and as
directed by VADEQ. The modified Detection Monitoring Program is designed to meet the requirements of
VSWMR’s First Determination Monitoring Program and CCR’s Detection Monitoring Program. The modified
Assessment Monitoring Program is designed to meet the requirements of VSWMR’s Phase || Monitoring
Program and CCR’s Assessment Monitoring Program. To the extent a conflict exists between the
requirements of the CCR Rule and VSWMR, this GMP utilizes the more stringent of requirements. Current
monitoring in both regulatory programs has transitioned to the VSWMR Phase II/CCR Assessment
Monitoring Programs; therefore, upon issuance of the amended Solid Waste Permit, groundwater

monitoring will be conducted in the modified Assessment Monitoring Program.

Consistent with the VSWMR and the CCR Rule, Dominion Energy will annually certify that the Landfill is in
compliance with the groundwater monitoring provisions, provide the certification to the DEQ, and place a
copy in the operating record and on the publicly available website in accordance with the recordkeeping
and notification requirements of §257.105, §257.106, and §257.107 as adopted in the VSWMR.
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Records of the background groundwater quality data and subsequent measurements, including
concentration data, will be kept in the operating record, provided to DEQ, and placed on the publicly
available website in accordance with the recordkeeping and notification requirements of §257.105,
§257.106, and §257.107 as adopted in the VSWMR. These records will be maintained throughout the
active life of the Landfill and the post-closure care period. For each parameter, the laboratory certificates-
of-analysis will identify the analytical Limit of Quantitation (LOQ), the analytical Limit of Detection (LOD),
the reported concentration, and applicable laboratory quality assurance/quality control (QA/QC) data on
surrogate and standards analyses. Statistical evaluations of the analytical data (if completed), GPS
comparisons, static water level determinations and evaluations, and use of other measurement, sampling,
and analytical devices, will be retained throughout the active life of the Landfill and the post-closure care

period.

Details for the Modified Detection and Assessment Monitoring Programs are presented in the following

sections.

5.1 Modified Detection Monitoring Program

The modified Detection Monitoring Program is designed to identify the presence and concentration of
targeted potential CCR and solid waste constituents in the uppermost aquifer beneath the Landfill. Upon
issuance of the amended Solid Waste Permit, the Landfill will be monitored under the modified Assessment
Monitoring Program; however, the modified Detection Monitoring Program components are presented
herein in the event that the Landfill is able to revert to this program in the future. Components of the
modified Detection Monitoring Program, including analytical requirements, sampling frequency, and data

evaluation, are discussed in the following sections.

5.1.1 Constituents

Unless a variance to the VSWMR is approved by the Virginia Department of Environmental Quality, the
modified Detection Monitoring Program will include sampling and analysis of the constituents listed in
Table 3.1 Column A of the VSWMR and Appendix Il of the CCR Rule. Suggested analytical methods and
Practical Quantitation Limits (PQL) are presented in Table 2.

5.1.2 Background Sampling

VSWMR and the CCR Rule differ in the minimum number of independent samples required to establish
background; as a result, the more stringent of the regulatory requirements will be followed. Therefore, a
minimum of eight independent background samples for monitored constituents and parameters will be
collected from each background and downgradient well for the modified Detection Monitoring Program.
The background sampling events will be performed on a temporal schedule (if feasible) that accounts for

both seasonal and spatial variability in groundwater quality for the constituents listed in Tables 2 and 3.
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5.1.3 Sampling Schedule
After establishing background concentrations for the Landfill, the modified Detection Monitoring Program

sampling schedule will be based on a semi-annual schedule (once every 180 days plus or minus 30 days).

5.1.4 Verification Sampling Events

If verification sampling events are undertaken to verify suspect analytical results, the verification sampling
activities, including laboratory analyses, must be completed within the combined 30-day determination and
14-day reporting window for reporting statistical exceedances (total of 44 days from the date of receipt of

the laboratory certificates of analysis for the sampling event).

5.1.5 Analytical Data Evaluation

VSWMR and the CCR Rule differ in the required evaluation period after the receipt of laboratory analytical
results; as a result, the more stringent of the regulatory requirements will be followed. Therefore, within
30 days of receiving the laboratory analytical results, the groundwater data will be evaluated statistically as
described in Section 7.0 of this GMP. The results of the statistical analyses will then be evaluated as

follows:

B Provided that there are no statistically significant detections over the Landfill background
concentrations, the modified Detection Monitoring Program will continue on a semi-annual
schedule with the results of the statistical analyses presented in the semi-annual and annual reports
prepared for the Landfill.

W If one or more monitored constituents are detected at statistically significant concentrations over the
Landfill background concentrations the Dominion Energy shall within 14 days of this finding notify
the DEQ of its intention to:

® Implement the modified Assessment Monitoring Program; or
® Prepare and submit an ASD to the DEQ and obtain DEQ’s approval of said ASD within 90 days
unless a longer timeframe is granted by DEQ.
5.1.6 Reporting
Reports required under the modified Detection Monitoring Program include statistical exceedance
notifications, if required; semi-annual reports; annual reports; and a First Determination Report. The
minimum required information for each report and submittal timeframes for the reports are discussed in the

following sections.

5.1.6.1 Statistical Exceedance Notification

In the event that one or more constituents are detected at a statistically significant concentration relative to
the Landfill background concentrations, Dominion Energy is required to notify the DEQ within 14 days of
this determination. The notification shall identify the constituent exceeding the background concentration,

the well identification, and the owner’s/operator’s intent to either initiate a modified Assessment Monitoring
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Program or to submit and obtain DEQ approval of an ASD, unless an extension to the 90-day timeframe is
granted by DEQ for good cause.

51.6.2 Semi-Annual Report

No later than 120 days of completing the first semi-annual event of each year (i.e., after receiving the

laboratory analytical results), Dominion Energy will submit a semi-annual report to DEQ. Each semi-annual
report will include the following:

B Signature page signed by a professional geologist or qualified groundwater scientist;
B Landfill name and permit number;

B Statement noting whether or not all monitoring points within the permitted network installed
to meet the requirements of the VSWMR were sampled as required during the event;

B Calculated rate of groundwater flow during the sampling period;

B The groundwater flow direction as determined during the sampling period presented as
either plain text or graphically as a potentiometric surface map;

B Statement noting whether or not there were SSlis over background during the sampling
period, the supporting statistical calculations, and reference to the date the director was
notified of the increase pursuant to timeframes in the VSWMR, if applicable;

B Copy of the full Laboratory Analytical Report including dated signature page (laboratory
manager or representative) to demonstrate compliance with the VSWMR timeframes. The
DEQ will accept the lab report in CD-ROM format; and

B A brief discussion of the sampling and analysis activities.

5.1.6.3 Annual Report

Dominion Energy will prepare an annual report for submission to the DEQ no later than January 31t of

each year pursuant to §257.90.e of the CCR Rule or 120 days from the date the second semi-annual
sampling and analysis activities are complete pursuant to 9VAC20-81-250.E.2 of the VSWMR, whichever
occurs first. The annual report will include the following:

B A signature page;
B A completed QA/QC DEQ Form ARSC-01.

B The landfill's name, type, permit number, current owner or operator, and location keyed to
a United States Geological Survey (USGS) topographic map;

B Summary of the design type (i.e., lined versus unlined), operational history (i.e., trench fill
versus area fill), and size (acres) of the landfill including key dates such as beginning, and
termination of waste disposal actions and dates different groundwater monitoring phases
were entered;

B Description of the surrounding land use noting whether any adjoining land owners utilize
private wells as a potable water source;

B A discussion of the topographic, geologic, and hydrologic setting of the landfill including a
discussion on the nature of the uppermost aquifer (i.e., confined versus unconfined) and
proximity to surface waters;
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B A discussion of the monitoring wells network noting any modifications that were made to
the network during the year or any nonperformance issues and a statement noting that the
monitoring well network meets (or did not meet) the VSWMR performance requirements;

B Alisting of the groundwater sampling events undertaken during the previous calendar year;

B A historical table listing the detected constituents, and their concentrations identified in
each well during the sampling period; and

B Evaluations of and appropriate responses to the groundwater elevation data; groundwater
flow rate as calculated using the prior year’s elevation data; groundwater flow direction (as
illustrated on a potentiometric surface map); and sampling and analytical data obtained
during the past calendar year.

In addition to the above requirements, Dominion Energy must comply with the CCR Rule recordkeeping
requirements specified in §257.105(h)(1), the notification requirements specified in §257.106(h)(1), and the

internet requirements specified in §257.107(h)(1).

5164 First Determination Report

Within 30 days of initially establishing background or re-establishing background due to the installation of

a new monitoring well(s), or a change in sampling technique, Dominion Energy will report the background

values and statistical computations forming the basis for those values in a First Determination Report.

5.1.6.5 Alternate Source Demonstration

Dominion Energy may demonstrate that a source other than the landfill caused the contamination, or that
a statistically significant detection resulted from an error in sampling procedures, analysis, statistical
procedures, or natural variation in groundwater quality. The ASD must be submitted to and approved by
the DEQ within 90 days of confirming the statistical exceedance to avoid advancing into the modified

Assessment Monitoring Program unless an extension for good cause is granted by the DEQ.

If the ASD is approved by the DEQ, the operator may continue with the modified Detection Monitoring
Program. If the ASD is not approved by the DEQ, the operator will initiate the modified Assessment
Monitoring Program within 90 days of the statistically significant detection unless an extension is granted
by the DEQ.

5.1.6.6 Well Installation Report

Well installation reports as may be required shall be submitted to the DEQ within 44 days of well completion

(including the licensed survey). The well installation reports shall include permit-required information and

shall be certified by a qualified groundwater scientist.
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51.6.7 Well Decommissioning Report

Well decommissioning reports as may be required shall be submitted to the DEQ within 44 days of
completing the physical well decommissioning activities. The well decommissioning reports shall include

permit-required information and shall be certified by a qualified groundwater scientist.

5.1.6.8 Well Non-performance Notification

Well non-performance reports as may be required shall be submitted to the DEQ within 30 days of

recognizing the non-performance issue.

5.2 Modified Assessment Monitoring Program

The modified Assessment Monitoring Program is designed to identify the presence and concentration of
targeted potential CCR constituents in the uppermost aquifer beneath the CCR unit, and to determine if
those constituents are derived from the CCR unit at concentrations that would require groundwater
corrective action. As current monitoring in both regulatory programs has transitioned to the VSWMR
Phase Il/ CCR Assessment Monitoring Programs, upon issuance of the amended Permit, groundwater

monitoring will be conducted in the modified Assessment Monitoring Program.

In accordance with the CCR Rule as adopted in the VSWMR, a notification must be prepared and placed
in the Station’s operating record and on the publicly available website stating that a modified Assessment
Monitoring Program has been established. Pursuant to §257.106 as adopted in the VSWMR, the DEQ

must be notified when the notice has been placed.

Components of the modified Assessment Monitoring Program, including analytical requirements, sampling

frequency, and data evaluation, are discussed in the following sections.

5.2.1 Constituents
Unless a variance to the VSWMR is approved by the Virginia Department of Environmental Quality, the

modified Assessment Monitoring Program will consist of the following constituents:

CCR Rule Appendix Il constituents;
CCR Rule Appendix IV constituents;
VSWMR Table 3.1 metals not included in the CCR Rule;

VSWMR Table 3.1 Column A VOCs and the previously detected Table 3.1 Column B
constituent sulfide; and

B Speciation of chromium (hexavalent).

The suggested analytical methods and PQL for the proposed modified Assessment Monitoring Program

constituents are presented in Table 3.
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5.2.2 Sampling Schedule
Sampling under the modified Assessment Monitoring Program will occur semi-annually (180 days plus or

minus 30 days).

5.2.3 Verification Sampling Events

If verification sampling events are undertaken to verify suspect analytical results, the verification sampling
activities, including laboratory analyses, must be completed within the combined 30-day determination and
14-day reporting window for GPS exceedances (total of 44 days from the date of receipt of the laboratory

certificates of analysis for the sampling event).

5.2.4 Establishing Groundwater Protection Standards

Under the Permit, the DEQ previously approved selected GPS for the Landfill in a letter dated
February 9, 2012; however, the approved GPS do not include some constituents required by the CCR Rule
and do not incorporate recent sampling data. As a result, site-specific GPS will be recalculated using recent
data for CCR Appendix IV constituents, VSWMR Table 3.1 Column B metals, and previously detected
VSWMR Table 3.1 Column B constituents. GPS will be established in accordance with §257.95(h) as
adopted in the VSWMR. The proposed GPS will be developed based on the following requirements unless
the requirements for establishing GPS are revised by the USEPA with future revisions to the CCR Rule, in

which case the CCR Rule provisions will supersede these provisions:

B For constituents for which a USEPA Maximum Contaminant Level (MCL) has been
established, the MCL for that constituent will be used as GPS;

B For constituents for which MCLs have not been established, the site-specific background
concentration established from the background wells will be used as GPS; or

B For constituents for which the site-specific background level is higher than the MCL, the
background concentration established from the background wells will be used as GPS, as
approved by the DEQ.

The established GPS will be included in the annual monitoring report required by §257.90(e) as adopted
by the VSWMR and the corrective action report (if required). The MCL-based GPS will be updated upon
USEPA’s promulgation of new or revised MCLs. Following approval, the background-based GPS will be

updated as needed.

Following initiation of the modified Assessment Monitoring Program and the establishment of background
concentrations for the Table 3 constituents, proposed GPS for the applicable constituents (CCR Rule
Appendix IV constituents and VSWMR Table 3.1 Column B metals, chloroform, and sulfide will be
submitted to the DEQ consistent with the VSWMR and the CCR Rule. The GPS based on MCLs will
become effective immediately upon proposal. The GPS based on background concentrations will become

effective upon written DEQ approval.
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The GPS will be submitted to the operating record after completing the initial modified Assessment
Monitoring Program event and no later than 30 days after establishing background concentrations for

required monitoring constituents.

5.2.5 Analytical Data Evaluation
Groundwater data will be evaluated statistically as described in Section 7.0 of this GMP. The results of the

statistical analyses will then be evaluated as follows:

B If no constituents have been detected for two consecutive sampling events at statistically
significant concentrations above the Landfill background concentrations, Dominion Energy
may notify the DEQ of this finding and revert to a modified Detection Monitoring Program.

B If the concentration of any monitored constituent is present in the groundwater at a
concentration that is above the site-specific background concentration, but below the
current GPS, Dominion Energy shall continue the modified Assessment Monitoring
Program.

B If any monitored constituent is present at a concentration that exceeds the site-specific
background concentration and/or the most current established GPS, Dominion Energy
may:

® Submit an ASD certified by a qualified professional engineer within 90 days of
determining the exceedance of GPS (see Section 5.2.6.4); or

@® Begin the initial steps toward groundwater Corrective Action. The Corrective Action
Program will be consistent with both VSWMR 9VAC20-81-260 and §257.96, §257.97,
and §257.98 of the CCR Rule.
5.2.6 Reporting
Reports required under the modified Assessment Monitoring Program include a GPS exceedance
notification (if required), a semi-annual report, and an annual report. The minimum required information for

each report and submittal timeframes for the reports are discussed in the following sections.

5.2.6.1 Groundwater Protection Standard Exceedance Notifications
Consistent with §257.93(h)(2) of the CCR Rule and 9VAC20-81-250.C.3.e(3)(a) of the VSWMR, Dominion

Energy will submit a GPS exceedance notification for Table 3 constituents to the DEQ within 14 days of

identifying a statistical exceedance of a GPS (44 days of issuance of the laboratory report).

The notification shall identify the constituent exceeding the GPS, the well identification, and the
owner’s/operator’s intent to either initiate a Corrective Action Program and proceed with a Nature and
Extent Study and Assessment of Corrective Measures within 90 days of noting the GPS exceedance, or to
submit and obtain DEQ approval of an ASD, unless an extension to the 90-day timeframe is granted by
DEQ for good cause.
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5.2.6.2

Semi-Annual Report

No later than 120 days of completing the first semi-annual event of each year (i.e., after receiving the

laboratory analytical results), Dominion Energy will submit a semi-annual report to DEQ. Each semi-annual

report will include the following:

5.2.6.3

Signature page signed by a professional geologist or qualified groundwater scientist;
Landfill name and permit number;

Statement noting whether or not all monitoring points within the permitted network installed
to meet the requirements of the VSWMR were sampled as required during the event;

Calculated rate of groundwater flow during the sampling period;

The groundwater flow direction as determined during the sampling period presented as
either plain text or graphically as a potentiometric surface map;

Statement noting whether or not there were SSIs over background during the sampling
period, the supporting statistical calculations, and reference to the date the director was
notified of the increase pursuant to timeframes in the VSWMR, if applicable;

Copy of the full Laboratory Analytical Report including dated signature page (laboratory
manager or representative) to demonstrate compliance with the VSWMR timeframes. The
DEQ will accept the lab report in CD-ROM format; and

A brief discussion of the sampling and analysis activities.

Annual Report

An annual report will be prepared and submitted to DEQ no later than 120 days after completing the second

semi-annual event of each year (i.e., after receiving the laboratory analytical results) or no later than

January 31st of the following calendar year. The annual report will include the following:

A signature page;
A completed QA/QC DEQ Form ARSC-01.

The landfill's name, type, permit number, current owner or operator, and location keyed to
a United States Geological Survey (USGS) topographic map;

Summary of the design type (i.e., lined versus unlined), operational history (i.e., trench fill
versus area fill), and size (acres) of the landfill including key dates such as beginning, and
termination of waste disposal actions and dates different groundwater monitoring phases
were entered,;

Description of the surrounding land use noting whether any adjoining land owners utilize
private wells as a potable water source;

A discussion of the topographic, geologic, and hydrologic setting of the landfill including a
discussion on the nature of the uppermost aquifer (i.e., confined versus unconfined) and
proximity to surface waters;

A discussion of the monitoring wells network noting any modifications that were made to
the network during the year or any nonperformance issues and a statement noting that the
monitoring well network meets (or did not meet) the VSWMR performance requirements;

A listing of the groundwater sampling events undertaken during the previous calendar year;
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B A historical table listing the detected constituents, and their concentrations identified in
each well during the sampling period; and

B Evaluations of and appropriate responses to the groundwater elevation data; groundwater
flow rate as calculated using the prior year’s elevation data; groundwater flow direction (as
illustrated on a potentiometric surface map); and sampling and analytical data obtained
during the past calendar year.

In addition to the above requirements, Dominion Energy must comply with the CCR Rule recordkeeping
requirements specified in §257.105(h)(1), the notification requirements specified in §257.106(h)(1), and the

internet requirements specified in §257.107(h)(1).

5264 Alternate Source Demonstration

Dominion Energy may demonstrate that a source other than the landfill caused a statistically significant
detection of one or more monitored constituents or statistical exceedances of a GPS, or that the statistical
increase resulted from an error in sampling procedures, analysis, statistical procedures, or natural variation
in groundwater quality. The ASD must be submitted to the DEQ within 90 days of the sampling event from
which the exceedance originated, unless an extension for good cause is granted by DEQ. If an ASD
associated with a GPS exceedance is approved by the DEQ, Dominion Energy may continue with the
modified Assessment Monitoring Program. If such an ASD is not approved by the DEQ, Dominion Energy
must initiate an Assessment of Corrective Measures and a Corrective Action Program. The 90-day

timeframe for submittal and approval of the ASD may be extended by DEQ at Dominion Energy’s request.

5.2.6.5 Well Installation Report

Well installation reports (for new wells) as may be required shall be submitted to the DEQ within 44 days

of well completion (including the licensed survey). The well installation reports shall include permit-required

information and shall be certified by a qualified groundwater scientist.

5.2.6.6 Well Decommissioning Report

Well decommissioning reports as may be required shall be submitted to the DEQ within 44 days of
completing the physical well decommissioning activities. The well decommissioning reports shall include

permit-required information and shall be certified by a qualified groundwater scientist.

5.2.6.7 Well Non-performance Notification

Well non-performance reports as may be required shall be submitted to the DEQ within 30 days of

recognizing the non-performance issue.

5.2.6.8 Detection Monitoring Program Reversion Notification

Consistent with §257.95(e) as adopted in the VSWMR, if there are no SSls over background concentrations

for two consecutive monitoring events, Dominion Energy may revert the groundwater monitoring program
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to the modified Detection Monitoring Program. This reversion shall be documented in a notification

submitted to the DEQ before the next compliance monitoring event.

5.2.6.9 Groundwater Protection Standard Update Notifications

Notifications for GPS updates due to changes in USEPA MCLs and/or Landfill-specific background

concentrations shall be submitted to the DEQ within 30 days of the update.

5.2.6.10 Off-site Plume Notification

In the event that a groundwater plume (concentrations above GPS) is determined to extend off site onto

adjacent downgradient property based on corrective action characterization activities, Dominion Energy will
notify the DEQ and the affected landowner within 30 days of the determination consistent with the VSWMR
and §257.95(g)(2), §257.105(h)(8), and §257.106(h)(6) as adopted in the VSWMR.
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6.0 SAMPLE AND ANALYSIS PROGRAM
Proper sampling procedures are an important and fundamental aspect in an effective monitoring program.
The following sections, which are consistent with USEPA guidance and the requirements of the CCR Rule,

outline the proposed sample collection procedures.

6.1  Sampling Order
The existing compliance wells are equipped with dedicated purging and sampling equipment; therefore, the
likelihood of cross-contamination at this Landfill is minimized. Accordingly, the anticipated sampling order

will follow a sequence based on consideration of field conditions at the time of sampling.

6.2 Water Level Gauging
Prior to purging each monitoring well, the static water level will be gauged using an electronic water level
indicator accurate to 0.01 foot. The measurement will be obtained from the surveyed measuring point on

each well.

Prior to initial use and between wells, the portion of the water level indicator that comes in contact with the
groundwater in the well will be decontaminated to avoid cross-contamination between monitoring wells. In
addition to decontaminating the downhole equipment, sampling personnel will don new gloves between

wells, and more frequently as needed, to avoid cross-contamination between monitoring wells.

6.3 Purging Procedure

The monitoring wells in the monitoring network will be purged and sampled using a micropurge technique.
Micropurge sampling can greatly reduce the volume of water that must be purged from a well before
representative samples can be collected, and typically provides for the collection of more representative
samples than do other purge methods, as well as consistency in analytical results between sampling
events. Micropurging is accomplished through the use of dedicated low-flow sampling devices. Bailers
and portable pumps are not recommended because they cause mixing of the standing water column within
the well (Robin and Gilham, 1987). This mixing action requires the removal of the traditional large purge
volumes before sampling. Introducing any device into the well prior to sampling causes a surging effect
that may increase turbidity and interfere with the normal flow of water through the well screen. This

disturbance may remain in effect for as long as 24 to 48 hours (Kearl et al., 1992).

For monitoring wells with dedicated bladder pumps equipped with check values that hold stagnant water in
the discharge tubing between sampling events, the discharge tubing shall be purged prior to commencing
micropurge activities to ensure that fresh formation water is sampled following the completion of

micropurging. The discharge tube purge volume will be determined using the following equation:
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Discharge Tube Volume (milliliters) = DTP * Ve
Where: DTP = Depth to the top of the pump to the nearest 0.1 foot
Ve = Volume Factor as follows:

10 = 1/4-inch diameter tubing

22 = 3/8-inch diameter tubing

39 = 1/2-inch diameter tubing
If discharge tube purging is required, the purge should be conducted at a rate equal to the well yield to
avoid drawing stagnant well column water into the pump (i.e., between 100 and 500 milliliters per minute).
During the discharge tubing purge, the flow rate and the depth to groundwater should be monitored on
regular intervals (every 3 to 5 minutes) to verify that the purge activities are not removing stagnant water

from the water column in the monitoring well.

After completing the discharge tubing purge, if required, water quality parameters (pH, temperature,
conductivity, and/or dissolved oxygen) along with the depth to water will be monitored during the micropurge
consistent with USEPA guidance on micropurging. The stabilization of these parameters (generally 10%
for three consecutive readings) indicates when the discharge water is representative of formation water and
samples can be collected for analysis. Measurements of turbidity may also be collected for the purpose of
evaluating the purging technique. Water quality measurements will be collected on approximate 3- to

5-minute intervals and will be recorded on a Field Log or in the Field Book to document purge stabilization.

In addition to the water quality parameters, the flow rate may be monitored at regular intervals during the
micropurge to verify that the micropurge activities are not removing stagnant water from the water column
in the monitoring wells. In general, purge rates when using micropurge sampling procedures should not
exceed 500 milliliters per minute, and the purge rate should be adjusted downward as needed to prevent
the groundwater elevations from dropping more than 1 foot. Any measurements taken should be recorded
on a Field Log or in the Field Book to document steady-state flow conditions during the purge. Sampling
personnel will containerize and dispose of purge water generated during sampling activities in accordance

with regulatory requirements.

On rare occasions, the yield of a monitoring well will be insufficient to keep up with the micropurge. In
cases where the yield of the monitoring well is less than 50 milliliters per minute as documented by the
recorded flow rate and continually decreasing head level as the well is purged, the required samples may
be collected prior to stabilization of the water column provided the water quality parameters have stabilized

within the required 10% range.

In the event that dedicated pumping equipment malfunctions during a sampling event, non-dedicated
equipment may be used to micropurge the affected well(s) provided the pump can be decontaminated prior

to use in each well. The pump and associated discharge hoses must be decontaminated using a non-
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phosphate-based detergent and water mixture followed by a deionized water rinse to avoid cross-

contamination between monitoring wells.

6.4 Sample Collection

Once the water quality data indicate that the micropurge activities have been completed, required samples
should be collected directly from the discharge hose on the pump into laboratory-provided, pre-preserved
sample containers selected for the required parameters or compatible parameters. Samples collected for
the compliance program will not be filtered in the field or at the laboratory. Sample collection should be
performed at the same rate (or lower) that was used during the micropurge. Following collection, samples
will be placed in a cooler on ice under chain-of-custody control. Samples will be kept at no more than 6°C

from collection to laboratory delivery.

Anticipated sample container, minimum volume, chemical preservative, and holding times for each analysis
type are provided in Table 4. These standards may change depending on laboratory requirements. Sample
preservation methods will be used to retard biological action, retard hydrolysis, and reduce sorption effects.

These methods include chemical addition, refrigeration, and protection from light.

6.5 Sample Documentation

Chain-of-custody control is critical for documenting the integrity of the samples following collection, during
transport to the laboratory, and at the laboratory. Consequently, the label for each sample container shall
be completed to document the sample collection activities. An example sample container label is presented
in Attachment D.

The chain-of-custody form should be signed by the sampling personnel and the receiving agent, with the
date and time of transfer noted. In the event that the samples are being shipped to a laboratory, the
signature of the receiving agent is not required; however, it is recommended that the tracking number for
the shipping label be recorded on the chain-of-custody form. After completing the chain-of-custody form, it

should be maintained with the samples. An example chain-of-custody form is presented in Attachment D.

6.6 Sample Seals

It is recommended that the shipping container be sealed to ensure that the samples have not been disturbed
during transport to the laboratory. If sample seals are used, the tape should be labeled with instructions to
notify the shipper if the seal is broken prior to receipt at the laboratory. An example chain-of-custody seal
is presented in Attachment D.

Page 27



Groundwater Monitoring Plan Revised June 12, 2018
Yorktown Power Station Industrial Landfill Project No. 1789-754

6.7 Sample Event Documentation
The sampling event field notes should document the field activities such that they, along with the chain-of-

custody form(s), are sufficient to allow for reconstruction of the sampling event by a third party.

6.8 Field Quality Assurance/Quality Control Procedures
Trip blanks, equipment blanks, field blanks, and field duplicates provide QA/QC measures for the monitoring

program. The QA/QC measures are discussed in the following sections.

6.8.1 Trip Blanks
Trip blanks are a required part of the field sampling QA/QC program only whenever analytical

parameters include VOCs.

6.8.2 Field Blanks

Field blanks may also be collected as part of the field sampling QA/QC program. The purpose of the field
blank is to detect any contamination that might be introduced into the groundwater samples through the air
or through sampling activities. At least one field blank is recommended to be collected and analyzed for

the same parameters as those for which groundwater samples are analyzed.

Field blanks must be prepared in the field (at the sampling site) using laboratory-supplied bottles and
deionized or laboratory reagent-quality water. Each field blank is prepared by pouring the deionized water
into the sample bottles at the location of one of the wells in the sampling program. Preservatives are added
to specific sample bottles as required. The well at which the field blank is prepared must be identified on
the Field Log along with any observations that may help explain anomalous results (e.g., prevailing wind
direction, up-wind potential sources of contamination). Once a field blank is collected, it is handled and

shipped in the same manner as the rest of the samples.

6.8.3 Equipment Blanks

For wells that must be sampled with non-dedicated equipment, decontamination procedures consist of
rinsing the equipment once with deionized or laboratory reagent-quality water, brushing the equipment
using laboratory-quality soap, and triple rinsing the equipment with deionized or laboratory reagent-quality
water. One equipment blank may be collected during each sampling event and analyzed for the same
parameters as those for which groundwater samples are analyzed. Equipment blanks are collected by
pouring deionized or laboratory reagent-quality water into or over the sampling device (e.g., the water level

indicator), and then filling a set of sample bottles.

Page 28



Groundwater Monitoring Plan Revised June 12, 2018
Yorktown Power Station Industrial Landfill Project No. 1789-754

If the analytes for the equipment blank would normally be filtered, this water should be placed into a pre-
filtration bottle and subsequently filtered. Whether or not it is filtered, this water is placed into the equipment

blank bottles, and the proper preservative added (as required).

6.8.4 Field Duplicates

Duplicate samples are generally collected to demonstrate the reproducibility of the sampling technique.
Duplicate samples may be collected on a 5% (1 in 20) frequency. This is a separate duplicate from the
duplicates a laboratory must run, and cannot be replaced by a laboratory-generated duplicate. Duplicates
are representative of field sampling precision, whereas laboratory duplicates are a measure of analytical

precision. Both pieces of information are essential to determining the quality of data generated for a project.

6.9 Laboratory Quality Control Procedures

The quality assurance program for the selected Virginia Environmental Laboratory Accreditation Program
(VELAP)-accredited analytical laboratory will be documented in their Quality Assurance Program Plan
(QAPP). This document describes mechanisms employed by the VELAP-accredited laboratory to ensure
that reported data meet or exceed applicable USEPA and Virginia requirements. The QAPP describes the
laboratory’s experience, its organizational structure, and procedures in place to ensure quality of the
analytical data. The QAPP outlines the sampling, analysis, and reporting procedures used by the
laboratory. The laboratory is responsible for the implementation of and adherence to the QA/QC
requirements outlined in the QAPP. A copy of the laboratory’s QAPP will be available to the DEQ or Station

personnel upon request.

Audits are an important component of the quality assurance program at the laboratory. Audits are
conducted by the laboratory. Internal system and performance audits are conducted periodically to ensure
adherence by all laboratory departments to the QAPP. External audits are conducted by accrediting
agencies or states. These reports are transmitted to department managers for review and response.

Corrective measures must be taken for any finding or deficiency found in an audit.

Data Quality Reviews (DQRs), or equivalent, are requests submitted to the laboratory to formally review
results that differ from historical results, or that exceed certain permit requirements or quality control criteria.
The laboratory prepares a formal written response to DQRs explaining discrepancies. The DQR is the first

line of investigation following any anomalous result.

6.9.1 Laboratory Documentation

Upon receipt of the samples at the laboratory, the following activities are recommended:

B The date, time of sample collection, and analysis to be performed will be provided to the
VELAP-accredited laboratory.
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B The samples will be examined upon receipt to ensure collection in USEPA-approved
containers for the requested analysis. The sample collection data and time will also be
reviewed to ensure the USEPA-required sample holding time has not expired or will not
expire before the analysis can be performed.

B The information concerning transportation mode and manner will be reported on the form.
Samples must be transported on ice or under refrigeration, and the inside temperature of
the cooler recorded upon opening.

B The pH of each sample as well as the sample appearance will be recorded if required by
the analytical method. Also, preservative adjustments, filtration, and sample splitting must
also occur as required prior to distribution. Sample adjustments will be fully documented.

During analysis of the samples, it is recommended that the laboratory agent maintain the integrity of the

samples as follows:

B During the sample analysis period, the samples will remain refrigerated.

B If at any point during the analysis process, the results are considered technically
inaccurate, the analysis must be performed again if holding times have not been exceeded.

Documentation activities should be completed with permanent ink in a legible manner with mistakes
crossed out with a single line.

6.9.2 Laboratory Analyses

Analytical procedures for constituents listed in Table 3.1 of the VSWMR will be performed in accordance
with USEPA Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, SW-846, as updated.
Analytical methods for the remaining constituents and parameters required for this Landfill under the CCR
Rule will be performed pursuant to procedures in USEPA Test Methods for Evaluating Solid Waste -
Physical/Chemical Methods, SW-846, as updated or other USEPA-approved methods (e.g., published
drinking water methods, clean water act method, Standard Methods). The modified Detection Monitoring
Program and modified Assessment Monitoring Program constituents, along with recommended test
methods and PQLs, are listed in Tables 2 and 3. Laboratory analytical results for groundwater compliance
samples will be reported on a total sample basis.

Alternate methods may be used if they have the same or lower PQL. Methods with higher PQLs will be
considered if the concentration of the parameter is such that an alternate test method with a higher PQL

will provide the same result.

6.9.3 Limits of Quantitation (LOQSs)
Laboratory-specific LOQs will be used as the reporting limits for quantified detections of required monitoring

constituents. Laboratory LOQs should be reported with the sample results.
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6.9.4 Limits of Detection (LODSs)

Laboratory-specific LODs will be used as the reporting limits for estimated detections of required monitoring
constituents. Constituents detected at concentrations above the LOD but below the LOQ will be reported
as estimated with a qualifying “J” flag on the laboratory certificates of analysis. It is noted that estimated
detections are not considered statistically significant and cannot trigger the Corrective Action Program.
Laboratory LODs should be reported with the sample results.

6.9.5 Method Blanks
Laboratory method blanks are used during the analytical process to detect any laboratory-introduced
contamination that may occur during analysis. A minimum of one method blank should be analyzed by the

laboratory per sample batch.

6.9.6 Matrix Spike and Matrix Spike Duplicate Samples
A matrix spike/matrix spike duplicate sample will be run with every sample batch. The relative percent
difference between the spike and the spike duplicate sample should be less than 20 percent. Higher values

may indicate matrix interference.
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7.0 DATA EVALUATION
Statistical analysis of the data will be completed as discussed in the following subsections. These criteria
represent a conservative approach to groundwater analysis and incorporate appropriate statistical and

other evaluation methodologies.

7.1 Groundwater Data Evaluation
This section outlines the inter-well statistical evaluation methodologies that may be used to detect a release
from the CCR unit by comparing downgradient well results to statistically calculated background

concentrations.

During background sample collection, it will be necessary to examine the data for outliers, anomalies, and
trends that might be an indication of a sampling or analytical error. Outliers and anomalies are
inconsistently large or small values that can occur due to sampling, laboratory, transportation, or
transcription errors, or even by chance alone. Significant trends indicate a source of systematic error, or
an actual contamination occurrence, that must be evaluated and corrected before valid inter-well statistical
evaluations can be implemented. The inclusion of such values in the historical database used for temporal
water quality evaluations or in the Landfill background database for inter-well statistical evaluations could
cause misinterpretation of the data set, and result in high false positive (i.e., an indication of a release when
none exists) and/or false negative (i.e., falsely concluding there is no release in the presence of an actual

release) conclusions.

To prevent the inclusion of anomalous data in the inter-well database, background monitoring results will
be evaluated during background development for any new wells constructed, once those well(s) have at
least four measurements for a given constituent using time vs. concentration graphs. Parameter
concentrations that appear anomalous (i.e., that are 5 times or greater than the previous results) may be
verified during the next sample collection event or after a reasonable period of time to ensure sample
independence (e.g., 3 months). If the anomalous result is not verified, the outlier may be removed from the
database to maintain the accuracy of the evaluation method. Any detected systematic trends or verified

outliers in the background database will be evaluated and reported to the DEQ in a timely manner.

7.1.1 Correcting for Linear Trends

If a data series exhibits a linear trend, the sample will exhibit temporal dependence when tested via the
sample autocorrelation function (see Section 14.2.3 of the Unified Guidance; USEPA, 2009), the rank von
Neumann ratio (see Section 14.2.4 of the Unified Guidance; USEPA, 2009), or similar procedure. These
data can be de-trended, much like the data in the previous example were de-seasonalized. Typically, the

easiest way to de-trend observations with a linear trend is to compute a linear regression on the data (see
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Section 17.3.1 of the Unified Guidance; USEPA, 2009) and then use the regression residuals instead of

the original measurements in subsequent statistical analysis.

7.2  Statistical Methodology

In accordance with the CCR Rule §257.93(f)(6) as adopted in the VSWMR, Dominion Energy must obtain
a certification from a qualified professional engineer stating that the selected statistical method is
appropriate for evaluating the groundwater monitoring data for the CCR management area. The
certification will include a narrative description of the statistical method selected to evaluate the groundwater
monitoring data. As adopted in the VSWMR, this certification is subject to the recordkeeping requirements
specified in §257.105(h), the notification requirements specified in §257.106(h), and the internet
requirements specified in §257.107(h).

The statistical test used to evaluate the groundwater monitoring data will be selected based on the size of
the dataset, the data distribution, and statistical level of significance requirements as allowed by the
VSWMR and the CCR Rule and associated state and Federal guidance documents. Dominion Energy will
ensure that an adequate number of independent samples for the chosen statistical method are collected
within the compliance period such that the level of significance for individual well comparison will be no less
than 0.01 and no less than 0.05 for multiple comparisons for any statistical test. Possible statistical test

methods are:

B A parametric analysis of variance (ANOVA) followed by multiple comparisons procedures
to identify statistically significant evidence of contamination. The method will include
estimating and testing the contrasts between each compliance well's mean and the
background mean levels for each constituent;

B An analysis of variance (ANOVA) based on ranks followed by multiple comparisons
procedures to identify significant evidence of contamination. The method will include
estimating and testing the contrasts between each compliance well’'s median and the
background median levels for each constituent;

B A tolerance or prediction interval procedure in which an interval for each constituent is
established from the distribution of the background data, and the level of each constituent
in each compliance well is compared to the upper tolerance or prediction limit;

B A control chart approach that gives control limits for each constituent; or

B Another statistical test method that meets the performance standards specified by the
DEQ. A justification for the alternate test method will be submitted for approval by the
DEQ.
The statistical analysis chosen to evaluate the groundwater data will meet the following performance
standards and will be consistent with the USEPA’s Statistical Analysis of Groundwater Monitoring Data at

RCRA Facilities, Unified Guidance (USEPA, 2009):

Page 33



Groundwater Monitoring Plan Revised June 12, 2018
Yorktown Power Station Industrial Landfill Project No. 1789-754

B The statistical method used to evaluate groundwater monitoring data shall be appropriate
for the distribution of monitoring parameters or constituents. If the distribution is shown by
Dominion Energy to be inappropriate for a normal theory test, then the data should be
transformed or a distribution-free theory test should be used. If the distributions for the
constituents differ, more than one statistical method may be needed.

B If an individual well comparison procedure is used to compare an individual compliance
well constituent concentration with background constituent concentrations or a GPS, the
test shall be done at a Type | error level no less than 0.01 for each testing period. If a
multiple comparisons procedure is used, the Type | experiment-wise error rate for each
testing period shall be no less than 0.05; however, the Type | error of no less than 0.01 for
individual well comparisons must be maintained. This performance standard does not
apply to tolerance intervals, predictions intervals, or control charts.

B If a control chart approach is used to evaluate groundwater monitoring data, the specific
type of control chart and its associated parameter values shall be protective of human
health and the environment. The parameters shall be determined after considering the
number of samples in the background database, the data distribution, and the range of the
concentration for each constituent of concern.

B If a tolerance interval or a prediction interval is used to evaluate groundwater monitoring
data, the levels of confidence and, for tolerance intervals, the percentage of the population
that the interval must contain, shall be protective of human health and the environment.
These parameters shall be determined after considering the number of samples in the
background database, the data distribution, and the range of the concentrations for each
constituent of concern.

B The statistical method shall account for data below the LOD with one or more statistical
procedures that shall be at least as effective as any other approach in this section for
evaluating groundwater data. Any PQL that is used in the statistical method shall be the
lowest concentration that can be reliably achieved within specified limits of precision and
accuracy during routine laboratory operating conditions that are available to the Station.

B If necessary, the statistical method shall include procedures to control or correct for
seasonal and spatial variability as well as temporal correlation in the data.

7.2.1 Reporting of Low and Zero Values

Chemical constituents that are not present above the detection limit of the analytical procedure are reported
as NOT DETECTED (ND), or less than the LOD, rather than as zero or not present, and the laboratory’s
LOD is provided on the analytical report. There are a several methods for dealing with data that include
values below detection, and the selected method should be consistent with the USEPA’s Unified Guidance
(USEPA, 2009).

7.2.2 Normality Testing
The original data must be tested for normality using an appropriate method consistent with USEPA’s Unified
Guidance (USEPA, 2009). The following generalized guidelines should be considered for decisions in

normality testing:

B [f the original data show that the data are not normally distributed, then the data must be
natural log-transformed and tested for normality using the above methods.
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B If the original or the natural log-transformed data confirm that the data are normally
distributed, then a normal distribution test must be applied.

B If neither the original nor the natural log-transformed data fit a normal distribution, then a
distribution-free test must be applied.
7.2.3 Missing Data Values
Missing data values may result in an incomplete measure of environmental variability and an increased
likelihood of falsely detecting contamination. If data are missing, there is a danger that the full extent of
contamination may not be characterized. Therefore, resampling will occur within 30 days to replace the

missing data unless an alternative schedule is otherwise approved by DEQ.

7.2.4 Outliers
An outlier is a value that is much different from most other values in a data set for a given groundwater

chemical constituent. The reasons for outliers may include:

Sampling errors or field contamination;
Analytical errors or laboratory contamination;
Recording or transcription errors;

Faulty sample preparation or preservation, or shelf-life exceedance; or

Extreme, but accurately detected environmental conditions (e.qg., spills, migration from the
unit).

Formal testing for outliers should be done only if an observation seems particularly high (by orders of
magnitude) compared to the rest of the data set. If a sample value is suspect, one should run the outlier
test described below, from USEPA’s Statistical Analysis of Groundwater Monitoring Data at RCRA
Facilities, Interim Final Guidance (USEPA, 2009).

7.3  Verification Procedure

Once groundwater analysis results have been collected, checked for QA/QC consistency, and determined
to be above the appropriate statistical level, the results must be verified in accordance with the objectives
of the VSWMR for groundwater monitoring. Verification re-sampling is an integral part of the statistical
methodology described by USEPA’s Statistical Analysis of Groundwater Monitoring Data at RCRA
Facilities, Interim Final Guidance (USEPA, 2009). Without verification re-sampling, much larger statistical
limits would be required to achieve site-wide false positive rates of 5% or less. Furthermore, the resulting
false negative rate would be greatly increased. Verification sampling should generally be performed for
each constituent when it is initially determined to be present above its statistical limit. Consistent with the
VSWMR, verification samples, if collected, must be obtained within the 30-day SS| determination period
defined in 9VAC20-81-250.A.4.h.(2).
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7.4 Comparison to Groundwater Protection Standards
Following the establishment of GPS under the modified Assessment Monitoring Program, detected

constituents will be statistically compared to the approved GPS using one of the methods discussed below.

If the GPS for a constituent is derived from the Landfill’'s background concentration, then the groundwater
monitoring data must be compared directly to the GPS using a value-to-value comparison. If the
established GPS is derived from a MCL (or other reference standard concentration), then the groundwater

monitoring data may be compared to the GPS statistically and/or using a value-to-value procedure.

Based on the above criteria, groundwater monitoring data will initially be compared to established GPS via
a value-to-value comparison. If a GPS is exceeded during the value-to-value comparison for any
parameter, a verification sample may be collected. The results from the verification sample will be
compared to the GPS via a value-to-value comparison. If the comparison indicates a GPS exceedance,
the source of the GPS will be determined. If the GPS is derived from a MCL, two additional groundwater
samples for the suspect constituent(s) may be collected to facilitate a statistical comparison to the GPS. It
is noted that verification sampling and/or additional sampling required to perform a statistical evaluation
must occur within the same compliance monitoring period during which the original samples were collected.
The compliance monitoring period begins on the day of sampling and expires 6 months later, or the date of

the next compliance sampling event, whichever occurs first.

To perform a statistical comparison, a minimum of four samples must be collected within the compliance
monitoring period. Once data have been received for the four samples, then the lower confidence interval
can be calculated and compared to the GPS. The lower limit should be calculated initially by using a 95%
confidence level. If the lower limit exceeds the GPS, the DEQ may be contacted regarding the use of a

confidence level greater than 95%.
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8.0 HYDROGEOLOGIC ASSESSMENT

After each sampling event, groundwater surface elevations will be evaluated to determine whether the
requirements for locating the monitoring wells continue to be satisfied and the rate and direction of
groundwater flow will be determined. Groundwater elevations in monitoring wells must be measured within
a period of time short enough (typically within 24 hours) to avoid temporal variations in groundwater flow

that could preclude accurate determination of groundwater flow rate and direction.

The rate and direction of groundwater flow will be determined each time groundwater is sampled by
comparing the groundwater surface elevations among the monitoring wells, and at least annually,
constructing a groundwater surface contour map. The groundwater flow rate shall be determined using the

following equation:

Vgw = K i (1/119)

Where: Vgw = Groundwater velocity
K= Hydraulic conductivity
i= Hydraulic gradient
Ne = Effective porosity

If the evaluation shows that the groundwater monitoring system does not satisfy the requirements of the
VSWMR, the monitoring system will be modified to comply with those regulations after obtaining approval
from the DEQ. Dominion Energy will request the appropriate permit amendment action related to any
revisions of the monitoring well network deemed necessary due to a change in groundwater flow pattern or
functionality of any monitoring well. Proposed revisions will be submitted to the DEQ within 30 days of
determining that the system does not satisfy the requirements of the VSWMR; the modifications may

include a change in the number, location, or depth of the monitoring wells.

Page 37



Groundwater Monitoring Plan Revised June 12, 2018
Yorktown Power Station Industrial Landfill Project No. 1789-754

9.0 REFERENCES

Dominion Energy. 2002. Groundwater Monitoring Plan for Yorktown Power Station Permit No. 457 Landfill.
Fetter, CW. 1988. Applied Hydrology. Merrill Publishing Company. 592 pp.

Geraghty & Miller, Inc. 1981. Assessment of Hydrogeologic Conditions at the Proposed Virginia Electric
and Power Company Ash Structural Fill. October.

Kearl, P.M., Korte, N.E., and Cronk, T.A. 1992. Suggested modifications to groundwater sampling
procedures based on observations from the colloidal borescope: Groundwater Monitoring Review,
v.12, No. 2, pp. 155-161.

Poag, C.W. 1998. The Chesapeake Bay Bolide Impact: A New View of Coastal Plain Evolution. Woods
Hole, MA: U.S. Dept. of the Interior, U.S. Geological Survey. USGS Fact Sheet 049-98. May.

Robin, M.L. and Gillham, R.W. 1987. Field evaluation of well purging procedures: Groundwater Monitoring
Review, v.7, No. 4, pp.85-93.

Saunders, Laura L. 1998. A Manual of Field Hydrogeology, 1st Ed., Prentice Hall, p. 196.

U.S. Department of Agriculture, Natural Resources Conservation Service. 1985. Soil Survey of James
City and York Counties, and the City of Williamsburg Virginia. p. 189.

USEPA. 1986. RCRA Ground-Water Monitoring Technical Enforcement Guidance Document. Office of
Solid Waste and Emergency Response (OSWER). OSWER-9950.1. September.

USEPA. 2009. Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified Guidance.
Office of Resource Conservation and Recovery — Program Implementation and Information
Division. March.

USEPA. 2015. Federal Register. Volume 80. No. 74. Friday April 17, 2015. Part Il. Environmental
Protection Agency. 40 CFR Parts 257and 261. Hazardous and Solid Waste Management System;
Disposal of Coal Combustion Residuals from Electric Utilities; Final Rule. [EPA-HQ-RCRA-2009—
0640; FRL-9919—44—-OSWER]. RIN-2050-AE81. April.

Virginia Division of Mineral Resources (VDMR). 1993. Geologic Map of Virginia. Virginia Division of
Mineral Resources, scale 1:500,000.

Virginia Waste Management Board. 2016. Virginia Solid Waste Management Regulations — (9VAC20-81
et seq.). January.

Page 38



TABLES

Golder Associates Inc.



TABLE 1

Summary of Well Construction Information

Yorktown Landfill, Permit No. 457

Coordinates* Ground .
Boring e Surface Top of C.asmg Well Surface Boring Depth Well Screen Screened Aquifer
e Well Identification . Elevation . Screen Length (feet) .
Identification Elevation feet AMSL Protection Type (feet below grade) | (feet below grade) Unit
Northing (feet) | Easting (feet) (feet AMSL) (fee )

02-B 02-B (upgradient) 316,103.12 2,589,011.81 53.2 53.70 Stickup ~30 24.7-29.7 5.0 Columbia
04-B 04-B (upgradient) 316,629.01 2,588,469.59 53.2 54.67 Stickup ~30 23.2-29.4 6.2 Columbia
09 09 (upgradient) 317,339.70 2,589,452.14 53.2 55.84 Stickup 25 15.0-25.0 10.0 Columbia
B5-B B5-B 317,382.92 2,589,881.51 40.3 42.68 Stickup 30 25.0-30.0 5.0 Columbia
MW-1 MW-1 (upgradient) 317,654.07 2,590,067.14 34.3 37.16 Stickup 20 10.0-20.0 10.0 Columbia
11R 11R 318,168.93 2,590,912.50 294 32.51 Stickup 15 5.0-15.0 10.0 Columbia
05-B 05-B 317,971.36 2,591,152.17 27.6 28.64 Stickup 30.5 25.5-30.5 5.0 Columbia
B-10 B-10 317,431.42 2,591,733.95 27.3 30.20 Stickup 30 25.0-30.0 5.0 Columbia
06-B 06-B 317,180.45 2,591,929.56 28.9 31.35 Stickup 30 25.0-30.0 5.0 Columbia
03-B 03-B 316,739.24 2,591,548.14 31.0 33.04 Stickup 30 25.0-30.0 5.0 Columbia
MW-2 MW-2 316,451.74 2,590,917.61 31.3 33.18 Stickup 15 5.0-15.0 10.0 Columbia

Notes:

Golder Associates Inc.

3/8/2018

AMSL = above mean sea level

Coordinate system is Virginia South Zone North American Datum 1927 (NAD 27) per Site Benchmarks.

Vertical Datum is North American Vertical Datum 1929 (NGVD 29) and referenced to mean sea level per Site Benchmarks.
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TABLE 2

Summary of Modified Detection Monitoring Program Constituents and Parameters

Yorktown Landfill, Permit No. 457

PARAMETER CLASS CAS RN TYPICAL METHOD TYPIC?:QII'SQIPQL
CCR Appendix Il to Part 257
Boron metal 7440-42-8 6010C/6020B 50
Calcium metal 7440-70-2 6010C/6020B 5,000
Chloride anion 16887-00-6 300.0 or 9056A 1,000
Fluoride anion 16984-48-8 300.0 or 9056A 100
pH field parameter NA 9040C NA
Sulfate anion 18785-72-3 300.0 or 9056A 1,000
Total Dissolved Solids (TDS) dissolved cations and anions Total SM2540C 50,000
Virginia Solid Waste Management Regulation Table 3.1 Column A Constituents
Antimony metal Total 6010C/6020B 5
Arsenic metal Total 6010C/6020B 1
Barium metal Total 6010C/6020B 5
Beryllium metal Total 6010C/6020B 1
Cadmium metal Total 6010C/6020B 1
Chromium metal Total 6010C/6020B 5
Cobalt metal Total 6010C/6020B 1
Copper metal Total 6010C/6020B 5
Lead metal Total 6010C/6020B 1
Nickel metal Total 6010C/6020B 5
Selenium metal Total 6010C/6020B 5
Silver metal Total 6010C/6020B 5
Thallium metal Total 6010C/6020B 1
Vanadium metal Total 6010C/6020B 5
Zinc metal Total 6010C/6020B 20
1,1,1,2-Tetrachloroethane volatile 630-20-6 8260B 1
1,1,1-Trichloroethane volatile 71-55-6 8260B 1
1,1,2,2-Tetrachloroethane volatile 79-34-5 8260B 1
1,1,2-Trichloroethane volatile 79-00-5 8260B 1
1,1-Dichloroethane volatile 75-34-3 8260B 1
1,1-Dichloroethylene volatile 75-35-4 8260B 1
1,2,3-Trichloropropane volatile 96-18-4 8260B 1
1,2-Dibromo-3-chloropropane (DBCP) volatile 96-12-8 8011 0.02
1,2-Dibromoethane (EDB) volatile 106-93-4 8011 0.02
1,2-Dichloroethane volatile 107-06-2 8260B 1
1,2-Dichloropropane volatile 78-87-5 8260B 1
2-Hexanone / Methyl butyl ketone (MBK) volatile 591-78-6 8260B 5
4-Methyl-2-pentanone / Methyl isobutyl ketone volatile 108-10-1 8260B 5
Acetone volatile 67-64-1 8260B 5
Acrylonitrile volatile 107-13-1 8260B 20
Benzene volatile 71-43-2 8260B 1
Bromochloromethane volatile 74-97-5 8260B 1
Bromodichloromethane volatile 75-27-4 8260B 1
Bromoform volatile 75-25-2 8260B 1
Golder Associates Inc. Page 1 of 2 Reference No. 1789-754
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TABLE 2

Summary of Modified Detection Monitoring Program Constituents and Parameters

Yorktown Landfill, Permit No. 457

PARAMETER CLASS CAS RN TYPICAL METHOD TYPIC?:QII'SQIPQL
Carbon disulfide volatile 75-15-0 8260B 1
Carbon tetrachloride volatile 56-23-5 8260B 1
Chlorobenzene volatile 108-90-7 8260B 1
Chloroethane volatile 75-00-3 8260B 1
Chloroform volatile 67-66-3 8260B 1
cis-1,2-Dichloroethylene volatile 156-59-2 8260B 1
cis-1,3-Dichloropropene volatile 10061-01-5 8260B 1
Dibromochloromethane volatile 124-48-1 8260B 1
Ethylbenzene volatile 100-41-4 8260B 1
Methyl bromide / Bromomethane volatile 74-83-9 8260B 1
Methyl chloride / Chloromethane volatile 74-87-3 8260B 1
Methyl ethyl ketone / 2-Butanone (MEK) volatile 78-93-3 8260B 5
Methyl iodide volatile 74-88-4 8260B 1
Methylene bromide / Dibromomethane volatile 74-95-3 8260B 1
Methylene chloride / Dichloromethane volatile 75-09-2 8260B 1
o-Dichlorobenzene / 1,2-Dichlorobenzene volatile 95-50-1 8260B 1
p-Dichlorobenzene / 1,4-Dichlorobenzene volatile 106-46-7 8260B 1
Styrene volatile 100-42-5 8260B 1
Tetrachloroethylene (PCE) volatile 127-18-4 8260B 1
Toluene volatile 108-88-3 8260B 1
trans-1,2-Dichloroethylene volatile 156-60-5 8260B 1
trans-1,3-Dichloropropene volatile 10061-02-6 8260B 1
trans-1,4-Dichloro-2-butene volatile 110-57-6 8260B 1
Trichloroethylene volatile 79-01-6 8260B 1
Trichlorofluoromethane (CFC-11) volatile 75-69-4 8260B 1
Vinyl acetate volatile 108-05-4 8260B 5
Vinyl chloride volatile 75-01-4 8260B 1
Xylenes (total) volatile see note 8260B 3

Notes:

- Class: General type of compound

- CAS RN: Chemical Abstracts Service Registry Number. Where 'Total' is entered, all species that contain the element are included.

- Method: Analytical Method from EPA SW-846 Methods for Evaluating Solid Waste. Samples will be analyzed using the version of each method

that is current at the time of sampling.

- LOQ: Limit of Quantitation.
- PQL: Practical Quantitation Limit.

- Acceptable alternatives to the analytical methods listed for non-VSWMR Table 3.1 constituents include current SW-846 Methods,

Clean Water Act Methods, Drinking Water Methods, and Standard Methods with LOQ/PQLs equal to or lower than the one specified and

other laboratory methods as approved by the Virginia Department of Environmental Quality.

Golder Associates Inc.
6/12/2018
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TABLE 3
Summary of Modified Assessment Monitoring Program Constituents and Parameters

Yorktown Landfill, Permit No. 457

TYPICAL
PARAMETER CLASS CAS RN TYPICAL METHOD LOQ/PQL
(ug/L)
CCR Appendix lll to Part 257
Boron metal 7440-42-8 6010C/6020B 50
Calcium metal 7440-70-2 6010C/6020B 5,000
Chloride anion 16887-00-6 300.0 or 9056A 1,000
Fluoride anion 16984-48-8 300.0 or 9056A 100
pH field parameter NA 9040C NA
Sulfate anion 18785-72-3 300.0 or 9056A 1,000
Total Dissolved Solids (TDS) dissolved cations and anions Total SM2540C 50,000
CCR Appendix IV to Part 257
Antimony metal Total 6010C/6020B 5
Arsenic metal Total 6010C/6020B 1
Barium metal Total 6010C/6020B 5
Beryllium metal Total 6010C/6020B 1
Cadmium metal Total 6010C/6020B 1
Chromium metal Total 6010C/6020B 5
Cobalt metal Total 6010C/6020B 1
Fluoride metal Total 9056 300
Lead metal Total 6010C/6020B 1
Lithium metal Total 6010C/6020B 50
Mercury metal Total 7470 2
Molybdenum metal Total 6010C/6020B 10
Selenium metal Total 6010C/6020B 10
Thallium metal Total 6010C/6020B 1
Radium 226 and 228 combined radionuclide ggg;: Egggjgf 931:; 2?3\1322::3;5:’“‘ 1.00 pCill
Pertinent Virginia Solid Waste Management Regulation Table 3.1 Column A & B Constituents
Copper metal Total 6010C/6020B 5
Nickel metal Total 6010C/6020B 10
Silver metal Total 6010C/6020B 5
Tin metal Total 6010C/6020B 10
Vanadium metal Total 6010C/6020B 5
Zinc metal Total 6010C/6020B 20
Sulfide anion 18496-25-8 9030 100
1,1,1,2-Tetrachloroethane volatile 630-20-6 8260B 1
1,1,1-Trichloroethane volatile 71-55-6 8260B 1
1,1,2,2-Tetrachloroethane volatile 79-34-5 8260B 1
1,1,2-Trichloroethane volatile 79-00-5 8260B 1
1,1-Dichloroethane volatile 75-34-3 8260B 1
1,1-Dichloroethylene volatile 75-35-4 8260B 1
1,2,3-Trichloropropane volatile 96-18-4 8260B 1
1,2-Dibromo-3-chloropropane (DBCP) volatile 96-12-8 8011 0.02
1,2-Dibromoethane (EDB) volatile 106-93-4 8011 0.02
1,2-Dichloroethane volatile 107-06-2 8260B 1

Golder Associates Inc. Page 1 of 3 Reference No. 1789-754
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TABLE 3
Summary of Modified Assessment Monitoring Program Constituents and Parameters
Yorktown Landfill, Permit No. 457

TYPICAL
PARAMETER CLASS CAS RN TYPICAL METHOD LOQ/PQL
(ug/L)

1,2-Dichloropropane volatile 78-87-5 8260B 1
2-Hexanone / Methyl butyl ketone (MBK) volatile 591-78-6 8260B 5
4-Methyl-2-pentanone / Methyl isobutyl ketone volatile 108-10-1 8260B 5
Acetone volatile 67-64-1 8260B 5

Acrylonitrile volatile 107-13-1 8260B 20

Benzene volatile 71-43-2 8260B 1
Bromochloromethane volatile 74-97-5 8260B 1
Bromodichloromethane volatile 75-27-4 8260B 1
Bromoform volatile 75-25-2 8260B 1

Carbon disulfide volatile 75-15-0 8260B 1

Carbon tetrachloride volatile 56-23-5 8260B 1
Chlorobenzene volatile 108-90-7 8260B 1
Chloroethane volatile 75-00-3 8260B 1

Chloroform volatile 67-66-3 8260B 1
cis-1,2-Dichloroethylene volatile 156-59-2 8260B 1
cis-1,3-Dichloropropene volatile 10061-01-5 8260B 1
Dibromochloromethane volatile 124-48-1 8260B 1
Ethylbenzene volatile 100-41-4 8260B 1

Methyl bromide / Bromomethane volatile 74-83-9 8260B 1
Methyl chloride / Chloromethane volatile 74-87-3 8260B 1
Methyl ethyl ketone / 2-Butanone (MEK) volatile 78-93-3 8260B 5
Methyl iodide volatile 74-88-4 8260B 1

Methylene bromide / Dibromomethane volatile 74-95-3 8260B 1
Methylene chloride / Dichloromethane volatile 75-09-2 8260B 1
o-Dichlorobenzene / 1,2-Dichlorobenzene volatile 95-50-1 8260B 1
p-Dichlorobenzene / 1,4-Dichlorobenzene volatile 106-46-7 8260B 1
Styrene volatile 100-42-5 8260B 1
Tetrachloroethylene (PCE) volatile 127-18-4 8260B 1
Toluene volatile 108-88-3 8260B 1
trans-1,2-Dichloroethylene volatile 156-60-5 8260B 1
trans-1,3-Dichloropropene volatile 10061-02-6 8260B 1
trans-1,4-Dichloro-2-butene volatile 110-57-6 8260B 1
Trichloroethylene volatile 79-01-6 8260B 1
Trichlorofluoromethane (CFC-11) volatile 75-69-4 8260B 1
Vinyl acetate volatile 108-05-4 8260B 5

Vinyl chloride volatile 75-01-4 8260B 1

Xylenes (total) volatile see note 8260B 3

Golder Associates Inc. Page 2 of 3 Reference No. 1789-754
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TABLE 3

Summary of Modified Assessment Monitoring Program Constituents and Parameters

Yorktown Landfill, Permit No. 457

TYPICAL
PARAMETER CLASS CAS RN TYPICAL METHOD LOQ/PQL
(ug/L)
Other Analytes
Hexavalent Chromium metal 18540-29-9 7196A or 218.6 5

Notes:

- Class: General type of compound

- CAS RN: Chemical Abstracts Service Registry Number. Where 'Total' is entered, all species that contain the element are included.

- Method: Analytical Method from EPA SW-846 Methods for Evaluating Solid Waste or other EPA-approved procedures. Samples will be

analyzed using the version of each method that is current at the time of sampling.

- LOQ: Limit of Quantitation

- PQL: Practical Quantitation Limit

- ug/L: micrograms per liter

- NA: Not Available

- pCi/L: picocuries per liter
- Acceptable alternatives to the analytical methods listed for non-VSWMR Table 3.1 constituents include current SW-846 Methods,
Clean Water Act Methods, Drinking Water Methods, and Standard Methods with LOQ/PQLs equal to or lower than the one specified and

other laboratory methods as approved by the Virginia Department of Environmental Quality.

Golder Associates Inc.
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TABLE 4

Summary of Sample Container Information and Hold Times

Yorktown Landfill, Permit No. 457

Parameter Container & Volume Preservative Maximum Holding Time
H Flow-through cell or plastic, 500 milliliter None 15 minutes
P (mL) (field analysis)
Specific Conductance Flow-through cell or plastic, 500 mL None .15 mmutesl
(field analysis)
Temperature Flow-through cell or plastic, 500 mL None .15 mmutesl
(field analysis)
Mercury (total) Plastic; 250 mL Nitric Acid to pH<2 28 days
Metals (total) except mercury Plastic, 250 mL Nitric Acid to pH<2 6 months
Volatile Organic Compounds 40 mL Vial Hydrochloric Acid to pH<2 14 days
Sulfide Plastic, 250 mL Sodium Hydroxide 7 days
Total Dissolved Solids (TDS) Plastic, 200 mL None 7 days
Fluoride, Chloride, Sulfate Plastic, 250 mL None 28 days
Radium 226/228 Plastic, 1/2 gallon (2 Liter) Preserved upon receipt at laboratory 6 months

Page1of1 Reference No. 1789-754
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ATTACHMENT A

MONITORING WELL CONSTRUCTION LOGS

Golder Associates Inc.



£ DRAPER ADEN ASSOCIATES LOG OF: MW-1.

~—> Engincers * Geologists * Hydrologists (1of 1)
Project Number: 21584
. : Drilling e
Client:  Shoosmith Brothers Company: Rock-Ray Drilling
iProject:  Virginia Power Driller: Shourds
. ’ Boring
Location: 'Yorkfown Power Station Method: 4.25" HSA
Norh: 1.0 East: 1.0 Logged by:  Lancaster
Total .
Depth  20.0° |ElevGS: 10.0 |Reference:  ground surface Completion Date: ~ December 20, 1995
Samp | Blow N |Depth Stratum | PID WELL :
D |Counts | Value | Scale SOIL DESCRIPTION (ASTM} Elev |(ppm) LOG H20 REMARKS
Sl 6 20 V stiff, brown, fine to medium sandy SILT; 2.8
A 4 Vs FILL.
6 i | moist.
14 i | Gray, crushed stone.
16
| 2 i Grout.
I 7.0
L | Medium dense, gray, fine to coarse SAND L YORKTOWN
L 4 with silt; moist. (SP) REY FORMATION,
52 3 14 1 Dark gray, fine SAND; moist. {SP) 3.3
3 A
11 | 3
12 . A 4.0
- 6 — 4 L
: : ) Bentonite.
2.0
L g - o ——
I ] S I Sandpack.
83 | 6 | 13 [ ] Becoming wet. L 29 | :
? - 10 L 0@
6 i | = |DDW: 12-20-95.
10 L]
. 12 -
54 4 6 j 14 j Loose, gray, fine to medium SAND 33
5 | _ with shell fragments; wet. (SP) L
I L ] Screen: (.01" slotted,
2 2" Sch 40 PVC.
hw 16 -
55 7 23 ? 18 1 Medium dense, gray, very fine SAND; wet. 2.6
12 i 1 W)
1t i i el
13 L 20 +0:3-10.0 100
i | Boring terminated at 20 feet. -10.0 | Synonym: B-5.
| | Groundwater encountered. ’
| | Monitoring well MW-1 constructed at 20 feet. N + E: notto scale.
Elev: arbitrary (10 ft.)
. 22 —
- 24 -
-
- 26 -




BORING LOG/WELL CONSTRUCTION DIAGRAM

Identification: MW-2 | Location: Yorktown Power Station | Project No.: 95058.35
Drilling Contractor; Fishbume | Name of Logger: Martin Harris " | Date: March 14, 2600
Type: HSA | Total Depth: ~15#ft | Screen/Casing Type: 0.010 Slot 2" PVC | Screened Interval: 15t 5
Sample Description Well Construction Detail
Sample ID. Blow Recovery Description of Material Depth
Depth, feet Counts (96) ) .
02 2-3-3-4 75 Dark gray sifty CLAY. ‘
S
2-4 3-3-3-4 100 Dark gray silty CLAY.
oy — ;
‘ ' ot s
46 3-3-4-4 160 Dark gray SAND. Water present at ~5'
6-8 3677 100 Greeu-gray SAND.
8-10 3-2-21 100 Green-gray SAND.
10-12
12-14
15
14-16
Noles: WELL LEGEND
‘ —
1. PVC Well Riser set in flush locked PVC Riser Ay RESO l ;R C li:
metal cover in 2x2' formed concrete T
pad PVC Screen “_——'.,r_ INTERNA TIO NA L, LTD
Cement Grout ENGINEERS » SCIENTISTS » SURVEYORS o PLANNERS
9560 KINGS CHARTER DRIVE o P,0. BOX 680 o ASHLAND, VA 23005
] {804) 850-9200 o FAX (604) 550~9259
Bentonite
No. 2 Moerie Sand




SINCE

~BORING LOG @ FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES * ENGINEERS & CHEMISTS
® "OVER ONE HUNDRED YEARS OF SERVICE"
1881

Teport No.: R-61-510 DATE: March 10, 1991

Client: Yirginia Power Company

Project: Yorktown Power Station, York County, V:rgm!a
Boring No.: 05B (1 of 1)[%:;?;%1 30.5° I Elev: : ' J Location: As Directed
Type of Boring: Hollow Stem Auger | Started: 10/31/90 Completed: 10/31/90 | Driller; England/Adams
) DESCRIPTION OF MATERIALS * Sample |Sample
Elevation | Depth (Classification) Blows F;&ttfi REMARKS
1.0 =] GRAVEL, dry 8/6/4 0.0
1 oo 4}]f Medivni Dense Urangish Brown Fing 10 1.5
- s ngdéxﬁ; SAND with trace of sdt moist [ Groundwater was
_’2, encountered at a depth
W . ) 4.5 f 7.0 feet duri
",2: Firm Brown Mottled Gray Silty CLAY, ot .0 teet quring
- . 2/3/5 drilling.
—74 moist (CL) 6.0
| 7.0 34
1 Loose Gray Silty Very Fine SAND, wet
“Hi (SM) 5.0
=i} 4/4/3
e 10.5
1 1253
¥ 14.0
R - 27474
—,-»' Loose to Medium Dense Gray Silty Very 15.5
:,: Fine SAND and SHELL FRAGMENTS,
Fal wet (SM)
T 19.0
e 6/11/11
L 20.5
4] 24.0
L 7/7/9
3 25.5
me
me 29.0
A 5/9/12
30.5 1+ 2 30.5
Boring Terminated at 30.5 Feet
3

*Number of blows required for a 140 ib hammer dropping 30" to drive 2" 0.D., 1.375" [.D. sampler a total of 18 inches in three
&" ipcrements. The sum of the last two increments of penetration is termed the standard nenetration recictancs N
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BORING LOG

Identification: Well #9 Location; Virginia Power - Yorktown Project No.: 91046.28
Dnlling Contractor: Fishbume Drilling, Inec. Name of Logger: Gregory B. Grose Date: December 20, 1995
Boring Type: 3.25" HSA |} Total Depth: ~25 Screen/Casing Type: 0.010" Slot/2" PVC |} Screened Interval: ~15 to 25
Depth Sample Description Well Construction
(feet) Details
Sample No. | Blow Counts | Recovery Description of Material
0 (Depth, fi) {inches)
4 Forested cover, then dark to medium brown silty soilroot-material to ~ 4", .’0’:
] 0-2 2-1-2-3 21 then light gray, silty, fine grained SAND to ~1', then orange-tan fine .’:0:‘
2 o grained sandy CLAY, soft, wet. ::’:,:
; 0.0
. _ Same to ~3", then light gray, mottled orange, silty CLAY w/some fine :0:0:
— 24 47.10-13 20 grained sand, firm, dry. KK
4 e
150X]
. . PRSP
R Interlayered orange-tan fine grained sandy CLAY and light gray, mottled LSO
— 4-6 §-10-15-17 15 orange silty CLAY w/some fine grained sand, firm to hard, dry. [R5
6 ,
- . Light gray, mottled orangefyellow, fine grained sandy CLAY, hard, dry.
- 6-8 7-14-13-12 18
3 -
- Light gray, slightly mottled orange, clayey, fine grained SAND, firm, dry to
-] 8-10 7-7-10-11 11 moist.
10 -
- Light gray, slightly mottled orange, fine grained SAND w/some clay to
- 10-12 4-5-67 I8 clayey SAND, sofl, moist to wet.
12
E Same, w/fine to medium grained SAND, soft, wet to saturated,
] 12-14 3-6-5-6 i6
14 -
16
8 - Same to ~17.2, then dark brown, cm thin mineral concretion layer, then
— 17-19 3-2-2-3 24 orange silty CLAY and CLAY, soft, wet.
20 - Orange to orange-brown silty CLAY and CLAY, soft, wet.
— 19-21 1-3-3-4 24
22 -
- Orange, shelly CLAY w/silt, very soft, saturated.
ﬁ 22-24 4-4-4-6 24
24 -
. Bottom of boring @ ~25'.
NOTES: WELL LEGEND
1. Well completed w/an above-ground steel
protective casing w/a hinged locking lid set into a PVC Riser
2' square by 6" thick concrete pad. P
2. Well location/elevation not surveyed. == PVC Screen s R E S O l / R ‘ E
3, Water level @ 15.11' below top of casing on -
December 21, 1995 (>24 hrs alter completion). Bentonite/Cement Grout c I N TE RNA T.[ ONA L, L TD .
4. Topofcasing @ ~2.6' above grade.
Bentonite
No. 2 Morie Sand

Prepased By:ﬂ_ Date; /Z/ 23, / § 2—" Checked By: EV_KU-)QJ‘-\‘ Date:_t2[29/aS




|

%‘W' Lo

Construction Details For Monitor Wells Installed at the Ash Stz::uctural Fill.
and the Coal Storage Sites, VEPCO, Yorktown Power Station

]
-oleclive sleel cover Li’
ith loching lid (]
' ( I Well No. A B C. D E
03-B 30 215 1I° 25 5
06-B 30 22 1’ 2 5
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2Sep 14

\\GRN\COMMON\41280 YORKTOWN INDUSTRIAL LF Well #11R.GPJ

TEST BORING REPORT Boring No. Well #11R
Project ~ Yorktown Industrial Landfill, Yorktown, Virginia File No. ~ 41280-000
Client Dominion Resources Sheet No. 1 of 1
Contractor  Fishburn Drilling, Inc Start 21 August 2014
Finish 21 August 2014
Casing | Sampler | Barrel Drilling Equipment and Procedures Driler  T. Donahe
Type HSA S B} Rig Make & Model: CME 55 ATV H&A Rep. C. Tschibelu
i _ ) Bit Type: Cutting Head Elevation 30.0
Inside Diameter (in.)| 4 1/4 13/8 - DriII.Mud: None Datum NGVD 29
Hammer Weight (Ib)| - 140 - | Casing: HSA Spunto 15.0 Feet Location ~ See Plan
Hammer Fall (in.) 30 Hoist/Hammer: Winch Automatic Hammer N 318,169
: B B PID Make & Model: N/A E 2.590.913
|12 |s~| | E g| 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION
El8c|2E| €| §lege| E
S|lso|lg %5 g|22 S| 0 (Density/consistency, color, natural grain size and artificial
Q %_ 5 g— Q| gal O ol Q| o component percentage estimates, manual test properties, structure,
8 €| G Xl n 8 3 (248 a3l 9 odors, moisture, other descriptions and observations
g o) B = ] g GEOLOGIC INTERPRETATION)
[ 0 2 S1 0.0 |2| |o SC | Loose, brown and gray, clayey SAND (SC), mps = 0.5 mm, no structure, no odor, moist, contains root
4 24 | 20 |9 material
- 5 2018 -FILL-
5
B 280 |
2 S2 2.0 2.0 | CL | Medium stiff, brown and gray, sandy lean CLAY (CL), mps = 1 mm, no structure, no odor, moist
3 22 4.0 -FILL-
- 3 AR )
5
B 20 | . ____ _ _ __
4 S3 4.0 4.0 | SC | Medium dense, gray, clayey SAND (SC), mps = 2 mm, angular shaped particles, no odor, moist
4 16 6.0 -FILL-
= 5 - 8
8 245\ | . ___ ____
5.5 | SC | Loose to medium dense, black and brown, clayey SAND (SC), mps = 5 mm, angular shaped particles, no
B 5 S4 6.0 odor, moist to wet
5 24 8.0 -TABB FORMATION-
i 5
7
I 1| s5 | 80
4 24 10.0 |
B M X
8
- 10 3 200 |
1 S6 10.0 | 10.0 | SM | Loose, gray, silty SAND (SM), mps = 0.5 mm, no structure, no odor, wet
2 20 | 12.0 -YORKTOWN FORMATION-
B 3 X
2
[ 2 | s7 | 120}
3 22 | 14.0
B 3 X
4
15 15.0 Bottom of exploration at 15.0 ft
Water Level Data Component Percentage Estimates Well Diagram Summary
. Term Range [TT] RiserPi
) El Depth (ft) to: iser Pipe
Date Time Tir:(g S(ﬁ'(.j Bottom [ Bottom|[ |, adjective modifier| 20%-50% | [ H ] Screen Overburden (ft) 15
“of Casing| of Hole| 'Vater and 20% - 50% Filter Sand Rock Cored (ft) -
8/21/14 | 1310 0 8 8 7.1 some 20% - 33% guﬂirt@s Samples 78
little 10% - 20% rou
8/22/14 1410 25 15 15 6.5 trace 5o - 10% Concrete Boring No. Well #11R
with present XY  Bentonite Seal
Sampler Type: S - Split Spoon Sampler U - Undisturbed Tube Sampler M - Geoprobe

*NOTE: USCS Group Symbols based on visual-manual methods of the USCS system as practiced by Haley & Aldrich, Inc.

H&A-TEST BORING-08 HA-LIBO8-BETA.GLB HA-TB+CORE+WELL-08-BETA.GDT

NOTE: Visual-Manual Identification and Description based upon Haley & Aldrich OP2001A - Field Practice for Soil Identification and Description.




Well No.
ALDHALE}EH OBSERVATION WELL Well #11R
INSTALLATION REPORT vall 4117
Well #11R
PROJECT Yorktown Industrial Landfill H&A FILE NO. 41280-000
LOCATION Yorktown, Virginia PROJECT MGR. R. Mayer
CLIENT Dominion Resources FIELD REP. C. Tschibelu
CONTRACTOR  Fishburne Drilling, Inc. DATE INSTALLED 8/21/2014
DRILLER T. Donahe WATER LEVEL 6.50 BGS
Ground EI. 30.00 ft  TOCEL 33.19 ft Guard Pipe
El. Datum NGVD 29 Location N 318169.04 E 2590912.56 [0 Roadway Box
SOIL/ROCK BOREHOLE Type of protective cover/lock 4" x 4" x 5' Steel Protective Cover
CONDITIONS BACKFILL
— Height of top of guard pipe 3.47 ft
above ground surface
Height of top of riser pipe 3.19 ft
above ground surface
Concrete 0- 1.5 Type of protective casing: Metal lockable well cover
Clayey SAND Length 5.0 ft
(5€)0.0-20 Inside Diameter 4.0 in
Depth of bottom of guard pipe 1.53 ft
Type of Seals Top of Seal (ft) Thickness (ft)
Concrete 0.0 1.5
Bentonite Seal 1.5 1.5
L1
Bentonite 1.5 - 3.0'
Sandy Lean CLAY
(CL)2.0-40 Type of riser pipe: Sch 40 PVC
Inside diameter of riser pipe 2.0 in
Type of backfill around riser Sand, Bentonite, Concrete
i : Diameter of borehole 8.25 in
i i Depth to top of well screen 4.75 ft
Clayey SAND i i
(SC)4.0-10.0
i ; Type of screen Machine-slotted Sch 40 PVC
i i Screen gauge or size of openings 0.010 in
Sand 3.0 - 15.0° L2 | i Diameter of screen 2.0 in
i : Type of backfill around screen #2 Filter Sand
Silty SAND
(SM) 10.0 - 15.0 i i — Depth of bottom of well screen 14.75 ft
L3 i E Bottom of Silt trap 15.00 ft
Pl i Depth of bottom of borehole 15.00 ft
(Bottom of Exploration)
(Numbers refer to depth from ground surface in feet) (Not to Scale)
4.75 ft + 10.00 ft + 0.25 ft = 15 ft
Riser Pay Length (L1) Length of screen (L2) Length of silt trap (L3) Pay length
COMMENTS:  Surface completion consists of a 4" x 4" x 5' steel protective standup cover with a 2' x 2' x 4" concrete well pad.
Four 4-inch diameter by 4-foot tall steel bollards placed around well for traffic protection

Form 2007




RECORD OF BOREHOLE 02-B SHEET 1 of 1

DRILL RIG: Unknown NORTHING: 0.00

DATE STARTED: EASTING: 0.00

DATE COMPLETED: GS ELEVATION: To Be Surveyed
TOC ELEVATION: To Be Surveyed

PROJECT: Yorktown Industrial Landfill
PROJECT NUMBER: 1403044.500
DRILLED DEPTH: 30.00 ft

DRILL METHOD: Unknown

DEPTH W.L.: 9.65 ft
ELEVATION W.L.:
DATE W.L.: 9/13/17
TIME W.L.: 12:00 pm

SOIL PROFILE

BOREHOLE RECORD YORKTOWN 02-B & 04-B.GPJ ENV_BORING.GDT 9/26/17

DESCRIPTION

DEPTH
()
ELEVATION
()

uscs

ELEV.

DEPTH
(ft)

GRAPHIC
LOG

REC/ATT

MONITORING WELL/
PIEZOMETER
DIAGRAM and NOTES

WELL
CONSTRUCTION
DETAILS / COMMENTS

0.00 - 30.00

20 —

30—

Log developed for well construction using down hole camera on 09/13/2017.

Boring completed at 30.00 ft

WELL CASING

Interval: 29.65 feet

- Material: PVC

Diameter: 2 inches

Joint Type: Threaded PVC

WELL COMPLETION
Pad: 3' x 3' Concrete Pad
Protective Casing: 1' x 1'

Steel Cover

ANNULUS SEAL
Interval: 1 foot
— Type: Bentonite

FILTER PACK SEAL
Interval: 1 foot
Type: Sand

FILTER PACK
Interval: 6.6 feet
- Type: Sand

WELL SCREEN

Interval: 5 feet

Material: PVC

Diameter: 2 inches

Slot Size: Hand slotted 1/2
inch intervals

— End Cap: PVC

Grout

DRILLING METHODS
Type: Unknown
Notes:

Sand +

2inch PVC
Hand Slotted
Screen

LOG SCALE: 1in=4.13ft DRILLING COMPANY: Unknown

DRILLER: Unknown

PREPARED: Colin D. Langford
REVIEWED: Mike Williams

DATE: 9/26/17




RECORD OF BOREHOLE 04-B SHEET 1 of 1

DRILL RIG: Unknown NORTHING: 0.00

DATE STARTED: EASTING: 0.00

DATE COMPLETED: GS ELEVATION: To Be Surveyed
TOC ELEVATION: To Be Surveyed

PROJECT: Yorktown Industrial Landfill
PROJECT NUMBER: 1403044.500
DRILLED DEPTH: 29.35 ft

DRILL METHOD: Unknown

DEPTH W.L.: 8.20 ft
ELEVATION W.L.:
DATE W.L.: 9/13/17
TIME W.L.: 12:00 pm

SOIL PROFILE

BOREHOLE RECORD YORKTOWN 02-B & 04-B.GPJ ENV_BORING.GDT 9/26/17

DESCRIPTION

DEPTH
(ft)
ELEVATION
()

uscs

ELEV.

DEPTH
(ft)

GRAPHIC
LOG

REC/ATT

MONITORING WELL/
PIEZOMETER
DIAGRAM and NOTES

WELL
CONSTRUCTION
DETAILS / COMMENTS

0.00 - 29.35

20 —

25 —

Log developed for well construction using down hole camera on 09/13/2017.

Boring completed at 29.35 ft

WELL CASING

Interval: 29.35

— Material: PVC

Diameter: 2 inches

Joint Type: Threaded PVC

WELL COMPLETION
Pad: 3' x 3' concrete pad
Protective Casing: 1' x 1'

Steel Casing

ANNULUS SEAL
Interval: 1 foot
— Type: Bentonite

FILTER PACK SEAL
- Interval: 1 foot
Type: Sand

~| FILTER PACK
Interval: 7.2 feet
Type: Sand

WELL SCREEN

— Interval: 6.2 feet
Material: PVC
Diameter: 2 inches

— Slot Size: 3/8 to 1/2 inch

Grout End Cap: PVC

DRILLING METHODS
Type: Unknown
Notes:

Sand +

2inch PVC
Hand Slotted
Screen

LOG SCALE: 1in=4.04ft DRILLING COMPANY: Unknown

DRILLER: Unknown

PREPARED: Colin D. Langford
REVIEWED: Mike Williams

DATE: 9/26/17




ATTACHMENT B

GROUNDWATER MONITORING WELL CONSTRUCTION SPECIFICATIONS, WELL DEVELOPMENT
GUIDANCE, AND WELL DECOMMISSIONING GUIDANCE

Golder Associates Inc.



GROUNDWATER MONITORING WELL CONSTRUCTION SPECIFICATIONS

1.0 DRILLING
1.1 Nominal Boring Diameter
In all cases where the diameter of the well pipe will be 2 inches, the minimum
nominal borehole diameter of borings advanced through soil materials will be
6 inches in order to help ensure that the minimum width of the annulus around the
well pipe will be 2 inches.
1.2 Drilling Methods
Boring should be advanced with drilling technology appropriate for the subsurface
conditions at the site.
1.3  Cuttings
Drilling will be performed in a manner that minimizes the spreading of soil cuttings.
Disposition of cuttings upon project completion will be the responsibility of
Owner/Operator or the Owner/Operator’s designated representative. Cuttings will
be disposed of in accordance with the DEQ’s Investigative Derived Waste Disposal
Policy.

2.0 SOIL SAMPLING
2.1 Cuttings
During borehole drilling, the driller will attempt to sample the soil cuttings by
providing samples of the cuttings at intervals specified by the Owner/Operator or
the Owner/Operator’s representative. The driller will keep cuttings clear of the
borehole.
2.3  Sample Disposition
Disposition of sample material upon completion of the project will be the
responsibility of the Owner/Operator or the Owner/Operator's designated
representative.

3.0 WELL CONSTRUCTION
3.1 Well Pipe and Screen
Each monitoring well will be constructed of pre-cleaned Schedule 40 PVC pipe
having an inner diameter of 2 inches.

Recommended Well Construction Procedures Golder Associates Inc.

Standard Operating Guidance Updated September 2011



GROUNDWATER MONITORING WELL CONSTRUCTION SPECIFICATIONS

The base of each well will terminate with a screen 10 feet in length unless
otherwise requested by the client or regulatory agency or dictated by geologic
conditions. Screens will be factory-slotted. Slots will be 0.01 inch in width.

The driller will wear clean surgical-type gloves whenever handling PVC well pipe,
and the pipe will be maintained in a clean manner.

In order to provide a clean cut, a PVC pipe cutter will be used whenever it is
necessary to shorten sections of the PVC well pipe; a hacksaw will not be used.

3.3 Sand Pack

Filter sand will be a clean sand of proper size in relation to the screen slots to
prevent its passage into the well, with no fraction coarser than 0.25-inch nominal
diameter.

Filter sand will be placed in the annulus around the well riser and to a point
approximately 2 feet above the top of the screen. A tremie pipe will be used as
feasible.

34 Bentonite Seal

The annulus around the well pipe will be sealed with a layer of bentonite pellets,
to be placed directly above the sand filter pack. The minimum thickness of the
bentonite layer will be approximately two feet. The bentonite pellets should ideally
be allowed 24 hours for hydration prior to continuing with well construction. A
tremie pipe will be used as feasible

3.5 Grout
Following hydration of the bentonite seal, each boring will be sealed with a Portland
Type | bentonite/cement slurry, using the tremie pipe method or a bentonite slurry

grout if required by the project.

Bentonite content in the cement slurry will be 2 to 5 percent by weight to help
reduce shrinkage.

3.6 Surface Completion
The driller will be prepared for either manhole or stickup surface completions.

In the case of manhole installations, suitable surface completion will consist of
capped PVC riser and steel manhole.

Recommended Well Construction Procedures Golder Associates Inc.
Standard Operating Guidance Updated September 2011



GROUNDWATER MONITORING WELL CONSTRUCTION SPECIFICATIONS

The PVC riser will be provided with a lockable, watertight, expansion cap. The
driller will provide a lock for each cap. All locks will be keyed identically and all
keys relinquished to the owner.

The manhole will be placed in a manner that permits surface water to runoff and
drain away from the manhole cover.

In the case of stickup installations, suitable surface completion will consist of a
concrete apron, capped PVC well riser, and outer protective casing. The apron
will be constructed in such a manner that surface water will not return to it.

The concrete apron will have the following minimum dimensions: 3 feet x 3 feet x
3.5 inches, and will be centered with respects to the riser. A form will be used in
constructing the apron. The form will be centered with respect to the PVC riser.
The upper surface of the apron will be graded to provide drainage away from the
PVC riser. A spike will be set into the pad for surveying purposes.

The inner PVC riser (well pipe) will extend to an approximate height of 1.75 feet
above the top of the concrete pad. A vent hole having a diameter of 0.25 inches
will be drilled through the PVC riser at a point 2 inches below its top. Shavings
generated by drilling the PVC riser will be prevented from falling into the well. The
PVC riser will be provided with a slip on PVC cap.

The outer protective casing will be constructed of steel pipe having a diameter, or
diagonal, of not less than 8 inches. The top of the outer protective casing, when
uncovered, will be placed at a point between 0.5-inch above the top of the PVC
well pipe and 0.5-inch below the top of the PVC pipe. A drain hole having a
diameter of 0.5-inch will be drilled through the outer protective casing near the top
of the concrete apron. Shavings generated by drilling the steel casing will be
prevented from falling into the well. The casing will be marked for surveying
purposes.

The outer protective casing will be lockable. The driller will provide a lock for each
protective casing cap. All locks will be keyed identically.

4.0 SURVEYING

A licensed surveyor will survey well elevation. Survey point(s) will include:

. concrete pad (marked with a spike);

o outer protective steel casing, when open (engraved mark);

J inner PVC well pipe (engraved mark);

. ground surface (not marked);

o well location to within + 0.5 foot in horizontal plane;

o ground surface elevation to within + 0.01 foot;
Recommended Well Construction Procedures Golder Associates Inc.
Standard Operating Guidance Updated September 2011



5.0

6.0

GROUNDWATER MONITORING WELL CONSTRUCTION SPECIFICATIONS

o surveyor’s pin elevation on concrete apron within + 0.01 foot;
o top of monitoring well casing elevation to within + 0.01 foot; and,
o top of protective steel casing elevation to within + 0.01 foot.

WELL DEVELOPMENT AND INSPECTION

The driller will develop each well until sediment free water with stabilized field
constituents (i.e., temperature, pH and specific conductance) is obtained.

Development will be conducted using a surge block followed by pumping or bailing.
The surge block may be used as a means of assessing the integrity of the well
screen and riser.

In the event a pump is employed, the design of the pump will be such that any
groundwater that has come into contact with air is not allowed to drain back into
the well. Air surging will not be used.

All well development equipment (bailers, pumps, surge blocks) and any additional
equipment that contacts subsurface formations will be decontaminated prior to on
site use, between consecutive on site uses, and/or between consecutive well
installations, as directed by Owner/Operator or Owner/Operator's designated
representative.

ANCILLARY REQUIREMENTS
6.1 Extraneous Material

The driller will take all reasonable care to ensure that each boring is free from all
materials other than those required for well construction. Materials required for
well construction is here defined to include polyvinyl chloride (PVC), sand,
bentonite, Portland cement and natural soil materials. All other materials
accidentally or purposely placed in the hole will be removed by driller prior to well
completion.

6.2 Decontamination

All drilling equipment (drill steel, bits, casing materials) and any additional
equipment, that contacts subsurface formations will be decontaminated prior to on
site use, between consecutive on site uses, and/or between consecutive well
installations, as directed by Owner/Operator or Owner/Operator’'s designated
representative.

Appropriate decontamination procedure will consist of steam cleaning with potable
water and biodegradable detergent (e.g., Liquinox) approved by Owner/Operator

Recommended Well Construction Procedures Golder Associates Inc.
Standard Operating Guidance Updated September 2011



GROUNDWATER MONITORING WELL CONSTRUCTION SPECIFICATIONS

or Owner/Operator’'s designated representative. Steam cleaning will be conducted
in a manner that minimizes over-spray and runoff.

6.3 Disposition of Waste Water

If drilling fluids are used or monitoring wells constructed in an area of suspected
contamination, well development wastewater will be placed in 55-gallon drums at
the well site and subsequently transported to a publicly operated treatment works
(POTW) or the sites leachate collection system for disposal.

6.4  Site Safety Plan

The driller is responsible for maintaining the personal safety of his employees while
on site. The driller will keep a fire extinguisher (in good working condition) and first
aid kit at the site at all times during which his employees occupy the site.

The driller will be responsible for providing any personal protective equipment that
might be required by state and federal occupational safety and health agencies,
including, but not necessarily limited to, hard hats, hearing protection and steel-
toed boots, for all personnel employed by the driller.

6.5 Cleanup

The driller will be responsible for removing all refuse from each well site. Such
refuse typically includes, but is not limited to, PVC pipe wrappers, sand bags,
bentonite bags, cement bags, beverage containers, food wrappers and other forms
of litter. Smoking on site will not be permitted.

The driller will be responsible for providing the following information to the
Owner/Operator's designated representative after well installation has been
performed:

date and time of construction;

drilling method and fluid used (if applicable);
boring diameter;

well pipe (inner casing) specifications;

well depth (+/-0.01 ft.);

drilling/lithologic logs;

specifications for other casing materials (if applicable);
screen specifications;

well pipe/screen joint type;

filter pack specifications (material, size);
filter pack volume and calculations;

filter pack placement methods;

Recommended Well Construction Procedures Golder Associates Inc.
Standard Operating Guidance Updated September 2011



GROUNDWATER MONITORING WELL CONSTRUCTION SPECIFICATIONS

bentonite seal specifications;
bentonite seal volume;

bentonite seal placement method;
grout specifications;

grout volume;

grout placement method;

surface completion specifications; and
well development procedure

7.0 WELL CONSTRUCTION AND SOIL BORING LOGS

In accordance with 9VAC-20-81-250-A.3.g of the Virginia Solid Waste
Management Regulations or other applicable regulations, certified copies of well
construction and soil boring logs will be forwarded to the DEQ following completion
of well construction activities.

g:\projects\dominion\chesterfield power stn\1532-864 uap and lap groundwater\uap groundwater monitoring plan\2016-04 submittal -
rtc deq ltr 2016-02-26\appendices\appendix iia monitoring well construction specifications - golder vswmr amendment 7 update.docx

Recommended Well Construction Procedures Golder Associates Inc.
Standard Operating Guidance Updated September 2011



WELL DEVELOPMENT PROCEDURES

B Record the static water level in the well.

B If a pump is present in the well, remove the pump from the well and measure the total
depth of the well.

B Calculate saturated volume of the well and filter pack.

B Using a disposable bailer, collect a water sample from the top of the water column and
record field measurements of water quality parameters (Water Quality Parameters
(WQP): turbidity, pH, temperature, and specific conductance).

B Surge the well with the teflon surge block or large diameter weighted bailer for three to
five minutes.

B Remove the surging device and purge the well with a pneumatic well development pump
at a rate that is greater than the natural recharge rate of the well.

B Containerize all purge water for disposal at the location designated by the site.

B Record measurements of WQP on development logs following the removal of each
consecutive well and filter pack volume.

B Continue purging until the turbidity level stabilizes or is reduced to less than 5 NTU, then
repeat surging with surge block. Surging and purging are to be continued for a minimum
of 4 hours, or until turbidity levels following a surging event are less than 10 NTU.

B If the well purges dry, record the rate of recharge and continue purging and surging
activities after the well has recovered. Reduce the purge rate to slightly less than the
natural recharge rate of the well.

B All non-disposable equipment that will be placed inside of the well during the
development process will be decontaminated prior to each day’s use using a phosphate-
free detergent followed by a deionized water rinse.

B Purge water should be disposed of in a manner that is consistent with the Virginia
Department of Environmental Quality’s Investigative Derived Waste Disposal Policy.

g:\projects\dominion\chesterfield power stn\073-6607 dominion reymet rd If\environmental\groundwater monitoring plan
2012\attachments\app iib well development standard operating guidance.docx

Well Development Procedures Golder Associates Inc.
Standard Operating Guidance Updated January 2006



WELL DECOMMISSIONING PROCEDURES

1.0 STANDARD OVERVIEW

This Standard represents recommended procedures for decommissioning monitoring wells at solid waste
facilities. All wells (monitor wells, water supply wells, etc.) and piezometers not actively being used for
their intended purpose and with no future plan for utilization should be decommissioned. Wells and
piezometers represent potential conduits for cross-contamination through annulus transfer, improper
construction, corrosion, accidents and vandalism. Proper decommissioning eliminates the potential for
cross-contamination. In addition to the threat of cross-contamination, improperly decommissioned wells
can pose a threat to the integrity of future baseliners. In expansion areas over unconsolidated material,
unless the well casing is removed and replaced with a flexible grout, the casing can damage the baseliner
in the event of differential settlement or subsidence. The weight of the overlying waste mass often
causes a limited amount of subsidence, especially in fine-grained deposits. Since future expansions can
occur in areas not currently foreseen, all unused wells within the vicinity of a solid waste disposal facility
should be abandoned in accordance with this Standard.

The following well decommissioning procedures are designed to ensure that well materials (including
cement grout) will not cause damage to liner materials in the event of subsidence and to minimize the
potential for contaminant migration through annular materials. Where regulatory requirements conflict
with the procedures described herein, approval should be sought to adhere to this Standard. The
procedures described in this Standard generally meet or exceed most regulatory requirements. Possible
reasons for variation to this Standard include, but are not limited to, unusual site hydrogeologic
conditions, deep wells (>100 feet), multiple cased monitor wells or larger diameter wells (>4”), driven
casing wells and State-specific well decommissioning requirements that differ from this Standard.

The goal of well decommissioning is to remove all borehole components including the existing grout and
gravel pack and replace the borehole contents with a suitable grout mixture. Removal of all borehole
components is best accomplished by overdrilling the well using an auger of a diameter 1.25 times that of
the original borehole coupled with a centering device.

This standard was developed in consideration of the following reference materials:

B ASTM D 5299-99, 2005. Standard Guide for Decommissioning of Ground Water Wells,
Vadose Zone Monitoring Devices, Boreholes, and Other Devices for Environmental
Activities. ASTM 1993 Annual Book of Standards, vol. 04.08, pp. 1318-1333.

B AWWA/ANSI A100-06, 2006. AWWA Standard for Water Wells, American Water Works
Association, Denver Colorado. Appendix G.

B Lutenegger, A.J. and DeGroot, D.J. 1993, Hydrologic properties of contaminant transport
barriers as borehole sealants. Hydraulic conductivity and Waste Contaminant Transport
in Soils, ASTM STP 1142, D.E. Daniel and S.J. Trautwein, eds., ASTM Philadelphia,
Pennsylvania.

B NWWA, 1975 (National Water Well Association Committee on Water Well Standards,
1975) Manual of Water Well Construction Practices, EPA —-570/9-75-001. Office of Water
Supply, Washington D.C.

B Smith, S.A,, 1994, Well & Borehole Sealing, S.A. Smith Consulting Services, Ada, Ohio
with Wisconsin Water Well Association for Groundwater publishing Co., Dublin, Ohio,
69p.

Well Decommissioning Procedures Golder Associates Inc.
Standard Operating Guidance Revised May 2012



WELL DECOMMISSIONING PROCEDURES

2.0 SURVEY CONTROL

Unless detailed survey information exists, each well shall be surveyed for both horizontal and vertical
control, prior to decommissioning. The location of the well shall be surveyed to the nearest 0.5 feet. The
ground surface elevation and top of well casing shall also be surveyed to the nearest 0.1 feet and 0.1
feet, respectively, relative to mean sea level. A State-licensed surveyor shall perform surveying.

3.0 GROUT SPECIFICATIONS

The following are specifications for three grout mixtures commonly used in well decommissioning and
referenced throughout this Standard:
1. Neat cement grout - a mixture in the proportion of 94 pounds of Portland cement and not
more than six gallons of water. Used to decommission wells completed in competent
bedrock formations.

2. Neat Bentonite grout - a mixture in the proportion of 94 pounds of Portland cement and
not more than six gallons of water, with bentonite up to five percent by weight of cement
(between 3 and 4.7 pounds of bentonite per 94 pounds of Portland cement). Used to
decommission wells completed in competent bedrock formations.

3. High solids bentonite grout - a mixture of water and a minimum of 30 percent by weight of
bentonite (see discussion below), with no additives (minimum of 2.5 pounds of bentonite
per gallon of water). Used to decommission wells completed in unconsolidated materials
and competent rock, where appropriate.

Typically, a high solids grout can be prepared using granular bentonite and pumped at a relatively low-
viscosity state if done quickly (within 15 minutes). This is due to the slower hydration of the granular
bentonite as compared to powdered bentonite. However, if these timeframes cannot be achieved or if it
is desirable to have a slower “set,” an alternative is to use what has been termed the “Ohio mix”. The
“Ohio mix” involves preparing a low-solids bentonite grout slurry (30 to 50Ibs/100 gallons of water) using
APl 200-mesh bentonite (e.g., Natural Gel, Gold Seal), into which 125 Ib. of granular bentonite (8 to 20-
mesh) is added and mixed (stirred). The hydrated bentonite in the slurry delays hydration of the granular
bentonite without the addition of polymers or other agents. The result is a high solids bentonite grout at a
viscosity that is feasible to pump with reasonable working time (Eidil et al. 1992 from Smith, 1994).

3.1 Cement

The cement shall be Portland Cement® Type 1 in accordance with ASTM C150, Type 1 or API-10A,
Class A.

3.2 Water

Water shall be obtained from an approved source. Water used for down-hole purposes shall have a Total
Dissolved Solids (TDS) concentration of less than 500 mg/L (Smith, 1994) and be certified free from
contaminants, or sampled for volatile organic compounds by EPA method 8260.

3.3 Bentonite

Bentonite shall be an additive free granular sodium bentonite (Benseal, Enviroplug, PDS Granular,
Volclay Crumbles or equivalent) generally 8 to 20 mesh particle size. Use of granular bentonite in lieu of
powdered bentonite allows the placement of a high-solids grout with relatively low viscosity, if mixing and
pumping are done quickly. If following the “Ohio mix” discussed above, additive free APl 200-mesh
bentonite is used for the initial slurry (e.g., Natural Gel, Gold Seal) into which granular bentonite (8 to 20
mesh) is added and mixed.
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3.4 Grouting Equipment

Grout mixers shall be paddle or blade type capable of thoroughly mixing grout. All grouting lines (i.e.,
hoses, pipes, drill rods, etc.) shall have an inside diameter of at least 0.50 inches to prevent clogging.
Grout pumps shall be of a positive displacement or progressive cavity type (Moyno) capable of delivering
a minimum pressure of 20 psi. Venturi mixing and centrifugal pumps are less desirable alternatives due
to clay particle shearing and clogging problems, respectively.

4.0 DECOMMISSIONING PROCEDURES

Decommissioning procedures must be tailored to each well type and geologic environment. The broad
range of suitable decommissioning methods for different situations is covered in detail in ASTM D5299-99
and the above referenced standards and literature. The purpose of this standard is to establish minimum
requirements for the most common well construction types at our facilities. For landfill facilities, the most
common type of well installation consists of single cased wells installed in unconsolidated material at
relatively shallow depths (i.e., < 100 feet). The procedures described herein can be used to
decommission two-inch or four-inch diameter single cased PVC or steel wells installed at depths generally
less than 100 feet. Other less common well types requiring specialized procedures and materials include
large diameter wells, multiple cased wells and driven casing wells.

The goal of decommissioning is to completely remove all well materials either through overdrilling or
pulling of the well or casing. Once all well materials have been removed, the resulting borehole can be
properly sealed with a suitable grout mixture.

In general, a high solids bentonite grout mixture (30% by weight) is preferred for most well
decommissioning projects. State regulations often stipulate that for wells installed in bedrock, non-flexible
grout mixtures must be used, such as neat cement grout or neat bentonite grout. Non-flexible grout
mixtures more closely match the physical characteristics of competent bedrock. For all wells or portions
of wells completed in unconsolidated material a high solids bentonite grout as defined above is the
requisite grouting material. For wells of portions of wells completed in competent bedrock grouting
materials can be either of the three grout types specified above with preference given to high solids
bentonite grout.

The following are specific decommissioning procedures. These steps shall generally be completed in the
order listed below.

1. Ensure that adequate survey control exists for each well and obtain a copy of the original
well construction log.

2. Well decommissioning drilling equipment, augers, water level marker, and other tools
must be decontaminated before being brought to the site.

3. The depth of the well shall be measured and compared to the anticipated well depth to
determine if any obstructions are in the well. If the well is obstructed, the obstruction will
be removed prior to sealing the well, if possible.

4. Expected grout volume calculations shall be completed using the depth information
derived from Steps 1 and 3. The expected volume shall be recorded for reconciliation
with the final grout volumes used.

5. Remove the protective casing. Position the drill rig directly over the well and attach a
chain to the outer protective casing. Pull directly upward on the protective casing. Often
for shallow wells this procedure will also pull up the inner-casing and annular materials. If
this occurs, continue to pull all well materials out, as practicable.
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6. Remove the well casing and associated annular materials. Typically, removal is
accomplished through overdrilling using a Hollow Stem Auger (HSA) drill rig equipped
with an auger bit that exceeds the diameter of the original bit (1.25 times the original
auger diameter) used to construct the well. The key to successful overdrilling is insuring
the auger bit remains centered on the well for the duration of overdrilling. For wells
constructed of PVC, either employ a pilot bit to insure centering is maintained or place A-
rod (steel rod) throughout the length of the well to act as a guide during overdrilling. A
pilot bit consists of an elongate pointed pin with a maximum diameter slightly less than
that of the inner well casing. For wells constructed of steel materials, the steel casing
itself can be used to maintain centering during overdrilling. Essentially, an auger is
selected with an inner diameter slightly larger than the diameter of the steel casing.
During overdrilling the auger follows the steel casing to the target depth. Centering must
be assured through use of one of the above-described centering methods. The
overdrilling shall progress slowly to insure that the drilling operation remains centered
over the well/boring. Once the base of the well is reached the auger or drilling equipment
shall be left in place, to prevent cave in of materials, while proceeding to Step 6.

For unconsolidated wells installed using driven casing or equivalent methods (i.e., no
annular materials), it may be possible to pull the outer casing or well in lieu of overdrilling.
If this procedure is used, grouting must be completed concurrently with the pulling of
casing with grout level maintained within 5 feet of ground surface while the casing is
pulled. The grout shall be introduced into the well from the base using a tremie line
through the innermost casing (with the base of the well removed). The grout mixtures
and procedures shall be as described in Step 6.

Driven casing wells completed entirely in competent bedrock may be decommissioned
without removing the casing by tremie grouting according to the procedures described in
Step 6.

7. Upon removal of the casing, well screen and annular materials, the resulting boring shall
be tremie grouted. The grout shall be a high solids bentonite grout as defined above.
Essentially, the grout mixture shall contain as high a bentonite content as can be
reasonably pumped (30% bentonite by weight). For wells installed in competent bedrock
state regulations often mandate use of a neat cement grout mixture. It is preferable in
cases where the borehole intersects both competent bedrock and unconsolidated
materials that the unconsolidated interval shall be abandoned using a high solids
bentonite grout. Grout shall be mixed to a uniform consistency. The grout shall be
pumped into the boring through a tremie pipe placed at the bottom of the boring. The
auger flights shall be left in place until the tremie line is situated at the bottom of the
boring. Grouting shall proceed in a continuous and expeditious manner by concurrently
pulling the auger flights and pumping grout until the grout level is within two feet of the
ground surface. Both the bottom of the tremie pipe and the base of the auger flights must
remain submerged in grout while the well is grouted.

After the grout has settled for 24 hours, the borehole must be checked for grout
settlement, and if necessary, topped off with the appropriate grout mixture. The final
level of the grout shall be within two feet of the ground surface. The top two feet of the
borehole shall be abandoned by adding and compacting native soils.

8. Equipment used for well decommissioning shall be cleaned and decontaminated between
decommissioning locations.

9. Upon completion of decommissioning activities, well decommissioning materials and
equipment will be removed from the site and the site will be restored. Over-drilled well
materials and cuttings shall be properly disposed.
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10. After the well has been decommissioned, a record must be prepared. The record must
contain the following information, at a minimum:

® Name and address of property owner;

® Name, license or registration number of the contractor doing the work, name of the
driller performing the work, and the signature of the representative;

® Date work was completed;

® Survey information including the county, township, range, section, and three
quartiles, and the street address or fire number of the well or boring (for
unincorporated areas);

® A description of the geological material penetrated by the well (i.e., copy of the
original boring log);

® The original well or boring depth, and current well or boring depth;

@® The approximate date of construction;

® The grout or sealing materials, type, quantities, and intervals;

® The casing type, diameter, and depth, if present;

® The screen or open hole depth interval, if present;

® A description of any obstruction, if present;

® A description of any deviations from the above procedures, or other unusual
conditions encountered or actions taken; and

® A statement as to whether or not all well materials were removed and if not a detailed

explanation of the type of materials left in place and their approximate elevation,
type, condition, etc.

11. Copies of the decommissioning record are to be forwarded to the site and the State
agency if required.

4.1 Failure to remove all well materials

If for any reason the above decommissioning procedures fail to remove all well casing and screen
materials, the well shall be permanently marked with a steel post and attached name plate containing the
well identification. The name plate and/or site records shall contain, at a minimum, the following:

Well Identification;

Date of installation;

Date of decommissioning;

Survey coordinates; and

Approximate elevation interval of in place well materials.

g:\projects\dominion\chesterfield power stn\073-6607 reymet road If\environmental\groundwater monitoring plan\attachments\well
decommissioning standard operating guidance.appiii.doc
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Prepared by, and after
recording return to:

Dominion Resources Services, Inc.
One James River Plaza

701 East Cary Street, 12" Floor :
Richmond, Virginia 23219
Attention: J. J. Johnson, Paralegal M, Real Estate

LROG60023842

Affects Tax Parcel; 24-79-1
GPIN: R0O8c-1418-2100

MONITORING WELL EASEMENT AGREEMENT

THIS MONITORING WELL EASEMENT AGREEMENT (the “Agreement™)
made this 2#day of September, 2006, by and between the ECONOMIC
DEVELOPMENT AUTHORITY OF YORK COUNTY, VIRGINIA, a political
subdivision of the Commonwealth of Virginia (the “Authority”), to be indexed as
Grantor, and VIRGINIA ELECTRIC AND POWER COMPANY , a Virginia
corporation (“Virginia Power™), to be indexed as Grantee, and whose address is c/o
Dominion Resources Services, Inc., One James River Plaza, 701 East Cary Street, 12%
Floor, Richmond, Virginia 23219, Attention: Real Estate Coordinator.

RECITALS:

WHEREAS, by deed dated September %Q, 2006 and recorded directly prior

hereto in the Clerk’s Office, Circuit Court, York County, Virginia, Virginia Power

conveyed unto the Authority certain real property described as 10.150 acres, Lot 1 of
York River Commerce Park, Phase I, Grafton District, York County, Virginia, as more
fully described in the above-mentioned deed (the “Property”);

WHEREAS, there are five (5) environmental monitoring wells (the “Wells™)
located near the northern, western and southern boundary lines of the Property which

Virginia Power has continuously maintained and monitored in connection with the
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operation of Virginia Power’s facilities located on real property adjacent to the Property;

and,

WHEREAS, Virginia Power and the Authority wish to record this Agreement
setting forth their understanding regarding access to and maintenance of the Wells.

WITNESS E TH:

NOW THEREFORE, in consideration of the sum of Ten Dollars ($10.00} paid by
Virginia Power to the Authority, the receipt of which is hereby acknowledged, Virginia
Power and the Authoﬁty hereby agree as follows:

1. The Authority does hereby grant and convey unto Virginia Power, its successors
and assigns, the perpetual right, privilege and easement over, under, through,
upon and across the Property in the location shown on the attached plat entitied
“Plat Showing Variabler Width Easements For Virginia Electric And Power
Company, Grafton District, York County, Virginia”, dated July 8, 2006, prepared
by Burgess & Niple Inc. (the “Plat™), for the purposes of monitoring and
maintaining the Wells and pedestrian and vehicular access to and from the Wells
relating to such monitoring and maintenance. The length and width of said
easement shall be (a)-t\veﬁty (20) feet long by twenty (20) feet wide around
monitoring wells #MW-04A and #MW-04B (the “MW-04 Area”); (b) seventy-
seven and twenty-three one hundredths (77.23) feet long by twenty (20) feet wide
around monitoring well #MW-B2 (the “MW-B2 Area”); and (c) approximately
fifteen (15) feet wide for ninety-four and thirty one hundredths (99.30) feet
expanding to thirty (30) feet wide for another thirty (30) feet long, leading to and

around monitoring wells #MW-01A and #MW-01B (the “MW-01 Area”), (the



= Fo0000323 -

MW-04 Area, MW-B2 Area aﬁd MW-01 Afea are collectively referred to herein
as the “Easement Area”), all as more particularly shown and described on the Plat
attached hereto and mcorporated herewith as “PROPOSED 20’ X 20° VEPCO
EASEMENT”, “PROPOSED 20’ VEPCO EASEMENT”, and “PROPOSED
VARIABLE WIDTH VEPCO EASEMENT” respectively on the Plat.

The easement granted herein shall be for fhe pUIi:)dses of monitoring and
maintaining the Wells and shall include the right to inspect, reconstruct, remove,
repﬁir, Improve, relocate within the Easement Area and make such changes,
alterations, substitutions, additions to or extensions of the Wells as Virginia
Power may from time to time deem advisable or be required by regulatory
authorities, and shall include the right of ingress to and egress from the Wells
within the Easement Area with all necessary equipment for such purposes.
Virginia Power shall have the right to keep the Easement Area clear of all
buildings, structures, trees, roots, undergrowth and other obstructions which
would interfere with its exercise of the rights granted hereunder, including
without limitation, the right to trim, top, retrim, retop, cut and keep clear any trees
or brush inside and outside the Easement Area that may endanger the safe and
proper operation of the Wells.

Virginia Power shall exercise the easement rights granted hereunder in such a
manner as shall occasion the least practicable damage and inconvenience to the
Authority, its successors and assigns, and shall repair damage to roads, fences or
other improvements outside the boundaries of the Easement Area and shall repair

or pay the Authority, at Virginia Power’s option, for other damage done to the
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Property outside the boundaries of the Easement Area caused by Virginia Power
in the exercise of its rights granted hereunder, provided the Authority gives
wrltten notice thereof to Virginia Power within sixty (60) days after such damage
OCCurs.

The Authority, its successors and assigns, may use the Easement Area for any
reasonable purpose not inconsisteht'with the rights granted hereunder, provided
such use does not interfere with Virginia Power’s exercise of any of its rights
granted hereunder. Provided, however, the Authority, its successors and assigns,
shall not have the right to construct any building, structure or other above ground
obstruction within the Easement Area until such tiime as the Wells are no longer
needed and have been properly closed.

The Wells shall remain the propel.;ty‘ of Virginia Power until such time as they are
no longer needed and have been properly closed. If and when the Wells are no
longer required, Virginia Power shall close the Wells in accordance with all
proper regulatory abandonment procedures required to be followed at such time
as the Wells are closed.

Virginia Power shall have the right to assign or transfer, without limitation, to any
public service company all or any part of the perpetual right, privilege and
easement granted herein.

Whenever the context of the Agreement so requires, the singular number shall
mean the plural and the plﬁal the singular.

This Agreement shall be governed in accordance with the laws of the

Commonwealth of Virginia.



10.  The Authority covenants that it is seized of and has the right to convey this
casement and the rights and privileges granted hereunder; that Virginia Power
shall have quiet and peaceable possession, use and enjoyment of the aforesaid
easement, rights and privileges; and that the Authority shall executed such further
assurances thereof as may be reasonable required.

11.  This Agreement may be exeéutcd in ene or more counterparts, each of which shall
be deemed an original, but all of which together shall constitute but a single
instrument.

IN WITNESS WHEREOF, the Authority as caused its signature to be affixed

hereto by its duly authorized officer.

ECONOMIC DEVELOPMENT AUTHORITY OF

YORK COUNTY, VIRGINIA
By; . MM"I
Nant JANEE N
Title:

COMMONWEALTH OF VIRGINIA

COUNTY OF YORK

The foregoing instrument was acknowledged before me this way of

Seplervier 2005 by R Andiyson Mobeve as
Trven of the Economic Develépment Authority of York
County, Virginia, a political subdivision of the Commonwealth of Virginia, on behalf of

th‘g_Authority.
5%% i d!!((ﬂﬂf&ﬂ&}%ﬂimﬁ f
SV ‘?:‘*, : Notary Public

e _
Bimission expires: [Q’Sll(ﬂ (Seal)

VIRGINIA, COUN'I'YOFYORK, to-wit:
In the Clerk’s Offi

ce of the York County - Poquoson Cireyi,
o ferk’s e Yo - ‘ reutt Court, th da "
Th%es _Thls deed was presented with the certificate annexed and ’admitted to recordyartJf : ’
Impoged by § 58.1-801 et seq. of the Code of Virginia have been paid, el M

Teste: LYNN NKINS, CLERK

Deputy Clerk
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EXAMPLE CHAIN-OF-CUSTODY FORM, SAMPLE LABEL, AND CHAIN-OF-CUSTODY SEAL
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