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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

The release of over five million cubic yards of coal combustion residue from the Tennessee
Valley Authority’s Kingston, Tennessee facility in December 2008, which flooded more than
300 acres of land and damaged homes and property, is a wake-up call for diligence on coal
combustion residue disposal units. A first step toward this goal is to assess the stability and
functionality of the ash impoundments and other units, then quickly take any needed corrective
measures.

This assessment of the stability and functionality of the Glen Lyn Power Station Ash Pond
Management Units (Bottom Ash Pond and Fly Ash Pond) is based on a review of available
documents and site assessment conducted by Dewberry personnel on February 16, 2011. In
general, we found the supporting technical documentation provided to be adequate for
preparation of this report (Section 1.1.3). In summary, the Bottom Ash Pond and Fly Ash Pond
are FAIR for continued safe and reliable operation.

An engineer from the Virginia Department of Conservation and Recreation, Dam Safety and
Floodplain Management (DCR DSFM) has indicated through a letter to Dewberry that the
Commonwealth of Virginia plans to take action in 2012 to investigate potential hydrologic and
structural stability issues with both the Flyash Pond and Bottom Ash Pond.

PURPOSE AND SCOPE

The U.S. Environmental Protection Agency (EPA) is investigating the potential for catastrophic
failure of Coal Combustion Surface Impoundments (i.e., management unit) from occurring at
electric utilities in an effort to protect lives and property from the consequences of a dam failure
or the improper release of impounded slurry. The EPA initiative is intended to identify
conditions that may adversely affect the structural stability and functionality of a management
unit and its appurtenant structures (if present); to note the extent of deterioration (if present),
status of maintenance and/or a need for immediate repair; to evaluate conformity with current
design and construction practices; and to determine the hazard potential classification for units
not currently classified by the management unit owner or by a state or federal agency. The
initiative will address management units that are classified as having a Less-than-Low, Low,
Significant, or High Hazard Potential ranking (for Classification, see pp. 3-8 of the 2004 Federal
Guidelines for Dam Safety).

In early 2009, the EPA sent letters to coal-fired electric utilities seeking information on the safety
of surface impoundments and similar facilities that receive liquid-borne material that store or
dispose of coal combustion residue. This letter was issued under the authority of the
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Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

Section 104(e), to assist the Agency in assessing the structural stability and functionality of such
management units, including which facilities should be visited to perform a safety assessment of
the berms, dikes, and dams used in the construction of these impoundments.

EPA requested that utility companies identify all management units including surface
impoundments or similar diked or bermed management units or management units designated as
landfills that receive liquid-borne material used for the storage or disposal of residuals or by-
products from the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler
slag, or flue gas emission control residuals. Utility companies provided information on the size,
design, age and the amount of material placed in the units (See Appendix C).

The purpose of this report is to evaluate the condition and potential of residue release from
management units for hazard potential classification. This evaluation included a site visit.
Prior to conducting the site visit, a two-person team reviewed the information submitted to EPA,
reviewed any relevant publicly available information from state or federal agencies regarding the
unit hazard potential classification (if any) and accepted information provided via telephone
communication with the management unit Owner (Appalachian Power d/b/a American Electric
Power). Also, after the field visit, additional information was received by Dewberry & Davis
LLC from the Owner about the Glen Lyn Ash Pond Management Units. The additional
information was reviewed and also used in preparation of this report.

This report presents the opinion of the assessment team as to the potential of catastrophic failure
and reports on the condition of the management unit(s).

Note: The terms “‘embankment™, “berm™, “dike” and ““dam” are used interchangeably within

this report, as are the terms “pond”, ““basin”, and ““impoundment”.

LIMITATIONS
The assessment of dam safety reported herein is based on field observations and review of
readily available information provided by the owner/operator of the subject coal combustion
residue management unit(s). Qualified Dewberry engineering personnel performed the field
observations and review and made the assessment in conformance with the required scope of
work and in accordance with reasonable and acceptable engineering practices. No other
warranty, either written or implied, is made with regard to our assessment of dam safety.
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1.0 CONCLUSIONS AND RECOMMENDATIONS

1.1 CONCLUSIONS

Conclusions are based on visual observations from a one-day site visit, February 16,
2011, and review of technical documentation provided by the Owner, which is
provided in Appendix A.

1.1.1 Conclusions Regarding the Structural Soundness of the Management
Unit(s)

The Fly Ash Pond and Bottom Ash Pond did not show any areas of
significant structural concern during the one-day site visit.

Fly Ash Pond

The stability analysis report for the Fly Ash Pond was prepared by GAI
engineers but did not draw specific conclusions regarding the structural
soundness of the perimeter dike though factors of safety were provided for
static and seismic loading conditions assuming the facility serves as a
landfill in the future. Under these conditions, the minimum factors of
safety calculated for static and seismic loading are 1.29 and 1.01,
respectively. The GAI report submitted was part of a larger design
document that was signed and sealed.

Currently, the Fly Ash Pond is not in service and contains no or minimal
volumes of CCR. However, if it is ever put back into service, it is
recommended that a stability analysis be performed that evaluates factors
of safety for the perimeter dikes under a loading condition that assumes a
water-surface elevation in the pond equal to the crest elevation of the pond
spillway.

The Virginia DCR in its letter concerning the Flyash Pond indicated
multiple rodent burrows and the poor condition of outlet structures leads
to concerns about adequate structural stability (see appendix A —
Document 7)

Bottom Ash Pond

The stability analysis report for the Bottom Ash Pond was prepared,
signed and sealed by the Owner’s engineers and indicates that the main
perimeter dike for the Bottom Ash Pond is performing as intended. The
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minimum factors of safety calculated for static and seismic loading
conditions are 1.60 and 1.08, respectively.

The Virginia DCR in its letter concerning the Bottom Ash Pond indicated
the state has concerns about offsite drainage filling the pond such that
there are concerns about adequate structural stability (see appendix A —
Document 8).

1.1.2 Conclusions Regarding the Hydrologic/Hydraulic Safety of the
Management Unit(s)

Hydrologic/Hydraulic calculations were not provided for either pond;
therefore, conclusions regarding the Hydrologic/Hydraulic Safety of the
ponds cannot be made at this time. The Virginia DCR agreed and
indicated it will ask the utility to perform inflow and outflow hydrologic
analyses on both ponds in 2012.

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical
Documentation

The supporting technical documentation provided is adequate for
preparation of this report. Documentation reviewed did not contain
hydrologic/hydraulic calculations. A discussion on liquefaction at either
pond was not provided. Technical documentation reviewed in preparation
of this report is provided in Appendix A.

1.1.4 Conclusions Regarding the Description of the Management Unit(s)

The description of the Fly Ash Pond and Bottom Ash Pond provided by

the Owner was an accurate representation of what Dewberry observed in
the field. Note that the Fly Ash Pond appears to contain no CCR at this

time.

1.1.5 Conclusions Regarding the Field Observations

Dewberry staff was provided adequate access to the Fly Ash Pond and
Bottom Ash Pond to complete the field assessment. The visual assessment
of the perimeter dikes for both ponds showed no significant signs of
erosion, settlement or instability. Embankments appeared to be
structurally sound. No indications of unsafe conditions or conditions
needing immediate remedial action were noted during the one-day site
visit.
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1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of
Operation

Current operation and maintenance procedures appear adequate for the Fly
Ash Pond and Bottom Ash Pond. The Virginia DCR is concerned about
excessive rodent burrowing on the Fly Ash Pond dam.

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring
Program

Current surveillance and monitoring program procedures appear adequate
for the Fly Ash Pond and Bottom Ash Pond. Both facilities are regulated
and periodically inspected by Virginia Department of Conservation of
Recreation (VA DCR), Division of Dam Safety.

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

The Fly Ash Pond is rated FAIR because additional technical analyses
and documentation are needed, despite the minimal volumes of CCR
or water. The Bottom Ash Pond is rated FAIR with acceptable
performance expected under static and seismic loading conditions in
accordance with applicable safety regulatory criteria. A hydrologic
and hydraulic analysis is required for both facilities to demonstrate
adequate hydrologic loading conditions. The Fair classification is
based on the one-day visual assessment performed by Dewberry and
supporting technical documentation provided in Appendix A of this
report.

1.2 RECOMMENDATIONS
1.2.1 Recommendations Regarding the Structural Stability

Maintain the on-going inspection program for the Fly Ash Pond and
Bottom Ash Pond. Perform a stability analysis of the Fly Ash Pond
assuming it behaves as a surface impoundment. Alternatively propose
breaching the perimeter dike of the Fly Ash Pond in accordance with
appropriate regulations and requirements so that it does not impound
water. Address the potential for liquefaction at the Fly Ash Pond and
Bottom Ash Pond.

The Virginia DCR has indicated it will request new structural stability
calculations in 2012 based on a full pond.
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Recommendations Regarding the Hydrologic/Hydraulic Safety

It is recommended that the Owner perform hydrologic and hydraulic
analyses to evaluate the safety of the Fly Ash Pond and Bottom Ash Pond
in accordance with VA DCR DSFM requirements.

Recommendations Regarding the Supporting Technical Documentation

It is recommended that technical documentation be prepared and
submitted that addresses the potential for liquefaction at the Fly Ash Pond
and Bottom Ash Pond.

Recommendations Regarding the Maintenance and Methods of Operation

It is recommended that all underbrush and trees be removed from the Fly
Ash Pond and Bottom Ash Pond in accordance with VA DCR DSFM
requirements. This includes all woody vegetation at and beyond the toe of
the Fly Ash Pond perimeter dike as well as the embankment and toe of the
Bottom Ash Pond adjacent to East River.

It is recommended that any animal burrows located along the perimeter
dike of the Fly Ash Pond and Bottom Ash Pond be backfilled in
accordance with standard geotechnical engineering practices for dams, and
monitored for future reoccurrence.

It is recommended that the Owner perform an interior inspection of the
outlet pipe for the Bottom Ash Pond. Interior inspection should focus on
the structural integrity of the pipe, seepage, and debris accumulation. The
inspection report should summarize all findings and remedial action
required, if any. An interior inspection of the outlet pipe for the Fly Ash
Pond doesn’t appear warranted at this time as the facility is currently
inactive; however, if it becomes active then an interior pipe inspection
should be performed as well.
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1.3 PARTICIPANTS AND ACKNOWLEDGEMENT
1.3.1 List of Participants:

Gary Zych, American Electric Power
Senior Engineer, Civil Engineering
Behrad Zand, American Electric Power
Engineer Il, Geotechnical Engineering
Frank Tanner, American Electric Power
Glen Lynn Plant Director
Greg Lee, American Electric Power
Thomas I. Roberts, PE, CFM, VA Dept. of Conservation & Recreation
Dam Safety Regional Engineer
Jim Kohler, United States Environmental Protection Agency
LCDR, Public Health Services
Patrick Kelly, United States Environmental Protection Agency
Scott Clarke, P.E., Dewberry
Associate, Water Resources
Lorainne Ramos Nieves, P.E., CFM, Dewberry
Engineer |11, Water Resources

1.3.2 Acknowledgement and Signature

We acknowledge that the management units referenced herein was
assessed on February 16, 2011.

Nieves, P.E., CFM
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2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

The Glen Lyn Power Plant, owned and operated by Appalachian Power d/b/a
American Electric Power, is located just inside Giles County corporate limits in
Glen Lyn, VA. The Plant is located along three watercourses; the New River to the
north, Adair Run just east of the Fly Ash Pond and East River just west of the
Bottom Ash Pond. The Plant functions as a coal fired electric power station,
operating since 1919, and consists of two generator units with a total generation
capacity of 335 MW. See Figure 2.1-1 Location Map and Figure 2.1-2 Aerial

Photograph.
h The Plant contains two management units for storing CCR, a Bottom Ash Pond and
z an auxiliary Fly Ash Pond. The Bottom Ash Pond is a multi-cell facility consisting
m of north, south and clearwater cells. The Fly Ash Pond is a single-cell facility that
is currently inactive and does not receive CCR. Table 2.1 provides some general
E dimensions of both Ash Ponds.
L
® &
(o ' F
b~
Fly Ash Pond

m Bottom Ash
> sa Pond e
E New River
U‘ Glen Lyn Plant
q e P A [=F.1 HAVTE
E Figure 2.1-1: Location Map
Ll
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. ./-Fly'AshPond i (o

b Faiig
Bottom Ash:

Figure 2.1-2: Aerial Photograph

Table 2.1: Summary of Approximate Dimensions and Size of Ash Ponds
Fly Ash Pond Bottom Ash Pond

Dam Height (ft) 43 27

Crest Width (ft) 30 25-40

Length (ft) 2230 2500

Side Slopes (upstream) H:V 2.5:1 2:1

Side Slopes (downstream) H:V 2:1 1.5:1

2.2 COAL COMBUSTION RESIDUE HANDLING
2.2.1 Fly Ash

Fly ash generated inside boilers at this facility is collected by electrostatic
precipitators (ESPs) and moved by forced draft air fans through ducts and
into hoppers. Vacuum lines then carry dry ash collected within hoppers to
a concrete fly ash silo. The concrete silos at the plant are about 35 ft tall
and 30 ft in diameter; each rests on a concrete pad. No secondary
containment exists for either the hopper or concrete silos. Once in silos,
fly ash is conditioned with water to prevent dust emissions as well as to
facilitate in its transportation. Wet fly ash residuals are either sold for
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beneficial use or hauled in trucks for disposal at an offsite landfill located
in West Virginia.

2.2.2 Bottom Ash

Bottom ash and clinkers from boiler tubes are collected inside hoppers
below the boilers. The CCR are ground and sluiced through a concrete
lined open channel, which leads to a tank where the slurry is then pumped
into basalt-lined iron pipes measuring up to 1000 ft and leading into the
bottom ash pond. The slurry pipes are primarily located above ground and
have no secondary containment.

2.3 SIZE AND HAZARD CLASSIFICATION

According to VA DCR, Division of Dam Safety inventory reports, the Fly Ash
Pond has a maximum capacity of 185 acre-feet with a maximum design height for
storage of 43 feet (Appendix A, Document 2A). The Bottom Ash Pond has a
maximum capacity of approximately 90 acre-feet with a maximum design height
for storage of 27 feet (Appendix A, Document 2B). Based on Table 2.2a, the Fly
Ash Pond is classified as an Intermediate size impoundment and the Bottom Ash
Pond is classified as a Small size impoundment since dam height controls for both

Ash Ponds.
Table 2.2a: USACE ER 1110-2-106
Size Classification

Impoundment

Category Storage (Ac-ft) Height (ft)
Small 50 and < 1,000 25 and < 40
Intermediate 1,000 and < 50,000 40 and < 100
Large > 50,000 > 100

Both the Fly Ash Pond and Bottom Ash Pond have a Low Hazard Classification
based on Table 2.2b.

The Fly Ash Pond is located along the southwest bank of the New River and a
portion of the east bank of Adair Run near its confluence with the New River.
Although the pond is also adjacent to Route 649, this road is not considered to be a
heavily transited through-way. Consequently, the effects of a failure of this facility
would be limited to the New River and/or Adair Run with no probable loss of
human life and relatively low economic and/or environmental losses. VA DCR,
Division of Dam Safety currently regulates this facility as a Low Hazard
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impoundment, but has indicated in Document 7 that this classification may not be
correct based on the Virginia regulatory definitions.

The Bottom Ash Pond is located along the southwest bank of the New River and
portion of the East River near its confluence with the New River. A failure of this
facility would be limited to the New River and/or East River with no probable loss
of human life and relatively low economic and/or environmental losses. VA DCR,
Division of Dam Safety currently regulates this facility as a Low Hazard
impoundment, but has indicated in Document 8 that this classification may not be
correct based on the Virginia regulatory definitions.

Table 2.2b: FEMA Federal Guidelines for Dam Safety
Hazard Classification
Loss of Human Life Economic, Environmental,
Lifeline Losses
Low None Expected Low and generally limited to owner
Significant | None Expected Yes
High Probable. One or more Yes (but not necessary for
expected classification)

2.4 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN THE
UNIT(S) AND MAXIMUM CAPACITY

The Fly Ash Pond is currently inactive and did not appear to have any CCR stored
in its impoundment area. The volume of CCR stored in the Bottom Ash Pond at the
time of the one-day field assessment was not available by the Owner. Table 2.3
summarizes the storage capacity for the Ash Ponds.

Table 2.3: Approximate Maximum Capacity of Ash Ponds
Fly Bottom Ash Pond
1 (North & South Cells/
S e Clearwater Pond)
Maximum Pool
Surface Area (acre) 10 58
Maximum Capacity 303,845 145,200
(cubic yards)
Maximum Capacity 185 90
(acre-feet)
Top of Dam (feet
i (feet) 1540 15232 (1515)
Normal Pool (feet) 1510 1505.5/1501.3

"When pond was active. * Per VA DCR O&M Certificate; however, Owner also
states this elevation to be 1515 feet

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Glen Lyn Plant 2-4
American Electric Power Coal Combustion Residue Impoundment
Glen Lyn, VA Dam Assessment Report




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

FINAL

2.5 PRINCIPAL PROJECT STRUCTURES

2.5.1 Earth Embankment

Fly Ash Pond

According to a Dam Safety Inspection report dated July 18, 1978
(Appendix A, Document 3); the original layout of the Fly Ash Pond
consisted of three separate fly ash pond cells: Upper, Middle and Lower.
The Middle pond cell is currently a permitted landfill and the Lower pond
cell serves as a storm-water management (SWM) basin for the landfill.
The Upper pond cell, which is known today as the auxiliary Fly Ash Pond,
is the facility that was assessed for this report. The Fly Ash Pond earthen
embankment was originally constructed of clayey shale to a top elevation
of approximately 1536 ft. Based on the documentation provided, it is not
clear what transitions took place to raise the embankment to its current
elevation, 1540 ft. The auxiliary Fly Ash Pond is understood to have an
earthen embankment consisting of a compacted fly ash core and a 3 ft
thick clay blanket along the inside slope of the embankment. The
upstream and downstream slopes of the embankment are approximately
2.5H:1V and 2H:1V, respectively.

Bottom Ash Pond

According to a Stability Assessment Report dated March 16, 2011
(Appendix A, Document 6), the original crest of the perimeter dike was at
elevation 1525 ft and later lowered to elevation 1515 ft, its current
elevation today. The upstream and downstream slopes of the perimeter
embankment are approximately 3.0H:1V and 2H:1V, respectively. The
overburden foundation material consists of clay shale, sand and gravel and
sandy clay layers. The aforementioned 1978 inspection report states that
the perimeter embankment was constructed of a lean clay and shale
mixture (Appendix A — Doc 3). The Stability Assessment Report
(Appendix A — Doc 5) assumes the embankment was constructed of lean
clay and bottom ash. The original design drawings and description of the
Bottom Ash Pond perimeter embankment are not available.

The Bottom Ash Pond is divided into three cells by two internal splitter
dikes that are built below the crest of the perimeter dike. No additional
data were provided concerning these dikes.
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2.5.2 Outlet Structures

Fly Ash Pond

The only outlet structure is located at the east end of the pond (Appendix
A, Document 4). The outlet structure consists of a skimmer barrier
connected to an overflow drainage shaft and 24 inch diameter corrugated
metal pipe to Adair Run.

Bottom Ash Pond

The only outlet structure is located at the west end of the clearwater pond
cell (Appendix A, Document 4). The outlet structure consists of a
skimmer barrier connected to an overflow drainage shaft and a 30 inch
diameter reinforced concrete pipe to East River.

2.6 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

To the best of Dewberry’s knowledge, there is no critical infrastructure within five
miles downstream of both Management Units. The nearest downstream town is
Hinton, West Virginia approximately 20.5 miles downstream of the Ash Ponds.
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS

3.1 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS

VA DCR has a Dam Safety Program, under which both the Fly Ash Pond
(Inventory Number 070101) and Bottom Ash Pond (Inventory Number 070102) are
State Regulated. Each pond was issued a six-year Regular Class 111 Operation and
Maintenance Certificate on March 20, 2008 (Appendix A, Document 2A and
Document 2B). Under the dam safety program, the Owner is required to submit
annual inspection reports to DCR as well as an engineer’s inventory report and a
renewal certification application at the conclusion of each six-year term. Permitting
is administered by VA DCR dependent on information provided by the Owner
regarding basic inventory of each pond, an emergency action plan and an operation
and maintenance review.

Additionally, the ponds are permitted through Virginia Department of
Environmental Quality (VA DEQ). The Fly Ash Pond and the Bottom Ash Pond
are currently listed as Outfall 006 and Outfall 004 respectively, under NPDES
Permit No. VA0000370, issued July 15, 2009.

3.2 SUMMARY OF SPILL/RELEASE INCIDENTS

Fly Ash Pond

Documents supplied by the Owner indicated that a slope failure of the northern dike
occurred upon first filling of the pond as well as a 10 ft deep sink hole along the
south-west corner of the dike. The slope failure and sinkhole incidents appear to
have occurred at separate times prior to 1978; however, no documentation could be
found that confirmed a spill and/or release of CCRs due to these incidents. In
response to the incidents it was recommended that the suitability of compacted fly
ash as an embankment material be evaluated (Appendix A, Document 3).

Bottom Ash Pond

No documented spill/release incidents have occurred in association with the Bottom
Ash Pond to the best of Dewberry’s knowledge.
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION

41 SUMMARY OF CONSTRUCTION HISTORY

411

41.2

Original Construction

Fly Ash Pond

The Fly Ash Pond was constructed in 1965. The original layout consisted
of three separate fly ash pond cells: Upper, Middle and Lower. Please
refer to Section 2.5.1 for construction material used during construction.

Bottom Ash Pond

The Bottom Ash Pond was constructed in 1963. The original layout
consisted of an earthen embankment running along both the East River
and New River. Please refer to Section 2.5.1 for construction material
used during construction.

Significant Changes/Modifications in Design since Original Construction

Fly Ash Pond

Since original construction, the Middle pond cell has become a permitted
landfill and the Lower pond cell has become a storm-water management
(SWM) basin that serves the landfill. The Upper pond cell, which is
known today as the auxiliary Fly Ash Pond, is the facility that was
assessed for preparation of this report.

Engineering drawings provided by the Owner indicate some modifications
to the Fly Ash Pond (Appendix A, Document 4). The outlet structure was
modified to improve the drainage shaft masonry and reinforcement in
1965, and, in 1973, a pipe trestle was added to the slurry pipes that
discharge into the pond. Drawings also indicate an increase in the
capacity of upstream storage area in 1976; however, it is unclear whether
this increase was for the Fly Ash Pond or Landfill storage areas. No
record was found that documents the date and details of the installation of
piezometers and observation wells along the embankment of the facility.
This is also true for the toe drain system and riprap armor on the
downstream embankment running along the New River.
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Bottom Ash Pond

The Bottom Ash Pond layout was modified in 1976 to its current multi-
cell layout. Engineering drawings note the modification of the bottom ash
storage area and construction of the intermediate outfalls from the north
pond cell and south pond cell to the clearwater pond cell (Appendix A,
Document 4). No records were found that document the date and details
of the installation of piezometers and observations wells along the
embankment. This is also true for the riprap armor added to the
downstream embankment running along the New River.

Significant Repairs/Rehabilitation since Original Construction

Fly Ash Pond

The slope and sinkhole failures that occurred as discussed under

Section 3.2 were repaired, but based on documentation provided, no
information was found regarding the design and construction of the
repairs. It appears no other significant repairs/rehabilitation have occurred
since original construction based on the documentation provided by the
Owner.

Bottom Ash Pond

It appears no significant repairs/rehabilitation have occurred since original
construction based on the documentation provided by the Owner.

4.2 SUMMARY OF OPERATIONAL PROCEDURES

421

4.2.2

Original Operational Procedures

Data reviewed by Dewberry did not contain the original operational
procedures for the Fly Ash Pond or Bottom Ash Pond.

Significant Changes in Operational Procedures and Original Startup

Significant changes in operation procedures and original startup cannot be
confirmed based on the documentation reviewed by Dewberry.
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4.2.3 Current Operational Procedures

Fly Ash Pond

The Fly Ash Pond is currently not in operation and appears to be empty
of CCRs. On the day of the assessment, the bottom of the facility was
mostly dry with the exception of a small isolated low spot near the outfall
of the pond where rainwater had collected. Until early 2009, the pond was
used as an emergency backup pond for storing wet fly ash. From the
1970’s to 2009 the pond intermittently received wet fly ash (on average
four times a year) until 2009 when the slurry pipes to the pond were turned
off. Today the Plant hauls 100% of all generated fly ash to permitted
offsite landfills.

Bottom Ash Pond

The Bottom Ash Pond consists of two splitter dikes that create three cells:
north, south and clearwater cells. Bottom ash from the Plant is sluiced to
either the north or south cell while the other cell remains inactive. The
inactive cell is periodically dredged of bottom ash after dewatering, and
the material is loaded onto trucks where it is hauled offsite for permitted
disposal. Overflow from the active cell is discharged to the clearwater cell
through an outlet structure. Water from the clearwater cell flows into a
skimmer structure and into a decant tower where it is conveyed to East
River through a 30 inch diameter concrete pipe.

4.2.4 Other Notable Events since Original Startup

Based on the documentation provided, no other notable events have
occurred with regards to operations since original startup of the Fly Ash
Pond and Bottom Ash Pond.
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5.0 FIELD OBSERVATIONS

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

Dewberry personnel Scott Clarke, P.E. and Lorainne Ramos Nieves, P.E., CFM
performed a site visit on February 16, 2011 in company with the participants listed
under Section 1.3.1.

The site visit began at 8:30 AM. The weather was clear and sunny. Photographs
were taken of conditions observed and selected photographs are included in this
report for visual reference. All pictures were taken by Dewberry personnel during
the site visit. Appendix B includes two Coal Combustion Dam Inspection Checklist
Forms; one for the Fly Ash Pond and one for the Bottom Ash Pond (see Appendix
B — Docs 9 and 10). These checklists provide a good summary and inventory of the
items assessed during the site visit.

5.2 FLY ASH POND
5.2.1 Crest

The crest of the perimeter dike had no significant signs of depressions,
tension cracks or other indications of settlement or shear failure. Figure
5.2.1-1 and Figure 5.2.1-2 shows the typical crest conditions along the
perimeter dike.

Figure 5.2.1-1: Crest, Northwest. New
River to the right not seen in this figure.
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Figure 5.2.1-2: Crest, Southeast. Route 649 to the right.

5.2.2 Upstream/Inside Slope

The upstream slope of the perimeter dike, including all groins, had
adequate and well maintained cover of grasses/weeds. There were no
obvious signs of scarps, bulging cracks, depressions or other indications of
slope instability. Some woody vegetation was noted growing on the
northwest upstream slope of the pond. Figures 5.2.2-1 and 5.2.2-2 show
representative upstream slope sections of the perimeter dike.

Figure 5.2.2-1: Upstream slope, Southeast. Note woody
vegetation to right in foreground.
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Figure 5.2.2-2: Upstream slope, North.

5.2.3 Downstream/Outside Slope and Toe

The downstream slope of the perimeter dike is vegetated with various
species of maintained grasses and weeds. Significant woody vegetation
and underbrush was noted growing at and beyond the toe of the north dike
towards the New River. Based on what could be visually assessed, there
were no scarps, sloughs, bulging, cracks, depressions or other indications
of slope instability. Figures 5.2.3-1 thru 5.2.3-3 show representative
downstream slope sections of the perimeter dike.

Figure 5.2.3-1: Downstream slope, Southeast. Note woody
vegetation and trees growing at toe of the embankment.
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Figure 5.2.3-2: Downstream slope, Southwest.

Figure 5.2.3-3: Downstream slope, Northwest.
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5.2.4 Abutments and Groin Areas

All groins appear stable with a well maintained cover of grass. There
were no observed scarps, sloughs, bulging, cracks, depressions or other
indications of slope instability.

Figure 5.2.4: Groin, Northwest.
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5.3 BOTTOM ASH POND

5.3.1 Crest

The crest of the perimeter dike had no significant signs of depressions,
tension cracks or other indications of settlement or shear failure. Figure
5.3.1-1 and Figure 5.3.1-2 shows the typical crest conditions along the
perimeter dike.

Figure 5.3.1-1: Crest, Northwest. Figure 5.3.1-2: Crest, Northwest. New
River to the right.

5.3.2 Upstream/Inside Slope

The upstream slope of the perimeter dike, including all groins, had
adequate and well maintained cover of grasses/weeds. Some minor
erosion repair work done along the upstream slope adjacent to outlet
structure but overall no obvious signs of scarps, bulging cracks,
depressions or other indications of slope instability. Figures 5.3.2-1 and
5.3.2-2 show representative upstream slope sections of the perimeter dike.
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Figure 5.3.2-1: Upstream slope, Southwest.

Figure 5.3.2-2: Upstream slope, Southwest. Outlet
structure in the background with erosion repairs to the right.

5.3.3 Downstream/Outside Slope and Toe

The downstream slope of the perimeter dike is vegetated with various
species of maintained grasses and weeds. Significant woody vegetation
and underbrush was noted growing on the slope of the dike adjacent to
East River. Lower section of the dike adjacent to New River is protected
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with rip-rap armoring. Based on what could be visually assessed, there
were no scarps, sloughs, bulging, cracks, depressions or other indications
of slope instability. Figures 5.3.3-1 thru 5.3.3-2 show representative
downstream slope sections of the perimeter dike.

Figure 5.3.3-1: Downstream slope,
Northwest. New River to the right.
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Figure 5.3.3-2: Downstream slope, East. East River to the
right. Note woody vegetation and trees growing on dike.

5.3.4 Abutments and Groin Areas

All groins appear stable. All are covered with grass that is maintained
except the north groin adjacent to the outlet structure where erosion has
been repaired with rip-rap armor. There were no observed scarps, sloughs,
bulging, cracks, depressions or other indications of slope instability.
Figure 5.3.4 shows the groin with the repair.

Figure 5.3.4: North groin. Note rip-rap placed in groin
area.
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54 OUTLET STRUCTURES

5.4.1 Overflow Structure

Fly Ash Pond

When the Fly Ash Pond was active, flow would exit the outlet structure
over a skimmer and weir and into a discharge pipe that would convey the
outflow to Adair Run. The invert of the weir is well above the invert of
the pond implying there used to be a permanent pool when the facility was
active. There is no low level drain for the facility. The outlet structure
appears to be in satisfactory condition despite its discontinued use (Figure
5.4.1-1). Because there is no low level drain, runoff puddles at the bottom
of the inactive facility until it evaporates and/or infiltrates into the ground.

Figure 5.4.1-1: Outlet structure, Northeast.

-
<
L
=
>
=
O
&
L
s
—
L
)
o
<
-t
o
i
2,
-

Glen Lyn Plant 5-10
American Electric Power Coal Combustion Residue Impoundment
Glen Lyn, VA Dam Assessment Report




FINAL

Bottom Ash Pond

The overflow spillway structure is located at the northwest perimeter dike
(Figure 5.4.1). The structure appears to be in satisfactory condition. The
water exiting the outlet structure into the East River appeared to be
flowing clear and there were no signs of clogging.

Figure 5.4.1: Outlet Structure, Southwest.
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5.4.2 Outlet Conduit

Fly Ash Pond

Outlet conduit (Figure 5.4.2-1) consists of a 24-inch corrugated metal pipe
with a weir at its outlet. It is suspected the weir was used for monitoring
purposes when the facility was active. The conduit appeared to be in
satisfactory shape based on what could be observed in the field. No signs
of clogging were observed.

Figure 5.4.2-1: Fly Ash Pond outlet conduit to East River.
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Bottom Ash Pond

Outlet conduit (Figure 5.4.2-2) consists of a 30-inch reinforced concrete
pipe. The conduit appeared to be in satisfactory shape based on what was
observed in the field; however, it was noted that there was some soil and
rock debris inside the conduit lessening its capacity. Water exiting the
outlet appeared to be flowing clear.

Figure 5.4.2-2: Bottom Ash Pond outlet conduit to East
River.
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6.0 HYDROLOGIC/HYDRAULIC SAFETY

6.1 SUPPORTING TECHNICAL DOCUMENTATION

6.1.1

6.1.2

6.1.3

6.1.4

Flood of Record

No documentation was provided to Dewberry regarding local flood
records. USGS river gage (USGS 03176500) located along the New River
at Glen Lyn shows the largest peak flows occurred during 1916 and 1940
(See Appendix A, Document 1, Exhibit 1). These peak flows are
comparable to the New River 1% annual chance (100-year) discharges
found in the Giles County FIS Study (See Appendix A, Document 1,
Exhibit 2). Therefore, it appears that the flood of record is comparable to
the base flood elevation of 1525 to 1526 feet specified in the Giles County
FIRM dated December 25, 2009, Map Number 51071C0176C and the
FIRM dated September 25, 2009, Map Number 51071C038C (See
Appendix A, Document 1, Exhibits 3 and 4).

Inflow Design Flood

Data reviewed by Dewberry did not contain Inflow Design Flood
information.

Spillway Rating
Data reviewed by Dewberry did not contain Spillway Rating information.
Downstream Flood Analysis

Data reviewed by Dewberry did not contain a downstream flood analysis

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

Data reviewed by Dewberry did not contain the necessary documentation to make
a proper determination on adequacy of hydrologic and hydraulic safety factors that
were or were not considered in the design of the Fly Ash Pond and Bottom Ash

Pond.
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6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY

No technical documentation was submitted regarding Hydrologic and Hydraulic
Safety; therefore, an assessment cannot be made at this time.

Virginia DCR DSFM plans in 2012 to direct the Owner to further
investigate runoff control to and from these ash ponds (see Appendix A —
Docs 6 and 7). The request reflects the State’s concern that the Owner has
not provided adequate hydrologic information and has underestimated the
amount of drainage to the ponds.
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7.0 STRUCTURAL STABILITY

7.1 SUPPORTING TECHNICAL DOCUMENTATION

711

7.1.2

Stability Analyses and Load Cases Analyzed

Fly Ash Pond

A stability analysis report was provided for the Fly Ash Pond (Appendix
A, Document 5). The report was prepared by GAI in 2007 and revised in
2009. The report was prepared as part of a proposed expansion of the
existing onsite landfill into the inactive Fly Ash Pond. The slope stability
analysis of the Fly Ash Pond perimeter dike considered static and seismic
loading assuming the facility acted as a landfill with soil saturated to
existing groundwater levels (phreatic surface).

Bottom Ash Pond

A stability analysis report was provided for the Bottom Ash Pond
(Appendix A, Document 6). The report was prepared by the Owner in
2011. The report was prepared as supporting documentation for use in
preparation of this report. The slope stability analysis of the Bottom Ash
Pond perimeter dike considered varying conditions of static and seismic
loading.

Design Parameters and Dam Materials

Fly Ash Pond

Ten boring logs were completed in 2006 by GAI (Appendix A,
Document 5). Borings indicate that soils consist primarily of fly ash and
alluvium with lesser amounts of residuum. The thickness of the fly ash
ranges from 28 ft to 50 ft. Alluvial and residual soils, consisting of sands
with varying amounts of silt, clay and gravel, were encountered at all
borings. Bedrock consisted primarily of shale. The steepest slope used in
the analysis was 2.2H:1V.

Bottom Ash Pond

Nine boring logs were completed in 1995 by the Owner (Appendix A,
Document 5). Overburden foundation material consists of layers of clay
shale, sand and gravel, and sandy clay. Boring log shows bottom ash
material throughout the embankment whereas the 1978 inspection report

Glen Lyn Plant

7-1

American Electric Power Coal Combustion Residue Impoundment

Glen Lyn, VA

Dam Assessment Report



-
<
L
=
-
O
o
(@
L
>
—
- -
O
o
<
<
o
Ll
2
=

7.1.3

7.1.4

FINAL

(Appendix A, Document 3) states that the dikes were constructed of a lean
clay and shale mixture. For the purposed of the slope stability analysis the
embankment was assumed to be constructed of lean clay and bottom ash.

Uplift and/or Phreatic Surface Assumptions

Fly Ash Pond

Piezometer water-level readings vary from approximately elevation 1501
ft to 1487 ft and are significantly impacted by the New River according to
the report by GAI (Appendix A, Document 3). Phreatic surfaces were
incorporated into the stability analyses with the surface elevation between
elevation 1488 ft and 1500 ft for Section A-A and at elevation 1500 ft for
Section B-B.

Bottom Ash Pond

Uplift and/or Phreatic Surface Assumptions are not discussed in the
stability analysis report.

Factors of Safety and Base Stresses

Fly Ash Pond

Factors of Safety range from 1.01 to 2.73 for static and seismic loading
cases for landfill scenario, see Table 7.1.4-1.

Table 7.1.4-1: Factors of Safety for Fly Ash Pond

Section _ » Calculated | Required Safety Factor
L ocation Loading Condition Safety (Us Army Corp of
Factor Engineers)
Static — Toe Failure 1.90 1.5
B-B Seismic — Slope Length 1.92 1.0
Berm Static — Slope Length 2.73 1.5
Seismic — Toe Failure 1.45 1.0
AA S_tati§ - Slope Length 2.12 1.5
Protective Selsm_lc — Slope I__ength 1.23 1.0
Dike S'_[atlg —Toe Fall_ure 1.29 1.5
Seismic — Toe Failure 1.01 1.0
Glen Lyn Plant 7-2
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Bottom Ash Pond

Factors of Safety range from 1.08 to 1.73 for static and seismic loading
cases, see Table 7.1.4-2

Table 7.1.4-2: Factors of Safety for Bottom Ash Pond

Required
. Safety Factor
LSectlgn Loading Condition CERIEIEE (USyArmy
ocation Safety Factor
Corp of

Engineers)
Steady-state seepage, drained 1.73 1.5
Upstream Maximum surcharge, undrained 1.72 15
Seismic loading undrained 1.16 1.0
Downstream Steady-state seepage, drained 1.60 15
Seismic loading undrained 1.08 1.0

7.1.5 Liquefaction Potential

Liquefaction potential was not discussed in any of the documents
submitted by the Owner for either pond.

7.1.6 Critical Geological Conditions

Documents submitted did not appear to indicate any critical geological
conditions in the vicinity of the two ponds. It was noted by the Owner
during the one-day site visit that the Plant is located near a fault that runs
just south and approximately parallel to the ponds.

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

The supporting technical documentation submitted to support the structural stability
of the Bottom Ash Pond appears to be adequate. The supporting technical
documentation submitted to support the structural stability of the Fly Ash Pond
appears to be adequate if the pond remains empty and dry. However, if the pond
may be used for impounding ash in the future, then static and seismic loading cases
should be evaluated assuming the facility acts as an impoundment (instead of a
landfill) with its pool full to the crest of its existing spillway.
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7.3 ASSESSMENT OF STRUCTURAL STABILITY

Fly Ash Pond

Based on a visual site assessment and review of documentation provided, the
overall structural stability of the perimeter dikes for the Fly Ash Pond appears to be
fair. This rating considers the fact that there were no obvious signs of structural
instability during the one-day site visit; that the facility is currently well maintained
and inspected regularly; and that the drainage area to the facility is contained to the
perimeter dikes. However, the facility has an undocumented history of slope and
sinkhole failures that occurred prior to 1978; liquefaction potential was not
evaluated; and the slope stability analysis did not evaluate the static and seismic
loading cases where the facility acts as an impoundment (instead of a landfill).

The Virginia DCR indicated in its letter that it will require the Owner to perform an
assessment of the structural stability of the pond, assuming a full impoundment.
(see Appendix A — Doc 7)

Bottom Ash Pond

Based on a visual site assessment and review of documentation provided, the
overall structural stability of the perimeter dikes for the Bottom Ash Pond appears
to be fair. This rating considers the fact that there were no obvious signs of
structural instability during the one-day site visit; that the facility is currently well
maintained and inspected regularly; and that the drainage area to the facility is
contained to the perimeter dikes. However the liquefaction potential was not
evaluated; and the dike along the East River is heavily covered with woody
vegetation making inspection of the dike in that area difficult.

The Virginia DCR indicated in its letter that it will require the Owner to perform an
assessment of the structural stability of the pond, assuming a full impoundment to
the crest. (see Appendix A — Doc 8)
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION

8.1 OPERATING PROCEDURES

Operating procedures reviewed appear adequate for the Fly Ash Pond and Bottom
Ash Pond. Today only the Bottom Ash Pond is in operation whereas the Fly Ash
Pond is currently inactive and being considered for transition into an extension of
the adjacent onsite ash landfill.

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES

In 1983, the Owner adopted a Dam and Dike Inspection and Maintenance Program
(DIMP), where all earthen dams and dikes used for ash storage or disposal, waste
water ponds, and large cooling water storage facilities under the Owner’s
management are routinely inspected, documented, and monitored. Under this
program, there are four separate levels of inspection. First is to routinely make
inspections by plant personnel to monitor visible changes; second is to make formal
‘checklist type’ inspections completed by plant personnel on a quarterly basis; third
Is to routinely schedule engineering inspections supervised by a professional
engineer according to the risk classification of the dam; and, fourth are non routine
inspections completed after heavy rains, seismic activity or other major events. The
inspection and maintenance program continues today for the Fly Ash Pond and
Bottom Ash Pond.

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATIONS
8.3.1 Adequacy of Operating Procedures
Operating procedures appear adequate.
8.3.2 Adequacy of Maintenance

Maintenance procedures appear adequate.
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9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM

9.1 SURVEILLANCE PROCEDURES

Surveillance procedures are in conformance with the Owner’s adopted DIMP as
discussed under Section 8.2.

9.2 INSTRUMENTATION MONITORING

Instrumentation including piezometers and observation wells were installed at the
Fly Ash Pond and Bottom Ash Pond as temporary measures to collect data for use
in the slope stability analyses for each pond. A continuous record of observations
from these instruments is not tracked.

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM
9.3.1 Adequacy of Inspection Program
Inspection program appears adequate.
9.3.2 Adequacy of Instrumentation Monitoring Program

No permanent instrumentation monitoring program.
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APPENDIX A

Document 1

Exhibits 1 - 5
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Exhibit 1: USGS Peak Streamflow, USGS 03176500 New River at Glen Lyn, VA

-;L_ﬁ UsSGS Home
" g Contact USGS

grfence for a clhanging world Scarch USGS

National Water Information System: Web Interface

Dals Latogory L agreph s Ao
Surface Water - United States - G0

News updatad Novembear, 2010

Peak Streamflow for the Nation
USGS 03176500 NEW RIVER AT GLEN LYN, VA

Available data for this site  Surface-water: Peak streamflow - GO
Giles County, Virginia , Output formats
Hydrologic Unit Code 05050002 Table
Latitude 37°22°22", Longitude 80° Graph

51°39° NAD27 -
' " Tab-separated file

Drainage area 3,783 square miles Aelezemsiziln

Gage datum peakfa (watstors) format

1,490.11 feet above sea level NGVD29 || Reselect output format

Gage Stream- Water Gage Siream-
Date Height flow Year Date Height flow
(feet) (cfs) (feet) (cfs)

1878 Sep. 13, 1878 33.10° 240,000%7|| 1962 Dec. 13, 1961 11.28 43,000°
1915 Dec. 05, 1914 13.50° 38,000( 1963 Mar. 13, 1963 12.72 57,000°
1916 1ul. 16, 1916 31.10° 210,000 1964 Mar. 06, 1964 9.57 29,200°
1917 Mar. 05, 1917 13.50° 34.,000( 1965 Mar. 27, 1965 11.39 44(0005
1918 Jan. 29, 1918 14.60° 40,000 1966 Feb. 14, 1966 14.37 74,000°
1919 Oct. 26, 1918 19.00° 73,000/ 1967 Mar. 07, 1967 10.28 34,200°
1920 Apr. 03, 1920 12.00° 27,000/ 1968 Mar. 14, 1968 8.65 22,900°
1921 Feb. 11, 1921 12.40° 20,000| 1969 Oct. 19, 1968 9.66 29,600°
1922 Mar. 16, 1922 10.40° 20,000( 1970 Jan. 01, 1970 9.86 31(0005
1923 Jun. 13, 1923 15.00° 43,000 1971 Feb. 14, 1971 9.31 27,200°
1924 Jan. 17, 1924 15.00° 43,000 1972 Jun. 22, 1972 17.36 105,000°
1925 Dec. 09, 1924 9.70° 17,000| 1973 May 29, 1973 16.69 93,600°
1926 Jan. 19, 1926 12.00° 27,000 1974 Apr. 05, 1974 11.75 47,000°
1927 Nov. 16, 1926 10.74° 42.000( 1975 Mar. 14, 1975 14.49 71,400°
1928 Auag. 17, 1928 13.47° 66,000 1976 Jun. 21, 1976 12.67 55,000°
1929 Mar. 01, 1929 10.40° 36,100| 1977 Apr. 05, 1977 17.16 98,900°

Water
Year
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1930 Oct. 03, 19292 16.75° 99,000( 1978 Nov. 07, 1977 18.12110,000° |
1931 Aug. 23,1931 7.65° 19,600 1979 Feb. 26, 1979 13.62 63,600°
1932 May 02, 1932  7.94° 21,200 1980 Apr. 15, 1980 12.08 49,700°
1933 Oct. 18, 1932 9.847 32,500 1981 May 29, 1981 9.59 31,600°
1934 Mar. 28, 1934 35,000°{ 1982 Feb. 04, 1982 12.14 50,400°
1935 Jan. 23, 1935 13.40° 63,600 1983 Apr. 10, 1983 12.96 5?,1005
1936 Feb. 15, 1936 12.00° 51,600( 1984 Feb. 15, 1984 11.96 48,700°
1937 Jan. 20, 1937 10.95° 43,500( 1985 Aug. 19, 1985 8.95 24,700°
1938 Oct. 20, 1937 12.65° 56,600( 1986 Nov. 05, 1985 12.55 53,500E
1939 Jan. 31,1939 7.60° 20,100%| 1987 Apr. 25,1987 15.97 85,200°
1940 Aug. 14, 1940 27.50 335,0005 1988 Jan. 20, 1988 6.47 12,9005
1941 Jul. 06, 1941 8.30 24,3005 1989 Sep. 23, 1989 17.71 103,0005
1942 May 22, 1942 10.91 43,100°( 1990 Nov. 17, 1989 11.38 44,300°
1943 Dec. 31, 1942 9,55 33,200°(| 1991 Mar. 31, 1991 9.61 31,600°
1944 Feh. 18, 1944 11.01 43,000°| 1992 lun. 05, 1992 17.47 100,000°
1945 Sep. 18, 1945 14.50 76,000°( 1993 Mar. 24, 1993 17.47 100,000°
1946 Jan. 08, 1946 13.50 66,000°] 1994 Aug. 18, 1994 13.58 62,400°
1947 Jan. 21, 1947 11.10 44,700°( 1995 Jan. 16, 1995 19.83125,000°
1948 Feb. 15, 1948 11.32 46,300°(| 1996 Jan. 19, 1996 18.01 105,000°
1949 Dec. 04, 1948 11.66 40,700°(| 1997 Dec. 02, 1996 11.28 43,500°
1950 Feb. 02, 1950 9.09 29,600°( 1998 Apr. 20, 1998 12.93 56,700°
1951 Dec. 08, 1950 14.85 79,0005 1999 May 15, 1999 6.88 15,3005
1952 Mar. 12, 1952 9.90 35,4005 2000 Apr. 19, 2000 7.49 13,1005
1953 Feb. 22,1953 11.42 47,100%(| 2001 May 23, 2001 9.82 33,200°
1954 Mar. 01, 1954 11.93 51,5005 2002 Mar. 19, 2002 11.28 43,50(.'!E
1955 Apr. 15,1955 10.12  36,900%(| 2003 Feb. 23, 2002 15.71 82,700°
1956 Apr. 17,1956 11.13 44,700°(| 2004 Nov. 20, 2003 17.40 99,600°
1957 Apr. 06, 1957 13.57 66,700°( 2005 Mar. 29, 2005 10.64 38,900°
1958 Mar. 31, 1958 10.41 35,300°| 2006 Jun. 28,2006 11.01 41,5008
1959 Dec. 29, 1958 12.15 52,000°( 2007 Mar. 17,2007 8.54 24,300°
1960 Mar. 31, 1960 13.60 66,000°( 2008 Oct. 27, 2007 8.45 23,700°
1961 May 13, 1961 12.14 51,000°(| 2009 May 08, 2009 8.76 25,300°

B Peak Gage-Height Qualification Codes.

= 3 — Gage height at different site and{or) datum
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Exhibit 2: FEMA Giles County FIS Study, Table 1-Summary of Discharges.

IFABLE 2. SUSMMARY OF DISCHARGLES
- PEAK DISCHARGES {cubic fret per socond)
AND LOCATION h& H-J_n f-::."LJ." '_'\l.'.;;,‘” ' "”_\':,:.:‘Ll =
Change Cha=ee Che=aey Chapey
DOE CREEK
Al mogls, Pembroke 26 Ji) 1690 LT 3850
Alvowe \I,‘:,-- Hollow, Pembrobe ki 1 &%) L 3540
At 175 Higlway £60 09 i =0 (L1 i3
t\ml“.i\“ Roweaes 6.2 R90 I A5 A5 1,550
Al S1ame Route 673 3, 120 120 S 1EIS
Al St Roue i 8 Bl (L] o 1 3 A6
FAST RIVER
LS, Mighway 46, Glen Lyn Th 2200 K150 9.750 14,0500
GREEMBRIER BRANCH
A Maowih LE L1 3ol TR P
P ALUS Highway 2640 16 150 335 1% 358
A1 31asc Kouwe 6B 150 Sib L] 430
z LAURFL BRANCTI
m At Maounh 4 433 whah 123 Tadh
r;;\l_:\r'-_i:‘_l:‘iufl‘I"‘i"".‘: Roue 3.3 420 L X0 a6
E LITTLE STONY CREEK
At Yioush, Prebroke 24,2 2.0 o ) 2120 TN
: Bohmson Avenue., Pembroke LN ] * 1iE 1 RE 4 TN TASD
At State Rouwe 658 21 2100 3,600 1200 5,0
‘ , I‘:;ul:‘:‘_la'\-" Nafional Fosest L gss L 1] ST 6.1
ALAYS HOLLOW
o A1 Mouth, Pembroke ind 143 67} A AGdp
MILL CREFR
a At Mouth, Namows LR Olls 1,140 141 —.
Lo |l"‘_|'. T, e Tonks L T8 (5 3in )]
m PINEY CREER
At Viauith w0k (U} s 2s %
> 6,900 Foct above Mowth £ § A%4) §7% T
NEW RIVER
H AL TLS Highway <60, Glen [wr 3765 % S0 174,000 REATTT 4501000
Cross Section F al Rich Creek 3,700 Ui S 174 0 2305000 3 SE1(HND
: Downstream of Namows 3725 97 ADD 172400 125750 446, 300D
Ll
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Exhibit 3: FEMA Giles County FIRM, Map Number 51071C0176C
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Exhibit 4: FEMA Giles County FIRM, Map Number 51071C0038C
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Exhibit 5: USGS Seismic-Hazard Map for Central/Eastern US, 2%/50 Years, 2008

PGA with 2%/50 yr PE, 2008
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APPENDIX A
Document 2A

Virginia DCR Inventory Number 07101
Certificate, Inventory Report and Operation &
Maintenance Program
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DOCUMENT 1: VIRGINIA DCR INVENTORY NUMBER 07101 CERTIFICATE, INVENTORY REPORT AND OPERATION &
MAINTENANCE PROGRAM #ﬂ:“gﬁ:.\’h{

L Preston Bryant, In %gfé*‘ o Joseph W Maronn
Secretary of Matural Resoutces qﬂﬁ--‘? ,F"‘ Director

COMMONWEALTH of VIRGINIA

DEPARTMENT OF CONSERYATION AND RECREATION
207 Giewermor Sireel. Swle 206
Righmcnd. Yingemia 222 19.20140
(A0kp AT 0SS bax (8017630

April 4, 2008

Appalachian Power Company
Altn: Wiltiam Smith

Post Office Box 2021
Roanoke, VA 24022-2122

RE: Glen Lyo Fly Ash Dam, lnventory Number 07101
Dwear Mr. Smith:

The Operation and Maintenance Certificate Application for Glen Lyn Fly Ash [am, Inventory
Number 17101, and the required suppoming documents have been reviewed lor compliance with the
provisions of the Code of Virginia, Dam Safety Act, (Section 10.1-604 et. seq ) and the regulations
promulgated by the Virginia Soil and Water Conservation Hoard (Board). Based on this information,
ow March 20, 2008, the Board issued a six-year (03/20/2008 - 3/31/2014} Regular Class {I[ Operation
and Maintenance Certiticate (Certificate). The Ceriificate and other pertinent data are enclosed.

The Dam Safety Act requires dam owners to maintain their dam in a ¢ondition to prevent
unreasentable threats to life and property of others. The classification of your dam and the Certificate
issued were based on the eurrent known downstream hazard potential from upstream characteristics. a
re-inspection teport, operation and maintenance application, and an emergency action plan. The
actions conlained in the docurnents accompanying your Certificate Application must be adhered to for
the duration of the terms contained in the Cetificate. To assist vou in adhering to the terms of the
Certificate, the following table provides a schedule of dates to submit requined documnents.

-
<
L
=
-
O
o
(@
L
>
—
L
O
04
<
=
o
L
2
>

State Parks » Seif and Water Conservation = Natwral Hevitage « Owteoor Recreation Planaing
Chciapeake Bay Local Ascistance » Dam Safeny and Floodplain Managemen = Land Conservation
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William Smuth
April 4, 2008
I*age 2

Annual Ownper's [nspection Owner’s Engincer Renewal Certification Six Year
Report Toventory Report Application by Owner and Owner’s
Engineer
03/31/2009
0373172010
03/31/2011
033172012
03/31/2013 12/31:2013 1773173013

Should you have questions, please direct them to Thomas . Robens, P.E., Dam Safety
Regional Engincer, Department of Conservation and Recreation, Dam Safety and Floadplain
Management Division, 8 Radford Street. Suite 203, Christiansburg, VA 24073, telephone 540-3%4.
2550 or viz e-mail at Thomas.Roberts@der virginia gov,

Director, Dam Satety & Flood

Enclosures as stated:

sincerely %
Willlam (3. Browning
atn wanagement Division

¢ Jumes M. Robinson, P.E., Dam Safety Program Manager
Thomas [. Roberls, PLE. Dam Safety Regional Engincer

ALEPGLODODOA
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DATA SIEET - OPERATION AN MAINTENANCE CERTIFICATE
Department of Conservation & Recreation
Division of Dam Saicty & Floodpiain Management
203 Gavernor Sureet, Suite 206
Kichmond, vV 23279.2004

- - —_

M of Dame Glen Ly Ely Ash Dan Mvenzony Nunher 0711
Lo ielinn CH sty e D Yeuar New Rive ! Cies Coesls Giles
. — i T —_— — . I - . —
Choner Appalachian Power Coinpany | Designed by Oasa Grande Consulinmts
AL Villiam Smith Constrctzd by Gemnge Lynch
s S o s |
f Tvpe ol Dam Earthiill | Purpose Sedinrent-1lv Asl
Dhnainaee Avea {Sq Miy (.02 Clvpe ol Watershed NFA
" Totai Heiwlv (F1) 43 - Elevation 1540
I Normal Pool Heiaht (Fry: 13 Llevamon 1514
i Moximinn Capacity fAcie Fry 300 Maxineon Aven {Acies) 1
Moonal Capacity (Acte 1°1) 30 Novmal Aqe {Actes) 5
mize Chissificalion Medium FLizand Classification 101
Reqiiead Smllwiy Dosign Flood  14%, PMF (| Avaslubie Spiflway Tesiyin Flood Impounds PMF
| e ol Spillway WA Vo of Section £ 30 |
Crpetatton aiul Maintenauce Plans & Schedule by AEPPedro Jose Amava-Trujillia, VA PE 2036174
() Reibspection or (X ) Inventony Repout by ALP Pedro Jose Anuva-Trejilio. VA PF #030174

Unersency Action Man fled with:
(X)) Virgimia Dept. of Bmeigeney Mimageunent
(X ¥ Local Comdmater of Emetgencey Services CiyConnty. Giles Coanty

Appitcation Reviewed and Reeenumended for- Six-Yea Regular O & ¥ Certilicate (3:2002008-3/31/201 3

- - ~F
It cL.E S
r"H-.-" Co _,___.A’/"_'TF.- /"/ ___.-'"" T
o y 3-' fmm ol - (/“‘- - s
' AN - : N
By Thomas | Roberts, PE ¥ 19966 Date Mareh 17, 2008

Concarrence with the Reconumendation

By Willtam G. Browning, Do D Mlarch 19, 2004

ALPGLODO0O4




COMMONWEAILTH of VIRGINIA

DEPARTMENT OF CONSERVATION AND RECREATION
DIVISION OF DAM SAFETY
VIRGINIA SOIL AND WATER CONSERVATION BOARD

DAM SAFETY CERTIFICATE
REGULAR
CLASS II1 OPERATION & MAINTENANCE CERTIFICATE NUMBER 07101

Appalachian Power Company, owner of Glen Lyn Fly Ash Dam in Giles
Clounty, is entitled to operate and maintain this dam pursuant (o the provisions
of the Dam Safety Act (Section 10.1-004 et seq., Code of Virginia) and
Regulations promulgated thereunder.

This cerificate is for a term of six vears, It becomes effective March 20,
2008 and expires March 31, 2014, In accordance with §4VALS0-20-100F of

the Regulations, the owner shall apply for a new certificate 90 days prior 10 its

W%w

expiralion.
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€DCR

D-parl.rrmt of Canservation A fearantion
OO RYEG SIRINIAS NATERAT & AECTTA ITOAL R OCLIRLS

INVENTORY REEFORT FUR CLASS [T AND CIASS IV IMPOLUNDING STRUCTURES

Refereace: hnpounding Struchue Remulations, 4VACS0-20-00 et seq , Virginia Seil and Water Conservation
Beard

1 Preject Infineation:
a. Name of fmpounding Struclure 91" F¥0 Fly Ash Dum
b Toventoty Mumbe 27101% Other Namo {it any) Fly Ash Pand
[+ Name of Reservoll  Slen Lym Plact kly Ash Pond
d Purpose of Reservait __ Standby use for impoundmant of oozl cambuation £ly ash.
Zediment and shormwiteor ronofl pond for ash Laadfill
2 Lowation of Tmpounding Stochire:
a Citw/Counly glleg Couaty Magisesial Distict
b Located i Fectimiles upswesmddownstrcam of Highway Mo 460
c Wame of Biver or Shcam  Dogr cund Feservoir adjacent to dNew River
d Lalflude M27 321 30M _._ Longinde I
kS Ownecship:
1 Owner's Name Appalachian Powexr Company
b Maibing Addrezs 40 Frankl rn Road #.0. Hox 2011
Rooncke, VA »ap2z-2131
¢ letephone (300 __ 9567423/ ol
4 Oweet's ngineer:
a Trpineeing Fiim/Engince aroricaun Klectrie Bewer Service Corperation
B ProFssional Engincer Wiginia Nombet __bedrs dose amaya-Trufillo VAHQI6EI 74
<. Muiling Aefdress @ Riverside Flasa '

Colurhus, Chio 43213

el Telephone { 614 T16-1000 ar (414} f16-35936

(DCR 199 104) (12/01)

AEPGLONONTS
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3. Ieonnding Strocture Data (AT elevations WGYD uirdess notedy:

d. Typieof Mateial earth_ X COnCd 2E
lim
& Topof Dam

¢ Dwwnatream [oe (Lowest)

d Heipht of Dam

e Crest Banpth (Exclusive of Spillway)
F Crest Width

g Upsiréam Slope

h. Deawnswrean Slops

a Reservol Dhuls
2 Maximucn Capacity
b Maanem Pocl
e Maxiroum Yool Surfaces Arza

¢ Wormal Capacity

IMASCHY

Desich Confloaration

1540 Fley [if known)

appn. 1497 Elew {if known)

4% lizet
2230 Fset
30 o faer

25 H:_ 1 V¥

Desion Configmmion

1BS Avre-foet
1538 Elev {if kmown}
1t Aves
155 Acco fut

appr. lElD_Fl&v (tf known)

< ™ormal Panl
f Wormal Pool Sutface Area L _Acrcs
Frecboard (Nomal Paol to Tep)} a0 Leet
h 1rccboard (Mannal Pocl to Emer gency} NSAR O Feel
7 Spilhway Data Tvpe Construction Mt tal Maximurh Capacity
a Low Yevel Imin T - - ——
Weir & Pipe Conorekbe £ Shesl 306 «ofa

b Principal Spillway

¢ Fmeigency Spiliway wip

d Low Lewel Dram

Principal Spillway

]

£ Emeipency Spillwuy

(DCR 199-104) (12/67)

Desipa Con (sucatlion

KSR - Flev {if koown)

p g ] Flewv {if known)

/s Flew {iEknawsm)
2

AEPGLONNOTG



g Drielly desciibe the Juw level drain and principal spillway to include dimensions, materials of’
consireciion, trash guards, location m reservonr and throush dam, and orfentation of intak: and

discharge fo dam if looking downsuream:  m/a

h. Daseribe the emetgency spillway to include dimensions, whethat the spillweay is an 2arth

channel o athet construction, spillway swnface protection, and oricmtation to dam if noking

downstream: MfA .

2 Watershed Data (Class 1] only):
A0 F Acyes
4 Drainage Areg .16 Bg Miles
b. Type and Extent of Watershed Development Roadway arourd the crese of dika.
c. lime of Concentration --  Method --

d  Bpillway Dysign Flood used {mark appropriate box)
_ _PMT, source

. M2 Bl sowree

IO Yz sores

__ M) Yem, sourco

-
<
LU
=
-
O
o
Q
L
>
—
L
O
[0 4
<
<
a.
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2
=

___Gther, sowce Mot sApelicabls

¢ Design inflow bydropmaph: Volume -- acie-leet;
Peak inflow - - CEFS:
Faintall dysatien of design inflow hydrograph -- betns

£ Freebomd during passage of spillway desisn flond oo fant

9. Impounding Straciure History

a. Date constuction completed 1965

» Desipn by Cavagrando Cocsultune ._ . Dater 1954 -

c  Builtbhy  wdknaown Date: 1785

{IICE 199-104) (1201} 3

AEPGLOOOOTT
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il Inspection dates 1578, 1980, 1382, and amnually from 1944 -2007

a2 [,m:;pl;;::iq_:.ns b}r Woodwaird-Clyde Conzultanis, l":EPSCr ,.,Ef_‘??c’ﬁl‘“tﬂ‘? Consul banl =

f. Tdecscription of repairs _Brush ard trea cutling, filliag ersaion, oullisa,

filling animal holcs, repatrs to soveral secpage gollaotion mives,

Flas thue inpeaiding stiectars eves been overfopped? Yes_ % Mo

a3

0 Empounding Shucture Assessment

a Provide Wicf descriprions for each item:

i Condition of the impounding shusture Haod

ii Condition Dfﬂl;1;_;ﬂr“ﬂf.r:;___._ T GD&; - —_—
s oo
v Condition of the dowhstonm ars Gc;n:[-_- - - ———

b Provide o narrative descrilsing any tecent chanpes in the inpoerding suuetice, resorvodr,
upsticam arca, and downstgam ares; Mo recept changes

Thiz upground resexwolr remains oub of serwviece far and is utilizad very

infroquaittly Tor web azh dispaosal

¢ Recormmendations for remedial measures; Roufine maintemance such au boces_and

brush cuttirg, F£illirg of srosimn gullies or animal burrows it Chey ofour

(DCR 199-104) (12/61) 4

AEPGLODOOTS



It Provide a sketeh of the impounding stroctere

See Attached gksten

CERFIFICATION BY OWNER'S ENGINEER (Clasy I only)

I herehy certify that the infonmation provided in this Inventory Repord has been examined by me aﬂtﬁ"fgjl{%% ;

to be tawe and corrcet T my professional judmment J,f' ,,"*"ﬁ L o
1., '.'_1.:
FHEATG toetne
Viginia Numby (36T _ f??wd}' Vi ‘r'-n @
—t 2,

¥ ——

o Sopprapn B
This g day of &Q\M&JW‘-} L, 8 "
CERTIFICATION BY OWHER (Class TV aals)

I hereby cettify that the infoiroation puovided in this Invento,y Repurt ts true and eoirect

Sined ﬁ/ﬁﬂiﬁr

{Qwnrr)

is | L& duy of ML‘J‘7_ o mo&

FPleass GII out and mrail #o:

Nepartment of Conservation and Recreatinn
Division of Dam Safety

23 Governor Skregf

Richmand, Yirginia 232192094
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(DCR 159-104) {12401 5
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PAGE & OF 10
REVISION 1
2/10/94
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[}mﬂmﬂ of Comsenvadion & fiac) 2aticn
CCRTT AN G ENTAS MAT AL A RETFATENAL 200915

OPERATION AND MAINTENANCE APPLICATION
CLASS L IT AND IIT IMPOUNDING STRUCTURES

Refarence: Imponnding Structures Regubations, 4YAQ S0-20-00 ¢ seq , Vicginia Soil and Water Conscrvetion Board

| MName of Impounding Strocluce; Clen Lyn Fly Ash Dam
Inwemiory Mumber: @Fid: Other Wame (if any}

2. Hezan] Potential Classificativn ium Table 1, Impounding Stiucture Reaulatioas:

(Cocle Ore) Clasg [ Class {1 Claszs 101

Fly Ash Pond

3 Mame of Owoer: Appalachian Bowep Combany
Addeesa: 40 Franklin Boad; P.0, Box 2921, Roanoke, VA 24022-2131
Telaphone: (Business) (BOLY 955-4237 (Residential) ()

4 Operating Man and Scheduls
Frovide a nanative for cach iccm:

a  Qpetation of conh ol gates and spilfways _Fixed weir elevation - fSee Artachment I

—_— - . -

b Operation of Bescrvoir Deain (naot oo exceed 4 foal dravdown per day on embankment dams).

Haa Attachment I

3 Mauptenance Flan and Sche::iu!e
Provids anarrative For each itom:

a  FEmbankinent Dams:
(1% embankment: Sesg Attachment I

(2} principal spillway: fea Attachment [

(3} cmergency spillvay: Sur Abkackment I

{4) low level putler; See Attachmenk I...

(3} 1escavoir arcar Zaw Abbachment I
(%) downstream chagned; 582 Att?.chmﬂnt I
{7 other: Ses AfRachment T

B Cooerele dams (ineluding mazonry and athcrs):
(1) upstream Fage: nia_

(DCR 199-099) (12/01)

AEPGLOOONS]



(2} downsiream daee: M2 L

(3} crast /A - B - :
(4 gﬁ]te:ics: L HiA .

(3% tupmels, aie ; _ o NfA

() abulmers: Wi ) e . -

£7) spillways: _  ®/A

{8) gatcsendoutlets: WA - _ _-_

(% ::th{:ﬂr;m - - ‘L"I't ] fe. =

A Imspeetion schedule (zttach sebedoln and checkbist):
(1) operator inspeetion {(daily, weekly, ete ) Inspected Weekly - to Checklist
{2) muinicnance Inspection {monthly, quarderly, semi-annual, :umuaii]t Cuarterly by plant prRrsconel, plas
amnual, by AEP Civil Fogingeging Division - rhecklist attacond
(1) rechrical safery reinspaction by a professianal engincer  {regubied [or certiticatinn update: Class [Jams
every two years, Clags [P dams every thiee yeirs Al dams inspected aflel overiopping)
Inupeet ion annoally by a Peofessional Engineer and raports sre Svbmintad to tha
7 Fmergency Action Man Seheduls  yizginia irept  of Conservation and Rocreation - Dam Safely
Urovide the intfonnation that initiates the Emergency Action Plan:
& 1aiofall amoants aodfor: H/R

P ospillway {lows; __nfn

¢ fequency ol observation: Mia_ . . ) c— -

% Fura aewly constiucted Impounding struciure, previde cedificatiod hom a Professional Engingst who has
inspectsd the impoonding siuclre duting conshuctioy that, to the hest of (e capineer’s judgment, kngwledge and
belief, the impounding structure and all appurtenancss have bega eonstrrcted in conlormance with the plansg,
spevifications and diavings submitied to the Department of Conservalion and Hecreation

HiA
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(DCR. 199-099) (12/01) 2
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Richmond, ¥Virginia 232i9-2494

(CR 199-089) (12/01)

OPERATION ANL MAINTENANCE PERMIT APPLICATION

OPERALTON AND MAINTEMANCE SCHEDIFLES
CERTIFICA IION BB OWWiI‘R

[ hercby centify that the operation and maintenance plans and schedubos provided hetcwith will be adhered o dubng
the life of the project sxcept in cases of unanticipsted ermergeney 1egniring departure thereleem in arder to mitisate
hazards tolifs and property, st which thnz my engineer sad 1he Department of Conservalion wnd Recreation will be

aolified
Sigmed: @
This Zf day of _ ERALA LY ir) 6?5/

/

CERIIFICATE BY GWIER'S FMNGINEER

(O

[ herelby certify thal the infarmation pravided in this foen has beer exantingd by me and fopod in @y peolessional
udgment ta he appropriate Lo opw ation and maintcnance censiduations Lo this dam

Signed: M n&' @v'-"'— o Y . WiginiaNumben: Q23 &/ [TER

Profcs{fonal Engineer o

s 2 _dayubg&m_ﬂi@; . o -

Reoarks;

Please (il out and mail this form fo:
Pepariment of Conservation aod Recr taHomn
Divigien of Dam Safety

203 Governor Street

n
2

AEPGLOONNSS



GLEN LYN FLY ASH DAM
INVENTORY NUMBER: 07101

OPERATION AND MAINTENANCE APPLICATION
Attachment 1

ifern No. 5a.

(1) Embankment: The upstream and downstream slopes are visually
inspected by plant personnel several times each week. ltems cbserved
include signs of instability, seepage, erosion and vegetative cover.  Tree
and brush cutting is done as neaded, usually in the Fall Rodent burrows
are filled in when they are found

(2) Principal Spillway: The principal spillway for the area referenced as the
Auxiliary Fly Ash Pond has not operated in many years because this
upground reservoil receives fly ash slurry very infrequently and at very
short durations. lt is checked pericdically. The structure would need to
be thoroughly inspected and repaired if plant operations were to
necessitate resumnption of wet disposal. The principal spillway for the
area referenced as the West Pond consists of a sloping shafl and metal
conduit The sfructure has a fixed weir crest (constant stop log elevation)
and a skimmer sttucture. This is routinely inspected via the weekly visits
by plant personnel and the quarterly inspections.

{3) Emergency Spillway: There is no emergency spillway along any seclion
of the diking.

(4) Low Level Oullet: Not applicabie due to the nature of the sedimentation
function of the ponds.

(5) Reservoir Area: The pool arza in the Auxiliary Fly Ash Pond varies
depending on the use of the wef disposal system it is generally less than
1 acre in surface area and an average of 2-3 feet deep.  The reservoir
area for the West Pond is approximately 2 acres at normal pecl The
shereline along both of these areas are inspected guarterly and observed
during visits by plant personnel.

{8) Downstream Channel: Plant personnel chserve the recziving channel
several times each week. Observations are reccerded quarlerly and
repairs will be performed as necassary. To date, there has not been the
need for any repairs since the [asft certificafion

(7} Cther: No additional iterns associated with this facility.

US EPA ARCHIVE DOCUMENT

Janugry 2008
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2-

FAGE 1 OF 10

REVYISION 2
1/16/%8
GLEN LYN PTLANT _
DIKE INSPECTION CHECKLIST
GENFRAT, TNFORMATYION
Date of Inspection -
inspectad by e el
Wzather ———
Temperature - : -
Rainfall {inches} since
. i . . {date] : _ : .
Pond levels: S ' .
North Bottom Ash Fond (1505.5%) . —
South ﬁctﬁnm aﬁh Pond ﬁﬁﬂiﬁﬂ )
Clearwater Pond (1501.3%) —
Auxiliary Fly Ash Pond L
West Pond. .0 . - .. .30 0 1 MRS PR

EP'FEAH'RHEHI CONDITTON: AT BDTI‘OH A.SH A.HQ &IEB Erms

Please refer to the. Ecttnm Ash Pnnd Inspactlon Lccaticn Plan

+which is found.on Page B. Place a mumber or letter and, if
appropriate, z descriptiva sketch on the location plan at

each preoblem area. Then place the sana numbeér{gs} or let-
ter(s) next to tha apprupxiate descrlptlnnﬁ belaw.

DESCRIPQI_DH LDCRTIDH CDDE
Ercsion —
Ruts in Crest Road | - | —
Animal Bﬁixnwg _Tm_. | - -

Approximate normal pool levels when in service,

P —— e,

AEPGLODNNES
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PAGE 2 OF 18
REVISION 2
613097

DESCRIPTION LOCARTION CODE

Leaking aAsh Pipe —

Seepage/Wetness

Treas on Slope —

Vegetation condition .

Cracks/Bulges/5lides -

other (Please¢ specisyy

B. Has there heen any significant deterioration, erosion or
displacement of the riprap at tha river shorgline sinces the

last inspection?

tf so, please dascribe condition and the

xiver flow event which caused if.

Has there heean erasion of thes shorellne inside tha hnttum
ash pondsg because of the ash inflow pipa=?

3. ODTLET WORKS AT BOTTOM ASH AND CLEARWATER PONDS

A. Please inspect the following drainage structurea: and-chack

the appropriate space below:

Hoxrth B.
South B.

South H.

. TGOOD . :
Pcnd .skimmer. '. ; . _“ SRS | :_r-r. Lo
Pcmﬁ Dverflnw Lip & Fipe L - | - M
Pond Skimmer ' fi_.- .
Pond overflow Lip & Pipe R —
Parforated Water Distribution Pipe | | | R

clearwater Pond Skimmer

A.
F
.H.I

A,

S ——— e

S T e a1 e

AEPGLOONNSG
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cleaywater Pond Overlow Lip & Chute ) .

PAGE 3 0F 10
REVISIOW 1
2/10/94

GOOD

CONDITION DROBLEM

Clearwater Pcnd Spillway Tower A _—

Accese Steps to Epiiluay Tower

outfall Plpe to East River

Access Fath to outfall Pipe . e earrem e

BI

Please describe problems below:

__EAHEHE__.__LEI__E_EI__EKIL___E_ELI_EEE_“M__

FPlease refer tao the iuxiliary Fly Ash Pand Inspectinn Loca-
tion’ Plan ‘which® is found on Pagd 9. Place a number or
letter and, 1if appropriate, a descriptive sketchion the -
1ncation rlan at each prnblem area, ‘Then place the same
numbar(s) or létter{sj next to the appropriate descripticns

below.

LOCATION CODE

DESCRTPTTON

Ero=sion

Ruts in Crest Road — — —

Animal Burrows

Leaking hah Fipe

Leaking Embankment Drain Pipe _ .

Seapaqgjﬁetness . _

Trees on Slope _

e — S

AEPGLODNOST
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PAGE 4 OF
REVISION 1
2/10/94

lo

Exposed Ash on S5lope —

Cracks/Bulges/Silides .

S5inkhole

Cther (Pleass speclfy)

B. Has this pond baen used eince the previous inspeaction?
so, when and for approximately what Suratlon?

1f

c. Hags the water level in the pand been high encough teo cause

the embankment drainz to become active?

5. OUTTET.EQEEE_&I.AEEILIEEE_EL!i&_E_EQHE

Fleaea nhsarva the faatures llstad he]nw anad check the

. FROBIEM

A appropriate space: _
: .. gooD .
CONDITION - = -
Staal Trough
Hooden Skiﬁﬁér ' -
Trough or Skimner siupports
Concoreta structure L
other {Please specify)
B. Please describe problems Below:

A e e e

S e e

SARA— AL e

F

AEPGLOONNSS
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FAGE 3 OF 10
BEVISICH 1
2/10/94

Please obeerve the outlet end of the 22't diascharge pipe.
if water is iesuing from the pipe, please determine and

record the flow rate:

Are there amy other notewarthy conditions, such as water
seeping axound the outside of the pipe? If so, please

dascribe:

CONDITION A ST  POND

Please refer to the West Pond Inspaction Locatlon Plan which
is found on Page 10. ~Flace a number or letter and, if
approprilate, a descriptive sketch on the location plan at
sach problem area, Than place the sama number(s) or let-
ter(g) next to the appropriate descriptions below.

DESCRTIPTION LOCATION CODE

Erozlen .

Ruts in Crest Road

Animal Burrows

Seepage/Wetness

Woody Vegetabtlon on Dikes

cracksjﬂulqeafsliﬁes o _ . . .

Sedimenh Buildnp in Inlet
Ditches

Has there been significant zuncif from the landf£ill since
the last inspecbtion?

et TTE T

AEPGLODNNSY
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FAGE 5 OF 10

REVISION 1
2710734

Has the water level reached the steel overflow trough since
Plezse record the

the Jast inspection? . .
cturrent water level relative to the overflow trough

CorREE U LN R

B ——

Other prablems (pleasa dezscribe): : -

—_— — L —— L P ] L A

OUTLET WORKS AT WEST POND

Please observe the features listed below and check the

appropriate space:
T . GoOD
CONDITION |  PROBLEM

Steel Trough

Wooden Skimmer

Inlet Structure e

Fipe Praoblems

other {pleasa specify)

Please describa dbservéd problams bélaow:

Plaasza cbserve the outlet end of the 36'% discharge pipa.
I1f water 1z Issuing from the pipa; ‘please. determine and
record the flow rate, in gollons per minute: :

o

AEPGLONNNS0



US EPA ARCHIVE DOCUMENT

R.

DAGE 7 OF 1u
EEVISION 1
2/10/94

Lre there any other noteworthy conditions, such as water
seeping around the outside of the pipe? If so, please

describes;

GENERAL EWB T COMDTTIONS - ALL POHDS

Has any mowing, brush and tree cutting or spraying been done
since the previous Iinspection? If so, please state below
what wag done, when and by whom, and show the area on the

leccaticn plan,

Haz the river level come up 51gn1f1cant1y glnece the last
inspection, and if so, appruximately what elevatlun was it

and when?

Was there any apparent damage to the dikes when the river
level receded? If so, please indlcate telcw what the damags
was (erosicn, alides, etc.) and show 1ts location on the

lecation plan.

e e e R ——— o

S e
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d t 91;.;.*{,4 PAGE 8 0F 10
REVISION 2 ;_
6/30/97

3., BOTTOM ASH_AND CLEARWATER

PONDS -~ NOTES AND COMMENTS

INCLODING REMEDIAL MEASURES
SINCE TAST INSPECTION:

\_\mnm ASH INTLOW rjrzs-z/ - 5._
i‘

o —————

TOP OF WIPE AP BL. '.-SDS—?

BOTTHE EL 1sen

—_—— —— . ;

RORIH BOTIOM ASH FOND

CIRCLEATENG WATER ——r
~ DISEHARGE CIANNEE
FROW FLANI . . - - .

)
Al A s g i e e

3 i oy

£

i

'l
\-*',‘

NEVW RLVLR

A
A

G EARAIER FOKD

o
e
ik,

e

jeif

(L,
!

gk

»E 5

.f". ok %

2 e
T

L b4

SLOFE LINE

T 0 gy 100 200 300

T

1 ) i ) .
: 3 |

v's POINT APPROXIMATE SCALE 1"=167 ¥T. :
DOWN SLOPE i
i

US EPA ARCHIVE DOCUMENT

GLEN LYH PLANT: BOTT(M ASH POND |
ENSPECTION LOCATION FLAN . f
[ -

|
"
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APPENDIX A
Document 2B

Virginia DCR Inventory Number 07102
Certificate, Inventory Report and Operation &
Maintenance Program
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Glen Lyn Plant
American Electric Power Coal Combustion Residue Impoundment
Glen Lyn, VA Dam Assessment Report
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DOCUMENT 2: VIRGINIA DCR INVENTORY NUMBER 07102 CERTIFICATE, INVENTORY REPORT AND OPERATION &

MAINTENANCE PROGRAM s :“:31}‘5._
e
L. Peeston Bryvant, It |1 o I':"H —;: lnzeph D Maroon
Suuretary of Matural Besonces “E‘,.fi:”ﬁ :é- ’ [hieeto
st

COMMONWEALTH of VIRGINIA

DEPARTMENT OF CONSERVATION AND RECREATION

200 fiovesnoe Srrcel, Soke 208
Bochwnemd, Virgiana 23020140
CROYATEAA B (B0, 3712000

April 4, 2008

Appalachian Power Company
Atin: William Smith

Post Qffice Box 2021
Roanoke, VA 24022-2121

RE: Glen Lyn Bottom Ash Dam, Inveniory Number 07102
Dear Mr. Smith:

The Operation and Mainienance Certificate Application for Glen Lyn Bottom Ash Dam,
Inventory Number 07102, and the required supponing documents have been reviewed for compliance
with the provisions of the Code of Virginia, Dam Salety Act, (Section 10.1-604 et. seq.} and the
repulations promulgated by the Virginia Soil and Water Conservation Board (Board), Based on this
information., en March 20, 2008, the Board issued a six-year {03/20/2008 - 3/31/2014) Regular Class
HT Orperation and Maintenance Cenlificate (Cenilicate). The Cernificate and other pertinent data are
enclosed.

The Dam Safety Act requires dam owners to maintain their dam in a condition o prevent
unreasomable threats 1o Jife and propeny of others. The elassification of your dam and the Certilicate
issued were based on the current known downstream hazard potential from upstream characienistics, a
re-inspection repert, operation and maintenance application, and an emergency action plan. The
actions contained in the documents aceompanying your Cerificate Application must be adhered to for
the duration of the lerms contained in the Cerificate. To assist vou in adhedng to the lerms of the
Certificate, the following table provides a schedule of dates o submit requited documents.

Stite Parks « Seil and Water Conservation = Natierad Hevltage « Quidoor Recreation Planning
Chesapeake Bay Local Assixtance « Dam Safen and Floodplain Wengpement = Land Conservaiion

AEPGLOO002Y



Williarn Smah

April 4, 2008
Page 2
Annual Owner's Inspection Owner's Engineer Renewal Certification Six Year
RE']]I]H In",',entﬂr:'.' Report Applifaﬁ“ﬂ hj’ {}“'nﬂr H.]'"..I f}wner’ﬁ
Engineer

(343172005
03/31/2010
0373172011
03/3172012

Should you have questions, please direct them to Thomas [ Robens, P.LE., Dam Safety
Regianal bngineer, Idepariment of Conservation and Recreation, Dam Safety and Floodplain
Management Division, 8 Radford Street, Suite 203, Christiansburg, YA 24073, welephone 540-394-
2550 or via e-mait at Thomas. Robertsi@der.virginia.gov.

Rincerely

illiam G. Browning ;

Director, Ddam Safety & I'loodplain Management Division

Enclosures ax stated:

¢: James M. Robinson, PLE., Damn Safety Program Manager
‘Thomas I. Roberts, P15 1Dam Safety Regional Engincer
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US EPA ARCHIVE DOCUMENT

DATASHERT -

OPERATION AND MAINTENANCE CFRTITCATE

Department of Conservation & Recreation

Division of Dan Safety

& Floodpiain Manauement

X3 Governon Street, Suite 206

Hichimonil.

VA 29200

CName of D T {,Im Lvn Hutmm Ash Dam

Tveniony Samber D7102

’ I L mun Offstrenm Dam Near New River

| Ovwner Appalachian Power Company
At William Smiih

Coibibess 40 Franklin Band, 1.0, Box 207]
! CrvTownip Roanoke, ¥ 24022-712]

| emary Number o702 ]

DOy County Gliles

Eresigned by Casa Grande Consultants
Construcled by Unknown

Yew Comstructed 1950 |

|
FType of D Earthitill

i‘urp:}.-;l;- Sediment-Fly "u.h

Prmage A {‘w ‘v.h oo Il‘?'FJE ol Watnshed - N2A
" Taral Huorehe (191 28 P Eleaton 1523
Novmal Pool Helelt {11y 14 Elovation 1500 |
Maxinn Cannciny {Acie 11 Wl Maxinuonn Area (Acies) 5.8 —|
C ol Capaciey (Ace Fr 31 Morroal Avea § Acies) 17
Size Classificaton Small _ :1 agnnd £ m;m.nm 1 ]II ‘
Requied Hpjflwn_y Design Flood: 60 Y Aviilanle Soillway Desien F IumE Impmmda l“r][ :
Type ot Spillway: NfA | fVare of Section 1 34) ] ‘

Cprerition and Maiotenance Plans & Sehedule by,
() Remspection o (X} Inventory Report by

Fmergency Action Pl Gled w it
{ X} Vitzinia et of Emeigency lanag cment
{ X ) Local Coordinator of Emerzeney Serviees

AEP/Pedio Jose Amava-Trujiilo. VA IPFE, 5036174
AEP/Pedro Jose Amaya-Trujille, VA PE #036174

ClyCounty Giles Connty

Application Rmmu:i andd Fecommended for Six-Year Regular O & M Certificate (3/20:2008%- 32004

«"7"-7

1__,_.,‘;" . .r" . a / . f___
- Sl £ # e
« . z_:gp.-n-f ._.}/' ,g'{ L& “'

348 Thomas 1 Roherts, PE # 194966

Concanence wit] the Becommendution:

Willizm G. Browning, Dive

B

Baate March 17, 20048

Do Mareh 19, 2004

AEPGLOOO0OAT
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COMMONWEALTH of VIRGINIA

DEPARTMENT OF CONSERVATION AND RECREATION
DIVISION OF DAM SAFETY
VIRGINIA SOIL AND WATER CONSERVATION BOARD

DAM SAFETY CERTIFICATE
REGULAR
CLASS III OPERATION & MAINTENANCE CERTIFICATE NUMBER 07102

Appalachian Power Company, owner of Glen Lyn Bottom Ash [Yam in
Giles County, is entilled Lo operate and maintain this dam pursuant to the
provisions of the Dam Safety Act {Section 10.1-604 et seq., Code of Virgima)
and Regulations promulgated thereunder.

This certificate is for a term of six years, 1t beeomes effective March 20,
2008 and expires March 31, 2014, In accordance with §4YACS0-20-100F of

the Regulations, the owner shali apply for a new cerificate 90 days prior o its

cxpiration.

WW%AW@
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US EPA ARCHIVE DOCUMENT

©DCR

Cepartment of Conseryation & Reaeaation
COR 27 VURINIAS HATURAL &, BT REATICIAL R SRS

. INVENTORY REPORT FOR (CLASS LI AND CLASS IV TMPOTNDING SIRUCTURES

Reforence: Tmpounding Stucture Regulations, 4VALS0-20-00 et seq, Viginia Soil and Waler Conservation
Board

L. Project Information:
a Naime of Impounding Structuze | S2°0 Lyn Battom Ash Dikes
b Inventory Number #7102 Othet Name (if any)
[+ Wame of Reservolr Glen Liyn __':11_e_a_nt Botbtom A<h roods o
d. Purpase of Reseivon _ _ Sedimentation of bottom ash and decanting of cloat
aan LraneERort wateor
2 Location of Impounding Stucture:
a Clby/County Giles County Mapisterial District
b. Located at Fectimdes upsucam.f.dl_-nmsu&am obf Highway No _ U3 580
c Name of Rives er Sheam  fipgreund Reservolr ad|acent te New River & Kast River
d Latiwde M3Y 227 300 Loopitude WEO 527
3 Ouwnetship:
a Cager's Nane Appalachian Power Cowpany
b Mailing Addresy 10 Frankliz Read; P.O. Box 2011 s
Rnanﬂkle. VA 24022-3121
c Telephone (860 956-423r L
4 Chwner's Ensineer:
a Engincermg Fino'Eoginecs American Electric Bnway Service Corporation
b Professional Bogineer Vieginia Nomher | Pedro Joae Amaya-Trijillo VARD2IEI 74
¢ Majling Addiess 1 Riversida Plaza )
) Columbus, ohis 43315 . L
d Telephone { 614 716-2008 or {514) 715-2925 ) o

(OCR 199-104) (12/01)

AEPGLOONN42



US EPA ARCHIVE DOCUMENT

5. Imprunding Strocture Dats {All elevations WGV D umless nowd):

a Type of Material sarth_ X conciets

Othel

., MASDATY,

b Top of Dam

¢ Downstream Toe (Lowest)

d Height of Dam

& Crest Lenpth {Ixclusive of Spiflway)
f. Crest Witth

g Upsiream Siope

i Doewnsticam Slope

& Iteaervou Dafa -

a Maximurn Capacity

Desirn Confguation

..._i;%l____E]ev (if known}
appt. 1495 Eley (it known)
) _.ZE‘E Foot

_as¢3 et )

_ varies z5-a0 Fest

z H. 1 ¥

L CActe Feed

Elay (if knowr)

b Maximum Pool 1515
¢ Maximum Pocl Surface Arnca _ 5.3 _ dAeres
d. Normal Capacily ar.4 Acro-foet
e Normal Fool + Rley (i known)
f Notmal Pool Sueface Agga .73 Acres
g Fieeboatd {Normal Pool to Top) 17.% & 21.7 Puul
tt bresboard (Noimal Paol to Tmergency) Wfn _ Fest
* Bolitom nsh Pondz = 1505 5 Clearwmalnt Pond = 1501 3
7 Spilleay Iala Ty Constirction Maletial Muxinm Capacity
a Low Level Drain __Hone - o T
b Principal Spillway  Drep tower wiocongrcke nips . A0 cfs
e Emcrgency Spillway  Hone --- _ e SV
Desien Conlizuration

d Low Levcl Draim

Principal Spilhvay

L4

b

Emerpency Spillway

(DCR 195 104} (12/01)

-« . TLlev. {if known)

Eley (if known)

-- Llev (if knowmn)

AEPGLOONN43



. Bricily dasciibe the {ow level dizin and principal spillvay to include dimensions, materials of
canstruction, trash gusds, Jocation in reservoh and Lhuough dam, and oddentation of intake and

discharpe to dam il locking downstieam:  Ho lew levsl droius dee £o the sedimencaion

,eL ash, Drop kower has stopleg which aze 2 feert long and emptisa inte a 3g"

_conezebe discharge pips. A tinber skismer harniewy protects tower Frow

floating debris,

k Describe the emergency spillway to fnchide dimensions, whether the spilbway is an satth
chanocl ot other constrvction, spillway swiface protection, and orientation to dam if looking

downsieam: _Thesze iz no emergency spiliway For thisz dam.

Hate - This i3 an upyiound reservgiz which reoeives water by

h pu:nping_ Dralnsdge arsa is r,hs_ resorynir perimetar L
<
m 3 Watsrshed Data (Class TIT ondy): & neres

@ Drainage Area . .003 Sq. Miles
z l» Type and Extent of Watershed Developmon Hone - Crass covarad dike
: crest and uwfg dlope e
u ¢ Time of Concenbation -- Method .- _
o . Spillway Desipn Flood used (maik appropriste box)
n __ PMF, soutce _

12 PMY, zource )
m _10H Year, soutee o
> 30 Year, source
H ____Other, source Kot ppplicable
: e, Dresign inflow hydrograph: Volume -- e _acnefeet;
U I"eak inflow - . ClVR:;
m Rainlall duralion of desizo inflow hydrogiaph -~ hours
< f. Freehoard during passago of spillway desipn flood -- feet
{ 9. Impounding Structure History
n a Dato constuction completed . l886re; modified 1377
m k. Dessign by Amarican Elsgbric Powse Date:  1850'5; wedificd 1975
m ¢ Builthy  unkaown . _Dare:_1550ta; modifiad 1377
=
{DCH 159-104) £12/01) 3

AEPGLOON044
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¢ Inspeutions by | Woodward-Clyde Ceasuleants, RSP, & Geoasynees Consulbanty

f. Deseription of repairs Brush and toee cutbing, £illing orosion, gullies,

£4113ng animal holes, reusirs o leaking pip and repair af shoxeline aresien in poeds.

g Mas the impoanding stiecioe ever hean ovartopped? Yes X WNo

10 Impouncding Smucture A ysessment:

a. Provide beref descriptions for each jtem:

i Condition of the impounding structu e .. Beed .
i Condition of the reservoly B Gnod

i Conditiom of the upsl‘m;n:m'{:a. i MiR _-

v Conditign oof the downstrc:an; ] . NSA . .

b Provide a nagative desctbing any recent changes in the impounding sirecture, neservelr,

There have been no chaiges sinoe

upstream srea, and deownsiteam area:

l@st Certificacion in 2002, o _

¢ Recommendations fur remedial mezsures: gontinue-routine monitverslag, brush and

Eree cotting, ropair of erosicn Seatuyes, £illing of animal hawgews as rog

(DCR 199-104) (12/01) 1
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13 TProvide a sketch of e impounding shuctuse

Sae Attached dkekbch

CERIDICATION BY OWHER'S ENGINEER (Class TI only)

to be true and correct in my profissional judgment. i ‘gﬁ-‘? [
8 f%
JO8s

Signed M" /]Q- W Hﬂ i AMAYA 'EIHILID
{Professional Engineer} 5 o K0 5T o
“r"irgl'nin Wumber 3% fa 17 EF _ %ﬁ%é‘ .ﬂf{ﬁ g ‘@5}.‘}
ia, IO . E‘i

@
This __ _‘_;"”_ . day of /Q“Q/W”'u?- L DX iﬂ“*w
| /

CERTIFICATION BY GWNER (Class IV only)
I hereby cortify that the Informalion peovided in this Teventury Report i3 true and conicct

Signed

This . ZﬁP _tay of /ﬁi”"“"'}‘ S ____,2ﬂi
(/ !/

Please Dl out and mail $o:

Depaciment of Conservation and Recigation
Iivisiom of Dam Safety

203 Goverpor Sfreet

Richmond, ¥irginia 232192994
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(DCR 19%-104) (12/01) 5
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US EPA ARCHIVE DOCUMENT

b \ Pu.:rrﬁ PAGE 8 OF 10
4 REVISION 2
610/97

BOTTOM ASH AND CTRARWATER
PONDS - HOTES AND COMMENTS
TNCLUDING REWEDTAL MEASURES
STHCE TAST TMSTECTION:

£Lr 1 — =
[+] B
=
3 -
E e e
3
g
:.7 . [
CIRSILATING ..'ﬁtu.n:
H - DISCHAACE CAANET
FREW BLAKI —— e
.:_‘-'_
-3 FLFE ERIDGE
Y. 3" GOMOEATS SUITAL PIEE -
-2
SLOPE LINE
Q 100 200 3Q0
T e 1 .r =
¥ia DOINT ] M
APFROEIMATE SCALE I'=147 FT.
DOWN SLOFE

GLEN LYN PLANT; BOTTOM ASH FOHD
INSPECTION LOCATION FLAN

LU T,

g

e

— e e —

T e — Tl
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Depa.rmmt o Ccrrsmmm & Rscrention
(ORI, VRGEHTCS RATBRAL & ETREATICIEL RESOiIRCES

OPERATION AND MAINTENANCE APPLICATION
CLASS I IT AND I0 TMPOUNDING STRUCTURES

Peforence: Impounding Stnectures Regulations, 4V AC S020.00 et saq , Virginia Soil and Water Conservation Boa d

! Name of Impounding Structars; _ Glen Lyn Bottom Ash Dilkes _
[oveatery Wumber: 07102 Other Mame {if any)
2. fazard Potential Classification from Lable 1, Impounding Steocture Regulations:
- - —
(Cirels Dne) Class Class 1T {Class U )
i
3 Wame al Owoer: _.__Appalachian Power Company - ———
Address: ... A0 Franklin Foad; PO, Hox 202%, Roanuke, WA 34022-2121 .
Telephone; (Business) (804) gsg-4237 (Residentiald 3} _ = —

4 Dperaling Mlan and Schedalc
FProvide a narmtive Lo caeh ilom:

a  Opemation af control gates and spiliways. Attachment [

b, Operstion of Reseyvoll Deain (oot o exceed % foot drawdown per day on embankment dams)
Eca Attzchment [ '

3 Moaimenance Flan and Schedule
Provide a wacrative for ezch item:
# Embankment Dams; |

(1) embankment: | See Rtbachment I .
(2} ]:Il im;ips;l spillway: _.Scc Attachment I o __
(3 ;:l:.m::g-::nc}r ;.pil;lwzl}': __ Bae Attaé:_i;n.:;en.t:. I " ;_ _- L __
(43 low lovel owelgy: _ See Httachmén:.t T B -
[5) mfﬂrw;;T seen; | Z2e Attachment [ T
(53 d_o\;n;rrca.rn channed; - Joo -?'l-ttacime.nl: T o i N i B
(7) t.'r-thet: L i ) S Attar-j‘.'manl: T o T

B Coencrete dams (ipeluding masenry and others):
(1) upstream face: N/R
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(DCR 199-099) (12/01)
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(2} dowosiceam fape; N/

(3} crest:  _ HfA N _ _
{43 gableries: _ Hin _ _ B . -
(5% ;1-1;;1-:13, = [ __ Hia o -
(G} ahutmcnﬁ: Hia _ _

(7 spilbways: _HiA ] __ ___
(81 gatesand outlets: #ih - _ _ ) T
{3 ather: a/h - _ -___ . j_ _

& Inspecton schedule fattach schedule and eheeklist):
fl] operatar nspection {d.-ﬁi];f, wisakly, ete ) Heekly - Mo Checklist
{2) maintenance inspootion (manthly, quanicily, somi-annual, engual}  Quattexly 2y plant persennel, pluu
anmuas. by ARR Civii Engineering Division - casc«list atloacoed
(3} techaical safely 1einspection by & professional cogincer. {required for certification update: (Mass [ dams
every two years, Class 1Y dums every three years  All dams inspected afie ovestopping}
Ingpection wwaally oy a Frofessioral Engineew
T Tamerzeney Aclion Plan Scheduls _
lrovide the information that initiates the Emstgency Action Plaa;
# rainfall #mounts andfor: This is an upgrownd veservoir witd oo dralpase area beyond
LT oW porinatey Water iafleow is cenicrolled by pumping of agh)

b spillway flows: _

: : . waker aluxrrty. -!'I._F_'wau_ld-bo triggerad crransment ingtabilin
& Trequensy of obser vation; e s by ¥y

OT failure due Eo piping or erogion.
8. Fora newly constmueted impounding structure, provide certification [rom a Prafessional Enginesr who has
inspected (e impounding shuchne during constructfon that, to the best of the engineor's jedpment, knawledge and
boticd, tha impounding stncture and a)l appurtenances have been construetcd in corfonnagse with the plaas,

specifications and drawings submitted to cthe Depantment of Conservation and Recmation

N/A
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DCR 199-099} (12/01) 2
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OFERATION AND MAINIENANCE PERMIT APPLICATION

UPERATION AN MAIMTENANCE SCHEDMH.ES
CERTIFICATION BY (PWNER

T hereby ceatify that the operation md maintenance plans and schednies pravided herewith will be adhe ed to diving
the fifi: of the project except in cases of unanticipatet emergeney requiring departure thevefrom in order to mitigate
hagards to life and property, at which lime my engineer zad the Deparmment of Conservation and #ecreation will be

notificd
Signed; _ M"’l N

{Cragren)

This Z8 day of £ prtcaney 20 0¥

CERTTFICATE BY OWnER'S ENGINEER

Vhersby esttify that the inlonnation provided in this foen: has been examinéd by me and Tound in my professional
jadement to be appl opitle to upel atinn and malntenance congiderations for his dam

Signed; _ Q L _ Wirginia Mumber: Q_Jﬁ-!{?_‘-’-f-_
" I'eofesfhinal Lrgiresr {

This __ o/ day of Gﬁﬂﬂﬂﬂﬂf L2200 ¥

Remarks:

Please G11 onf and mail this form to:

Department of Conservation and Recrcation uereEte ey,
Division of Dam Safety _tiF"H;'IEN‘TH OF ;ﬂ
203 Gavernor Street F_I\-’Fﬂ'é" cp:‘ﬂﬂ“y
Richmnnd, Virginia 232122094 Sf? §-'
E f % A i%-m
FERRDECS comin
%

-
<
LU
=
-
O
o
Q
L
>
—
L
O
[0 4
<
<
a.
LU
2
=

{DCR 199-059) (12/01) 3
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GLEN LYN BOTTOM ASH DIKES
INVENTORY NUMBER: 07102

OPERATION AND MAINTENANCE APPLICATION
Attachment 1

llem Np. 4

a: Operafion for Control Gates and Spillway: The discharge structure for (his
pond consists of a cancrete tower with a fixed weir elevation (stop-logs)
connected to a 30-diameter concrete pipe. There are no variable gates to be
controlled. Freeboard at this point is suffictent to store the Probable Maximum
Flaod .

b: Operation of Reservoir Drain: There is no reserveir drain for this facility
because such a drain would either become clogged with ar would discharge
bottom ash from the pond. The pond can be drained by pumping if desired.

[Hem No. 5a,

{1) Embankment: The upstream and downstream slopes am visually
inspected by plant personnel several fimes sach week. ltems observed
include signs of instability, seepage, erosion and vegetative cover. Tree
and brush cutting is done as needed, usually in the Fall Rodent bumows
are filled in when they are found.

(2) Principal Spillway: The principal spillway for this upground reservoir
consists of a concrete tower with a fixed weir elevation (stop-logs}
connecied to a 30-diameter concrete pipe. Mt is inspected visually several
times per week by plant personnel, and would be repaired promptly by
plant personnel or contracted forces if necessary.

(3} Emergency Spillway: There is no emergency spiliway — see 4a above.
{4) Low Level Cutlet: Not applicable — see 4b abave.

(5) Reservolr Area: Since this is an upground reservoir, the reservoir area is
checked when the upsiream slopes are ohserved.

(6} Downstream Channel: The outlet from the 30-inch diameter pipe
discharges directly into the East River, which is a tributary to the New
River. The size and flow capacity of the East River far exceeds the
discharge from the pond. There have been no problems experienced with
blockage or restrictions

US EPA ARCHIVE DOCUMENT

(7) Other: No additional items associated with this facility.

Janypary 2008
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2.

- which ila found:on Page 2.

GLEN LYN PIANT

DIEE INSPECTICH CHECKIIST

GENERAL INFORMATTON

PAGE 1 OF 10
REYISION 2
1/16/9%

Pate of Inspection

Inapected by

Weather

Temperaturas

Rainfall [1nches] sinca
o (date}

Pond levels: . : __

Horth Bottnm ‘hsh Pand ﬂsﬂiﬁ*}

South B-ottom hsh. Pond {IEIJE.S")

Clearwater Pond (1561.3%)

Aumxiliary Fly Ash Pond I

.o -

¥West Pond -

.EH_H_E;__LCGHDITIDH ‘AT BQ WATER PDHIJ_.

Please refer to the Bottom Ash Pund Inape::t:.un I.n:::atiun Plan

Placa a number or latter and, if

appropriate, a descriptive sketch on the location plan at:

cach problem area.

Then placa the same numberf{s} or -lel-

ter{s) next to the apprnpriata descriptinns helow.

DESCRIPTI_DH ' ermﬂ mgg

Frcsion

Ruts in Crest Road

Enima) BUTrows _

ADproximate normal pool levels when in sarvice.

E—— e,

e i

]
{
i
!
t
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FAGE20F 10
REVISION 2
a/30fI7

DESCRYFTION JOCATION CONe

Leaking Ash Fipe

Seepaga/Hatnase

Trees an Slopa . —

Vagetation condition

Cracks/Bulges/g1lides

Other {Pleaza apecify} : —_——

B. Has there been any significant deterioration, exosion or
displacement of the riprap at the river shoreline since the
last ipspection? If 8o, please describe conditicn and the
river flow pvent which caused it,

¢, Hag there been erdsion of the shoreline inside the bottom
ash pondsd because of the ash inflew pipes?

3. OUTILET WORKS AT BOTTOM ASH AND CLEARWATER PONDS:.

h. Please inspect the following drainage. structures and chack

| " CONDITION:.-|  PROBLEN
North B. A‘ Pnnd skmmer .- E Sl T O I A
Neorth B. A. ﬁumi Dverflm:]'_.ip E P:iﬁe __i:__"_.w e
south B. A. Fond Skimmer | -
South B. A. Pond Overfléw Lip & Pipe ———— § S
Perforsted Water Distributioh Pipe b .
Clearwater Pond Skime,r - o ~ .

the appropriate space Kelows

= — e e

e — e

T ap———— .,

H
L
H
i
1
!
I
:
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¢leaxrwater Pond Overlow Lip & Chute

PAGE 3 OF 10
REVISICH 1
2/10,/94

SO00D
CONDITIO

DROB

Clearwater Pond Spillway Tower

Access Stepe to Spillway Tower

outfall Pipe to East River

AccCess Path to outfall Pipe

E.

Please describa probleme helow:

M coﬂnzm; ﬂ MW

Pleaso refer to tha Auxiliarf Fly Ash Pnnd Inspectlnn Loca—
"Placa a mither aob ’

letter and, if appropriate, a dascriptive aketch' on-the
Then place the same

number (s} or létter{s) flekt to the appropriate descriptions

tion' Plasn-whichia foiind’ 6n Page 4.
locaticn plan at each problerm ares.

halow.

DESCRYPTTON

IQCATION CODE

Erosion

Ruts in Crest ﬁuﬁd

Animal Burrows -

Leaking Azh Pipa
Leakiﬁg Embankment Drain Pipe

- —— T T - - ——

S&epaqéfﬁetness e

Trees on Siopa

Pk L

i [

S . —— e s e

|
j
b
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PAGE 4 OF 10 !

REVISION 1 :

2/10/34 :

Exposed Ash on S5lope L _ ?
_' . I
Cracks/Bulges/slides . ) :
i

Sinkhole - _*:

other {Pleasa specify)

T LRy S—

E. Has thie pond been used since the previous inspection? IE
so, when and for approximately what duration?

c. Hag the water level in tha pond bsen high enough to cause
the embaniment drains to become active?

5. UTIET WDEE' AT iﬁiﬁ.rmf' FLY 'ggg POND

A. Pleasa uhserva the features 1isted hglnw and :heck tha
apprcpriate space-.. o : N o

B———n e Lo L
'

CONDITTH oM. .| 'FRI‘JBLEH.- :

Steel Trough

Hooden Skiﬁﬁér.' o _ — -

Trough of Skimmer siipports

Concrets structure L

othér (Please specify)

B, Pledse descrlbe problems belows __ _ .

US EPA ARCHIVE DOCUMENT
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6.

¥

- Ditches

BAGE 5 OF 10
REVISION 1
2/10/54

Please observe the ontlat end of the 24% discharge pipe.
If watar je issuing from the pipe, pleaze determine and

record the flow rata:

Are there any other noteworthy conditionsg, such as watex
geeping around the outside of the pipe? If so0, please

describe:

EMEANKMENT CONDITION:AT WEST _FOND

Please refer to the West Pond Tnspection Location Plan which

iz found on Page 10. - Place 2 number or letter and, If
appropriate, a descriptive gketch on the location plan at
aach problem araa, Then place the same mumber(s) or let-—
ter{a) next ko the approprlate descripticna halow.

DESCRIPTION :gc;n.m_;t ON CODE
Erceion ' :

Fute in Crest Rna.d

Animal Burrows

Seapage/Wetness _ —

Wunﬂy Végaetation on Dike=s

CrackszulgesfSlldes o
EEdimEnt Buildup in Inlet N

Has there hean slgnificant runeff from the landfill =Inca

the last inspaction?

R L T T
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PAGE 6 OF 10
REVISION 1
2/10/94

c. Hag the water level reached the skeel overflow trough sinca i

tha last inspactiont _ . Please record the
current water level relatlve to tha overflow trough L

D. Other problems (please dezcriba): . —

7. OUTLET WORKS AT WEST POND

A. Please cbserve the features listed helow and check the

appropriaste space:
G000 -.

CONDITIDN . -.?ﬁoﬁlﬂ__.

) i
Steal Troudgh - : . : . . '
]

Wooden Skimmer

Inlet Structure _— - .

Pipe Problems i

Other (please specify) . . i

B. Pleagae describe cobserved problems bélow: _ :

—_——

c. Plaase ohserve the outlat end of the 35ﬁb discharge pipe. ;
If water I1a Issuing fxam the pipa;, please. determine nnd '
record the flow rate, in gollens per mincte! .

e i e,

US EPA ARCHIVE DOCUMENT
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FAGE 7 OF 10
REVISION 1
2/10/94

Are there any other noteworthy conditions, such as water
sarping around the ontzide of the pipa? If =o, please

daescribe:;

GENERAY, FMPANKMENT CONDITIONS — AL, POMDS

Has any mowlng, brush and tree cutting or spraying been done
since the previous Inspectlon? If so, please state below -
what was done, when and by vhom, and show the area on the

location plan.

Has tha river level come up slgnlflcantly since the last
inspection, and if =o, app:mxinately what elevation was it

and when?

Waz thers any apparent damage to the dikes when the river
lavel raceded? If so, please Indicate below what the damage
was (erosicon, slides, etc.) and shcw its 1ccatiﬂn on tha

location plan.

— e e

e e e e

4 e et bt g,

P
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APPENDIX A
Document 3

Dam Safety Inspection Report, by Woodward-
Clyde Consultants

Glen Lyn Plant
American Electric Power Coal Combustion Residue Impoundment
Glen Lyn, VA Dam Assessment Report



DOCUMENT 3. DAM SAEETY INSPECTION REPORT. BY WOODWARD-CLYDE CONSULTANTS

Hepory on

Dem Salsby Tnarecilidn

GLEN LY FIY
BOT0M A
GLEW v

Glen Lyrn,

_US EPA ARCHIVE DOCUMENT
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Report On
Dam Safety Tnspoction
GLEW LYK FLY AL &
BOTTON ASH DOND
GLEW LY¥HN POWER PLANT

Glen Lyn, Virginaia

Frepared by
Woodward-Clyde Consultants
Clifton, New Jorsey

For

AMERICAN ELECTRIC PFOWEE SERVICE CORFPOEATION
Two Ercadway
Hew York, ¥New York

19 July 1978

77C110
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FRC1LD

1.0

GLEN LYW FOWEREE FLANT

IHTRODUCTION

The results of a dam gafety inspection of the fly ash
and bottowm ash dikes at the Glen Lyn Power Flant are
presented in this repart. The purposes of the investi-
gation werc to gather and evaluate available data on
the design and construcition of the dams at Lhe power
plant and to complete a visuval inspection of the in-
tegrity of the dikes so that an ovaluation could he
made of the ased for additieonal iavestigation and/or
remedial action.

The investigation was performed in accordance with our
proposal dated 11 Qctober 1277, It comsisted of review
af data concerning the Glen Lyn Dikes available in
2EP's files, xicld inspection of the dikes, engineerirg
evaluatien and the preparaticon of this report. The

field inspoction was performed on 1] May 1978 by Messrs.

John H. Frederick, Jr. and Kosl Havneborg.

PROJECT DESCRIPTION

The location of the Glen Lyn Power Plant is shown in
Fig. 1. Two diked areas for storage of fly ash and
bottom ash are currently in service at the Glen Lyn
FPlant.

AEPGLOO0Z229
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PFage 2

2,1 Fly ash Dikcs

The [ly ash storage area consists of a series of dikes
enclosing three separa‘e fly ash retention ponds. The
layout and cross section of the three ponds, referrod
to herein as the vpper, middle and lower ponds, is

shown in Fig. 2.

The fly aszh storage areca, constructed in 1965 (according
ta the information contained in the Nirectory of Lams &
Dikes, prepared by AEFSC}), consisted originally of one
large area with dikes on the river side abutting the
hill on the west. The original dike was constricted of
locally available clayey shele fill to approximately

el 1536 ft.* Sometime between 1965 and 1873 the storage
arca was partitioned to form its present configuration

of throe separate ponds,

2.1.1 Upper Fond

Within the last scveoral vears, the capacity
of the upper pond appears to have been in-
creased. This increase i1s indicated on AEPSC
Drawing Weo. 16-3540-2 by a note dated 12/6/76.
We are uncertain as to the modifications made
to increasce the storage capacity of the uppor
pond, The drawing indicates the crest of the
dike at el 1540 ft. It is not clear whether
the original dike in this area was at el 15336 ft
and the dikes were raised to 1540 ft or
whether new dikes were built to form the
upper pond, i,e,, the original dikes did not

encompass what is now the upper pond. We

-
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understand that the dikes forming the upper
pond consist of a compacted fly ash core and

a c¢lay blanket.

%11 elevaticons are USGS moan sea lewel datum,

AEPGLOO0Z230
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The interior face of the prescent dikes,
against which the water impinges to farm the
uppor pond, is shown on AEPSC Dwg. 16=-3544
inelined at 2.5H:1V. Based on the ground
surface contours shown on the drawing, the
downstrcam face anppears inclined at approx-
imatcly 2I1:1V. The bottom of the pond varics
from 21 1490 £t to 1 1500 ft.

The clay blanket is shown on AEPSC Dwg. 1l6-
3544 to hawve typically an 8 ft horizontal
dimrnsicn. For an inclination of the face of
the dike of about 2.50H:1V, a thicknass per-
pendicular ko the slope of approximately 3

ft. is reguired. On the north dike however, we
understand that only a 1 £t thick clay blanket

was placad.

A 12 inch diam corrugated metal pipe for
transportation of £ly ash slvurry to the pord
was constructed on timber bents founded in
the nerthern dike, We have been told that,
on first f£illing, a slope failure sccurrcd in
the northern dike, washing ocut the timber
behts and the header pipe. The slowe has not
yet been repaired and the pond is still out

of service.

A skimmor karricr and outlet pipe is located
at the zouthern end of the pond.
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2.1.2 Middle Pond

The Middle Pond has been f£illed with £1y ash
eadjment to the top of the perimeter dikes.
nt the present time, dry f£ly ash is being
placed in the Middle Pond above the level of
the top of the dikes. REPSC drawirg 16=-3640-
4 datea 10/2/73 indicates that compacted £y
ach is te be oloced to el 1585 ft over theo
entire Middle Pond. The sides of this f£lvy ash
embankment are to be inclined at 3H:1v. At '
the time of our inspection it appeared that
approximately two thirds of the pond area has
now been filled. As currently operated, the
Middle Pand ne lenger functicns as a wator

impounding area.
2.1.32 Lowoy Pond

This is the only pend in the fly ash storagsa
area currently in service. The dikes surrgunding
this pond are constructed nf 1mcal bLorrow
matcrial and crest at el 1536 ft, approximately
17 £t above the toe of the dike. The dikes

are shown on AEPSC drawing 16-3540-2 inclined

towards the rescrvoir at I 1V,

The dike spillway consists of a 2.5 ft diameter
drainage pipc which channels the overflow
towards the Hew River. B skimmcr barrier,
similar to that constructed at the upper

pond, is provided,
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Bottem nMeoh Dikeos

The bottom ash storace area is shown in Fig, 3.

The perimeter dikes and the divider dike separating the
two scctions of the pond are constructed of compacted
clayey shale, Thoe orest of the perimeter dike is at ol
1520 while that of the divider <ike is at =1 1511,

he turrently cporated, only half of the storage area is
used at any one fime. While one peond iz ir operatian,
a front end loader remowves Lottom ash from the other

pond for sale te a cinder blogck manufacturer.

Water from the storages pond in wse, overflows throuen
an 18 in dia. corrugated metal pipe to a clear water
pond, Water from the clear water pond flows under a
skimmer barricr a2nd throuch a 30 in dia. concrete pipe
to the East River. Thc bottom of bottom aszh pond

is shown on AEPSC Drawing MNo. 16=1124%4-35-64-1 at

el 1560 ft while that of the clear water pend is shown
at el 1499 ft, The depth of water In the kottom ash
pond is approximately 7 to 6 £t while that in the
clear water pond 1s acproximately 5 ko 6 £,

Lltheugh portions of the hottom ash perimcter dike and
intake structure wersre raised to provide incrcasned

storayoe capacity, this work was never completed.

AEPGLOOOZ233
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3.0 SITE GECOLOGY

The Glen Lyn Power Plant is located within the Valley
and Ridge physiogravhic prevince. Eedrock consists of
the Bluefield and linton formations of Mississippian

age.

The Bluefield formation, which underlies the bottom-ash
pond, is a shale with some thin interbhedded layors of
sandstene, si.tstone and limestone, Althouch there are
no outcrops of the Blueficld at the bettom~ash pond,
gXposures along a nearby roadcut show a conpetent,
though steeply dipping, bedrock.

Outerops of the Hinton Formation, interbedded shale and
gandstones, are expesed in road cuts adjagent to the
£ly ash ponds. Alsc adjacent to the ponds is a desply
weathered portion of the formation which is presently
being used as a borrow area for dike construction

matcrial.

4.0 SUMMARY OF ENGIAEERING DATH AVAILABLE

The drawings made available to us by AE?, for use in

this investigation zre listoed in Yable 1. The: drawings
listed in Table .1 contain renferences to other dArawings
on which additional details on the dikes and the ocutlet
strectures are to be found. These additional drawincs,

however, were not aveilable to us.

Ho design data or calculations were found in AEP's Glen
Lyn file.
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RESULTS OF WISUAL INSPRECTIOW

The inspection consisted of a visual survey of the
dikes and outlet structures. The results of the vieuval
inspection of both the fly ash and bottom ash dikes are
deseribed in the Visval Incpection Check Lists containcd
in Appendix 3  {a scparate checklist was complcted for
the fly ash and kottom asn dikes) and are summarized
below. FPhotos of the dikes are prescnted in Appendix A

Fly hsh Storage hreas

Upper Fond

1, There was no visual evidence of surface cracks or
of unusuval movemont at or Leyond the toz. The vertical
and horizontal alignment of the crest appeared normal

to the eye,

2, A zinkholo ﬁas noted in the crest of the dike at
the location shewn in Fig., 2. Fonded surface water
apparently seeped into the Ely ash i.e., found an
opcning in the clay Llanket, and washed out material
at the downstream face. This lgcalized piping failure
appears to have resulted in subseguent collapsc and, ‘
enlarcoment of the sinkhole. The sinkhole 1s approx-

imately 10 ft. deep.

3. There was no evidence of displacement or eresion of
the downstream dik%e =lopcos. These slopes arc protccted

by riprap.

AEPGLOO0Z235
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4. The slopes of the dikes forming the upper pond werc
completely oxposcd at the time 0F the inspection, The
failure of a portion of thke dike on the northern portion
of the pond was described earlier. Some croslon was
noted on the slope of the southern dikes at a point
where it appearcd that the inflow pipe had once been
located.

Liovwor Zond

1. In general, the condition of the dikc appearcd
good, with no eviderce of cracks, misalignment, or
seepage; that might suggest movement or deterioration
of the dikes.

2, PRunoff from the hills located immediately southwest
of the pond i1s presently channeled intc a drainage
ditch adjacent to Route €49, running aporoximately
parallel to the west dike of the pond. Some blockage
of the diteh was noted. The blockage hags caused a
portion of the flow in the ditch to ke diverted toward
the toe of the dixe. This flow has resulted in minor

erosion.

Bottom Ash Storage Area

&t thc time of the inspoction, both halwes of the pond
were out af gervice and operctors were converting from
operation of the south half to operation of the north

half. Water was standing in the clear water pond. Sone
water was poncded on the surface cof the sediment in the

recently-£illed seuth half.

AEPGLOO0Z236
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1. There was ne visual evidence of surface cracks or
of unusual movemont at or beyond the toe., The vertic:al
and herizontal alignment of the crast appearcd te the
eye to be normal,
2, Considerable sloughing of tho dike separating the
two portions of the pond was noted.
3. There was no evidentce of scepage through the dizes.
4, The cutflow from the clear water pond appzared
@lear and less turbid than the river water,

a.0 OPERATIORAL PROCEDURES

6.1 Maintenance and Operatien
He understand that there arc no documented operation or
maintenance procedurcs established for cither the
fly ash or bottom ash ponds.

6.2 Monitoring and Warning System

There is no instrumentation installed to monitor the
performance of the dikes or to provide advance warning

of impending problems. We understand that plant per-
sonnel inspect the dikes daily to ascertain the condition
of the dikes. However, there is no docurmented procedure
for response to damage or to deterioration of the

dikes.
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T.0 HYDROLOGIC AND HYDRAULIC EVALUATION

7.1 Hvd;E}Dgz

The fly ash and bottom ash storage areas are encloscd
impoundments.  As such, there iz no rateral drainage
into the reservoir. Flow is piped in under controlled
conditians. The only scourcc of inflow other than the
piped-ir slurry is rainfall precipitation. The maxinum
1-hr precipitation for the 100 year storm in this

porticn of Virginia is 3.5 inches.* The maximum rainfall
results in a flow increment of approximately 35 cfs in
the flyash lower pond (which has the largest surface

ares) .

7.2 Hydraulic Considerations

At the time of vur inspection, only the lower £ly

ash pond was in service. The 30 inch owtflow pipe had
only a few inches of flow wnder thz ncrmal operating
conditicons. Thus, it zppears thzt there 15 ample reserve
capacity availabkle to handle tenmporary inereases doe to
rainfall inflow. However, no computicns have been done

to substantiate this conclusiaon.

8.0 OVERREL EVALUMATION

8.1 Fly Ash Ponds

The only pond currently in service is the lower pond.
The dikes cof this pond are constructed of the lecally
available clayey shale material. There appeared to be

no cvidence of cracks, misalignment, or scepage which
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*.5, Dept of Commerce, "Hainfall Freduency Atlas of the United States”,
Yechrigal Paper Ho. 49, SNay, 1941
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might indicate malfunction cr deterioration of the
dikes, The ditch for diverting side hill runoff barder-

ing the easternmost dike shgws gome signs of erosion
_and blockage. This d1t¢h should be clcaned _and.. repalred

by,

As a result of the slepe failurc that ocourred during
initial filling, the upper pond has not vet been put
into service. In cwr opinion, the suitability of com-
pacted fly ash as an embankment material needs to be
evazluated in light of the slope failure and the evidence
of erosion of the dike material at locations where the
clay blanket has been breached, The existing sinkhole

Lis returned to service.

£.2 Dottom 2sh Pond

There was no visual evidence of cracking, misalignment
or seepage which might indicate malfunction or deter-
ioration of the perimeter dikes. 3loughing of the
partition dike between the two halwves of the pond was
noted, However, this does not, im our opinion, adversely
affect the retention capability of the pond ac &

wholo.

8.3 Hazard Reating

In general, we scc libtle cause for concern about the
integrity of the dikes. However, if one of the dikes
/were to fail, the result would be a release of either
flyash or bottom ash slurry inte the adjacent river.

Since the wvolume of material contained in any of the
dike arcas is relatively small, it is unlikely that

release of this material into Lhe river would Causc |

51gn1f1cant floodlnq wr damdge downstream

in the Upper Pond dike should ke repaired before the pondf

—

AEPGLOO0Z239



TIC11D
Pase 12

Fly hsh Ponds

Eased on the above ohservations, it is not clear that

the classification of “hlgh wa?ari rthnt11l cla551f1—

PN STFIE L T
™y e v W maar = i R =BT SRR B L R E PR P R Ty

cation aqq1gncd tn thJ dan in the o, S. hrmy Corp“ o5

an1HEEr$‘ Hatlonal IRVDntDry of Dems is approprLatc.

FEL LI T

This classification fuggests that 1f the dikes were to
fail, "more then 2 fow" lives would be lost and "exoossive”

i J : . . our cpinicn, a "signifizant®
roporty damage would occour I ¥ gnifi t

L e R R A L et g g e e e

_ratlng may be more appropriate for theose dikes,

e e L L

R

e L T L T R R T

Dottom bhsh Pond

The field inspection disgciosgsed significant differences
batween inventoried and actual dimensions of this
facility. &lthough construction was started scveoral
years ago to ralse khe level of the dikes and overcflow
structurc to the inventoried heights, this work was
hever conpleoted,.  As currently operated, the hydraulic
head in the pond is never moro than seven feet. Further-
mare, the pond is partitioncd so that only half of the

area is filled at any given time,

Consistent with thcsc obscrvations, it is recommyended

corrc;tcd e bcllcv9 thcsc data w1ll 1nd1cate a_f;cw_

hazard potential classification, rather than the "High"

P T C T L Ap—

classification “asgigned by the Coros.
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APPENDIX A
Document 4

AEP Engineering Drawings

Glen Lyn Plant
American Electric Power Coal Combustion Residue Impoundment
Glen Lyn, VA Dam Assessment Report
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DOCUMENT 5: AEP DAM AND DIKE INSPECTION AND MAINTENANCE PROGRAM SUMMARY
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INTRODUCTION

AEPSC Civil Engineering administers the company’s Dam Inspection and Maintenance
Program (DIMP). As part of DIMP, staff from the Geotechnical Engineering Section
periodically conduct the dike and dam inspections. Mr. Gary F. Zych, P.E. conducted the
2009 inspection. This report has been prepared under the direction of Mr. Pedro J. Amaya,
PE. and presents a summary of the inspection and assessment of the condition of the
facilities.

Mr. Joe Ryder, Jr., Plant Civil Engineer at the Glen Lyn Plant, was the project facility
contact. The inspection was performed on January 13, 2009. Weather conditions were sunny
and cool. The temperature was 37° F. There was approximately 1.5 inches of rainfall and 2
inches of snow during the seven days prior to the inspection. All of the snow was completely
melted by the day of the inspection.

At the Glen Lyn Plant there are three ponds that are part of the annual dike and dam
inspection. These ponds are the Bottom Ash Pond Complex, the Auxiliary Fly Ash Pond and
the West Pond, and are depicted in plan in Figures 1, 2 and 3, respectively. The Bottom Ash
Pond Complex consists of the North and South Bottom Ash Ponds and a Clear Water Pond.
The New River and the East River border it. The Auxiliary Fly Ash Pond is a wet fly ash
pond adjacent to the New River and is used only as an emergency backup pond. The West
Pond is a stormwater runoft pond for the dry ash landfill, which is located west of the
Auxiliary Fly Ash Pond and of the landfill. In general, all ponds have earth embankments
less than or equal to 50-ft in height and slopes of 2 to 3 Horizontal to 1 Vertical.

SUMMARY OF VISUAL OBSERVATIONS
General

The summary of the visual observations uses terms to describe the general appearance or
condition of an observed item, activity or structure. Their meaning of these terms is as
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follows:

Good: A condition or activity that is generally better or slightly better than
what is minimally expected or anticipated from a design or
maintenance point of view.

Fair or A condition or activity that generally meets what is minimally

Satisfactory: expected or anticipated from a design or maintenance point of view.

Poor: A condition or activity that is generally below what is minimally
expected or anticipated from a design or maintenance point of view.

Minor: A reference to an observed item (e.g., erosion, seepage, vegetation,
etc.) where the current maintenance condition is below what is normal

H:\Internal\Dam & Dike Inspections\DIMP 2009\Glen Lyn\Glen Lyn-2009RPT.doc Page 2 of 10

AEPGL000013



or desired, but which is not currently causing concern from a structure
safety or stability point of view.

Excessive: A reference to an observed item (e.g., erosion, seepage, vegetation,
etc.) where the current maintenance condition is above or worse than
what is normal or desired, and which may have affected the ability of
the observer to properly evaluate the structure or particular area being
observed or which may be a concern from a structure safety or stability
point of view.

Appendices A, B and C contain selected photographs taken during the inspection of the
Bottom Ash Pond, Auxiliary Fly Ash Pond and West Pond, respectively.

Bottom Ash Pond Complex (refer to Figure 1)

1. The South Bottom Ash Pond was the active pond for receiving ash sluice water. The
North Bottom Ash Pond was inactive and completely drained to accommodate dredging
of the bottom ash. (Photo 1)

2. The interior slopes of both the North and South Bottom Ash Ponds appeared stable and in
good condition. The crest and slopes of the Splitter dike between the two ponds also
appeared stable and in good condition.

3. Flow over the South Bottom Ash Pond discharge structures was smooth with no
obstructions. The structures appeared in good condition. In particular, the North BA
Pond discharge structure was fully visible and no issues were noted about its condition.
Modifications/repairs to the outfall structures were completed in Summer 2008. (Photo
2)

4. The South Bottom Ash Pond exterior slope, opposite to the discharge channel, was well
vegetated and contained no visible animal burrows or areas of slope instability.

5. The North Bottom Ash Pond exterior slope along the New River appeared stable and well
protected with vegetation and riprap. There were no signs of movement or displacement
of the riprap. (Photo 3)

6. The interior slopes of the Clearwater Pond were also well vegetated and in good
condition. The riprap in the northeast corner of the pond was stable.

Visible portions of the Clearwater Pond concrete discharge structure, wood steps, wood
railing, platform, and intake structure were in satisfactory condition. The vegetation
growing along the intake structure and within the stoplog channel of the discharge
structure as noted in the past Inspection Reports have been removed. (Photo 4)

8. The Clearwater Pond outfall pipe (RCP 30-inch diameter), walkway and railing were in
satisfactory condition. Discharge from the outfall pipe was unobstructed and there was
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no erosion or scour at the outlet. There was no visual evidence of significant settlement
or depressions above the pipe alignment. There was no seepage from around the outside
of the pipe.

9. The inlet structure and distribution pipe at the Clearwater Pond was in good condition.
This structure was also repaired during 2008. The structure is performing as intended.

10. The dike roads are in good condition as shown in several of the photographs referenced.

Auxiliary Fly Ash Pond (refer to Figure 2)

1. There was more water than normal in the Auxiliary Pond. The approximate water line is
shown on Figure 2. Discussions with Mr. Joe Ryder indicated that the plant had recently
used the wet ash handling system and sluiced into the pond for 48 hours.

2. The lower section of the north dike (exterior slope along the New River) is part of the
natural river bank and has vegetation and tree cover. There was no indication from the
top of the bench that any instability exists.

3. The upper section of the exterior slope along the New River is well vegetated. The dike
appeared to be mowed late in 2008 because the height of the vegetation was very low.
This slope appeared stable and there were no new signs of surficial sloughing and there
were no signs of any movement or displacement. (Photo 1)

4. The old erosion slide at the northeast corner of the exterior slope at the tree line did not
appear to worsen. There were no signs of more exposed soil at the scarp interface.

5. The exterior slope of the east dike appeared satisfactory with no signs of apparent
instability. This section of dike had been mowed recently. There were no signs of rodent
holes or erosion gullies. As noted in other reports, the exterior slopes are steeper than the
north dike. (Photo 2)

6. The outlet of the pond’s discharge pipe, wood steps and railing were inspected and found
in good condition. There was less than 1 gpm of flow through the open valve from the
outfall. This flow is presumed to be from leakage into the discharge tower.

7. The exterior slope of the south side dike along Route 649 was also well vegetated. There
were no signs of slope instability or any recent erosion gullies. Also as noted in other
reports, the exterior slopes are steep along the eastern length of the dike. (Photo 3)

8. The interior slopes of all three dikes appeared stable and well vegetated. The slopes were
recently mowed. (Photo 4)

The pond was inactive at the time of inspection. The current discharge into the pond is
located in the central portion of the pond. Ash transfer pipes run down the slope and
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discharge to the bottom of the pond. The approximate limits of exposed ash and water
line are shown on the Inspection Plan.

West Pond (refer to Figure 3)

1. The northwest interior slope of the pond and visible portions of the wood baffle structure
and the discharge structure including platform and wood railings were in fair condition.
The discharge from the pond was directed through the center weir box via the inverted
pipe skimmer in the box. The water level in the pond was approximately 2-3 inches
above the weir crest. (Photo 1)

2. The NPDES Outfall No. 007 discharge pipe located at the west end of the pond was
unobstructed and in satisfactory condition. Flow was through the pipe and slightly over
the concrete plug/weir. The slopes and dike surface above the pipe did not exhibit any
evidence of settlement or instability and the flow was clear. The wood steps and railing
were in good condition.

3. The western section of dike was well maintained and mowed in Fall 2008. This section
of dike appears to be stable and there are no signs of sloughing. There were several
isolated woody stems on the slope that were not cut by the mowing operation. (Photos 2
& 3)

4. The toe area from about the west abutment to just east of the access stairs was dry as
compared to past several inspections. There were no wet or moist areas observed.

5. There was a moist area from the toe to approximately one-third up the slope along the
eastern end of the dike. This area has not been reported as moist in past inspections. The
moist zone was limited in depth 2-3 inches and presumed to be due to the snow melt and
earlier precipitation. There were no signs of sloughing or other movement.

6. The interior slope of the western road dike is in satisfactory condition. Slopes are
protected with riprap. There were several 2-4 inch diameter trees growing on the slope,
and vegetation is growing through the riprap at the shoreline.

7. The drainage ditch along the exterior slope of the western road dike was unobstructed and
protected from erosion with riprap.

8. The top of dike road was in good condition with no evidence of significant dike
settlement or misalignment.

9. The southeast end of the pond borders the landfill Leachate collection pond and dike.
The dike and toe area appeared in good condition. The siphon from the Leachate pond
into the West pond was not operating.
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ASSESSMENT OF RECENT INSTRUMENTATION DATA

Pond water levels were obtained from Plant personnel for the date of the inspection.
These levels are summarized below along with water levels measured during previous annual
inspections. The Plant performs quarterly inspections and records pond levels and facility

conditions.

Pond Pond Elev. Pond Elev. Pond Elev. Pond Elev. Pond Elev.
Ft. Ft. Ft. Ft. Ft.

Name 13Jan2009 300ct 2007 1Nov 2005 14 Dec 2004 | 9 Sep 2003

Clearwater 1501 1501.3 1501.3 15013 1501.3

NBAP dewatered dewatered dewatered dewatered 1505.5

SBAP 1506.3 (full) | 1506.3 (full) | 1506.3 (full) | 1506.3 (full) | 1506.3

West 1531.5 1531.5 1531.5 1531.5 1531.5

Aux FAP ~ 1515 ~1511 ~1510 ~ 1513

The water level in the New River was elevation 1494.5 feet based on the USGS gage data.

The water levels in the ponds are consistent with previous levels, expect for the Aux FAP.
No other instrumentation data is available for the dikes at the Plant.

CONCLUSIONS

Bottom Ash Pond Complex

The Bottom Ash Pond Complex earthen embankments and structures are in good
condition. The slopes of the embankments are protected from erosion with vegetation or
riprap and the facility is well maintained. The stone slope protection along the river was
in satisfactory condition. The discharge structures were also in satisfactory condition.

Auxiliary Pond

Overall, the earthen embankments forming the Auxiliary Fly Ash Pond are in good
condition. The vegetation covering the slopes is established and well maintained.

West Pond

Overall, the earthen embankments forming the West Pond are in good condition. The
vegetation covering the slopes is established and well maintained. The inlet and outlet of
the discharge structure are in satisfactory condition.

H:\Internal\Dam & Dike Inspections\DIMP 2009\Glen Lyn\Glen Lyn-2009RPT.doc
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RECOMNENDATIONS

Bottom Ash Pond Complex

. Continue routing mainienance Iems as necessary.

Auxiliary Pond

I, Contimue routing maintenance 1tems as necessary.
VWest Pond
I, Continue routing mainenandce menms as necessary.
In ueneral. routing inspections. monitoring and maintenance by plant personnel should

continug. 11 you have any guestions with regard to this repori. please do not hesitate to
conract Gary Zveh at 614-716-2217 (audinet 200-2917),
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APPENDIX A: BOTTOM ASH BOTTOM PHOTOGRAPHS
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APPENDIX B: AUXILIARY FLY ASH POND PHOTOGRAPHS
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Photo #1 — Exterior slope of norlh dike, locking wést
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APPENDIX C: WEST POND PHOTOGRAPHS

-
<
LU
=
-
O
o
Q
L
>
—
L
O
0 4
<
<
a.
i
2
=

HA el am & Drike nspecriassl 30 20000 en | pn' Gilen Lya-2I0E R EL doe

AEPGLOONN2G



P PR .
o ¥ v
‘-.j i ,_'.r " r g wﬁ.d ro . "
AT AR % 7 ‘1 }' Pk o A o Wl

T )

Photc #2 — Extericr slope Df western portion

-
<
L
=
-
O
o
Q
L
>
—
L
O
x
<
<
Q.
L
v
=

ITETIIITITIL] (LTI EEET] +d 4= dbrrhdddrdddddddddd

Photo #3 = Exterior slope of eastern porlion

ARPGLO00027



DOCUMENT 7: GLEN LYN PLANT, DIKE INSPECTION CHECKLIST 2009
N HFZ 3)e/o8
2) WR Spisw 7-19-09

2 ) 5/t PAGE 1 OF 10
REVISION 2
I/16/98

GLEYH LYHN PLANHT
DIKE THSPECTION CHECEITST

i, GENERAL THFORMATION

Date of Inspection 3/’:%39
Ry
Inspected by ~ o ?z.,,:ﬁ;r' J?—.J &
Weather LIS LR s it it
Temperature ol
Hainfallrjinches} since a
o ” (date) fﬁé‘?w?[_ e /ﬂtépﬁ-: SO Tt F

Fond levels:

North Bottom Ash Pond (1505.5%) .E?M.{f?szﬁu alll P .:-J,,:J/.a"zyﬂ’y

Scuth Bottom Ash Pond (1506.3%)  7a//

Clearwater Pond (1501.3%) ‘,f;f/

Auxiliary Fly aAsh Pond S Ao

West Pond oy M-—Jw/ﬂ;//-f‘ a5 g
2, EMBANEMENT CONDITION AT BOTTOM ASH AND CLEARWATER PONDS
A. Piease refer to the Bottom Ash Pond Inspection Location Flan

which i= found on Page 8. Place a number or letter and, 1f
appropriate, a descriptive sketch on the lecation plan at
each prablem area. Then place the same number(s) or lek-
ter(s) next to the appropriate descripkicns below.

DESCRIFPTION LOCATTION CODE

Erosion

Ruts in Crest Road

Arimal Burrows

* Arproximate normal pool levels when in service.
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PAGE2OF 10

REVISION 2

[30/487
DESCRIPTICH LOCATION CODE
Leaking Aeh FPipe
Seepage/Wetness v/ff ~

7 7!

Trees on Slope -~ AL
Vegetation conditien ijf _ 61}?;.m?£ —_
Cracks/Bulges/Slides ;:;x/f rﬁéﬁﬁ

other (Pleasze specify)

B. Has there been any significant deterioration, ercsion or
displacement of the riprap at the river shoreline since the
last inspection? If so, please describe condition and tha
river flow event which caused it. ig %ﬁéékifiﬁﬂfj/

7

C. Has there bheen erosion of the shoreline inside the bottom
ash ponds because of the ash inflow pipes?

-
fﬁz;f4ﬁﬁ5£§{£wﬂiif’
g

3. OUTLET WORKS AT BOTTOM _2SH AND CLEARWATER PONDS

A. Please inspect the following drainage structures and check
the appropriate space below:

GQoD
CONDITION PRCBLTM

North B. A. Pond Skimmer ,,t:::f“

North B. A. Pond Overflow Lip & FPipe L)

South B, A. Pond Skimmer L/fxf L

-~

south B. A. Pond Overflew Lip & Pipe b’f ,f’#i_

Perforated Water Distribution Pipe a//i;ﬂff

Clearwater Pond Skimmer _
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US EPA ARCHIVE DOCUMENT

PAGE 3 QF 10
REVISION 1
2/106,/94

GOOD
CONDITTION " | PHOBLEM

Clearwater Pand Overlow Lip & Chute 7
Clearwater Pond Spillway Tower “//f’r,f"
Access Steps teo Spillway Tower ;f’f:f
Outfall Pipe to East River af’#_,x”
Access Path to outfall Pipe wj#f _:
E. Pleage describe Ernblems below:

o ﬁhﬂﬁf,ﬁﬂikﬁgﬂéff c}déxgaf

EMEANKMENT CONDITION AT AUXILIARY FLY ASH POND

Pleaze refer to the Auxiliary Fly Ash Fond Inspection Loca-
tion Plan which is found on Page 9. Place a number or
letter and, if appropriate, a descriptive sketch on the
location plan at each problem area. Then place the sane
number({s) or letter(s) next to the appropriate descriptions
below.

DESCRIPTION IOCATTION CoODE
Ercsicn

Ruts in Crest Road o .
Animal Burrows @)

Leaking Ash Pipe

Leaking Embankment Drain Pipe

Seepage/Wetness

Trees on Slope

AEPGLONNOGT



PAGE 4 OF 10

REEVISION 1
2/10/94
Exposed Ash on Slope L
Ccracks/Bulges/Slides
Sinkhale
Other (Please specify)
E. Has this pond been used since the previous inspection? If

g0, when and for approximately what duration?

NAE — . _

c. Has the water level in the pond been high encugh te cause
the embankment drains to become active?

A

5. OUTLET WORES AT RUXTIIARY FIY ASH POND
A. Please observe the features listed helow and check the
appropriate space;
elaluli]
CONDITION PROBLEM
Steel Trough fmﬂész P;> _
VS /

Wooden Skimmer fi/kﬁfﬁf g ,Eﬁﬁ,é%:,f&ﬁﬂfzaag .
Trough or Skimmer =supports ﬂ?fq’ _f)

A
Concreke structure el
Gther (Please specify) -

B. Please describe problems below: ii?ahfki gﬂé9f~ﬁaﬁ§¢§3#i——-‘w
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PAGE 5 OF 10
REVISION 1
2/10/94

Please ckserve the outlet end of the 24% discharge pipe.
Tf water is 1lssuing from the plpe, please determine and
record the flow rate:

5ﬂ¢£{ J;réteéb
a

Are there any other noteworthy conditions, such as waker
seeping around the ocutside of the pipe? If so0, pleass
describe:

———

EMBANEMENT COWNDITION AT WEST POND

Plaaze refer to the West Pond Inspection Location Flan which
is found on Page 10. Place a number or letter and, if
appropriate, a descriptive sketch on the location plan at
each problem area. Then place the same number (s] or let-
ter(s) next to the appropriate descriptions below,

DESCRIPTION IOCARTICN CODE

Ercsion

Euts in Crest BRoad

Animal Burrows

Seepage/Wetness fﬁziﬁ

—

Hoody Vegekation on Dikes

Cracks/Bulges/8lides

Sediment Bulldup in Inlet
Ditches

Has there been significant runoff from the landfill since
the last inspection?

A
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PAGE & OQF 10
REVISION 1
2/10/94

2. Has the water level reached the steel overflow -fwroughs since
the last inspection? Ye s . FPlease record the
current water level relative to the overflow trough

Q[:a /r/ ﬂ?ﬂé'{d - &3 (‘9..-‘*

D, other problems (please describe): AAtE
294 / / %/fé’(—’/ S et Aﬁ'?ﬂ fff/ //i/r-?
GJZ’/( b .Q(;Mﬁ??‘f!"‘ e Iy ZD.,EL/_ _{E_, @

If water is issuing Exom the pipe, blease determine and
vecord the flow rate, in gollons per minutes:

el ey o2 i 7T
o

z 7. OUTLET WORKS AT WEST POND
Ll A, DPlease observe the features listed helow and check the
appropriate space:
z GOOD
CONDITION | PROBLEM

- Gt i s :
u Steel Epewyh Azt Zrai ﬁ&/

. e
o. Wooden Skimmer £

A
n ITnlet Structursa ey i
. P

ll‘ Pipe Probleme il
> Other (please specify)
E:E B. Pleaze describe observed problems belaw.
< ¢. Please observe the ocutlet end of the 16 discharge pipe.
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PAGE 7 OF 10
REVISTON 1

2/10/94
D, Are there any other noteworthy conditions, such as water
seeping arcund the ocutside of the pipe? If so, please
descy ihe:
A
a. GENEFRAI EMBANKMENT CONDITICHS - ALIL PONDS
. Has any mcw1ng, brush and tree cutting or spraying been done

since the previcus inspection? If so, please state below
what was done, when and by whom, and show ths area on the

location plan. .
mz;> ——
e uccw PlnZ T gy e Zp
/
Lo

B. Has the river level come up 51gn1f1cantly since the last
inspection, and if so, approximately what slevation was it
and when?

Al

C. Was there any apparent damage to the dikes when the ziver
level receded? If so, please indicate below what the damage
was {erwosion, slides, etc.) and show its location on the

location plan.
A4
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US EPA ARCHIVE DOCUMENT

TOTOTF RIPEAY EL 303 —

PAGE 8 aF 10
REVISIOM 2
SR

5, BOTTOM ASH AND CLEARWATER
PONDS - NOTES AND COMMENTS

IHCLUODOING BEMEDTAT MEASURES

SINCE IAST INSPECTION:
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APPENDIX A
Document 5

Final Design Report, by GAI Consultants

Glen Lyn Plant
American Electric Power Coal Combustion Residue Impoundment
Glen Lyn, VA Dam Assessment Report



DOCUMENT 8: FINAL DESIGN REPORT, BY GAlI CONSULTANTS :

Final Design Report

Glen Lyn Landfill

Permit No. 222 Amendment
Appalachian Power Company
Glen Lyn Plant, Glen Lyn, Virginia
Volume 1 of 2

GAIl Project Number: C050540.20

TR G Jwey Zopd
(T 2. e b s
Prepared for  American Elcctric Power Service Corporation
1 Riverside Piaza
Columbus, Ohio 43215

Prepared by GAl Consultants, Ire :
Pitisburgh Office 5

385 East Waterfront Drive

Homestead, Pznnsylvania 15120.5005

US EPA ARCHIVE DOCUMENT
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PART 7

SLOPE STABILITY ANALYSIS
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SUBMECT, AEP GLEN LYK BLANT LANDFILL AMENDMENT

. DEEP-SEATEUSTABILITY AKALYSES o

BY  SDA NATE 03232007 PROJ NO __ Q05054020

CHKD BY BLR naTE F42 /ey SHEETND.__| OF b g@ai consultants
OBJECTIVE:

Fvaluate deep-seated rofational failure surfaces under static and seismic condilions for the
proposed |ateral expansion of the CCB landfill facilty for AEF's Glen Lyn Pawer Plant

METHODCLOGY:

Stability will be evaluated for both static and ssismic conditions using two-dimensional imit
equilibrium methodology and the computer program STEDWin 279

REFERENCES:

1 Virginia Legislative Code, Chapter B0, Salid Waste Management Requlations, V AR
December 19, 2005,

2. Hynes-Griffin, Mary. E | Arley, Frankiin, G , Raticnalizing the Seismic Coefficient
Method, [Vicksburg, Mississippil, Depariment of the Army [Waterway Experment
Station, Corps of Engineers], July, 1984

3 Parl B Application for Glen Lyn Industrial Waste Landfill. Final Reporl. November,
2006 GAl Consultants. Enc

4 Peak Acceleration (%g) with 2% Probability of Exceedance in 50 Years, USGS Map,
October, 2002.

BACKGROUND:

American Electric Power is propasing the consiruction of a lateral expansion of the CCB
landfill located at the Glen Lyn Piant, in Giles County, Virginia The proposed expansion will
occur over the Auxiliary Fly Ash Pond (AUX FAP} located to the east of the operational
landfill The proposed CCB landfill is shown in plan on Par 1. Located on the west bank
of the New River, the existing iandfill and the proposed iateral expansion are
approximately 55 acres and 17 acres in size, respectively. Existing conditions and test
boring locations are shown on the attached plan view

Overburden soils consist predominately of fiy ash and alluvium with lesser amounts of
residuun. Composed of silf, the fly ash thickness ranged from 28 feet (06-GLLE-10) to 30
feet (D6-GLLE-01). Altuvial and residual soils, consisting of sands with varying amounts of
sitt, clay and gravel, were encountered at each boring location and ranged from 52t 16 4
feet thick in Borings 06-GLLE-03 and 06-GLLE-07, respectively

Bedrock was sampled at boring locations (06-GLLE-01, -03, -04, -06, -07, and 08} and
consisted primarily of shale. In each boring, scil sampling was terminated once an SPT value
of 50 blows per 6 inches, or less, was recorded Samples recovered from the bonings at
terminal depths were described as decomposed shale or shale fragments indicating the likehy
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SUBJECT: AEP GLEM LYW FLANT =LANBIFN | AMEMNDMENT

BEEP-SEATED STABILITY ANALYSES o
BY _ SDA DATE _ 0212007 PROJ NO__ COS0540.20
CHKD BY ™t DATE ¥/2 /o7 SHEETMD _ & OF _° gai consultants

bedrock sufdace. This surface elevation varied from elevation 1481 4 to 1484 1 feet above
maan s2a level

ANALYSIS:

In order to determine the factor of safety against sliding failure, overall thickness of each
soil layer across the site, and engineering properfies of each soil layer were determined
To conservatively estimate minimum factor of safety, the steepest slope was used for the
dike analysis  Based on inspection of the proposed grading plan, the steepest slope
{2.2H:1V) occurs. in the southeast corner, on the AUX FAP embankment This slope
represents approximatety 30 percent of the slopes considered in design. The remaining 70
percent of the slopes are either between 2 5H; 1 0V and 3.0H: 1 OV,

Upon consalidating all the needed information, the estimated factor of safety was
determined for the most critical sections  Output files from the STELDYVin program are
provided as Part 7, Stability Analysis Resuits.

Subgrade elevations for the proposed landfill expansion are shown oh Drawing Mo E-MU02 (Base

Grade Plan} and will be attained primarily by placing and compacting structural fill, drainage
material, or protective cover in the losation of the propasad Reduced AUX FAP |ocation  The basic

geometry for landfill development will be:

s Subgrade sideslopes: 2 2H 1V {stecpest), 3H:1V {iypical},
o Landfil sideslopes: 4H: 1V betwezen benches; and
+ Benches: 15 feet wide; spaced every 25 verlical feet

For these analyses, potential fallure surfaces within the landfiled CCBs and through the landfill
foundation will be evaluated Generic cross-sections depicting these analysis limits are shown
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SUBJECT: A=P GLEM LYS ALANT _LANOFILL AMENDMENT

) DEEP-SEATED STARILITY ANALYSES ot
BY ___SDA DATE  0V2AP007 | PROJ NGO COS0840.20
= i = .
CHKD BY B R NATE & /2 /0% SHEETNO >  oOF °© galconsultants
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Seclion BR

Two cross-sections, one through the reduced capacity lagoon starting at boring 06-GLLE-10 and
another through the containment dike adjacent to the river. were selected for this analysis The
£rosg-s2ction Iocations are shown in plan on Figure E-BO01  Fhe cross-seclion lecations were
chosen baszed on following considerations:

+ The proposed expansgion is essentially a rectangle which will ‘end to align the most criticat
deap-geated analysis seclions with the lang and short axes;

» The critical insifu layers identilied at the site include the dewalered fly ash within the AUX
FAP and the embankmert materials used ta consiruction the containment dikes These
suils were designated as critical iayers because they contain zanes of moderate to low
shear strength materials: and

» The critical engineered |ayers identified at the siterinclude the structural fill layers placed
within the proposed landfil expansion  These fill layers provide positive drainage from the
upstream end of the AUX FAP to the proposed reduced AUX FAP at the toe of the CCB
embankment They were designated as ciitical layers because they will be the soil
foundation layers evaluated in the deep-seated analysis sections

The geemetry and stratigraphy of the two sections were entered into the computer program
STEDWin which was used to evaluate potential failure surfaces along the cross-sections. The
analysis seclion data was compiled as follows:

Top of Rock — Data from the geclogic characterization of the propesed landfil site were used to
construct the approximate top of rock elevation Data from the boring logs indicate that the top of
rock varies along the analysis sections from elevation ~ 1493 feet to ~ 1481 feet Based on this
information, fop of mek prefiles were incorporated into the stability analyses  Since the bedrock
under the propesed fandfil! is competent material, the deep-seated failure surfaces evaluated
herein were cohstraingd to the soil layers overlying the top of rock suface
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Temporal High Phreatic and Piezometric Surfaces — Data from the hydrogeologic characterization
of the propased landfill site were used {o construct a petentiometic suface map. Based on data
from the hydrogeclogic investigation, the only phreatic or piezometric surface likely fo afect the
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SU3JECT: AEP GLEM LYM FLANT - ANDFIL_ ARMENDMENT

DEEF-SEATED STABIITY ANALYSES

BY _ SDA QAT 0323607 PROJ NO __COS0546.20,
CHKD BvBta _ daTE 9/ 2/67 SHEETNG _ | oF & _ gaiconsultants

statflity of the facility diring is development is the phreatic surface presant in the ALLX FAP
Piezometer water level seadings varied frem ~ 1501 feet to ~ 1487 feet, and are significantly
impacted by the New River Based on this information, phrealic surfaces werg incorpurated into
the stability analyses with the suface slevation between 1488 and 1500 for Section A4 and at

glevation 1500 far Secticn BB

Suborade — Elevations were oblained from Drawing No E-M003 {Base Grading Plan) and
incorperaled into the stakility analyzes

Ultimate Development Grades — Elevations were obtained from Drawing Ne. E-iGU6 (Final
Topograghy Plan}

h Soil and CCB Fropert ez — The soils and CCBs that comprise the proposed landfill and landfill
z foundation consist of a variety of materials Al of these materials Pave varying index and shear
strength properties that affect the evaluation of landfill stability The 2ngineering properlies
m assigned to the proposed landfill soils and CCBs are summarized and discussed belovw.
i SECTION AA
z | Soil STEDWin T Ysat p=¢* | &=C
- . Type SeilNa. | (pef) | (pcfh  (Degrees) {psf
@) I New Ash 1 80 85 32 ' 0 |
o | AshNo.1 2 65 70 35 0 i
| Clayface 3 120 125 0 1000
Q | AshNo?2 4 65 70 0 az 0
Ll AshNo 3 5 65 AU 30 o
. . .. . r .. PR — —]
> Ash Ne 4 6 65 N b
L Ash No.5 7 65 70 l 24 0
- - : Snd&o] 8 110 113 } I 0
U Rock o 150 155 30 | 1600
< ) SECTION BB _
Soil STEDWin it Yaat =p ! c=e’
g __._Tyee SoilNo. | (pef) | (peh | (Degrees) | {psh |
: Mew Ash 1 2o 25 32 . 0
m Berm-New Ash 2 80 35 22 [y
: Ash Mo 3 G5 70 32 O
)] ' Ash N 2 4 B85 74 28 i)
: Snd&cl 5 110 115 28 0
: Rock g 150 155 30 1500
wvﬁé
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SUBIECT. _ AFP G_EN LYN PLANT -~ ANOFILL AMENDMENT _

DCER-SEATED STABILITY AMALTYSES

BY . SDA DAt 03733007 PROJ NO __CO50540.20
chiko ey X pateE H/Z /07 smeeTno_ % oF _* gai consultants

Insitu soils that comprise lhe pronosed landfill expansion foundation (Soil Nes 4 and 3 for Seclions
AA and BB, respectively) are fly ash sluicec then dewatered in-place  The insitu soils that
comprise the prolective dike (Soll Nos 2, 4, and 8 from Cross-Section AA} consist of sand and clay
for the porticns constructed as parl of the initial development and fly ash for the parions of the
AL FAP constructad during subsequent development

insitu sand and clay consists of low- to medium plaslicity clays and silty clays with yarying amounts
of sand Site-specific shear strengths were developed for these materials from bore hole
dilalometer, CFT, and SFT testing

Bedrock beneath the proposed landfill {Soil No 8} is sedimentary in origin and consists of
sandstone, shale, and sillstone  As previously noted, the properlies of the bedrock underiying the
site will not affact these analyses as deep-seatec failure surfaces will be conatrained to he
overlying landfill layers which will be much weaker than bedrock Therefore, for these analyses, no
condilicns significant to rock fraciure mechanics are included in these analyses

Seismic Condi‘ions — The proposed expansion is Ipcated in norh-central Giles County. as shown
an Drawing No 1 (Tille Sheet and Location Map) This area is defined as a Seismic Impact Lane
by VDEQ Based on using a 2 parcent probability of exceedance in 50 years of a maxirmum
horizontal acceleration in lithified earlh material, as.a percentage of Earth's gravitational pull (g).
equal to or greater than 0 10g, an a.,.~0 16{g} was used This accoleratior was estimated Jsing
Reference 4, which is included ir Attachment 4 S te-specific ioadfresponse data is not available
for the proposed facility to determine if, and 1o whal exilent, horizontal ground acceleraticns may be
amplilied or dampened In lieu of this, the value obtained from the USGS figure was used for the
stabilily analyses Based on the Poisson Model, a 2% prcbability of exceedance in 30 yaars is
approximataly equal to a 10% prabability of exceedance in 230 years, which is stated in YAC2D-
80-10 With guidance from Reference Mo 2, 50% of 3., was used for the pseudostztic analysis

{Arme=0.09)
SUMMARY:

Stabil'ty analyses prepared for the proposed facilily are summarized in the following table Static
conditicns were evaluated using B'shop's method, which is widely cansidered the most
conservative of the typically used Emit equilibrium analysis methods. A “search’ routng in
STEDWin was used to evaluate 3 ‘arge number of deep-seated failure surfaces and isolate the ten
most critical surfaces for each ana ysis section

Seismic analyses, using guidance from Reference 2, were run on each static stabilily failure
surfaces Graphical output files for the most critical failure surfaces are included as Part 10 The
resLIls of the deep-scated stakility analyses are summarized on the next page:
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SUBJECT: AEP GLEN LYN PLANT —LANOFILL ARMENDMENT
DEEP-SEATED STABILITY ANALYSES
EY ShA GATE  __CSr2 302007 PROJ BC . SAS050 51
CHKD BY 5.7 DATE %72 fo SHEET NO & or & gaiconsultants
DEEP.-SEATED FAILURE ANALYSIS
Cross-Section Filz “ame Analysis Condition | Aralysis Zong | FGmn
3B GLYWEE PL2-Toe Failure Analysis STATIC BERM 1 80
GLYNB? NL2-Siope Length Ana ysis SEISMIC BERM 192
GLYNES PL2- Slope Length Analysis STATIC BERM 2 73
SLYHNBS PL2-Tee Failure Analysis SEISMIC BERM 145
I AR SLYMAS3 PL2-Slope Lenglh Anaiysis STATIC PH“E;{%TWE 2142
. A L
1T BLYMA4 PLZ-Slape Length Analysis SEISMIC pﬁcgﬁ{? WE | 423
z GLYNAZ FL2-Toe Failare Analysis STATIC PRCS}-'T{CETNE 129
- | GLYNAS PLZ-Toe Failire Analysis SEISMIC PROTCIVE | gy
-
E'MTM.;-

Faan0a200s-S40Dz0 EnginceringGes-Envigrimanta NGL_5TAB_CALS S0A doc

PRIMNT DATE: 42007
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PART 8

STABILITY CROSS-SECTION LOCATIONS
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PART 9
ANGLE OF FRICTION OF FLY ASH AND SOIL USING

LABORATORY AND IN-SITU TESTING METHODS
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US EPA ARCHIVE DOCUMENT
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Angle of Frietion of Fly Ash and Soil Using Laboratory and In-Situ Testing Methods
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Angle of Friction of Fly Ach and Seil Using Laboeratory and In-Sita Testing Methods
Glen Lyn Landfill Permit Amendment

(Continued)
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PART 10

STABILITY ANALYSIS RESULTS
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CONSTRUCTION CERTIFICATION
GROUND WATER MOMITORING WELLS
AEP GLEM LYN PLANT
GLEN LYN, VIRGINIA

| cerlily as a qualified ground water scientist that menitoring wells 06-GLLE-03, 06-GLLE-04,
D6-GLLE-0E and 06-GLLE-08 were installed in accordance with the baring logs and monitoring
wall construction details yrovided for those wells to comply with S9VAC20-80-300, A, 3d  This
cerification has been prepared to comply wilh the requirements of 9YAC20-80-300, A, 3 (3).

€O __qf22f06

Erjha ttrre Cata

Rober J Turka, PG, CFG

Sanic Staff Hydrogeologist

GAl Consultants, Inc

Pittsburgh Ofice

365 East Walerfrcty Diive

Homestead, Pennsylvania 15120-50015

transiarmirg et Into realicy

J@ gaiconsultants
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DOCUMENT 9: EPA IMPOUNDMENT INVENTORY IN RESPONSE TO FEBRUARY 2009 LETTER

* FOR INFORMATIONAL PURPOSES ONLY*

_ _ - __SRMPANY: Appalachian Power Company Appalachizn Power Company o .
PLANT|Glon Ly . |GtEn Ly _ '
e " ASHMANAGEMENT UNIT|Botiom Ash Pond _ _.Iﬂ}r_.ﬁ.__sh Fond :
QUESTIONA.. ..~ SRR AR T T T
Darn Hazard Rating| L _ Lo )
L Wha Eztallished Rating! _VADCR ‘ _ WaDCR i
- o Basiz for Ralng _Heallh Hazar Heaith Hazard .
_ Nu Halinq Asaignedl N Nrm | HiA,
‘rear (“umn'tlssmm-"d 1063 | _ _ 1965 o
e o Ye&rfﬁ] Expanded| A L NAA
QUE$THDH="3.:&Mﬂ'rli'#ll_iil_iﬂ.t..ﬁﬁl’:'ly-- ' : ST I SR ST
- - Flj.r Asm ) |- ) X
Ooltorn Ashl X i
Boiles Slag T
. . Fls Gas Eeug sian Gonlral Resiguals) - ) ‘
L Other [Sp@-.’.:lf-_.l]| _ | ' T
QUESTION 4 EPE AL o I
Duslgned by PE, ~ _Not Availabin i ) ot Avarlable L
- ] Constructed under P.E. Supervision Mot Available | _ Mot Available
o rnspectmn.'rnnr:nunng under E, Ellpﬂwihrﬂn Yes [ T Yes
QUESTIONE . - E B S
Datd uf L-5|5|! CDm pany ’%arelf Asae55ﬂ1en1 fH.‘iJ'EOCJB } 1.|'1 3.&009
_ Dascnbe Evaluators Credenhals WAPE. VA PE. y
Dascibe Past Followup Corraclive Actions _ Poulina mainfanance | Routing nsainte nance
__ Desaribe tbe Gredontials of Coireclive Acion implementers Untles plant supervizion 1 Under ptani supervision
_ o Describe Planned Follawop Actions Rauting mefntonance | Raouting mainknance o
N L Date uF Nant Saie!:.- Asses%menh z010 o 2o
WUESTION G-~ SR - ST
Dl of Las! Reguramr'_.' Sﬂ.ﬂ![jl' Inspammnl 3152008 ) | - N BR00S
_ Agency Manmg Va DER 3 YaDCR
' Date of Planned Tegulatory Safaly Inspection s M i 1 Mif
Agency Hame ) Wi, N M
_ Cupy of Mot Racent Heguratn:rr].r Inspectmn |nch1ded| L res : Yo
QUESTION 7, B R 2 ST '
Safely rssuus flﬂm Regulam.r:,- Insp&:tmnsw.-'ln I-’asl ‘r’aarl MNang | Hone
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o - Ducumentaunn Includud Nm | [T
QUESTION'S: - .~ -7+ R N : U N nn
Sur‘faue Anaa facre s]l 1 ackes - Tha buﬂom ash pund c:u-mplex |
8 anili-pond sysiem whota othee )
waslgwaters aie separalnly treated - |
coliguods calls, Thosa pand complaxes |
typically alss include socondary {andin |
|scrme cases tertiary} weiiting ponds for f-nal| 7.5 acres
"palshing” of effluent qua Ity. The
| infarmation pravided is based on he EHIIIE[
¢ impoundment as ragulated undor dam
. ) . salely rufes, | |
- Todal Storsge Capacity o acio-it | 185 aore-ft
Volume Currently Slored,  Variable - ash is roufingiy removed for | Unabte 10 be daterminied in 1he tima Allolad
_ ~ B | beraficisl uss | to complets this survey
Date of Yolume Measurement| i NeA ' : ' HHA, '
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US EPA ARCHIVE DOCUMENT

DOCUMENT 10: DCR INSPECTION EMAIL TO AEP, 2008 * FOR INFORMATIONAL PURPOSES ONLY*

“Thomas Roberls" Te awrsicith@asp.coms
<Thomas.Robansg@der virgini

8.qov> ¢

03 18/20108 05:38 1M hee

Subject 01701 & 01702 Glen Lyn Baottam & Fly &sh Dams vigilg

.. S Thigiressah has heen Forwarg ]

e —r—n

Willtam Smith;

Visited the Glen Lyn Rottont & Fly Ash Dams today with Joe Ryder. Both looked ine.
Understand from Joc Ryder that future modifieations are planned for the Fly Ash Dam that will
greatly reduce its size. | told Joe 1yder that modilications of this type requive an Allcration
Permit.  Based on the description by Joe Ryder, it sounds like when done the dam will he oo
small to be repulated. The Alicration Permit application is very siniple and cusrently 1o
application fee. T recommend applying as soon as possible to make it before the regulations
chanpe.

Will c-mail you afler visiting Carbe.
Thank you lor setting up these visits.
Tom Raoberts

New Address and Contaet Information:

Thomas t. Roberls P.E. - Regional Enginger - Dam Safaty
Virginia Depariment of Conservation and Recreation

Dam Safety and Floodplain Management

8 Radfcrd Street, Suite 201

Christiansburg, Virginia 24073 - 3341

Fhone - 540 394 2550

Fax - 540 394 2551

cell - 888-408-5564

thomas robers@der.virginia.gov

Web Site hip./fwww. dcr virginia,gov




DOCUMENT 11: AEP ANNUAL INSPECTION FORM & REPORT TO VA DCR

* FOR INFORMATIONAL PURPOSES ONLY*

SARERILAM” American Elactric Powes

I Riwzrsrdz Piare
E! Eﬂ TQEE Crlsakes Gl 45T 29710
POAVER Wi A0 S

Thomas T Robaits PE - Region 4 Dam Safery Bngincer
Virginia Depaliment of Conservation and Recication
Dam Satfely Puosziam

B Kadford St

Chiistiansbure, ¥irginia 24077

Apnil BT 69

[ Clinch River Fly Ash Dike No L (16701}
Clirech Faver Fly Ash Dike No 2 {16702
Clen Ly Fly dAsh Dan (07 101)
Crlen Lyn Bottam Azh Dam (07 102)

[ear Mo Robeits:

Fnclosed please find the completed Anrual Inspection Repat founs the Clineh Rive facility, A=h Ponds PA and
[T (FLy Ash Dike No 1), und the Glen yn Geeility, Fly Ash Dam and Dotlean Ash Dam tor 2009

([ you have any questions, ot f Fean be of [thet assistance, please Jo nor hesitate to contugt e at (614} 716-
2004

Sancealy,

(i “mts—=

Willizm B Smith
ALR Service Conp |, Owil Enginesting
senmiitha g Sas 4

Amachments; 1 2047 Annwal Dam Inspaceion Reporl  Clineh River Plant
22009 Avnual Dam Inspection Repod Glen Lyn Plant

oo . Saunders — Clineh River fw/ Clinch River atiacliments)
I' Ryt - (Hen Tyn {w/ Glen Lyn attacluncnts)
P ) Amaya - ARP Sgivice Corp, Geotechnical Engineering {win atfaciunents}
Iile
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F—--F....ﬂ > Date Prepated: Feb 16, 2009
49 DCR Prepaed By:  Gary Zych

Vingin“a ieparmer: of Consesversa & Reersarion

A Farid = Bar £ Wer Camsen plnn ¢ hanrd Hlewese
Tiamapre.r Bay booal Spprance = Land L emparegn
TP A2 Te O Isrrteng + Sam daleiy A0 _adal

ANNITAL INSPECTION REFMORT FOR VIRGINIA REGULATED IMPOUNDING STRUCTURES

Hetorence: hopoundine Stociwres: Begnlations, AV 4000 50-20- 10 en3eq., including 3% A0 30-20- 105, Virsinia S04l and Wats Crisssreation Bemd

Owner™s [oformalion

Marme: of Tham: Fly ash pond _ o Imventory umber; wre
Orantet's Name: Glen Lyn Plant, Appalachian Power company . location-CounprviCiry:  Giles comnmy

Coatuct Person (it
diffcient fiom pbovel:

Qwner’s Addiess: Al Frankiin Read . _ Hazard Classification:  Class [J1 )
Name ol 1egel voit

Purpoze of reseivoin:  _Settling pond -

Tzlephons No {Hesidential} o ] _ (Businessy  BO0-954-42317

{thel means of comttunieaTitg;

Owner’s Enginest
Wame of Engincering Fim and Engineer: American Electrie Pewer Scrviee Cotporation
Professiopal Engineer Vinginia 1 icense tvumbet '
Mailing Addrecs. Civil Fnoineciing,
1 Riveiside Flaza
Columbus, 01T 43215 o
Lelephione No {Busincss) 014-7[0-2526

Dircetinms: Make note of 21 pertinent conditiens 2nd changes sinee the last inspection, ory, if this is the first inspection, sinee
the filingr of a desivn repoit

Date of This Inspection 1713509

Nute of Last Inspection 100252007

1 EMBANKRIENT
. Any alleralion made to the anbankmem?  None

B Froston eno embankment?  Nope — vepetative cover is {ull

¢ Sellement, misalignment or cracks m embankment? None abserved duvina this :[.nsp[‘l:t[uﬁ

4 Svepaze? 1050, seepage flow rate and location {describe any orbidily and obeerved colar within the flow)s  Nome observed

2 LPSTREAM SLOTFE
1 Woody vegetation discoveied? None — recently apwed

[ Rodent bmiows discovered? Nune N o L o .
¢ Remedial work pen fnmed? Ma remedial was previongly recoramentled or reguoired
3 INFTAKESIRUCIURE

]

g Melerioralion of vonrete? Stryeture dues not noemally impoeund any mun e than 3 feet of water which is 15
b Lxposuie of rebar reinlorcement?  Feet or so below spiilway erest,
c
1
g

1z thete a aeed (o tepair o1 12place the trash rack?
Any profrlemy with debris? o
Was the dlawdown valve operaled?  No applicable sinee it is a setthing pond i

-
<
LU
=
-
O
o
Q
L
>
—
L
O
[0 4
<
<
a.
LU
2
=

(DCRIGE-098) ((5/08) Page | of 4
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4. ARUTMENT CONTACTS
#. Ay seepape? 1f so, estimate the flow raie and deseribe te location of Lhe seep o1 damp wicas (deseribe any Lu bidity and
observed colo within ehe flow?;
Mo seepage abserved

5 EARTHEN EMERGENCY SFLLLWAY
a Obsteuetions to flow? [se, deswribe plans to correct: Notapplicable _ o o

b Hodewl barrows discovered? _
¢. Any dewetimation in the appioach or discharee channel?

6. CUONCHETE EMEEGENCY SPILEAYAY
a 1letetimalion of concrele’? Mot applicable _ —_
b Exposed sieel roinforcewent?
¢ Any lcakage below concrete spillway?
Jd Obzructions o flow? 1150, lists plans to comrect:

7. DEPWNSTREAM 51.OPE
1. Woody vegeltion disceveied?  Moene —recently mowed _
b Redent burcows discovered? ngne _ -
¢ Aro scepage diabss flowing? Wo seepase draing were ohsprved .
d Any scopage ot wot @1eas? Mo scepage areas were observed _

% OUTLET FIPE
1 Amy waer flowing putside of dischange pipe throueh the nonre
frrprumdicg Stru b o7 . .
b Deseribe any deflection o damage o the pipe:  None observed

9. STTILLING BASIN
Deterioration of voncrse shuchres?  Nol applicable )
Lxposare of rebur teinforcement? _ o . o _
[reter imation of e basin slopes? _ _ )

1 Rupairs made? ) _ . _ -
e Any ubstitction 1o Now?

B

o

Ly

1. GATES
a (ate malfunciions ot sepaits™ _ Not applicable
b Coraston o damage? .
¢ Wele any gates opealed? If so, how aften sl 10 what extreme?

Il. RESERVOIRAWATERSHED
2 Now develnpments upsnzam of dam?  Nol applicalle — this is an upground reservoir
b =lides o eresion of lake banks arouod the rim?? _
¢ Ceneral commenls (o inctude silt, algac or oiher influence faeiors:
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(DCR199-098) (09/08) Page 2 of 4
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12, INSTRLEMENTS
a  Lisrall insnuments none
b Amvreadings of inspuments?
¢ Anv installaton of new st e s?

17 DIPWNSTRFEAMMAZARD ISSUES
a New developruent in downstteam innadation zone? Mo uew development

Mote the maxinium storm water discharse or peak elevation during the provicus vear Not applivable — oo dischaire
¢ Was seneral maimdenance paliamed on dam® [fsa, when?  You, mowioe was performed
d List actions that ncad to be accomplished before the next inspectiva:  Continue mowing

=

4 OVERALL EYAULATION OF [MPOUNDING STHUC ITTRE ANDY AFTURTERANCES

(Check one) [ ] EXCELLENT [X GoOD | roor

E dreneral Comuments;
T - A
: Recommendations: o _T
g — - _—
n - — R
>
|
ala
O
=
.
(1
)]
=
(DCR 1900983 (0908} Pagz 30l 4
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CERIIFICATION BY QWNER™ ENGINEER (reguired only when an inspection by ao enginecr is reguired)

[ hercby cartify that the informaiion provided in this tepont has beco examined by e und Jound to be true and coneet In my

prufizssional judzment

Sigrelt _ ~ Wirginia Mumber:

Professional Lngineer's Signature Pritt Nane

IThis davof , 20

Camineer’s Vieginia Seal:

i
i
1
TS ImTITas e - ST e e S T

CERINICATION BY {WNER

1 hevelw cortify that the infmmation pravided in this eport has been examined by me

Signed: /@a#wﬁ——— | "Eead Tores

II'J Owner's Signate *1int Boarme

Ihis / 23 clay o T:mL Tt Q_‘i_ o i e

¥ail the executed fovm to the appropriale
Department ot Conservation and Hecrealion
Division of Dam Safety and Floedplain ¥Wisnagement
Hegional Cigineer

(1I3CTE 1 99-008) ((09/08) Puge 4 of 4
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Date Prepaned: Feb 16, 2009
Pizpared By: CGaiy Aych

021&

e [deaasmise of Cantelaon B Recrealion

Sl For'oe = Boll Wi Soma etk p  Soegd Harrese
l:""-'i -r."lmﬁ :rl .,..I-\-\. .-ill'.' L‘-r.-wrr "*’-J'”"

ANNUAL INSPECTION REPORT FOR VIRGINIA REGULATED IMPOUNDING STRUCTURES

Belerencn: bmpounding Shoctures Boslelione, 1V AL 30-20- 10 o sag., including 4% AC 30-20-H15, Virginia Soil aod Wala Conservation Board

Owner’s Infor mation

Hame ot Thm: Botlom ash pand Tnventoey Mumber: 07107
Chvner’s Names (ilen Lyvn Planl, Appalachian l-'r:mer company _ Location-County:City:  Giles cuung’ o

Contact Person (if
different fimn gbovel } .
(romer's Address: 4 Frankiin Road - Hagawl Classification:  Clags [[I
Mame of 1ese o

[Mupose of ieservon:  Senling pond L
Talephone Mo (Residemtialy ) {Business)  #00-958-4237
Crher maans of communication:

Ownel 's Engineer
Mame ol Engineeting Iim and Tongines!: Ametican Electric Power Service Corporation
I*1plessional Lnginen Yiczinia License Mumber;
“ailing Addrass: _Civil Engineering,
1 Riverside Plzra
Columbus, O 43215 _
L2lephene No {Businessy  614-716-2926

THiections: ¥ake note of )l pertinent conditions and chanzes since the [ast inspection, ar, if this is the Mist inspection, sinee
the iling of 4 desigr (Cport.

Date of his Inspection _1/13:09

Dale of Last Tnspection  10/25,2007

I. EMRBANKMENT
a  Any aligratfon macds 1o the embankment?  Nome

b Frosion on embankment?  None . - vegelolive cover is Tull ) _

¢ Senlement, misalitnment or cracks in embankment?  Nove observed during this inspecticn

d Seepage? 1150, seepage flow rate and location {describe any warbidity and observed eolor within the Aow):_Moae nbserver

2. UPSTHEAM SLOPLE
2 Woody vegesation discovered?  None — Lecently mowedd
b Radent burnows discovered? Mone _ . ol .
¢ Reomedial work parfonned? No remedial was previoosly recommended or reguired

3 INTAKE STRLCILURE
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a Deterioration of coneiete? Concrete ot discharge tower was OK and no deteriorafion obset ved.
b Dxposure of teban retnfocorment?  No exposure of rebar observed .
¢ 13 there a need o tepair o teplace the trash rack? N — facility bas a 5!-rm1me.r structare Wiat is in sood condltmn _
d  Any probleins with debtis?  MNone — this is an upground roservoir
e Was the diawdown valve oparated"-’ ‘No applicable since it is a \etthn“ pone o
(DCR [99-098) (0908) Fage 1 of 4

AEPGLONNNNG



. ABUTMENT CONEACTS
. Any seepage? H so, estmate she flow rate and deseribe the location of the seep o damp arcas {deseribe any turbidity amd
obsmved color within the flow):
No seepage observed

5 LFCARTHEN EMERGENCY SPILLWAY
A Cbstiuctions 1o Qow? 17 so. desaribe plans to cotrecl:  Not applicable

b Rodent hurrows discovered? o
¢ Any deterioration in Ahe appreach or dischargs chanocl?

6. CONCRETE EMERGEMCY SPILLWAY
o Deteriotation of concraie? Mot applicable
b Exposed steel reinbom ectnem?
o Any beakage below congrete spillway!
d Obstugtions to How? If zo, lists plans tp comect:

7. DOWNSTREAM SLOI'E

a Woody vepetation discovaied?  None— recent]ly mowed

b Rodent buttows discovered? oong i
¢ Areseepage diains flowing? Mo seepage drauns were observed

d

4 {MILET PIPE
A Auy wae flowitg outside of dischage pipe through the none
Impounding, Structure? _
b Deanibe any dellection ar damage to the pipe: None observed ]

% STILLING RASIN
g Delensiation of coneete stoctwes?  WNot applicable

Exposure of 1eban 1éinforcement?

Neterination of the basin slopes?
. Repairs made?

Any obsirection 1o few?

L1 N FR

1 GATES
a Gate malfunctions o 1epaim? Not applicable
b Cmroston or damage?
¢ Woere any gates operated’ B se, how often and te what extreme?

11 HESERVOTRWATERSHED
a Mew developments upstream of dam?  Nat applicable —this is an upground rescrvoir
b slides on erpsion of [oke banks around the tim™
¢ (feneral commenls to include 53l algas oo other influence thotors:
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12 INSTHITMEMITS
a  List all instiuments

I Ay eadings of insliumenls?

¢ Ay stallation of new instrumems?

13. DOWNSTREAM/HAZARD ISSUES
a Mew development by downstieam undation zone?

b Wote the madmum sterm waler discharge or peak clevation during the previous year Mot applicable — no discharge

.

Was general mainrenance parformed on dam? If o, when?

d Lisl actions thal need 1o be sccomplished before the noxd inspeotion:

No vew development

Y¥es, mowing was performed

Continue mowing

14 OVTRALL EVAULATION OF [MI"OUNDING STRUCTURE AND AT'PURTENANCES

(Checkone} | EXCELLENT

| X Goon

|_] poOR

General Commcms:

Brcommendations:

(DCR159-0G8} (0%/08)
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CERTIFICATION BY OWNER'S ENGINEER (required only when an inspeetion by n engineer is required)

1 hereby centify that the information provided in this report has buen examined by me and found to he true and conrect in my
piofessional judiment

Signed: ) o Vilginia Nomber: )
Professional Engineer's Signatwre Print Nam:
1 i _dayet I ¢

Fagineer’s Virginia Seal: |

i ——m itz - ArpmeeamrmmLTT T Srmim e

errmiummmr s . s TTTTE UM ITT rITRE= SOV T

CERTTFICATION 8y OWNLR

F hereby certily that the infoimation provided it this tepott hag been examined by e

| _EE-AJ :I__a.u =5

Print lsamc

a 2'3 _ duy gt ;::FL:V A ﬂﬁ

-
<
LU
=
-
O
o
Q
L
>
—
L
O
[0 4
<
<
a.
LU
2
=

i his _ .
Mail ihe excented form ta the appropriate
Depar tmenl of Conservation and Recteation
Mvikion ol am Safety and Flomdplaic Management
Regional Fngineer
(DCRI9Y-0983 (09/0R) Page 4 of 4
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INSPECTEUN REPORT
2009 Calandar Year
HOTTOM ASH POND COMPLEX
AUXILIARY FLY ASH POND
WEST POND
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RAM % PIKE INSPECTION REFORT
BROTTOM ASH POND COMPLEX
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2009 ANNUAL INSPEC TN KEFGR]
BOVTOM ASH POND COMPMLT X
AURTEIATRY FLY ASH PORND
WEST Pt}

CRLEN LYN PLANT
GEEN LYN, WERT VIRGINEA

[WNTHROBPUCTION.,

SUMMARY O3 I":U "'J ﬂli":EHVKIH)hH
Cioneral - RO
Bottom ."u.h l“r.uml f_c}mpln

Ay Fly Ash Pumiel o e

West Pondd .. .
ASSEREMI Nl fJF IU ( ] NI IN‘-.[IU "-rH NI;\II(}'\J IJp‘I.l.l\
CONCLUSIONS | e e,
Dot Ash I’Uml f_umplu'{
Advtliary Pomud
West Ponit . y
RECORIMLEN L;I.—"'. 1 IUNE

Pottom Ash Pond [.mnplm

FIGURE T Bedtom Ash Poand [nspeetion Location Plan
FIGURYE 20 Auxiliaoy Fly Ash Pond Inspection Location Plan
FEGURL 3: West Pod Tnspection Deeation Plan
APPLENDX A Bowem Ash Fond Phowgranbs

APPLENDIX TV Auxiliaey Fly Ash Pond Photograzhs
APPENDIX (7: West Pond Photegraphs
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Facessive: A reterence oo ehserved tem (e, erosion, seepage, yeeelation,
ele ) where the cureent muwonlenapce comhiien s above ar worse
than what s oormal or desired. and wlucl may have aifected the
ability of (he obhserver o properly ovaloate the structure oc
prarticular ares being abserved o which may e a concern from o
stricture solely or stability pemt of view:,

Appendices AT and C contain selecled photographs taken during the inspection of the
Hottem Ash Poned, Auxiliaey Uly Ash Pond and West Pond, respectively.

Rokton Ash Pond Complex {refer to l-'igu (e 1)

fa,

The Sewh Betom Ash Pond wos the active pond Tor reeciving ash sluice water
[ Phartes 1)

Fhie Monh Do Cesle Poad soas iactive, TOwas completely dreained aod all Bottom
ash was excavited, Cohesive 110 was recently placed ona portion of 1he batton amd
intericr slopres, (1*hore 23

The interior slopes of hoth the Morth and Sewth Botem Ash Ponds appeared stable
ad i wood condition, The crest and slopes of the Splitter dike between Lhe 1w
poreds alzo sppeared sianhle and mopond condinion,

Flow over the South Boltom Ash Poud duscharpe structuee was smoeth with o
ohstructans,  The structues appearce in gomd condition. In particular. the North
A Pengd diselwree structurs was Tully visible and no lssues were noied ahout its
condition. {Mheto 3}

Th: Seuth Buttom Ash Pond exterior slope, adjacent 1o the discharpe chanoe], was
well veretatod wnd containgd no vigible animal burrows ar areas of glope instability.
i Plaato 1)

The intertior slepoes ol e Clearwater Pond sere also well vevceated mud in pod
condition. The riprap in the nertheast eorner ol the pond was stable (Phitos 5-0},

Visihle portions of the Clearwiler Pond conceele disclvpe situctiire, winud sleps,
wood ratling, platform, and tntake structure wery i satisiaetory coadition.

The Clearwaler Pend outfall pipe (RCP 30-ineh diameter), walkway aned railing
wore 1 satisfactory condition. Digcharvge Teon the outiall pipe was unohsiructiced

aud there was no voosien or scowe gt the ootlel, There wos e visual evidence of

siemficant seitlement or deprassiens above the pipe aliznment. There was no
seenape Freo aromnd the eutside ol the pipe. (Photo 7)

The inlet strueture amd distrebution ipe at the Cieerwater and owas i pood
condition, {(FPhato B)

I Fhe dike roads are in good condinen, Fhere 12 no caiting along 1he suefaee.

AEPGLOOO1TZ



20 The NPDS Chtlall Neoc U0 Jigehavee pipe Toceisd o the west cod of the pomd was
uncisiructed amd in satisficla y LlJIILII[Il]]I. Dot the pusnping opeoalions, the Jow
wis higler than rocmall The slepes and dike sorface above the pipe Jdid not exhibit
any Uvidence ol setlfement or instability and the How was clear. The woed steps and
railing leading wo the ot Fall were i goad condition.

The marn deke was well aiantauned. This scetion of dike appears to be stable and
there wre nocspos ol slouplnme, (Ploto 2-3)

Lt

1.0 The toe avea o Both sides of the staies wis avnst o wet, The previows mapection
noted The arga as div, Thers was o visnal seepage from this avea,

50 Theinmterior glope of the western road dike ig in satislzetory conditian exeept e one
areds Aoslide arew of thye tnrerior slope, about L3 yards long, has ocowrred, Repairs
woere heigg planned by plang vervsonsel. Phe slisde was nresumed te be associated
with the drasdown of the pond fevel (Phote 4

f. The drainage diteh along the exterior slope of the westeen el dike was
unehstrocted amd protected Brom erosion with riprap.

FooThe top of dike mad was in pocd condition with no evidenee of significant dike
settbement or misalipnment.

§. The southeast end of the pend borders the bndfll Leachate colleetion pond ad
ke, The dike and e area appeared in peod condition. The giphen finm the
Leachate pond mbe the West poad was mot cperating,

ASSESSMENT OF RECLENT INSTRUMENTATION DATA

Pond water levels were ablamed e Plant persenbel for the dare of the
mspection, These levels are summigrceed belowe along with waler lovels measured
duving previous annual inspections. The Plant performs quarterly inspectiong and

records poad levels and Lcility conditions.
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APPENDIX Ac: BOTTOM ASH POND COMPLEX PHOFOGRAPHS
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APPENPIX B: AUXILIARY FLY ASH POND PHOTOGRAFHS
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APPENEIX C: WEST POND FHUOTOGRAPHS

-
<
L
=
-
O
o
Q
L
=
—
L
O
0 4
<
<
Q.
i
v
=

A Telden L -2 vl L,

AEPGLOOO182



aMir peos ;0 adols Jousu| —

g

1
it B T Ko

24P UEW mnu_.m ho..hmim — 7 ow.u:n_

R P

g 3
LI
H.

b il

ERCEIPEE,

ZYIF LB Jo 2d0)5 I0U21Xg ~ £4 ooy d

2IMIOMNE JAUILLIYS — |2 S0yl

=t b e T e o B

R

ININWNND0A IAIHDOYY vd3 SN

AEPGLOO0183



-
<
L
=
-
O
O
Q
L
>
—
- -
o
[0 4
<
=
o
L
2
=

DOCUMENT 12: GLEN LYN PLANT, ANNUAL DAM & DIKE INSPECTION REPORT 2010, BY AEP
*FOR INFORMATIONAL PURPOSES ONLY*

DAM & DIKE INGPECTION REFUORT
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WEST POND
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INSPECTION DATE November 18, 2010
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Gary F. Zych, P.E. o
REVIEWED BY -~/ ( .. DATE /2. & “gre
Behrad Zand, 1E.

APPROVED BY [/ sie ¢ - [liiat:a
Pedrc Mmaya, P.E.
Lirector, Civil Enginecring

DATE /% /'J"_:"Z Gy

QA/QC DOCUMENT NO.
GERS-10-049

[ a5
3 & i g
B ERDRG RS A g vt o &
£
a
&,

a“
LY T .
it LY

PROFESSIONAL ENGINEER
SEAL & SIGNATURE

AEPGLO00184



20T ANNUEAL INSPECTION RUPORT
BOTTOM ASITPOND COMPLEX
ALXILIARY FLY ASLL POND
WEST POND

GLENTYN DPLANT
GLEN LYN, WES] VIRGINIA
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Battam Al Pond Camples e
Ausaliary Fly Ash Pond .
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Bortem Ash Pond Complex e
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FIGULE 1; Potlom Ash Pond Inspeciom | ocetion 1L
FICATRE 2 Awxibary Tly Ash Pond Ingpeetion Location Plan
FICGUE 3 Woest Pond Inspection Location Tan

AMTUNDEX AL Botan Ash Pond Phowpraphs

APPENDIX B Aanealiaey Py Ash Pood Photogephs
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INTROTANCTION

AEPSC Cial Eamineoring admimisters the amvpany s Dam Inspection and  Matnfenance
Program (EHMI), A8 pan of DEMP sttt frem the Geotechnical Engineering Scetion
peviedically conduct the dike and dany iespectiena. W Gary Fo Zweh, P10 condueled dhe

ingpection Jor the 2000 calendir vear. This report T been prepared vder the direetion ol

BAr. Pocro 3 Amays, P and presents a summurs o the itspection and asse<sment of the
cunalition ol the faeiditics.

Rir, Trank Tunney, Procoss Supervisar, af dw Clen Lyn Plant. woas the propect faeiliy contzet.
[ he inspecticn was pertormoed on Movewther TH 2000, Weatler comditiong woere clondy
covl. The temperature was 409 1 There was aparoximately 3.8 inches of rawdall dunng the
seven diys prior to the mspoction with mese than [y perevat veewling within 48 hours
bellare the inspectivn,

At dhe Gilea By Pland dhoere are three poods that aee poee ol the anonal dike amd dam
inspectient. These ponds are the ot Ash Pond Cornplex, the Awsibary Fiv sh Pond and
the West Pond. and are depicted in plan e Figures 12 and 3, respeetively, e Rottam ssh
Pond Contplex eousists of the North and Sooh Botlome Ash Poids aond g Clear Woalar Poud,
The New [ver and the East River border i The Aasaluoy Fly Ash Pood wes aowel v ash
pordd aljucert fo the New diver and used T o backup system o the dey handling sy stem,
The Pt dhseominued the optien o uwtilizg this pond ax a bockup tu carly 20089 aned hepee the
Gicility is dry, exeluding divect precipitatinn, The Woest Pond s a slosmwater rono t pond for
the ey ash land it which i located west of e Auxiliny Tly Ash Pond and of the Jandfill

SUMBIARY OF VISUAL OBSERVATIONS
{enerad
The simmmaey of the veaal obsereations e teems to deseribe the pencral appearanee or
cunddition of an ohserved item, activity or structme. Their mwaning ol iese leuns i o
folliws:

Cronnd; Aocondilion or activiey that 35 geserdly better o sligatly Beser tan

what v mimumually expected o anocipatod o o desien o
IRECIEmeC poing ol yicw:,

Fair or A condition or acuvity that penerally mects what is minimally
Satisfuctory: capested or aotiziputed frotn o desipn or maintennie polng ol view.
(RsTSTe A condition or actividgy har s genarally boelow what i mdaimally

expected o aiticiated Trom adesion or maintenance poiae ol view,

S Acrelereaee e an ubrerved flem {ep., orosion, seepaps, eectation.
ete ) where the curreat maimienanee comddition 18 helow what s nonog!
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ar sdestecib Bob sohich i nod cunemly catsing cencern o a strustie
salvry on stability point of vies.

Fixcessive: Aorelerence o an observed Bem (e, erosinn, seepago. vedclalion,
el ) where the current maintenanes ennditiva is abave o worse than
what is norpal or desired, and which may have aftceted the abdality of
the ubserver 1 preperly evalitte the stieture or partivular area bemg
alserved or witkch mew be cconeerst Frony a struciore satcely o sealal iy
[t o v

Appendices AL B ol O comain seleeted photographs when during the inspecticn of the
Phosttom A Pond, Aiaxeliars Fiy Ash Pend sod West Pand, respecin oy,

Entrom Ash Pond Complex (redor to Fieune 1)

a
'

.

The Worth Bettom Asl Peaud was e active pond fow vecenving ash shakce sater ani ather
waasTe waler sireams, (PPl 1)

The Seuth Hotsan Ash Pand was mactive. Towas completely deained aml all Betlom ash
was exedvibed. (Phota 2)

Fhe interior stopes of Doth the Derth and Seoth Betom Ash Fonds appeared <talle and m
poold condition, The crest and slopes of the Spldler dike belween the two ponds alse
appeired seehle and mopomd condilinon,

Floaw over dhe Month Boflom Axh Thand lisciurese stnetore was sowolh with e
ornlinetienss, Phe siooctures appeinsed o pood condition. T particebar the South B3A
Poird dizeharpe stroctuee wvas Tully visible and no issues were nowd sbout s condition,
(Phote 33

The South Hottam vsh Poned exteriar shope. adjacent b the discharpe channel, ssas well
vepctated and contained no visikle agimal bucrows or arcas of slope mstability, (Photo <)

The trivinor stopes of the Clearsater Pond were also well vegetated and in good
conditivn, The riprap it the northeast corger of the poand was stabfe (Phoia 3%

Visible portions of the Cleorwater Pond conercte discharge structure. woud steps, wond
vadl i, platform. and inlake sbuctuee wire in sisbaciury condilion. awer portions of
the miertor slope adjacent W this area are very steep. hewever, tacre are e other signg ul’
mstabhiy e slocghimg. (Phete 6

Fle Clearwater Pond ovetall pipe (ROP 30-inch diameer), wilzoay and railing woere m
satistactory condition.  scharge ftom e outfall pipe was unobstruered and ere was
iz crosicn o1 suour al e ouller There was no sesual evidense oI sigmilicant settlement
oF depressiens above the pipe alignment. Flere was ne seepaae o around e oulside
ool the e (Plute 71

AEPGLOO0187



Yo The inlet stroctore asd Jistribanion pape at 1l Clearwater Pond was i soed condition.
IT:, The dike roads are in good conditton. There 15 no rotting alung the suriace.
1. The Newd Bonon ush Pord exierior slope along e New River appeated stable and well

orelected witl vepeiatioy amd viprap. There weete no siens of mes emenl v Jisplscemendt
ol the vinrap. (tholo ¥

Arxiliry Flv Ash Yool fveter oo Fiewre 23

b This pond is oo Tonger usad as an caincrgency wit By ash pod. The Plans, 1 cacly 2009,
decided to clominate any fiwre use.

2

Thure woas oo standos: water in the pomd. (Plolo 1)

1 The bower sectien af the nonly dike {exterior slope alomg e New River} 5 part ol 1l
natwral river bank and has vegetation and tree coser. There was no ndicaton from the
lopr of the bench that any inmability exiss

4 The upper seetion ef the exiterior slope alung the New River is well veoctaded, This slope
appearesd stable and  there were oo signs of serliciaf slovghiae, mwovement or
Jdispracernent.  {Fhow 2)

n

Hhe ol elosion side gt the far casterty comwer St tlwe oitoren siope at fhe tree line was
netl segetated.

6. The exterior slope of the east dike appeared satisfactory with no signs of apparsit
instahtlity. There wore no sigzng of rodent holes or erasian pullics

Lo The outlel ol the pond’s diseliaroe pipe. woad steps and ralling were inspected mnd fouad
m g Eoondition, Lhese was aoe Qow thraugh dee open valve Goen the aenbdl

o The exterior slope of the sewth side dike along Ronde 6349 wax also well vegetated. 1 hare
were no signs of stope wstability or doy recent cresiom pallivs,

Yo The mterior slupes of all three dikes apocared stable and well vegetated. The slapes hadl
astant of1all grass. (Phot 3)
Wst P'ond {relor to Figrere 3)

i The wealer evel 1o the pond wes approximately 3 dcel below the platiomm over the
tischarge stroeture,. Thore seas no discharge fram the straetuee. (Phaoto 1)
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The NS Outtall N 007 discharge pipe bocatesd of the west ond of the pond waz
unehstiugted anmd in satistuctory eondition, Thore swas a stichl trdekle of water fron e
ontlet peesairally Irom mawwr seepace iolo e condeit. The slepey wud dike surface
above the ipe did ool exhibu any evidencs of setlerent or wstabaluy ard the Bow was
cloar. The wood steps and ranling leading 1 the eutfalb were i good condilion,

The main dike was wall mainigined,  This seetion of dike appears to Be stable and there
arc 1w signs of loushirg, {(Phot 225

f he toe area on bath zides of the slaits 1hat is nonnaily moist was iy,

The mtcrive slope of e western oad dike is i good condition, The sfide srea thal was
oot ] ro 2009 was repaired. (Photo <)

The deaiaame ditely alone vhe exterior slope ol the western road diloe wae unohstrocled and
protected from erosion with riprap.

The top ol dike rowl waes o oeesd comnbifien wath po wvideee of sigmbicsnt dike
settlermiett or misalignimeni,

The southeast eod of the pond borders the Fandlill Leachate collecton ponid and dike,
The dike and Loz area appenred mogead condition. The siphon lrem the Leaclue posd
ke the West pond was (ol operiing.

The dike portien that cxtends castward alome the river was cleaved of wees in date 2000
Lhis scction of dike foos the contining berma for the Jry ash Janddiil. The dike has
aanriadly revesclaled and oo satisiactory condition, There are no sigrs of nstability or
secpaae dlog this seeaon of dike, (Photos 2-0)

ASSESSMENT OF RECENT INSTRUMENTATION DIATA

Poard soaier lovels wore aiaine:d itom Pladd persoune? for the date ol the iospection. Fhese
lowels e swmnanzed below along with walar lesels measweed duricyg previeus annuel
mspectGons The Plant performs quarlerly mspections and records pond levels and tacilivy

candiiions.

Pand 0 Pond Flew I el -lew Poanmd Vliew, Pogw! 1oy Pored Bl

i R N TN I 5 TR & S I 4 it

P Name PN ) 230200 FXlanlirw 30K et 27 I Moy 2005

| Clusewater B Couser 0 1sm T s rsenss
MITAT !f)ﬂﬁ."‘i i tedly _u:icu: ;t_l(‘rm{ o L!L‘.'_ﬁ_f}lti_,‘1_1‘._f! o Hdewaered carw el
PSPAP Ddewatered 15003 dull} 15003 ully 15063 (Rilly ] 1566.3 0ull)
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Fhe water Jevel in the New Biver was based on the USGE pape data. N ether
instrumentaton dota is asatlable for the dikes ot the Plant.

CONCLUSIONS

Fotiom Ash Pond Complex

he Botean Ash Pood Complex corthen cmbankinents amd struetures are in oo
conditian. The interior slopes ol the embankments are weell veretated abeve the normal
waley Tevel, The sfone slope protecton slone the siver was noannd conditon, e
disvharge stiuctires ware abso i sats g tory conditiow, The Bueihity s vkl mcatined,

Auxiliary Pond

Overall, the carthea embankmends looning the Acxediary Fly Ash Poad are inoenod
coandition. The vegetation covering the slopes i3 well estsllished and maintained.

WWest Pond

Overall. the carthen embankments fonning e West Pond are inosomd condition. The

vepetition covering tw slopes is established and well manveined. The inded and vutict of

Ihe discharge strnghuee ave i satisfactory condition,

RECOMBENDATIONS

Butinun Ash Mund Complex

P Cuntimee rouling mainisnmnoe e &5 Iveesary,
Auxiliary Pond
1. Continue routine mainieDance dems a8 Duvessary.
West Pond
o Camtinue souline nuniniasimes iems s aesesary.
v general, outing nspections, monitsiing and mmnienasee by plant poesonned shoukd

cemeimue, 1 vou have any ooestions with repand (o this repowt, pleass do not hesitate in
vembacl Gary Zyeliad 134-716-2917 {awdinet 200-29177,

AEPGLOOO190



FIGURLS

FIGURE 1: BOTTOM ASH POND INSPECTION LOCATION PLAN
FIGURE 1: AUXILIARY FLY ASH POND INSPECTION LOCATICGN PLAN
FIGURE 3: WEST MOND INSPECTION LOCATION PLAN
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APPENINX A: BOTTOM AN POND PHOTOGRAPHS
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2Mikingractina Glen eyn i*lant - Sottom AsnoPond Comnrplox

[ty # 7

" Dischargo om Sleanvater
¢ Fond info tha East Hiver.

Photo #Y

Exiericrslope of North
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Hew River.
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APPENEBNX 1 AUXILEARY FLY ASH POND FIHOTOGRAPHS
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APTENDIX C: WEST POND PTHOTOGRAIHS
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DOCUMENT 13: GLEN LYN PLANT AERIAL SURVEY, AUXILIARY FLY ASH POND
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DOCUMENT 14: GLEN LYN PLANT AERIAL SURVEY, BOTTOM ASH POND

*FOR INFORMATIONAL PURPOSES ONLY*
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APPENDIX A
Document 6

Stability Assessment Report, Bottom Ash Pond,
March 16, 2011, by AEP

Glen Lyn Plant
American Electric Power Coal Combustion Residue Impoundment
Glen Lyn, VA Dam Assessment Report
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DOCUMENT 15: STABILITY ASSESSMENT REPORT, BOTTOM ASH POND, MARCH 16, 2011, BY AEP

STADILITY ASSESSMENT REPORT

BoTTOM ASH POND

GLEN L¥YN POWER STATION

GLEN LYN, VA
. _;,r : .._r
PREPARED BY - ;. , .

.. Date .3/7/ 7./

e

etirad Zand, Engineer

REVIEWED BY < 5, /7~ 7/ Date /1. /5,
Gary F. Zych, o 7
Section Manacer, Geotechnical Engingering
APPROVED BY LA Date Ty
Pedro J. Amaya, P.E. T
Director, Civil Engincering
QA/QC DOCUMENT NO.
GERS-11-006
e . o
i3 i
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PROFESSIONAL ENGINEER
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GLEN LYN PLANT

STARBILITY ASSESSMENT OF BOTTONM ASH POND

Bliorch 14, 240111

Introduction

Im this study the stalnbivy of the anlienn ash dikes a1 Glein Lvn Posver Stdion s assessed, The Dlen
Ly plant, owened by Appalachinm Posser Company (APCOY, o subsidiary of Anwerican Eleetne
Power (ATEY, Goocoal Dumng pesver plient Joceed wear Glen Lyn, Viecima, The plant cursenty
has twe units, namaely Unit & and Lnit O, with o total gencration capacity of 333 MY, The botwom
ash disposal facility congistg of a perimeter dike | approximately 100G long along the bank of
New [River, and two spliver dikes sepasaiting Xood Baoitom Ash Pond (adjpcent e the river), South
Hottem Ash Pand, asd Clear Woater Pondd (Tocatsn map eniclosied ). The hottem ash produesd in
the twa units of the plant is gluieed 1 cather the north o the sowh pond sehiale the atber pond
vommaing mactkive, The aottom ashoag excavated from the active pood poertodieally usmg @ front
loader for benelicial use, The over lovw [rons the active pend s dischargag o the clenr waer
pond troagl an TR diameeer coegated etz pipe, The water feoin the clear water pond Jlows
under a skinmer structurg inte a decant toseer aud s discharged inta Tast River dweaygh g 36 inch

dimeter eonerete pipe.

The original crest of the periveter dile was at elevation 23250 The crest was lalar lowered ey the
approsimnate vlevation of £E515 fi. Thus. the current crest clevatuen af the permeter dike is
apprasimately VAL 5T whithe the crest elevation of the spliter dikes @ approximately 1500 1, The
origmal ot of e north aml seudh and the elear watee ponds are approxumately L300 B and
L4989 11, respretively. The oulheard slope of the porineeter dike is appruaiuatcky 3 Lorizontal ta |
wvartieal (301 i mest places andd the mboard slope s approsimeely 2010 The maximuom novmal
operating poal level of the nomh and sewrh pords B 1506 1t while that of the elear water pomed 15

Eant,

-
<
L
>3
-
O
o
Q
L
=
—
L
O
o
<
<
Q.
L
v
=

W heremal LR LA™ Uwim osh Lk o b G sl o Fae 4 obs

AEPGLOOOZTS



In 1975 4 EP retained Wondward-Clyde Consultunts w cemduct a saly iospeetion ol iy Geibity.
Ag g partof 1978 inspection, the consultant reviewed all the perdinent documents wnd diiwings
Uhat wore available i Uhe Hine o provide o semntary o the history and desizn of the facility. The
inspreetion pregeam of this Beitity has continued ever singe and currently 1615 mspected anvually
Iy o cortified engineer, The visua) inspections of the facility sinee 1978 ave wint indicati<d any

alveree condition that would rajse a coneert on the stabibity and safely of the dikes,

Material Propertics

An idenlized section of the perimeter dike was developod (Figure 1) based on the available data
renelosedd from boting log FIP-0525 Arilled i 2005, The averburlen fundaiion material consists
nf lavers of Glay shale, sand and gravel, ad sandy clay, While the boring log MP-0525 shows
hutiont ash matertal thronghout the embankment, the 1978 mspection ceport stars tal the dikes
were cutstructed of Toeal lean clay amil shale mixture, The embankmenis thereture, was agsumed
L be eonstructed o fean clay and betion ash as shown in Firwre 1. The vriginal desigo driasangs
of the bottom ash dike is unavailable, however, the dike structure presenied in Figurs 11s similar
wr the dusizsn of the criginat 1y ash dikes. The material propertics of the compacted lean ¢lay were
celectod Pased an reenmmuendations of NAYEAC D6M-7.2, Foundations and Cacth Strucures,
Dresien Mungal 7.2, 19820 The gonena] description and mechanical propertics of the inatenal e

presented in Table !
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Stability Analysis

Stahility factors of safety for the oubhourd and inhoard slopes were calenlated for sratic condition
and prenddp-starie seismic loading condition. Limit equilibriam analvsis method of Morgensiern-
Frice was uscd for the assessment. Peak ground acceleration of G012 wsed in the seismue anahysis
was inderred fvan 2008 USGE map for 2% prolabiliy of cxecedanee in 30 years, Preseried m
Table 2 ane the celeulated Taewoes of salvty for e dike seetien, AT e <afoly facions are within
the accetable ranze for i type ol lacility: that s a low head low hozard dike that Tis Teen in
operanion for several decades with no recorded safety or stability issuz, Frgores 2 through 6 zlisw

the enleulated tactar: of safety alonwe with corvesponding failore surdaces.
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Shope f Loading condition . Caleutate Lovation of the critical

' i Salery fuilure surface
¢ Factor
Drownslreiin 1 Steady-stite seepage, LT3 Cutbuaed slope near toe
dhrainud DR LS 1496 1t
delaximun surcharge, N Chuthoard slape near oe
HETHRERT : E1 1508 1o 1-B)G 1t
L Seismic leading D116 From inbuoard slopw:
: L undrained ! 11513 i L
cutboard slope 1, :
N L5011 i
Upstreatn Mlendy-slile seepagy, 1.60) Froan middic of crest to
dhramned hottom ol pond
Sesmic leading RRI P edpe ol erestw
: upd il . ibrd toe

Tabe 2. Caleulated stulnbity sarety factors for the upstream sad downstrean: slopes

Gien Lyn Bertom Ash Dike Secticn R

Oty ol thaaleamit ee o L 3R ! S
Tz i e i croe olesdy.nmal: &5t e

Figure 2. Slubility analysis of the outboard shope under steacdy-state condition.
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Letter from Virginia Department of
Conservation and Recreation, December 29,
2011, Glen Lyn Flyash Dam #07101

Glen Lyn Plant
American Electric Power Coal Combustion Residue Impoundment
Glen Lyn, VA Dam Assessment Report



Dhivid AL Johinson
[ recion

Douglns W. Domenech
Secretary of Malural Hesources

COMMONWEALTH of VIRGINIA

DEPARTMENT OF CONSERVATION AND RECREATION
203 Governor Streel
Richmoml, Virginin 2321932010

(RO4) TRG=1712

December 29, 2011

Dewberry

Attn: Jerome Strauss P.E.
8401 Arlington Boulevard
Fairfax, Virginia 22031

Re: Comments for Coal Combustion Residue Impoundment Round 9 — Dam Assessment
Report, Glen Lyn Power Plant, Glen Lyn Flyash Dam #07101

Dear Jerry,

Thank you for providing Virginia Department of Conservation and Recreation Dam Safety
Region 4 the opportunity of including some comments on the Glen Lyn Power Plan Ash Pond
Management Units for possible inclusion in the above referenced report. The following are my
comments:

Summary

Under the provisions of 4VAC50-20-220 Unsafe Conditions, C. Nonimminent danger...” the
of the Virginia Department of Conservation and Recreation Impounding Structure Regulations,
Thomas I. Roberts, P.E., C.F.M. Regional Dam Safety Engineer intends to provide American
Electric Power (AEP), a draft report in January 2012 indicating known deficiencies in the dam,
and in February 2012 recommend that the current Regular Certificate to Operate the dam be
replaced with a Conditional Certificate to Operate the dam. The Conditional Certificate to
Operate the dam will contain a listing of requirements and completion dates that must be met by
AEP. Once AEP has satisfactorily met the minimum safety requirements for their dam, AEP
may apply for a new Regular Certificate to Operate and Maintain the dam.

Current Conditions

The Glen Lyn Flyash Dam, NID #VA07101, currently has a Regular Certificate to Operate
and Maintain issued March 20, 2008 and expires March 31, 2014, Our records indicate that it is
43 feet high and has a potential storage capacity of 300 acre-feet. The dam had functioned by
pumping flyash/water slurry into the impoundment in the past but the piping is currently
disconnected. A potentially limited amount of storm water can flow into the facility. Based
on information mentioned by AEP personnel onsite and conditions observed (rodent hole
expelled material) it appears that the bulk of the embankment is made of coal combustion residue

State Parks = Stormowater Managemeni = Outdoor Recreation Planning
Natiral Heritage = Dam Safety and Floodplain Management = Land Conservation



materials. Several rodent holes were observed onsite and file data indicates there 1s a long
history ol rodents residing in the embankment,  Woody vegetation control on the dam does not
comply with the minimum standards in the regulations. There 15 no Auxiliary Spillway
(FEmerpency Spillway) and the safe reliable operation of the principal spillway is doubtful.  No
caleulations are available for the safe spillway capacity for this structure.  Though AUP steff
have indicated in recent years that there is an intent to decommission the dam and make it no
tonger a regulated impounding structure, nothing has been provided to VA DCR Dam Safety &
FM to date on this.

Fluerard Classification

‘The facility has been listed for many years as a Low Havard Dam due to the proximity of the
New River. The Hazard Classifications for dams in Virginia is based on the Virginia
Impounding Structure Regulations (Dam Safety) 4VAC50.20-40) *Hazard potential
classifications of impounding structures.

A. Impounding structures shall be ctassified in one of three hazard classifications
az defined in subsection B of this section and Table 1.

B. For the purpose of this chapter, hazards parain to potential loss of human life
or damage to the property of others downstream from the impowunding structura
in avent of failure or faulty operation of the impounding structura or appurlenant
facilities, Hazard potential classifications of impounding structures are as follows:

1. High Hazard Potential is defined whera an impounding struciure failure wilt
cause probable loss of life or serious economic damage. "Probable loss of life”
means that impacts will occur that are likely to cause a toss of human life,
including but net limited to impacts to residences, businesses, other occupied
structures, or major roadways. Economic damage may occur ta, but not be
limited ta, building(s), industrial or commarcial facilities, public utilities, major
roadways, railroads, personal property, and agricultural interests, "Major
roadways" include, but are rot limited to, interstates, primary highways, high-
voluma urban sireets, or other high-volume roadways.

2. Significant Hazard Potential is defined where an impounding structure failure
may cause tha loss of life or appreciable econemic damage. "May cause loss of
life" means that impacts will eceur that could cause a koss of human life, including
but not limited to impacts to facilities that are frequently utilized by humans other
than residences, businessas, or othar cccupied siructures, or to secondary
roadways. Economic damage may oceur to, but not be limited to, building(s),
industrial or commerecial facilities, public utilities, secondary roadways, railroads,
personal properly, and agricultural interasts. "Secondary roadways” include, but
are not limited to, secondary highways, low-volume urban streets, service roads,
or gther low-volume roadways,



3, Low Hazard Potential is defined where an impounding structure failure waould
result in ne expected loss of life and would cause no more than minimal
economic damage. "No expected loss of life" means no loss of human life is
anticipated

. The hazard potential classdication shall be proposad by the owner and shall
be subject to approval by the board. To suppart the appropriate hazard
classification, dam break analysis shall be conducted by the owner's engineer.
Present and planned tand-use for which a development plan has been officially
approved by the locality in the dam braak inundation zones downstraam from the
impounding structure shall be considered tn determining the classification.

D. Impounding structuras shall be subject to reclassification by the board as
necessary.”

With the knowledge of economic costs and environmental damage caused hy fatlures of other
Coal Combustion Residue Impoundments, the currently listed “Low Hazard™ classification might
not be the correct current hazard classification based on the Virgimia regulatory definitions, One
important issues that anses from the Hazard Classilication is the minimum required safe spillway
capacily.

Minimum Required %ale Spillway Capacity
Once the actual hazard classification has been determined, Table 1 of 4V AL 50-20-50

“Performance Standards Required for Impounding Structures™ is used 1o determine the minimum
sale spillway capacity.

Spillway Design Spillway Design

) B Minimum Threshold
Hazard Potential Flood (SDF}B For Flood {SDF}* far

for Incremental

Class of Dam New Structures © 5:332&%;;”53”””'”9 Damage Analysis
High PME" 0.9 PMP" 100-YR”
Significant 50 PMF .50 PMF 100-YR"

Low 100-YR" 100-YR"? 50-YRE

Smee the main bazard in this dam 15 the material impounded and the matenal in the dam, an
Incremental Damage Analysis under the provisions of 4VAC50-20.52 would not be applicable
for this dam.

An analysis ol the infllow and safe outfllow for this structure 1s required.  Past claims that the
tacility has the capacity impound the Probable Maximum Fiood (PMF) have not been
substantiated with adequate calculations based on present conditions.



Structural Stability

With the history of rodent burrows on the dam, the unknowns on how much of the
impoundment will fill under extreme conditions and the poor conditions of outlet structures, the
adequate structural stability of the embankment is in doubt. Even ignoring the potential for
piping failure due to the rodent burrows, the files indicate that structural stability calculations

have not been provided based on full pond.

Conclusion

With the better understanding of the inherent environmental and economic dangers posed by a
the failure of a Coal Combustion Residue Impoundments, especially one that is at least partially
constructed of Coal Combustion Residue materials, AEP as owner, should immediately take
action to bring this dam at least in compliance with the minimum safety standards in the Virginia
Impounding Structure Regulations.

Please contact me if there are questions on my comments above at: Thomas I. Roberts, PE.,
C.F.M., Region 4 Dam Safety Engineer, VA DCR Dam Safety & Floodplain Management, 8
Radford Street, Christiansburg, Virginia, 24073. Phone 540-394-2550, and e-mail

homas Robertsi@ider virginia, gov

Sincerely _.— 7 :
vl AT A
.-__a-'f — / e ."Iff'd > [‘-'.'_-.

A e X LI

i

Thomas I, Roberts PE,, CF.M.

cc Robert Bennett, P.E, R A, C.F M, Div, Director VA DCR Dam Safety & Floodplain
Management
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Document 8

Letter from Virginia Department of
Conservation and Recreation, December 29,
2011, Glen Lyn Bottom Ash Dam #07102

Glen Lyn Plant
American Electric Power Coal Combustion Residue Impoundment
Glen Lyn, VA Dam Assessment Report



Pavid A Johnson

Pouglos W, Domenech
[Director

Socretary of Natural Resources

COMMONWEALTH of VIRGINIA

DEPARTMENT OF CONSERVATION AND RECREATION
20 Covomor Stroet
Hichmiond. Yirginia 232192000

(R0} TRE-1712

December 29, 2011

Dewberry

Attn: Jerome Strauss P.E.
8401 Arlington Boulevard
Fairfax, Virginia 22031

Re: Comments for Coal Combustion Residue Impoundment Round 9 — Dam Assessment
Report, Glen Lyn Power Plant, Glen Lyn Bottom Ash Dam #07102

Dear Jerry,

Thank you for providing Virginia Department of Conservation and Recreation Dam Safety
Region 4 the opportunity of including some comments on the Glen Lyn Power Plan Ash Pond
Management Units for possible inclusion in the above referenced report. The following are my
comments:

Summary

Under the provisions of 4V AC50-20-220 Unsafe Conditions, C. Nonimminent danger...” the
of the Virginia Department of Conservation and Recreation Impounding Structure Regulations,
Thomas I. Roberts, P.E., C.F. M. Regional Dam Safety Engineer intends to provide American
Electric Power (AEP), a draft report in January 2012 indicating known deficiencies in the dam,
and in February 2012 recommend that the current Regular Certificate to Operate the dam be
replaced with a Conditional Certificate to Operate the dam. The Conditional Certificate to
Operate the dam will contain a listing of requirements and completion dates that must be met by
AEP. Once AEP has satisfactorily met the minimum safety requirements for their dam, AEP
may apply for a new Regular Certificate to Operate and Maintain the dam.

Current Conditions

The Glen Lyn Bottom Ash Dam, NID #VA07102, currently has a Regular Certificate to
Operate and Maintain issued March 20, 2008 and expires March 31, 2014, Our records indicate
that it is 28 feet high and has a potential storage capacity of 90 acre-feet, The dam had
functioned by pumping bottom ash/water slurry into the impoundment, Some storm water from
U.S. 460 flows into the facility. Based on information mentioned by AEP personnel onsite and
conditions observed it appears that the bulk of the embankment is made of coal combustion
residue materials, Woody vegetation control on the dam does not comply with the minimum

State Parks * Stormowater Management = Outdoor Recreation Planwing
Natural Heritage  Dam Safely and Floodplain Management = Land Conservation



standards in the regulations, There is no Auxiliary Spillway (Emergency Spillway) and the safe
reliable operation of the principal spillway is doubtful.  No caloulstions are available lor the
safe spillway capacity for this structure,  Copper fine mesh screen used over the cutlet strugture
was observed onsite in the grass adjacent 1o the only outlet structure.

Hazard Classification

The facility has been listed for many years as a Law Mazard Dam due to the proximity of the
New River, The Hazard Classifications for dams in Virginia is based on the Virginia
Impounding Structure Regulations (Dam Safety) 4VACH0-20-40 “Hazard potential
classifications of impounding structures.

A. Impounding structures shall be classified in one of three hazard classifications
as dafined in subsection B of this section and Table 1.

B. For the purpose of this chapter, hazards pertain to potential loss of human life
or damage to the praperty of others downstream from the impounding structure
in event of failure or faulty operation of the impounding structure or appurtenant
facilities. Hazard potential classifications of impounding structures are as follows;

1. High Hazard Potential is defined where an impounding structure failure will
cause probable Ioss of life or serious economic damage. "Probabla toss of [ife”
maans that impacts wil! oceur that are likely to cause a loss of human life,
including but not limited to impacts to residencas, businesses, other occupied
structures, or major roadways. Econormce damage may occur ta, but not be
limited to, building(s), industrial or commercial facilities, public utilities, major
roadways, railroads, personal property, and agricultural interests, "Major
roadways” include, but are not limited to, interstates, primary highways, high-
volume urban streets, or other high-volume roadways.

2. Significant Hazard Potential is defined where an impounding structure falure
may cause the logs of life or appreciable economic damage. "May causa loss of
life” means that impacts witl oeeur that could cause a loss of human life, including
but not limited to impacts to facilities that are frequently utilized by humans ather
than residences, businesses, or other occupied structures, or to secondary
roacdways, Economic damage may occur to, but not be limited to, building(s),
industrial or commercial facilities, public utilities, secondary roadways, railroads,
personal properly, and agricultural interests. "Secondary rcadways" include, but
are not limited to, secondary highways, low-volume urban streels, service roads,
or ather low-valume roadways.

3. Low Hazard Potential is defined where an impounding struciure failure would
result in no expectad loss of life and would cause no more than minimal
economic damage. "No expected loss of lifé" means no loss of human hife 15
anticipated



C. The hazard potential classification shall be propased by the awner and shall
be subject to approval by the board. To support the appropriate hazard
classification, dam break analysis shall be conducted by the owner's engineer.
Present and planned land-use for which a development ptan has been officially
approved hy the locality in the dam break inundation zones downstream from the
irpounding structure shall be cansidered in determining the classification,

D, Impounding structures shall be subject ta reclassification by the board as
necassary.”

With the knowledpe of economic costs and environmental damage caused by failures of other
Coal Combustion Residue Impoundments, the currently listed “Low Hazard" classification might
not be the correct current hazard classification based on the Virginia repulatory delinitions,  One
importent issue thut anses from the Hazard Classification 13 the minimum required safe spillway
capacity.

Minimum Required 5afe Spillway Capacity

Onee the actual hazard classification has been determined, Table 1 of AVACS0-20-50
“Performance Standards Required for Impounding Structures™ 15 used to determine the mintmum
safe spillway capacity.

Spillway Design
Flood (SDF)® for
Existing Impgunding

Minimum Threshold
for Incremantal
Damage Analysis

Spillway Design
Flood {SDF)® For
New Structures ©

Hazarg Potential
Class of Dam

Structures
High PMF® 0.9 FMPY 100-YR"
Significant 50 PMF 50 PMF 100-YR®
Low 100-YR" 100-YR" 50-YR"

Since the main haeard in this dam is the material impounded and the material in the dam, an
Tneremental Damage Analysis under the provisions of 4VACS0-20-52 would ot be applicable
for this dam.

An analysis of the mflow and safe outfllow for this structure is required that includes flow
runoff from U8, 460 Past claims that the facility has the capacity to impound the Probable
Maximum Flood (PMF) have not been substantined with adequate calculabions based oo prasem
conditions.



Structural Stability

AEP staff mentioned that the stability calculations provided only were for a additional pool
depth of 3" rather than the additional depth of 14° to top of the embankment. With unaccounted
for drainage entering the impoundment from U.S. 460, unreliable outlet structures due to the
installation of screens that can clog, and the embankment made from Coal Combustion Residue
materials the structural stability of the embankment is in doubt. The files indicate that
structural stability calculations have not been provided based on full pond.

Conclusion

With the better understanding of the inherent environmental and economic dangers posed by a
the failure of a Coal Combustion Residue Impoundments, especially one that is at least partially
constructed of Coal Combustion Residue materials, AEP as owner, should immediately take
action to bring this dam at least in compliance with the minimum safety standards in the Virginia
Impounding Structure Regulations.

Please contact me if there are questions on my comments above at: Thomas I. Roberts, P.E.,
C.F.M., Region 4 Dam Safety Engineer, VA DCR Dam Safety & Floodplain Management, 8
Radford Street, Christiansburg, Virginia, 24073, Phone 540-394-2550, and e-mail

Thomas Robertst@der virginma. gov

Sincerely

Thomas 1. Roberts P.E., C.F.M.

cc Robert Bennett, PE, R A, CF .M., Div. Director VA DCR Dam Safety & Floodplain
Management
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Fly Ash Pond, Dam Inspection Checklist

Glen Lyn Plant
American Electric Power Coal Combustion Residue Impoundment
Glen Lyn, VA Dam Assessment Report
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Coal Combustion Dam Inspection Checklist Form

US Environmental

Protection Agency "}E"‘%*;"'f

Site Name: Glen Lyn Plant Date: February 16, 2011
Unit Name: | Auxiliary Fly Ash Pond Operator's Name: Appalachian Power
Unit I.D.: NID: VA07101 Hazard Potential Classification: | High [_| significant [_]| Low [X

Inspector’'s Name:

Scott Clarke, P.E. and Lorainne Ramos Nieves, P.E., CFM

Check the appropriate box below. Provide comments when appropriate.

If not applicable or not available, record "N/A".

Any unusual conditions or construction practices that should be noted in the comments section.

For large diked

embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify

approximate area that the form applies to in comments.

Note: Comments regarding each issue number have been listed below as needed.

Issue # Yes No Issue # Yes No
1. Frequency of Company's Dam Inspections? v 18. Sloughing or bulging on slopes? v
2. Pool elevation (operator records)? v 19. Major erosion or slope deterioration? v
3. Decant inlet elevation (operator records)? v 20. Decant Pipes: _—
4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet? N/A
5. Lowest dam crest elevation (operator records)? v Is water exiting outlet, but not entering inlet? N/A
6. If instrumentation is present, are readings recorded v ls water exiting outlet flowing clear? NA
(operator records)?
7. Is the embankment currently under construction? v 2.1' Seepage (spepn‘y location, if seepage ca.mes
fines, and approximate seepage rate below):

8. Foundation preparation (remove vegetation, stumps, .

4 N v From underdrain? v
topsoil in area where embankment fill will be placed)?

- > —

9. Trees growing on embankment? (If so, indicate v At isolated points on embankment slopes? v
largest diameter below)
10. Cracks or scarps on crest? v At natural hillside in the embankment area? v
11. Is there significant settiement along the crest? v Over widespread areas? v
12. Are decant trashracks clear and in place? N/A From downstream foundation area? v
j3. Depressions or sinkholes in tailings surface or whirlpool y “Boils” beneath stream or ponded water? y
in the pool area?
14. Clogged spillways, groin or diversion ditches? v Around the outside of the decant pipe? v
15. Are spillway or ditch linings deteriorated? v ﬁﬁl'sijgace movements in valley bottom or on v
16. Are outlets of decant or underdrains blocked? v 23. Water against downstream toe? v
17. Cracks or scarps on slopes? y 24. Were Photos taken during the dam y

inspection?

Major adverse changes in these items could cause instability and should be reported for further evaluation. Adverse conditions noted in these items should

normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.

Issue # Comments

1. | Impoundments are inspected quarterly by the plant personal and annually through an outside consultant.

The Auxiliary Fly Ash Pond is currently inactive and on the day of the assessment had no significant pooling behind
the dike; no normal pool elevations were available for this impoundment.

3. | The invert at the Auxiliary Fly Ash Pond outlet is *1502.0’

A quarterly inspection report indicates a lowest crest elevation of 1540.0’ for the the Auxiliary Fly Ash Pond. Plan
view hard copies of pond surveys completed in 2007 confirm listed elevations.

6. | According to the plant owner, instrumentation at either impoundment was installed with the intent of being
temporary; no continual record of readings is kept for piezometers or observation wells at either impoundment. The

1
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only readings recorded as part of the quarterly reports are pond elevations, as previously noted.

Between the toe of the northeastern embankment and the New River there is significant tree growth; largest tree
size ranged from 12”- 18" diameter. Several tree saplings ranging from 2.0” to 2.5” diameter were observed along

9. the northeastern inside groin. Virginia DCR requires a 25 ft clear zone (i.e. no trees) beyond the toe of all
impounding structures.
20 The second impoundment, Auxiliary Fly Ash Pond, is currently inactive and had no pooling behind the dike; no
" | discharge could be seen leaving impoundment through the outlet.
23 The Auxiliary Fly Ash Pond has Adair Run along the southeastern embankment and the New River along the

northeastern embankment.

Three animal burrows were observed along the northeastern embankment of the Auxiliary Fly Ash Pond. The first
was located at the north end of the toe of the embankment. The remaining burrows were flagged for maintenance
by the plant personal; one located midway up the embankment towards the midpoint of the pond and the other
located about three quarters of the way up the embankment between the midpoint and southern end of the
embankment.
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Coal Combustion Waste (CCW)
Impoundment Inspection

VA 0000370 / Outfall INSPECTOR Scott Clarke, P.E. and Lorainne Ramos

Impoundment NPDES Permit 006 Nieves, P.E.. CFM

Date February 16,2011
Impoundment Name Auxiliary Fly Ash Pond (Inactive)

Impoundment Company AEP, Appalachian Power
EPA Region 3

State Agency Virginia Department of Conservation & Recreation, Division of Dam Safety and
(Field Office) Address Floodplain Management; 8 Radford St., Suite 201 Christiansburg, VA 24073

Name of Impoundment Auxiliary Fly Ash Pond (Inactive)

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number)

New & Update D

Yes No
Is impoundment currently under construction? |:| |E
Is water or ccw currently being pumped into the impoundment? |:| |z
IMPOUNDMENT FUNCTION: Settling pond for fly ash disposal.
Nearest Downstream Town Name: Hinton, West Virginia.
Distance from the impoundment: 20.5 mi.
Location:
Latitude 37 Degrees 22 Minutes 42.8 Seconds N
Longitude 80 Degrees 52 Minutes 32.1 Seconds w
State Virginia County Giles
Yes No
Does a state agency regulate this impoundment? |E |:|

Virginia DCR, Division of Dam Safety and

i ?
If So Which State Agency? Floodplain Management / Virginia DEQ
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HAZARD POTENTIAL (Inthe event the impoundment should fail, the following would occur):

D LESSTHAN LOW HAZARD POTENTIAL: Failure or
misoperation of the dam results in no probable loss of human life or
economic or environmental losses.

@ LOW HAZARD POTENTIAL: Dams assigned the low hazard
potential classification are those where failure or misoperation results in
no probable loss of human life and low economic and/or environmental
losses. Losses are principally limited to the owner’ s property.

D SIGNIFICANT HAZARD POTENTIAL: Dams assigned the
significant hazard potential classification are those dams where failure
or misoperation results in no probable loss of human life but can cause
economic loss, environmental damage, disruption of lifeline facilities,
or can impact other concerns. Significant hazard potential classification
dams are often located in predominantly rural or agricultural areas but
could be located in areas with population and significant infrastructure.

D HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will
probably cause loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Auxiliary Fly Ash Pond is located along the left bank of the New River and portion of the left bank of
Adair Run near its confluence with the New River. A failure of this facility would be limited to the
New River and/or Adair Run with no probable loss of human life and relatively low economic and/or
environmental losses. Virginia DCR, Division of Dam Safety and Floodplain Management, currently
regulate this facility as a low hazard impoundment.

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=




b=
<
L
=
=
O
o
(@]
98
=
—
-
O
(1 4
<
<
Q.
w
2
=

Coal Combustion Dam Inspection Checklist Form

CONFIGURATION:

US Environmental
Protection Agency

- PN MENT

CROSS-VALLEY

AP DEENT -

Water or cow

ornginal ground

INCISED

B W R

ground

D Cross-Valley D Side-Hill

I:I Incised (form completion optional)

Embankment Height (ft) 43 ft Embankment Material
Pool Area (ac) 10 acre-ft Liner

Current Freeboard (ft) N/A Liner Permeability

D Diked

Combination Incised/Diked
Sand, clay and fly ash.
1”-3” thick

Clay

AT BRg,
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TYPE OF OUTLET (Mark all that apply)

[ | Open Channel Spillway

[] Trapezoidal TRAPEZOIDAL TRIANGULAR
] Triangular Top Width Top Width
< > «—»
] Rectangular —\;—/ \/i?
Depth Depth
[] Irregular >
Bottom
Width
depth (ft) [
average bottom width (ft)  recTANGULAR IRREGULAR

Average Width

top width (ft) _ o /\'/\
- EY

4+
Width

X|] Outlet (Inactive)

24" inside diameter o

Material

Imsrdie | Dnameler

corrugated metal

welded steel \

concrete

plastic (hdpe, pvc, etc.)

N o Y 4

other (specify):

Yes No

Is water flowing through the
outlet? L] I

D No Outlet

] Other Type of Outlet
(specify):
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The Impoundment was Designed By AEP Engineers




Coal Combustion Dam Inspection Checklist Form

U5 Envirgrmental ’@}
Frotection Agency k"m&;

[ Tt

The Impoundment was Designed By AEP Engineers

Yes Mo

Has there ever been a failure at this site? [X ]
If 5o When? Prior to 19/8.

If So Please Describe :

R YL TP T P —

Documents supplied by the Owner indicated that a
slope failure of the northern dike occurred upon
first filling of the pond as well as a 10 ft deep

sink hole along the southwest corner of the dike.

The slope failure and sinkhole incidents

appear to

have occurred at separate times prior to 1978;

however, no documentation could be found

that

confirmed a spill and/or release of CCRs due to

these incidents.


vsanders
Typewritten Text
X

vsanders
Typewritten Text
Prior to 1978.

vsanders
Typewritten Text
Documents supplied by the Owner indicated that a 
slope failure of the northern dike occurred upon 
first filling of the pond as well as a 10 ft deep
sink hole along the southwest corner of the dike.
The slope failure and sinkhole incidents appear to
have occurred at separate times prior to 1978;
however, no documentation could be found that 
confirmed a spill and/or release of CCRs due to
these incidents.


Coal Cambustion Dam (nspection Chechlist Form

Has there ever heen significant seepages
at this site?

If 30 When?

If So Please Dascribe :

Documents supplied
slope failure
first filling
sink hole along
The slope failure
have occurred at separate
however, no documentation
confirmed a spill and/or
these incidents.

by the Owner indicated
of the northern
of the pond as well
the southwest
and sinkhole
times
could be found
release

U5 Emvirenmental
Protection Agendy

Yes Mo
X O
Prior to 197/8.

that a
dike occurred upon
as a 10 ft deep
of the dike.
appear to
to 1978;
that
of CCRs due to

corner
incidents
prior


vsanders
Typewritten Text
Documents supplied by the Owner indicated that a 
slope failure of the northern dike occurred upon 
first filling of the pond as well as a 10 ft deep
sink hole along the southwest corner of the dike.
The slope failure and sinkhole incidents appear to
have occurred at separate times prior to 1978;
however, no documentation could be found that 
confirmed a spill and/or release of CCRs due to
these incidents.

vsanders
Typewritten Text
X

vsanders
Typewritten Text

vsanders
Typewritten Text
Prior to 1978.
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Coal Combustion Dam Inspection Checklist Form

Has there ever been any measures undertaken to
monitor/lower Phreatic water table levels based
on past seepages or breaches

at this site?

If so, which method (e.g., piezometers, gw
pumping,...)?

If So Please Describe :

Yes

US Environmental
Protection Agency

No



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

US Environmental : r
Coal Combustion Dam Inspection Checklist Form Protection Agency L

ADDITIONAL INSPECTION QUESTIONS
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or
other unsuitable materials? If thereisno information just note that.

No plans or information were available at the time of the site visit regarding embankment foundation.
Information has been requested from AEP and will be provided after clearing AEP legal.

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation?

The AEP Senior Civil Engineer and the AEP Geotechnical Engineer for the Glen Lyn Plant were both
present during the site visit, however no plans or information were available at the time of the site visit
regarding the design foundation preparation. Information has been requested from AEP and will be
provided after clearing AEP legal.

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes?

No evidence o f prior releases, failures, or patchwork on dikes could be noted at the time of the site
visit.
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APPENDIX A
Document 10

Bottom Ash Pond, Dam Inspection Checklist

Glen Lyn Plant
American Electric Power Coal Combustion Residue Impoundment
Glen Lyn, VA Dam Assessment Report
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Coal Combustion Dam Inspection Checklist Form Protection Agency "}E"‘%*;"'f
Site Name: Glen Lyn Plant Date: February 16, 2011
Unit Name: Bottom Ash Pond Operator's Name: Appalachian Power
Unit 1.D.: NID: VA07102 Hazard Potential Classification: | High[_] significant| | Low[X
Inspector's Name: | Scott Clarke, P.E. and Lorainne Ramos Nieves, P.E., CFM

Check the appropriate box below. Provide comments when appropriate. If not applicable or not available, record "N/A".
Any unusual conditions or construction practices that should be noted in the comments section. For large diked
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify
approximate area that the form applies to in comments.

Note: Comments regarding each issue number have been listed below as needed.

Issue # Yes No Issue #

1. Frequency of Company's Dam Inspections? v 18. Sloughing or bulging on slopes?

2. Pool elevation (operator records)? v 19. Major erosion or slope deterioration?

3. Decant inlet elevation (operator records)? v 20. Decant Pipes:

4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet?
5. Lowest dam crest elevation (operator records)? v Is water exiting outlet, but not entering inlet?

6. If instrumentation is present, are readings recorded y Is water exiting outlet flowing clear?
(operator records)? g 9 !

Yes No
v
v
v
v
v
7. Is the embankment currently under construction? v 21. Seepage (specify location, if seepage carries -
v
v
v
v
v
v
v
v
v
v

fines, and approximate seepage rate below):

8. Foundation preparation (remove vegetation, stumps,
topsoil in area where embankment fill will be placed)?
9. Trees growing on embankment? (If so, indicate
largest diameter below)

10. Cracks or scarps on crest? v At natural hillside in the embankment area?
11. Is there significant settiement along the crest? v Over widespread areas?

12. Are decant trashracks clear and in place? v From downstream foundation area?

13. Depressions or sinkholes in tailings surface or whirlpool
in the pool area?

14. Clogged spillways, groin or diversion ditches? v Around the outside of the decant pipe?
22. Surface movements in valley bottom or on
hillside?

16. Are outlets of decant or underdrains blocked? v 23. Water against downstream toe?

v From underdrain?

v At isolated points on embankment slopes?

v “Boils” beneath stream or ponded water?

15. Are spillway or ditch linings deteriorated? v

24. Were Photos taken during the dam
inspection?

17. Cracks or scarps on slopes? v

Major adverse changes in these items could cause instability and should be reported for further evaluation. Adverse conditions noted in these items should
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.

Issue # Comments

1. | Impoundments are inspected quarterly by the plant personal and annually through an outside consultant.

A quarterly inspection report, titled Dike Inspection Checklist, indicates normal pool elevations at 1505.5’, 1506.3’
and 1501.3 for the North Bottom Ash Pond, South Bottom Ash Pond and Clearwater Pond, respectively.

A quarterly inspection report indicates a lowest crest elevation of 1515.0’ for the Bottom Ash Pond. Plan view hard
copies of pond surveys completed in 2007 confirm listed elevations.
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According to the plant owner, instrumentation at either impoundment was installed with the intent of being
6. | temporary; no continual record of readings is kept for piezometers or observation wells at either impoundment. The
only readings recorded as part of the quarterly reports are pond elevations, as previously noted.
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Several tree saplings ranging from 1.0"-1.5" diameter were observed protruding from riprap armor along the
northern embankment of the Bottom Ash Pond (adjacent to the New River). Additional tree clusters were also

9. | observed on either end of the riprap armor, largest tree size ranged from 18"- 24” diameter. The eastern
embankment of the Bottom Ash Pond (adjacent to the East River) had plentiful tree cover, largest tree size ranged
from 127- 18" diameter.

16. | The Bottom Ash Pond outlet to East River was patrtially obstructed with sediment.
The northeastern groin area of the cleanwater pond cell of the Bottom Ash Pond has been armored with riprap to
19 prevent further slope deterioration due to erosion. In addition, some slope deterioration of the interior slope is
" | noted along the eastern embankment of the bottom ash clear water pond cell, near the access walkway to outlet
structure.
23 The Bottom Ash Pond has the New River along the downstream toe of the northern embankment and the East

River along the downstream toe of the eastern embankment.
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Coal Combustion Waste (CCW)
Impoundment Inspection

VA 0000370/ Outfall INSPECTOR Scott Clarke, P.E. and Lorainne Ramos

Impoundment NPDES Permit 004 Nieves, P.E.. CFM

Date February 16,2011
Impoundment Name Bottom Ash Pond

Impoundment Company AEP, Appalachian Power
EPA Region 3

State Agency Virginia Department of Conservation & Recreation, Division of Dam Safety and
(Field Office) Address Floodplain Management; 8 Radford St., Suite 201 Christiansburg, VA 24073

Name of Impoundment Bottom Ash Pond

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number)

New & Update D

Yes No
Is impoundment currently under construction? |:| |E
Is water or ccw currently being pumped into the impoundment? |Z |:|
IMPOUNDMENT FUNCTION: Settling pond for bottom ash disposal.
Nearest Downstream Town Name: Hinton, West Virginia.
Distance from the impoundment: 20.5 mi.
Location:
Latitude 37 Degrees 22 Minutes 21.4 Seconds N
Longitude 80 Degrees 51 Minutes 55.6 Seconds w
State Virginia County Giles
Yes No
Does a state agency regulate this impoundment? |E |:|

Virginia DCR, Division of Dam Safety and

i ?
If So Which State Agency? Floodplain Management / Virginia DEQ
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur):

D LESS THAN LOW HAZARD POTENTIAL.: Failure or
misoperation of the dam results in no probable loss of human life or
economic or environmental losses.

@ LOW HAZARD POTENTIAL.: Dams assigned the low hazard
potential classification are those where failure or misoperation results in
no probable loss of human life and low economic and/or environmental
losses. Losses are principally limited to the owner’s property.

D SIGNIFICANT HAZARD POTENTIAL: Dams assigned the
significant hazard potential classification are those dams where failure
or misoperation results in no probable loss of human life but can cause
economic loss, environmental damage, disruption of lifeline facilities,
or can impact other concerns. Significant hazard potential classification
dams are often located in predominantly rural or agricultural areas but
could be located in areas with population and significant infrastructure.

D HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will
probably cause loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Bottom Ash Pond is located along the left bank of the New River and portion of the right bank of the
East River near its confluence with the New River. A failure of this facility would be limited to the
New River and/or East River with no probable loss of human life and relatively low economic and/or
environmental losses. Virginia DCR, Division of Dam Safety and Floodplain Management, currently
regulate this facility as a low hazard impoundment.
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Coal Combustion Dam Inspection Checklist Form

CONFIGURATION:

US Environmental
Protection Agency

- PN MENT

CROSS-VALLEY

AP DEENT -

Water or cow

ornginal ground

INCISED

B W R

ground

D Cross-Valley D Side-Hill

I:I Incised (form completion optional)

Embankment Height (ft) 27 ft Embankment Material
Pool Area (ac) 5.8 acre-ft Liner

Current Freeboard (ft) 17>ft/175ft /217 Liner Permeability

(Normal Freeboard )

D Diked

Combination Incised/Diked
Clayey Shale
None

None
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TYPE OF OUTLET (Mark all that apply)

| | Open Channel Spillway

[] Trapezoidal TRAPEZOIDAL TRIANGULAR
] Triangular Top Width Top Width
< > «—»
] Rectangular —\;—/ \/i?
Depth Depth
[] Irregular >
Bottom
Width
depth (ft) [
average bottom width (ft)  recTANGULAR IRREGULAR

Average Width

top width (ft) _ o /\'/\
- EY

«  »
Width
X] Outlet
30" 30" inside diameter (Clearwater Pond) S e

18" inside diameter (North/South Pond)

Inside | Diameter
Material
X corrugated metal (North/South Pond) \
(] welded steel et
X Concrete (Cleanwater Pond)
] plastic (hdpe, pvc, etc.)
] other (specify):
Yes No
Is water flowing through the

¢ ogutlet? = [

D No Outlet
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] Other Type of Outlet
(specify):
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Coal Combustion Dam Inspection Checklist Form

The Impoundment was Designed By AEP Engineers

Yes No

Has there ever been a failure at this site? || X
If So When?

If So Please Describe :

US Environmental
Protection Agency
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Coal Combustion Dam Inspection Checklist Form

Yes
Has there ever been significant seepages 0
at this site?

If So When?

If So Please Describe :

No

US Environmental
Protection Agency
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Coal Combustion Dam Inspection Checklist Form

Has there ever been any measures undertaken to
monitor/lower Phreatic water table levels based
on past seepages or breaches

at this site?

If so, which method (e.g., piezometers, gw
pumping,...)?

If So Please Describe :

Yes

US Environmental
Protection Agency

No
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Coal Combustion Dam Inspection Checklist Form Protection Agency %

ADDITIONAL INSPECTION QUESTIONS
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or
other unsuitable materials? If there is no information just note that.

No plans or information were available at the time of the site visit regarding embankment foundation.
Information has been requested from AEP and will be provided after clearing AEP legal.

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation?

The AEP Senior Civil Engineer and the AEP Geotechnical Engineer for the Glen Lyn Plant were both
present during the site visit, however no plans or information were available at the time of the site visit
regarding the design foundation preparation. Information has been requested from AEP and will be
provided after clearing AEP legal.

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes?

No evidence o f prior releases, failures, or patchwork on dikes could be noted at the time of the site
visit.
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