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Pursuant to Public Law 92-367, Phase I Inspection Reports are prepared

; . under guidance containey in the recommended guidelines for safety

3 ’ inspection of dams, publijhed by the Office of Chief of Engineers,
Washington, D. C. 20314, “The purpose of a Phase I investigation is to
identify expeditiously those dams which may pose hazards to human life or
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upon available data and visual inspections. Detailed investigation and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended to identify
any need for such studies.
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Based upon the field conditions at the time of the field inspection and
all available engineering data, the Phase 1 report addresses the
hydraulic, hydrologic, geologic, geotechnic, and structural aspects of
the dam. The engineering techniques employed give a reasonably accurate
assessment of the conditions of the dam. It should be realized that
certain engineering aspects cannot be fully analyzed during a Phase 1
inspection. Assessment and remedial measures in the report include the
requirements of additional indepth study when necessary.

1

Phase I reports include project information of the dam and appurtenances, ‘ |
all existing engineering data, operational procedures, E
hydraulic/hydrologic data of the watershed, dam stability, visual

inspection report and an assessment including required remedial measures.
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase 1 Investigations.
Copies of these guidelines may be obtained from the Office of the Chief
of Engineers, Washington, D.C. 20314. The purpose of a Phase I investi-
gation is to identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general conditiom of the
dem is based upon available data and visual inspections. Detailed in-
vestigation and analyses involving topographic mapping, subsurface
investigations testing, and detailed computational evaluations are beyond
the scope of a Phase I investigation; however, the investigation is
. intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the
time of inspection along with dsta available to the inspection team. 1Iun
cases where the reservoir was lowered or drained prior to inspection, such
action, while improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating
environment of the structure,

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume that the present
1 condition of the dam will continue to represent the condition of the dem
' at some point in the future. Only through continued care and inspection
can there be any chance that unsafe conditions be detected.

Phase 1 inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established guidelines,
the spillway design flood is based on the estimated "Probable Maximum
Flood" for the region (flood discharges that may be expected from the
most severe combination of critical meteorologic and hydrologic conditions
that are reasonably possible), or fractions thereof. Because of the
magnitude and rarity of such a storm event, 8 finding that a spillway
will not pass the design flood should not be interpreted as necessarily
posing a highly inadequate condition. The design flood provides a
measure of relative spillway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream
damage potential.
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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF DAM

Name of Dam: Crab Orchard Creek
State: Virginia

Location: Bland County

USGS Quad Sheet: Big Bend, Virginia
Stream: Crab Orchard Creek

Date of Inspection: &4 June 1980

The Crab Orchard Creek Dam is an earthfill structure 510 feet long

and 50.5 feet high. The dam is owned and maintained by Mr. Ronald A.
Clyborne of Bluefield, West Virginia. The dam is classified as an
intermediate size dam with a significant hazard classification. The
principal spillway is a concrete drop-inlet connected to a concrete
pipe passing through the dam at low level. The emergency spillway is
an open channel cut into natural rock located at the left abutment.
The reservoir is used for recreation.

Based on criteria established by the Department of the Army,
Office of the Chief of Engineers (OCE), the Spillway Design Flood
(SDF) is the 1/2 PMF. The spillways will pass 13 percent of the PMF
or 26 percent of the SDF without overtopping the dam. The SDF will
overtop the dam by a maximum 2.86 feet, reach an average critical
velocity of 8.0 feet per second and flow over the dam for 6.5 hours.
Flows overtopping the dam during the SDF are considered detrimental to
the embankment. The spillways are adjudged seriously inadequate and
the dam is assessed as unsafe non-emergency.

The classification of "unsafe" applied to a dam because of a
seriously inadequate spillway is not meant to connote the same degree
of emergency as would be associated with an "unsafe" classification
applied for a structural deficiency. It does mean, however, that
based on an initial screening, and preliminary computations, there
appears to be a serious deficiency in spillway capacity so that if a
severe storm were to occur, overtopping and failure of the dam would
take place, significantly increasing the hazard to loss of life
downstream from the dam.

It is recommended that within 2 months from the date of
notification to the Governor of the Commonwealth of Virginia, the
owner engage the services of a professional consultant to perform the
following:
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a. Determine by more sophisticated methods and procedures the
adequacy of the spillway. The study should include a more detailed
study of the Spillway Design Flood appropriate to this dam. Remedial
measures to be considered include modification to the dam, spillway,
flood plain, and for any other method of eliminating the danger
imposed by the project.
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; b. Perform a stability analysis of the embankment for the long

3 term steady seepage condition. Also, if the emergency gate is ever to
be made operable, then a stability check of the upstream slope for a

. sudden drawdown condition is required.

Within 6 months of the notification to the Governor, the
professional consultant's report of appropriate remedial mitigating
measures should have been completed and the owner should have an
agreement with the Commonwealth of Virginia for a reasonable time in
wvhich all remedial measures will be complete. In the interim, a
detailed emergency operation plan and warning system should be
promptly developed. Also, during periods of unusually heavy
precipitation, around-the-clock surveillance should be provided.

The inspection also revealed several other items that require ;
attention. The following items should be scheduled as part of an 3
annual maintenance program:

a. Dress the gully at the right abutment contact with compacted
. £fill and seed the area.

b. Trim the downstream slope of brush. Cut all trees to the
ground. Remove the root structures of all trees greater than 3-inches
in diameter. Dress all excavations with compacted fill and seed.

c. Seed the whole crest and the sparsely vegetated portion of the
embankment right of the principal spillway.

4 d. Maintain regular inspection of the seep on the right

f dovnstream abutment. Should flow suddenly increase and/or become
turbid without explanation contact a geotechnical engineering
consultant for further evaluation.

e. Remove the debris from around the fence and cage protecting
the intake structure, and along the upstream slope.

f. 1Install a staff gage in the reservoir to extend to the top of
the dam to measure pool elevation.
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8. Remove the pine tree fallen in the discharge channel by the
outlet works.

Submitted By: .. . _.

Original signed by
JAMES A. VWALSH

Approved:

Original signed by
Douglas L. Haller

JAMES A. WALSH, P. E.
Chief, Design Branch

\\\\‘m-’(//w/’,
Recommended By

Original signed by
JACK G. STARR

JACK G. STARR
Chief, Engineering Division

DOUGLAS L. HALLER
Colonel Corps of Engineers
District Engineer

SEP 1 2 198

Date:

iv




DOWNSTREAM SLOPE

CRAB ORCHARD CREEK DAM
OVERALL VIEWS
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SECTION 1
PROJECT INFORMATION
1.1 GENERAL:

1.1.1 Authority: Public Law 92-367, 8 August 1972, authorized
the Secretary of the Army, through the Corps of Engineers to initiate
a national program of safety inspections of dams throughout the United
States. The Norfolk District has been assigned the responsibility of
supervising the inspection of dams in the Commonwealth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to conduct a Phase I
inspection according to the Recommended Guidelines for Safety
Inspection of Dams (Reference 1, Appendix IV). The main
responsibility is to expeditiously identify those dams which may be a
potential hazard to human life or property.

1.2 Project Description:

1.2.1 Dam and Appurtenances: Crab Orchard Creek Dam is an
earthfill embankment dam about 510 feet long and 50.5 feet high. The
crest of the dam is 30 feet wide with a crest elevation of 108.0
TBM*, The upstream slope is 1 horizontal to 1 vertical (1:1) with
dumped shale riprap protection. The downstream slope is benched at
two elevations. The slope between the crest and upper bench
(elevation 96.7) is 1.5:1, 1:1 to the lower bench (elevation 82.0) and
1.75:1 to the toe of the dam (elevation 67.7).

There is no foundation drain and it is unknown if the embankment
is keyed into the foundation.

The principal spillway is a 24-inch vertical concrete pipe
(drop-inlet) connected to a 24-inch horizontal concrete pipe running
through the dam at low level. The crest of the drop-inlet is at
elevation 100. The pipe outlets into a stilling pond below the dam.
The invert elevation of the outlet pipe, which is submerged in the
pool, is elevation 58.0. The pool is protected by placed riprap
around the perimeter.

The emergency spillway is an open channel cut into natural rock at
the left abutment with the crest at elevation 102.8 The spillway will
discharge into the downstream channel about 300 feet downstream of the
dam.

Wooden piles located about 50 feet upstream of the principal

spillway indicate the site of an emergency gate that is in a collapsed
condition, as reported by the owner's representative.

*TBM is a temporary bench mark based on principal spillway drop-inlet
at elevation 100.0

1-1
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1.2.2 Location: Crab Orchard Creek Dam is located on Crab
Orchard Creek just upstream of Interstate 77 about 0.5 miles west of
Bland, Virginia. A location map is provided on Plate 1, Appendix I.

1.2.3 Size Classification: The dam is classified as an
intermediate size structure based on the height of the dam (50.5 feet).

1.2.4 Hazard Clagsification: The dam is located upstream of
Bland, Virginia, with several homes and businesses located near the
stream. A roadway embankment for Interstate 77 will reduce flows from
the dam site and reduce the threat to lives and property in Bland,
Virginia. However, large enough flows to create a potential hazard to
lives and property can be passed through the roadway culverts.
Therefore, a significant hazard classification is given for this
structure according to guidelines contained in Section 2.1.2 of
Reference 1, Appendix IV. The hazard classification used to
categorize dams is a function of location only and has nothing to do
with their stability or probability of failure.

1.2.5 Ownership: Mr. Ronald A. Clyborne of Bluefield, West
Virginia. L

1.2.6 Purpose: Recreation.

1.2.7 Design and Construction History: The dam was originally
built in approximately 1953 for J. T. Dunn of Bland, Virginia. The
dam failed in about 1955 and was not rebuilt until about 1974, when
Interstate 77 was built. It was reported that the dam failed due to
overtopping. J. C. Hendricks, then new owner, got some assistance
from a local university in designing the new dam. Large boulders
excavated for the interstate were used in the dam embankment. It is
not known of the dam was rebuilt in entirety or whether the breach was
refilled. Mr. Clyborne bought the dam and property in October 1977
and has enlarged the emergency spillway. The downstream flood plain
has been improved by allowing better drainage of flows from the dam.
The reservoir has been lowered 2 feet by removing the top 2 feet of
the principal spillway pipe.

1.2.8 Normal Operational Procedures: Water passes automatically
through the principal and emergency spillways as the reservoir rises
above the spillways crests.

1.3 Pertinent Data:

1.3.1 Drainage Area: The dam controls a drainage area of 4,98
square miles.

1.3.2 Discharge at Dam Site: Maximum flood - Unknown. The
original dam did fail in 1955 but no data is available on the flows
incurred. The dam has since been rebuilt and no maximum flows have
been noted.

1-2




Pool level at top of dam

hergencySpill\lly.....-o.-.....

1.3.3 Dam and Reservoir Data:
reservoir are shown in the following table:

Pertinent data on the dam and

2579 cfs

TABLE 1.1 DAM AND RESERVOIR DATA

Reservoir
Elevation Capacity
feet Area, Acre, Watershed, Length

___ Item msl acres  feet inches 1/ feet
Top of Dam 108%* 27.5 $50 2.1 .49
Emergency Spillway

Crest 102.8 23.2 415 1.6 Ab
Principal Spillway

Crest 100 20.8 355 1.3 42
Streambed at Down-

stream Toe of Dam 57.5 - - - -

*Low point across dam's embankment.




SECTION 2

ENGINEERING DATA

2.1 Design: There is no known design information. The dam is located :
in the northwest belt of the Ridge and Valley physiographic province. This P
portion of the Ridge and Velley province is characterized by many high, £
narrow, linear northeast trending ridges and intervening valleys. Rock i
outcrops in the general vicinity consist of marine shales, sandstones, and
dolomites of Mississippian, Devonian, and Cambrian ages. The Saltville-Bland
fault is located within two miles of the dam site and extends in a southwest
to northeast direction. The fault is responsible for the Mississippian age
rocks coming into contract with the much older rocks of the Cambrian age.

2.2 Construction: There are no known construction records.

2.3 Evaluation: There is insufficient information to evaluate
foundation conditions and embankmeat stability.




VISUAL INSPECTION

3.1 Findings:

3.1.1 General: The results of the 4 June 1980 inspection are recorded
in Appendix III. At the time of the inspection, the weather was sunny and
clear. The temperature was 740F. and the ground conditions were dry. The
pool elevation was approximately 100.1 TBM or normal pool elevation. The
tailwater elevation was about 60.4 TBM. Flow was passing through the
principal spillway. No flow was passing through the emergency spillway.
There are no known prior inspection reports.

3.1.2 Embankment: The embankment is in fair condition. Sketches
showing a plan view, profile along the crest, and a typical cross section are
provided on Plates II and II1I, Appendix I. Overall views of the crest and
downstream slope are provided at the beginning of the report.

There are no signs of cracks, unusual movement, sloughing, misalignment,
or riprap failures. However, there are erosion gullies beginning to develop
on the portion of the embankment above the upper bench, right of the
principal spillway. The slope i3 sparsely vegetated and runoff is eroding
the surface. There is an existing gully at the right abutment contact as
shown in Photo 3, Appendix II. The crest elevation slopes from the emergency
spillway to the right abutment with a grade drop of about 2 feet. There is a
particular dip of about 0.5 feet about 10 feet from the right abutment. The
upstream slope is protected by a dumped shale riprap as shown in Photo 2.
There is debris all along the upstream slope.

There is one seep located at the base of the dam at the right abutment as
shown on Plate II. The origin was not found because of vegetation and
boulders inhibiting the inspection in the area. The owner representative
said he had checked the spring monthly for the past two years and had noted
no changes. Flow is clear. No estimate of the quantity was made. The
source and age are unknown.

The crest of the dam is sparsely vegetated (Photo 1) as well as that ;
portion of the downstream slope right of the principal spillway. The
downstream slope left of the principal spillway is heavily vegetated with
brush and trees. The trees are pine and deciduous. i

There are no drains. There are no signs of wet spots at or beyond the
donwstream toe.

j 3.1.3 Principal Spillway: A vertical 24-inch concrete pipe, 34 feet
1 upstream of the embankment, is the control section that establishes normal
i pool. A four-foot high wire fence is placed around the intake pipe to

3-1
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prevent large debris from entering the pipe (Photo 4). A wire cage is placed
over the intake to prevent finer debris from entering the intake pipe.

Debris is located around three sides of the wire cage allowing clear flow
through only one side. The 24-inch concrete discharge pipe is submerged in
the stilling basin (Photo 5). Wooden piles are located about 75 feet
upstream of the principal spillway intake, The owner's representative
indicates that an emergency gate located beneath the piles is no longer
useful. No outlet pipe was observed during the inspection.

3.1.4 Emergency Spillway: The approach channel and control section is
in natural rock (Photo 7). The discharge channel is also cut into natural
rock. Large boulders and some debris line the sides of the lower portion of
the discharge channel (Photo 8).

3.1.5 1Instrumentation: There is no instrumentation on the dam.

3.1.6 Reservoir: The reservoir area slopes are mostly mild, and heavily
wooded. There are no signs of shoreline erosion or slope failures. There is
no information available pertaining to sedimentation.

3.1.7 Downstream Channel: The downstream channel slopes are mild to
steep with partial to heavy tree growth in the area (Photo 6). A road
embankment is located about 1,100 feet downstream with three 8 by 10 foot
culverts passing through the embankment at low level (Photos 9 and 10).

3.2 Evaluation: The inspection revealed no conditions that required
imnediate remedial measures. However, the inspection revealed certain
preventive maintenance items which should be scheduled as part of an annual
maintenance program. These are:

a. Dress the gully at the right abutment contact with compacted fill and
seed the area.

b. Trim the downstream slope of brush. Cut all trees to the ground.
Remove the root structures of all trees greater than 3-inches in diameter.
Dress all excavations with compacted fill and seed.

c. Seed the whole crest and the sparsely vegetated portion of the
embankment right of the principal spillway.

d. Maintain regular inspection of the seep on the right downstream
abutment. Should flow suddenly increase and/or become turbid without
explanation contact a geotechnical engineering consultant for further
evaluation.




g e. Remove the debris from around the fence and cage protecting the
intake structure, and along the upstream slope.

f. Install a staff gage in the reservoir to extend to the top of the dam
to measure pool elevation.

g§. Remove the pine tree fallen in the discharge channel by the outlet
works.




SECTION &

OPERATIONAL PROCEDURES

4.1 Procedures: The normal storage pool is 100.0 TBM, which is the
crest of the principal spillway. The reservoir provides private recreation.
Water passes sutomatically through the principal spillway as the water level
rises above the principal spillway crest. Water will also pass sutomatically
through the emergency spillway when the water level in the reservoir rises
above elevation 102.8 TBM. An emergency Jrawdown gate, of unknown size, is
in a collapsed state, as noted by the owner's representative.
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4.2 Maintenance: A regular maintenance program performed by the owner's
representative includes debris removal around reservoir and a visual
inspection after storms to remedy any new problems.

_ 4.3 Warning System: At present time, there is no warning system or
i evacuation plan for Crab Orchard Creek Dam.

4.4 Evaluation: The dam does not require an elaborate operational and
maintenance procedure. However, the regular maintenance program should be
expanded to include vegetation removal on the embankment and documentation of
all work accomplished. An emergency operation and warning plan should be
developed. It is recommended that a formal emergency procedure be prepared :
and furnished to all operating persommnel. This should include:

: . a. How to operate the dam during an emergency.

b. Who to notify, including public officials, in case evacuation from
the downstream area is necessary.
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SECTION 5

HRYDRAULIC/HYDROLOGIC DATA
5.1 Dui‘g: None were available.
5.2 Hydrologic Records: None were available.

5.3 PFlood Experience: The maximum flow at the dam site is not
known.

5.4 PFlood Potential: The 1/2 PMF and PMF were developed and
routed through the reservoir by use of the HEC-IDB computer program
(Reference 2, Appendix IV) and appropriate unit hydrograph,
precipitation and storage-outflow data. Clark's Tc and R coefficient
for the local drainage area were estimated from basin
characteristics. The rainfall applied to the developed unit
hydrograph was obtained from the U. §. Weather Bureau Publicatiom
(Reference 3, Appendix IV).

5.5 Reservoir Regulation: Pertinent dam and reservoir data are
shown in Table 1.1.

Water passes automatically through the principal and emergency
spillways as the reservoir rises above the spillways crests.

‘ The storage curve was developed based on sreas obtained from a U.
\ S. Geological Survey Quadrangle Map. Rating curves for the principal
| spillway, emergency spillway, and non-overflow section were
developed. In routing hydrographs through the reservoir, it was
assumed that the initial pool level was at the principal spillway
crest (elevation 100.0 TBM).

5.6 Overtopping Potential: The probable rise in the reservoir
and other pertinent information on reservoir performance is shown in
the following table:




Table 5.1 RESERVOIR PERFORMANCE

Norma] 172 PMF PMF 1/
Item Flow
Peak flow c.f.s.
Inflow 5 11878 23757
Outflow 5 11877 23720
Maximum elevation
ft. TBM 100.0 110.86 113.26

Non-overflow section
(el 108.0 TBM)

Depth of flow, ft 2.86 5.26
Duration 6.5 9.5
Velocity, fps 2/ 8.0 10.6

Tailwater elevation
ft., TBM 60.4

1/ The PMF is an estimate of flood discharges that may be expected
from the most severe combination of critical meteorologic and
hydrologic conditions that are reasonably possible in the region.

2/ Critical Velocity
5.7 Reservoir Emptying Potential: The owner's representative

reported that the emergency drawdown gate is in a collapsed condition
and cannot be used.

5.8 Evaluation: Based on the size (intermediate) and hazard
clagsification (significant) the recommended Spillway Design Flood is
1/2 PMF to the PMF. Because of the risk involved, the 1/2 PMF has
been selected as the SDF. The spillways will pass 13 percent of the
PMF or 26 percent of the SDF without overtopping the dam. The SDF
will overtop the dam by a maximum 2,86 feet with an average critical
velocity of 8.0 feet per second and remain above the crest of the dam
for 6.5 hours. It should be determined if the emergency drawdown
outlet is in fact inoperable and, if so, returned to a functional
position.

Conclusions pertain to present day conditions. The effect of
future development on the hydrology has not been considered.
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SECTION 6
DAM STABILITY

6.1 Foundation and Abutments: There is no information available
on the foundation conditions. The dam is located in the Ridge and
Valley physiographic province. It is unknown if the dam is keyed into
the foundation. There is no foundation drainage system. The
predominate foundation material is a shale bedrock. Outcrops on the
right abutment show massively bedded shale with a blocky structure and
open weathered joints. The strike was about N200W with a gentle dip
to the west. The dam is aligned N660Y, The area terrain is non-
compressible. The stratigraphy at the dam site does not encourage
sliding or continuous seepage paths. Based on the visual
observations, the foundation appears stable.

6.2 Embankments:

6.2.1 Materials: There is no information available on the nature
of the embankment materials. The area soils consist of residual silty
sand weathered from the area shale.

6.2.2 Stability: There are no stability analysis calculations
available for this dam, which is 50.5 feet high and 30 feet wide. The
upstream slope is 1H:1V with riprap. The downstream slope is double
benched. From the crest to the upper bench the slope is 1.5H:1V, to
the lower bench it is 1H:1V, and to the toe 1.75H:1V. A plan view,
profile of the crest and a typical cross-section are provided on
Plates II and III, Appendix I.

For this dam, normal pool exists when the reservoir level is at
the elevation of the principal spillway, as it was at the time of the
ingpection. This is also the maximum control storage pool. The dam
experiences this pool level with no apparent adverse effects. The dam
is not subjected to a drawdown because the emergency drawdown gate is
in a collapsed condition and reported to be inoperable.

6.2.3 Seismic Stability: The dam is located in Seismic Zone 2.
Therefore, according to the Recommended Guidelines for Safety
Inspection of Dams, the dam is considered to have no hazard from an
earthquake provided that static stability conditions are satisfactory
and conventional safety margins exist.

6.3 Evaluation: There is insufficient information to adequately
evaluate the stability of the dam. A stability check is required for
the long-term steady seepage condition. If the emergency gate is ever
to be made operable, then a stability check of the upstream slope for
a sudden drawdown condition is required.

6-1
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5 The SDF will overtop the dam by a maximum 2.85 feet with an

¥ average critical velocity of 8.0 feet per second and remain above the

; crest of the dam for 6.5 hours. The overtopping is considered
detrimental, because the velocity at SDF is greater than 6 fps, the
effective eroding velocity for a vegetated earth embankment.
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SECTION 7

ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment: The available engineering data is
inadequate. The visual inspection revealed no problems that require
immediate attention. There is a limited regular maintenance program,
but no emergency operation and warning plan. Corps guidelines
indicate the appropriate Spillway Design Flood (SDF) for an
intermediate size significant hazard dam is the 1/2 PMF. The
spillways will pass 13 percent of the PMF or 26 percent of SDF without
overtopping the dam. Flows overtopping the dam during the SDF are
considered detrimental to the embankment. Therefore, the spillways
are adjudged seriously inadequate and the dam is assessed as unsafe
non-emergency.

The classification of "unsafe" applied to a dam because of a
seriously inadequate spillway is not meant to connote the same degree
of emergency as would be associated with an "unsafe" classification
applied for a structural deficiency. It does mean, however, that
based on an initial screening, and preliminary computations, there
appears to be a serious deficiency in spillway capacity so that if a
severe storm were to occur, overtopping and failure of the dam would
take place, significantly increasing the hazard to loss of life
downstream from the dam.

7.2 Recommended Remedial Measures: It is recommended that within
2 months from the date of notification to the Governor of the
Commonwealth of Virginia, the owner engage the services of a
professional consultant to perform the following:

a. Determine by more sophisticated methods and procedures the
adequacy of the spillway. The study should include a more detailed
study of the Spillway Design Flood appropriate to this dam. Remedial
measures to be considered include modification to the dam, spillway,
flood plain, and any other method of eliminating the danger imposed by
the project.

b. Perform a stability analysis of the embankment for the long
term steady seepage condition. Also, if the emergency gate is ever to
be made operable, then a stability check of the upstream slope for a
sudden drawdown condition is required.

Within 6 months of the notification to the Governor, the
professional consultant's report of appropriate remedial mitigating
measures should have been completed and the owner should have an

%
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agreement with the Commonwealth of Virginia for a reasonable time in

which all remedial measures will be complete. In the interim, a i
detailed emergency operation plan and warning system should be

promptly developed. Also, during periods of unusually heavy

precipitation, around-the-clock surveillance should be provided.

The inspection also revealed several other items that require
attention., The following items should be scheduled as part of an
annual maintenance program:

a. Dress the gully at the right abutment contact with compacted
fill and seed the area.

b. Trim the downstream slope of brush. Cut all trees to the

ground. Remove the root structures of all trees greater than 3-inches 4
in diameter. Dress all excavations with compacted fill and seed. ‘

¢. Seed the whole crest and the sparsely vegetated portion of the
embankment right of the principal spillway.

d." Maintain regular inspection of the seep on the right
downstream abutment. Should flow suddenly increase and/or become
turbid without explanation contact a geotechnical engineering
consultant for further evaluation.

e. Remove the debris from around the fence and cage protecting
the intake structure, and along the upstream slope.

f. Install a staff gage in the reservoir to extend to the top of
the dam to measure pool elevation.

g. Remove the pine tree fallen in the discharge channel by the
outlet works.
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APPENDIX I

MAPS AND DRAWINGS
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APPENDIX II

PHOTOGRAPHS
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APPENDIX IIIX

FIELD OBSERVATIONS




$12pa023y uosuiqoy 3 ©2zd4

gomns ‘usmysng °q

400 ‘®p2234 °d

*day zaumg ‘uuny £qqog 200 ‘uosuiqoy °f
gOMS ‘3ITymiassni 1 20D ‘umagl °g

: {auuosaad uolldadsul

WEL $°09 :uor3ldadsul 3jo awil 3E 193BATIRL WYl 1°001 :uor3laadsu] JO IWI] I® UOLIIBADIY (004
. Lpno1)
i do%t :9®anjeaddwd] K13aeg % Kuung :aaylean 0g dunc ¢ :uoladadsu] JO Ia3eg
0°8018 3uo] 19220
9 °90(f 13€1 :SIIRUIPIOO) VA :23eag puvig :4£3uno) parydiQ QPRI WEQ IJWEeN

1 @seyd
uoi3jdadsuy yensip
ISTT Y3Y
c e iomnacsantinintiill




L e e =

*Juawjuequwad IY3 uo paldI[|od
813qap 243 dn uedpd

*ado[s weaiysdn ayl Buoje [|1e sSt1aqap ST IaY]
*aanytey jo suBis ou aie aiayl -deadia ajeys
padunp & £q pajrajoad s1 adoys wedaisdn ayj

SAUNTIVd dvidly

*duoN

*juaminge Iysi1a 3ayy woay 3333 Q1

Inoqe 3323 ¢°Q anoqe jo dip aeynd13ied e st
213yl *3933 z Inoqe jo doap apead e ysia
juawinge 34311 ayj o031 Lempiids LoualBaawa ayl
woi1j sadoys UOIIBAI[D 318210 IYl -Juaum
-212335 10 judwaaow jo sulis Lue moys 30U

op sjuawulrie ayl cJuawudije Suiisixa a3yl
2aedwod 03 Yo1ym yiItm sBulmelp ou 3ae 3AIY],

pAYE B
dHL 40 INJWNOI'TV VL
-NOZINOH ANV ‘IVOLLY3A

*adoys ayy paas (113
pa3oedwod Yy3jia 3IdEJUOD judw
-Inqe ayj e L7Ind ay3 ssaaq

*pajeld28aa L1osieds s1 Lem|11ds

tediourad syl jo Iy81a adojs weaajsumop

ayl -3or3u0d> juawinge YB1a 3yl e AI1nd
8urlsIxd ue s§1 aiayl -adejans a3yl Buipoid
ST jjouni pue pa3ielaBaa A[asaeds sy adoys
ay] -Aemjyids tedioutrad aya jo 3yfra ‘youaq
35113 ayl dA0qe JududjueqWd 3yjl jo uotrlaod
ayjy uo doyaaap 03 3ujuuidaq aae sayynd
uorsoag °-3uiysnois jo sulis ou aae Yy

$34071S INIKLAGV
ANV INIWINVEWA d0
NOISO¥d ¥0 ONIHDNOIS

* 3UON

*2031 puokaq
20 32 SuIyOorId> 10 JUBWBRAOW [BNSNUN ON

301 3HL
GNOA3E ¥0 LV ONIAOVED
JO INIMIAOW TVASNNA

*2uoN

*adois uo 1113}

a1qqna ‘S8utssailjng ‘dAlsseEw JO SISTSUOD Yduaq
mo1aq Juawjuequy cjuawinge Iyia e Kemjiids
AouaBaawa 1eUTBTaQ c*danjiel GGe1 1dIF®

%761 Ut 371INnga1 sem Kemjiids jedidourad ay3 jo
3y31a jusujuequw? 3yl °Lap air SUOIITPUOd punoad
1ea2ua8 a3yl “‘wep 3yl ul SYIB1ID Ou v 1YL

SAIVID ADVIUNS

SNOILVANIRWOD3Y ¥0 SXUVHWIY

SNOILVAYISHO

4O NOILVNIWVX3 TVASIA

LNIWAINVENE

e ..}E

b e




A e

<207 weaijsumop ayl puokaq 1o e s310ds

* auoN 39m Jo suSis Ou ale 213yl °sUIBIp OU 3IE ESETTA SNIVad
+a]eYs 3yl WOy paiayleam pues

* 3UON A311s [enpisai jo 1s1suod Sjelidjew gaae 3yl SIVINALVH
*uoI3Ip cumouyun daas jo ade

-uod 2yl 23IBeN[BAd 0] WITJ
8utasaurldua {eo1uyda3023

® 3d®3jU0d ‘uoljeueldxa
3noylm Kpnoid awodaq 1o
/pue 2seaiduy AJU3ppNS MO[]
pinoys °smoij y3ty Butrainp
A1aeyno1iaed daas jo uol]
-dadsu1l ae(ndai urejuiey

pue asinog <A3jrjuenb aya jo ?aj8UTI8d Ou SI
212yL °ae3[d 81 Mo|d +gagueyd ou pajou sey
pue sieak om3 3sed 3yl 103 K1yjuvow Fuiads a3y
paydayd sey a4y skes aa1318IUs23daa s 12um0 YL
-gaile a2yl ul siapioq pue uor3e3adaa jo IsnEIq
paiou j0u sem uolledoy a1310ads ayL 11

aje|d UO umoys sE Ju3wInqge 3y81a aya 18 wep
ayy 10 2seq 3yl 1B _paledoy daas suo s1 3idyl

-poas pue
1113 pa3dedwod yjim suoly
-BPARIX? [[® 88310 °1d)j3wWerp
uy sayour-g¢ s2a313 (1€ jO
22Nn39n138 3001 Y IA0WIY
spunoa8 ayj o3 saai1l 1€ IND
°ysniq jo 3dos wed13sumOp
ay3 Wia] *3I831d Y3 po3g

39V4a3S AN4VIDILILION ANV

ke A N O e ———————

spa3elaBan A(asieds st Aemy11ds a2yl jo

1y31a adoys weaajsumop 3yl *SNONPIJ3p pue
auid yjoq aie §a213 3yl °§31) pue ysnaq
yaia pajelaBaa L(raedy st Aempr1ds [edroutad
ay3 jo 3321 2doys weaijsumop 3YlL -ssead yanm
peaejadaa K1osieds s1 wep ay3l 3o 3I83id YL

NOLLV1IDAA

*auoN

-38an 243 03 £13ua® sdip IT  “MoOIN

Inoge sT aNTXIs ayy +sjutol pazayjeam

uado pue 3in1onaas ANJ01Yq B YIIA 3BYS peppaq
Ayaaissew moys Aem111ds pue juaw]nqe 1ydya
ay3 uo sdoidjno o0y °3dfeys S I01peq eaae
ayl, °pa23ou Juawalllds 10 BulpI]s JO IJUIPTAI
ou sY I3y -3[qeIs saeadde uorjepunojy IylL

NOI11VaNnod

SNOILVANAWWOOTN ¥0 SAYVWEN

SNOILVAYISH0

40 NOILVNIWVXI TIVASIA

INIWANVANA




R el

+Aiessadou
SoWODaq UMOPMEIP ©

2s®3 Ul pAUIWIAIBP 39 pinous
adtd aua 30 snaels ayl

suoi13dadsul aWy gui1anp paAlasqo

ses adid 3213In0 ON -gnjasn i1d3uoj ou st
saj1d 2yl yieaduq paiedo] 2783 Aduddiawd Uk
eyl sajedtpul aa13iejuasaadai §,19umo0 AUl

- axnelul Kemy11ds tedioutad aul 30 weo135dn
j993 ¢L Inoqe paiedol sae saltd udpoOM

2LvO AON3O¥3NI

- (uoT1E8Ad|d UISEQ Buiyiias
ay3 13moy *°a°1) +ad1d 243
woay Ky32ai3 11E€3 o3} pamoile

sem 193E8m 243 JT JUILDIII1

aaow 3q pinos Keayids
jed1ourad a3yl woay moy3 24Ul

‘urseq 3uryIIIS ayy ut padaauqns
s1 ad1d 23aeydsip 231215u00 YIUuI~-4Z 34l

TINNVHO 39dVHOS1d

s paAom3ax
aq pinoys s11qop 3ul

<ap1s auo Ajuo

y3noayly Mo} iea1d Buimojie a38ed 2311IMm

ayy Jo SapIs ¢ punoae paied01 st st1aqag
sad1d aye3ul 3yl Fuiaajus wWolj §11GQ9pP
asuly uaAd3d 03 ajeaut ayl 13ao paoseld
sy 98ed 2aIA ¥ <ad1d ay3 Buraaud w02}
s1aqap a3ae] quaaaad 03 ad1d EIUY a4l
punoae pade(d s1 du3j a211m Y31y 3003 Y v

JINNVHO ROVO¥ddV

+sa2834

¢ 1sey 2y uty3zta atoa
_12822 2y3j ul 2d1d 18213134
3o 1933 osd Sutaowdar £q

3393 7 3Inoqe uolJeAD]D 1004
jewiou Yl piano] 13umo 3YlL

«feayi1ds 343 30 318312 ayl
13a0 (,,0 INOQE) guimol} St 12IBM *100d
jewiou saysiiqels? jeys uo13des 10au0D
ay3 s1 383D juawiuequd 3yl 3o weailsdn

j923 Hg 2d1d 21310u00 yout-4Z (821313 V

SNOILD3S T03INOD

NOTLVAN3WROO3Y ¥0 SHYVWHY

SNO1LVA¥3SHO

40 NOILVNIWVX3 JVASIA

AVMTI114S TVdIONT¥d

e i, IR




R s

*auopn

*aaumo 3y) Aq padedospuriaa 3uiaq jo ssavoad
34yl ul 81 ®3IIe urwid pooyj IIwIpIWmY Iy]

SN0ANVITAISIN

*JUON

*jauuRyd adaeyo

-81pP 343 jJo w1i3lzod 13mOT Y3 O SIPIS Y3
Il 81a1Q3p 3wWOS pur $1Ip|NOq IBae] °yoo0z
I[®anjeu ojuy Ind 81 JIvuBYd aFaeyosIp YL

TANNVHD 2O¥VHOSIA

*3uoN

*811Qap 3JO 13 ST waIiw
8utdois £13y8118 Ayl °3d0a ywanjsu 81 UOI}IONE
T013U0D 3Y3 PUB 110AIISI1 IYI UIINIIQ ®aaw Ayl

TANNVHD HOVOUd4dV

*2UON

*8aed4 ¢ Ised Iyl UIYIIA PIIIMO] SBA ISIID
Aema111ds 3yl °uo1ITpuod pood uy savadde
YOoTym 3J01 [RANIBU ST UOTIIIIS [OIJUOD Iyl

zcsHOﬂm TOULNGD

NOILVANARWOD3Y ¥0 SHUVWAY

SNO1lVANASEO

40 ZOHHCZH:Fxn TVASIA
L4

AVMTII4S ADNIADYAWA

R

A A

S A T i

[ LT




;
i
wr.
i

*2uoN ‘wep Y3 UO UOTIVIUALNIISUT OU ST IIYL VYIHLO
*u0IIRAID
uep jo doj o3 puajx?a pue
210A29831 Y3 ur palIeIs

-u1 aq pinoys 28e8jjels Vy *ga8e833w3s ou 3a® Il sA9VOddvViS

*3uoN *$1939W0z91d Ou da¥ 1YL SYALANOZATd

*auoN *SITIA OU dI® IIIYL SyuIiM

*UON ‘SIIan Oou 3a® 1Y) STTAM NOLLVAYISEO

*DUON +§JUSEINUOW AJAINS OU 338 323yl  SATAUNS /ROLIVINIRNNOW

/

NOILVANAWROOTY O SNUVWAY

SNOLLVANASEO

40 NOLIVMIWVX3 TVOSIA

NOLLVINZWAYISNI




PP DD S e

R

- auoN *3]qe]T1BAB UOTJBWIOJUT OU ST 3IIYL

NOILVINZW]IA3S

*saani1ey ado[s 10 UOTS01d JUT[310Ys jO

su81s ou aie 3ixayl °110A3353x °3y) Butrisjua
woaj si1aqap aiow Surjudaaiad s1 sa2a1) jo
y320218 mau ayL -Jutrisaaiey 3yl 3Jo I|Nsad1 v st
B3P JUSUNUPQWD DY) IB UDDS $1aQAp YL °*$,0L
L1383 2yl Ul PaISIAIRY 213M EIIP 110A13SII Y]
ur S3313 Yl °pIpoom A[1A®aY ST eaie IITIUd

ayl +doa3s Buraq uoljzaod y(iEws ® AJUO Yiia $3d401S
*dUON piIw A13som aie sadoys PaI® AT0A13831 Y]
SNOILVONIWHOD3Y 30 SAYVWIY SNOILVAN3SHO NOILVNIWVX3 TVASIA
YI0A¥ ST




———
i

*9UON

*BTUISITA ‘pURTg U JUIDUNQWD LeapRO I3
y3noayy sassed ao1j a933v yiwd ¢ wWRILIF Y
Suo (e SISEIUTIENQ PUR SOMOY [RIAIE 3I® 1YL
*12A3] MO] 3% JUIMURQED 3yl y3noayi Buissed
s3a2a1ho 3933 O 4q § 22243 YITA WEIIISUAOP
3933 0011 INOqP PpaIedI0| ST JUIMUBQED pROX ¥

NO1LVINdOd
GNV SawNoH 40
‘Ol ALVHIXOuddV

*Juoy

*eaie ayy ur yamoxd a3 RIYI 01
1e132ed Y31a doais o3 piim aw sadols wIAw Wl

*peAcwax
3q pInoys JIVURYD }Y3J ut
9923 Juld WP U Iyl

*g)10M J21IN0 Y3l £q [3UURYD Y3 OoJuY WITI®}
sey 2923 auld y °£199a] moTJ 03 pamole

31aa 31 3T 19333q woTIoung pinoa adid @I
pe8iauqns ay] °uoIIIpucd wep Juasaad Iy 103
aywnbape 81 uiseq BurIIIIS WL °UOIITPUOD
A\poo8 ul 9q 03 savadde JaIuuUPYD WEIIJSUAOP YL

(°0l1a ‘siugaqa
‘SNOILONNISEO)
NOILIANGD

SHOILVANIWRODAY YO SNUVWAY

SNOILVANESEO

4O NOILVNIRVXi TVASIA

TANNVHD WVAUISNMOA




g et 8

APPENDIX VI

REFERENCES

1. Recommended Guidelines for Safety Inspection of Dams, Office of
the Chief of Engineers, Department of the Army, Washington, D. C.

2. HEC-1DB Flood Hydrograph Package, (Hydrologic Emngineering Center,
U. S. Army Corps of Engineers, September 1978.)

3. "Probable Maximum Precipitation Estimates, United States East of
the 105th Meridian," Hydrometeorological Report No. 51, (U. s.
Weather Bureau, June 1978).

4. "Rainfall Frequency Atlas of the Unites States", Technical Paper
No. 40, (U.S. Weather Bureau, May 1961).







