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Phase I investigation; however, the investigation is intended to identify
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Based upon the field conditions at the time of the field inspection and
all available engineering data, the Phase I 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.

Phase I reports include project information of the dam and appurtenances,
all existing engineering data, operational procedures,
hydraulic/hydrologic data of the watershed, dam stability, visual
inspection report and an assessment including required remedial measures.
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PRECACE

This report is prepared urder guidance contained in the Re-
camended Guidelines far Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained fram
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 property. The
assessment of the general cordition of the dam is based upon available
data amd visual inspections. Detailed investigation, amd analyses
involving topographic mapping, subsurface investigations, testing, and
detailed camputational evaluations are beyond the scope of a Phase I

Investigation; however, the irmvestigation is interded to identify
any need far such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
corditions at the time of inspection along with data available
to the inspection team. In 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 ard may obscure certain corditions which might otherwise

be detectable if inspected urder the normal operating envirorment
of the structure.

It is important to note that the cordition 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 condition of the dam will continue to represent the

cordition of the dam at same point in the future. Only through
frequent inspections can unsafe conditions be detected amd only

through continued care ard maintenance can these conditions be
prevented or corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hvdraulic analyses. In accordance with the establish-
ed Guidelines, the Spillway Test flood is based on the estimated
“Probable Maximum Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof. Because of the magnitude ard
rarity of such a stom event,.-a firmding that a spillway will not
pass the test flood should not be interpreted as necessarily posing
a highly inadequate cordition. The test flood provides a measure
of relative spillway capacity and serves as an aide in determining
the need for more detailed hydrologic amd hvdraulic studies, con-

sidering the size of the dam, its general condition and the down-
stream damage potential.
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Name of Dam: Smithleigh Dam

State: Virginia

County: Augusta

USGS Quad Sheet: Churchville

Coordinates: Lat 38° 09.1' Long 79° 12.8'
Stream: Middle River

Date of Inspection: BApril 15, 1980

BRIEF ASSESSMENT OF DAM

Smithleigh Dam is a zoned earthfill structure about 510 ft long
and 18 ft high. The principal spillway consists of a concrete riser
and a 36 inch diameter concrete outlet pipe which extends through
the structure. There are two amnergency spillways; one located at
the center of the dam, and another at the right abutment. The
emergency spillways consist of five 44" x 72" corrugated pipe arches
and a 200 ft wide grass-lined earth channel w1th 1.5H:1V side slopes,
respectivelyr. The structure is classified small in size ard is assigned
a significant hazard classification. The dam is located on the Middle
River about one-half mile south of Swoope, Virginia. The lake is used
for recreation arnd is owned and maintained by Mr. R. R. Smith.

Based on criteria established by the Department of the Army,
Office of the Chief of Engineers (OCE), the appropriate Spillway
Design Flood (SDF) is the & PMF. The spillways will pass less than
10 percent of the Probable Maximum Flood (PMF) or 20 percent of the
SDF. During the SDF, the dam will be overtopped to a depth of
4. 8 ft maximum, at a maximum velocity of 9.4 fps, and will be over-
topped for a period of 14 hours. The spillway is rated seriously
inadequate.

An accurate check on stability could not be made since sufficient

design data, calculations, and construction data were not available.
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The embankment crest width and the downstream embankment slope meet
the requirements recommended by the U. S. Bureau of Reclamation; |
however, the upstream slope is slightly steeper than recamended when
subject to rapid drawdown. Stability is not believed to be a problem
since the dam has been overtopped by 3 to 6 inches for about one hour
in 1977 and also because the dam was subjected to rapid drawdown
during construction of the secondary principal spillway.

Due to the inadequacy of the spillways, the dam will be subject
to high, erosive stream velocities on the non-overflow section during
the SDF. The potential for a dam failure exists because of the
possible erosion caused by overtopping, which results in an increased
hazard to loss of life for the downstream structure. Because of the
potential hazard the dam is assessed "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 therefore recammended that within two months of the date
of notification of the Governor of the Camonwealth of Virginia, the
Owner engage the sexvices of a professional engineering consultant
to camplete a detailed evaluation of the downstream floodplain and of




o

¥

e ida o

T

the Spillway Design Flood appropriate to this dam. Remedial measures
to be considered include modification to the dam, spillway, floodplain,
and/or any other method of eliminating the danger imposed by the dam.
The erosional effects of overtopping on the embankment should also

be addressed.

Within six months of the notification of the Governor, the
consultant's analyses and recammendations should be campleted and
the Owner should have an agreement with the Commorwealth of Virginia
for a reasonable time period in which all remedial measures will
be camplete. In the interim, an emergency operation and warning
plan should be developed.

The following routine maintenance and observation functions
should be initiated:

1) Repair eroded areas on the outlet channel and downstream
channel and provide erosion control measures such as riprap to prevent
future erosion. Areas which are undermining the outlet channel
should also be backfilled and protected.

2) The presence of trees on the ambankment can result in the
develomment of deep rooted vegetation and this type growth can en-
ocourage piping within the embankment. It is recammended that the
trees presently growing on the embankment be cut to the ground and
be continuously controlled during normal maintenance procedures.

3) A staff gage should be installed.
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District Engineer
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¥
& On July 22, 1980 a meeting was held at the dam site to discuss
the preliminary Phase I Inspection Report for the dam. Discussion Q
:
included the predicted overtopping of the dam during the SDF ard §
' ‘ o
§ the resulting increase in hazard to the downstream dwelling. The
Owner indicated that he would reduce the downstream hazard by pro-
{ . viding an early warning system. A memorandum of the site meeting
' » l:‘-
k i ’ is included as p.9 of Appendix III. | :
* ' Prepared by: .
' SCHNABEL ENGINEERING ASSOCIATES, P.C./ ]
J. K. TIMMONS AND ASSOCIATES, INC.
{
W A §
5
d W
Ray E. u( Ph. D , PIE. .
Commonwealth of Virginia i
Submitted by: Approved: b
i
!
3 . Ooriginal signed b¥ Original signed by:: i
i . JAMES A. VWALSH Douglas L. Haller F
: : James A. Walsh, P.E. Douglas L. Haller f
Chief, Design Branch Colonel, Corps of Engineers ;
|

Recommended by:

' Original Signed by= AUG ¢ 9 1980
Ronald G. Vann Date:

vJack G. Starr, P.E., R.A. !
Chief, Engineering Division '
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PHASE I INSPECTICN REPORT
NATIONAL DAM SAFETY PROGRAM
SMITHLEIGH DAM

VA. NO. 01523

SECTION 1 - PROJECT INFORMATION

1.1 General:

1.1.1 Authority: Public lLaw 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 Common-

wealth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to conduct a

Phase I inspection according to the Reocommended Guidelines for

Safety Inspection of Dams (see 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 pam and Appurtenances: Smithleigh Dam is a zoned earth-

fill structure approximately 510 ft long and 18 ft high.* The top
of the dam is 20 ft wide and is at elevation 1582 msl. Side slopes
are approximately 6 horizontal to 1 vertical (6H:1V) on the downstream

side and 3 horizontal to 1 vertical (3ﬁ;1v) on the upstream side to
elevation 1577 msl and then grades to 2 horizontal to 1 vertical (2H:1V).

*Height is measured from the top of the dam to the downstream toe at
centerline of the stream.
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The dam is keyed into the foundation and an internal drainage

system exists. Existing vegetation on the embankment slopes provide
adequate slope protection.
¥ The principal spillway is a reinforced concrete riser type
structure 3.0 ft sguare with a crest elevation of 1576.5 msl. The
outlet pipe is a 36 inch corrugated metal pipe ((MP) which discharges
into a paved outlet channel at the toe of the dam. The inlet invert
of the 36 inch CMP is 1564.9 msl. A 36 inch diameter gate located on
the riser structure at elevation 1565.9 msl is used to drain the lake.

There is a secondary principal spillway which consists of five
44" x 72" VP arches through the dam at invert elevation 1577 msl,
located near the center of the dam adjacent to the riser inlet.

The original emergency spillway has been raised to within 0.5 ft
of the top of the dam. The new emergency spillway is a 200 ft wide

grass lined earth spillway located in a fill section at the right

abutment. This spillway crosses the access road and intersects the

stream below the outlet channel (See Plates No. 2 and 4, Appendix I).
1.2.2 Iocation: Smithleigh Dam is located on the Middle River

approximately % mile south of Swoope, Virginia. (See Plate 1, Appendix I).

1.2.3 Size Classification: The dam is classified as a "small"

size structure because of the dam height.

1.2.4 Hazard Classification: Smithleigh Dam is located in a

rural area; however, based upon the downstream proximity of one dwelling
located one—quarter mile downstream, the dam is assigned a "significant"
hazard classificatjon. The hazard classification used to categorize

a dam is a function of location only and has nothing to do with its

:
RV YPSE) TOWETR

stability or probability of failure.
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1.2.5 Ownership: Mr. R. R. Smith owns and operates the dam.

1.2.6 Purpose: Recreation.

1.2.7 Design and Construction History: The dam was designed

. and constructed under the supervision of Johnson and Williams,
Consulting Engineers, for the owner. The structure was constructed

by Echols Brothers Construction Company and completed in 1968. The

AN emergency spillway was modified in 1977 from its original design by

raising the crest elevation. This action was taken due to erosion

caused by the megnitude and frequency of use. During the modification a
new emergency spillway was constructed by Valley Paving Company
consisting of five CMP pipe arches and concrete discharge chute. This
structure was designed by the owner.

1.2.8 Normal Operational Procedures: The principal spillway

is ungated; therefore, water rising above the crest of the riser inlet

automatically is discharged downstream. Similarly, water is auto-

matically passed through the emergency spillway in the event of an
extreme flood which createsa pool elevation above that of the emergency
spillway crest. Normal pool is maintained at elevation 1576.5 msl.

1.3 Pertinent Data:

1.3.1 Drainage Areas: The drainage area is 25 square miles.

1.3.2 Discharge at Dam Site: Maximum known flood at the dam

[CNE T2

. site occurred in April 1977 and an estimated pool elevation of 1582.5%

msl was observed. This correspords to a peak discharge of approximately

Lo B

1816 CFS.
Principal Spillway Discharges:

Pool Elevation at Crest of Dam (elev 1582) 133 CFS

Brergency Spillway Discharges:

a2 o

Pool at Crest of Dam (elev 1582) 982 CFS




R T

i e e

Rt SR

RE IO R,

1.3.3 Dam and Reservoir Data: See Table 1.1 below:

TABIE 1.1 - DAM AND RESERVOIR DATA

Reservoir
Storage
Elevation Volume Water-

Feet Area Acre shed Length

sl Acres Feet Inches Miles
Crest of Dam 1582 40.5 306 .23 .60
BEmergency Spillway 1581.5 40 286 .21 .55
Multiple (P Arches 1577 13 g5 .07 .30
Intake Riser Crest 1576.5 12 69 .05 .23
Streampbed at Down- 1564 - - - -

stream Toe of Dam
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SECTION 2 - ENGINEERING DATA

S T i

3 2.1 Design: The dam was designed and constructed under the
direction of Johnson and Williams, Consulting Engineers (Staunton,
Virginia) for Mr. R. R. Smith. Design data and construction
specifications are available at the office of Betz, Converse,

Murdoch, Inc., 1205 North Augusta Street, P. O. Box 2277, Staunton,

Virginia, 24401, the successor firm to Johnson and Williams. The
hydrologic and hydraulic design report was not available and a
stability analysis was not performed.

A subsurface investigation was conducted at the site by E. O.
Gooch and Associates during the initial design stages. The
investigation consisted of drilling 13 auger probe borings to
cbtain bulk samples and 7 test borings including standard penetration
tests. A report of the investigation with foundation recommendations
was prepared based upon geological reconnaissance, test borings, and
laboratory soil testing. Boring logs are included as Appendix IV and
their locations are shown on Plate No. 2 of Appendix I.

The dam is a zoned, compacted earthfill embankment (Plate No. 3,
Appendix I.) The upstream slope is 3 horizontal to 1 vertical
above elev 1577 and 2 horizontal to 1 vertical below elev 1577, 5
Eighteen inches of stone riprap exists between elevations 1576 and 1579. .
The downstream slope is 6 horizontal to 1 vertical. Zone I was

to be constructed with soils excavated fram the emergency spillway,

while remaining materials from the emergency spillway and soils
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excavated fram portions of the lake were to be included in Zone II.
Laboratory test data indicate that virtually all of the on-site soils
classified as silty clays (CL) in accordance with the Unified Soil
Classification System and thus, from a technical viewpoint, the dam is
considered hamgeneous. Campaction regquirements of 100 percent and 90
percent of maximm dry density were specified, however, for Zones I and
II, respectively. It could not be determined fram the construction
specifications available whether the percent compaction was in
accordance with AST™ D-1557 (modified proctor) or ASTM D-698 (standard
proctor). All fill was to be placed in 6 inch layers (loose thickness)
and conmpacted with a roller. Areas not accessible to the roller were
to be placed in 4 inch layers and campacted with power tampers.

" A drainage system is located under the downstream portion of the
embankment to control the phreatic surface and to collect seepage.
Construction specifications describe the filter material as consisting
of, "well graded bankrun river bottom material about one (1) inch to
two (2) inches in diameter, meeting the following consistency
requirements:

Gravel - 10 to 30 percent
Sand =~ 25 to 40 percent
Silt - 25 to 35 percent"
A review of design drawings (Plate No. 3, Appendix I) indicates
the dam is founded on overburden and includes a 10 ft wide cutoff
trench which extends to bedrock. Test borings encountered limestone

bedrock at depths of 4 to 5 ft below ground surface in the flood
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plain and fram the ground surface to 8 ft depth on the adjacent
hillsides along center line of the dam.

The principal spillway consists of a concrete riser and 36 inch

diameter concrete outlet pipe, which extends through the structure.
Four anti-seep collars or "watertight diaphragms" were provided in
design, spaced 22 £t on center (Plate No. 3, Appendix I).

An emergency spillway was originally constructed in the right
abutment as shown on Plate No. 4 of Appendix I. According to the
owner this emergency spillway was subjected to continual erosion,
therefore, in 1977 the spillway was raised and an additional emergency
spillway constructed. The original emergency spillway is now a 210
ft wide grass-lined earth channel with 1.5:1 side slopes. The new
emergency spillway which was designed by Mr. R. R. Smith, consists of
five 44 inch x 72 inch corrugated pipe arches with a concrete
discharge channel (Plate No. 6, Appendix I).

2.2 Construction: Construction records were not available. It
is not known whether full time construction inspection was required,
however, the inspection of designated areas and materials was specified
in the construction specifications., The dam was originally constructed
in 1968 by Echols Brothers Construction Campany, Staunton, Virginia.
The new emergency spillway was oconstructed in 1977 by Valley Paving

Campany, Staunton, Virginia.
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2.3 Evaluation: Engineering calculations are not available
and there are no records available for dam performance. Design
drawings provided by Johnson and Williams appear to be generally
representative of the "as built” structure. There is sufficient
information to evaluate foundation conditions, but insufficient

information to evaluate embankment stability.
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SECTION 3 - VISUAL INSPECTION

3.1 Findings: At the time of inspection, the dam was in
good cordition. Field obsevations are outlined in Appendix ITI.

3.1.1 General: An inspection was made 15 April 1980 and
the weather was cloudy with a temperature of 40°F. The pool and
tailwater levels at the time of inspection were 1578 and 1566 msl,
respectively, which corresponds to above normal levels. Ground
conditions were damp at the time of the inspection. No previous
inspection reports were available.

3.1.2 Dam and Spillway: The embankment and abutment slopes

and the right emergency spillway are all grassed and well maintained.
Numerous small trees approximately 6 ft high and 1 to 3 inches

in diameter occur along the upstream slope, which is blanketed
with riprap. Ponded water was observed in two areas; first, along
the downstream toe several mindred ft left of the concrete outlet
channel and second, ina 60 £t x 25 ftX area about 75 ft below and
to the left edge of the concrete channel. No iron staining was
observed and both areas are believed to represent ponded runoff

from earlier rainfalls. Just to the right of the second area,

water was flowing through a small opening in the concrete channel
at a rate of 5 to 10 gont. This water is believed to represent
water flowing beneath and along the side of the channel. Water was
also flowing from beneath the concrete channel at a rate of 25

to 30 gomt. See Sheet 1, Appendix III. No foundation drains were
observed; however, Mr. Cox recalled seeing several when there was no

flow in the concrete outlet channel.




The abutments are grassed and no bedrock was exposed. No
faults were observed in the field during this inspection and
geologic maps of the area do mot show the presence of faults in
the immediate vicinity.

The intake structure showed no signs of deterioration, but
was partially sulmerged and observation was hindered. The drain
valve was reportedly in operational condition. The outlet pipe
is a 36 inch diameter concrete pipe and was submerged. There was
no staff gage located at the site.

The emergency spillway consists of a ground overflow section
approximately 200 ft wide with a control section six inches
(elev 1581.5) below the crest of the dam, and five 72" x 44"
corrugated metal pipe arches through the dam embankment adjacent
to the intake structure with an invert elevation of 1577 msl.

The 72" x 44" pipe arches were flowing approximately one foot deep
at the time of inspection.

The concrete discharge channel below the principal spillway
outlet is severely eroded behind the concrete sidewalls. This erosion
reportedly occurred primarily during the storm of April, 1977.

3.1.3 Reservoir Area: The reservoir area was free of debris and

the perimeter is pasture. The reservoir is located in a broad valley
streambed with side slopes at approximately 4H:1V. Sediment buildup
was indicated near the upstream reaches by the farm manager.

3.1.4 Downstream Area: The downstream channel consists of a

20 ft wide by 2 ft deep channel located in a valley. The valley side
slopes are approximately 4H:1V and consist of open pasture. For

a distance of approximately 100 ft downstream of the outlet channel,
| ~15-
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the stream banks are severely eroded. Approximately one-quarter
mile downstream there is one home about 15 ft above the streambed.
During the April 1977 storm, the stream level rose to within several
feet of the dwelling and encroached within the yard area The dam
was overtopped during this storm by 3 to 6 inches for approximately
one hour.

3.1.5 Instrumentation: No instrnumentation (monumemts, ob-

servation wells, piezometers, etc.) was encountered for the structure.
3.2 Evaluation: Overall, the dam was in good condition at the
time of inspection. The embankment and abutment slopes are well
maintained. A number of small trees exist on the upstream slope.
Uncontrolled growth promotes the development of deep rooted
vegetation and this type growth can encourage piping within the
embankment., Small trees presently gmw:.ng on the embankment should

be cut to the ground.

e ey g v o

Described wet areas on the downstream slope are believed to
represent ponded runoff fram earlier rainfalls and not seepage.

The intake and outlet structures are thought to be in good
condition, although observation was hindered by high water.

The concrete outlet channel is in need of erosion prctection.
The downstream channel below the outlet channel is also in need of
erosion control. The erosion on the outlet channel and downstream
channel is severe enough to cause damage to the outlet channel if

left unchecked. This could ultimately be detrimental to the dam

performance.




A staff gage should be installed.

3.2.2 Downstream Area: The dwelling located immediately

downstream of the dam could be jeopardized by a dam breach during

periods of intense flooding.
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SECTION 4 - OPERATIONAL PROCEDURES
4.1 Procedures: Smithleigh lLake is used for recreational

purposes only. The normal pool elevation (1577 msl) is maintained

i T e e i A e o el

by the crest of a riser-type inlet acting as the principal spillway.

Water automatically passes through the riser inlet as the water

level rises above the crest of the riser inlet. Water will auto-

matically pass through the multiple arch pipe spillway when the

water level rises above the pipe invert. large increases in flows

which cannot be absorbed by storage and the riser-inlet and arch
pipe spillway are autamatically passed through the emergency spillway

when the pool rises above elevation 1581.5 msl.

Y o TR BRI Tt R TR 2 T

4.2 Maintenance of Dam and Appurtenances: Maintenance is the

responsibility of the Owner. A regular maintenance program consisting

of inspection, debris ramoval, mowing of the vegetative cover, and

repair is routinely performed. The operating appurtenances are

reportedly in working order.

4.3 Warning System: No warning system exists.

4.4 Evaluation: The dam and appurtenances are in good operating

condition and maintenance of the dam is adequate. Complete records of

maintenance and inspections should be maintained for future reference.

A

An emergency operation and warning plan should be developed. It is

recammended that a formal emergency procedure be prepared and furnished

to all operating personnel. 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 - HYDRAULICS/HYDROLOGIC DATA

5.1 Design: No hydraulic/hydrologic data is available.

5.2 Hydrologic Records: There are no records available.

5.3 Flood Experience: An estimated maximum pool elevation

of 1582.5% msl occurred in April 1977which corresponds to 1816 CFS.

5.4 Flood Potential: In accordance with the established

guidelines, the spillway design flood is based on the estimated
"Probable Maximum Flood" (flood discharges that may be expected

fram the nost severe cambination of critical meteorologic

and hydrologic conditions that are reasonably possible in the region)
or fractions thereof. The Probable Maximum Flood (PMF), % PMF

and 100 year hydrographs were developed by the SCS method. (Reference 4,
Appendix IV). Precipitation amounts for the flood hydrographs of the
PMF and 100 yewr flood are taken from the U. S. Weather

Bureau Information (References 5 & 6, Appendix V).  Appropriate
adjustments for basin size and shape were accounted for. These
hydrographs were routed through the reservoir to determine maximum
pool elevations.

5.5 Reservoir Regulation: For routing purposes, the pool

at the beginning of flood was assumed to be at elevation 1576 msl.
Reservoir stage-storage data and stage-discharge data were determined
from the available plans, field measurement and USGS quadrangle sheets.
Floods were routed through the reservoir using the principal and
emergency spillwaysdischarge up to apool storage elevation of 1582 msl
and a combined spillway and non-overflow section discharge of pool

elevations above 1582 msl.
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5.6 Overtopping Potential: The predicted rise of the reservoir

pool and other pertinent data were determined by routing the flood
hydrographs through the reservoir as previously described. The
results for the flood conditions (PMF, % PMF and 100 year) are
shown in the following Table 5.1.

TABLE 5.1 - RESERVOIR PERFORMANCE

Hydrograph
Normal
Flow 100 Year % PMF PMEF

Peak Flow, CFS

Inflow 25 6418 22,843 45,686

outflow 25 6336 22,182 44,570
Maximum Pool

Elevation ft, msl - 1583.6 1586.8 1589.9
Non-Overflow Section

(Elev 1582 msl)

mptl‘ Of F].W, ft - 4-106 4.8 ' 6-9

Duration, Hours - 11.2 14.4 19.0

Velocity, fps (a) - 5.4 9.4 12.0
Tailwater Elevation

ft msl 1565 1577 1584 1589.9

(a) Critical velocity at control section
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5.7 Reservoir Emptying Potential: A 36-inch diameter gate

at elevation 1565.7 msl is capable of draining the reservoir through
the 36-inch diameter outlet pipe. Assuming that the lake is at
normal pool elevation (1577 msl) and there is 25 cfs inflow,
it would take approximately 1 day to lower the reservoir to elevation
1566 msl or at a rate of 11 ft per day.

5.8 Evaluation: Department of the Army, Corps of Engineers guidelines
indicate the appropriate Spillway Design Flood (SDF) for a small
size significant hazard dam is the 100 year flood to the % PMF.
Because of the risk involved, the % PMF has been selected as the SDF.
The spillway will pass 10 percent of the PMF (20% of the SDF). The
SDF will overtop the dam a maximum of 4.1 ft, and remain above the dam
for 14 hours with a maximum critical velocity of 9.4 fps.

Hydrologic data used in the evaluation pertains to present

day canditions with no consideration given to future development.




SECTION 6 ~ DAM STABILITY

6.1 Foundation and Abutments: The dam is located in the

Valley and Ridge Physiographic Province of Virginia. The structure
and the eastern portion of the impoundment are underlain by the
Edinburg Formation of upper Ordovician Age. The Edinburg consists
basically of dark gray to black shaley limestone, shale, and coarse-
grained, fossiliferous limestone. The western portion of the impound-
ment is underlain by slightly younger shales of the Martinsburg
Formation. The geologic report by E. O. Gooch and Associates described
the exposure of thin to medium-bedded limestone beds in the stream
channel several hundred feet west of the dam site. Bedrock strikes

to the north and dips of about 60 degrees to the east were reported.
No bedrock or faults were cbserved at the site during the inspection.

A cutoff trench was provided in design. The trench was to extend
through the overburden soils to the top of rock, having a bottom width
of 10 ft and side slopes of 1 horizontal to 1 vertical. The horizontal
extent of the cutoff was not shown on the drawings provided. The
cutoff was to be backfilled with silty clay materials from the
anergency spillway excavation.

The design geologic report indicates the presence of limestone
bedrock at shallow depths below the preconstruction ground surface.
Bedrock was encountered at depths of 4 to 5 ft in the flood plain and
fram the ground surface to depths of 8 ft in the adjacent hillsides

along centerline of the dam. Although solution channels were observed

by Gooch in limestone beds exposed 400 ft east of the dam site, no




such channels were reported at the dam site proper. Boring logs
are included as Appendix IV. Overburden soils are apparently of
residual and alluvial origin, consisting basically of silty clays (CL)
and clays (CH) with assorted cambinations of sand and rock fragments.

Laboratory test data indicates the overburden soils possess
low to very low compacted permeabilities. Higher permeabilities would
be expected in those soils which contained increased amounts of sand
and rock fragments. A very high water table (3 ft below ground
surface) was encountered in the flood plain during the subsurface
investigation.

Based upon the design geologic data and performance history of
the dam to date, a stable foundation is assumed. Gradual consolidation
of underlying soils would be expected during application of fill
materials. The underlying soils had probably essentially consolidated
under the applied load not long after completion of construction.

6.2 Embankment:

6.2.1 Materials: The dam was oconstructed in 1968 as a zoned
structure; however, basically the same quality silty clay (CL) and

clay (CH) soils were used in both Zone I and Zone II, (see Plate No. 3,

Appendix I). The distinction in zones was basically only related to
the higher compaction requirements specified for Zone I. Therefore,
the dam is considered a modified homogeneous dam with respect to
stability. . It could not be determined from the construction

specifications whether compaction was in accordance with ASTM Standard

D-1557 (modified proctor) or ASTM Standard D-698 (standard proctor).
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Rowever, compaction to 100% of maximum dry density was specified
for Zone I and 90% for Zone 2.

6.2.2 Subdrains arnd Seepage: Design drawings (Plate No. 3,

Apperdix I) indicate the presence of a drainage system under the
downstream portion of the embankment. Filter material consists of
well graded bankrun sand, silt, and gravel. The drainage system is
apparently functioning properly, as no seepage was encountered durl.ng
the inspection. No foundation drains were observed during the
inspection; however, Mr. Cox recalled seeing several when there was
no flow in the concrete outlet channel.

6.2.3 Stability: There are no available stability calculations.
The dam is 18 ft high and has a bottom width of approximately 120 ft
and crest width of 20 ft along the principal spillway section of the
dam. The upstream slope is 3H:1V above elevation 1577 msl and 2H:1V
below. The downstream slope is 6H:1V. The dam is subject to rapid
drawdown, as the lake can be lowered to the principal spillway invert,
elevation 1565.7 msl in one day. This is at a rate of about 11 ft per
day as compared to the accepted standard (Bureau of Reclamation) of
0.5 ft per day. For stability purposes, the structure was assumed to be
homogeneous and constructed with CL to CH soils. According to the

guidelines present in Design of Small Dams, U. S. Department of the

Interior Bureau of Reclamation, for small hamogeneous dams with a

stable foundation subjected to drawdown and composed of CL to CH
materials, the recommended slopes range fram 2.5H:1V to 3.5H:1V for
the downstream and upstream slopes respectively. The downstream slope

is considered adequate, but the upstream slope is considered inadequate.
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The recommended crest width is 13.6 ft, therefore, the existing crest
width is considered to be adequate.

6.2.4 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 earthquakes
provided static stability conditions are satisfactory and conventional
safety margins exist.

6.3 Evaluation: An accurate check on the stability of this
structure cannot be made since stability analyses were not performed
for design, and construction records are not available. The embankment
crest width and the downstream embankment slope meet the requirements
recammended by the U. S. Bureau of Reclamation; however, the upstream
slope is slightly steeper than recommended when subject to rapid draw-
down. Stability is not believed to be a problem since the dam has
been overtopped by 3 to 6 inches for about one hour in 1977 and also
because the dam was subjected to rapid drawdown during construction of
the secondary principal spillway. Overtopping is considered a problem
because of the depth and duration of flood and also the velocity of
9.4 fps is greater than 6 fps, the effective eroding velocity for a
vegetated earth embankment. Some erosion is anticipated on the down-
stream slope during overtopping; however, tailwater conditions will
absorb the additional flow. The crest of the dam is occupied by a
paved hard surface road which provides erosional protection for the
crest during overtopping. Since no undue settlement, cracking, or

seepage was noted at the time of inspection, it appears that the

-25-
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embankment is adequate for maximum control storage with water at

elevation 1577 msl. Based upon design data, construction methods and

N

the performance history of the dam, no further studies are believed

necessary.
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SECTION 7 - ASSESSMENT/REMEDIAL MFASURES

7.1 Dam Assessment: The Smithleigh Dam at the time of inspection

appeared to be in good condition. The appropriate SDF for this dam ' *

is the % PMF. The spillway will pass 10 percent of the PMF (20 percent

of the SDF) without overtopping, and the dam will be overtopped by

4.8 ft during the SDF. The spillways are judged seriously inadequate.
The actual embankment structure appears to be similar to the

design drawings with the exception of the addition of the emergency

spillway pipe arches. The downstream embankment slope meets the

requirement recammended by the U. S. Bureau of Reclamation,

(Reference 2, Appendix VI); however, the upstream slope is slightly

T

steeper than recammended when subject to rapid drawdown.

Due to the inadequacy of the spillways, the dam will be subject
to high, erosive stream velocities on the non-overflow section during
the SDF. The potential for a dam failure exists because of the
possible erosion caused by overtopping, which results in an increased
hazard to loss of life for the downstream structure. Because of the
potential hazard the dam is assessed "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,

Bk TR

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 fraom the dam.




Maintenance of the structure is good. The dam appears to have been
constructed generally in accordance with design drawings, except for the
modifications to the emergency spillway.

7.2 Recamended Remedial Measures: It is recommended that

within two months of the date of notification of the Governor of
the Comonwealth of Virginia, that the Owner engage the services
of a professional engineering consultant to complete a detailed
evaluation of the downstream floodplain and of the Spillway Design

H Flood appropriate to this dam. Remedial measures to be considered
include modification to the dam, spillway, floodplain, and/or any

other method of eliminating the danger imposed by the dam. The

k erosional effects of overtopping on the embankment should also be
addressed. '
h Within six months of the notification of the Govermor, the

consultant's report of appropriate remedial mitigating measures

should have been campleted and the Owner should have an agreement

T S S T eyt

with the Coamonwealth of Virginia for a reasonable time frame in
which all remedial measures will be complete. L
Until corrective measures are completed, the dam should be ,
checked during periods of heavy runoff. If dam overtopping is :
imminent, warning should be issued to the downstream inhabitants.
In the interim, an emergency operation and warning plan should
be pranptly developed. It is recammernded that a formal emergency
procedure be prepared, praminently displayed, and furnished to all
operating personnel. This should include:
1) How to operate the dam during an emergency. s

2) Who to notify, including public officials, in case evacuation <
&

fram the downstream area is necessary.
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7.3 Required Maintenance and Observation:

7.3.1 Repair eroded areas on the ocutlet channel and downstream

channel, and provide erosion gontrol measures such as riprap to
prevent future erosion. Areas which are undermining the outlet
channel should also be backfilled and protected.

7.3.2 The presence of trees on the embankment can result in

the development of deep rooted vegetation and this type growth can
encourage piping within the embankment. It is recammended that the
trees presently growing on the embankment be cut to the ground and

be continuously controlled during normal maintenance procedures.

7.3.3 A staff gage should be installed.

D B e ey e e g

e s BN s T«




T LRI ik 1 LT T e - PRI X . < T e Y S e EGRG ms s o -

—— e+ s e

APPENDIX I
MAPS AND DRAWINGS

Fane

s
o
’




-
No:th Hoore
Ao Arve

y v "
=\ N
N
) "~
S PN o
\

“SM f’L’El

{1 DAM
s o

PPN
\-to .\\

Al /
A Tr?r?bles Mill

T S )

('/ . 7 \.] cHURCHVILLE, va. .

jooo
L N3807.5—W7907.5/7.5

PR T8 S Gmap e




MEs RACRONIMRTE LOCRTION OF
ROORDSED EORLON RAES
1P NECTESSARY.

L RBLR WiTHIN L1947, o
/umsﬁm_{’_-_%'_’ﬁ
3,@5 TEC &v Tnf fne/NEll

ore

w2 T1ON
L/erj o~ [’CL—— e

—————

A MG O RS . S0 2
re e AYITLE EDOL Ki G0 IGM T




—_— e el
===
/ - a——

T+
/ 4.‘3{:. umzmﬁ
S _ 7 iy
Y /’ /

- CLSTE, -
P -
—— e ~
~— —

‘o 4 4 L]
./,;,I{Q. , o

F—

7 s

el

T
/

%cs o

l“

[

/

3

/

AT, =% g -
4

PLATE N°Z

e e




a i Tees

' C W £ GG CEN T fE L PRSI AL SEML Y
STt 10 Mol
t & ey r

7 L CwTLN

: L p (S M P “
i s e ‘&
oY

/ -
- 7’
..-.-————4'-——-— P
’—”"'
-
- R 8. Bbs SOCK, e e —— —-

Tree Sy SECT e OF LT T TR e Dl TIETER
Jiue T R

1
[
4
1

L -

i
- - \
'

OAETS Caes

/ 6.1
\ . Corxrere

LR PEO STOMNE
et e A

—

~Y.

: ' : DETR1L. OF BW-2 MODIFIED FOR SPILWRY
: Scave /210"




v
R MERTAR . " . . ‘
VR AN LR R -
e
e i
gy owwd
< [
vl
.
- R -
'
T bt moi. TECTICN CroswA Vs Crtigh 26 B
v 4 g
s Ll Ot Tudry T
8 omeas
- e —_— S G,
N
—————— A iy _— T = 7 S
g d A,_,’, e -
o, .7
_— IR PRSI ) ‘ ‘ v
1 CETRL SEILEYA Y e et
ool LRt SO APRTR 707 Pl
bda
.—
:' ‘»)/'4,"
- - T ANMG -
- 3 e T
¢ T N, gk el TER I - —— . -
- . —— e N L mEer e EOCay e e —— s e e e e e
-l -
~E il FHTER
i
}
1
]
" / ~
f
' f
t Acs A /
! h
| ; ®
- am |
Edt ) .
3
o L
. ,Jo
Hev PLATE 3
g SHEEr e o ¢
b -
! 'l
w e,




Va'lad o X114 “?

""""""""" v .
v SN, B PPCEL S dehinbduind =
- | - § P A
T~
‘ : g .
-
4 [4 & 3 7] < X
EROFILE OF BRSELINE FPOPOSED DARNM SITE
SOUE: 15 VERT.
1%: 50° HORL.
E B
[585 _N_
N A
/N ‘ \ -
i ’ - S~ \\ Y 2t il
P R R
- = - = rseflormee)
(525 - — T 1 . “_‘\‘
\
\
(s] . \_‘____— §
~JJ8
z W\s
4565 | ‘:
4960
—aa Leoc — ) ] S P2 . 2dco

PROFILE OF RROFOSED EMERGENCY SPILLWAY .

SCRULE" 1 5 pdor
7930 MORL.

r A




T VPR AT T

(e ]

Vel
M XL (]

DETHIL OF 18°229°C M RRCH PIPE

CONC. ENCARSED
SCRLE : 1% 34O

.
L

o e o
e I

-+

N\ .
4

5l - ad

JROTIrIT (e
] ’ ¥ e - . Cae
V2 [ R W v AW
. voswre o
i

PLATE N°4

SZET S AL




L‘a‘ 'I ]aﬂ.’ﬂ!
." .
LEONT IIRT ST :
wtcwxswc\
»eT ST
Mrworac
r"‘ ;.:a'rrlrm
e d !
X b4 ~ueert r
RN ~{| I
i L 28 oL
!‘ d 1 » «Mrmrrp
1
il ]‘ | | 7
Lk 1 |
- 4
as P O iy 7% Lty 11,08 GHT 3

pare ) T
Aol (OITIMGUrS JITES ST

[ 0ld
f-.-——-—- [ 277 215D - MWD RDOEL e 30
Or s G7ovG ped APV

-

L2771 4

P/ISER LETRILS

Jro. 8%/90°

P 27 7Y O L

Srrm
D STEr Oorr Y p 4
PCEiciog ~oyr 2 ftamaiand

T " =y - i
e - "
) ‘_::,,QN
.
vt il Zniowrid
M"lx e 4«4-0
m
o° —
1
L]

20°

h>
> Gors o

i
“
”
]

‘-
[
')/?
1

NN A\
TS —
SN A D

JOR vIitw

SLAB DETAILS

Jeofe. 0"

AC..J
> mwaln'«d\-ﬂd\-«-
TR 0!71
Sl fri
L RN A
R IR '
HHEnRIG
i r:.u‘
‘.” SRR |
Vi et
R R I A
HIERE T
,"" :1 | .:"l“ .t
- r:;;l;j
. 1 l]:‘ ;

AL R ctld!;lL
. o

1 ‘;v‘"‘: h
.\-4.»"«]’ ,v&
‘ 5‘

. ‘M l.l'lt‘ . P
[P~ ey |l:.j

IQAT 171 4
WL ALY

Xy




A A w\,w-;‘{ﬁ.w'mﬁ"‘-—- »

o
CITH(0G M8 &-6069-6
g rhRwiny Oy
Pasr cuec: -
. v (£

.o A RER A=~ T
. g i
/ ] A
270w i ) \I

/,
Ly
i\

| T

~ 1
AN
!

i ZOR vIEw
k78 DETILS

Jeote. &°/-0°

L-0%

o9 ° 7 G~ MO SN TS !r
ZG:«-”:‘?’ ~rs & TT
ik
.,;,;,.%‘"./I
" TIHSH FRCk W ISER
. Rotke: W0
[ ]
AN

Ld
* L) -
(ataton KU St ot domiotins o T
S ey e .
' . ‘ ! BRI T A G aows ITC .
TN A (R TE aorw Ltsonorch kL '
k| "h"l ,l r 7 !
d L RTINS | !
[ Pt , Yt i i
%zlzi SRR Y : ‘
N R F w 'y
!.' TR |’~']' l'! 9
IR g i | Yy |
'; [ N M il i
!f t ’ ‘ [ .r' I . < !
HEE ] L 1|
I 1 (UL R i .
i T TSR B . Ry «
T SC R gl N OvECR CUIARAWCE e '
H-,| ' I\' i et WIPN S0 tOE CATE ny I,
ey TN .0’ X , g,g. . rnervrdcrves L, |
HEImILIEITE gumonmar ikl =1 |
e Jefidadne L YR ; oo l
I R K . :
(W N R AL L ‘ B Rt
by i VY 1| oeaer maace i }
R F A T R o d
(N " [ K - .
1 Pooad™ % L
IR ‘!4!‘ di
“o 9 nn} Nekna g
e e Ao
A qows € 2000 S AR . AYTS eyl
Woiide 7 4710 18 AVt 1008 0,75 pd N T BN
g LW G WL

LT Lk
TRISH /CK POND DRFIN

FLATE Wes

SYHEET £ & S

Lok $421-0'

Ans Do o

B e i

5

¥
¥
i
'p,




JR— - T T—— v

i
;
i
i
]
_~!
X
1—-- CONCRETE
INTAKE CHUTE
— e s faglen e s, e A -
s e — —1-—-{:—:—:-—-—-— &“—@57 ZF—j
L Lt ;
r -—~--r
5_44l.x72" d_Jd__L
CULVERTS ' i
L 0AM
|
! PLAN
ROADWAY
INTAKE et ELEV 1582 CONCRETE CHUTE
NORMAL POOL _ZE'-EV- '5774,_ _ Jaaxmet ™3
ELEV. 1576.5

PROFILE

FIELD SKETCH
EMERGENCY SPILLWAY

SMITHLEIGH DAM

PLATE NO. 6




TP

——

L

Lk i A

-

R et

WLV SR

APPENDIX II

PHOTOGRAPHS

LZTIRIE (UL NI NS £ T NFCORIGHIIEY TUVE WP+




e

§

;

3 : S

¥

' ]

,; J

3 3 W
3

-~ R i

Intake Structure (Submerged by High Water)

RS

Photograph No. 1

;
%
§
: .
#
Q Emergency Spillway
‘ Photograph No. 2
2 II-1




pevrep e

T T T T

Outlet Channel

ey, G

Photograph No. 3

R ey

ey g e s

Downstream Channel

Photograph No. 4




k T i
4
b -
E
e N
: i
1
3
g,
Downstream Face of Dam and Roadway 1
Across Top of Dam g
Photograph No. 5 ;
f
i
g
3 §
3 i
1 . )
-
Abandoned (original) Emergency Spillway
' Located at Right Abutment
Photograph No. 6 3




ey T T R Ay

_ o & g - " Bk s ouan g s
) 1
|
b
b
- "

APPENDIX ITI
FIELD OBSERVATIONS




R N A A T me— s : - P

v T T
i T-III
1
]
.w !
Jobeuey wred ‘X0 TIRD “IW
{xopxo0Sx) IX9ZTed preEUCa (19pa00a1) ISUISM D USydals
*d'd ‘doag *9 3Iq0d *d°d ‘usydsigeg v pucwiey :
*OUI ‘S93eTO0SSY pue suouuty ) °p *0°d ‘sojetoossy butissutbud TeqeUydsS 3
r . :TouuosIed UoTIoAdSuT .
4 . L
V. Tsw  799ST  uoryoedsur JO awrl e IoFeM[Tel Tsw  8LST uoT3zoadsur JO awrl je uoTIeaaTd Tood
s 7
d 0V eamgezaduml  APUTM TAPROTOISUROM 08/61/y  uoTadadsur (s)e3ed ;
eyt T
5 ZT-o6L -Buoy SIOYRUTRICOD . CTOIAIN eqeas Kunop TS 9 "8 ueg sueN
1 1°60-08€ €1
3 I aswyd
: uoTyoadsuy TensTA
ISTT %BYD
]

—W - . ) R SISV =5 Y ...




¢-I11

: +gapTs yyoq Buore 313 6.1 ATsjewrxoxdde IToaTasal ap dn spueixe pue adols
wearysdn sy buore juesaad st dexdra syl  ‘TaasT Tood BUTISTX® SR aaoqe 133 Z 3O
ubTey © 03 pu=3Xe SaYOUT ZT O3 £ WoxF Hurbuer $YO0Tq SUOISSUTT  paATssqo SUON

*poob aq o3 paxeaddy

§

ISTI0 FHL 30 INIHANITY,
TVINOZIUOH NV TVOIIYIA!
i

‘paurejuTeu
1Tam axe pue pessexd arze sadols Fusunnge pue JUSUDURAUS SYL °PRATIISIO SUON

§3401S .
INTAINGY NV INTONVERI
10 NOISONZ ¥O ONINOOTS| 3

paATosSqo SUON

301 3HL, 4
GNOZXIT YO IV ONINOVHD | I

¥0 INTHIAOW TvASANA | | -

*dexdtI \ATM poSyueTd ST YoTumM ‘adots

wearysdn a3 BuoTe amooo (rejaueTp € O3 T pue ybTy 133 9 Arejeurxoxdde) sooxy TT=US
snoTSunN  pauTejuUTeW TTeM pue pesselb sem 2dOTS WeSIISUMOP SUI “PO3oU SIaM SiORID
ou pue pe3oadsur artem $30vUCO Juaunnde pue ‘Aemrrds Aousbraud ‘35810 ‘sadots 9yl

i
¢
!

SAOVID VNS

SNOIIVONTDUI0JIY YO SMUVHIA SNOILVAY2SE0

JO NOILIWINVXI TVASIA

INDONVIRI

.
R SR
. 48

8




-+ Rt e et sk NI 5. i i s MNP GALINA I s 01 e LS s MR A i e o

€-I11

m@sﬂ&m AP Ut

T 1 mOT3 ou sem T3 USYM TeBAS, @ﬁwwm STTeodX XOD °*IW umg umﬁmmno SUON SNIV¥Q

: @otmﬂowﬁoz .
| - + YIQE0JAY ANV AOYH JIVLS

‘ymays prary Hurluedmoooe owm *udb 0¢ o3 G2

" JO 93BT JEe TAUUERYD 338IOUCO D yIEsUSq WOTF mﬁsoﬂu pSTe I93eM &m&ﬂﬂm a2y 30

. 9pTS 9y3 HuoTe pue Yyeausq HUTMOTI SeM UOTUM Jojem jussaadsa O3 paasdTTaq ST Ioaem
sy, *7udb 0T 03 § JO ®3ex e je TauUUERyD mumueoowﬁﬁmﬁ:wmoﬂﬂmmzmno»ﬁ.

Co mqusoﬁ sem Jojem (Z) eage jo OTI 3snp  *Aep HBurpseooxrd SR JO.STTEIUTRX WAIY

. uwos.ﬁ pepucd quesexadax 03 paadTTeq 9ie Seale URod pue paaxesdo som- pututeys uoxt

P ol CTeUURUD 233INCO A} JO 96pS 33T A3 JO IIST I 03 puR MOTS] 3T GL Inoqe
s Am SZ X 33 09 waXe Ue UT (Z) pue Touueyd sHILYOSTP S38I0UCC BY3:JO 33T 33 001

i v YeTenes ‘300 WRATISUMOP A3 BuoTe. (1) - igesTe oM} UT, pantpsdo Sem Jpem vmvcom uo<mﬂum.ﬁ.u3uﬁu.o~.~.s

.

omma o.nmodomm BUTISTXS UO pO3ROTPUT 93 SUOCU pue PSAISSJO 9I9M S3Tnes o ‘yoaays cﬂmwu
mﬁ»ﬁwﬁbnm P} UO PaqrIOSSP ST UOTSOXH | *POISIUNCOUS SeM Yooupaq of [ sausubery 007 Y3t
IS ] : S3T11s 4Aphero pue sketo muﬁ.nm JO 3ISTSUOD SIPTSTITY w:ﬁzsbwusm pue wep Syl

1 SEITI * (TeraniTe) Tasead auds Uit sTeTISjeul Aake1o 03 Apues SepnTOUT. [SUUERYD URDIIS
b oo ,....\“.....__ . &yl ‘sodors Xtaarssax Iamol pue adors weexjsdn 9yl IOF Uoridagoxd UBTTEOXD RVa anNv
t . i, . sopraaad dexdrx burisTxe SyL ‘possead [Tam axe, syusunude pie uam,s_:ma_b oyl AVMTIIAS ‘INZHLAGY QNV
b — ' T+KemTrds S3aI0uco 3 JO s9bpe ay Huore 3deOXe POATSSCO Sem UOTSOXD ou ‘poon LNAKOINVEWA 40 NOIIINAL
, mzo“na<n.zu§oumx 40 mxgﬂx - SNOILVA¥ISEO 40 NOILVNIWVXE “IVASIA
Pt . ,
. (.

" INDOINYDRE

,,,,,

A

[
!
p e

!
i




an o3 anp Kemrrds
TeutrbtI0 A3 pue AIusoax

=111

[} UT BUTIINOOO UOTSOTS BIAMDS JO ISNEOIq pPIsTel
POTTeASUT SIam saydxe dD bbb X ,ZL A3 Ieyl pPOIROTH

. SUON

) Xousnbea3 pue opmgTubew T

3sa1o Aemr11ds Aousbaiaum

. +doop ,9 ATajeuwnxaxdde HutmoTy
TouUey)  UOT3ITPUOCD poob ST a3aIouQe) * TaUURYD
ZemTTrds Tedtoutad sy ojut BuTA3 S3InyD S3aIUCD

SUON

ﬁﬁum:oumzsoﬂuoﬁmma

UOTSOI® OU ‘UOTITPUCO PO

. *UOTIRADTS

aye3uT anoqe 33 61 ATejeurxardde udTIRASTS

HBAUT  *2IM3ONTIS SYejuT AR o3 Jusdelpe uep Jo
I93usd e pPojecol sayore WD ubb X ,ZL 9ATd  ‘uep
Jo do3 3o 33 G°0 UTYI™ O3 3Isaxd a3 burstex Aq
POTITPOM Se jusunnge 3UBTI e KemrTtds y3xed

SNOLIVUNGINNOOC, JO SRV

SNOLIVANISHO

XMTIIAS  ZONZRIINT




S-1I1 *UOT3ITPUOCO poad
Ut aq 03 pexeadde pue arqexado aq 03 pejxoday

) ] dexdrx
UITM SUTT pue uotsaxd xTedad

*U3ays PIOTF 995 XD *IW 03 Burproooe £r6T
‘Trady 3o uwgs sy3 BUTINP pPaxIMooo UOTSOTd STYL
*9pTS a3 buote yoeq 33 Gz BuTpUSIXe ‘ TSuURYD
938I2UCO A} JO pud YOTI Y3 pUTYSq Pa3esoT
&b uotsare sptM 33 7 03 T pue BuoT 33 UL

supTqard jusredde oy

SIqTSTA j0u ‘pebraurms

ROy

*TeuoTjexado sq o3 pojxodax sem snTep *UOT3 TPUCO

pooh ut oq 03 peresdde nq ‘pebaaurms ATTeTixed

"POATSSCO 3q J0u PINCO pue MOTIIano AemTrtds .
Kousbaaus Aq psbisurns sem 3Tnpuco 3I9TIN0

- SNOLLVUINSWWOOIS ¥O SXRADR]

SNOTINAIASHO

SRIoM LILILNO0




. .
gk,

TR RPN

}.‘-1 '&,t? sy .‘.‘ .

9-I1I {0
|
r

MPEC IV S it
R ﬁ et . o
oot xtouCReSul
X

x00) ‘TN O . V.u”..
SnQTIes JON butpacooe axel sy Jo sayoeaxr Joddn sy UT JUSWTPSS SWOS

*ITOATOSII U3 UT POATSSGO SeM STIGEP ON  °ITOATSSSI

UOTITPUOO POCOH ] [ pumoxans (JAT:HY) sadors pesseib sjerspau 03 STIUH

-
SNOLIVINSHAOOR! YO SR SNOLIN/AISHO 30 RoToNRe 'NBIA |
YIQNNEST ,




L-III

. *LL6T TTady ur anoy
Quowovoﬁummmuowmogmsmfum&ougmggg

:aq0N
| . ‘pOqUESIIS Sy SACqe [AF ST ST @snoy NOLIVINGOd
‘oSN ST O3 paezey YL °LL6T TTady ut 8snoy STY} JO vum> a3 03 dn sem ANV STWOH 20

© e sjuesaxd aomTyey ueq

TOAST I93BM  “WROIISUMOP [STTW % PojeooT ST 9snoy aup

*ON FLVIHIXOudav

UOT3TPUCO POCH

‘ybTy
3F Z S°doTS TEOT3I8A 3TM '9pTM 337 0Z ST WEOX}S a4l  *yreq

uRexls SR aAcqe mooo (samysed) sadots v@mmnum (T:p) STAU® . §3207S
‘UOTIPUTUORY , ]
gu JIBSTINO JO UESITISUMOD *sadors pepoxe ATTedTIaaa UYBTY 33 € Jo ATTeOTSEq S3STSUCO uorsaxy m dI3 “sIugia
"33 00T I0F Syueq Weax3s *KemTTrds 93910UCO SUR WOIF SPTS ST UO WESTISUMOP T3F 0§ Pue SNOIXONY1S20)
| 30 Buyurt dexdx spracid . uzmﬂ UO WEBTISUMOD 733 00TIUTOd B 03 TOUURYD WESIIS 5 uoTsoxg NOIXIQNCD
SNOILLVAUISE0 0 NOILWN

T SNOIIVANDW00Zd U0 SMVREE

TINNVHD WVIYLSNKOQ




s g W voad e e e o T RN MR E A I, YR - . . ae B R R

8-II1

SUON

SUON

SUON

SNOLINANASEO
NOLLVININRLLSNI




NI T

Py

g J. K. TIMMONS & ASSOCIATES, INC.

f ENGINEERS ° SURVEYORS « PLANNERS
711 NORTH COURTHOUSE ROAD ¢ RICHMOND, VIRGINIA 23235 * (804) 794-3500

J. K.-TIMMONS, President

J. H. HENSON, Vice-President

J. E. ADAMS, Secy.-Treasurer July 22, 1980
- (5%

MEMORANDUM FOR RECORD:

FROM: R. G. Roop, J. K. Timmons § Associates, Inc.

SUBJECT: Smithleigh Dam, Phase I Inspection Report
Augusta County, VA

DATE: July 22, 1980 4

A meeting was held this date at the Smithleigh Dam site | :
to discuss the preliminary Phase I Inspection Report for the : i
dam. The following persons were present at the meeting:

R. G. Roop - J. K. Timmons § Associates (Corps Representative) b
Robert V. Gay - State Water Control Board (SWCB) :
Hugh Gildea - SWCB

R. R. Smith - Owner 0 . _
. Marshall Craig - Betz , Converse, Murdoch, Inc. (Egggﬁegr) ?
. R. C. Newman - " " " "

7. Bob Noland - " " " " "

[= WV IR VO S )

A discussion was held in which the dam assessment and remedial
measures as recommended in the preliminary report were explained
to the owner and his engineer. Discussion included the predicted
overtopping of the dam during the spillway design flood (SDF),
and the resulting increase in hazard to the downstream dwelling. -

After much discussion concerning this matter, it was determined
, that the owner could effectively reduce the downstream hazard
. because the dwelling of concern is the property of the owner, and
the occupants are in his employ. The owner indicated that he would
! reduce the downstream hazard by providing an early warning system.
: The SWCB representatives indicated that they would provide a
guideline to the owner for the early warning system, and review his
submittal.
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