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PREFACE

This report is prepared under guidance contained in the
Recammerded Guidelines for 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 condition of the dam is based upon
available data and 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 investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
cordition 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 and may obhscure
certain conditions which might otherwise be detectable if inspected
under the normal operating enviromment of the structure.

It is important to note that the condition of a dam deperds on
nmumerous 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
condition of the dam at same point in the future. Only through
frequent inspections can unsafe corditions be detected and only

through continued care and maintenance can these corditions be
prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established 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 and rarity of such a
stom event, a finding 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 aid in determining the need for more detailed
hydrologic and hydraulic studies, considering the size of the dam, its
general cordition and the downstream damage potential.
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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF DAM

Name of Dam: Leatherwood Creek No. 3 Dam
State: Virginia

Location: Henry County

USGS Quad Sheet: Martinsville East

Coordinates: Lat 36° 44.4' long 79° 46.3!
Stream: West Fork, Leatherwood Creek
Date of Inspection: June 30, 1981

Leatherwood Dam No. 3 is a zoned earthfill structure about 407
ft long and 41.2fthigh. The principal spillway consists of a
reinforced concrete riser and a 42 inch diameter concrete outlet pipe
which extends through the structure. An earth emergency spillway is
located at the left abutment with a 200 ft wide bottom and 3H:1V side
slopes. The structure is classified intermediate in size and is
assigned a significant hazard classification. The dam is located on

the West Fork of Leatherwood Creek appraximately 1.5 miles west of

‘Leatherwood, Virginia. The dam is used for irrigation, flood control

and recreational purposes, and is owned and maintained by Mr. Charley M. Finney,

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 30 percent
of the Probable Maximm Flood (PMF) or 60 percent of the SDF without
overtopping the dam. During the SDF, the dam will be overtopped for three
hours up to a maximum of 1.7 feet and reach a maximum velocity of

5.7 fps. Flows overtopping the dam during the SDF are not considered
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detrimental to the embankment with respect to erosion. The spillway

is judged inadequate, but not seriously inadequate.

The visual inspection did not reveal any problems which would
require immediate attention. A summary of the design stability analyses
for the upstream slope under drawdown conditions were reviewed and found
to be acceptable. The downstream slope meets requirements recommended by
the U. S. Bureau of Reclamation, however, the embankment crest is 6 ft

narrower than recommended.
It is recommended that the owner implement an emergency action plan

to warn the downstream dwellings of any dangers which may be
imminent.

The following routine maintenance and observation functions should
be initiated within the next twelve months:

The grass and weeds on the dam embankment and in the emergency
spillway should be cut at least once a year and preferably twice a year.
Maintenance is recommended in the early summer and fall. Existing trees
on thedam should be cut to the ground and removed. Logs laying on the
embankment should also be removed.

The eroded area along the left side of the emergency spillway approach
channel should be backfilled, campacted and reseeded. Debris should be
ramoved from the trash rack and the top of the riser. A staff gage

should be installed to monitor water levels.
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SECTION 1 - PROJECT INFORMATION

1.1 General:

1.1.1 Authority: Public Law 92-367, 8 August 1972, authorized

i ' the Secretary of the Army, through the Corps of Engineers, to initiate
a national program of safety inspection of dams throughout the United
States. The Norfolk District has been assigned the responsibility of
1 supervising the inspection of dams in the Cammonwealth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to conduct a

Phase I inspection according to the Recammended Guidelines for Safety

3 Inspection of Dams (see Reference 1, Appendix VI). 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: Leatherwood Creek No. 3 Dam is a zoned

earthfill structure approximately 407 ft long and 41.2 ft high.* The
crest of the dam is 12 ft wide, and side slopes are approximately 2.5
horizontal to 1 vertical (2.5H:1V) on the upstream and downstream

slopes of the dam. A 10 ft wide berm occurs between elevation 745.3 1

and 746.3 msl on the upstream slope. The upstream slope is 3H:1V
below the berm. The crest of the dam is at elevation 772.2 msl. "As built"

drawings show the presence of a core trench which extends to "firm bedrock" !

and a seepage drain beneath the downstream slope. There is no slope

protection on the upstream face of the dam.

*Height is measured from the top of the dam to the downstream toe at
the centerline of the stream.




The principal spillway consists of a reinforced concrete riser
inlet. The riser has an internal opening of 9 ft by 3.5 ft, and is
approximately 27 ft high. The riser has a low level orifice
(3.5 ft by 1.25 ft) at an invert elevation of 744.8 msl and two overflow
weirs at elevation 755.3 msl. A 36 inch diameter slide gate in the
riser at an invert elevation of 733.3 msl is available to drain
the lake. The outlet pipe is a 42 inch diameter concrete pipe which
outlets at an elevation of 731 msl into a Bradley Perterka impact basin.
(See Plate 5, Apperdix I.)

The emergency spillway (EMS) consists of a vegetated earthen
channel spillway located at the left abutment, having a crest
elevation of 766.6 msl. The EMS has a bottom width of 200 ft at the
control section and 3H:1V side slopes, and is in a cut section. (See
Plate 2, Appendix I.)

1.2.2 Llocation: Leatherwood Dam No. 3 is located on the west
fork of Leatherwood Creek, 1.5 miles west of lLeatherwood, Virginia.

{See Plate 1, Appendix I1.)

1.2.3 Size Classification: The dam is classified as an

intermediate size structure based on its height and maximum lake
storage potential as defined in Reference 1, Apperdix VI.

1.2.4 Hazard Classification: The dam is located in a rural

area; however, based upon the proximity of inhabited dwellings located
1.5 miles downstream, and several dwellings 5 miles downstream, the

dam is assigned a “significant" hazard classification. The hazard
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classification used to categorize a dam is a function of location only

and has nothing to do with its stability or probability of failure.
1.2.5 Ownership: The dam is owned and maintained by Mr. Charley M.
Finney of Martinsville, Virginia.

1.2.6 Purpose: Recreation and flood control.

E 1.2.,7 Design and Construction History: The dam was designed and
constructed under the supervision of the United States Depaitment of
Agriculture (USDA), Soil Conservation Service (S7S). The structure was

3 constructed by Larramore Construction Company and campleted in 1964.

1.2.8 Normal Operational Procedures: The principal spillway is un-

gated, therefore, water rising above the low level orifice and overflow

weirs of the riser outlet is automatically discharged downstream. Normal

pool is maintained at elevation 745 msl just above the invert of the low level

a orifice in the riser. Flood discharges which cannot be absorbed by storage
and the riser, fiow through the emergency spillway at pool elevations above
766.6 msl. The 36 inch diameter gate at elevation 732.3 msl is manually

operated, and is available to lower the lake elevation below normal pool
for maintenance purposes.

1.3 Pertinent Data:

1.3.1 Drainage Area: The drainage area is 9.84 square miles.

1.3.2 Discharge at Dam Site: According to the owner, the

maximum known flood at the dam site occurred in April 1977 when an
estimated pool elevation of 760 msl was cbserved. This corresponds to

an approximate discharge of 226 CFS. -
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Principal Spillway Discharge:

Pool Elevation at Crest of Dam (elev 772.2) 272 CFS |

Emergency Spillway Discharge:
Pool Elevation at Crest of Dam (elev 772.2) 7500 CFS
1.3.3 Dam and Reservoir Data: See Table 1.1, below:
Table 1.1 - DAM AND RESERVOIR DATA
Reservoir
Storage
|
Elevation Volume ;
feet Area Acre Watershed Length |
msl Acres Feet Inches Miles
Crest of Dam 772.2 135 2400 4.6 2.0
Emergency Spillway
Crest 766.6 110.5 1695 3.2 1.8
Low Level Orifice
Crest 744.8 34 180 .3 .9

Streambed at Down-
stream Toe of Dam 731.0 - - - -
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SECTION 2 - ENGINEERING DATA

2.1 Design: The dam was designed and constructed under the -
direction of the USDA, Soil Conservatian Service (SCS). “As built”
drawings and design data are available in the office of the State
Conservationist, U. S. Soil Conservation Service, Federal Building,
Roam 9201, 5th and Marshall Streets, Richmond, Virginia 23:240.

A subsurface investigation was conducted at the site by the SCS
during the initial design stages. The investigation consisted of
excavating 47 test pits. Subsurface profiles and a report of the
investigation with foundation recaommendations were prepared Lased upon

geologic field reconnaissance, test pit data and laboratory teszing. A

ocopy of the design report is included ag Apperdix IV. Test rit¢ locations,

subsurface profiles and test pit logs are presented on Plates 2, 3 and 6
of Appendix 1, respectively.

The dam 1s a zoned, compacted earthfill embanikment. The earthfill
requirements shca..i on Plate No. 4, Apperdix 1, specify that MH materials }
be placed 1n Section No.l, 1.e. the core of thedam. Soil classification
1s by the Unified Soil Classification System, ASTM D-2487. The upstream

slope, crest and downstream slope (Section No. 2) were to be constructed

with SM materials. Select borrow areas for each section of the ambankment

were specified. "As built" ambankment slopes for the structure are

illustrated on Plate 4 of Appendix I.
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Plate No. 3, Appendix I indicates the dam is founded on overburden
and includes a cutoff trench which extends through alluvial and residual
soils to "firm rock." The cutoff also extends to the same materials
in both abutments. No field permeability tests were taken during the
subsurface investigation, however permeability rates of 0.1 ft/day to
10 ft/day were assumed for the foundation soil materials based on
similarities with Leatherwood Creek No. 2-A dam site. According to the
geotechnical memorandum, Appendix V, "The alluvial sands below 3 to 4
feet were described as 'unstable' with a 'fairly stable' residual sand
noted between these and rock. This foundation may be weaker and
more campressible than that tested fram Site 5."

Although a cutoff or core was specified, a seepage drain was
included beneatl. the downstream slope. The design report stated that the

trench drain at "c/b = 0.6" be constructed to control the phreatic line

and relieve pressures from seepage through the partially weathered rock.
The drain consists of a 4 ft wide trench which includes 6 inch diameter
bituminous coated, perforated corrugated metal pipe enclosed in a
granular envelope. Design details are included in the back of Appendix V,
while "as built" details are shown on Plate 4 of Appendix I.

The principal spillway was designed as a drop inlet structure
consisting of a reinforced concrete riser, a 42 inch conduit and
Perterka Impact at the outlet end of the conduit. The eéergency spillway

(EMS) is designed to accommodate a 50 year flood without the pool

elevation exceeding the EMS.
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The emergency spillway (EMS) consists of a vegetated earthen i

channel spillway located at the left abutment, having a crest elevation
of 766.6 msl. The EMS has a bottom width of 200 ft at the control
section and 3H:1V side slopes, and is in a cut section. (See Plates
2 and 3, Apperdix I.)

The design report and supplementary data provided by the SCS
includes detailed laboratory test data describing the physical

properties of the materials used to construct the embankment. Shear

parameters used in design of the embankment were determined by b

oonsolidated undrained triaxial compression tests as follows: i

SECTION SOIL SHEAR STRENGTH PARAMETERS {
Angle of .
Internal Friction Cohesion !
Embankment MH Py = 190 c = 800 psf !
M oy = 30.50 c = 300 psf |

Embankment stability was checked by the Swedish Circle Method Analysis and

a factor of safety of 1.95 was calculated for full drawdown on the upstream
slope (2.5H:1V with berm}. A method of "slices" analysis was also performed
for a drawdown ocondition on the upstream slope. The minimum factor of 1
safety calculated was 1.56.

2,2 Construction: The construction records were not furnished
by the SCS office in Richmond, but they are available from the SCS
office in Washington, D.C.

2.3 Evaluation: "As built" drawings are generally representative

of the structure. Field measurements indicate that the embankment crest

is 3 ft narrower than shown on the "as built” drawings. Hydrologic and

hydraulic calculations were available for evaluation. There is sufficient

information to evaluate foundation conditions and embankment stability.
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SECTION 3 - VISUAL INSPECTION

3.1 Findings: At the time of inspection, the dam appeared to be
in good condition. Field observations are outlined in Appendix III.

3.1.1 General: An inspection was made on June 30, 1981 and the
weather was cloudy with a temperature of 80°F. The pool and tailwater
levels at the time of inspection were 745 and 731 msl, respectively,
which correspords to normal pool and tailwater elevations. Ground
tonditions were dry at the time of the inspection. Maintenance inspections
are performed jointly by SCS and the Blue Ridge Soil and Water Conservation
District on an annual basis. Inspection reports are available in the

Soil and Water Conservation District office in Collinsville, Virginia.

3.1.2 Dam and Spillway: The embankment slopes and crest were heavily

vegetated with tall grass and briers making observation difficult. Scattered

small trees less than 1/4 inch in diameter were also present. A few

scattered logs exist on the upstream slope as a result of previous high

water, extending to a level equal to the top of the intake structure.

No sloughing or erosion was noted on the embankment, however, very
dense vegetation restricted visual observation. The only cbserved erosion
was in the approach channel of the emergency spillway. Along the left
upstream edge of the left abutment-emergency spillway contact is a
deeply eraded area 7 ftZ deep, 15 ft> long and 5 ft¥ wide. It is filled
with weeds and residual soils are exposed.

The dovmstreamtoeoftheexbarﬂmentwasdryandmseepagewasen—

; countered. Two 6~inch CMP toe drains were encountered, one on the left and
one on the right side of the plunge pool. No flow was observed, as the
plunge pool level was slightly above the toe drain inverts.

The riser structure and outlet pipe showed no signs of deterioration

and were functioning properly at the time of inspection. Debris was
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present in the low level intake trash rack and logs were present

on top of the riser. According to the owner, the slide gate has not been
operated since it was installed. The impact basin and outlet channel
indicated no signs of deterioration. The emergency spillway was well
vegetated except for the previously described minor erosion in the approach
channel.

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

the perimeter was wooded. The reservoir is located in a valley with

gentle side slopes. Water was clear and sedimentation was not

5 N

3.1.4 Downstream Area: The downstream channel is 15 ft wide

and is located in a valley with steep side slopes. This valley 1
] is heavily wooded except for an area 50 ft either side of the channel

which is a meadow. Approximately 1.5 miles downstream, there is a
o dwelling about 15 ft above the stream channel. Approximately 5 miles
downstream, there are several dwellings about 10 ft above the stream

- channel and several commercial facilities 15 ft above the channel.

3.1.5 Instrumentation: No instrumentation (monuments, observation

wells, piezameters, etc.) was encountered for the structure. There is
) no staff gage.
3.2 Evaluation: ! !

3.2.1 Dam ard Spillway: Overall, the dam was in good condition

at the time of the inspection. There is an annual inspection and maintenance
program for this structure. Maintenance of the dam at the time of the in-

spection appeared to be inadequate. The embankment, including its crest
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and slopes should be mowed at least once a year, but more preferably !
twice a year. The presence of trees on the embankment, particularly
those at pool level on the upstream slope, may promote the development
of deep rooted vegetation and this type growth can encourage piping
within an embankment. All trees growing on the embankment should be
cut to the ground and removed from the embankment. Logs laying on the
embankment should also be removed.

The erosion observed in the emergency spillway should be corrected.
It is recommended that the eroded area be properly backfilled, campacted,
and the surface reseeded to prevent further erosion.

The outlet pipe and intake structures are in good structural
condition. The condition of the operating appurtenances could not be
~deterrined. Debris should be reroved from the trash rack and the top

of the riser. A staff gage should be installed to monitor water levels.
3.2.2 Downstream Area: A breach in the Leatherwood Creek No. 3

Dam during extreme flooding would possibly create a hazard to the

downstream dwellings. 1




SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures: The normal storage pool is elevation 745 msl or
0.2 £t above the crest of the principal spillway low flow inlet. The
lake provides an irrigation supply, flood control and recreation.
Water automatically passes through the principal spillway as the water
level in the reservoir rises above the low level crest. Water will
also pass automatically through the overflow crest when the water
level in the reservoir exceeds elevation 755.3 msl and autcmatically
through the emergency spillway when the pool level exceeds elevation
766.6 msl. A 36 inch slide gate valve at the low point in the riser

structure is provided to drawdown the reservoir below normal pool.

4.2 Maintenance of Dam and Appurtenances: Maintenance is the responsi-

bility of the owner and the Blue Ridge Soil and Water Conservation District.
Maintenance is accomplished by a joint annual inspection by SCS and Soil and
Water Conservation District personnel. Mainteﬁance deficiencies are noted
and recommended remedial measures are made to the owner. If the owner fails
to comply with these recommendations, maintenance is then performed by the
Blue Ridge Soil and Water Conservation District.

4.3 Warning System: At the present time, there is no warning system

or evacuation plan for the dam. The dam is monitored by SCS personnel

during periods of heavy precipitation and runoff.
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4.4 Evaluation: The dam and appurtenances are in good operating

condition, but maintenance of the dam appeared to be inadequate. An
emergency operation and warning plan should be developed. It is recommended
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.




SECTION 5 - HYDRAULICS/HYDROLOGIC DATA

5.1 Design: Leatherwood Dam No. 3 was designed by the Soil
Conservation Service (SCS) as a multi-purpose dam, and hydrologic and
hydraulic data is available, and stage-storage and stage-discharge
data were used in the evaluation. This structure is a Class "A" dam
according to the SCS classification method.

5.2 Hydrologic Records: There are no records available.

5.3 Flood Experience: According to Mr. Charley M. Finney, an

estimated maximum pool elevation of 760 msl occurred in April 1977.
This correspords to a peak flow of approximately 276 CFS.
5.4 Flood Potentials: In accordance with the established guide-

lines, the Spillway Design Flood (SDF) is based on the estimated

"Probable Maximum Flood" for the region (flood discharges that may be

expected from the most severe cambination of critical meteorologic and
hydrologic conditions that are reasonably possible in the region), or

fractions thereof. The Probable Maximum Flood (PMF) and % PMF hydro-

graphs were developed by the HEC-1 DB Computer Program(Reference 4,Appendix VI).
Precipitation amounts for the flood hydrograph of the PMF were taken

fram the U.S. Weather Bureau Information (References £ and 6, Aprendix VI).
Appropriate adjustments for basin size and shape were accounted for.

These hydrographs were routed through the reservoir to determine

maximum pool elevations.
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3 5.5 Reservoir Reqgulations: For routing purposes, the pool at

the beginning of flood was assumed to be at elevation 745 msl.

Reservoir stage-storage data and stage-discharge data were utilized

| fram the existing design report. Floods were routed through the
reservoir using the principal spillway discharge up to a pool storage
elevation of 766.6 msl and a carbined principal and emergency
discharges for pool elevations above 766.6 msl. Pool elevations above
772.2 msl were routed over the non-overflow section of the dam.

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 and PMF) are shown in the

following Table 5.1:




TABIE 5.1 ~ RESERVOIR PERFORMANCE

Hydrograph
Normal
Flow % PMP PMF
Peak Flow, CFS
Inflow 10 19,408 38,817
Outflow 10 13,578 37,132
Maximum Pool Elevation
Ft, msl 745 773.9 776.4
Non-Overflow Section
(Elev 772.2 msl)
Depth of Flow, Ft ~ 1.7 4.2
Duration, Hours ~ 3.0 5.0
Velocity, fps* -~ 5.7 8.9
Tailwater Elevation
Ft, msl 731 747.8 753

*Critical velocity

5.7 Reservolr bmptving Putential: A 30 inch diameter gate at an

elevatior. 732.3 mel 1s capable of draining thc reservoir through the
outlet pipe. Assuming that the lake 1s at normal pool elevation (745
msl) and there is 10 cfs inflow, it would taxe approximately 1.5 days
to lower the reservoir to elevation 733.8 msl. This is equivalent to
an approximate drawdown rate of 7.5 ft/day based on the hydraulic
height measured fram normal pool to the invert of the drawdown pipe

divided by the time to dewater the reservoir.
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5.8 Evaluation: The U. S. Army, Corps of Engineers' guidelines

indicate the appropriate Spillway Design Flood (SDF) for an
intermediate size, significant hazard dam is the ¥ PMF to PMF.
Because of the risk involved, the % PMF has been selected as the SDF.
The spillway will pass 30 percent of the PMF without overtopping the
crest of the dam (60 percent of the SDF). During the SDF, the dam
will be overtopped for three hours up to maximum of 1.7 feet and reach
a maximum velocity of 5.7 fps.

Hydrologic data used in the evaluation pertains to present day

conditions with no consideration given to future development.
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SECTION 6 - DAM STABILITY

6.1 Foundation and Abutments: The dam is located along the

western edge of the Piedmont Physiographic Province of Virginia. The
site is underlain by the Leatherwood Granite, which is typically a coarse
grained to porphyriticgranite and is approximately 1020 million years
old. Detailed geologic maps of the area do not indicate the presence of
any faults in the site vicinity. Site geology is presented in more detail
in the Design Geologic Report, which is included as Appendix IV.

The subsurface investigation indicated that along the centerline of
the dam, the site was underlain by shallow alluvial and residual soils
over weathered bedrock. The bedrock surface was somewhat irregular along

the principal spillway. Bedrock was encountered from 3 to 5 ft on the

right abutment and 1 to 5 ft on the left abutment. Test pits showed the
emergency spillway cut to be free of rock except at Station 4+20 on the
centerline.

The alluvial sands below 3 to 4 ft were described as "unstable with
a fairly stable residual sand noted between these and rock." It was
recommended in design that areas of low density silt or sand under the
fill with density less than 77.0 pcf should be removed and replaced with
compacted fill. It was stated in the design report (Appendix V) that
"this foundation may be weaker and more campressible than that tested fram

Site 5."

-2]1-
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The potential for seepage through the foundation was recognized,

T

and a cutoff or core was included in the design. Moderate permeabilities
were anticipated for the overburden soils and the designer expected same
seepage through all weathered bedrock. The "as built" drawings show
the presence of a drainage trench under the downstream portion of the
enbankment to collect any seepage which may occur.

6.2 Enbankment:

6.2.1 Materials: "As built" drawings indicate the dam is a zoned
structure. Section No. 1 of the dam, consisting of the cutoff and
1 interior core, was constructed with soils classifying as MH. Section No.
2 (the upstream slope, the downstream slope and crest) was constructed
with SM materials. All specified materials were excavated fram select
borrow areas. Fill materials in both sections were to be campacted to

95% of maximum dry density in accordance with ASTM Standard D-698 (Standard

Proctor). Compacted densities and shear strength values for the

embankment materials are summarized on page 2 of Appendix V. Specifications

for maximm 1lift thickness and maximum rock sizes were not observed in the
design data provided.

No one-dimensional consolidation test was performed, however,
the SCS soil mechanics laboratory estimated fram the consolidation phase
of the shear tests that approximately 5% settlement might be expected in
the base of the fil*. It was recammended that a 1.25 ft overfill be

provided to compensate for residual settlement in the fill and fourdation.




6.2.2 Subdrains and Seepage: In attempt to control seepage, a

cutoff was constructed to bedrock below the more permeable alluvial soils
in the floodplain and extending into the abutments. Details are shown on
Plate 3 of Appendix I. An internal drainage system was also constructed,
consisting of a drainage trench beneath the downstream portion of the
embankment to collect any seepage which may occur. Drainage pipes were
provided for transmitting the collected water to the plunge pool. During
the field inspection it could not be determined if the drains were
functioning properly because their inverts were below the discharge pool
level. In attempt to prevent piping around the principal spillway pipe,

7 anti-seep collars were included as shown on Plate 5 of Appendix I.

6.2.3 Stability: A stability analysis was performed for the upstream
slope at this structure and the report describing the engineering design
data used is included in Appendix V. These data were reviewed along with
the stability analysis and were found to be acceptable. The minimm factor
of safety calculated for the upstream slope for the drawn down condition
is 1.56 as given in Appendix V. Reference 1, Appendix VI, recommends a
factor of safety of 1.2. A stability analysis was not performed for

the downstream slope.
The dam is 41.2 fthighand has a crest width of 12 ft. The upstream

slope is 2.5H:1V with a 10 ft wide berm at pool level between elevations
780.5 and 781.5 msl. The upstream slope then continues at a 3H:1V slope
below normal pool. The downstream slope is 2.5H:1V. Thedamcan be subjected
to a sudden drawdown since the lake level can be drawn down at a rate of

7.5 ft/day. This exceeds the critical rate of 0.5 ft per day for earth

dams. According to the guidelines presented in Design of Small Dams,




——

U. S. Department of the Interiar, Bureau of Reclamation for small

hamogeneous dams, with stable foundation, subjected to a drawdown and
with an embankment of SM to MH materials, the recommended downstream slopes -
range fram 2H:1V to 2.5H:1V. (A homogeneous dam was considered for this
evaluation because Section No. 2 materials are not as ooarse as those

described as shell material in the Design of Small Dams.) The recommended

crest width is 18 ft. Based upon these general gquidelines, the downstream
slope is adequate, althouch, the embankment crest is 6 ft narrower than
recammended.

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: Based upon the visual inspection and the design

report, the foundation is considered sound. The factor of safety for the

upstream slope during the drawdown condition meets the U. S. Army, Corps
of Engineers gquidelines. Although a stability analysis was not performed
for the downstream slope, the "as built" slope meets the requirements
recammended by the U. S. Bureau of Reclamation. Overtopping is not
oonsidered detrimental to the dam with respect to erosion because of the

shallow depth and short duration of flood. Also the critical velocity

is slightly less than 6 fps, the assumed effective eroding velocity for a
vegetated earth embankment. The embankment crest is 6 ft narrower than

recammerded by the U. S. Bureau of Reclamation, however, based upon the




performance history of the structure and the short overtopping duration,
the narrow width is not considered a problem.

Since no undue settlement, cracking or sloughing was noted at the
time of inspection, it appears that the embankment is adequate for maximum

control storage with water at elevation 745 msl.




SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment: Sufficient engineering data is available for

assessing the dam. The visual inspection revealed no findings that proved
the dam to be unsound. There is an annual inspection and maintenance
program for this structure, but there is no emergency operation and warning
plan. Overall, the dam was in good condition at the time of inspection.

U. S. Army, Corps of Engineers guidelines indicate the appropriate Spill-
way Design Flood (SDF) for this dam is the % PMF. The spillway will pass
30 percent of the PMF (60 percent of the SDF) without overtopping the
crest of the dam. During the SDF, the dam will be overtopped for three
hours up to a maximum of 1.7 feet and reach a maximum velocity of 5.7 fps.

Flows overtopping the dam at a maximum velocity of 5.7 fps during the

SDF are not considered detrimental to the embankment with respect to
erosion. The spillway is judged inadequate, but not seriously inadequate.
Field measurements indicate the embankment crest is 3 ft narrower than

shown on the "as built" drawings. Review of available stability data

indicates the structure is stable as desidaned.
7.2 Recommended Remedial Measures:

7.2.1 Bmergency Operation and Warning Plan: It is recommended

o e rir—— s 4 g

that a formal emergency procedure be prepared, prominently displayed,
arnd furnished to all operating personnel. This should include:

1) How to operate the dam during an emergency.

2) Who to notify, including public officials, in case

evacuation fram the downstream area is necessary.

-26-




7.3 Required Maintenance: The inspection revealed the following

maintenance items that should be scheduled by the owner during a regular : 4

maintenance period within the next 12 months.

a) The grass and weeds on the dam erbankment and in the emergency

spillway should be cut at least once a year and preferably

twice a year. Maintenance is recommended in the early summer

and fall.

b) Existing trees on the dam should be cut to the ground and

k ramoved fram the embankment. Logs laying on the embankment
3 should also be removed.

c) The eraded area along the left side of the emergency spillway

approach channel should be backfilled, campacted and reseeded.

d) Debris should be removed fram the trash rack and the top of

) the riser.

e) A staff gage should be installed to monitor water levels.
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PHOTOGRAPHS




Photograph No. 1 - Upstream Slope

Photograph No. 2 - Downstream Slope
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Photograph No. 3 ~ Intake Structure
(Note Debris 1n Low Flow Oritice)

Photograph No. 4 - Outlet Structure
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Photograph No. 6 - Downstream Channel
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DESIGN REPORT .

i et e et

LEATHERWOOD CREEK WATERSHED
DAM NO. 3
HENRY COUNTY, VIRGINIA

_ This floodwater retarding dam is  located on Peters Branch of
Leatherwood Creek approximately 1-1/4 miles northwest of Leatherwood,
Virginia. Sheet 4 of this report, together with the Martinsville,
Virginia-North Caroclina 15 minute quadrangle published by the U.5.
Geological Burvey, may be used to locate the structure.

The design of this dam is in accordance with criteria estsblished
by the 801l Conservation Service, U,S. Department of Agriculture. It is
a class (a) structure as defined in Washington Engineering Memorandum
8Cs-27.

This is one of five flood retention structures designed to reduce
flooding in the Leatherwood valley, It will retard a 50-year freduency
storm without discharge occurring in the emergency spillwey. This
retention capacity 18 equivalent to 2.86 inches of runoff from a 1,250
acre watershed area. -

The structure consists of a campacted earth £ill with cutoff to
bedrock undsr the centerline of the dam. A drainage trench is included
under the downstream portion of the embankment to collect any seepage
which may occur. :

The drop inlet principal spillway consists of a reinforced concrete
riser, tngether with a 42-inch diemeter conduit of reinforced concrete
vater pipe and a Bradley Perterka impact basin to dissipate energy at
the outlet end of the conduit.

The emergency spillway is designed as an earth cut into silty
sands in the left abutment. '

A typical cross section of the earth fill and a summary of
pertinent design information is given on sheet 5 of this report.

The results of hydraulic and hydrologic determinations are given
in the following table:

DRAWING NO.

EFERENCE:
R VA-483-R

U.S.DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

- UPPER DARGY, PENNSYLVANIA sy
ENGINEERING & WATERSHED PLANNING UNIT

sweer_ L oF 5
DATE 12-16-6}




point rain-
fall molsture
condition II

Factor . Surf;ce Runofy—-Peak Peak Elev. of Storage Elewent of
Which De~  Area in Inflow Outflow Maximum in Structure
terwines Acres Inches c.f.s. c¢.f.s. Stage Ac.-Ft., Determined
Stage by Maximum
Stage
50-year 3 0.3h - - 7h44.8 180 cCrest of
sediment orifice
accumulation
l '
50~ year 110.5 3.22 - 252 766.6 16953/ Crest of
frequency emergency
storm spillway
moicture
condition ITI
0.6 xb-hour 122.5 3,37 5480 2170 769.0 1770 Design high
Ipoin’. rain- water
{ fall molsture
condition II
1.0 xb6-hour 135 L,17 10,060 8120 T72.2 2190° Top of dam

i/Does not include 13 acre-feet of sediment allocated to flood pool.
g/ﬁmergency splllway crest determined by utilizing TR-10

The time to empty 100 percent of the flood storage is 9.ldays.

Copies of the geology and soll mechanics laboratory reports used in
the design of this structure are attached.

The following publications were used in the design of this dam:

National Engineering Handbook No. 5, Hydreulics
Nationsl Engineering Handbook No. 4, Hydrology
National Engineering Handbook No. 6, Structural Design

Engineering Division Technical Releases Nos. 2, 5 and 10

.

REFERENCE:

U.S.DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
L% MEERING & WATERSHED PLANNING UNIT
e MARBY PENNSYLVANIA

DRAWING NO.

VA-483

SHEET _2 0F_ 5
pate _12-16-63




rA
. DESIGN REPORT ' 4.
(_ Copies of these publications may be obtained from Mr, Tom F. McGourin,
State Conservationist, USDA, Soil Conservation Eervice, Richmord ’
Virginia .
Concurred. ) . ‘
i ‘ . /V/u’ /ZQ"" R ¥ : . )
’ Geraeld E. Oman R. C. Ba.rnes,' Jr.
Design Engineer ~ State Conservation Engineer
/Lvtc..t o2 K///KOL —
Vincent McReever
Hydrologist
I % ¥V‘- Y] -,W
Rovert F. Fonner
A Geologist
REFERENCE: U.S.DEPARTMENT OF AGRICULTURE 3;‘_"&; no.
SOIL COMSERVATION SERVICE
ENGINEERIt!S & WATERSHED PLANNING UNIT
UPPER DARBY, PENNSYLVANIA SHEET_le_ °F6_"L
paTe_ 12-16-63
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DESIGN REPORT.
" LEATHERWOOD CREEK WATERSHED PROTECTION PROJECT
SITE NO. 3, PETERS BRANCH
VA-483-R
HENRY COUNTY, VIRGINIA
36945
° @
o s
[=)] [,
™~ "~
%
36940"
{
_( ' REFERENCE: . U.S.DEPARTMENT OF AGRICULTURE “;:'_":8;"_}{
MARTINSVILLE, VA-NC SOIL CONSERVATION SERVICE
15' QUAD sHEET_U4 oF 5
. 1947 : DATE 5-23-63

N 'J:' .“5

+
-y s
&
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DESIGN REPORT

Summgry Sheet

15’
SECTION 1 l ‘{ SECTION 2 :
USE SILT (M) MATERIAL 772.2 VSE THE SILTY SAND (Sm) -
REPRESENTED BY THE LOGS OF MATERIAL REPRESENTED BY THE
EMERGENCTY SPILLWAY TP-20/ LOGS OF EM.SPwyY. I BOREOW AREA
FROM I'TO &, TP-206 FPos TP- PO/ FROM &° 70 16 F7. TP-206
; /7'TO &’ FROM &' 70 /14  TP-101 FEomM /'
, 70 &', TP J02 FROM /'TO
< /13 FEET.

I

SECTION 2 | SECTYON [ \ SECTION 2

7 ~ :
—Z
¢ 7 &f [‘l\ FoAGE Dol
(/ = -
VTOFF TRENCH 665 N JEFPAGE  DrAIN
|

Typical X-Section

1. Watershed data

A. Btructure class " (a) ,
( B. Drainage area 5, 500 Ac. |
C. Time of concentration - T 5.k Hrs.| |
D. Hydrologlc curve number -°C ﬁ
1. Moisture condftion IT® iq2 ]
2. Moisture condition III @5 :
II. Principal spillway \ :
2 A. Conduit X
' 1. Size (I.D.) L2 In. |
2. Lesngth : —7Z0Z _ Ft. !
B. Riser _ ;
1. Biee 3.5x9.0 Ft.|
2. Height 25 Ft.
C. Weir langth 13.0 Ft.
D. Orifice pize L 2e2IXD. in.} .
E. Pond drain size 36 in.
I11I. Emergency spillway ° :
A. Width ' 200 Ft.
B, §Side slopes : 31l 2w
C. Length of level section 20 Ft.
D. Egit slope ] 0.03 Ft .
E., Maximum velocity aty control section (D.H.W.) 0. (5Ft [Sec.
! . F. Duration of flow (D.H.W,) through emergency spilivayll.69 Hra.
G. Frequency of use . Bx3% g.é
( REFERENCE: U.S.DEPARTMENT OF AGRICULTURE D%{_'_'ﬂg;"'

SOIL CONSERVATION SERVICE
ENGINEERING & WATERSHED PLANNING UNIT | cueer S of 5

oate_ 12-16-63

UPPER DARBY, PENNSYLVANIA
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-t “I.M“Zj__ UNITLL STATES DF Pax I MENT OF AGHIC UL TURE
SOIL CONSENVATION SERVICE
1089
(, DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
GENERAL
state_VIRGINIA Lounty CHENRY  Tioa TiowoSe Do 1T R watenneg 1€ atherwood Creek
Sub-nlershed Pcters Branch,uw class F%j_?i .. Site number _ .3.”. _ Site group ____I:._.._ . Structure class &
P2 WP e -
Investigated by “_A.CK_ _T' ’ (’e9.19.§l5( .o Equipmert uses ___E_a_s_e backhoe e e . 4 Date 5/63
imgrature and hitle, (Type size, make model etc 1
: o SITE DATA
) 9,64 6’98 Earth Fil: Flood:Prevention
) ) Drawnage area sue ________ :c e - 3Ctes  Type of structure ___ T, Purpose _
4 Diraction of valiey trend ~cwnshiear __ -_-S_g____ e a Maximum height of fib . v3,9 . . e —feet. [ength of fill 411 foot. i
Estimated volume of cur pal(ed t v myufel _ }_?2_2_'50_ "‘;,‘_'P.i_g_._-,_____.__v yargs
L
STORAGE ALLOCATION -
i YoogmE ar 11, Surtace Aren igires; Depth ot Dam (leet)
Sedimen: __,:l?:i__ o . 36.0 T . ,1_0_-9_R I,
s 2100 126.0 34.5
Fiooowacer - - —— e e e e N
~4
‘ SURFACE GEOLOGY AND PHYSIOGRAPHY &
1] -
. S
Prysiographic descnption Pi_?‘?f““‘i‘i‘ Pr( V,LQE? e~ Topograohy ALO_I.I._i_rlL' . Attituae of beas ng _DONE Strike none
‘7 Steepress of abutmen’s e* ‘_?_'_6_ _ percen: R:ig™M __2__'3._.q percent  W.otn cf flooopiain 2t centerhing of 1am ___ i25 teot r

- General geology of site. Lne_site is underlain by the Leatherwood granite formation, which is of
probable Paleozogic age, At thxs localztx &}e formation ranges from a granite to a ' )
pr o e SToEN ks a

_syenite. Quartz, which is an essentia Ax1 granxte ranges from 3 to 16 percent..

In the syenite plagxoclase teldspar oeCmes an important mineral, It _occurs up to

© 25 percent of the volume of rocks. Thls h*gh plaPIOLlaSL svenite is on the higher

‘elevations of the lett abutm&nt The Lloyd 5011 Lhat is on the left side of the emergency -

spillway Ls furmeo fxom this more basic syenite.

Abioti&g content for a granite gyenitc.‘ In many_places_}guziygg_g black color to the

,,f°Ck. Muscovite mxca ls present in mxnor amounts. 3

Peter' Branch flows thruugh 8 narrow valley at the da site. Recent stream "

——— - p— .«

.

g-alluvium fills the narrow flood plain. The stream flows in & stream channel that

Q aces of former wmeanders are at the dam site and upstream. The gtr
A
tributaries flow in a strongly entrenched dendritic pattern. Traces of former pene-

————

ranges from 2 tc 3% feet below the flood plain. The stream is slowly degrading. ii
1]
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plaination ar. ¢-ill ubsorvahl()in that the tops of all hill crests are
generally at tle same: elevation. The topography has reached carly maturity.

Centerline ! tic¢ Dam

Both abutwents are underlain by syenite that has a high content of black
bictite mice. The depth of the rockline ranges from 3 to 5 feet on the right
abutment. On the left abutment it ranges from 1 to 5 feet, The syenite ap;-ars
unjointed from surface observation.

The flood plain is underlain by recent stream alluvium, The upper 3 to 4
fect of this is moist silty to sandy Congaree soil. Below this is a wet reduced
gray layer of silt and sand which ranges from 4 to 8 feet in thickness,

Below this reduced alluvial layer is a light yellowish red silty material
that is a buried residual soil. It is not wet. Rock fragments and mica flakes o
are present. In compariscn to the sandy wet alluvial material, this latter P
material appears fairly stable. It was observed from several test pits that
this dryer layer 1s underlain by weathered rock.

Emergency Spillwav ’ .

The emerpency spillway is located-~in the left abutment. Test pits showed
the spillway cu: to be free of rock, except at station 4+20 on the centerline, ..
“ Here the rockline cccurs tw. reet above zrade. .

A

Two soill types are present in the emerpency spillway. The four test pits
on the left side snowed Llovd soil tov be present. This soil has a tight clavey

E borizea and a4 loose micaceous C herizon. The centerline and the right sice
have Cecil scii that also has a clavev B horizon and a loose micaceous C horizon.
For construction purpases, the B horizons of these two soils are similar., Also
the two C herizens are extremely similar. The B horizons of these are considered
to be better censtruction material than the C horizons. 1f there is need for

additional borvow, the lett slope otf the emerceacy spillwav can be benched,

Pew o

Borrow Aread : -

Two borrcw areas were investizated. One is below the waterline on the B
left side ¢1r the stream. The other is above the waterline oun the zame side cf <
the stream. The borrow area below the waterline is narrow, averaging only 5S¢ i
feet in width, 1t consiste of residual Cecil soil and colluvial Thurmont
soil. The average useable depth of these soils is approuximately 5 feet. The -
part of this borrow area more than B00 feet from the centerline of the dam is -
inaccessible to the extent that it is almost unuseable., 1t is bordered on the o
stream side by a swamp and on the hill side by a fairly steep slope. Cd

The second borrow area is above the waterline. It is larpely composed
of shalloyp Cecil soil that averages 4 fecet in depth. This agca is accessible
c -

"to the dam site. \ e

2 oF S
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Principal Spillway

Three possible conduit trenches were 1. estigated. Pipe trench A intersects

the centcrline of the dam at station 24#50. . Under the riser, westhered rock

was found at 12 feet. It was not encountered under the outlet. A large

spine of firm granite was in this trench. It lies within 1 to 5 feet of the

.. ground surface for 50 feet on both sides of the dam centerline. To cut this

. spine down to a depth of 2 feet below the cradle would require the removal of L

"~ at least 520 cubic yards of granite. 1In this pipe trench the area under the - .-

. -'riser and outlet will have to be excavated and backfilled to a depth of 7 feet. '

A}

Pipe treach B intersects the centerline of the dam at station 2492, .It

f ‘parallels pipe trench A at a distance of 40 feet. No rock was encountered

f “in this trench. From the riser to 40 feet left of the dam centerline, no

~. firm soil was encourtered even tv a depth of 11 feet below ground.level. A

fairly firm buried residual soil occurs for approximately 25 feet along this

pipe trench in this area lefr ~f the centerline of the dam. The riser and -

e the outlet of this pipe trench will be on unstable alluvial material. S
> v \’* : . ':’_

A third pipe trench was investigated. It is 25 feet &2‘: of pipe trench A, L3

““In this pipe trench the granite spine was encountered at 7 feet below ground )

;- ~level, The buried soil was encountered in test pits at a depth of 6 to 7 : o

L_‘ feet for 50 feet on either side of the cgntetlxne of the dam. -
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. Leatherwood granite and syenite with
pegmatites and migmatites

Leatherwood granite with orthogneissoid
structure (boundary diffuse)

C " ~ Leatherwood syenite with

plagioclase feldspar

'GEOLOGIC MAP OF THE AREA SURROUNDING SITE NO..3
LEATHERWOOD CREEK W/S, HENRY COUNTY, VIRGINIA
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UNILED SITAILS DEPARKIMENY OF AGRICULITURE
SOIL CONSERVATION SERVICE

( SOIL SAMPLE LIST
SOIL AND FOUNDATION INVESTIGATIONS

Henry County, Virginia

Location Owner
Leatherwood Creek Peters Branch 3 |
Wotershed -~ Sub-wotershed Site No. 4
Submitted by_Mack, T Date June g 63
. Sent by Truck Goverament 8/L No. :
{carrier) . ;
Field Sample Description Depth Type ot -
Lab. Sample | o R ) Somple '.
No. Ne. Location Grid or Station | From To Undist. Dist. :
- _,.__]"AR — e !
101-1 Borrow Area 90' Rt. 4+74 P A 1 6 x -‘
102-1 Ditto 70' Rt, 7400 B 1 13 X
201-1 Emer jency Spillway 100'Lt. 2+00 ¢ 1 6 x
T T T T TTTTEYT Spillway
- 201-2 __" Ditto 6 16
':,' 206-1 " 2400 ¢ E.Spillway| 1 6 - x
( 206-2 ! Ditto 6 14 x
) SMALY, g
501-1 Toe Drain 3+68 ¢ Pipe A ] 6 X i
 501-2 ! " Ditto 6 11 T x
—_—— e d .
502-1 ' " 65'Lt.3+475 € Dam 1 5 X
f
+
S _ —
. | |
L ’
: Origino! 10 Soils Loborotory A -y$36 '

Copy to Eond WP Unit )
Distridbute other copies as directed by State Conservationist Shee'_\ioi ‘{’S-heus
‘e . . « s TETTTY

e .




APPENDIX V

STABILITY DATA
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UNITED STATES GOVERNMENT
® Memorandum

TO : R. C. Barnes, State Conservation paTE: August 28, 1963
Engineer, SCS, Richmond, Virginia

FROM : Rey 5. Decker, Head, Soil Mechanics laboratory,
b . SCS, Lincoln, Nebraska

supjecT: Virginia WP-08, Leatherwood Creek, Site No. 3

> ATTACEMENTS

Form SCS-354, Soil Mechanics Laboratory Data, 2 sheets.
Form SCS-355, Triaxial Shear Test Data, 2 sheets.

Form SCS-352, Compaction and Penetration Resistance Report, 6 sheets. ;
Form SCS-357, Summary - Slope Stability Analysis, 1 sheet.

Form SCS-372, Recomnended Use of Excaveted Material, 1 sheet.

Geologic Plans ard Profiles.

M W o+

INTERPRETATION AND DISCUSSION OF DATA

FOUNDATION MATERTALS

‘ ®
j A. (Classification znd Descriztions ne site 1s on slightly weathered
' granite. It wes investigiled by tackhoe test pits only, and the
depth to rock is not cdefined if cver 10 feet to 12 feet.

Iogs indicate the materials may class about the same as on Site 2-4,

ranging from 4 to CL and MH. .

B. Consistency, Strength and Compressibility: The alluvial sands
below 3 feet tc 4 feet were described as "unstable" with a "fairly
stable" residual sand noted beitveen these and rock.

. This foundation may be weaker ani more compressible than that
tested from Site 5.

T

C. Permeability: Permeability of both soils and bedrock is assumed
to be low as on Site 2-A.

EMBANKMENT MATERIALS

A. Classification: Soil classes of these samples are SM and MH. The

MH on this site is finer and the SM is intermediate in clay size 1
and compacted density to those previously shear tested. Tne !
surface 3 feet to 4 feet may be more plastic than the composites

indicated on this site also.
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2 -- R. C. Barnes -- 8/28/63
Rey S. Decker
Subj: Virginia WP-08, leatherwood Creek, Site No. 3

B. Ccampacted Dry Densities: Standard compaction tests yielded maximum
dry densities of 90.0 p.c.f. to 93.5 p.c.f. for MH and 98.0 p.c.f.
to 105.0 p.c.f. for SM.

C. Permeability: Rates for cozpacted MH should be very low. Those
for compacted SM will largely vary inversely to density.

D. ©Shear Strength: The fine MH and the most well graded SM were tested
at 95% of Standard density. The specimens were saturated, and con-
solidated, undrained triaxial tests were performed. Shear para-
meters were interpreted as ¢ = 19°, ¢ = 800 p.s.f. for the ME and
¢ = 30.5°, ¢ = 300 p.s.f. for the SM. These values are recommended
for design.

E. Consolidation: The consolidation phase of the shear tests indicate
about 5% settlement may be expected in the base of the fill.

STABILITY AWALYSIS

A Li.L-foot dam with 10 feet of foundation no wezker than the embank-
ment was assumed. Failure arcs were ried in the 2 1/2:1 over 3:1
upstream slope with a 10-fcot berm. They showed such high safety
factors under full drawdown that no other trials were made. See the
swmary on Form SCS-357. :

RECCMIENDATICLS

A. Site Preparations: Areas of low-density silt or sand under the
£i11 with less density than 77.0 p.c.f. should be removed and
replaced with compacted fill.

B. Cutoff: A cutoff or core is indicated. Unless it can bottoem on
firm rock at lewst up to the sediment pool elevation, a foundation
drain will be required. Backfill with the most plastic material
avalleble.

C. Principal Spillway: All three locations investigated have objection-
able features. A slightly skewed location near & Station 3+75
appears to offer better foundation conditions even though the
alignment may not be so desirable. It is suggested this be
considered.

D. 'Drainzge: XNo measures are needed if the cutoff is bottomed on
firm rock. Otherwise a foundziion trench drain &t c/b = 0.6 is
needed.
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E.

A Sd P
sAooLennen

R. C. EBarnec
o

-- 8/28/63
Rey S. Decker

Subj: Virginia WP-08, Ileatherwood Creek, Site No. 3

Erbankment Design: The following are reccormmended:

1. Selectively place the }H in the backfill and center section
and the S in both shells. The low-density S shouwld go
into the downstrean base.

2. Plece ell cateriels at 655 of Standard (E-2) density. See
Form SCS-372 for minimim densities and allowable moisture
ranges.

3. Moke embankment slopes 2 1/2:1 over 3:1 upstreanm with the
slope change and a 10-foot berm &t elevation T45.3; and
2 1/2:1 downstream.

L. Provide overfill of 1.25 foot to cczpensate fcr residuzl
settlezent in the fill ard founczticn.

4]

X. C. Barnes (3)
E. M. Kautz, Usper Larty, Pa. (2)
G. W. Grubdb, Usper Dardy, Pa. o
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APPENDIX VI - REFERENCES

Recommended Guidelines for Safety Inspection of Dams, Department

of Army, Office of the Chief of Engineers, 46 pp.

Design of Small Dams, U. S. Department of Interior, Bureau of

Reclamation, 1974, 816 pp.

Geology of the Snow Creek, Martinsville East, Price and Spray

Quadrangles, Virginia by J. F. Conley and W. S. Henika, Virginia

Division of Mineral Resources Reports of Investigations 33, 71 pp.

HEC-1 Dam Break Version, Flood Hydrograph Package, Users Manual

for Dam Safety Investigations, the Hydrologic Engineering Center,
U. S. Army Corps of Engineers, September, 1978.

Hydrameterological Report No. 33, U. S. Department of Cammerce,

Weather Bureau, U. S. Department of Army, Corps of Engineers,
Washington, D. C., April, 1956.

Technical Paper No. 40, U. S. Department of Commerce, Weather

Bureau, Washington, D. C., May, 1961.
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