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20. Abstract

Pursuant to Public Law 92- 67, Phase I Inspection Reports are prepared
under guidance contained I the recommended guidelines for safety
inspection of dams, publi d by the Office of Chief of Engineers,
Washington, D. C. 20314. The purpose of a Phase I Inspection is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general conditions of the dam is based
upon available data and visual inspection. Detailed investigation and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended to identify
any need for such studies.

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 I
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 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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PFEFACE

This report is prepared under guidance contained in the
Ptecmmended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained fron
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
assessmet of the general condition of the dam is based upon
available data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope
of a Phase I Investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at
the time of inspection along .with 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 obscure
certain oonditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
conditioi of the dam at saie point in the future. Only through
frequent inspections can unsafe conditions be detected and only
through continued care and maintenance can these conditions be
prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Gaidelines,
the Spillway Test flood is based on the estimated "Probable Maximun
Flood" for the region (greatest reasonably possible stom runoff), or
fractins thereof. Because of the magnitude and rarity of such a
stor event, a finding that a spillway will not pass the test flood
should not be interpreted as necessarily posing a highly inadequate
conditim. The test flood provides a measure of relative spillway
capacity and serves as an aid in detennining the need for nare detailed
hydrologic and hydraulic studies, considering the size of the dam, its
general condition and the downstream damage potential.

• , :_L .. . . . __ _ _ Is . .. .I _ L [ .. _ I
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

B

BRIEF ASSESS T OF DAM

Name of Dam: Leathenwood Creek No. 6 Dam
State: Virginia
Location: Henry County
USGS Quad Sheet: Martinsville East
Coordinates: Lat 360 41.6' Long 790 47.8
Stream: Camp Branch of Leatherwood Creek
Date of Inspection: July 1, 1981

ieatherwod Dam No. 6 is a homogeneous earthfill structure about

500 ft long and 31.9 ft high. The principal spillway consists of a

reinforced concrete riser and a 24 inch diameter concrete outlet pipe

which extends through the structure. An earth emergency spillway is

located at the left abutment with a 100 ft wide bottom and 3H:IV side

slopes. The structure is classified small in size and is assigned a

significant hazard classification. The dam is located on Camp Branch

of Leatherwxod Creek approximately 2.4 miles east of Martinsville,

Virginia. The dam is used for irrigation, flood control and

recreational purposes, and is owned and maintained by Camp Branch

Plantation, Inc.

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 h PMf. The spillways will pass 30 percent

of the Probable Maximn Flood (PMF) or 60 percent of the SDF without

overtopping the dam. During the SDF, the dam will be overtopped

• I



for a period of 2.0 hours up to a znaimur of 1.4 feet and reach a maximum

velocity of 5.1 fps. Flows overtopping the dam during the SDF are not

considered 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, and the downstream slope

under steady seepage codxitions were reviewed and found to be acceptable.

It is recomended that the owner implement an emergency action plan

measure to warn the downstream dwellings of any dangers which nay be

inminent.

The following routine maintenance and observation functions should

be initiated within the next twelve months:

The grass and weeds on the dam emankiment and in the emergency

spillway should be cut at least once a year and preferably twice a year.

Maintenance is recommended in the early sumner and fall. Existing trees

on the dam should be cut to the ground and removed. 0

Bare and rutted areas created by vehicular traffic on the crest of

the dam and in the emergency spillway should be backfilled and reseeded.

Vehicular traffic should be restricted in these areas. Eroded areas present

at pool level on the upstream slope should be monitored quarterly to detect

any significant increase in erosion which may require the installation of

riprap for slope protection. Fishermen should not be allowed to dig up the

efbankment and existing disturbed areas should be regraded and seeded.

-
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Foot paths on the embankment should also be reseeded. The eroded area

present below the berm on the downstream slope should be backfilled with

ccpacted soil and reseeded.

Debris should be renoved from the trash rack and vegetation should

be removed from the left seepage drain outlet. A staff gage should be

installed to nonitor water levels.

SCWQABEL GINEERfNG ASSOCIATES, P.C./
J. K. TIM4MNS & ASSOCIATES, INC.

2
Ray f. Main, 4h.D., P.E.
Carrn th of Virginia

Submitted by: Approved:

Original signed by:' Original signed by:

Carl S. Anderson, Jr.. Ronald E. Hudson

Carl S. Anderson, Jr., P.E. Ronald E. Hudson
Acting Chief, Design Branch colonel, Corps of Engineers

cumander and District Engineer

Reccaxnnded by:

Original signed by
JACK G. STARR Dte: SEP 23 1981

Jack G. Starr, P.E.
Chief, Engineering Division 4
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Leatherwood Dam No. 6 -Lake

Dam

Overview Photographs
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SECTION 1 - PIR3ECT INFOR 4ATION

1. 1 General:

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

the Secretary of the Army, through the Corps of Engineers, to initiate

a national program of safety inspection of dams throughout the United

States. The Norfolk District has been assigned the responsibility of

supervising the inspection of dams ir the Ccmmonwealth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to conduct a

Phase I inspection according to the Recxmmnded Guidelines for Safety

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: Iatherwood Creek No. 6 Dam is a hom-

geneous earthfill structure approximately 500 ft long and 31.9 ft high.* The

crest of the dam is 14 ft wide, and side slopes are approximately 2.5

horizontal to 1 vertical (2.5H:lV) on the upstream and downstream

slopes of the dam. A 15 ft wide berm occurs between elevation 711.4

and 712.4 msl on the upstream slope. A 15 ft wide berm also exists between

elevation 710 and 711 msl on the downstream slope. The upstream slope

flattens to 3H:lV below the berm. The crest of the dam is at elevation 727.9

msl. "As built" drawings show the presence of a cutoff trench which extends

into "firm bedrock" and a seepage drain beneath the downstream slope. There

is no slope protection on the upstream face of the dam.

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

-5-

%i



Tbe principal sqpillwdy c-onsists of a reinforced concrete riser

inlet. The riser has an internal opening of 6 ft by 2 ft, and is

approxirately 21 ft high. The riser has a low flow orifice

(2 ft by I ft) at an invert elevation of 710.9 rnsl and two overflow weirs

(6 ft by 1 ft) at elevation 717.5 msl. A 24 inch diamter slide gate in

the riser at an invert elevation of 700 insl is used to drain the lake.

The outlet pipe is a 24 inch diameter reinforced concrete pipe which

outlets at an elevation of 698 ml into a riprap lined plunge pool.

(See Plate 5, Apperdix I.)

The t~ergency spillway (EMS) consists of a vegetated earthen

channel spillway located at the left abutment, having a crest

elevation of 723.9 rnsl. The 71w S has a bottom width of 100 ft at the

control section, 3H:IV side slopes, and is in a cut section. (See

1.1.2 Location: Lether-od Dam No. 6 is located on CaMp Branch

leater xl Creek, 2.4 nuiles east of Martinsville, Virginia. (See

I...3 Size and Classification: The dam is classified as a

T~i .izu structure based on its height and rraximum lake storage potential

1.2.4 Hi,,zarci Cla.%ss~!ction: 'I1'h dam is located in a ,ural area;

w .- ,.r, ~soqt , ;r t , prox im fy of t-w cxxrTmrcial facilities located

1.2 milVs (kiwMTstit.am, the (lam is assiMq(d a "siqnificant" hazard

classificat . The hazard classification used to citegorize a

L--- --



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 Camp Branch

Plantation, Inc. of Martinsville, Virginia.

1.2.7 Design and Construction History: The dam was designed and

constructed under the supervision of the United States Department of

Agriculture (USDA), Soil Conservation Service (SCS). The structure

was constructed by Larramore Construction Company and completed in

1964.

1.2.8 Nirmal Operational Procedures: The principal spillway is

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

weirs of the riser outlet is autcuatically discharged downstream. Normal

pool is maintained at elevation 711 msl just above the invert of the low

level orifice in the riser. Flood discharges which cannot be absorbed

by storage and the riser flow through the emergency spillway at pool

elevations above 723.9 msl. The 24 inch diameter gate at elevation 700 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 2.1 square miles.

1.3.2 Discharge at Dam Site:

-7-
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Principal Spillway Discharge:

Pool Elevation at Crest of Dam (elev 727.9) 67 CFS

Emergency Spillway Discharge:

Pool Elevation at Crest of Dam (elev 727.9) 2123 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 727.9 37.6 500 4.5 .6

Emergency Spillway
Crest 723.9 32 364 3.3 .5

Low Level Orifice
Crest 710.9 12.2 68 .6 .3

Streambed at Down-
stream Toe of Dam 696 - - -

-8-
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SI-f ltI'J 2 - F-4UN1iNC DATA

2.1 rLsi_: The dam was designed and constxucted under the

direction of the USDA, Soil Conservation Service (SCS). "As built"

drawings and dvsigfn data are available in the office of the State

Conservationist, U. S. Soil Conservation Service, Federal Buildinq, Roan

9201, 5th and Marshall Streets, Richtnd, Virginia 23240.

A subsurface investigation was conducted at the site by the SCS

during the initial design stages. The investigation consisted of

excavating 71 test pits and drilling 2 hand augers. Subsurface profiles

and a report of the investigation with foundation recomendations were

prepared based upon geologic field reconnaissance, test pit and hand auger

data, and laboratory testing. A copy of the design report is included as

NApendix IV. Test pit and hand auger locations are provided on Plate 2

of Appendix I. Subsurface profiles are shown on Plates 3 and 4 of

Appendix I, while logs of the materials encountered are included as Plates

C, 7 and 8 of Appendix I.

The dam is a hcuogeneous, compacted earthfill entankment. The earthfill

requrrements shown on Plate 5 of Appendix I specify that ?41, ML and SC

materials be placed in the cutoff trench, center and upstream section of

the dam. Soil classification is by the Unified Soil Classification System,

ASTM D-2487. The non-plastic SM material was to be placed in the down-

stream section as directed by the Engineer. "As built" ebarknent slopes for i

the structure are illustrated on Plate 5 of Appendix I.

-9-
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A rV\'icw of desimn data iricates the dam is founde-d on overburden

and inclxks a cutoff trenrich which extends through alluvial and residual

soils into "firm bedrock." The cutoff also extends to the same materials

in both abutments. The cutoff trench has a bottom width of 12 ft and

IH:IV side slopes. No field pt.rntability tests were taken during the

subsurfact, invest iqat ion.

An internal drainage system was also constructed beneath the down-

stream slope to collect any seepage passing through the dam. The seepage

drain consists of a 3 ft mininu width trench of variable depth. It is

approximately 348 ft in length and includes 320 ft of perforated and 48 ft

of non-perforated bituminous coated corrugated metal pipe. The aMP is

enclosed in an envelope of graded filter material. Details for the "as

built" seepage drain are included on Plate 4 of Appendix I.

The principal spillway was designed as a drop inlet structure consisting

of a reinforced concrete riser, a 24 inch conduit and plunge pool at the

outlet end of the conduit. The emergency spillway (EMS) is designed as

an earth cut at the left abutment. The principal spillway was designed

to accommodate a 50 year flood without the pool elevation exceeding the

EM crest.

The emergency spillway is located in a moderately sloping hillside

in the left abutment. The spillway is a 100 ft wide trapezoidal earthen

and weathered rock channel bounded by 3H:IV cut slopes. The spillway is

entirely in cut materials, i.e., residual soils and weathered rock. The

emergency spillway was to be undercut I ft below final grade and backfilled

-10-
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with "semi-corpacted" select borrow material. All materials encountered in

the subsurface investigation were dry and well-drained. Details of the

spillway section are given on Plate 2 of Appendix I.

The design report and supplementary data provided by SCS (Appendix V)

includes laboratory test data describing the physical properties of the

materials used to construct the embankment. Shear strength parameters were

assumed for the foundation materials while strength parameters used in de-

sign of the enbankment were determined by oonsolidated-undrained triaxial

compression tests. Strength parameters, are listed below:

SECTION SOIL SHEAR STRENG"M PARAMETERS
Angle of

Internal Friction Cohesion

Embankment ML Ocu = 28.00 c = 200 psf

MH Ocu = 15.50  c = 525 psf

SM Ocu = 28.5 c = 500 psf

Foundation ML 0 = 0 c = 200 psf

The stability of the embankment was checked for two conditions using

the Swedish Circle Method of Analysis. The first analysis considered the

embankment alone with a fully developed phreatic line. In this analysis, a

2.5H:IV downstream slope without drainage was used and a factor of safety

of 1.43 was calculated for the lowest strength materials tested. It was

concluded that a slightly higher factor of safety would exist for anj

upstream slope of 2.5H:lV over 3H:lV with a 10 ft berm under full or rapid

drawdown.

The second analysis considered 6 ft of foundation material with an

in-situ shear strength of 0 = 0, c = 200 psf. Assuming a moist embankment,

SCS stated that the conditions of this analysis represented a situation where

A?IT-11- 
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no consolidation of foundation soils would occur during construction.

Using saturated shear strength values from triaxial tests, a factor of

safety of 1.22 was calculated for the upstream slope (2.5H:lV over 3H:lV)

and 1.07 for the downstream slope (2.5H:lV).

It was stated in the slope stability stmmary that, "It must be

* c'*hasized that this analysis is not conclusive since it is based on an

average strength of c = 200 psf derived frcm pocket penetrumeter readings."

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 representative of the

structure. Hydrologic and hydraulic calculations were available forI evaluation. There is sufficient information to evaluate foundation

conditions and embankment stability.

I

i

I

I
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SBCTION 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 July 1, 1981 and the

weather was cloudy with a temperature of 85°F. The pool and tailwater

levels at the tine of inspection were 711 and 696 msl, respectively,

which corresponds to normal pool and tailwater elevations. Ground

conditions 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 were heavily vegetated

with tall grass, brush, briers or blackberry bushes and honeysuckle making

observation difficult. Scattered small trees less than 2 inches in

diameter occur at various locations at pool level and up to 5 ft above

pool level on the upstream slope. A roadway traverses the crest of the dam.

The embankment crest exhibited considerable rutting due to vehicular

traffic. The ruts range from to 1 ft! in depth and are up to 1 ft± wide.

Scattered shrinkage cracks were observed in non-vegetated areas of the

embankment. Scattered shallow erosional channels or washes occur along

the upstream slope, particularly near pool level. Three disturbed areas

were also observed on the upstream slope just above pool level as shown

on the Field Sketch, Appendix III. These areas are believed to

be the result of fishermen digging for bait. Scattered erosional

scarps 1 ft± high extend 1 to 2 ft± into the upstream slope at

pool level and appear to be the result of wave erosion. A bare

-13-
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foot path occurs along the right side of the upstream slope providing

access to the lake. Another such path extends across the base of the

upstream slope just above pool level. The only erosion observed on the

downstream slope is an eroded area 1 ft+ wide and 2 ft+ deep which begins

at the downstream slope berm extending half way down the remaining slope

(see Field Sketch, ?ppendix III). A riprap channel lines the right

abutnnt-downstream slope contact from the embankment crest to the lower

berm. The riprap gutter appears to be rather new and may have been

installed to restrict erosion. It is not shown on the "as built" drawings.

The downstream toe was dry and no seepage was observed. Two 6-inch

CMP toe drains exist on either side of the principal spillway outlet. There

was no flow from the left drain, the lower half of which was filled with

vegetation. Flow fran the right drain was clear and estimated at gpm-.

The riser structure and outlet pipe showed no signs of deterioration

and were functioning properly at the time of inspection. Debris was

present in the low flow intake trash rack. The plunge pool and outlet

channel indicated no signs of deterioration. The emergency spillway

was well vegetated except for some minor erosion caused by vehicle

traffic.

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

with moderate side slopes. The water was clear and no sedimentation

was observed.

-14-
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3.1.4 Downstream Area: The downstream channel consists of a 10 ft

wide channel located in a 200 ft wide flood plain, and a valley with

steep side slopes. The valley is heavily wooded with thick underbrush.

Approximately 1.2 miles downstream there are two commercial facilities

about 15 ft above the stream channel.

3.1.5 Instrurentation: No instrumentation (monuments, observation

wells, piezometers, etc.) was encountered for the structure. There is

no staff gage.

3.2 Evaluation:

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

time of the inspection. An annual inspection and maintenance program exists

for this structure, however, at the tine of this inspection, maintenance

appeared to be inadequate. The embankment, including its crest and

slope should be mowed at least once a year, but more preferable twice

a year. The presence of trees on the embankment, particularly any at

pool level on the upstream slope, may promote the development of deep-

rooted vegetation and this type growth can encourage piping within an

ernbnkrent. All trees growing on the embankment should be cut to the

ground and removed from the embankment.

The bare areas and rutting created by vehicular traffic on the crest

of the dam and in the emergency spillway do not inhibit the proper

performance of the dam, however, it is recommended that these areas be

backfilled and reseeded. The presence of an adequately vegetated crest

reduces the erodibility of the crest should overtopping of the dam 4

occur during flooding. Vehicle traffic should be restricted on the dam

and emergency spillway. The shrinkage cracks observed are believed to be

the result of local drought conditions and do not require any special
p4

-15-
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attention. The erosion observed at pool level on the upstream slope

was not widespread at the time of the inspection. If this erosion should

increase significantly and become more widespread in ocurrence, it may be

necessary to place riprap for erosion protection. Fishermen should not be

allowed to dig up the embankment, and existing disturbed areas should be

regraded and seeded. The foot paths on the right upstream slope and just

above pool level should also be reseeded. The eroded area present below

the berm on the downstream slope should be backfilled with cxrpacted soil

and reseeded to prevent further erosion.

The right seepage drain outlet was functioning properly, however,

the lower half of the left drain outlet was filled with vegetation. This

vegetation should be removed. The outlet pipe and intake structures are

in good structural condition. Debris should be removed from the trash rack.

A staff gage should be installed to monitor water levels.

3.2.2 Downstream Area: A breach in the Leatherwood Creek No. 6 Dam

during extreme flooding would create a hazard to the downstream dwellings.

-16-



SEX1ION 4 - OPERATIONAL PRXEDURES

4.1 Procedures: The normal storage pool is elevation 711 msl or

0.1 ft above the crest of the principal spillway low flow inlet. The

lake provides an irrigation supply, flood control and recreation.

Water autcmatically passes through the principal spillway as the water

level in the reservoir rises above the low level orifice. Water will

also pass autcmatically through the riser overflow crest when the

water level in the reservoir exceeds elevation 717.5 msl, and automatic-

ally through the emergency spillway when the pool level exceeds

elevation 723.9 ml. A 24 inch dianeter slide gate at the low point in

the riser structure is provided to drawdown the reservoir below normal

pool.

4.2 Maintenance of Dam and AIpurtenances: Maintenance is the

responsibility of the owner and the Blue Ridge Soil and Water Conservation

District. Maintenance is accomplished by a joint inspection by SCS and

Soil and Water Conservation District personnel. Maintenance deficiencies

are noted and recomended remedial measures are made to the owner. If the

owner fails to comply with these reacmuendations, 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 systen

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

of heavy precipitation and runoff.
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,1*
4.4 Evaluation: The dam and appurtenances are in good operating

condition, but maintenance of the dam appeared to be inadequate. An

ergency operation and warning plan should be developed. It is reconverKed

that a formal emergency procedure be prepared and furnished to all

operating personnel. This should include:

a. How to operate the dam during an emergery.

b. Who to notify, including public officials, in case evacuation

from the downstream area is necessary.
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- Ij~l I 'fY U A)LfkUI ; I C I)ATA

I. Ixsap Irw W j2 No. 6 was d;ihdby thc Soil

CcrVrt ioi. ';,-rvice i575 ,d a Tul t i-purpew ;, dc-rn, and hydro.,ogic and

hydi-auliza data is aV al.Staco--storaqc xid aeishredata

from the des igo, iepurt we-re use4-d in the2 evaluation. This structure is

a Class- "A" dam accevrfinq to the SCS classification nuI-tho~d.

5.2) Hvdipoqic I-a-t rds: There are no rec-ords available.

5.3 Flood K> eriunce: lrdormitior. on tlcxxi expqerienyc was

riot ava.lahle.

.4 VIIcx-xi Potentials: in accordance with the established guide-

.Ines,, tht! Spi'lway LX-icpi Flcxxl (SI;DE) is based o,,- the estimated

"I'ruLx:: 't Maxirmrn l~~ or the-- rcion (flxr- cischarges thtt mity bt

cxj~c~edfror, the nust SC,'L:''- oom'bination of critical rmterologic ana

~,~iOIXfCccndit.I(o,;!z that uirt reasonaly PossibLi in theC rt.'ion) , Cr

:raci'tI onZ tjnureof. IThe IProbLabic NxrntFlcx-K' (') and M' and 100

2ear f.Lixx hydrcxgraphs were develcoped by the IEC-i ID B Corr-iter Program

(Rufeurt2:ice 4, A~eKL<VI) . Prciltation aruiuts for the fior hydrograph

of theit PIT' a-nd 100 y~ear flood werc taken fromri e U. S. Weathecr Bureau

if oration (Ref erences 5 and ',, Aqjpe-nd-x VIl). Apropriate adjustrn'entz

for basin size and shape were accounted for. The~se hydrograpY~s were

routed through the reservoir to determi-ne iraxirrui pool elevations.
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. , j I I' A i I1j1J,.: 1", routing purp)se-s, the pool at

, ;IJ.:,:; ,f 1,joi7 ww:! ,1 LJ t L-L at elevation 711 nsl.

sg .- s~tiuiucL.lt.1 ariJ trye-diktarge data were utilized

i,,u tjt ,,., -C I.)rt. FIK-'ds were routed through the

i-.. u ,; r~ti p, I,,',I .aIl.'av uischarge up to a Pool storage

h,'at i, ; ,.9 ::-c And a Er. principal and emergency

;,-. c,.v t (c'rs al,':,L 723.9 msl. Pool elevations above

-17.9 r wt. w,,t, routed o \;V the ;o:r-overflc section of the dam.

5.6 (,'tort-a29fLn Potentiial: Thrt predicted rise of the reservoir

p xl and otl . p .rtimt.t data wer, uct-rvuned by routing the flood

rhroUgt' tit rt ,sCrvi :i< previously described. The

Al I I t I ( Xd CC' 1 (A IF y'ar flood, 'I PF and PMF) are

~r;. v , 1 ,! , ' c Ta£le 5. 2:
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TABLE 5.1 - RESERVOIR PERFORMANCE

Hydrograph

Normal 100 Year
Flow Flood PMF PMF

Peak Flow, CFS
Inflow 2 2186 5089 10,178
Outflow 2 780 4947 10,178

Maximum Pool Elevation
Ft, ms] 711 725.9 729.3 731.4

Non-Overflow Section
(Elev 727.9 msl)

Depth of Flow, Ft - - 1.4 3.5
Duration, Hours - - 2 4
Velocity, fps* - 5.1 8

Tailwater Elevation
Pt, msl 696 700 703 705.2

*Critical velocity

5.7 Reservoir Emptying Potential: A 24 inch diameter gate at

centerline elevation 701 msl is capable of draining the reservoir

through the outlet pipe. Assuming that the lake is at normal pool

elevation (711 msl) and there is 2 cfs inflow, it would take approximately

one day to lower the reservoir to elevation 752.1 msl. This is

equivalent to an approximate drawdown rate of 10 ft/day based on the

hydraulic height measured fran normal pool to the centerline of the

drawdown pipe divided by the time to dewater the reservoir.
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5.8 L\'aludtion: The U. S. Arml,, Corps of Engineers' guidelines

indicate the appiopriate Spillway Design Flood (SDF) for a small

size, significant hazard dam is the 100 year flood 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 dan (60 percent of the SDF). During the SDF, the darn will be

r overtopped for a period of 2 hours up to a maximm of 1.4 feet and reach

a nm-ximum velocity of 5.1 fps.

Hydrologic data used in the evaluation pertains to present day

conditions with no consideration given to future development.

-22-
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SE2TION 6 - DAM STABILITY

6.1 Foundation and Abutments: The dam is located along the

western edge of the Piedmont Physiographic Province of Virginia. The

original design report described the site as being underlain by the

Wissahickon Formation; however, recent detailed mapping indicates the

site is actually underlain by the Rich Acres Formation of Precambrian

Age (1020 million years old). The Rich Acres Formation consists of

coarse-grained norites, metamorphosed gabbros and diorites. These rocks

are simular in texture to granites, but are comprised of more basic or

dark colored minerals. Less than 500 ft west of the dam site the

Prccambrian Leatherwood Granite is exposed. This material, typically

granitic dikes and thin sheets on top of the Rich Acres Formation, is

thought to be derived frcmn the same magma as the Rich Acres Formation.

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.

Bedrock underlying the site includes a relatively thin weathered

zone consisting of disintegrated rock and/or residual soils. At the dam

site the residual soils are overlain by up to 9 ft of alluvial deposits.

The alluvium generally consists of silts and silty clays underlain by

saturated sands and gravels. The centerline of the dam was excavated to

hard rock except at the abutments of the dam. No rock was encountered with

the backhoe in either abutment. The foundation contains an irregular

rockline due to the intrusion of more resistant dikes into the surrounding

-23-



host rocks. These dikes occur as ridges crossing the centerline at an

acute angle. The centerline of the dam was placed on one of the wider

ridges.

Gradual consolidation of underlying soils was anticipated during the

application of fill materials. SCS recognized the presence of a 5 ft-

thick stratum of low strength ML material overlying the more permeable

sands and gravels in the floodplain area. An overfill allowance of 1.5 ft

over the floodplain section was suggested in the design report to compensate

for residual consolidation in the fill and foundation. The underlying soils

probably had essentially fully consolidated under the applied load not long

after completion of construction. Based upon the performance history of

this dam and the soils testing performed during the design phases, a

stable foundation is assumed.

The potential for seepage through the foundation was recognized, and

a cutoff was included in the design. It was estimated in the design report

that approximately 30% of the stream flow was carried by the alluvial

gravel underlying the dam site. A cutoff was designed to extend one ft

into bedrock along the centerline of the dam. The designer recognized

that some seepage may bypass the cutoff and a foundation drain was

designed to acconodate this flow.

6.2.1 Materials: "As built" drawings describe the dam as a

hoviogeneous structure. It was reconmnended that all NH, ML and SC materials

be placed in the cutoff trench, center and upstream portion of the dam,

while the SM materials were to be placed in the downstream section as

directed by the engineer (see Plate 5, Appendix I). All fill materials
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were to be compacted to 95% of maximum dry density in accordance with

ASTM Standard D-698 (Standard Proctor). Ccnpacted densities and shear

strength values for the embankment materials are sumnmarized on pages 2 and
5

3 of Appendix V. Specifications for maximum lift thickness and maximum

rock sizes were not observed in the design data provided.

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

was constructed into 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. Details

are provided on Plate 4 of Appendix I. During the field inspection, no

flow was observed from the left seepage drain outlet, however, the right

outlet was iron-stained and clear water was flowing from the outlet at
+

gpm-. In attempt to prevent piping around the principal spillway pipe,

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

6.2.3 Stability: A stability analysis was performed for this

structure and the report describing the engineering design data used is

included as Appendix V. These data were reviewed along with the stablity

analysis and were found to be acceptable. In the first condition,

assuming the embankment alone with a fully developed phreatic line, a

factor of safety of 1.43 was calculated for a 2.5H:lV downstream slope

without drainage. A slightly higher factor of safety was concluded under

full or rapid drawdown for an upstream slope of 2.5H:lV over 3H:IV with
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a 10 ft berm. The second analysis considered 6 ft of foundation material

with an in-situ shear strength of 0 = 0, c = 200 psf (based upon pocket

penetrcmeter readings). Assuming a moist embankment and no consolidation

of foundation soils during construction, a factor of safety of 1.22 was

calculated for the upstream slope (2.5H:lV over 3H:IV) and a factor of

safety of 1.07 for the downstream slope (2.5H:IV).

The dam is 32 ft high and has a crest width of 14 ft. The upstream

slope is 2.5H:IV with a 15 ft wide berm at pool level between elevations

711.4 and 712.4 msl. The upstream slope then continues at a 3H:lV slope

below normal pool. The downstream slope is 2.5H:lV with a 15 ft wide

berm between elevations 711.0 and 710.0 msl dipping into the dam. The

dam is subjected to a sudden drawdown since the lake level can be drawn

down at a rate of 10 ft/day. This exceeds the critical rate of 0.5 ft

per day for earth dams.

6.2.4 Seismic Stability: The dam is located in Seismic Zone 2.

Therefore, according to the Recommnded 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: In the SCS stability report (Appendix V) uncertainties

with regard to the strength of the soft ML zone were recognized. Consequently,

the following recxmrendations were made: "(1) Removal of all or part of

the low density material fran the foundation..., (2) Determine the shear

strength of the ML zone from undisturbed samples, (3) Or provide additional

berming both upstream and downstream" The "as built" drawings indicate

-26-



that the last recommendation was utilized in design and construction of

the dan.

For the purpose of this evaluation it is assumed that the additional

berming provides adequate factors of safety, altxugh it is not known if

any further stability analyses were performed. It is likely that the

factors of safety are above those re nerKned in Reference 1, Appendix VI,

since (1) a conservative value (c = 200 psf) was originally assumed for

the foundation soils, (2) the original factors of safety developed from

slope stability analyses did not account for an increase of strength

during consolidation, and (3) the berming on the downstream slope and

additional berming on the upstream slope will modify the slope

configuration resulting in a higher factor of safety. Based upon the

visual inspection, performance history and the design report, the

foundation is considered sound and the embankment is considered stable.

Overtopping is not considered 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.

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 711 msl.

i
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SECTION 7 - ASSESSMEN/RFMEDIAL MEASURES

7.1 Dam Assessnent: 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 Spillway

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 a period of

2.0 hours up to a maximum of 1.4 feet and reach a maximum velocity of 5.1 fps.

Flows overtopping the dam at a maximum velocity of 5.1 fps during the SDF

are not considered detrimental to the embankment with respect to erosion.

The spillway is judged inadequate, but not seriously inadequate. Review of

available stability data indicates the structure is stable as designed.

7.2 Recommended Remedial Measures:

7.2.1 Emergency Operation and Warning Plan: It is recomended that

a formal emergency procedure be prepared, prominently displayed, and 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

frcm the downstream area is necessary.

7.3 Required Maintenance: The inspection revealed the following

maintenace items that should be scheduled by the owner during a regular

maintenance period within the next 12 months.
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a) The grass and i, ces on the darn eubankmnt should be cut at

least once a year and preferably twice a year. Maintenance

is recomnended in the early stumier and fall.

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

trees should be remved from the embankment.

c) Bare and rutted areas created by vehicular traffic on the

crest of the dam and in the emrgency spillway should be

backfilled and reseeded.

d) Vehicle traffic should be restricted on the dam and in the

emrgency spillway.

e) Eroded areas present at pool level on the upstrea slope

should be nonitored quarterly to detect any significant

increase in erosion, which my require the installation of

riprap for slope protection.

f) Fishermen should not be allowed to dig up the embankmnt

and existina disturbed areas should be regraded and seeded.

q) Foot paths on the embankmient should be reseeded.

h) The eroded area present below the berm on the downstream slope

should be backfilled with comp)acted soil and reseeded.

i) Debris should be removed fron the trash rack.

j) Vegetation should be removed from the left seepage drain

outlet.

k. A staff gage should be installed to monitor water levels.

-29-
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Photograph No. I -Upstream Slope

Photograph No. 2 - lflnstrean Slope



Photograph No. 3 - ntake Structure
(Note Debris in Lcw~ Flow Inlet)

Photograph No. 4 -Outlet Pipe and Plunge Pool



Photograph No. 5 Emergency Spillway
(Note Erosion Due to Vehicular Traffic)
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L-' S DE, PART M ENT OF AGRI CU L1TURE SOIL CONSERVATION SERVICE

1~ U o a.' .

A ofc ina: ent Jc-!n mor:%ation is CiX'er on £,,hee _ U

c a an, no' o etdlu!oc uoed in this Je::ign are Liven in thoi f-11-

>&.i on a 1n N 17~anu o. 7,Lirmiting Crito_,r~a for the
Ec~n u.

!.a fl'n i .On.&c No. ,, enorelConcrete Flo-e

.40 . oni' 3oo4 n an. Jc' No. 4, PiJ~rogy, Supplement A,

N . a 1 nCI .n 2 o nC Han-' honkH. ,E~da lc and No. 8, Geology
.O.o: ia! En[7,ine -- nF HaniLao>1- No.(1 5:c:'Ien

- .- a .~l~ No. ., a-U S:ilB1a, s
1 0  

.'01'eh~a L.-cN.', ou'.-al Des-'gn o!

~ 'a ch Fcl-e1 ea'e No. 10 Soira-e -F-oo?.:ai e:-

c~ne i c a 1Rt ra: ~e INo. 1?, roe,: ':e for onC a'- 'v n nm;1m

2, - . .

.~... .. . . .. c~:[:il 0 no

a~

"o dOu"]U onJi of

''a :0..1 ai.c a t into earci;. ani :'oii-: in0

Copies of reports concerning geologic conditions and soil engineering
tests n're included in the design folder.
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Yethods and Procedures

1. Pocket penetrometer readings were taken and recorded in the test pit
logs. The abbreviation pp. st:nis for pocket penetrometer. The readings
are in tons per square foot. The moisture of the layer has to be taken into
account in estimatijg the bearing strength. When a material is wet it has
nn= leas be;-ing strength th..n when it is dry.

2. The s.al! s&ajplns are not correlated to the test pits in the correlation
chart. This is due to the ccplexity of the alluvial soils. But these
ssbles are correlated to the different layers in the crosm sections.

3. Soils that wilJ be present in the construction material are classified
for easier correlation to the samples. Standard description of these soils
ae included.

4. in the lop the unlerlying rock is referred to as granite and coarse
granite. This is for simplification into easily understandable terms.
Actually the "granite" is a gneissic syenite. Thia is a rock that has
orthoclase faldbpar and biotite mica as the major minerals. It contains
little, if ar7, quartz. Plagioclase feldspar and muscovite mica are
present in minor amnounts.

The geologic nwee for the "coars, grained granite* is pegmatite. It is
compzoed of larr'e c. 3 .s5 of )rthoclase feldspar, muscovite mica and
quartz. It is more nciJ thxn the local granite. The pegmatite occurs
as dikes in the na3a of gneIssic granite.

ThA cert-!lne of the der was moved 100 feet upstream. This was to
iLnirar that, th,, cut-cff trench -est on a firmer foundation. This r.Ade it

S-na,( VW( 1nvetiiat~c;n ,-n this clam nit-. A a residt of'
tnis, tho,.r . ar-, t.'( 11St n' test nit lo's. On the pl.ns test pit numbers
tnat would nc:z-r ct6J'lna',,,_ th-( !.1fs-rent parts of the dam are not in
them loat ir-n". 3StluKnt test pits wern dui to investigate the geologic
conlitions of t.ou, latter i .atins.

\~ 4 ~s ci
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3DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

GENERAL
V: rginia _ Henry - L -_.W cns~](:ther'O0o]CTi '

State __(oa nty it. %,4 Sec I R Watershed

Suti are,.sr _ Fund class ST- 8 Uste number Site group . _ Sruc , cias a
FP 2., AP I etc I

,n.e jae, bv Mack. T., GcoIQg1 St.[q ,nent used -Cae- backhoe . . . .ate _ 7/( -

rati.ufe and ttleI (Type. SLe, rra e model, etC)

SITE DATA

Dinae &,to 20 -- Z, 0-8 , 13 31 acres Type of structure Earth Fill Purpose _Flood -Prev _vnti on-
Direction of valley trend idownstreamrn SE Maximum he-ght of til 31.4 feet. length of ill - 500 fee

Estimaied .uume of compacted fill required . _ ZeB99_C bi. C r yards

STORAGE ALLOCATION

Volume (sc ft Surface Aree tacres, Depth at Dam (feet)

Sediment 7____ 1 0_ ] .

Fdwaler 418 5_ 37.0 26.3

SURFACE GEOLOGY AND PHYSIOGRAPHY

Phy.lrg ,C ascrnt.' Piedmont province Toporaplr, rollin _ Atitjdu of beds, Dip none Strike none

S, ., uMeeeS 10!u- 15 peren R,jh! 45 _ percent Width of floodplain at e nterline of dam 275 fi

* Gen . it ot s e li aie V6- i- undarlain hy thi- Wisahion-formatlizrn

Acc cr.Zin t c L.928 f&£ia1Qgic Map -f -Vrii- ibi ptke-r -

__ _%naary of the Lea therwood _Zranit _anAh1.__Wissahickon formtion

4fljy onc mile upatrcaiL.

The rock prEsent is a syenit-_gneigs. fthhe soith-

&neiss gre orthoclase fel daradbit e ~mica- Thi gneic wathrs..
to a Cecil soil. When plagioclase feldspar is present as part of the

total feldspar content the gneiss weathers to a Lloyd soil. This syenite

gneiss is similar to the orthogneiss in the Leatherwood formation,

Detafledgeologic mapping would_4perhap~s ssifv it as an orthg n.iss.

12Qrderig theLeather oad gr-n i -e

-This rock is cut bY__pe titSe diesitthe area of thp dnm site. Thuenp
dikes are composed of larae crystals of orthoclase feldspar, mugcavite

mias _ a qr tZa _ThWL_weather a little more deeply than does the
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adjacent syenite gneiss. The pegmatite dikes form an Appling Soil.

Two small streame are present in the stream valley. The larger of the
two is next to the left abutment. Between these streams is a low floodplain
that rises only from one to one and a half feet above the stream channel.
The streams are agrading. They join 550 feet downstream from the proposed
centerline of the dam. The stream valley is part of a dendritic drainage
pattern in whch the streams are strongly entrenched.

Centerline of Dam -

No rock was found with the backhoe in either abutments of the dam. But
hard rock was encountered along the entire length of dam centerline across
the floodplain. It appears fairly regular. It is deepest in the center
of the floodplain. Here it was found at 9.5 feet at station 4+50 on the
centerline of the dam. Firm bedrock becomes somewhat shallower in depth
towards each abutment. It is most shallow under the centerline of the
proposed conduit. This rock can beat be classified as a greisen. It is
a hard contact metamorphic rock that has formed between the pegmatite
dikes and the syenite country rock. The pegmatite is downstream from the
dam centerline and the syenite is upstream. Minerals in this rock are
quartz, feldspar, actinolite and muscovite mica. It is hard and is more
resistant to erosion and weathering than either the pegmatite or the syenite.(The rock is white in color.

The recent sedimentation along the dam centerline in the floodplain is
extremely complex as can be seen from the profile. However, one layer
is common to most test pits in the floodplain. This is the water bearing
sand and gravel layer that occurs approximately 6 feet below the ground
s,-fae. It is through this layer that approximately one third of the
water in the stream valley flows. Below this water bearing layer is a
buried residual soil. This old soil is not wet but has remained moist.
This is due to the compact nature of the soil.

Foundation -

The foundation contains an irregular rockline. This is due to ridges of
greisen crossing the foundation at approximately right angles to the strike
of the stream channel. As can be seen from the detailed geologic and soil
map, the strike of the greisen is approximately M 670 E. This forms an
acute angle with the centerline of the dam which strikes M 580 E. At least
two ridges of white greisen were found in the foundation. The narrower
is downstream from the dam centerline. It is on the wider one that the
centaline of the dam is placed.

Several distinct layers of alluviuim are present in the foundation area.
The highest of these is a brown red oxidized layer of silty clay. Below
this all sedimentary layers are reduced. The upper of these reduced
layers is a silty clay that has a high moisture content, a low dry density
and a low pocket penetrcmeter reading. Below this is a layer of water
bearing sand and gravel. Thro,,h this flows nuch of the water of the
stream valMey. This wal-r 4s.rir a-zr thick in the toe drain area.

S~.-7



fram a pegnmatite dilkD that cuts the syenite in this area. At a depth of
greater than 10 feet in this soil angular sand and gravel size particles
occur. On the right abutment 800 feet upstream the syenite is within
7 feet of the ground surface. Here a Durham soil occurs. This soil type
has a sandy texture. It contains same silt and clay. No rock was encountered
in the borrow area closer than 750 feet to the centerline of the dam on
the right abutment.

(
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UNITEO STATZ.L bLPAtR',FNT OF AGRICULTURE

SOIL CONS'l -VATION SERVICE

SOIL SAMPLE LIST
SOIL AND FOUNDATION INVESTIGATIONS

t ocation e County, Virginia Owner_

Watershedl Leathey'wood Creek Sub-watershed Spring Branch Site No- 6

bR. C. Barnes. D 8te_ 19_63
Su.bmitted by _______________________________ oe1

Sent by__Trck Government B/L No.
(carrier)

Field Sample Description Depth Type of

Lob. SampleS Sample

No. No. Location Grid or Station From To Undist, Dist,

2E8- .. STIu, _ 501 L CA o2+ O .0 4.8 V

258 - 2 _,,_riL12.8 V

260 - I"' L C/11+ E 10.9 v

102 - 1 1.0rea 1.0 10.01 V

104 - 1 81.L0 8

( - 20 2 -2 "__ 8.o0.8 V

-1 c DCIL -- 4+5o c/L D. 1.0 1.2 V

102 1.2 .9 v

.. .A QI? L' " ___ ___I5- ii 1 . 6.5

-V+. -5o, -. c D +, ~8.1 8 .6 _ v

510 - I__Toe Drain _ 25 tL C/LD L+001.3 8.2)
___ t - ,

Original to Soils Loborotory \ 4', 4e c
Copy to EondWP Unit
Distribute other copies as directed by State Conservationist Sheetl----of--- Shoet

1. -

" U-- -r l-.I



DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

I- _____ Virini Cony-er Watershed .Laf.-odCree~b~h -Camp Branch

sit. nu ber -_6 Site group _Stucure class -- a Investigated by T. Mach,_Geoilo ist Il,_ July /_.3
(signature and fitlej

INTERPRETATIONS AND CONCLUSIONS
MCR Dh-&SRVICE !ISE NLY

1. It i necessary that a cutoff be installe and anchored one foot into bedrock. This
is to intercept the flow of water through the water bearing sand aznd r~avel present
Ln th- flcoplain. As at least one third or pnossibly two fifths of the water flow_n6
dow:ithe va2ley pasoes through this layer, a good cutoff is mandatory.

2. The residual soil 'ong the centerline of the proposed conduit Is fairly hard in place.
Although the downstream portion of the proposed conduit will not be on rock, use can
be 7ade of this firm scil to support the cradle.

3. The proposed conduit can be moved to the right to lower the rockline. The slope of the
rockiine in this area of the left abutment is 1 to 6. But the white greisen rock here
is fractured and can probably be ripped with heavy machinery.

L. The toe d4ain area ccntaiis a layer of water-bearing sand and gravel (DS 510-1). This
layer allows free passage of water through much of the floodplain. But at some places
this flow is stepped in the toe drain area, TP 303 locate' 65 feet downstream from the
centerline of the dam. sows the water-bearing sand and grave' to be absunt. This
irfcrmnation can be taken into consideration in design of the toe drain.

A layer of soft, mcist gray clay (cl) blankets most of the founJation of the dam. It
ccc,-u from aT :roximately two to seven feet helcw the ground surface. As removal of
thl_ frcr. te foundation will be expensive, the desirn of the dam should be adapted to
thnt con itlon.

*. F'r. - -ya7naton of itr surface U-e rock in the emergency Fpillway is thought to be
rl'. ! with neavy machinery. However, this oinion is from the surface conditions
rf *7. r:Ck an'd may no+ be true at depth. At least 10 feet of this syenite rock has

"c :" r -c. ve .

A Y el' y 30 percent of the borrow material for the dam will come frcm the Lloyd
s I i. trie emerency spillway. Of this material the most suitable for construction

-t :eJ Iay that is closest tc the surface. The next most suitable is the
y- - .:t lel--w the clay. The poorest construction material in the area is the

7- a material below the silt. This is to go only on the downstream slopes.

-. 4 a .n t e borrow area should becnly down through the red silt horizon.
S ,:-,wi mica material is to be discouraged unless it has to be removed as in

-u-o: s,.Ilway. The Uppling soil of the borrow area is fairly good construe-
- -:. t R.a a low clay content. But this clay may be enough to tie the sam

*- A ,, ii ostruction material could be made by mixing pan load for pan
. .Y. lhr.zonr clay with wiite C1 horizoi,'.ppling sand. The Durham soil is

- -o . , ,-rruw arma. It is silty and sandy. Compared to the other
-t forms a fair construction material.

- * - .,-r, borrow material available in the right abutment. But of the
S.. , .od clay material for the cutoff and core is scarce.

...... ii I
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UNI'r-1D S1..\TS (;(iVFRNMEZN T

TO R. C. Bar:,.ts, St.ate Cc,-ze--vazior. DATE: Gctcber 20, )C
Ean6~,E~r, SCS, Ihr.,Vir :h:,a 23-240C

F R OM Ec S. Decker, Head, MolIecm- Laoratoryl,

SCS, Lincoln, N~rso l -

sUJc:ViJrginia 'vT-08, Leathe--v.c. C--- -, Ste No.

2. Fin SCS-5' Tra-:a _--- -- ,3- 3 sheets.
3 1~o SC~ 2 Co- PtI~ezstance Report, 6 sheets.

5. F-n SCC S-357, S'---a' - ty Analys is, 1 sheet.
C -. st ..a. c..l Pla a:-.

c.ad v%, 4 a as describel 4n the Coicj'

L. -..- ac fc.0, -fr&: -c valey aliuviuz na a 10-.
of5 ~cf 2. 1- 7 feet, ti- low 'DIastjit

i.'T U a ac.~-' f.-.: [1.3 to 78 P-c-f. ?.aZone
dutc a'Ca a.' soit. 0ne ,'Ln-iy stzt:, srela'tively den-se. A test

inthisn zone s-howed an in,-place density of 118 p.c.f.
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C. Strerth: Ba-sed on ac-nsity, it n~ay be- assuzsed that th'e te.th f
thec s-.ratificl, sanay zunc, will be: adcua-te for the size of s,-,;- , ,

Planned.

Thie availz-ble ir-forma-icn oni the socft ,L z one overlying the trtf c
sands :rndica-zes that th1-is material has low shear strengt h. Tne

z~ostrecontent of this material is in the range of 50 perce-nt; there-
fore:, satusirtion may Ie ass,-zned. Poclk-et nenetroneter readi.-gs a.- low

as 0.1 t.s.f'. were obtained and were generally in the rre cf C.1
to 0.3 t-s-f. Thle -oocket nenetroeter is calibrated to read cona;res-
sive strength in tons/ft.2 '. Shea-r strength ecu,,als one-half ',he c_
pressi've strength; therefore, the in~dicated shear strength based on
the po,,ckct -renetrometer rea-dings would range from c =100 p.s.1'. to
c 30. .S. f .

AF. an add--iinal check o~n tis material, a Earva ,rd mirniature cozntac-
tionteeswasmacr on ~as: icsionLamle 6 w7-,8 to, provocea

fr evfo .he soft CL zone'.

c ecu ,va10..Z SOr ce
L 0 - .conir the low str E:n:t

e ~i comsiucsh ca---
s e 1 roLsuu rej-res:2nt a coie

j ' n:D7 :or esti-.at7n -tn, conzsolia

I I u u,--n. 5 :.:crj for' t(,t we sueoct a
c-, c f. tc: zone.

C,. 1_4e 7 .rr3w smIs s , 4itted are classed as M:7, ML, SC
1' crsrrccco:ths mateL;l apiocars to be norm-al for

. i ntn~a- th.e more -,Iastic, finur grained materiuls
c, u tr '-, fzice zor~es-.

B. Cv t. -t:Stasndard Proctor compaction tests were m-ade on1
C,;, tnc c ate subm-.itted. The sampls were sutmitted in
mostr-toh a-%; andi thie firsLt point on teProctor curve rere

ren: hemoIsturecorsn of the ,-.amnles as receive-d. Tne compactea-3
dernsi y of the c and '.L m:aterial from the emergency ,-sp.ilway is low.
7The decte bta ±ined wt-re- 77.0 '-c-f-.'fOr both materials.
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The contacted density of the EM, ML and SC materials from the borrow

area a-=,ear to be normal for thi.s type of material. The cc.-szc ted

dernsitv of the borrow samples ran~fed from 96.5 P.c.f. to 103 p.c.f.
The Lnport ance of subm-itting ma-Lerfils of this na~ture at',tra

moisture ceatent is shown by the following comparison of ccms7acted

density for the low densit l lla amls

Co a ci C om a czi.On C3.nmoaction

Sample Class LL PI TesT Sts-.:tcd Test After Teot Aft-er

No. frcm 1,trl Ar r.i. Aimr Dryinfr

i stur e a.r Pa de d Water Added4

Conter.i with Stray arnd th,.e itr

Gu-n and Tes-t Cor, el 3 Da,'s

_____________ ~ 4,- "?~ T-i'e v croTt

7 
7

wc c'--, w

iC OL~~iflC. ar ,

a., (D.,e s

_____________________ ______________ _____________________ ________________________ _____ 5 -5____________________________________

(.A7ML 71.1 (12.0 2CC)

6 56. -r. - - .5__ -



( 14 - C. Barnes -- 10/10/63-
Be':: S. Decker
S"., jj: Virginia iWP-08, Ict;rcaCi-e1-, Site I~lo. 6

Thec test values are consideril representfutive and are stsatr
desir values for the embarcr. materials.

SLOPF S.' niLiIY

Thie s-.a it of te p'cnoca n was checked for twc cond~ition,;.
one alysis Considered, the &-~~ lone with a full, - ce

phetc line. For L..ic; cc.u di er analysi.s was made on a 2 1/2:1
downstre=- slope with --t dox.in, c. 1"e factor of safety obtairnod for a.
hc~nogeneous fill of ,.e lowest Ztren---i materials tested (64,,727) was 1.43.
The unstre - slope proposed is 2 1/2:1 ovcr 3:1 with a 10-foot e. Th
factor of safety for the upstream slore iurder full drawdourn wouldI be
Sl ",Il I g-her than that shon for t~l downst.ream slose.

The 0 rj nayss c a a tics natof

src-'- -.- ct- . of'~ 0, c .. '. p.c cb as e
Th iins o: Lt. "' Zas.- f

c,:'. ar

r2 2u 1.

.us C,. a,.

r~ L

A~". ~ /0 2 ~iL.t~
~ ~r m..t

B . C rre.:T,, e cat . a . to n bo 'omck'tru} ..
AJr sestlo Ao- Uof5 fect il, st"gc 'LcJ
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reVu-k Si. NeOr .

hetrerA- choQ~ be baickfille-d wQt- ML or SC material li ke
S GcIie 6Cvj2 and C4v(3. :. t ktl .soals bLe comnTacted t

-' of5% of Su-and::rd ?nzx

C. PiialSiwv:2. urscpiialsllyinthe vilcini ty
of~oaio 2<5 n btorloutonfrom a founr.dationGr sztzrndplo--t,

th, an the abaundurned locat-o a7-:t Sta ti-on 3+50.

tithe Staztion 2+75 loa~nthe con: duit will be tedded in be:--drck
th--roughout mozt of its 4et .At the p-roposfed grade the upp.er end
an-d thNe locwer en-d will not* b-e on.- bedrock . It may be possible,
ho's,.ever, to sk'ew the cnutor shift. it more to the left and obtain

feter :a.nUat on conditon i. - n tevicinity of thle ris-e.

D. D1i :.r-, 7n ert ;a:~nSome zones, it- is log~ea
.. .- Wr. elage mnay be expected to

*~~~~~ 7:. -. . . . . . :cf0 s we I as in the abut -
~. ot c~somin nedrook. We suggrest

- .. -. .~ :.:>tfor fona~nseep.age

- U.6 ama exten- ati

.of ni.dctuf~ out r6.0 feOet is
- . . .:. n M ,- rno et 5 f eet is

',LudS mater4-ian tecne
cr UJ SM in the downsZ; t r

.u . a -- inur .. rvng-th and nay be used,
zt::. t2 n te , rweve -', piace tnt in the downstream

0Wu.. 1cd Iac LOt co....xol of toe phreatic line within

All maeil hudbe plcdat a milimum Of 95% of Starndard
rrocto:r densi;-ty wi-th the- mci 1sture content conitrolled slightly
on.- thec wet side of oti~
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2. L're ."The follow.Irc aler.tt lope digsare sucuested:

a. If'th low strtc so o' L raterial ir. the fouruati:n
a~e CZQ~U. T: .12 1/2:1 over 3:l upstream slope

w~t a 10-fr- 2 - /2:1_dcownstream loehave
sc- acto ry !au c o c, of and are rcmeaa

b. Ifth low ror Zr. -' c' M'L are stremoved from toe

Lou :~atio: we . -, U e berm width be increased to
2' ee or. te.>cand th,-at a 15-foot ben--n be

a....~ totoe s 'a about elevation 711.

3. "' :: ro.An ove -' all: tor of 1.5 feet over the flood4-

~esr a -.- ' -satefor residual consolida-

t woans ovov.
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