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20. Abstract

Pursuant to Public Law 92-367, Phase 1 Inspection Reports are prepared
under guidance contalned {n the recommended guidelines for safety
inspection of dams, publtih%ﬁ by the Office of Chlef of Engineers,
Washington, D. C. 20314. he 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 avallable 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
certalin engineering aspects cannot be fully analyzed during a Phase 1
{nspection. Assessment and remedial measures in the report include the
requirements of additional indepth study when necessary.

Phase 1 reports include project information of the dam appurtenances, all
existing englneering data, operatfonal procedures, hydraulic/hydrologic
data of the watershed, dam stability, visual inspection report and an
assessment including required remedial measures.
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PREFACE

This report is prepared under guidance contained in the
Recamended Guidelines for Safety Inspection of Dams, for Phase 1
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, and
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 cbservations of field comditions 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 conditions which might otherwise be detectable if inspected
urder the normal operating enviromment of the structure.

It is important to note that the condition of a dam deperds on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
cordition of the dam at same point in the future. Only through
frecquent inspections can unsafe conditions be detected and only

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

Phase 1 inspectians are not intended to provide detailed hydrologic
and hydranlic 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
storm 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 comdition and the downstream damage potential.
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF DAM

Name of Dam: Leatherwood Creek No. 4 Dam

State: Virginia

Location: Henry County

USGS Quad Sheet: Martinsville East

Coordinates: Lat 36° 44.5' Long 79° 45.7'

Stream: Wet Branch of West Fork of
Leatherwood Creek

Date of Inspection: July 1, 1981

Leatherwood Creek No. 4 Dam is a zoned earthfill structure about
330 ft long and 41.5 ft high. The principal spiliway 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:1V side
slopes. The structure is classified intermediate in size and is
assigned a significant hazard classification. The dam is located on
Wet Branch approximately 1.0 mile west of Leatherwood, Virginia. The
dam is used for irrigation, flood control and recreational purposes,
and 1s owned and maintained by Mr. Dana E. Barrow.

Based on criteria established by the bDepartment of the Arm,,
Office of the Chiet of Engineers (OCE), the appropriate Spillway
Design Flood (SDF) is the % PMF. The spillways will pass 20 percent
of the Prabable Maximum Flood (PF) or 40 percent of the SDF without

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

-1-

e —— —— e e ——— - —— v

ha Y T AR
T TR Y B O U
T ;n;ﬁ?ﬁ RS, T 4.: HO

—e .l

B I N P I Dttt et

A yats b s




3.5 hours up to a maxirmur of 1.7 feet and reach a maximum

velocity of 5.6 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 analvses
for the upstream slope uder drawdown conditions were reviewed and found
to be acceptable. The downstream slope meets requirements recammended
by the U. S. Bureau of Reclamation, however, the embankment crest is
4 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.

e Cammhe e

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 the dam should be cut to the ground and removed. Previously cut trees

laying on the embankment should also be removed.

JUPRN

The eroded areas present along the left and right downstream abutment-

L AR ey e

slope contacts should be stabilized by backfilling, campaction and
seeding or placement of riprap.

The seepage drain outlets should be uncovered to allow free flow.

Al s des Ertin €A
anheniihy

The saturated area present above the discharge ocutlet should be monitored
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quarterly to detect any enlargement of the area or development of flow rates

which may cause piping within the enbankment.

installed to monitor water levels.

SCHNABEL, ENGINEERING ASSOCIATES, P.C./

A staff gage should be

J. K. TIMONS & ASSOCIATES, INC.

Camorwedlth of Virginia

Submitted by:

Original signed by
Carl §. Anderson, Jr.

Approved:

Original signed by
Ronald E. Hudson

Carl S. Anderson, Jr., P.E.
Acting Chief, Design Branch

Original signed by
JACK G. STARR

Jack G. Starr, P.E.
Chief, Engineering Division
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Ronald E. Hudson
Colonel, Corps of Engineers
Cammander and District Engineer
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SECTION 1 - PROJECT INFORMATION

1.1 General:

1.1.1 Authority: Public Law 92-367, 8 August 1972, authorized
the Secretary of the Army, through the Corps of Engineers, to initiate
a national program of safety inspection of dams throughout the United
States. The Norfolk District has been assigned the responsibility of
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 Recommended 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: Leatherwood Creek No. 4 Dam is a zoned

earthfill structure approximately 330 ft lcnu and 41.5 ft high.* The

crest of the dam is 14 ft wide, and side slopes are approximately 2.°
horizontal to 1 vertical (2.5H:1V) on the upstream and gownstream

slopes ot the uam. A 10 ft wide berm occurs pztween elevation 7066.7

arc 767.7 msl on the upstream siope. The upstream slope is 3H: 1V

below the berm. The crest of the dam is at elevatior 788.5 msl. "As built"
drawings show the presence of a cutoff trench which extends to "firm rock"
and a seepage drain beneath the downstream slope. There is no slopc

protection on the upstream face of the dan.

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




The principal spillway consists of a reintorced concrete riser
inlet.  The riser has ab internal opening of 6 it by 2 ft, and is
approximately 28 ft high. The riser has a low level orifice
(1 £t by 1 ft) at an 1nvert elevation of 766.2 msl and two overflow
weirs gt clevatdon 77700 msl. A 24 ainch diameter slide gate in
the riser at an lnvert clevation of 751.1 msl is used to drain the
sake . The outlet pipe 1s a 24 inch diameter reinforced concrete pipe
which outlets at an elevation of 749.2 msl into a riprap lined plunce
pool. (S Plates 5 and 8, Appendix 1)

Tne aergency spillway (EMS) consists of a vegetated earthen
charne]l spillway located at the left abutment, having a crest
clevation or 784.8 mal. The EYS has a bottom width of 100 ft at the
cortrol secticn, 3H:1V side slopes, and is in a cut section. (See
piate 2, Appendix 1.)

i.c.0 Location:  leatherwood Creek No. 4 Dam is located on Wet Branch
ot the West Fork o Leatherwood Creer, 1 ndle west of Leatherwook,
Virciiis. tsee Plate 1, Appencax 1.9

“

1,200 Bi1ze ana Classilication: The dam 1s classified as an

Intermediate Cloe structure basen on 1ts heaglit as defined in Reference 1,
Appeiatis

L.o.4 Hazara Classification: The dam is located in a rural area;
nOwWr, base Uion the proximity of an inhabited dwelling located
< Tues aownstrear, and several dwellings 5 miles downstream, the

dam 1s assianed 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. Dana E.
Barrow of Henry County, Virginia.
1.2.6 Purpose: Recreation, irrigation and flood control.

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 i
constructed by Larramore Construction Campany and completed in 1964. ‘

1.2.8 Normal Operational Procedures: The principal spillway is

ungated, therefore, water rising above the low level orifice and overflow
weirs of the riser outlet is automatically discharged downstream. lNormal

pool is maintained at elevation 766.5 msl just above the invert of the low
level orifice in the riser. Flood discharces which cannot be absorbed
bv storage and the riser, flow through the emergency spillway at pool

elevations above 784.8 msl. The 24 inch diameter gate at elevation 751.1
msl is manually operated, and is available to lower the lake elevation

below normal pool for maintenancc purposes.

1.3 Pertinent Data:

1.3.1 The drainage area is 2 square miles.

Drainage Area:

1.3.2 Discharge at Dam Site: According to Mr. Barrow, the

flood of record occurred in April 1977. A high water mark placed on a

tree measured 16+ ft above normal pool {Elev, 782). This corresponds

to an approximate discharge of 65 cfs.

-7-




Principal Spillway Discharge:

Pool Elevation at Crest of Dam (elev 788.5) 71 CFS
Emergency Spillway Discharge:
Pool Elevation at Crest of Dam (elev 788.5) 2000 s
1.3.3 Dam and Reservoir Data: See Table 1.1, below:
Table 1.1 - DAM AND RESERVOIR DATA
keservoir
Storage
Elevation Volume
feet Area Acre Watershed Length
msl Acres Feet Inches Miles
Crest of Da- 788.5 26.9 432 4.2 L€
Emergency Spillwey
Crest 784.% 1.7 331 3.2 .5
. level Crifice
Crcst 7660 g.1 bt of

Streambed at Down-
stream Toe of Dar: 747 - -




SECTION 2 - ENGINEERING DATA

U

2.1 Design: The dam was designed and constructed under the
direction of the USDA, Soi1l Conservatian Service (SCS). "As built”
drawings and design data are avallable i1n the office of the State
Conservationist, U. . Soi1l Conservation Service, Federal Building,
Room 9201, 5th and Marshall Streets, Richmond, Virginia 23240.

A subsurface investigation was conducted at the site by the SCS
during the 1nitial design stages. The investigation consisted of
excavating 45 test pits and drilling 4 hand augers. Subsurface profiles

and a report of the nvestigation with foundation recamendations were

i prepared based upon geologic ficld reconnaissance, test pit and hand
aucger data, and laboratorv testina. A oopv of the desian report is

includad as Appendix IV. Test pit and hand auger locations are provided

on Plate 2 of Appendix 1. Subsurface profiles are shown on Plate 3 of
Apwendix 1, while loas of the materials enocountered are included as Plates
o and 7 of Appendix L.

The dam 1s a zoned, campacted earthfill embankment. The earthfill
requirerents snown on Plate 6 of Appendix 1, specify that CL and M.,
materials e placad 1n Section No. 1 or the upstream face of the '
dam. So1l classificaion 1is by the Unified So0il Classification System, !

ASTM D-2487. The downstream face (Section No. 2) was to be constructed

with ML and SM materials. Select borrow areas were specified for each
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section of the ambankment. “As built" embankment slopes for the
structure are illustrated on Plate 4 of Appendix I.

A review of design data indicates the dam is founded on overburden
and includes a cutoff trench 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 bottam width of 12 ft and
1H:1V side slopes. No field permeability tests were taken during the
subsurface investigation, however, the permeability rates for the foundation
so1ls were estimated to range fram 0.01 to 10 ft/day depending upon the
amount of fines in the materials.

An internal drainage system was also constructed beneath the down-
stream slope to ocollect any seepage passing through the dam. The seepage
drain oconsists of a 4 ft munimum width trench of variable depth. It is 171 ft
in lenath and includes 164 ft of perforated and 20 ft of non~perforated
bituminous coated corrugated metal pipe. The MP 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
oconsisting 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 accammodate a 50 year flood without the pool elevation

exceeding the EMS crest.

-10-
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The emergency spillway is located in a moderately sloping hillside
in the right abutment. The spillway is a 100 ft wide trapezoidal earthen
channel bounded by 3H:1V cut slopes. The spillway is entirely in cut
materials, i.e., residual soils. The emergency spillway was to be undercut
1 ft below final grade and backfilled with"semi-compacted"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
used in design of the ambankment, and foundation material were determined

bv direct shear and consolidated undrained triaxial campression test as

follows:
SECTION SOIL SHEAR STRENGTH PARAMETERS
Angle of
Internal Friction Cohesion
Embankment St Py = 20° c = 500 psf
ML or MH Py = 25.59 c = 475 psf
ML Pou = 220 c = 475 psf
Foundat ion SM* fr = 19° c = 800 psf
SM* Pps = 25.5° c = 100 psf

* Samples from Site 5. SCS assumes parameters are same as those at
Leatherwood Creek No. 4 Dam site.

Brvbankment stability was checked by the Swedish Circle Method Analysis.

The following is a summary of the stability analysis presented in Appendix V:

-~k




The analysis considered a 39.2 foot ambankment. An arc through an
upstream 2.5:1 slope like Sample 64W423 (ML) gave 1.43 as the safety factor
against failure after rapid full drawdown. This analysis assumes that the
foundation will consolidate rapidly and mobilize adequate strength to "
limit the potential of failure to the embankment only.

Since it was not certain that the foundation materials can drain

h

8 rapidly enough to validate the above assumption, an additional arc through
- a 2.5:1 upstream slope like Sample 64W423 and 6 feet of foundation material
replaced by material like Sample 64W423 was analyzed. A safety factor
of 1.31 was determined.

Past experience has shown a2.5:1 downstream slope without drainage

to give safety factors that are higher than those determined for a2.5:1

upstream slope under full drawdown. Therefore, the downstream slope was : [
not analyzed.

1 2.2 Construction: The construction records were not furnished by i
the SCS office in Richmond, but thev are available fram the SCS office
in Washington, D‘. C.

2.3 Evaluation: "As built" drawings are representative of the

ERT Ve S L

|
!
! structure. 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 cutlined in Appendix III.

3.1.1 General: An inspection was made on July 1, 1981 and the
weather was cloudy with a terperature of 78°F. The pool and tailwater
levels at the time of inspection were 766.5 and 747 msl, respectively,
which corresponds to normal pool and tailwater elevations. Ground
conditions were dry at the time of the inspection. Maintenance inspections
are rerformed jointly by SCS and the Blue Ridge Soil and Water Conseration
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 3 to 5 ft+ high brush, briers, and honeysuckle making observation
difficult. Scattered cut cedarsand pines generally less than two inches

in diameter have been cut and left on the embankment slopes.

Scattered shrinkage cracks were noted along the embankment crest.
Some were up to one inch wide, but no differential movement was noted.
An erosional notch several ft wide and several ft deep was encountered along
the lower 10 ft of the left downstream abutment-slope contact. This notch
becames 3 to 4 ft deep at the downstream toe. Another erosional notch
several ft wide and several ft deep occurs along the right downstream

toe at the right abutment contact.

-13-
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The downstream toe was dry and no seepage was observed. Iron staining

and a saturated area occur 7 ft'-t upstream of the discharge outlet and 6
inches to the right ofthe pipe cradle. "As built” drawings show the
presence of two 6 inch cmp seepage drain outlets, however, neither one

was observed.

The riser structure and outlet pipe showed no signs of
deterioration and were functioning properly at the time of inspec-
tion. Debris was not present in the low level intake trash rack. The
slide gate has not been operated since it was installed, according
to the owner. The plunge pool and outlet channel indicated no signs
of deterioration. The emergency spillway was well vegetated and the
width measured 20 ft wider than shcwn on the "as built” plans.

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
steep side slopes. Water was murky and sedimentation

was observed in the upper end. The owner indicated that a 2-3 rt
buildup of sediment hac occurred since construction of the dam.

3.1.4 Downstream Area: The downstream channel consists of a

10 1t wide chanmnel located in a 100 ft wide flood plain, and a valley
with steep side slopes. This valley is heavily wooded with

thick underbrush. Approximately 2 miles downstream there is a
dwelling about 15 ft above the stream channel, and 5 miles downstream
there are several dwellings about 10 ft above the stream channel, and

several camercial facilities about 15 ft above the stream channel.

-14-

e e — e

. s Tedbow B G VRN L ue

G i




3.1.5 Instrumentation: No instrumentation (monuments, observa-

tion wells, plezometers, 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 tnis structure, however, at the time of this inspection,
maintenance appeared to be inadequate. The embankment, including its

crest and slopes should be mowed at least once a year, but more preferably
twice a year. The presence of trees on the embankment, particularly any at
pool level on the upstream slope, may promote the dewvclopment of deep rooted
vegetation and this type growth can encourage piping within an embankment.
All trees growing on the erbankment should be cut to the ground durinag
maintenance operations. Cut trees should be removed from the embankment.

The shrinkage cracks observed on the aembankment crest are believed
to be the result of local drought corditions and require no special
attention. The eroded areas described along the right and left downstream
abutment-slope contacts should be stabilized to prevent further erosion.
This might be accomplished by backfilling, campacting and seeding these
areas or by placing riprap.

The area observed above the discharge outlet is believed to be caused
by blockage of the seepage drain ocutlets. The outlets should be uncovered
to allow free flow. Although the saturated iron-stained area does not
appear to present a hindrance to the normal functioning of the dam, it is

recommended that this area be monitored quarterly to detect any significant
-15-
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enlargement of the areaor development of flow rates which may cause piping r
in the embankment. If enlargementor increased flows should occur, a !
Professional Engineer with expertise in Geotechnical Engineering should o
be contacted to evaluate the problem and make recommendations for required
ocorrective measures.

The outlet pipe and intake structure are in good structural
condition. A staff gage should be installed to monitor water levels.

3,2.2 Downstream Area: A breach in the Leatherwood Creek No. 4

pDam during extreme flooding would possibly create a hazard to the

downstream dwellings.
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures: The normal storage pool is elevation 766.5 msl
or 0.3 ft above the crest of the principal spillway low flow inlet.
The lake provides an irrigation supply, flood control and recreation.
Water autamatically passes through the principal spillway as the water
level in the reservoir rises above the low level orifice. Wcter will
also pass autamatically through the riser overflow crest when the
water level in the reservoir exceeds elevation 775.6 msl, and
autamatically through the emergency spillway when the pool level
exceeds elevation 784.8 msl. A 24 inch diameter slide gate at the low
point in the riser structure is provided to drawdown the reservoir
below normal poc..

4.? Maintenance of Dam and Appurtenances: Maintenance is the

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

. W, ..

District. Maintenance is accomplished by a joint annual inspection by

SCS and Soil and Water Conservation District personnel. Maintepanco

PURERE

deficiences are noted and recommended remedial measures arc 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 1s no warning system

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

during periods of heavy precipitation and runoff.
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4.4 PEvaluation: 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.
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SECTION 5 ~ HYDRAULICS/HYDROLOGIC DATA

5.1 Design: Leatherwood Creck No. 4 Dam was designed by the Soil
Conservation Service (SCS) as a multi-purpose dam, and hydrologic and
hydraulic data is available. Stage-storage and stage-discharge data
fram the design report 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 availlable.

5.3 Flood Experience: According to Mr. Barrow, an

estimated maximum pool elevation of 782 msl occurred in April 1977.
This corresponds to a peak flow of approximately 65 CFS.

5.4 Flood Potentials: 1In accordance with the established guiac-

lines, the Spillwav Design Flood (SDF) 1is basced on the estimatec
"Prabxible Maximun Flood" for the region (flood ailscharges that may ke
expected from the most severe cambination of critical meteorologic anc
hydroloaic conditions that are reasonably possible in the region), @

:ractions thereof. The Probable Masamum Flooa (PIF) and % PMF hydroaraphs

were developed by the HEC-1 DB Corputer Program {(Reference 4, Amvendix V1.

Precipitation anounts for the flood hyarograph ot the PME were taxc:.

fron the U.S. Weather Bureau intormation (References 5 and 6, Appendix V1),

Appropriate adjustments for basin size and shape were accounted tor.
Thesc hydrographs were routed through the reservoir to determinc

maximum pool elevations.
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keservost Requlataons: For routing purposes, the pool at
tle bawvinming of flood was ausumed to e at clevation 766.5 msl.

Resorvo 1t @ tage—otorage data and stage—discharge data were utilized

fram the existing aeslgn report.  Ploods were routed through the
reserviolr owooang the prancipal spiilway discharge up to a pool storage
clovar o ot 7684.8 mel and a cambined principal and emergency
Glecharacs for pocl elevations above 764.8 msl.  Pool elevations above
Tee.% msi were routed over the non-overflow section of the dam.

1.6 Overtopping Potential: The predicted rise of the reservoir

pool i octwr pertinent data were determined by routing the flood
vedresirap e throuch the reservoir as previously described. The

results tor the tiooa conditions (5 PME and PMP) are shown in the
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TABLE 5.1 - RESERVOIR PERFORMANCE

Hydrograph
Normal
Flow %X PMF PMF
Peak Flow, CFS
Inflow 2 4930 9860
Outflow 2 4853 9860
Maximum Pool Elevation
Ft, msl 766.5 790.2 791.8
Non-Overflow Section
(Elev 788.5 msl)
Derth of Flow, Ft - 1.7 3.3
Duration, Hours - 3.5 5.5
Velocity, fps * - 5.6 7.8
Tailwater Elevation
Ft, msl 747 755.5 759

*Critical velocity

5.7 Reservoir Enptying Potential: A 24 inch diameter slide gatc

at centerline elevation 758.1 msl is capable of draining the reservoir
through the outlet pipe. Assuming that the lake is at normal pocl
elevation (766.5 msl) there 1s Z cis inflow, it would take
approximately 1 day to lower the reservoir to elevation 752.1 msl.
This is equivalent to an approximate drawdown rate of 14.4 ft/day
basea on the hydraulic height measured from 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 20 percent of the PMF without overtopping the
crest of the dam (40 percent of the SDF). During the SDF, the dam
will be overtopped for 3.5 hours up to amaximum of 1.7 feet and reach

a maximm velocity of 5.6 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
original design report described the site as being underlain by the
Leatherwood Granite; 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 oconsists of coarse
grained norites, metamorphosed gabbros and diorites. These rocks are
similar in texture to granites, but are comprised of more basic or darker
oolored minerals. 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 centerline of the
dam the site was underlain by shallow alluvial and residual soils oveo
weathered bedrock. A 2.§ to 3.5 ft thick layer of alluvial clay and
sand occur in the floodplain beneath the dam at a depth of approximately
3 ft. This layer is of low strength as indicated by pocket penetrometer
readings, ranging from 0.3 to 0.5 tsf. The bedrock surface was somewhat
irregular. Bedrock underlies the right abutment at a uniform depth of
10 ft, exterding to the right side of the stream channel. Bedrock was

enocountered in the left abutment from about 3 to 6 ft below the surface.
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Above the bedrock is a layer of tightly cemented boulders fram 1l to 3 ft

below the ground surface. A thin dike crosses the centerline at right .
angles between stations 1+60 and 2+12. Along the stream,rock outcrops

at the surface.

In a discussion of foundation materials, the SCS soil mechanics
laboratory believed that the residual soils underlying the site were only
moderately campressible and the more highly campressible alluvial soils
would not cause any problems because they were relatively thin. SCS
assumed less than 0.75 ft of consolidation would occur within foundation soils
and much of this would occur during construction due to the free-draining
nature of the majority of the soils.

The potential for seepage through the foundation was recognized,
and a cutoff was included in the design. Moderate permeabilities ranging

from 0.01 to 10 ft/day were anticipated for the foundation soils and the

designer expected some seepage through the weathered bedrock. Consequently
foundation drainage to a depth of about 6 to 7 ft was recommended below

the design normal pool elevation (766.2 msl).

6.2 HBrbankment:

6.2.1 Materials: "As built" drawings describe the dam as a zoned
structure. SectionNo. 1l of the dam, consisting of the cutoff and upstream
section, was constructed with soils classifying as ML ard CL. Section No.
2 (the downstream section) was constructed with ML and SM materials. All
specified materials were excavated from select borrow areas. Fill materials

in both sections were to be campacted to 95% of maximum dry density in

accordance with ASTM Stardard D-698 (Standard Proctor). Compacted
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densities and shear strength values for the embankment materials are
summarized on page 4 of Appendix V. Specifications for maximum lift
thickness and maximum rock sizes were not observed in the design data
provided.

The SCS soil mechanics laboratory estimated that the embankment fill
was expected to settle approximately 2% of its height or 0.7 fti between
stations 1400 and 2400 due to consolidation of embankment materials after
construction. It was recamended that 1 ft of overfill be placed between
centerline stations 1400 and 2+00 to compensate for residual consolidation
of the fill and foundation materials.

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,
oonsisting 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 Apperdix I. During the field inspection, it
could not be determuned if the drains were functioning properly because
their outlets could not be located. They are believed to be covered with
riprap. 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 of this structure amd the report describing the engineering
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design data used is included in Appendix V. These data were reviewed

along with the stability analysis and were found to be acceptable. The }
minimmm factor of safety calculated for the upstream slope for the full \
drawdown oondition is 1.31 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 design report (Appendix V) states,

-

"Past experience has shown a 2%:1 downstream slope without drainage to
give safety factors that are higher than those determined for a 2%:1
upstream slope under full drawdown. Therefore, the downstream slope
was not analyzed."

The dam is 41.5 ft high and has a crest width of 14 ft. The upstream
b slope is 2.5H:1V with a 10 ft wide berm at pool level between elevations
766.7 and 767.7 msl. The upstream slope then continues at a 3H:1V slope
below normal pool. The downstream slope is 2.5H:1V. The dam is subjected
to a sudden drawdown since the lake level can be drawn down at a rate of
14.4 ft/day. This exceeds the critical rate of 0.5 ft per day for earth

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

|
|
P ‘ U. S. Department of the Interior, Bureau of Reclamation for small
!
r ; homogeneous dams, with stable foundation, subjected to a drawdown and

with an embankment of SM to ML materials, the recommended downstream slopes

range from 2ZH:1V to 2.5H:1V. (A hamogeneous dam was considered for this :
evaluation because there is no core.) The recommended crest width is 18 ft. ‘
Based upon these general guidelines, the downstream slope is adequate,

however, the embankment crest is 4 ft narrower than recomuended.
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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 oconsidered 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 guidelines. Although a stability analysis was not performed
for the downstream slope, the "as built" slope meets the requirements
recommended by the U. S. Bureau of Reclamation. 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 slightlv less than 6 fps, the assumed effective eroding velocity for a
vecetated earth embankment. The embankment crest is 4 ft narrower than
recommended by the U. S. Bureau of Reclamation, however, based upon the
performance historv of the structure and the low overtopping velocity,
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 766.5 msl.
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SECTION 7 - ASSESSMINT/RFMEDIAL MEASURES

7.1 Dam Assessment: Sufficient engineering data is available for

assessing the dam. The visual inspection revealed no findinags 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 quidelines indicate the
appropriate Spillway Design Flood (SDF) for this dam is the % PMF. The
spillway will pass 20 percent of the PMF (40 percent of the SDF) without
overtopping the crest of the dam. During the SDF the dam will be overtopped
for a period of 3.5 hours up to a maximum of 1.7 feet and reach a maximum
velocity of 5.6 fps. Flows overtopping the dam at a maximum velocity of
5.6 fps during the SDF are not considered detrimental to the embankment
with respect to erosion. The spillway is judged inadequate, but not
seriously 1nadequatc. Field measurements indicatethe embankment crest is
4 ft narrower than shown on the "as built" drawings. Review of available

stability data inuicates the structure is stable as desianed. 1

7.2 kecamenaed kemedilal Measures:

7.¢.1 Emergency Operation and Warning Plan: 1t is recammended

that a formal emeracncy procedure be prepared, praminently displayed,

and furnished to all operating personnel. This should include:

Feae w

1) How to operate the dam during an emergency.
2) Who to notify, including public officials, in case evacuation

from the downstream area is necessary.
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7.3 Required Maintenance: The inspection revealed the following

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

maintenance period within the next 12 months.

a) The grass and weeds on the dam embankment and in the

emergency spillways should be cut at least once a year and

preferably twice a year. Maintenance is recammended in the
early summer and fall.

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

trees should be ramoved from the embankment.

c) The eroded areas present along the left and right downstream

abutment-slope contacts should be stabilized to prevent

further erosion. Riprap or backfilling, campaction and seeding
are reconmernded in these areas.

d) The seepage drain outlets should be uncovered to allow free flow.

e) The saturated area present above the discharge outlet should

be monitored quarterly to detect any significant enlargemcnt of
the area or develomment of flow rates which may cause piping
within the embankment. If increased enlargement or flows
should occur, a Professional Engineer with expertise in
Geotechnical Engineering should be contacted to evaluate

the problem and make recommendations for required corrective

measures.

f) A staff gage should be installed to monitor water levels.
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APPENDIX I

MAPS AND DRAWINGS
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APPENDIX I1

PHOTOGRAPHS




Photograph No. 1 - Upstream Slopc

Photograph No. 2 - Downstream Slope
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Photograph No. 3 - Intake Structure

Photograph N 4 - cut ot Prpe and Plunge Pool
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as 9 (renite with the exception ct guartiz., The local ,‘(\(*Q contains nhltc or'hoclau_
felaspar arc Liacr Lictite #ile, n ancther rcck type tne biotite content hag_igg[casod
to the point tret 'ng 1¢Ck nps & Jreissic structures This is calted on_QrihgmﬂgaL_
show tret jt is stil! er ignevvs roer, The ccntent ot piotite mgc:-yan_ﬂ.Lﬁum_;
It gives tnis rock ¢ plagk ¢clor, Towards tne nerthwest the synniJanua_l_ﬂgr_m;_";.
or monionite, nere the felaspar tencs to be plagiocisse instead of‘oglggglgigL“_éi__ ‘

these ‘rruye facies of the Legtherwocd formotion have the some gt(egg;h,_jggjg_!qrfbuc

focations do not influence the four.cation conditions of the dam. But the diorite

weethery t¢ 8 LIoyd scii, end the syenite and biolite gneiss weather iﬁ__ﬂ__Cﬂ.LL_.‘_Q_l_lA“

CAlsg present uncer the recent atream alluylum is an_ unnsbniue_ nuu‘_._lhh__,__._
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It tends tC waatfhielr more Seeply tran trz Lin boCtite syenits trat
suriounds it, Howevar, it is just terd as tre saenite aits eolal tenriny
strencth,

The want fork Of Leat’arwood (rees tiowe trrougt e narrce valiey at the

3am site. wveral lar.e cutcrops cof Dictite s,enite and smphituilife are
cresent in to.a strear cnanngl in the foundetion area, The stresw fiowns n
shallow Danks tna* 1ence from 2 to 3 fe-t below the t1o0g ,1s:7,  The
stream i3 Quyradisg. Traes ot former weand«rs are present. Tra stream
and its fridutaries $fl-w in s strongl. 2ntrenched dendoit o palttern,
The tups 1 tre "ili, are generally tlate This shows this . reserce of

former penag-a.naticn,  Tne topougraphy ha, reached aardy maturity.

centarline o Lem-
relrocx underlies toe right abutment a° & uniform aept of 0 faat, This
cepth to bedrick also holds uniturm tc ' a4 Stream crannel cn ttas si10e. N
tne left atutrent the Dedrock is ¢ lowyr to tne Lurtace, It ranges trom
3 1o & teat ¢t ¥ e surtace., Avove 're bairock is a layer ct tig'tl, comentaeg
syenita bo.ly-rs trat ra~ge from | 1o 2 tee! bLelow 1re ground surtace, This
layer is tiirt and can Ze penetreted orf, with gufficulty with the beckhoe.
A thin dire ¢f smphidoiite cross-s fre o0am centeriine #* ri ht an las. It
Cocurs from ctation | o+ 6 *o stetion 2 + 12, The latt eputrent is underlain
{y Lisck Fiih bictite mice syenite., ‘he rignt ab.tment is underisin Dy gray
sSverite. .

The ra ent sed.mernts in the dam centeriine are extremal, complex as
Lan e sav- trom tha (rotbila, ener3lly tney are cheracterzeo by recent
reo: 8! Drows (xiCi.el LN a' c.ium 11 B Quitt ot 5 teet, selow this s
e I8yt CFf slael LiLe clim.oagy s<cnd, valow 1715 is & leyer ot eitrer yallow
rean ofr Lra. s tii. A Virmer im.er ¢4 slighti, weatt.ared ampnibolite or a

Dur 182 .2ilow.s5P Sl 16 e . Ountered batore bedrc-k is reschad. A typi.csl
nur f@3 strwea~ rarncal cr.s es tre 38T canteriine Le‘ween stetion | - 8C tc
e 90,

rounsat in-

Trie tcur cat.r cortains g sii nty, drre..1ar rocelbing. Alsng the stream
Foak wultCt 7t B w rwssf, Lownstresam from the propcosad riser location

e rour was e urteren to o agept: ot | teet, The {100d plain under the
gax conta.ns & ra, cls, & c sanc la.er. It has low pockat p2netrotetar
reac.n,s tne: ra e from .3 $C .5 1INs per squirs toct. Trhis layer is the
remgins 1 @n 1) swanp 8r) Strear “ha.nel, it occurs epproximately 3 feet
below wrou=: surface. (* rarnes n thickness trom 2,510 3,8 teet, Tnis
Iay-r 0% Dorgnred 8buve Dr 8N < xigiZed lmyaer trhat tas righ.r pochet pene~
froneter reas ~is, 1t is urgerlair L, & .ravei lesyer and » hard westhered
laver tra*® sluo tes £t r (¢, kat (enatignr:ter reaaings, This gray reduced
senwrally unstatle laser ¢.ivrs must Ct tre upstream tos of the dam, Down-
stream it occurs conly in small area in tre flocd plain cn the richt side of
t'e stream. ’

A rock ledge drupping off S teet was found on the richt abutment 8t the toe
arein., Anciner rock leigw wsess ¢tuund on tne laft sbutment st the cam center-
line., This ledge drops ottt 3 feet. VAL
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Proncipal Lil. way

> test 3 ts Were e aueng tne Jrorosed codiit c-nter.ine,  rirm

cealrcon was @5 ntere . cownstresr frioe e cantoriins of tree am in &l '
teat oits, A U oen tne (ol center.ine har . remente; gmpeibe {te

v, ters ooy at 7o ofesr velow tre prooant o om s lace,  An outerc: of bictite '
vnelas ¢ ure LU Yeat Jeft of statiin L0 en tne pipe canter.ine,

9t ream ‘ror trea cant.riaine of the dam n the ~cniust center.ine no hard

taire e wat endu ntsre . Ain the 2 tegt its dug, bBut fimn yrey saprolite !
eaus fcouni otere,  Tris mavrial is weatrerea in ;lace from eitrer amphibolite i
cr tigtite nmiga, AL stotion 2ei0 1t 1= ¢ feet bLelow the cro.ont surface. il
At stat:cn . it .s - fert belcw the pro:nd surface, ,

Ioeryenty viliway

Test pi*s in tha amer

Tre larysr ¢f trneve 7
left ¢ th» mmeryan-y
"ha Sma..~r B ine .

center..na atl rigt.t a

a

‘o Frate will regiire aroroximate v lurre cubic yards of rock excavation. ,
Tne s 10 jresest in the emervency srii.way is {ecil scil. It has & high . !
. - . : < . i
cLay ntent in tra Tl20nN re ¢ horizon is nicacecus and contains ol |
. . . i, s

Y wWea nere i e 1SLRT. e .. }
‘crrcw Area I
Twi 1 es are -resent in Lborrow area. T'e Lioyd scil occurs cliosest ‘
to tre am o ~3le Or the upstream s.ope «f the ri-nt gbutment, It is a ‘
el o0 Witroa el re: Slay Bonerivcon. 1n- 7 norizon is, however, .
~l1Ta’M LS. e Il s, o7 curs in U DCITOW arma o~ fe=t ypsiream [rom
Tl ar S.ta. Il te & StaaioWwer = onor.zet, *hnan Lioyd o scil. 1t s of a
Llgnter reiish COLleT ah! i® more m.cacatis, In this area it has a lower
CLar cintent tuan tne Lioyd soil. .

yencyY 971 iway shiower twe roce siines to bLe present,

(..0ws the riyt size of ~untrel secticn to 25 feet

spilivay centeriine, ‘iere it passas balow rrads,
Do

1¢ atai vetwanr ctatinn 2°90 and 3+30 on the spillway
nsaes to tris Line, Te bring the emargency spillway
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fer mascier curre.ption,  Jtaniard uescri;t.icn of tHese soils ax"e‘.included. -7

Vel g g bl o wiires

. tC et (mnatrometer res inys Were tanen and recer ad in Uhe test pit
pSe  The 4l oraviation v, ostanty for o ket penetrometer, Tre readings
ar® notons e o8 cere foot, he meisture of tne layer has to ue taken into

er7ont I ometioating tle veariny strangths When a moterial is wet it has o !
EuTlL asse regrir, eirenygts tnan wien L is dry, ' :

ce T aral suvp.ec are oL corre.sted Lo the test pitc in the cor-elaticn
carte Tris 18 e te tre compiexity ¢f the alluvial soils. Eut thess
san et are ccrmalatal te tre Iffcrent layers . in tle cross sebtxons.

3. So:ls tnat wil. te srevent in the mnstruction material ars classified ~

4 2 - . - ‘- "
Ge In trm lops toe "'1:-‘.,. ne ruce is rsferrea to as a gramte or dike . -
rocks Tr.ls iy for .17:7aticn 1nto eatily understandable terms.” Actu;l]g

the "granite” s a a,e.“..e ¢r a monzonite, The nans syenite refers to-a rock
naving c-tnoclase fel  car an! mica as the major minerala. It coni’ains no
juartt., Tre 7 nrornit weune tnat swrme of the feldsyar is plagioclase
wWhen t'e ; av° ~.ue fm . &r necomas dominant, the rock is a diorite. - SRR
A-rriry f%te 1a trmm rgne cr the rocx refex‘rod to as "dike rock"® in Q\D S
loepe of tre test pite, Tnis masns that the rock has a high content of

ampn.nale, wnis-h in Lhu case is hornblende. Plagioclass feldspar ia pre~'.-' P

sent in mincr arocunts. Tne rock is not&norphic. 2o ST
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(r Virginia n Henr Watersheg €8 1Therwood Croelpwyiernnes WSt Fork DA
. suu g'nt8 _ _ County _ enry . - e B er > west rorw A
___‘__ Site group _ _ I — Structure class .att Investigated by .ac‘( I,'J__S_"S’.‘S’E_‘S t Dar- June 1763

(ugmlure and ttle) R . [ N

INTERPRETATIONS AND CONCLUSIONS - - ,;i  '; - L

" Founaation conditions for trhe proposed conduit sre as adequate as .
eny. But some rock excavation will have to be made at stetion 3 + 25,
To avold this tne pipe can be moved four feet towards the left abutment.
Or it cen be angled IC degrees to the right upstresm using the centerline
of the dam as a pivot point. This latter alternative nall‘glye_lhn—rlssr

s more stabie foundation, Test pit 7IS shows @ steble foundaflon at. 8.5
feet belcw ground surface.

A cutoff trench needs to be installed.
one foot into bedrock,

feet belca the ground surface.

=Iay0r of grey reduced unstable material between oxidized aituvial soll. ,.‘;'
and weathered bedrccks. The low pocket penatrcmeter resdings show- fhaf”“”

tris material has low bearing strength, But removal may not be proctical.
Design of the oan however should be adaptcd fc the sltuafuon.,vQ'
“The borrow should be takon from the part of 1he borrow . nrea [
to the dem. This will meke use of the deep red clayey soils.’ .. Ii‘fhci" _
borrow ares is to be extended, it should be outapded uphill ne Byithe” dan.
The Llcyd soils with a deep B horizon extend into this area. " - ?aln1ng
borrow material from the flcodplain is tg be discouraged for hore‘not!lnd'
wet to moist soil is within 3 to 4 feet Of the grecund surface. Borrou“
material tiden from the left abutment will'involve transportot|cn pro-

blems. For this borrow will have to be taken 8cross two creeks .nd't I
floodplain, o - b

.-

A tce drein needs to be instslled to untercopt seepagn ;
dam. Use can be made of the rock excavated from.the emorgonc
and the grevel in the stream channel (sample 7l6-l)

. -

The low rock ledges occuring vhere both obutcents Join tho flood-swﬂ
pisin should be sloped, Here the more plastic fill material shoutdké??V.
placed. This is to account for softllng in tho foundafnon. ';

B N _._,~~~ B A i’ ! ".‘_
The dasugn of the dem shoula teke into cons|oerat|on the 3 foot thick Fo o
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(’ : 2 -- R. C. Barnes -- 9/10/63
Rey S. Decker
Subject: Virginia WP-08, leatherwood Creek Watershed, Site No. 4 |

- under the floodplein ard that a large portion of this will be during
construction due to the free-draining nature of a majority of the
soils.

[ D. Permezdbility:

On the basis of grain size distributions, the permea-
vility rates of foundation soils should be in the order of 0.01 to
10 t./day, depending on the amount of fines in the materials. Permea-
bility tests on cores from Site 5 substantiate this estimated range.

E. Snear Strenzth: Shear tests on two porticns of Sample 62W3516 from
Site 5 were ccnsidered in evaluating the strength of the foundation.
Semple 62W3516T had a gradation similar to that of 64W415 and that
of Sample 6LWL17. A triaxial shear test on Site 5 material gave
shear parameters of ¥ = 19° and ¢ = 800 p.s.f. The average test
density was T7.3 p.c.f. (1.2k gm/cc) as compared to an in-place

o density of £1.5-81.8 p.c.f. believed representative for Samples
= 4Wh15 and 64WL1T7. Sample 62W3516B from Site 5 had a gradation
similar to Sample 64W4llh. Sample 62W3516B had a test density of T72.0
p.c.f. (1.15 gm/ce); whereas, Sample €4Whll is believed to be repre-
(; sented by a dencity of 71.1 p.c.f. The Site 5 sample had shear para-

meters cf ¢ = 25.5% and ¢ = 100 p.s.f. according ito results of a
saturated, direct shear test.

The above test results are interpreted as indicating the ability of
the materials to consolidate and mobilize apprecieble strength. Thus,
it was concluded that the low density soils at the site will be eble
vo mebillze adeguate strengths during construction, if they are able
to consolidate rapidly. Their ability to consolidate rapidly depends
on their permeability.

This is being checked by means of a permeability test on Sample 64Wk15
remolded toc approximately 81.8 p.c.f. The results of this test affect
tre validity of the assumptions of the stability analysis, and will

be reporied in a supplement to this report.

EVEAIICMENT MATERTIALS

A. Classification: A thousand cubic yards of rock excavation in the
emergency spilliway 1s anticipated.

The borrow materials are Cecil and Lloyd soils which are clayey
in the "B" horizon and micaceous especially iun cue "C" horizons.
Samples from the borrow area and emergency spillway are non-plastic
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R. C. Iurnes -- 9/10/63
Rey S. Decker
Subj: Virginia Wp-08, Icatherwood Creek Waterched, Site Iic. L

S and ML's and 1MG{'e with hicgh liguid limits and relatively low
lasticity indices. Their cluy activitiles, the ratios of the

rlosticity indices to the 0.C32 zmzm. clay contents, are generzll

low, cttesting to their micacecus rnature. The czoples ere canly.

ré compaction tests were merforzcd on
ted to the laboratory. Maxirmum Simndeard

range froz 108.0 p.c.f. for the Si's to 87.0 p.c.f. for 1.

1 acted using Standard e’?O“t and
ural woisture retained vhen the sazmple wa

ples had moisture contents well bELOW
cpiimzm. Tharee of these tecis gave densities severzl p.c.f. below
ne ncrmal Standard curve but above 95 percent of Stariurd density.

ZY Lo have
smissicn of water
to be reccxmzernded.
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L -- R. C. Barnco -- 9/10/63
Fey 8. Decker
Subj: Virginis WP-08, Icotherwooi Creck Watershed, Site To. L
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intended purrcse, however.) DBecaus

serve 1ts ir h use of the uncertuin
action of the cutoff, founduiion érainase to a depth of ebout 6
o T feet ig reccmmended telow the rormnzl pocl elevation (766.2).
This drein cun be successfully dncoerrorated into a rock toe drain
will s K s. I

c
serve to rreveni piving of the ertarizmert soi
By s &
A

ig recommended thot thic type of drairage te insicllie
from the emerzency spillyay can be depended cn for use in the arcin.
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ernd its durability. Tre alternative ]
: th a perforated pipe pickup at ¢ = 0.6b.
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"G 6 -- R. C. Barnes -- 9/10/63
Rey S. Decker
Subj: Virginia WP-08, leatnerwood Creek Watershed, Site No.

D. Exbankment Design: The following are recommended tentatively,
pending tne cutcome of a permeability test on Sample 6kWL1S:

L

PO

.

1. Slcpes.

Unstream - 2 1/2:1 or flatter (2 1/2:1 over 3:1 with a
10-Tcot berm &t T76.7 is satisfactory. The flatter slcpe
nmay be desirable in view of questionable strength in the
foundation materials.)

Downstream - 2 1/2:1.

2. Placement of Materiuls. GSelective placezent of materials to
utilize coarser scils in the downetream portion of der and the
more clayey "B'" horizon soils in the upsireazm portion. This may
oy possibly be accomplished by zoning borrow eccording to depth.
Compaction of soils to 95 percent of Siandard density (B-2
specifications); placement moisture contents within the ranges

omno

indicated on the Form SC5-372.

(~ 3. Cverfiil. Provide 1.C foot of overfill between ¢ Stations 1400
nd 2+00 as allowance for residual consolidation of exmbankment
and foundation materials.

A If tne

sollsc in tue foundation will noi be eble to drain and mobilize stroeng
repiily, it will be necessary to re-analyze the stability of the slopes
ard verify a ocufe desipn, or to remove about 6 feet of founiation soils.
An undicturbed saxmple of the weuxr materials descrived in the conclusions
of tne geologic report would be needed for sdditional enalysic if rehova;
were not deexned to be a satlisfactory measure. It secms doudbtful tha

tkis will be the case, however.

vermeatilicy test now in progreco indicates that the low dencity
ngul

o

Prepared by:

Tuomas A. Heard
Attachzents Reviewed and Approved by:

cc: R. C. Barnes (5):
EXWP Unit, Upper Darby, Pa. (2) Roland B. Phillips
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