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20. Abstract

Puirsuant to Public Law 92-367, Phase I Inspection Reports are prepared
under guidance contained in the recommended guidelines for safety
inspection of dams, published by the Office of Chief of Engineers,
Washington, D. C. 20314. The purpose of a Phase I investigation is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general conditions of the dam is based
upon available data and visual inspections. Detailed investigation and
analyses involving topographic mapping, subsurface investigationms,
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.

7
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 and appurtenances,
all existing engineering data, operational procedures,
hydraulic/hydrologic data of the watershed, dam stability, visual
inspection report and an assessment including required remedial measures.
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PREFACE

This report is prepared under guidance contained in the Re-
camended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained fram
the Office of Chief of Engineers, Washington, D. C., 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general comdition of the dam is based upon available
data ard 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 condition of the dam is based on observations of field 1
corditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was lowered :
or drained prior to inspection, such action, while improving the 1
stability and safety of the dam, removes the normal load on the
structure and may cbscure certain corditions which might otherwise
be detectable if inspected under the normal operating enviromment
of the structure.

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

Phase I inspections are not interded to provide detailed :
hydrologic and hydraulic analyses. In accardance with the establish- E |
ed Guidelines, the Spillway Test flood is based on the estimated ;
"Probable Maximumm Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof. Because of the magnitnde 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 condition. The test flood provides a measure
of relative spillway capacity and serves as an aid in deterfining
N the need for more detailed hydrologic and hydraulic studies, con-
sidering the size of the dam, its general condition and the down-
stream damage potential.
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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF DAM

Name of Dam: Lower Beaver Pond Dam

State: Virginia

Location: Chesterfield County

USGS QUAD Sheet: Chesterfield

Coordinates: Lat 370 27.2' long 77° 34.1°'

Date of Inspection: May 29, 1980

Lower Beaver Pond Dam is a zoned earthfill structure about 400 ft
long and 23 ft high. The principal spillway consists of a rectangular
concrete inlet and an outlet pipe which extends through the structure.
The dam is a small size structure and is assiwmed a "significant"
hazard classification. The dam is located on Beaver Pond Creek
approximately three miles southwest of Richmond, Virginia. The lake
is used for recreation and is owned and maintained by Mr. Wallace H.
laPrade.

Based on the criteria established by the Department of the Army,
Office of the Chief of Engineers (OCE), the appropriate Spillway
Design Flood (SDF) is the 100 year flood. & The spillway will pass -
15 percent of the Probable Maximm Flood (PME;) or 150 percent of the
SDF. The spillway is rated adequate.

The visual inspection did not reveal any problems which would

require immediate attention. An emergency operation and warning
plan should be developed.
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The follwi.rg routine maintenance and observation functions -
shauild be initiated as part of an annual maintenance program:

1) The eroded area along the left downstream slope should be
backfilled with compacted soil and seeded in oxder to prevent
further erosion. _

2) The plunge pool should be repaired by removing sediment
buildup and protecting against further sloughing of the channel.

3) All trees present on the embankment should be cut to ground
level yearly during maintenance operations.

4) Debris should be removed fram the overflow intake as it
accumilates.

5) Animal burrowing cbserved above the outlet structure should
be prevented. Existing holes should be backfilled with compacted soil.

6) A staff gage should be installed to monitor water levels.
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SECTION 1 - PROJECT INFORMATICN
1.1 Geperal:
1.1.1 Authority: Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps of Engineers,
to initiate a national program of safety inspection of dams through-

out the United States. The Norfolk District has been assigned the

responsibility of supervising the inspection of dams in the Common-
u wealth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to conduct a

Phase I inspection according to the Recommended Guidelines for Safety

Inspection of Dams (Reference 1, Appendix 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:

N i
1.2.1 Dam and Appurtenances: Iower Beaver Pornd Dam is a zoned

earthfill structure approximately 400 ft long and 23 ft high at the low

point on the dam*. The crest of the dam is 40 ft wide, and side

slopes are approximately 3 horizontal to 1 vertical (3:1) on the
upstream slope and 2.5 horizontal to 1 vertical (2.5:1) on the

downstream slope. The crest of the dam at the low point is at

elevation 178 msl.

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

-
¢
{

A N B0 el TR TR . S T HRER S



The dam is keyed into the foundation, however, there is no
internal drainage system. Existing vegetation on the amnbankment
slopes provide adequate slope protection.

The top of the dam was designed to conform to a roadway section
and is constructed on a vertical curve (Plate No. 4, Appendix I).

'~ The principal spillway consists of a 15 ft x 10 ft reinforced

concrete overflow w.ierbox The box is conmnected to a 72 inch
diameter reinforced concrete outlet pipe which runs through the dam.
The crest of the overflow wier is at an elevation of 168 msl which
established the normal pool elevation. ‘A 24 inch diameter sluice

gate in the wier box -at an .mvert elevation of 158 msl is used to lower

the pool level. The outlet pipe has a length of 102 ft and an invert

elevation at the outlet structure of 155 msl (Plate No. 3, Apperdix I).

1.2.2 location: Lower Beaver Pond Dam is located on Beaver Pord

Creek approximately three miles southwest of Richmond, Virginia. (Plate
No. 1, Apperdix I).

1.2.3 Size Classification: The dam is classified as a “"Small"®

e e 3 R

size structure because of the lake maximm storage potential.

1.2.4 Hazard Classification: The dam is located in a suburban

area, and based upon the proximity of several inhabited dwellings

i i
located one-half mile downstream,the dam is assigned a "significant"” hazard l ‘
classification. The hazard classification used to categorize a dam ?

T R i e e L il .

is a function of location only, amd has nothing to do with its
stability or probability of failure.
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1.2.5 Ownership: The dam is owned by Mr. Wallace H. LaPrade.
1.2,6 Purpose: Recreation.
1.2.7 Design and Construction History: . The dam was designed

and constructed under the supervision of lLaPrade Brothers, Inc.,Civil
Engineers & Surveyors of Richmond, Virginia. The structure was con-
structed by Shoosmith Brothers and campleted in 1969.

1.2.8 Nommal Operational Procedures: The principal spillway

is ungated; therefore, water rising above the crest of the overflow
drop inlet is automatically discharged downstream. Normal pool is
maintained at about élevation 168.2 msl, which is slightly above the
crest of the inlet.

1.3 Pertinent Data:

1.3.1 Drainage Area: The drainage area is 1.96 square miles,

of which 1.79 square miles is controlled by the upper dam.
1.3.2 Discharge at Dam Site: According to Mr. Wallace LaPrade,

the maximum known flood at the dam site occurred in October 1979
with a maximum pool elevation of 172 msl, which corresponds to a
540 CFS discharge.
Principal Spillway Discharge:
Pool Elevation at Crest of Dam (elev 178msl) 645 CFS

1.3.3 Dam arnd Reservoir Data: See Table 1.1, below:




TABLE 1.1 - DAM AND RESERVOIR DATA

Reservoir
Storage
Elevation Velume -
feet Area Acre Watershed  Length
Item msl Acres Feet Inches Miles
Crest of Dam 178 32.5 266 '2.54 .4
Principal Spillway
Crest 168 20.3 61 .58 .4

Streambed at Down-
stream Toe of Dam 155 - - - -

* Total drainage including upper impoundment




SECTION 2 - ENGINEERING DATA

2.1 Design: The dam was designed and constructed under the
direction of LaPrade Brothers, Inc., of Richmond, Virginia. Design
drawings are available at the office of laPrade Brothers, Inc.,

Three West Cary Street, Richmond, Virginia, 23220.

A subsurface investigation was conducted at the site by Froehling
and Robertson, Inc., during the initial design stages. The
investigation consisted of drilling 24 test borings, 12 of which
included rock coring. The test boring location plan and logs for
those test borings drilled along the centerline of the dam (Borings
No. 7 thru 12) are included in Appendix IV. Boring logs are available
at LaPrade Brothers' office.

The dam is a zoned, compacted earthfill embankment. A section
through the dam is provided on Plate No. 3, Appendix I. A 225 ft¥
long ad 20 ft wide core extending approximately 4 ft below the
ground surface was constructed. Grainsize requirements for the
core material (Plate No. 3, Appendix I) indicate that this material
was to consist of mixtures of fine sand, silt and clay. According
to Mr. Wallace LaPrade, the core material consisted of clay soils
excavated fraom nearby roads in the surrounding housing development.
Although specifications for the remaining embankment fill materials
were not provided, laboratory test data (Apperdix V) for samples
fram Borings No. 19 thru 24 indicate that soils in the reservoir area

were predominately non-plastic coarse-grained soils. Mr. LaPrade

stated that the embankment shell was constructed with clayey soils
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similar to the clay core except that this fill probably included

nore granular materials. All fill placed was campacted with a
sheepsfoot roller and density tests performed to determine the
percent campaction. The upstream and downstream slopes were designed
at 2.5H:1V and 2H:1V, respectively. However, Mr. LaPrade stated
that the slopes were actually constructed not as steep in attempt

to facilitate their maintenance.

A review of test boring data indicates the dam is foundedon
overburden ard includes a cutoff trench which extends into silty
clay, sand, and gravel soils near Borings No. 9 and 10, but otherwise i
into residual soils and decamposed bedrock. Details of the cutoff

are provided on Plate No. 3 of Appendix I. An internal drainage
system was not included in design.

The principal spillway was designed as a drop inlet structure
consisting of a reinforced concrete overflow weir and a 72 inch
diameter reinforced concrete outlet pipe. A 24 inch diameter drain

gate was installed on the inlet structure for purposes of lowering

the pool. Details are shown on Plate No. 3, Appendix I. Four (4)
anti-seep rings or collars were included in order to prevent piping
of soil along the 72 inch pipe.

2.2 Oonstruction: OConstruction records were not available for
this structure.

2.3 Evaluation: Design drawings are representative of the
structure and hydrologic and hydraulic calculations are sufficient. i
There is sufficient information to evaluate the foundation conditions
but not the embankment stability.

-10-
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SECTION 3 - VISUAL INSPECTION

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

3.1.1 General: an inspection was made on May 29, 1980 and the
weather was fair with a temperature of 75°F. The pool and tailwater
levels at the time of inspection were 168.2 and 156 msl, respectively.
This corresponds to normal pool and tailwater elevations. Ground
conditions were dry at the time of inspection. No previous inspection
reports were available.

3.1.2 Dam and Spillway: The upstream embankment slope was

grasged and well maintained, however, the downstream slope was
covered with 3 ft* high grass (Photo No. 2, Appendix II). This
grass was cut and well maintained during a July 16, 1980 inspection.
Small trees ranging from % inch t0 2 inches in diameter are present just
above pool level on the upstream slope (Photo No. 1, Appendix II) and
around the outlet structure on the downstream slope (Photo No. 2,
Appendix II). Field measurements indicate the upstream slope is
3H:1V and the downstream slope is 2.5H:1V. An unpaved road consisting
of fine to coarse sand base surface traverses the crest of the dam.

The only surface erosion noted on the embankment exists along
the left downstream.slope as shown on Sheet 1 of Apperdix ITI. A
65 to 75 ft* long erosion gulley, which is about 1 to 2 £t wide and
1 to 3 ft deep, developed as a result of extremely heavy rainfall in
October, 1979. No seepage was observed along the downstream slope.
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Both abutments were well vegetated and no erosion was noted
along the embankment abutment contacts. Surface soils in the
surrounding area consist of Pleistocene terrace deposits, which
include assorted cambinations of sand, silt, clay, and gravel
materials. These deposits are underlain by the Petersburg Granite.
Bedrock was not exposed at the site. No faults were observed in
the field during this inspection and geologic maps of the area do
nc;t show the presence of faults in the immediate vicinity.

The overflow inlet and outlet pipe showed no signs of deteriora-
tion and were functioning properly at the time of inspection. Same
debris was present along the edge of the overflow inlet. The drain
gate was reportedly in operational condition; however, the drain
outlet has been modified to increase the discharge elevation by
3 ft (See Sheet 2, Appendix III and Photograph No. 4, Appendix II).

‘The plunge pool has undergone same erosion as evidenced by the
sloughing banks and sediment buildup (Photographs Nos. 7 and 8 and
Sheet 1, Appendix III). Several animal burrows were noted along
the outlet pipe.

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

the perimeter was wooded (Overview Photographs, Page 5). The
reservoir is located in a valley with side slopes at approximately
3H:1V. No sediment build-up was observed.

-12~




3.1.4 Downstream Area: The downstream channel is located in

a narrow wooded valley with heavy underbrush l(P}ntograph No. 6,
Appendix 1I). Approximately one-half mile downstream there are

two dwellings about 10 ft above the streambed, and approximately one-
‘quarter mile downstream Va. Route 360 (primary highway) crosses the

stream.
3.1.5 Instrumentation: No instrumentation (monuments,

observation wells, piezometers, etc.) was encountered for the
structure. A staff gage was not observed.

3.2 Evaluation: Overall, the dam was in good cordition at
the time of the inspection.

3.2.1 Dpam and Spillway: OCorrective maintenance and vegetative |

control are performed routinely. Trees presently growing on the |
embarkment should be cut to the ground. The eroded area observed
along the left downstream slope should be backfilled with compacted
soil and seeded in order to prevent further erosion. The plunge
pool should be repaired by removing sediment buildup and protecting
against further sloughing of the channel. Animal burrowing should

be prevented on the embankment and existing holes backfilled with

compacted soil. Debris should be removed from the edge of the over- N
flow intake. A staff gage should be installed to monitor water
levels. | ‘

3.2.2 pownstream Area: A breach in Iower Beaver Pond Dam quring .
extreme flooding could create a hazard to the downstream dwellings.

7o AN AR L A2 - = v, .
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SECTION 4 - CPERATIONAL PROCEDURES

4.1 Procedures: Lower Beaver Pornd Dam is used for ‘recreational
purposes. The normal pool elevation (about 168.2 msl) is maintained
by a wier béx acting as the principal spillway. Water automa-
tically flows over the inlet crest as the pool level rises above
elevation 168.0 msl.

4.2 Maintenance of Dam and Appurtenances: Maintenance is the

responsibility of the Owner. Maintenance consists of routine inspection
and the removal of debris, mowing of: vegetative cover, and repair
as required. Routine maintenance is performed.

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

system or evacuation plan for the dam.

4.4 PEvaluation: The dam and appurtenances are in good operating
cordition, and maintenance of the dam is adequate. Records should
be maintained of all maintenance and operational procedures for future
reference. An emergency operation and warning plan should be developed.
It is recammended that a fommal 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

fram the downstream area is necessary.




SECTION 5 - HYDRAULICS/HYDROLOGIC DATA
5.1 Design: Lower Beaver Pond Dam was designed as a single-purpose
dam and hydrologic and hydraulic data are available including stage-
storage and stage-discharge curves.
5.2 Hydrologic Records: There are no records available.

5.3 Flood Experience: Acocording to Mr. Wallace LaPrade,

a maximmm pool elevation of 172 msl occurred in October, 1979.

5.4 Flood Potential: In accordance with the established

guidelines, the Spillway Design Flood (SDF) is based on the estimated
"Procbable Maximum Flood" (flood discharges that may be

expected fram the most severe combination of critical meteorologic

and hydrologic conditions that are reasonably possible in the region),
or fractions thereof. The Probable Maximmm Flood (PMF), % PMF and 100
year hydrographs for the local area were developed by the SCS method
(Reference 5, Appendix VI). Precipitation amounts for the flood hydro-
graphs of the PMF and 100 year flood were taken fram U. S. Weather Bureau
Information (References 6 and-.7, Appendix VI). Appropriate adjustments for
basin size and shape were accounted for. The local area hydrographs were
conbined with the discharge hydrographs for the Upper Beaver Pond Dam
(determined in a previous Phase I report), and these hydrographs were
routed through the reservoir to determine maximum pool elevations.

5.5 Reserwir Regulations: For routing purposes, the pool at the

beginning of flood was assumed to be at elevation 168 msl. Reservoir
stage-storage data and stage-discharge data were determined fram the
design report and verified. Floods were routed through the reservoir
using the principal spillway discharge up to a pool storage elevation
of 178 msl and carbined principal spillway and non-overflow section for
pool elevations above 178 msl.

-15-




5.6 Overtopping Potential: The predicted rise of the reservoir

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

Table 5.1 RESERVOIR PERFORMANCE

Hydrograph 3
Normal
Flow 100 year kX PMF _PMF

Peak Flow, CFS . 4
Inflow 2 1103 5520 11040 P
outflow 2 580 5520 11049
Maximam Pool Elevation

Ft, msl 168.2 173.4 182.60 184.5
Non-Overflow Section

(elev 178 msl)

Depth of Flow, Ft. - - 4.6 6.5

Duration, Hours - - 5 9.5

Velocity, fps - - 8 9.7

Ft, msl 156 160.5 173.5 178.5

5.7 Reserwoir Emptying Potential: A 24 inch diameter gate at

centerline elevation 159 msl is capable of draining the reservoir
through the outlet culvert to elevation 161 msl. - Assuming that the
lake is at normal pool elevation (168.2 msl) and there is 2 cfs inflow,

it would take approximately one day to lower the reservoir to elevation

161 msl, or a 7 feet per day drawdown rate.




! 5.8 Evaluation: The U. S. Ammy, Corps of Engineers, guidelines
' indicate the appropriate Spillway Design Flood (SDF) for a small size,
significant hazard dam is the % PMF to 100 year flood. Because of the
risk involved, the 100 year flood has been selected as the SDF. The
spillway will pass 15 percent of the PMF (150 percent of the SDF).
Hydrologic data used in the ewvwluation pertains to present day

corditions 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

eastern edge of the Piedmont physiographic province of Virginia.

The site is urderlain by a thin veneer of Pleistocene terrace deposits,
which typically consist of a heterogenous mixture of sand, silt, clay, |
and gravel materials. Recent alluvial deposits of similar camposition
occur along the stream floodplain. The above described materials are
underlain by residual soils derived fram the in-place weathering of

the Petersburg Granite. These residual soils usually consist of
micaceous sands and silts throughout the Richmond area. The Petersburg
Granite consists basically of biotite-microcline granite but also
includes quartz monzonite and biotite gneiss.

A cutoff trench exists beneath the dam. If the cutoff was
excavated to a uniform elevation of about 150 to 151 msl as designed,
it appears that only a partial cutoff was made as boring data
irdicate about 6 ft of granular overburden materials below this level.
An internal drainage system was not constructed. No permeability test
data was included with the information reviewed. However, subsurface
ard laboratory test data indicate that the ox}erhlrden materials probably
possess low to high natural permeabilities. Joints or fractures
often occur in the Petersburg Granite, and permeabilities are directly
related to the degree of fracturing as well as the degree of
weathering. Oore recoveries of 50 to 100 percent were recorded on
the test boring logs, which indicate the potential for water to pass
through some of the bedrock encountered.

Gradual consolidation of underlying soils would be expected during

application of fill materials. The underlying soils probably had fully

-18-
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consolidated under the applied load not long after campletion of
construction. Based upon the performance history of this dam and the
test boring data, a stable foundation is assumed.

6.2 Embankment:

6.2.1 Materials: Based upon the laboratory test data and

: conversations with Mr. Wallace LaPrade the cutoff and interior core

was apparently constructed with silty clay soils which probably
classified as CL in accordance with the Unified Soil Classification

System. The remainder of the embankment was constructed with more

permeable mixtures of sand, silt, and clay which would probably

classify as SM, SC, and ML. Materials in both zones were compacted

YT

with a sheepsfoot roller and density tests were performed to determine

the percent campaction.
6.2.2 Subdrains and Seepage: There is no intermal drainage

system for this structure. Four (4)anti-seepage rings or collars were
included around the principal spillway pipe to prevent the piping of
fill materials. No seepage was observed during the field inspection.

6.2.3 Stability: There are no stability calculations for this

structure. The dam is 23 ft high and has a crest width of 40 ft.
The upstream slope is approximately 3H:1V, while the downstream slope
is about 2.5H:1V.

Aithough design drawings indicate the dam is a zoned structure, in-
formation provided by the Owner imdicates the structure is essentially
homogeneous with the "shell" materials being samewhat more granular than
the clay core. The dam is subjected to sudden drawdown because the ap~

proximate reservoir drawdown rate of 7 ft per day exceeds the critical rate

of 0.5 ft per day for earth dams. According to theguldelmespresented in
Design of Small Dams,- U.S. Department of the Interior Bureau of Reclamation,
~19~
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for small hamogeneous dams with a stable foundation subjected to
drawdown and camposed of CL, ML, SC to SM materials, the recommended
slopes range from 2H:1V to 2.5H:1V for the downstream slope and
3H:1V to 3.5:1V for the upstream slope. Based upon existing slopes
of 3H:1V for the upstream slope and 2.5H:1V for the downstream
slope, both slopes are considered to be adequate. The recommended
crest width is 14.6 ft, therefore, the existing crest width is also
considered to be adequate.

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

Therefore, according to the Recommended Guidelines for Safety Inspection

of Dams, the dam is considered to have no hazard from earthquakes
provided static stability conditions are satisfactory and conventional
safety margins exist.

6.3 Evaluation: An accurate check on the stability of this
structure cannot be made since stability analyses were not performed
for design, and construction records are not available. However,
available test boring data and the visual inspection indicate a stable
foundation. Based upon the Bureau of Reclamatipn guidelines, the slopes
are adequate and the crest width is about 2.7 times greater than the
recamended width. Since no undue settlement, cracking, sloughing or
seepage was noted at the time of inspection, it appears that the em-
bankment is adequate for maximum control storage with water at elevation

168.2 msl.

-20-




o~ 1ot P ikt Sl S i cmsr fsric - - F et v g de o

[ Y PP

No seepage was cbserved during the inspection but based upon
the design data only a partial cutoff may have been constructed
for the dam. rbboiisorsoftareasvaereobservedbelwﬂxe
downstream toe which would indicate excessive seepage through the
foundation. Based upon the performance history of the dam and the
field observations, this is not believed to be a problem.
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SECTION 7 - ASSESSMENT/REMEDIAL MFASURES

7.1 Dam Assessment: Lower Beaver Pond Dam at the time of inspection

appeared to be in good condition. The appropriate SDF for this dam
is the 100 year flood. The spillway will pass 15 percent of the PMF
(150 percent of the SDF) without overtopping. The spillway is judged
adequate.

The visual inspection revealed no findings that proved the dam

to be unsound. A routine maintenance program exists for the structure

and maintenance is considered adequate. Both the upstream and down-
stream embankment slopes meet the requirements reocommended by the
U. S. Bureau of Reclamation (Reference 1, Appendix VI) while the

crest width is 2.7 times greater than the recommended width.

7.2 Recammended Remedial Measdres:

7.2.1 Emergency Operation and Warning Plan: It is recommended

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
fraom the downstream area is necessary.

7.3 Required Maintenance:

7.3.1 The erocded area along the left downstream slope should
be backfilled with campacted soil and seeded in order to prevent

further erosion.




e 2o

7.3.2 The plunge pool should be repaired by removing sediment
uildup and protecting against further sloughing of the channel.

7.3.3 All trees present on the embankment should be cut to

ground level yearly during maintenance operations.
7.3.4 Debris should be removed fram the overflow intake as it

accumilates.

7.3.5 Animal burrowing observed above the outlet structure

should be prevented. Existing holes should be backfilled with
campacted soil.

7.3.6 A staff gage should be installed to monitor water levels.
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Photo No. 1

Overflow wier and upstream face

Photo No. 2

Downstream face of dam

-1

of dam

[ el




Photo No. 3 ;

72 inch outlet pipe at overflow wier structure

Photo No. 4

Concrete box modification to drain outlet
(Note Open Top)




5

Photo No.

72 inch outlet pipe at Plunge Pool

6

Photo No.

Downstrecam Channel

(Arrow Denotes Channel)

I1I-




Photo No. 7

Sloughing of bank at Plunge Pool

Photo No. 8

Sediment buildup in Plunge Pool

(Arrow denotes sand bar which developed
during October 1979 flood)
I1-4
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MAIN OFFICE AND LABORATONRIES

FROEHLING & ROBERTSON, INC. L i

INSPECTION ENGINEERS « CHEMISTS  BACTERIOLOGISTS BRANCH LAPORATORIES

NONIPLIE. CNafIOITE. PALIION

CABLE ADDRESS—“FROEWLING " e imine o watiacer
SSIMNVIILE, J0ANODKE, PATETIRVILAR

asuevirig

Richmond, Virginia
December 8, 1967

Record No. R-2169-11
Report of: Soil Borings

Made for: Mr. Wallace LaPrade
c/o LaPrade Bros. Engineers
103 East Cary Street
Richmond, Virginia

Attn: Mr. Carl Watkins
Project: Lake George Hamlet Dam LCWER DA

location: Route 360 at Falling Creek
Chesterfield Co., Va.

0-0-0

Upon authorization from Mr. Carl Watkins of LaPrade Bros., test borings were
made at site as shown on enclosed sketch.

The test borings were made by means of drive sample borings, auger boring and
diamond core drilling. = The penetration resistance of the soil was determined
by means of the standard penetration test at each change in strata or at five
foot intervals, whichever occurs first. In the standard penetration test a
140 ib. hammer dropping 30" is used to drive a 2"0.D. 1.375"1.D. split spoon
sampler | foot into the soil. The results of the tests are shown in the
following boring logs.

Very truly yours,
FROEHLING & ROBERTSON, INC.

Z‘C‘ A O UOQ)‘L.M

W. H. Vogelsang, Director
Foundation Investigation
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s0-34 FROEHLING § ROBERTSON, INC.
B o R l N G l o G sinca rem INSPECTION ENGINEERS < CHEMISTS » BACTERIOLO0INTS
Repothe.  R-2169-11 DA December 8, 1967

Made for: Mr. Wallace LaPrade c/o LaPrade Bros. Englneers
Proiect: Lake George Hamlet Dam, Route 360 & Falllng Creek, Ches'rerﬂg!g Co., Va,

Hole No.: 7 I!oul Depth: 15, ]!lcvnhon—-'lop of Hole: 164.4 ]Hoh Location:
Type of Boring: 24" Casing Sored  12/2/67  Compleed  12/2/67 [biller: Y watts
T tievetion | oeotr | Coring crassipica :D'f‘:.,&; MATERIALS %}::l. neeore REMARKS

lﬁ! 4 00 Slows

Brown Micaceous Silt Water Data:

2.0
7' € 0 h
161.4 3. 12 3.0 5 r
4.0
Tan Decomposed Rock 100 | 5.0
155.4 | 9. _ : Note: Core Drilled
154.4 |10. Tan Granite Boulders 100% Granite Boulder

Tan Micaceous Silt -

IS
oo

149.4 |15. 48

Boring Terminated

o (=]
bbb oo b o bbb B o B Sl i Sl




SO~5A |
FROEHLING § ROBERTSON, INC.
BORING LOG since @ 'O MsrecTION ENGINEERS -+ CHEMISTS - SACTERIOLOGISTS

Report No. R-2169-11 DATE December 8, 1967
Made for: Mr. Wallace LaPrade c/o LaPrade Bros. Englineers

Project: Lake George Hamlet Dam, Route 360 & Falling Creek, Chesterfield Co., Va.
Hole No.: 8 Iloul Depth: 6.0 klovn!ion-—'lop of Hole: (58,3 1Hol¢ Locetion:

Type of Boring: 21 "Casing 2"Dia.Blt 15""" 12/1/67 Completed {2/1/67 Diiller:  H, Watts

:375”.3- ’6‘:’6 SI::‘,:’ CLASSIFICA“IDI'?‘:M:"; MATERIALS i:{,’,‘,':" ‘:/:oc'::; BEMARKS .
Brown Organic Siit w?1er Data:
1.7' @ 0 hr
2.0
155.3 1 3. Gray Fine Silty Sand Z >0 '
n
154.3 | 4. roy y >on 4.0/started Core Dritling
4.0' with 2" Diamond
Gray Granite 75%
152.3 | 6. L4 Bit

Boring Terminated

unlnulLLu!nuhuﬂnulnulnnhmmnhu1louLu1L|lﬂll?lﬂun




SO-5A
FROEHLING § ROBERTSON, INC.
B o R l N G l o G since @ res INSPECTION ENGINEIRS » CHEMISTS « BACTERIOLOBISYS
Report No. R-2169-11 ‘ DATE December 8, 1967
Medefor: Mr, Wallace LaPrade c/o LaPrade Bros. Engineers
Project: Lake George Hamlet Dam, Route 360 & Falling Creek, Chesterfield Co., Va.
Hole Ne.: 9 T‘loul Depth: 22.0 lEIcuhon—Top ofHole: |57.9 ]Holo Location:

Troe ofBoing: 24 "CAS ING 2"Dia.BIt Jstered  11/29/67  Complewd 11,/29/67 [oriter:  H. Watts

A 1k ION F M
Glovation |° Depth Clnu CLass ca :Do?ubh?u) ATERIALS Sample % Core REMARKS

157.9 0.0 Vom Blows |Recovery

5 ’ Water Data:
: -: Brown Clayey Siit 5 2.0 |.5| €0 hr
: ] 3.0
154.4 | 3.5
o 3 4.0
—] 81 5.0
- Gray Silty Clay
-] -
148.9 { 9.0 9.0
= 37 1410.0
- Brown Micaceous Silt, Trace of )
- Decomposed Rock
- 14.0
= 70 145.0
j -
i ]
| 5 = 110 }3;‘5)
137.9 | 20.0 Started Core Drilling
- [} L1}
- Gray Granite & Quartz 758 20;0° with 2% Diamond
, 135.9 | 22.0- -
! — Boring Terminated
i |3
7
]
-
: )
5 v-5




$0-3SA

BORING LOG

FROEHLING § ROBERTSON, INC.
since PO MsPECTION ENGINEERS ¢ CHEMISTS + BACTESIOIOOISYS

RepoiNe  R-2169-11 OAE o emher A _ 1967

Nodefer:  Mr, Wallace LaPrade c/o LaPrade Bros, Englneers

Project: Lake George Hamlet Dem, Route 360 & Falling Creek, Chesterfleld Co., Va.

Hole No.: 10 Tote! Depth: 26 0 I!lov.'-on—- Yop of Hole: 1594 ]Holc Location:

Type of Boring: 2{"Ca¢'ln 2"Dla.Bit [Stred ) 1/27/67 Compiewd || /28/67 [Oritler: Watts

S '°5"‘o ﬁ‘.‘f_" cuulncax:‘:'?‘:ﬂ&: MATERIALS Samete |, % Cove REMARKS
- |
- Brown Clayey Siit 2.0 Water Data:
= 1 3.0 3.1' €0 h

. r

155.4 | 4.0 4.0
3 1015.0
- Gray Medium Sand & Small Graveis
- 9.0
3 33 1 10.0|

147.9 | 11.53
- Brown to Gray Micaceous Silt, 14.0
—
— Trace of Decomposed Rock 190 115.0 4
= :
3 19.
- 23 1 20.¢
-
-
3
.

136.6 | 22.87 Started Core Drilling
- 22.8' with 2" Diamond
- Gray Granite 1004 Bit

134.4 |25.67
- Boring Terminated
=
-
-
= N
3
—
3
3
- V-6
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FROEHLING &§ ROBERTSON, INC.
BORING LOG simet @ VOB MSPICTION INGINEIRS - CHEMISTS - BACTERIOLOOISTS

Report No. R-2169-11 DATE December 8, 1967
Medefor:  Mr, Wallace LaPrade c/o

Proiect: Lake George Hamlet Dam, Route 360 & Falling Creek, Chesterfield Co.,

Hole No.: 1 Total Depth: | 5,0 IEI-vmon—Topd Hole: 169.9 luoh Location:

Typeof Boring: 23" Casing ]sun.d 11/22/67 Completed | | /22/67 Jmm.. H. Watts

L4 | ° CLASSIFICATION OF MATERIALS %, Core
Eevation Depth ﬁ:ﬁ:l' (Description) :lo::lo Recovery

REMARKS

Y a

Brown Micaceous Silt

Gray Organic Sandy Siit

co e Lo b

—Gray _Graniie Boutder
Gray Decomposed Rock

Boring Terminated

co b b bbbl oot b o d




e ot ki 8 IR oo e Sttt sl o A T 0 ¥ AN IR ROt L1 1 0t U S~ M e e e AT b AR i

30-3A
FROEHLING § ROBERTSON, INC.
BOR'NG lOG since @ ren INSPECTION ENGINEERS o CHEMISTS « DACTERIOLOONINTS
Report No. R-2169-11 DATE December 8, 1967
Made for: Mr. Wallace LaPrade c/o LaPrade Bros. Engineers
Proiect: Lake George Hamlet Dam, Route 360 & Fallling Creek, Chesferfleld Co., Va.
Mole No.: 12 I'lonl Depth: |5 0 IElovuhon—Yopc'Holo 180,95 INolc Location:
TypeofBoring: 24" Casing Started 11/21/67 Complered 1| /2(/67 |pritler: 4y, Watts
; ;'5'6"35 . B”'B é:::. CLASSIFICA'YI;'?"?’":J MATERIALS %}:31. o Core CEMARKS 1
Tan Micaceous Silt 2.0 :
1177.95| 3. 12} 3.0 )
4.0
317 5.0
‘ Brown Decomposed Rock
§
‘ 9.0
% 27 110.0
j
¥ -
|
i 14,0
165.95] 15. 34 115.0

Boring Terminated

b b o bbb ool o Lo B booon boroc iv by Sl
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MAIN OFFICT AND LASOSATORIES
# O 808 T3 818 wah! £ASY BV82YY

FROEHLING § ROBERTSON, INC. T

L]
INSPECTION ENGINEERS * CHEMISTS * BACTERIOLOGISTS BRANCH LASORATORIES
CABLE ADDRESS—~“FROENLING" . O mineran. watriaons

SOIENVILIE. SOANDLE. FAVETIRVILLS
asutvILil

RICHMOND, VIRGINIA
NOVEMBER .21, 1967=

o: R-1399-11
f: Soll Tests
: La Prade Brothers
3 West Cary Street
Richmond, Virginia
Attn: Mr. Carl Watkins

0-0-0

Tests were performed on @8 combination of 5
bag samples.

s-1 S-2
Passing No. & Sieve 100.0 100.0
Passing No. 10 Sieve 99.2 99.6
Passing No. 20 Sieve 93.8 95.2
Passing No. 40 Sieve 86.7 88.9
Passing No. 60 Sieve 79.8 83.1
Passing No. 100 Sieve 70.6 73.5
Passing No. 140 Sieve 63.9 66.7
Passing No. 200 Sieve 58.7 62.1
Passing No. 270 Sieve 56.7 61.0
Liquid Limit 25.7 28 .4
Plasticity Index 6.2 5.1
Gravel (Plus No. 10) - 0.8 0.k
Coarse Sand (No. 10-No. 40) 12.5 10.7
Fine Sand (No. 4LO-NO, 200) -28.0 26.8
Silt No. 200- 0.005 mm) Lo,7 Ls .y
clay ( -9.005 mm) 18.0 17.0
Respectfully,
. FROEHLING & ROBERTSON, INC.
3 - /
/ip Sz o Samples are from blend @

lcc: La Prade Brothers 5 44§ Samples dug 4 Watlare LaP
| ST below Upper Dam @@ Loke GO, |

Hamlet on 16 Mov.67 caw | ]

v-1
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Aweiotien of Be! & lmdonvy © Seuiety fov Mendesvarsive Tesing @ Virginis Siate Chsmber of Commernss

0 M o
Asvstiotien Puty
eery Bnglasun

Anmistian & Asmstistion of Awhat® Poving Tockoologith © Amuises Waler Werks Aseaniation © Amariass Chomical Seciety & Amoricos Publflc Hesth Anstistios © Toctmioal
mo.:nuunn;un-mﬂww s Cosbrel Ace . Weidiag Sesioty © Amscicst Jeiety of Civht * Setieny of

e d
8 Poper Mgommy o

“+




svery R

WATN OFFICT AND LASOSATONIED
? @ 08 T Bre Wt CaRY Ve

FROEHLING &€ ROBERTSON, INC.

PwOnl Sa0 D080
L[ ]

INSPECTION ENGINEERS = CHEMISTS » BACTERIOLOGISTS BRANCH LASORATORIES

CABDLE ADDRESI—“IROEIWLING ™ O tsmvaton o

SolduVILLIE. 008NDEE, AV

te8l asnivisee

RICHMOND, VIRGINIA
DECEMBER 4, 1967

Record No: R-1399-12
Report Of: Soil Tests

* Made For : La Prade Brothers
3 West Cary Street
. Richmond, Virginia

Attn: Mr. Car) VWatkins

Project : Dam No. 1 (| DWER DAM)

0-00-0
H-1p H-2D H-24 H-21 H-22
S-1 s-1 S-1
S-1 0-10! 0-3" S-2 0-7'
Passing No. 4 Sieve 100.0 100.0 100.0 100.0 100.0
Passing No. 10 Sieve 95.5 96.7 96.8 96.2 99,2
Passing No. 20 Sieve 76.8 83.7 83.3 83.0 93.7
Passing No. 40 Sieve 57.0 7.7 65.8 69.2 87.8
Passing No. 60 Sieve Ly .5 52.8 54,5 58.7 83.3
Passing No. 100 Sieve 33.5 42.3 L6.0 50.8 80.5
Passing No. 140 Sieve - 28.3 36.3 42,3 46.0 77.5
Passing No. 200 Sieve . 23.5 32.0 39.3 42.0 74.3
Riquid Limit 31.0 24,3 26.2 29.5 31.6
Plasticity Index N.P. N.P. 2.1 N.P. 9.0
Gravel (Plus No. 10) L 5 3.3 3.2 3.8 0.8
Coarse Sand (No. 10-No. Lo) 38. 29.0 31.0 27.0 n.G
Fine Sand (No. 40 - No. 200) 33.5 35.7 26.5 27.2 13.5
Silt (No. 200 - 0.005 MM) 15.5 21.0 27.3 29,0 45.3
clay (- 0,005 MM) 8.0 1.0 12.0 13.0 29.0
V-2

* togivaly 5 Aawdion o «.
by . - » um‘mwuum-mmuuu-mwmmmow ::

D i . o of Aspholt o Anwiton Water Worls Amsclatios & Asuriees Chomiest Sacioly wleae Poblic o *
an.mmummtmh‘n mm-wvmmow;mdﬂmim;w
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FROEHLING &§ ROBERTSON, INC. i e

INSPECTION ENGINEERS * CHEMISTS « BACTERIOLOGISTS S2aNCH LAsORATORIES
CABLE ADDRESS—~"FROEMNLING ™~ it vl
‘. 'l esifnvIlil, #0ANORS. lAv‘l.l:::::::
(PAGE - 2)
H-22 H-23 H-24 H-24
5-2 s-1 S-1 S-2
7'-10! 1'-10! 0'-7"'- 7'-10!
Passing No. & Sieve 98.3 99.8 99.3 100.0
Passing No. 10 Sieve 95.5 9k4.5 95.8 99.3
: Passing No. 20 Sieve 91.8 91.0 84.0 90.0
. Passing No. 40 Sieve 84.0 56.3 7.7 75.7
Passing No. 60 Sieve 66.8 L4.7 57.3 61.0
Passing No. 100 Sieve 54.7 36.3 4.2 48.7
Passing No. 140 Sieve L8.3 32.5 32.5 Li.s
Passing No. 200 Sieve 43.8 29.3 26.7 36.
Liqudd Limitq 20.9 26.0 26.0 39.2 ;
Plasticity Index N.P. 4.5. N.P. N.P. i
Gravel (Plus No. 10) _ 4.5 5.5 4.2 0.7 ‘
Coarse Sand (No. 10 - No. L40) 11.5 38.2 241 23.6
Fine Sand (No. 40 - No. 200) 40.2 27.0 L4s.o 39.7 1
silt(No. 20- 0.005 MM) 26.8 19.3 17.7 28.0 1
Clay (- 0.005 MM) 17.0 10.0 9.0 8.0
: Respectfully, 1
/jp

Lee: La Prade Brothers

?
MEttA: Americos fr Tosting Moterigh © Amerigen € fadirgte & e Comneh 1 Virgiale Acade Selonge Vieglals Gasd Belidenn Anecle Seuttere
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APPENDIX VI - REFEPENCES

Recammended Guidelines for Safety Inspection of Dams, Depart-

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

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

Reclamation, 1974, 816 pp.

Geologic Map of Virginia, Virginia Division of Mineral Resources,

1963.

Geology of the Studley, Yellow Tavern, Richmond and Seven Pines

Quadrangles, Virginia by P. A. Daniels, Jr. and Emil Ormschak, Jr.,

1974, 75 pp.

Section 4, Hydrology, Part 1, Watershed Planning, SCS National

Engineering Handbook, Soil Conservation Service, U. S. Department

of Agriculture, 1964.

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

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

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

Washington, D. C., May 1961.







