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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of the Chief
of Engineers, Washington, D.C, 20314, The purpose of a Phase I investi-
gation 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 in-
vestigation and analyses involving topographic mapping, subsurface
investigations testing, and detailed computational evaluations are beyond
the scope of a Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team. In
cases where the reservoir was lowered or drained prior to inspection, such
action, while improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating
environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam
at some point in the future. Only through continued care and inspection
can there be any chance that unsafe conditions be detected.

Phase 1 inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established guidelines,
the spillway design flood is based on the estimated "Probable Maximum
Flood" for the region (flood discharges that may be expected from the
most severe combination of critical meteorologic and hydrologic conditions
that are reasonably possible), or fractions thereof. Because of the
magnitude and rarity of suct a storm event, a finding that a spillway
will not pass the design flood should not be interpreted as necessarily
posing a highly inadequate condition. The design flood provides a
measure of relative spillway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream
damage potential.
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Name of Dam: Cherrystone No. 1  Va. No. 14302
State: Virginia

County: Pittsylvania County

USGS Quad Sheet: Chatham

Coordinates: Lat 36° 51.0° Long 79° 26.0°
Stream: Cherrystone Creek

Date of Inspection: May 1, 1979

BRIEF ASSESSMENT OF DAM

~

Cherrystone Creek Dam No. 1 is a zoned earthfill
structure about 790 ft long and 57 ft high. The principal
spillway consists of a 42 inch prestressed cylinder concrete
pipe which extends through the structure. Water is dis-
charged into the principal spillway through a reinforced
concrete riser and is expelled into a reinforced concrete
impact basin. The emergency spillwayisa 135 ft wide vegetated
earth channel. The dam is located on Cherrystone Creek
about 2.5 miles northwest of Chatham, Virginia and was
constructed for flood control and recreation.

The dam is of "intcrnediate" size and has been assicned

a "sianificant" hazard classification. The appropriate spill-

way design flood is the % Probable Maximum Flood (% PIIF). The
emergency spillway will pass 80 percent of the PMF prior to
overtopping. Based on criteria established by the Department
of the Army, Office of the Chief of Engineers (OCE), the spill-

way is rated adequate.
N




The actual embankment structure appears to be similar
to the "as built" drawings. A stability analysis summary
for the embankment slopes under rapid drawdown and
steady seepage conditions was reviewed and assumptions, test
data, and resultant factors of safety were found to be
acceptable. The visual inspection revealed no apparent
problems with the embankment and appurtenant structures
and there are no immediate needs for remedial measures.
The slopes, the crést of the structure, and the spillway
should be mowed several times a year and existing small trees
or saplings removed at least once a year. The ponded water
and swampy area observed below the right downstream toe of
the dam and adjacent abutments is not considered to be re-

lated to scepage through the dam.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
CHERRYSTONE DAM NO. 1 VA #14302

SECTION 1 - PROJECT INFORMATION

1.1 General:

1.1.1 Authority: Public Law 92-36%, 8 August, 1972,
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a national program of safety inspec-
tions of dams throughout the United States. The Norfolk
District has been assigned the responsibility of supér—
vising the inspection of dams in the Commonwealth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to
conduct a Plase 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: Cherrystone Dam
No. 1 1is a zoned earth-fill structure approximately 780
ft long and 57 ft high. The top of the dam is 17 ft wide
and is at elevation 693.4 ft. M.S.L. Side slopes are 2.5
horizontal to 1 vertical (2.5:1) on the downstream and
upstream sides. Ten feet and eight ket wide bems exist on
the upstream slope at elevation 658.4 and 666.4 M.S.L.,

respectively.
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The principal spillway consists of a 42 inch diameter
prestressed cylinder reinforced concrete pipe, running
through the dam. Discharge into the conduit is provided
by a reinforced concrete riser with low stage and crest
inlets at elevations of 662.4 and 671.5 M.S.L., respectively.

@ The riser has three additional inlets, each at a different
elevation, located below the low stage crest. The three
additional inlets are used for low flow discharges and
to drain the lake and consist of two 12 inch gates at ele-
vations 656.7 and 651.7 M.S5.L., and aone 36 inch
gate at elevation 639 M.S.L.

The emergency spillway, which is a vegetated
earth channel having a bottom width of 135 ft,
has a crest elevation of 682.1 M.S.L. Most

of the emergency spillway is in cut, and is separated

from the dam by a broad hillside. The emergency spillway
has a vegetative cover in all areas except where an unpaved I
raad crosses the east end, near the impoundment. <the spillway

has side slopes of about 3 horizontal to 1 vertical. |

1.2.2 Location: Cherrystone Dam No. 1 is located
on Cherrystone Creek near its juncture with Va. Route 802
and 2.5 miles northwest of Chatham, Virginia, (See Sheet 1,

Appendix I).




1.2.3 Size Classification: The dam is classified

as an "intermediate" size structure because of the dam
height of 57 ft and maximum storage capacity of 7152 acre-ft.

1.2.4 Hazard Classification: The dam is located in

a rural and forested area, however, based upon the
industrial development and a few homes near the intersection
of Va. Route 57 and Cherrystone Creek, about 2.5 miles down-
stream, the dam is assigned a "significant" hazard classi-
fication. The hazard classification used to categorize dams
is a'function of location only and has nothing to do with its
stability or probability of failure.

1.2.5 Ownership: The Town of Chatham has a special

land use permit with the Pittsylvania Soil and Water Conserva-

tion District for the construction and operation of the dam.
1.2.6 Purpose: Flood Control and Recreation

1.2.7 Design and Construction History: The dam was

designed and constructed under the supervision of the U.S.
Soil Conservation Service. Responsibility for construction
was by the Pittsylvania Soil and Water Conservation District
and the Town of Chatham. The dam was completed in 1967.

1.2.8 Normal Operational Procedures: The principal

spillway is ungated; therefore, water rising above the crest

of the low stage and crest inlet automatically is discharged

downstream in quantities based on the inlet capacity. Similar-

ly, water is automatically passed through the emergency spill-

way in the event of an extreme flood which creates a pool

-




elevation above that of the emergency spillway.

1.3 Pertinent Data:

1.3.1 Drainage Areas: The original design (SCS)

indicated a drainage area of 14.7 square miles which has

been verified and found to be reasonable.

3.4 DiﬁEDEEEEE,QﬁwD““[fi¥§9’ Maximum known

dam site occurred in June 1972 when
elevation of approximately 673 M.S.L.
through the principal spillway.

Principal Spillway Discharges:

Pool Elcvation at Crest of Dam
Emergency Spillway Discharge:

Pool at Crest of Dam

flood at
the pool reached an

All discharge was

298 CFS

16,200 CFS

1.3.3 Dam _and Reservoir Data: See Table 1.1, below.

Table 1.1 DAM AND RESERVOIR DATA

e Reservoir
Elevation . Ceapecity
feet Area Acre Watershed Iength

Item M.S.L. Acres Feet Inches Miles
Crest of Dam 693.4 342 7152 9.12 2:1
Emergency Spill-

way Crest 682.1 256 3614 4.61 2.3
Principal Spill-

way Crest (Crest

Inlet) 671.5 120 1418 1.81 2.0
Principal Spill-

way Crest (Low

Stage) (normal

pool) 662.4 105 1092 L339 1S
Sediment Prool 651.7 52 242 0.31 "
Streambed at

toe of Dam 636.2 - - - -

P
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2
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SECTION 2 - ENGINEERING DATA

2.1 Design: The dam was designed and constructed
under the direction ot the U.S. Soi1l Conservation Service
(SCS) and was sponsored by the City of Chatham. "As built"
drawings and design data are available in the office of the
State Conservationist, U.S. Soil Conservation Service,
Federal Building, Room 9201, S5th and Marshall Streets,
Richmond, Virginia 23240.

A subsurface investigation was conducted at the site

by the SCS during the initial design stages. The investi-

gation consisted of drilling 13 test borings and excavating

54 test pits. Subsurface protiles and a report of the
investigation with foundation recommendations were prepared
based upon permeability tests, test borings, and test pit
data. The Geologic Investigation Report and the Embankment
and Foundation Summary Report are available at the above
referenced SCS office.  Subsurface protiles are shown on
Sheets 6 and 7, Appendix 1.

The dam is a zoned, compacted carthfill embankment.
The earth i1l requirements shown on Sheet 5, Appendix 1,
specify that clayey silts and clayey sands classified ML
and MH and SC be used in the core or Zone 1 of the dam.
Soil classification 1i1s by the Uniticed Soil Classitication

System, ASTM D-2487. On the upstream side and above, the

core is blanketed with silty sand classitfied SM, designated

- 8=
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Zone 3. Zones 1 and 3 are covered on the upstream and down-
stream slopes by Zone 2, a low’permeable shell, consisting
of silty sands and clayey sands classified SM and SC-SM.

A drainage system is located under the downstream portion

of the embankment to control the phreatic surface and to
collect seepage.

A review of design drawings indicates the dam is founded
on overburden and includes a cutoff trench which extends
into weathered bedrock. Both abutments are described as
being dry and well drained, however, some drill water was
lost in DH-1 and DH-2 during drilling operations. Some
seepage was expected to occur beneath the cutoff, but was
not considered critical in the Embankment and Foundation
Summary. This report further indicated that piping should
not be a problem based on criteria included in Reference s,
Appendix VII.

To control the phreatic water surface and to collect
seepages, an internal drainage system was constructed along
the downstream portion of the dam. This drainage system
consists of a total of 310 ft of 10 inch perforated corre- .
gated metal pipe enclosed in a 2 ft minimum envelope of
coarse drain fill (see Sheet 7, Appendix I). Nine reinforced
concrete anti-seep collars (see Sheet 8, Appendix I) were
installed around the principal spillway pipes, under the
entire dam and spaced at 24 ft intervals in order to control

any potential piping problems along the pipes.

-l
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The principal spillway was designed as a drop inlet
structure consisting of a two-stage reinforced concrete
riser, 42-inch diameter reinforced concrete water pipe, and
a reinforced concrete impact basin to dissipate the energy
of high velocity discharge at the outlet end of the conduit.
The emergency spillway was designed as a trapezoidal channel
u cut into the left abutment.

The emergency spillway is separated from the dam by a
H broad hillside and was designed as a trapezoidal channel cut

into residual soils and weathered bedrock (granite and schist).

The spillway is basically in cut material; however, specifi-
cations required that the bottom of the spillway be undercut
1 ft and be replaced by £fill compacted to 95% of maximum dry
density, per ASTM D-698. The length of level section is

30 ft and the maximum velocity of control section is 7.4
ft/sec.

The design report and supplementary data provided by
the SCS includes detailed laboratory test data describing
the physical properties of the materials used to construct
the embankment. Shear strength parameters used in design
for the embankment, and foundation material were determined

by consolidated undrained triaxial compression tests as

follows:
SECTION SHEAR STRENGTH PARAMETERS
Angle of Internal Friction Cohesion
Embankment ¢ = 27.5°9 C = 650 psf
" = 17.5° C = 950 psf

it

35.0 C

Foundation ¢ 375 psf

(RS0 b LSRN o4 Fob P Y P T




The Modified Swedish Circle Method of Analysis was probably
used although this could not be verified. The data included
in Appendix IV indicates an evaluation of 1) the sudden
drawdown case (I), and 2) the steady seepage case (III)

were performed. Apparently only total strength parameters
were utilized in a total stress analysis.

2.2 Construction: The construction records were not

furnished by the SCS office in Richmond, but they are avai-
lable from the SCS office in Washington, D.C.

2.3 Operation: There is no known operation and instru-
mentation procedure.

2.4 Evaluation: Engineering calculations are adequate
and the design drawings are representative of the dam. There

are no records available for dam performance.




SECTION 3 - VISUAL INSPECTION

3.1 General: An inspection was made 1 May 1979 and
the weather was fair with a temperature of 70°F. The pool
elevation at the time of inspection was 663% M.S.L. and
the tailwater elevation was 636.5 M.S.L., which corresponds
to normal flows.

3.2 Findings: Field observations are outlined in
Appendix III.

3.2.1 Dam and Spillway: The toe of the downstream

slope was overgrown with tall grass and included a few small
trees (1" to 3" diameter). Otherwise, vegetation on the dam and

along the emergency spillway was well maintained at the time of

the inspection. The basal 15 fti of the downstream slope
appeared to be moist; however, no seepage was observed. Veg-
etation commonly associated with poorly drained areas (i.e.,
cattails and marsh grass) was observed below the right down-
stream toe of the embankment. The ponded water in this area
was found to be fed by a spring downstream of the right abutment
of the dam. This water is not considered to be related to
seepage through the dam. For locations,see Shect 3. Appendix I..

The intake is in good conditions. No spalling or crack-
ing was observed. A small amount of debris was noted in the
trash rack. The manhole cover is ﬁissing from the structure.
The gates have not been operated since 1972. The energy dis-
sipator was in good condition and functioning properly.

3.2.2 Reservoir Area: The reservoir area showed no

debris and had side slopes of approximately 3:1. No sediment

w) D
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was observed.

3.2.3 Downstream Area: The downstream channel showed

no erosion and minor debris collection. The channel is 15 ft
» wide and 4 ft deep. Side slopes are 1:1 with a 300} wide
| floodplain on either side with a slope of about 2:1. No
homes were observed close to the site downstream, but the
] bridge for Rt. 802 is located approximately 3500 ft down-

stream. A few homes and industrial developments are located

about 2.5 downstream near the intersection of Va. Route

57 and Che}rystone Creek.
3.3 Evaluation:

3.3.1 Dam and Spillway: Overall, the dam was in

good condition at the time of inspection. However, some
minor remedial measures are required. Uncontrolled growth
encourages the development of deep rooted vegetation.

This type of growth can encourage piping within the embank-

ment and undermine riprap protection. Also, excessive

growth inhibits effective visual inspections of the dam.
The embankment, including its crest, slopes, and the emergency

spillway, should be mowed at least once a year, but more

preferably twice a year. Small trees presently growing on
the embankment should be removed. b
The moisture observed below the downstream toe of the

l
b
embankment is not considered to be related to seepage through %
l

the dam.




It is noted in the geologic report included in Appendix

VI, that "The right side of the flood plain is slightly

swamped out, which may present some drainage problems during

construction." The existing marshy area may be related to

this portion of the floodplain.




SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures: Cherrystone Dam No. 1 is used for
recreation and flood control purposes. The normal pool
elevation 1s maintained by a riser-type inlet acting as the
principal spillway. During periods of below normal flows,
water flow is maintained through the dam by utilizing
the two 12 inch gated inlets below the low stage inlet crest.
The gated inlets are manually operated, and when the pool
elevation is below the low stage inlet crest they provide
minimum flow downstream. During periods of normal flows, the
pool elevation i1s above the low stage inlet. Greater flows
are discharged through both the low stage inlet and the inlet
at the top of the riser. Exceptional inflows which cannot be
absorbed by the impoundments storage capacity are passed through
the emergency spillway once the pool rises above elevation
682.1 M.S.L.

4.2 Maintenance of Dam and Appurtenances: Maintenance is
the responsibility of the Town of Chatham. The operating

appurtenances were reported to be and appeared in working

order, however they are not routinely checked. The vege-
tative growth on the embankment has been maintained except
along the downstream toe. ?
4.3 Warning System: NoO warning system exists.
4.4 Evaluation: The dam and appurtenances are in good
operating condition; however, maintenance is not being routinely
performed. A semi-annual mowing routine should be established

and an annual check of all gates should be made.




SECTION 5 - HYDRAULICS/HYDROLOGIC ' DATA

5.1 Design: Cherrystone Dam No. 1 was designed
by the Soil Conservation Service (SCS) as a multipurpose
dam and complete hydrologic and hydraulic data are available.
This structure is a Class "B" dam by the SCS classification
method.

The low stage inlet crest of the principal spillway
was established at elevation 662.4 M.S.L., which provides
storage for a 100-year sediment accumulation and for
recreation (fishing and aesthetics). The capacity of the
principal spillway was established to produce a maximum pool ele-
vaion at the emergency spillway crest during a 100-year flood.
The emergency spillway is designed to accommodate a flood less
than the PMF which is consistent with gcs standards for a
Class B structure.

5.2 Hydrologic Records: There are no hydrologic

records for this stream.

9.3 Flood Experience: Maximum pool elevation, 673 M.S.L.,

was observed during a storm in June 1972, A rise in pool

elevation of approximately 10.5 ft was observed.

5.4 Flood Potential: In accordance with the established

guidelines, the spillway design flood is based on the estimated
"Probable Maximum Flood" for the region (flood discharges that
may be expected from the most severe combination of critical
meteorologic and hydrologic conditions that are reasonably
possible), or fractions thereof. The Probable Maximum Flood
(PMF) and % PMF flood hydrographs were developed by the SCS

-




method (Reference 4, Appendix VI). Precipitation amounts

for the flood hydrographs of the PMF and % PMF were taken
from the U. S. Weather Bureau information (Reference 5,
Appendix VI). Appropriate adjustments for basin size and
shape were accounted for and emergency spillway hydrograph
determination procedures as outlined in Reference 5, Appendix
VI were used for the flood hydrographs. These hydrographs
were routed through the spillway to determine maximum pool

elevations.

5.5 Reservoir Regulation: For routing purposes the

pool elevation at the beginning of the flood was assumed to

be 662.5 M.S.L. Reservoir stage-storage data and stage-
discharge data were taken from available SCS hydraulic cal-
culations. Flow through the principal spillway was used during
routing. Stage-storage data was extrapolated from SCS data

for pool elevations above the dam.

5.6 Overtopping Potential: The predicted rise

of the reservoir pool and other pertinent data were deter-
mined by routing the flood hydrographs through the reservoir
as previously described. The results for the three flood

conditions (PMF and % PMF) are shown in the following

Table 5.1.

e 1




TABLE 5.1 RESERVOIR PERFORMANCE

Flood Hydrograph

Normal
Flow L PMF PMF
f Peak Flow, CFS
Inflow 15 20,895 41,789
k outflow gt 6,250 25,815
f
{ Maximum Elev. ft M.S.L. 688.13 695.3
i» ;
I
Non-overflow Section
(EL 693.4 M.S.L.)
Depth, ft - 1.9
Duration, hours - 3.0
Velocity, fps** - 5.9
Emergency Spillway
(EL 682.1 M.S.L.)
Depth, ft 6.1 13.2
Duration, hours 18 21
| Velocity, fps** 4.09 12.76
! Tailwater Elevation
(ft, M.S.L.) 636.5 646.2 651.7
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5.7 Reservoir Emptying Potential: A 36 inch
circular head gate at elevation 639.0 M.S.L. will drain the
reservoir through the 42 inch pipe. Assuming that the lake
is at normal pool elevation (662.5 M.S.L.) and an average
inflow of 15 CFS is maintained, it would take approximately

4.5 days to lower the reservoir to elevation 640 M.S.L.

There are no methods for lowering the reservoir below this
elevation.

5.8 Evaluation: Hydrologic and hydraulic detérmina-
tions of the project as prepared by the SCS appear reasonable
and accurate. The appropriate spillway design flood is the
X PMF due to the "significant" hazard conditions existing
downstream. The dam will be overtopped during the PMF
by 1.9 ft, but the emergency spillway will pass 80 percent

of the PMF before the dam is overtopped.

Hydrologic data used in the evaluation pertain to pre-

sent day conditions with no consideration given to future

development.




SECTION 6 - DAM STABILITY

6.1 Foundation and Abutments: Cherrystone Dam

No. 1 is founded on alluvial and residual soils, all of
3 which are underlain by rocks previously mapped as Wissahickon
Schist. The structure includes a 20 ft¥ wide cutoff trench,

which extends to weathered schist bedrock. The principal

spillway is founded on this same material. The emergency

spillway is cut into weathered schist and granite. "As built"

drawings of these various areas are shown on Sheets 5, 4 and
5, Appendix I. The test boring and test pits are included
as Sheets 9,10 and1ll, Appendix I.

The dam site is located within the Piedmont Physiographic
Province of Virginia, which is underlain by igneous, meta-
morphic and sedimentary rocks of Precambrian through Triassic
Age (see Reference 3, Appendix VI). Pittsylvania County

lies entirely within the Piedmont Province and most of the

county is characterized by a broad and gently rolling plateau.

This plateau has been dissected into a series of complex

slopes by the action of streams and other erosional agents.
The slopes are rounded and commonly mantled by a layer of ‘
soil and weathered rock material. The geology of the Piedmont |

is not as well understood as that of other provinces, because

of the limited number of rock outcrops exposed. Thick residual 1
{ |
soil covers of up to 100 ft are common. Furthermore, geologic {
|

structure is complicated by the effects of metamorphism.
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The Chatham area has not been geologically mapped in
detail, therefore only limited information is available.
The dam site is underlain by what is believed to be meta-
morphic rocks of the Wissahickon Schist Formation of Precam-
brian or Early Cambrian Age. The detailed geologic report
describes the bedrock as consisting of phyllite and garnet
mica schist, intruded with feldspathic granite dikes of
considerably younger age. The thickness of the rock sequence
is unknown. NoO outcrops were encountered in the abutment
areas of the dam; however, foliation or slaty cleavage
examined in weathered schist exposed along the emergency
spillway appears to strike approximately 45 degrees to
the northeast and dips variably to the southeast and northwest.
No faults were observed in the field during this investigation
and geologic maps of the area do not show the presence of
faults in the immediate vicinity.

The centerline of the dam was reported to be characterized
by a thin soil cover, which overlies weathered bedrock (i.e.
phyllite, schist and granite). Residual granite boulders
encountered beneath the ground surface in the right abutment
are believed to be the remains of a granite dike, which
weathered in-place. Floodplain or alluvial deposits ranging
in thickness from several ft to about 15 ft were penetrated
in the valley floor. The alluvium includes an upper layer of
nonplastic silty sands and sandy silts classified SM to ML,
which is underlain by slightly plastic silty clays and clayey

silts classified CL to ML with discontinuous layers of iine

-21_
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to coarse sand. All soils were classified in accordance
with the Unified Soils Classification System. The alluvial
soils are underlain by residual soils, which are derived
from the in-place weathering of bedrock. The residuum is
essentially nonplastic, consisting of micaceous, fine to
coarse sands, silty sands and sandy silts classified SM,
SP and ML. Limited amounts of slightly plastic clayey sands
classified SC were also present. The maximum amount of over-
burden encountered was 90 ft in the right abutment. , The
depth to bedrock ranged from a few ft to 90 ft and the over-
burden became less weathered with depth.

The potential for seepage exists within the foundation.
Although the floodplain deposits are of low permeability,
the presence of scattered discontinuous layers or lenses
of permeable sand provides a medium for potential seepage.
Both abutments were dry during test boring operations;
however, some water loss was recorded in DH-1 and DH-2.
Pressure test results made in these borings are presented
on Sheet 10,Appendix I. The Embankment and Foundation Summary
Report concluded the need for an impermeable core keyed into
weathered schist bedrock. Some seepage was expected to occur
below the cutoff, but it was not believed to be critical
with respect to stability of the base, loss of beneficial
storage or capacity of the drainage system.

6.2 Embankment: The upstream slope is 2.5 horizontal
to 1 vertical with crest at EL 693.4. At elevation 666.4 M.S.L.

the slope flattens to a level surface, forming a 7% ft wide
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berm. The slope then continues at 2.5 horizontal to 1

vertical. At elevation 658.4 M.S.L. the slope flattens to
12 horizontal to 1 vertical surface forming a 12% ft wide
berm. The slope then continues to 2.5 horizontal to 1 vertical 4

to natural ground. The slope is blanketed with 24 inches |

of riprap extending from the top of the upper berm (elevation

666.4)to the center of the lower berm. Riprap specifications

are presented as Note 1 of Sheet 5, Appendix I. The downstream

slope is 2.5 horizontal to 1 vertical and terminates -at

b b | e Wi A TSI

natural ground. A typical section of the dam is included on
Sheet 5, Appendix I.

A sloping core consisting of ML, MH and SC material with |
1 horizontal to 1 vertical slope is provided to elevation
670 M.S.L. The core material is designated Zone 1. The core

is blanketed above and along the upstream slope with SM

material, which is designated Zone 3 material. 2Zone 3 extends
to elevation 682 M.S.L. with a 2 horizontal to 1 vertical
upstream slope and a 1 horizontal to 1 vertical downstream
slope. The upstream and downstream shells consist of Zone 2
SM material with 2.5 horizontal to 1 vertical slopes provided
to elevation 693.4 M.S.L.

6.3 Evaluation:

6.3.1 Foundation and Abutments: Dam foundations must

be evaluated on the basis of potential settlement, sliding
and seepage. Excessive settlement of the dam is not believed

to be a problem because the structure rests upon fairly
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competent weathered bedrock and firm. to compact alluvial
and residual soils. Gradual consolidation of underlying
soils would be expected during application of fill materials.
The underlying soils probably had essentially fully consoli-
dated under the applied load at the end of the construction
period. "As built" drawings show the top of constructed

dam at elevation 695% M.S.L. and the top of settled dam

estimated at elevation 693.4 M.S.L.

Sliding within the foundation bedrock does not appear
likely based upon the design load the nature of the under-
lying weathered bedrock. 1In addition, brief field inspe-
ction and a review of the geologic data does not indicate
the presence of adversely oriented weak planes or zones
within the foundation rock that would act as a potential
sliding plane.

Seepage was not considered a problem in design because
the orientation of the damvwas different than that of the bedrocl
foliation. Since construction reports were not available
for review, an accurate determination of the foundation
conditions under the cutoff trench is not possible.

The emergency spillway is separated from the dam by a
broad, steep hillside. Side slopes of 3 horizontal to
1 vertical have been cut into residual soils and weathered
granite and schist to form the sides of the spillway. Compacted
fill was required at both ends of the emergency spillway. The

slopes were considered safe and stable at the time of the
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inspection.

6.3.2 Embankment: No undue settlement, cracking or

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

that the embankment is adequate for normal pool level with

water at elevation 662.4 M.S.L.

The stability analysis was performed with a section
slightly lower than actually constructed. The difference
is not however considered significant. The strength

parameters described in Section 2 were used in the stability

analysis. The report describing the engineering design
data used in the stability analysis is included in Appendix

IV. These data were reviewed along with the stability

analyses and were found to be acceptable. The factor of
safety of the upstream slope for the drawdown condition is
1.69 as given in Appendix IV. Reference 1, Appendix VI re-
commends a factor of safety of 1.2. The factor of safety
for the downstream slope under steady seepage condition
with drain (shell) at c¢/b = 0.6 is 2.1. The required

factor of safety is 1.5 according to Reference 1. H
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment: The Cherrystone Dam No. 1 at
the time of inspection appeared sound and in a safe operating
condition. Based on "intermediate" size classification and
"significant" hazard classification, the spillway design
flood is the % PMF. The spillway will pass 80 percent of
the PMF without overtopping the dam and is considered adequate.
There is no apparent problem that requires immediate
action for the normal pool conditions based on the v}sual
inspection and a review of existing records. The actual
embankment structure appears to be similar to the "as built"
drawings. Without the construction records, the conformance
of the embankment material properties to design requirements
cannot be assessed. The design factors of safety for the rapid
drawdown and steady seepage cases meet the requirement of
Reference 1, Appendix VI.

7.2 Remedial Measures: There is no immediate need for

remedial measures; however, the following maintenance pro-
cedures should be implemented within 12 months and should

be included in addition to existing annual maintenance items
and procedure.

7.2.1 The grass and weeds along the dam crest, slopes,

and within the emergency spillway should be cut at least once

and preferably twice a year in the early sumnmer and fall.

P
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7.2.2 Removal of all trees or saplings from the
described areas should be accomplished annually.

7.2.3 1Install a staff gauge to monitor hich water

7.2.4 Replace manhole on principal spillway inlet

structure.
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