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20. Abstract

Pursuant to Public Law 92-367, Phase I Inspection Reports are prepared
under 5uida'ce contained in the recommended guidelines for safe;y
inspectiion ¢f dams, publiigﬁd by thd Office of Chief of Engineers,
Washington,' D. C. - 20314. he 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
investigations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the
investigation is intended to identify any need for such studies.

Based upon the field conditions at the time of the field inspection
and all available engineering data, the Phase I report addresses the
hydraulie, 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 2nalyzed
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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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Upper North River No. 77
State: Virginia

County: Augusta

River: Little River

Date of Inspection: 13 June 1978

BRIEF ASSESSMENT OF DAM

Upper North River Dam No. 77 is an earth dam approximately
110 feet high and 700 feet long, owned and operated by the
U.S. Forest Service and designed by the Soil Conservation
Service on the Little River Watershed as part of the Potomac
River Watershed Project. The visual inspections and review
of engineering data, made in June 1978, indicate no serious |
deficiencies requiring emergency attention. The emergency 1
spillway will pass the Probable Maximum Flood without over-

topping the dam. Stability analyses done for the dam design |
showed a sufficient factor of safety; however, a small clear
seep was discovered on the downstream face of the dam approxi- |
mately 25 feet higher than the outlet pipe. The clear seep
may affect the embankment stability. Although the flow from |
the clear seep was less than one-half g.p.m. at the time of '
inspection; the flow rate could increase as the reservoir
level rises. It is recommended; therefore, that the clear
seep be monitored, especially during periods of high reser-
voir levels, to determine if the flow through the clear seep
increases. If the flow rate does increase; then a more
thorough investigation and possibly remedial measures will
be necessary.

Michael Baker, Jr.,

M@—gg

APPROVED:
Original signed by: 1

Douglas L. Haller

Michael Baker, III, P.E.
Chairman of the Board and
Chief Executive Officer

Douglas L. Haller
Colonel, Corps of Engineers
District Engineer

e AUG © ¢ 1978
1\,AL1‘H o\ Date:
g £\
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\0 NO. 3176 &)
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OVERALL VIEW OF DAM




WVAa 40 M3IA 1TVH3AO0 _




1.1 General

4 G [ &

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM: UPPER NORTH RIVER NO. 77 ID# VA 1507

SECTION 1 - PROJECT INFORMATION

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 inspections of dams through-
out the United States. The Norfolk District
has been assigned the responsibility of
supervising the inspection of dams in the
Commonwealth of Virginia.

Purpose of Inspection: The purpose is to
conduct a Phase I inspection according to the
Recommended Guidelines for Safety Inspection

of Dams. The main responsibility is to
expeditiously identify those dams which may

be a potential hazard to human life or property.

1.2 Description of Project

s 2

Description of Dam and Appurtenances: Upper
North River Dam No. 77 (Hearthstone Lake
Dam) is a zoned earth dam, 110.5 feet high
and 701 feet long. Seepage control is provided
by a impervious core and a cut-off trench
extending to firm unweathered bedrock. A
rock toe drain has been provided under the
downstream toe. The emergency spillway is an
earth side channel type with a bottom width
of 250 feet. The principal spillway is a
drop inlet structure consisting of a reinforced
concrete riser, a 48 inch diameter concrete
water pipe, and a riprapped stilling basin.
The reservoir is used for flood control,

and there is an orifice on the reservoir side
of the riser at the normal pool elevation
(1779.2 feet). The reservoir may be drained
by the use of a hand operated, 24 inch slide
gate located on the right side of the primary
spillway. A plan and typical sections of the
dam are shown on Plates 1 and 2.

Location: The Upper North River Dam No. 77
is located on Little River, a tributary of
the North River. The dam is located approxi-
mately three miles northwest of Stokesville,

NAME OF DAM: UPPER NORTH RIVER NO. 77
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Virginia in Augusta County. Regional and
vicinity maps are included in this report as
the Location Plan.

Size Classification: The dam is in the
"large" size category as defined by the
Recommended Guidelines for Safety Inspection
of Dams. The maximum height of the dam is
110.5 feet and the reservoir capacity to the
top of the dam is 3680 acre-feet.

Hazard Classification: Due to the proximity
of the Town of Stokesville, Virginia with a
population of about 100 and Camp May Flather
(a Girl Scout Camp), many lives could be lost
in the event cf failure of the dam. Therefore,
this dam is considered in the "high" hazard
category as defined by Section 2.1.2 of the
Recommended Guidelines for Safety Inspection
of Dams. 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.

Ownership: The dam is owned and operated by
the U.S. Forest Service.

Purpose of Dam: The dam is used for flood
control on the Little River in the Potomac
River Basin.

Design and Construction History: The existing
facility was designed for the owner by the
U.S. Soil Conservation Service (S.C.S.). The
dam, built by the English Construction Company,
was completed in 1966.

Normal Operational Procedures: No formal
operating procedures are followed on this

dam. Normal pool is controlled by an orifice
on the side of the riser at an elevation of
1779.2 feet. Since this dam is used for flood
control, the principal spillway (riser crest)
is located at an elevation of 1802 feet with
excess flows diverted through the side channel
emergency spillway with a crest elevation of
1844 feet.

NAME OF DAM: UPPER NORTH RIVER NO. 77
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1.3 Pertinent Data

1.3.1 Drainage Area: The drainage area of the Upper
North River Dam No. 77 is 16.01 square miles.
1.3.2 Discharge at Dam Site: The maximum known
flow at this dam site is unknown.
Principal Spillway:
Pool Level at emergency .
spillway crest . . . . . . . . . 457 c.f.s.
Pool level at top of dam . . . . . 482 c.f.s.
Emergency Spillway:
Pool level at top of dam . . . . . 27,248 c.f.s.
1.3.3 Dam and Reservoir Data: Pertinent data on
the dam and reservoir are shown in the fol-
lowing table:
TABLE 1.1 DAM AND RESERVOIR DATA
Reservoir
Capacity
Elevation Area Acre- Watershed Length
Item feet M.S.L. acres feet inches (a) feet
Top of dam 1854.5 92.6 3680 4.3 5600
Maximum pool,
design surcharge 1851.0 89.3 3380 4.0 -
Emergency spillway crest 1844.0 8l1.6 2768 3.2 5000
Principal spillway
crest (b) 1802.0 33.0 478 0.56 -
Normal pool (c) 1779.2 14.0 150 - 1500
Streambed at centerline
of dam 1744.0 0 0 0 0

(a) Based on

16.01 square miles of drainage area.

(b) Top of conservation pool and bottom of flood control pool.
(c) Normal pool is controlled by orifice in wall of riser.

NAME OF DAM: UPPER NORTH RIVER NO. 77
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2.1
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SECTION 2 - ENGINEERING DATA

Design: The design data reviewed included the following:

1) As-built drawings indicating plans, elevations
and sections of the dam and appurtenant
structures (logs of the test borings and test
pits were also included in the as-built
drawings).

2) Hydrologic and hydraulic data.

3) Foundation and geologic reports -- geologic
report is presented in Appendix V (the founda-
tion report includes a check of the piping
potential between embankment sections).

4) Slope stability analyses including the assumed
properties of the materials (Appendix VI).

5) Results of laboratory tests and field permea-
bility tests.

6) Work Plan.

All existing data has been filed with the Norfolk
District for future reference.

Construction: The dam, constructed by the English

Construction Company, was completed in 1966. No construc-

tion records were available for this inspection report,
but the records are on file at the S.C.S. office in
Washington, District of Columbia.

Operation: There are no formal operating procedures
for this type of dam. The slide gate used to drain the
reservoir is not periodically operated since there is
no existing policy concerning the frequency of its use.
Annual inspections are conducted through the joint
efforts of the S.C.S. and U.S. Forest Service.

Evaluation:

2.4.1 Design: The stability analyses and as-built
drawings were adequate for evaluating the
structural stability of the dam. Foundation
conditions were determined using the founda-
tion and geologic reports. The hydrologic
and hydraulic data provided was adequate for
design review.

NAME OF DAM: UPPER NORTH RIVER NO. 77
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Construction: No construction records were

available, however, the as-built drawings
indicate modifications and changes made
during construction.

Operation: The slide gate should be period-
ically operated.

NAME OF DAM: UPPER NORTH RIVER NO. 77
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3.1 Findings
%l by d

SECTION 3 - VISUAL INSPECTION

General: The field inspection was performed
on 13 June 1978. No unusual weather condi-
tions were experienced and the reservoir was
at normal pool. The dam and appurtenant
structures were found to be in good overall
condition at the time of inspection. The
problems noted during the visual inspection
are considered minor with exception of the
clear seep found on the downstream slope of
the embankment. Nothing was observed in the

field that required immediate remedial action.

Dam: A small clear seep (see Photo 2) was
noted during the visual inspection on the
downstream face of the dam approximately 65
feet to the left of the outlet pipe along the
upslope side of the bench on the embankment.
The clear seep, approximately 25 feet higher
than the outlet and one foot above the
bench, is at an elevation of 1773 feet. The
flow from the clear seep was not measurable
and was estimated at less than one-half
g.p.m. The reservior elevation at the time
of inspection was approximately 1778.5.

No other seeping or sloughing was observed
during the inspection. A few small trees were
noted growing on the embankments.

Appurtenant Structures: At the time of
inspection, some minor debris was lodged in
the trash rack covering the normal pool
inlet. The pipe encasing the lift stem for
the pond drain is slightly bent (see Photo
3), possibly from the buildup of debris
and/or ice. The lifting mechanism should be
used to check for normal operation.

The emergency spillway is well seeded and in
good condition as shown in Photo 4.

Reservoir Area: No serious deficiencies were
observed in the reservoir area (see Photo 5).

Downstream Channel: The outlet channels for
the principal and emergency spillways showed
no serious signs of past erosion.

NAME OF DAM: UPPER NORTH RIVER NO. 77
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Evaluation: None of the above items, with the excep-
tion of the clear seep on the embankment, is serious
enough to warrant immediate repair since they do not
intrinsically threaten the integrity of the dam.
However, these repair items are considered good mainte-
nance and should be accomplished as part of an annual
maintenance program.

At the time of this inspection, the elevation of the
clear seep was only 5.5 feet lower than the reservoir
level and was flowing at less than one~half g.p.m. The
exact source of the clear seep could not be determined
by visual inspection alone. The clear seep should be
monitored during periods of high reservoir levels to
determine if the rate of flow increases. If it is
determined that the flow is originating from the
reservoir, then a more thorough investigation including
a test boring program and piezometers would be necessary
to determine the dam's phreatic surface and the source
of the clear seep.

An inverted filter may be necessary to prevent piping,
if the source of the clear seep is the reservoir.
Piping could reach critical levels with the reservoir
level at the emergency spillway crest.

The following maintenance items are suggested:

1) The small trees growing on the embankment
should be removed.

2) Debris should be removed from the trash rack.
3) The stem and pipe casing should be repaired

if the bent pipe hinders the operation of the
slide gate.

NAME OF DAM: U%EFR NORTH RIVER NO. 77




SECTION 4 - OPERATIONAL PROCEDURES

Procedures: No formal operational procedures are used
on the Upper North River Dam No. 77 since it is a flood
control structure and does not require the use of water
supply intake valves or gates. The reservoir under
normal conditions remains at a normal pool elevation of
1779.2 feet above M.S.L. and has 64.8 feet of additional
storage height to the crest of the emergency spillway.

Maintenance of Dam: Annual inspections are carried out
through the joint effort of the S.C.S. and the U.S.
Forest Service.

Maintenance of Operating Facilities: The lift gate is
not routinely checked to verify proper functioning.

Warning System: At the present time, there is no

warning system or evacuation plan in operation. It is

recommended that a formal emergency procedure be prepared
and 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 from the downstream area is
necessary.

3) Procedures for evaluating inflow during
period of emergency operation.

Evaluation: Maintenance of the operating facilities
are considered adequate for the functions that they
serve. However, formal lift gate checks should be
instituted as part of the annual inspections by the
owner. In addition, the gate should be opened imme-
diately to determine if the bend in the casing hinders
the operation of the gate.

NAME OF DAM: UPPER NORTH RIVER NO. 77
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SECTION 5 - HYDRAULIC/HYDROLOGIC DATA

Design: Normal pool elevation (elevation 1779.2),
controlled by a orifice inlet on the reservoir side of
the riser, was established at the 100 year sediment
level.

The elevation of the crest (elevation 1802.0) of the
drop inlet to the principal spillway was established at
an elevation which would provide storage of the five
year, 10 day flood volume. The capacity (457 c.f.s.
with the reservoir level at the crest of the emergency
spillway) of the principal spillway was established by
consideration of a number of factors inlcuding:

1) The capability of evacuating the flood storage
space within a reasonable time (+ 10 days).

2) Not passing damaging flows downstream.

3) The capability of the reservoir to store the
flood waters.

The crest (elevation 1844.5) of the emergency spillway
was established at the maximum elevation required to
store the 100 year, 10 day duration rainfall. The
elevation of the top of the dam (elevation 1854.5) was
established by the maximum elevation reached in passing
the freeboard hydrograph. The freeboard hydrograph is
that computed from rainfall comparable to the Probable
Maximum Precipitation (P.M.P.) as used by the Corps of
Engineers, and it is therefore comparable to the Probable
Maximum Flood (P.M.F.).

Hydrologic Records: None

Flood Experience: The 17 June 1949 flood peaked at a
discharge of 11,100 c.f.s. for a drainage area of

23.4 square miles according to the stream gage located
downstream at Stokesville. This peak corresponds to a
recurrence interval of approximately once in sixty
years.

Flood Potential: Performance of the reservoir by
routing various hydrographs as noted in paragraph 5.1

is an indication of the flood potential for the reservoir.

Reservoir Regulation: Pertinent dam and reservoir data
are shown in Table 1.1, paragraph 1.3.3.

NAME OF DAM: UPPER NORTH RIVER NO. 77
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Regulation of flow from the reservoir is automatic.
Normal flows are controlled by the low stage inlet in
the riser at an elevation of 1779.2. Flood water
begins flowing into the high stage drop inlet when the
reservoir level exceeds the high stage crest elevation
of 1802.0. Water flowing into these inlets flows
through the dam in a 48 inch diameter concrete conduit.
Water also flows past the dam through an ungated earth
side channel emergency spillway in the event water in
the reservoir rises over the crest of the spillway.

Outlet discharge capacity, reservoir area and storage
capacity, and hydrograph and routing determinations
were obtained from reports and computations furnished
by the S.C.S. The routing of the emergency spillway
and freeboard hydrographs began with the reservoir
level at the crest of the principal spillway.

Overtopping Potential: The probable rise in the reser-
voir and other pertinent information on reservoir
performance in various hydrographs is shown in the
following table:

TABLE 5.1 RESERVOIR PERFORMANCE

Hydrograph
Principal Emergency Free-
Spillway Spillway Board
Item Normal (a) (b)
Peak flow, c.f.s.
Inflow - - 14,694 26,525
Outflow - 457 14,040 27,730
Peak elev., ft. M.S.L 1779.2 1844.0 1851.0 1854.0
Emergency Spillway
Depth of flow, ft. - 0 7.0 10.
Avg. velocity, f.p.s - 0 11.9 1S.

Non-overflow section
Depth of flow, ft. - = =
Avg. velocity, f.p.s.

Tailwater elev., ft. M.S.L.

1 © = U

]
L}
1
1

(a)

(b)

100 year, 10 day volume produces the most conservatively
large indication of flood control storage required. Detailed
discharge hydrograph was not determined.

P.M.F. by C.0.E. standards.

NAME OF DAM: UPPER NORTH RIVER NO. 77
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Reservoir Emptying Potential: The time to draw down

the reservoir level from the crest of the emergency
spillway (discharge of 457 c.f.s.) to the crest of the
principal spillway (discharge of 177 c.f.s.) is 2.87 days.
The time to draw the reservoir down from the principal
spillway crest to the low stage inlet is 3.80 days.
Therefore, the total drawdown time from flood control
pool to normal pool is 6.67 days.

Evaluation: Hydrologic and hydraulic determinations of
the project as prepared by the S.C.S. appear reasonable.
The dam and spillway are designed to pass a flood
essentially equal to the P.M.F., which would be developed
under standards used by the Corps of Engineers. The
project would pass the P.M.F. without overtopping the
dam.

It should be indicated that conclusions pertain to
present day conditions, and that the effect of future
development on the hydrology has not been considered.

NAME OF DAM: UPPER NORTH RIVER NO. 77
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SECTION 6 - DAM STABILITY

6.1 Foundation and Abutments: The foundation of the dam
consists of alluvial and terrace soils that contain
cobbles, boulders and gravels. The soil thickness
varies from five to eleven feet in the stream area to
11 to 19 on the terraces. Little soil cover exits on
the left abutment. The right abutment contains as much
as nine feet of colluvial soil consisting mainly of
angular cobbles.

The bedrock is primarily sandstone and orthoquartzite
with some carbonaceous shale, siltstone and anthracite
coal. The strike of the bedrock is generally N.15°E. to
N.31°E., and the dip is 27°E.

6.2 Dam Stability

6.2.1 Visual Observations: No tension cracks or
other evidence of movement such as sloughing
of the embankment slopes, or movement at or
beyond the toe was observed. One clear seep
was observed on the downstream slope about
one foot above the berm at an approximate
elevation of 1773 feet. The flow from this
clear seep was estimated to be less than 0.5
g.p.m. However, the reservoir level at the
time of the inspection was only at elevation
1778.5.

6.2.2 Design Data: Slope stability analysis was
checked by the Swedish Circle Method on a |
zoned embankment section. Shear strength of |
the impermeable core was assumed as ¢ = 30°, |
c = 200 p.s.f. The transition zone as § = 35°, |
c = 0, the shell as ¢ = 37°, ¢ = 0 and the founda-
tion as ¢ = 35° and € = 0. The shear strength
of these soils was determined from con- ;
solidated undrained triaxial shear tests. A |
minimum factor of safety of 1.22 was computed
for the three horizontal to one vertical
(3:1) upstream slope under full rapid drawdown
from emergency spillway to the base. A
minimum factor of safety of 1.6 was computed
for a 2:1 downstream slope. This computation
assumed steady seepage with a phreatic line
extending from the emergency spillway eleva-
tion to a drain at the toe of the center
core.

A check of piping potential between embankment
sections was also made. The gradations and
plasticities of the expected embankment

NAME OF DAM: UPPER NORTH RIVER NO. 77
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6.2.3 Operating Records: The yearly inspections
indicate no deteriorating conditions. However,
there was also no mention of the clear seepage
on the downstream slope.

6.2.4 Post-Construction Changes: No alterations of
the dam were apparent since it was constructed.

6.2.5 Seismic Stability: Upper North River Dam No. 77
1s 1n Seismic Zone 2 and is considered to
have no hazard from earthquakes according to
the Recommended Guidelines for Safety Inspec-
tion of Dams.

Evaluation: The stability analysis for the upstream
slope 1is compatible with as-built conditions. However,
the clear seepage on the downstream slope may indicate

a phreatic line that exits on the downstream slope
rather than terminating near the toe of the center

core. (Considered for design because of the moderately
permeable transition and shell materials.) If further
observation indicates that the clear seepage is origi-
nating from the reservoir, additional stability analysis
should be made using the existing phreatic surface.

NAME OF DAM: UPPER NORTH RIVER NO. 77
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

Dam Assessment: The dam is designed to prevent over-
topping under P.M.F. conditions. One clear seep was
observed on the downstream face. The consequences of
this clear seep depend on whether the source of water
is the reservoir or infiltration on the embankment
crest and slopes, and the effect of the clear seepage
on embankment stability. There is a potential for
piping if the clear seepage originates from the reser-
voir.

The data available were sufficient to evaluate the
adequacy of design. Data obtained during the inspection
agrees very closely with the as-built drawings.

The dam will not require urgent remedial treatment;
however, a regular observation schedule of inspecting
the clear seep should be set up immediately to determine
if the flow from the clear seepage increases with the
reservoir level.

Further investigation will be necessary if, after
monitoring the clear seep, it is determined that- the
flow is originating from the reservoir.

Recommended Remedial Measures

7.2 L Clear Seep: Immediately, the owner should
set up and maintain a regular observation
schedule of inspecting the clear seep to
determine its source, prevent erosion and
prevent a worsening condition from going
unobserved. If as a result of these periodic
inspections, it is found that the flow is
originating from the reservoir then an in-
depth investigation including a test boring
program and piezometers is recommended. An
inverted filter may be needed to prevent
piping if the source of the clear seep is
determined to be the reservoir.

122 Other Recommendations: The lifting mechanism
should be checked for normal operation. If
the operation of the sludge gate is hindered
by the bent pipe then the stem and pipe
casing should be repaired. The trash rack
should be cleaned of debris and cleaned
frequently in the future. All small trees
growing on the embankment should be removed.
These items can be accomplished through the
annual maintenance program.

NAME OF DAM: UPPER NORTH RIVER NO. 77
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APPENDIX II

PHOTOGRAPHS




Photo

Photo
Photo
Photo
Photo

Photo

Note:

CONTENTS

1l: Overall view of Downstream Face of Dam and
Outlet Pipe

2: Clear Seep on Downstream Face of Dam

3: View of Riser Showing Bent Lift Stem

4: View of Emergency Spillway and Left Abutment
5: Reservoir Area as Viewed From Crest of Dam

6: View of stilling Basin and Downstream Channel

Photographs were taken in June 1978.

DAM NAME: UPPER NORTH RIVER DAM NO. 77




PHOTO 2




PHOTO 3

PHOTO 4
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APPENDIX III

CHECK LIST - VISUAL INSPECTION

.
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APPENDIX IV

CHECK LIST - ENGINEERING DATA
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 16.01 square miles jmostll forested)
1779.2 feet M.S.L.
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): (150 acre-feet)
ELEVATION TOP FLOOD CONTROL POOIL (STORAGE CAPACITY): 1844.0 feet : ;
Emergency Spillway Crest (2768 acre-feet)
ELEVATION MAXIMUM DESIGN POOL: 1854.5 feet (3680 acre-feet)
ELEVATION TOP DAM: 1854.5 feet (settled) ;;
!
CREST: Side channel emergency spillway i
a. Elevation 1844.0 feet
b.  Type_Earth side channel with vegetation cover
C. Width 250 feet
d. Length_200 feet
e. Location Spillover_ (Qutside left abutment
f. Number and Type of Gates__ (Qne pond drain only (24 inch diameter |
slide gate)
OUTLET WORKS: Principal spillway
a. Type Drop inlet riser
b. Location Riser in reservoir with four feet concrete pipe extending to
stilling basin
c. Entrance Inverts (crest elevation--1802.0 feet)
(cold water inlet--normal pool--17/79.2) :
d. Exit Inverts Invert of four feet diameter concrete Qi%e—-1749.0 feet
e. Emergency draindown facilities Pond drain only--24 inch slide gate
HYDROMETEOROLOGICAL GAGES: None available
a. Type
b. Location
€ Records
MAXIMUM NON-DAMAGING DISCHARGE Not known

Upper North River No. 77

IV-5




APPENDIX V

GEOLOGIC REPORTS




nee. Y o ‘ e UNITZD SYATES DEPARTMENT OF AGRICULTURE
S0IL CONSERVATION SERVICE : -
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DETAlLED GEOLOG'C |NVEST|GAT|0N OF DAM SITES:

i - I GENERAL

.
.

sun_ VirginTa ooy Augusta . = , = 5 T L « Watatshod Upper Ncr'fh R!v-r

Subwatershed LLLU.Q_B.L‘LQ"_NM cass _FP___ it numbﬂ_ﬂ__. Snto group __L___ Structure cfass < \ ' |
(FP-Z, WPT, otc) Spragie & Henwood ' ri
Investigatsd by%fqmpmml used e, s ais. mts, 63 Date 8-10-:‘;3_ . e
SITE DATA ' ' ¥
i - 1%
Drainage are size 1601 _sq. mi., 10,210 scres. Type of structure _Earth Fi11 Purpose _F100d_Prevention
Direction of valley trend (downstrpam') . South —aMeximum height of fill 95'0 feet. Length of fill 68j foet.
Estimaled volume of eompact-d' fill required 557’ 105 A yards : :
STORAGE ALLOCATION =
‘ Volume (ac. ft.) _ Surface Ares (scres) ; Depth at Dam (fest) : . 2 Z
Sadiment 161 15.6 16.0 , i
y Poobu 2550 - 77.0 82,0 F
'y 3
b SURFACE GEOLOGY AND PHYSIOGRAPHY ;
Physiograpinc description R:' dge & Valiey Topography MOuntainous , atitude of beds: Dip_g_o_'.g_ S'trilu_ﬂ_|6_°3_°_‘§__ i
Steepness of abutments: un_ié;_\__ parcent; Right_';.gg,___ percant. Width of floodplain at centerline of dam 325 : fost
Gonersi goslogy of site: __S1te $T7 s located In Augusta County in the George Washington Natlonal ' f«
Forest. The bedrock present Is part of tha Price-Pocono formation which is the lowest
formation of the Mississipplan system present In Virginia. Approximately 500 feet of - H
Price=Pocono formation lle below the rocks that occur at the centerline of the dam and the
unconforalty at the base of the Mississippian system. Below this unconformity Is the t
Hempshire formation which Is of upper Devonlan age. : - ' {
The lithology of the under(ying bedrock present under the foundation of the dam s en

alternation of sandstone, orthoquartzite, black shale, dark gray siitstons, slity anthrae_

clte coal and gray green shale. As can be observed from the stratigraphic section of the

bedrock under the centeriine of the dam, the llfholm sequence fol Ion agproxtntcly the -

typlcal Appalachlln or Pledmont type cyclothemas, 17 & : g aag . 3e = 4
een The dam site Is on the nahrn 11mb of a syncline that has the chw
B?" uppermost central member, Tho sfructure is a gor.llol class of folds ’Th!g__ggm_t;
ka'tho low angle of dip that occurs In Prlcc-Pocono foruﬂon upsfronl frou fho dam !II!
- :-—"“'
. and the steeper dips that occur $0 the east downstream. At ‘the center!ine of - fho du ﬂn =
; .rnm- ol the beds 13 Nl6°30'! end 27°E. < ln the area of the foundetion, . ¢ .y *=iigs
- L O i._".,,.?:.{,, ".'.,:,"'r S V—l i '*-0 ; E. \ DR s IS e Y
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however, the strike ranges from N 12° € to N 31° E. This is due in part to the
gent le secondary folds that strike at epproximately right angles to the strike of
the primary fold. (It is also due In part to the cross bedding in the sandstone
which is as extenslive as any present in the folded Appalachians. The cross bedding
Is produced by typica! scour and fil! sedimentation. The greatest difference in
the dip of scour to that of the fill Is 32° - approximate strike of the scour
channels Is N 80° E. At the centeriine of the dam the channel of Little River
crosses the strike of the rock at a 39° engle.

A well~developed joint pattern is present in the strata. |In the sandstone and
orthoquartzite the joint sets have’a mean strike of N 15° E and N 75° W, That
the joint set angle is 90° clearly shows the competence of the rock., Less
competent rocks such'as the siltstone and coal have been shattered in the joint
planes. In these rocks the angles of joint sets are less than 90° In the coal
and siltstone the joint sets show slight or no recementation. In the sandstone
and quertzite there has been moderate to strong recementation due to the s!ight
solution of quartz under the static pressure of the overlying rock. The presence
of cliffs in both abutments shows the extent to which the recementation of joint
sets in the sandstone and quartzite has proceeded.

Upstream from the dam site Little River flows in a2 strongly entrenched dendritic
pattern, Downstream there is the development of a trellis drainage pattern. The
tresm |s degrading. This degrading action is so strong that a large percentage
fines have been flushed out from the present alluvium in the narrow streem

‘1leye.

Approximately 60 percent of the subrounded boulders and cobbles in this stresm

alluvium are red sandstone from the Hampshire formation., As the silt and sand in

the alluvial fines have the typical indian red color of the Hampshire formation,

It can be assumed that this sediment is from the Hampshire formation. The top of
| this formation occurs two and one-half miles upstream from the centerline of the
dem., Most of the remaining percentage of boulders and cobbles are |ight gray
sandstone and quartzite from the Price-Pocono formation. There also occurs less
than one percent of subangutar to subrounded cobbles of dike rock, The ra jor |ty
of these are from a basic dike that occurs approximately L miles upstream, The
cobbles are green porphyritic lamprophyre with fibers of white plagioclase .
feldspar forming the porphyries. Also present are a few cobbles of acid dike
rock, This light gray felsitic porphyry has hornblende laths as the porphyries.
The cobbles are from a large acid dike that occurs on Shenandoah Mountain near
the Virginia state line.

No faults were observed near the dam foundation. However, a thrust fault that
strikes along the eastern crest of narrow ridge mountain was noted in a2 road cut.
This thrust passes within three quarters of & mile east of the dam site. Also
the North Mountaln fault that thrusts Caembrian rocks over Devonian rocks occurs
two and two-fith miles esst of the dom site. The influence of these thrusts is
present in the tight coupross!onjnﬁfﬁrpaftern occuring at the dam location.

(;}:: effect of some post-Schooley peneplanation is noticeable, The benches on
lv) mountain slopes that occur et approximately 2,000 feet elevation are

VA-490-G
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tentatively correlated to the Harrisburg penepiane. Lower benches that occur at
approximately 1,800 feet are tentatively correlated to the Somerville peneplane.
The emergency splilway occurs on one of these latter benches. The fact that a
high terrace soi! such as the Waynesboro series occurs on Somervi!le peneplanation
shows that this bench was formed at the start of the glacial epoch,

Methods and Procedures:

le Selsmic surveys were taken at several test pit locations in the borrow area.
The base plate was placed near the test pit and the geophone extended in a [ine
eway from the test pit. This was to determine the depth of the non-rippable sand-
stone below rippable material such as the Allen soil or the siltstone, Also the
rippabllity of the materials present can be determined by the velocity of the
seismic wave through this material. In determining whether a material is rippable
the Rippability Chart for the D-9 compiled by the Caterpillar Tractor Company is
taken es the standard. To estimate the degree of rippabillty reference can be made
to this chart. Within reasonable limits correlation was obtained between observed
horizons in the test pits and the change in the seismic velocity at these points,
The largest discrepancy observed was approximately two feet. However, the depths
of horizons could vary this amount within twenty or thirty feet from the test pit.
A seismic survey taken along the centerline of the emergency spllliway showed a
discrepancy of three-tenths of a foot in the depth of the non~-rippable sandstone as

‘shecked by drill holes along this centerline. In the flood plain, however, no valid

eismic information could be obtained. This is because seismic velocity is directly

viated to the density. Thus a tightly packed boulder bed could approximate the
density of sandstone. A seismic survey taken In the flood plain showed a ten foot
discrepency to sandstone bedrock as determined by a drill hole.

2. Pressure tests were made up to maxiumum pressure and then made back to minimum
pressure. This determines whether the fractures are subject to flushing out or
sealing under applied water pressure,

3+ Soils that are to be used as construction material are classifled according to
the standard agricultural classification of soils by series names. Horizons of

these series are correlated to the samples both in the correlation chart and In the
cross sections, Standard descriptions of the series named are included in the report.

L. Cross sections and geologic maps show the location of the strata In the
foundation and the emergency spiiiway, Descriptive geometry plats are shown for
the foundation area to show the theoretical location of beds. Actual location of
these beds shows reasonable corretation, :

SRt -y, B 396 €

(5. Statements made on Form SCS=376-c are to be conslidered as suggestions and not
\as recommendations. Terseness of technical writing may make these statements
iappear to be recommendations.

Centeriine of the Dam:

Jhe centertine of the dam is ajlong steep abutments and a flat alluvial ares. The
lluvia! flood plain is almost equally divided between a low terrace deposit _and
rhe wide stream channel of a bralded stresm. The low terrace is below the: Fe##* RIS
abutment, The braided stream is below the r4ght asbutment. The sedlmenfary ‘
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materials underlying each of these topographic features are similar, This consists
of boulders, cobbles and gravels with sand and siit completely filling the intercies.
The material larger than send size forms approximately 70 percent of the flood plain
sediments. This material is subrounded red and gray sandstone and subrounded gray
quertzite particles. The sand and silt are colored a dark red, This color is often
referred to by geologists as indian red. The depth of the stream alluvium in the

low terrace ranges from 13 to 17 feet. 1In the braided stream the depth renges irom
7 to 10 feet. The rockline in the flood plain is level., |t thas a range in elevation
of less than | foot in over 225 feet on the centerline of the dam.,

Sandstone and orthoquartzite are the predominant rocks that underl!lie the centerline
of the dem, The other rocks present are carbonaceous shale and siitstone and
anthracite coal, A stratum of anthracite coal crosses the centerline of the dam In
two places, |t crosses on the right sbutment and in the flood plain below fhis
abutment as shown by DH 3 this layer is fractured In the flood plain area. Here It
is also fairly pure coal. On the right abutment this layer is less fractured and
is 8lso impure coal. At DH | at the top of the right abutment this layer has
become sufficiently impure to be classed as a cerbonaceous shale. Generally, the
rocks on the right abutment show a slight facies change to sandstone or |ittoral
sedimentary environment.’

On the right abutment there is a void nine~tenths of a foot thick that outcrops at
{ #ation 12465, Above this vold the rock Is highly fractured. DH2 which drilled
“into this fractured and weathered area had to have casing to below the void area,

A permeability test on the vold area in DH 2 shows a water loss of L2 gpm. The

fact that this void and the highly fractured and weathered zone above it do not

extend into the abutment with the strike of the beds Is shown by the relatively
low water loss under pressure In DH | from a depth of 35 to j5 feet. This vold
area and the fractured and weathered zone above it are caused by the intersection
of the zone of weathering, a joint plane and the strata of interbedded siitstone

and sandstone. This joint plane intersects DH | at 27 to 33 feet depth and DH 5

at approximately 23 foot depth. Low water loss under pressure testing was obtalned

in other depth locations in the right abutment,

The flood plain has several fracture zones present., The black carbonaceocus shale
thet occurs at the base of the left abutment is fractured. Indicative of this is
the moderately high water loss In this zone under water pressure testing of DH L.

The centeriine of the left abutment had (ittle water loss under pressure testing.

The exception to this is the zone from 5.0 to 15.0 feet in DH 6. Here a jolint
plene occurs,

The lithology along the centerline of :the dam Is given in the cross section. As
the beds are not overturned the sfraf‘graphic section can be read downward.,

Emergency Spilliway:

The emergency spillway Is located in the left abutment. 1t occurs on a bench that

ti-% underlain by hard sandstone with one or more thin seams of shale Interbedded

~ within the sandstone. The downstream slope from this bench is underlalin by a brown
and gray rippable siltstone. The rockline underlying the floor of the central

VA-490-G
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section of the emergency spiliway is falrly regular, This causes the solls to be
deep on the left side of the emergency spillway,

Three solls series are present in the emergency splllway area. The Muskingum series
occurs on the right side. [t Is an acid shallow residual soil weathered from sand-
stone, siltstone and shale. Over the sandstone this soil is extremely shallow,

ranging from two to three feet in depth. It is only slightly deeper over the siltstone
This silitstone, however, is rippable. The central portion of the bench and some of
both upstream and downstream slopes are overlain by Waynesboro soil. - This soll is
formed by the weathering of an old high terrace deposit. It contalns weathered and
unweathered subrounded boulders and cobbles of red sandstone. This terrace deposit

is deepest on the upstream edge of the bench and on the upstream slope adjacent to

this bench. It becomes thinner downstream.

The alluvial materlal blends into colluvial material on the left side of the emergency
spillway. The alluvial material Is sandier and less clayey than the coliuvial Allen
serlies materlal., The colluvial material contains unweathered angular to subangular
cobbles of gray Price-Pocono sandstone. The old alluvium contains red subrounded
cobbles of Hampshire sandstone. The Allen series materlial is relatively deep. This
shows the strong action of former colluvialization, A fossil soil with clay oolites
is present at depth In the colluvial material,

The Muskingum series material is covered by sample DS 253-1. As this light yellow
-orown fine sandy silt covers both the Allen and Waynesboro "B" horizons, the top
layers of these latter soils are also covered by this sample., The Waynesboro series
material below this layer is covered by sample DS 256-1. The Allen series material
below this layer is covered by sample DS 280-1. Each of these soils has a "c"

layer that [s complex. Also these soils intersperse together. Thus assigning only
one sample to each of these sequence of soil materlials is a generalization,

o

Principal Spiliway:

Two tentatlive principal spillway locations were investigated. The first of these
investigated is normal to 1550 on the centerliine of the dam. This proposed location
lies mainly in the braided stresm bed. Only the riser location is on the low
terrace. Along this proposed location the rockiine will be close to the cradle.

The top of the rock lies approximately one-half foot below the riser, Rock Illes
approximately three and one-half feet below the bottom of the pipe on the centerline
of the dam. Also rock lies approximately five feet below the bottom of the pipe at
the bent location. The bedrock present consists of sandstone orthoquartzite, siit-
stone and anthracite coal. The more competent sandstone and orthoquartzite comprise
the majority of the rock. Six strata of silitstone and shale cross this proposed
principal spillway foundation. One stratum of anthracite coal is present. Locations
of these rock types can be seen in the cross section. The rockllne under this
proposed location appears even. The reason that this natural location was abandoned
is that it will discharge in a Iine with a cabin owned by Mr. Kirkle in Staunton.

It was thought that the outflow from this proposed spiliway will wash out this cablin
which is located on the edge of the left slde of the braided streambank.

VA-490-G
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Because of this condition involving a privately-owned cabin & second proposed
principal spillway was Investigated. This location is on the low terrace. The
depth of the clastic stream aiiuvium here under the proposed riser location Is
19 feet. The depth of clastic overburden under the centerline of the dam is I
feet. As the pipe will be placed approximately over an old stream channel, the
rockiine along this foundation is regular. The only irregularity is a gentle
depression that occurs between the centerline of the dam and the bent. The same
rock types that occur under *he other proposed principal spillway occur here.
But as the centerline of the dam intersects the strike of the rock at an acute
angle, the strata occur further downstream. The bent 1s located on the right edge
of the stream channel. The centerline of this proposed principal splliway inter=
sects the stream at a 20° angle. s The riser of this proposed pipe will be approxi-
mately four feet above competent rock, the centerline of the dam will be approximate. -
-« - four feet above competent rock, and the bent will be approximately two feet above
<" competent rock. A fracture zone that carries artesian water occurs on the center-
tine at Station 3400, Other fracture zones are present downstream,
Foundations

The foundation of the dam will rest on a low terrace, a braided stream bed and

steep abutments. The low terrace has a thin layer of soll over subrounded red

cobbles, boulders and gravels. This thin soll supports a heavy forest. The layer
: of clastic material ranges from Il to 19 feet in thickness. The clastic materlal
: é;jfin the stream bed ranges In depth from five to eleven feet,

A steep cliff occurs In the foundation area on the left abutment upstream from the
centeriine of the dam. This cliff is held up by highly compact sandstone and
orthoquertzite., A layer of carbonaceous shale forms a narrow ledge on this cliff,
Downstream on the left abutment from this cliff the siope is less steep. ODown-
stream from the centerline of this abutment there are few rock outcrops, But hand
auger borings show that the rocklilne is close to the surface here. On the down-
stream toe on this abutment a rock outcrop occurs as a road cut.

5o.8 S LR N T ETC
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The right abutment contalns several large rock outcrops. Three vertical cliffs
occur, One is upstreom from the dam centerline at the base of the abutment. Onw:
extends downstream from the upstream toe of the dam midway down the abutment, Tr .
third is located at the top of the dam along the centerline of the dam. A fractu.
srea occurs from five to twenty~five feet below DH 2. A small colluvial terrace
is present on the upstreas toe of the dam on the right abutment. This terrace
B extends into the foundetion area. The top of this colluvial terrace Is thirty
foet above the flood plain, DH L51 was drilled into the downstresm portion of
this bench. Here there is present nine feet of colluvial soll that contains
! angular cobbles of sandstone. Downstream from this terrace is a telus slope of
angular sandstone boulders,
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i An old stream channe! occurs below the present flood plain alluvium. This former
channe! appears on the top-of-rock contour map. The bed of this old channel
approximates the centerline of the proposed principal spiliway normal to 13480 on
-., the centeriine of the dam. It underlies the low terrace on the right side of the
, éL};flood plain., The modern stream flows on the left side of the flood plain.
‘ .
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Pege 7 of

?ho rock types previously described are present in the foundation area. The sand-
stone end quartzite are the more competent rock, The coal and si|tstone are the
Jess competent, A strong flow of artesian water is present at Station 3+00 on the
centeriine of the pipe normal to Station 13480 on the centeriine of the dom. This
is along a joint plane that strikes into the adjacent right abutment. As taken
from the cross section of the centerline of the dam the approximate attitude of
this joint plane is N 7T4° E, 66° E. The dip of the joint plane as taken in a roed

cut on the right abutment is 70° E. Three other joint planes were found In the
foundation area. Others may be present.

A light duty grave! road crosses the foundation area. A concrete slab bridge Is
present. This bridge contains 95! cubic yards of concrete. The concrete slab has
been poured on the cobbles and boulders In the stream bed. These particles have
been incorporated into the concrete. The bridge appesrs not to be anchored to
bedrock. It Is held in place by gravity. An orthographic projection of the sur-
face of this structure Is given.

Borrow Area;

Three borrow areas were Investigated. One borrow area is in the clastic materlal
that lies in the flood plain. The other two borrow areas are on the hill siopes

-~ that occur on each side of this flood plain. The flood plain borrow area lies

ﬁ “below the waterline In the permanent pool area. Two land forms are present, One
is the braided stream, the other is a low terrace, The alluvium appears generally
homogenequs between these two areas. This material in the stream bed consists of
soﬁé,Agil;& (L5%), cobbles (50%), and boulqggg‘ﬁsﬂ) as taken at TP=109, The
material on the low terrace consists of sand,.s Ity (56%), cobbles (38%), and
boulders (6£) as taken at TP-10l. The boulders and cobbles are predominantly
(75%) red sandstone from the Hampshire formation. Of minor importance is gray
Price-Pocono sandstone and quartzite. Little or no clay is present. A layer of
lerge boulders (GP) generally covers the bedrock present,

The largest borrow area is located on the right side of the dam between two ridges
that strike downstream with Little River., The pedology of this area is simple.
Muskingum Is the only residual series that occurs. Two colluvial solls occur,
These are the Leadvale and Allen series. The Leadvale is a recent colluvial soll
whereas the Allen is an old coliuvial soil, The Muskingum series is shallow. It
ranges from two to four feet in depth. This material is a pale brown fine sandy
silt, The Muskingum series over!les hard sandstone, carbonaceous shale and si!t-
stone and some impure anthracite coal. It occurs on the steeper slopes. The Allen
series is generally composed of two layers. The upper of these is the some as
the Muskingum series. Below this Is a mottied yellow red and red clayey silt.
In this borrow area the Allen series occupies the lower and less steep sliopes at
the base of the two ridges present. ([t ranges from eight to thirteen feet in
depth. Generally, it overlies sandstone. The Leadvale serles occurs in two
places In this borrow srea. One Is in the far southwestern corner of the area
... covered by the topographic survey In a flat talus fan. The colluvial soll is
fi;}nlxod with flaggy sandstone talus boulders to the extent that It cannot be dug
with a backhoe. Rippabiiity is doubtful. The Other area of Leadvale soll Is in
@ draw between the two ridges in the approximate center of the borrow erea. Here

this soil Is mixed with few talus boulders, However, it cen essily be dug with a
backhoe to a depth ranging from five to eight feet.
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Backhoe refusal was effected by a tightly packed talus deposit of large boulders.
The Leadvale soll here is a slity clay or a clayey sand. As a spring occurs In
In the draw, the sol! is moist to wet. Weathered and unweathered carbonaceous
shale, siltstone and impure coal occur in this borrow area. |Its easy rippabliiity
is shown by its low selamic veloclties,

The third borrow area is located on the ridge that forms the left abutment, |t
borders the left slope of the emergency spillway. Only two soils are present, -
These are the shallow residual Muskingum series and the deeper colluvial Allen
series. The Muskingum and Allen soils here are respectively similar to these
series in the borrow area on the right abutment. Carbonaceous shale , siltstone
and Impure anthracite coal also occur in this borrow area on the teft abutment.

As the borrow areas containing residual and colluvlial soils cover a large area,
several samples of each soll type were submitted for analysis., This was to
cover this area with a proctor analysis for construction control. A list and
classification of these samples is lIncluded.
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(signature and title)

Bk g T . _ INTERPRETATIONS AND CONCLUSIONS
R R e R T G R e R
le An impermeable cut off needs to be installed and anchored to bedrocks. B
This is necessary because of the fact that the permeabllity of the coarse ‘1
rained clastic alluvium in the stream vall;z ranges from slowly permeable
?k-h.} X 10% ft/yr. to permeable (k=5.3 X 104 ft/yr.) <

adiitenile. .

2. This permeability should allow an investigation into the elimination
of a toe draln. A rock toe can be. substituted for this. Rock that
is blasted out in the removal of the cliffs can be used for this
rock toe.

3. Removal should be considered to the depth of 21 feet of material at
station 12436 on the centerline of the dem. This material is highly
fractured and weathered with a vold present from 16.2 to 17.1 feet o
below the surface. From I0 to 20 feet k=2.85 X 107 ft/yr. at 21.9
feet sandstone is present and over 100 percent recovery was obtained.
This appears to be sufficiently firm and impermeable.

ﬂt‘ L. The rock cliffs that occur on both abutments are almost vertical,
To avoid differential settliing between the fill and the rocks present
these cliffs should be removed and fhe correcf slopes as defermined
by the engineer should be installed.

5. Of the two pipe trenches investigated, the pipe trench normal to
13480 centerline of the dam is the preferred locatlon. This is
because the trends normal to I5+50 may cause a cabin to be washed
away. This cabin is located on the centerline of this pipe trench,
600 feet downstream from the centerline of the dam. As this cabin
is considered to have sentimental value by the owner, any attempts
to remove it by purchase are obviously useless. However, both of
the pipe trenches require measures to be taken to counteract the
differential settling of the competent clastic alluvium present in
the stream valley and the less competent silty material In the :
cutoff trench. This clastic alluvium in the stream valley is well' !
able to stand almost any strain placed upon It.

neymree

D ! At

6. The sandstone and othoquartzite present in the foundation area are
competent rock. Shale siltstone and anthracite coal present are
less competent rock. Also those latter rocks are more subject to
brecciation under fracturing stresses. Howaver, the beds of shale
siitstone and coal present in the foundation area are relatively
thin, Thus they detract but little from the general strenght of
the foundation rocks present.

.

C

i
'
i
!
%,

V-9 ‘
- S S g et b (s i e de e




9.

12,

Upper North River, Little River, Site 77 Page 2

The abutments with the exception of the locality mentioned previously
appear firm and falirly impervious,

The artesian water along a joint plane should be considered in the
design of the dam. The cheapest way to deal with this is to place
the cutoff trench on the centerline of the dam. Class C fill will
then cover this area. As this flow of water was located on the
pipe trench, this should be considered in the construction of the
cradle.

The most feasible location for the cutoff trench is along the center-
line of the dam. This will simplify construction of the dam.

Approximately 28,000 cubic yards of hard sandstone is above grade in
the emergency spillway. To decrease this amount of rock excavation
consideration can be given to increasing the height 6f the dam,
Another way that the rock excavation can be reduced is to move

the control section of the emergency spillway to the centerline

of the dam, This area is the place where the rockline is highest
on the emergency spillway, The shale and siltstone present in the
emergency spillway is considered rippable.,

Competent sandstone underlies both the proposed riser and bent
location on the pipe trench normal to 13+80 on the centerline of
the dam.

Sufficient borrow is present. The floodplane will yield the
class c material. This material has a greater siope stability
thes the other borrow materials present. Materially this clastic
material should be placed on the slopes. Almost all of the
other borrow material present can be used for core with the
exception of the Waynesboro soil. This soil may In some places
have sufficient unweathered-red sandstone cobbles present to
warrant its being placed on the slopes. The most prevalent soil
is the shall residual Muskingum series (ML). The most desirable
soll present for core material is the Allen series (ML), It Is
thoaght that this soil has sufficient clay present to form a
fairly inpermeable seal. The Leadvale series is also good core
material, However, this series is of |imited extent. It also
contains talus boulders that can cause trouble in construction.
The Leadvale area In the far southeast corner of the borrow srea
on the right abutment is worthless. This is due to the large
number of talus boulders present. Shale siltstone and inpure
anthracite coal are to be considered as borrow material so that
can be used in the core of the dam. When a sheepsfoot roller is
passed over these materials it Is considered that they will
disintergrate and blend into the soil present,

V=10
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APPENDIX VI

STABILITY ANALYSES




1% 30LG
e

10X 10 TO The InCH

NEUFREL A BNy

o=

R

L R S 1 S R

L g

1%:‘[1219‘7#3 oﬁxo7§q}: =

n\ g**é ;,0[ qvf-z‘z

4..4-“-—4.

L mad it b as

Eé’+7 5‘? ..'Z

e
T | i

i L-:L~ i

."‘:51]

aefiaged

TAN &
O 57




-

LN s ..41. .»o.....,.:’tu.ngi"..’p.ﬂg.v. 5

yoon
O

A

LR R

3

LT Y

1=ds

=1

e oo

v~

-

——— s AP G O SN = .

- e s




8 dhd HA44:

| i I |
ot bus L1
o = i
| : |
{ . V akual :
] [
prrbd ! ....... N
i _ ik ¢
} _ : ptari 11
bttt f et T B
AR Sl LI
s L I _ M.
o .T.?i:««' Av . PR oot
PN | e 4 0t 4 . eh
Bl | 4
ol h SNl 8 4
TR e t 1
| “_W ,..N. w -
” g Lo RERE! .
- . . !
[ 2 4. _
ibiviis ‘ | -4 R
iy | _
R RN [ :
li gite | ¢ b .
| H M gas
T AR N B I
[ v . ’ +
TR B s A 8
L \ SRR
iLithi ' A
i m‘d M 1
' ; P
| m SES i
iy | o
p
_.w | | i
b L_” d : 111
* ‘ ” ! __”_.._h
|1 w _ SERSERE S
“ i i A” :zr. ¢
A | RN fﬂ::; _
ir i Al
u i { Tl .
! | || _..,“. i
{ VL
' H f it e bigs )
foad i 1 o
._” . 1 t ' .,
R I} U b1 |
i (e ; 2 | 1
1y ' {
i i |
Lt { ‘ A
~ e A SRR R Y R L '
; [LR TR N B LRI LT I CR IR S Y ..m.: - 3
) . : 2N \.u. )
) ot -
" "

sEcaal et




——

F— .y L m— M——
- -

- ™ - —
| ) g v AL N L
ESf - -~ Eds-ﬂ\
| o TR S o 2
- Y -
Elont

: oo I Sl 5 ]
Q3 % . EZ_'C)‘

LI e

0

|
e

+
i

SEESE 1 S EERA S 50N N 1 FUA S el

i i3 i

e s bl



APPENDIX VII

ANNUAL MAINTENANCE INSPECTION REPORT
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Oi't!RAT1I0ON AND MAINTI NANCE INSPECTTON
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Upper North River Watershed Structures

The Operation and Maintenance Inspection of the Upper North River Watershed Dams

Nos. 76, 77, and 10 was made May 24, 1978. The inspection team consisted of E. Fol-
ger Taylor, W. E. Lucas, Jr., of the Headwaters.SWCD; John Hart, Jr., City of Staun=-
ton; Don Parslow, U. S. Forest Service; and Wayne M. Hypes, SCS. .

Dam #76 - Elkhorn Lake - The Report of Inspection of 1977 was referred to. The
City of Staunton had rcmoved the woody debris from the wet surface of the dam.
A seedbed had been prepared and arca seeded to Ky 31 Fescue and other grass.
The grass is coming up nicely. Damage done to the small woody growth had been
cleaned up.

The pipe overflow and trash rack appear to be in good shape. The catwalk has
worked off its base at face of the dam. No structural weakness is caused by
this. The catwalk has shifted a few inches out of line.

The seep on the dry slope, between the berm and toe approximately 20 feet from.
the gutter does not appear to be changing any. No sluffing is being created;

therefore, no weakness. The rubble gutters are both in good shape. The outlets
of the pipes are sound and the stilling basin is functioning properly.

Considerable Crownvetch is beginning to establish on the emergency spillway berm
slopes. The floor of emergency spillway outlet has good vegetation on it and is
in good shape. The outlet to the drainage for the control section of the spill-
way has become clogged by falling stone. The damage at present does not justify
disturbing a large arca to remove the accumulated loose stone. The berm on the

wet side of the dam needs to be observed.

The City of Staunton is to be commended for their good job of removing the debris
and resceding the area of the dam.

It should be pointed out that if the rest of the dam is not mowed before long
there will be a much larger area to be reseeded. The woody growth (locust and |
wild cherry) is getting started along the gutters and needs to be cut and killed.
There is one locust that is now approximately six inches in diameter and many
that are two inches or larger.

|
|
]
|
|
{

The area adjacent (in the emergency spillway) to the dcbris disposal that was
scrap piling the debris should be observed closely this summer, and if the
vegetation is weak or sparse, it should be fertilized and overseeded this fall.

Dam #77 - Hearthstone lake - While woody growth was mowed and the stumps treated
in 1977 "the structure needs to be mowed to control the vegetation in the future.

The riser, trash racks and outlet pipe appear to be sound. The stilling basin
is working properly. The berms and gutters are in good shape.

VIii-1




