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20. Abstract

under guidance confained the recgmmended idelines faor saf

insp tion of damsj published by th Office f Chief of Engineérs,

Was ngto , D. C./ 20314, The purpose of a Phase I investigation is
to identify expeditiously those dams which may pose hazards to human
life or property. The assessment of the general conditions of the dam
is based upon available data and visual inspections. Detailed
investigation and analyses involving topographic mapping, subsurface
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.

Pursuant to Public Law 92 367 Phase I Inspection Reports are g{epared

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 analyzed
during a Phase I inspection. Assessment and remedial measures in the
report include the requirements of additional indepth study when
necessary.

H 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 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Lower North River No. 80
State: Virginia-

County: Rockingham

Stream: Union Springs Run

Date of Inspection: 13 June 1978

BRIEF ASSESSMENT OF DAM

Lower North River Dam No. 80 is an earth dam approximately
81.7 feet high and 925 feet long, owned and operated by Funk,
Stickley and Crousborn. The dam was designed by the U.S.
Soil Conservation Service on Union Springs Run as part of
the Potomac River Watershed Project. The visual inspections
and review of engineering data, made in July 1978, indicate
no serious deficiencies requiring emergency attention.

The emergency spillway will pass the Probable Maximum Flood
without overtopping 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 approximately 10 feet to the right of the outlet
pipe. The clear seep may affect the embankment stability.

g 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 reservoir levels to determine
if the flow through the clear seep increases. If the flow
rate does increase, a more thorough investigation and possibly
remedial measures will be necessary. It is also recommended
that tree removal, seeding, handrail repair, and lift gate

checks be done as part of the annual maintenance rogram,
or:!gina c1~“\\1 -:.J

MICHAEL BAKER, JR., IN SUBMITTED: JANES A, VALSH
James A. Walsh
— é W Chief, Design Branch
Original ¢’
Michael Baker, III, P.E. RECOMMENDED: ZANE M. GICOUILI
Chairman of the Board and Zane M. Goodwin
Chief Executive Officer Chigfy. RREINESLIBS.

APPROVED: . ¢ :
Douggag ﬁs. ﬁfaﬁi%f"

Colonel, Corps of Engineers
Dlstrlct Engineer

SEP 20 1978
Date:

NAME OF DAM: LOWER NORTH RIVER NO. 80
i !
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: LOWER NORTH RIVER NO. 80 ID# VA 16501

SECTION 1 - PROJECT INFORMATION

1.1 General

.2

1l gt

1.1.2

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 1 inspection according to the
Recommended Guidelines for Safety Inspection

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

be a potential hazard to human life or property.

Description of Project

EoZal

Description of Dam and Appurtenances: Lower
North River Dam No. 80 is an earthfill
structure approximately 925 feet long and
81.7 feet in height. The crest is 24 feet wide
and was established at elevation 1606.7 feet
above Mean Sea Level (M.S.L.). Side slopes
on the dam are two and one-half horizontal to
one vertical (2.5:1). The upstream slope is
interrupted by a 10 feet wide, gently dipping
erosion control berm at approximate normal
pool level.

The dam was constructed by excavating an

80 feet wide cut-off trench, which underlies

the upstream side of the structure, into

shale, siltstone and sandstone bedrock. The
primary fill materials consist of silty and
clayey gravels (GM & GC). The lower 20 feet

of the downstream side of the dam is constructed
from silty gravels (GM).

The principal spillway (see Photo 1) consists
of a 30 inch reinforced concrete pipe served
by a drop-inlet structure (riser) located in
the original stream valley and at the upstream

NAME OF DAM: LOWER NORTH RIVER NO. 80 v
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toe of the dam (see Photo 2). The low stage
crest of the riser is at elevation 1553.5.

The high stage riser crest is at elevation 1581.5.
A 30 inch slide gate is located at the northern
base of the riser with the invert at elevation
1532.0.

A side-channel emergency spillway, cut into
rock and covered with a thin compacted earth-
fill, is situated on the south side of the
dam (the spillway appears in background of
Photo 2). The spillway is 200 feet wide at
its base with 3:1 side slopes. The crest of
the spillway is at elevation 1599.0. The
approach channel slopes upward toward the
emergency spillway crest at a grade of 0.2 per-
cent. A 30 feet long flat section forms the
crest, and the discharge channel slopes away
at a 0.3 percent grade.

A plan view of the dam, plan and profile of
the cut-off trench, and profile along the
principal spillway which shows a typical dam
cross section are included in this report as
Plates 1, 2 and 3, respectively.

Location: Lower North River Dam No. 80 is
located in Rockingham County, Virginia along
Union Springs Run. Union Springs Run is a
tributary to Beaver Creek which drains into
the North River. The dam is situated approxi-
mately 3.5 miles upstream from Ottobine,
Virginia.

Size Classification: The dam is classified
as "intermediate" size in accordance with the
Recommended Guidelines for Safety Inspection
of Dams based on a height of 87 feet and a
storage capacity of 1016 acre-feet.

Hazard Classification: Approximately 25,
scattered, permanent residences are situated
immediately downstream from the subject
impoundment. No significant industrial
developments are located close to the area of
influence. Based on Section 2.1.2 of the
Recommended Guidelines for Safety Inspection
of Dams, Lower North River Dam No. 80 1is
given a "high" hazard classification. 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.
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OwnershiQ: The apparent owners of the dam
are Funk, Stickley and Crousborn.

Purpose of Dam: The facility was designed
for flood control.

Design and Construction History: The facility
was designed by the U.S. Soil Conservation
Service (S.C.S.). The design documents are

dated 1965. Construction was done by R. L. Ryder
and Co. and was completed in 1967.

Normal Operational Procedures: Operation of
the dam is an automatic procedure. The

normal pool is controlled by a low stage
orifice on the concrete riser which measures
18 inches high and 20 inches wide. The

invert of this orifice is at elevation 1553.5.
The reservoir level rises when the flow
capability of this orifice is exceeded until
it reaches elevation 1581.5, which corresponds
with the high stage riser crest. Water will
flow into the riser over this crest until the
capacity of the principal spillway is exceeded.
The reservoir level will rise an additional
17.5 feet above the riser crest before water
will flow through the emergency spillway.
There is a one percent chance each year that
the emergency spillway will be used.

Maximum low stage flow through the principal
spillway, which corresponds to reservoir
levels below the elevation of the riser
crest, is 68 c.f.s. Maximum high stage flow,
where the reservoir level would be at the
elevation at the crest of the emergency
spillway (1599.0), is"152 c.f.s.

1.3 Pertinent Data

1.3.1 Drainage Area: The dam controls a drainage
area of 5.19 square miles consisting of
steep wooded mountain terrain.

N.3.2 Discharge at Dam Site: The maximum flood
at this dam site 1s unknown.

Principal Spillway:
Pool level at emergency
spillway crest . . & . 152 ¢c.£.8,
Pool level at top of dam « 159 c.f.s.
Emergency Spillway:
Pool level at top of dam . . 12,680 c.f.s.
NAME OF DAM: LOWER NORTH RIVER NO. 80
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1.3.3 Dam and Reservoir Data:
the dam and reservoir are shown in the fol-
lowing table:

TABLE 1.1 DAM AND RESERVOIR DATA

Pertinent data on

Reservoir
Capacity
Clevation Area Acre- Watershed Length
Item feet M.S.L. acres feet inches(a) feet
Top of dam 1606.7 50.5 1345 4.86 -
Maximum pool,
design surcharge 1602.9 46.5 1180 4.26 3170
Emergency spillway crest 1599.0 41.7 1016 3.67 2640
Principal spillway crest 1581.5 23.3 462 1.67 2110
Low stage orifice
crest (b) 1553.5 6.8 52 0.19 1060
Streambed at centerline
of dam 1525.0 - - - -

(a) Based on 5.19 square miles of watershed.
(b) Top of conservation pool and bottom of flood control pool.

NAME OF DAM: LOWER NORTH RIVER NO. 80
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SECTION 2 - ENGINEERING DATA

2.1 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 test pits and test
borings were also included in the as-built
drawings.)
2) Hydrologic and hydraulic data.

3) Soils and Geologic Reports (Geologic Report
is presented in Appendix VI).

4) Soil test results.
5) Slope Stability Analyses (Appendix VII).
6) Piping and Cracking Analysis (Appendix VIII).

All data has been submitted to the Norfolk District for
future reference.

2.2 Construction: The dam was constructed by R.L. Ryder
and Co. and was completed in 1967. Construction records
were not available for this inspection, but are reported
, to be file at the S.C.S. Office in Washington, District
of Columbia.

2.3 Operation: There are no formal operating procedures
for this dam. The slide gate used to drain the reservoir
is not periodically operated. Records of spillway
flows were not available. Annual inspections are
carried out by the District Conservationist of the
5:C.5.

2.4 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 Geologic
Report. The hydrologic and hydraulic data
provided were adequate for design review.

2.4.2 Construction: No construction records were
available; however, the as-built drawings
indicate modifications and changes made
during construction.

2.4.3 Operation: Operation of the slide gate
should be included in the annual maintenance
and inspection program.

NAME OF DAM: LOWER NORTH RIVER NO. 80
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SECTION 3 - VISUAL INSPECTION

3.1 Findings

G B L General: The field inspection was conducted
on 13 July 1978. No unusual weather condi-
tions were experienced, and the water level
was 0.6 foot above the low stage crest of
1553.5. The dam and appurtenant structures
were found to be in good overall condition at
the time of the inspection. The problems
noted during the visual inspection are consid-
ered minor, with the exception of the clear
seep on the downstream embankment, and do not
require immediate remedial treatment. Note-
worthy deficiencies observed are described
briefly in the following paragraphs. The
complete visual inspection check list is
given in Appendix III.

3.1.2 Dam: A small clear seep (person in Photo 1
is standing at location of clear seep) was
noted on the downstream face of the dam at an
elevation of 1526.5 located approximately ten
feet to the right of the outlet pipe. Flow
at the time of the visual inspection was
estimated at less than one-half g.p.m.
: However, a six inch wide by two inch deep
'~ erosion channel, which indicates possible
higher intermittent flows, had formed immediately
below the origin of the clear seep. A
fifteen feet by three feet marshy area is
also present about one or two feet in elevation
immediately down slope of this clear seep.
This marshy area may be related to the above
clear seep.

Minor erosion damage was observed during the
visual inspection. A ten feet wide shallow
eroded footpath was observed leading from the
dam crest to the water edge down the center
of the upstream side of the dam (see Photo 3
E and Overall View of Dam). Minor erosion is

also occurring along the downstream dam
abutments due to runoff. Riprap had not been
placed on the erosion control (wave dissipa-
tion) berm at normal pool level on the upstream
embankment (see Photo 2). Consequently, this
berm has eroded slightly due to water level
fluctuations, wave action and pedestrian
traffic.

NAME OF DAM: LOWER NORTH RIVER NO. 80
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No sloughing of the embankment or additional
seepage and/or erosion problems, related
directly to the dam, were noted during the
field investigation. Only a few very small
trees were observed growing on the downstream
embankment (see Photo 1). The vegetative
cover on the dam consists of dense low grasses
or brush which has been kept mowed to a '’
height of 36 to 48 inches (see Photo 3 for
typical vegetation). Some logs and miscellaneous
debris have collected on the upstredm side of
the dam.

Erosion is occurring on the access road which
ascends the south slope of the emergency
spillway. Minor sedimentation results on the
south side of the spillway discharge channel,
which could clog the corrugated metal pipe
that passes beneath the road. This pipe
handles surface drainage from a small section
of the spillway lying upstream of the road.

| 3.1.3 Appurtenant Structures: At the time of the
inspection, debris was lodged in the trash
rack several feet above the normal pool
level.

The inlet and outlet structures were found to
be in good condition with the exception of
one section of handrail missing from the
ladder on the riser.

3.1.4 Reservoir Area: No serious shoreline or
gully erosion was observed.

30T S Downstream Channel: The stilling basin is
approximately four feet deep and is mostly
formed by a cut into hard bedrock with some
riprap near the spillway outlet. No signs of
significant erosion were observed.

b 3.2 Evaluation

3.2.1 Dam: None of the aforementioned items, with
the exception of the clear seep noted at the
base of the downstream embankment are serious
enough to warrant immediate investigation.
Rather, these items can be taken care of
during an annual maintenance and inspection
program.

NAME OF DAM: LOWER NORTH RIVER NO. 80
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At the time of the visual inspection, the
elevation of the clear seep was 27.6 feet

lower than the reservoir level. The exact
source of the clear seep could not be determined
by visual inspection alone. However, the
following two possibilities exist:

1) .The clear seep could be due to a
buildup of water perched on the
silty and clayey gravel used as
embankment materia! for the construc-
tion of the dam. The water, in
this case, would be surface water
that has percolated into the fill
and is surfacing much like a spring
because the impermeable materials
prevent further downward water
migration.

2) The clear seep could be a result of
water leaking from the reservoir
through the embankment.

If the clear seep is originating from the
reservoir, the flow rate will likely increase
as the reservoir rises. The clear seep
should be monitored during periods of high
reservoir levels to determine if the flow
4 rate increases. If it is determined that the
: flow is originating from the reservoir, a
more detailed investigation including a test
boring program and installation of piezometers
would be necessary to determine the dam's
phreatic surface and the source of the clear
seep.

The following dam maintenance items are
suggested:

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

2) The footpath on the upstream face
of the dam should be repaired and |
reseeded, or a type of stairway
should be constructed to prevent
future damage.

3) The erosion channels along the down-
stream dam abutments should be filled
and reseeded.

NAME OF DAM: LOWER NORTH RIVER NO. 80
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3.2.2 Appurtenant Structures: The trash rack
should be inspected; and debris should be
removed periodically from it, particularly
during the heavy rainfall seasons. The upper
handrail section on the riser access ladder
should be replaced.

3.2.3 Reservoir Area: The reservoir area does not
require further investigation.

3.2.4 Downstream Channel: The downstream channel
does not require further investigation.

NAME OF DAM: LOWER NORTH RIVER NO. 80
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SECTION 4 - OPERATIONAL PROCEDURES

Procedures: No formal operational procedures are used
on the Lower North River Dam No. 80, 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 an elevation of
normal pool of 1553.5 and has 28.0 feet of additional
storage to the crest of the high stage riser (1581.5)
plus an additional 17.5 feet of storage to the crest of
the emergency spillway (1599.0) (see Photo 2).

Maintenance of Dam: Annual inspections are carried out
by the District Conservationist of the S.C.S.

Maintenance of Operating Facilities: The lift for the
slide 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 evacuating inflow during periods
of emergency operation.

Evaluation: Maintenance of the operating facilities
are considered adequate for the functions that they
serve. However, formal 1lift gate checks should be
instituted as part of the annual inspections.

NAME OF DAM: LOWER NORTH RIVER NO. 80
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SECTION 5 - HYDRAULIC/HYDROLOGIC DATA

Design: The elevation of the low stage crest (elevation
1553.5) of the drop-inlet to the principal spillway was
established at an elevation which would provide the
storage necessary for sediment deposits during a 100 year
design period with a 90 percent trap efficiency. The
high stage crest (elevation 1581.5) was established
based upon a number of factors including:

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

2) Not passing damaging flows downstream.

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

The capacity of the combined low stage and high stage
inlets is 152 c.f.s. when the water surface is at the
elevation of the emergency spillway (1599.0) and is
controlled by the capacity of the 30 inch diameter
outlet conduit. The crest of the emergency spillway
(elevation 1599.0) 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
1606.7) was established by the maximum elevation reached
in passing the freeboard hydrograph. This hydrograph

is computed from rainfall comparable to the Probable
Maximum Precipitation (P.M.P.) as used by the Corps

of Engineers and is therefore comparable to the

Probable Maximum Flood (P.M.F.).

Hydrologic Records: None

Flood Experience: None

Flood Potential: Design features of the dam were
established by routing various hydrographs as noted in
Paragraph 5.1.

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

The regulation of flows from this reservoir is automatic.
Water rising to an elevation below the high stage inlet
(elevation 1581.5) flows through the low stage inlet
(elevation 1553.5; while water rising to an elevation
above 1581.5 flows through the high stage inlet. Both
inlets are part of the concrete riser which outlets
through a 30 inch concrete conduit. In the event that
the elevation of the crest of the emergency spillway

NAME OF DAM: LOWER NORTH RIVER NO. 80
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(elevation 1599.0) is exceeded, water will then also
flow past the dam through the ungated emergency 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.Ss.

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

TABLE 5.1 RESERVOIR PERFORMANCE

Hydrographs
Principal Emergency Free-
Spillway Spillway board
Item Normal (a) (b)
Peak flow, c.f.s.
Inflow - - 4655 12,680
Outflow - 152 3895 12,512 °
Peak elev., ft. M.S.L. 1553.5 1599.0 1602.9 1606.7
Emergency spillway ;
Depth of flow, ft. - - 3.9 Tl -
Avg. velocity, f.p.s. - - 8.3 12.1
Non-overflow section
Depth of flow, ft. - - - -
Avg. velocity, f.p.s. - - - -

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

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

(b) Freeboard hydrograph developed from rainfall essentially
equal to P.M.P. by C.O0.E. standards.

5.7 Reservoir Emptying Potential: With the reservoir level
at the emergency spillway crest elevation, the high
stage inlet on the riser has a maximum discharge capability
of 152 c.f.s. When the reservoir level decreases to
the crest elevation of the high stage inlet, the low
stage inlet has a maximum discharge of 68 c.f.s.
Considering these discharges and the reservoir storage,
the total drawdown time from the emergency spillway
crest to normal pool is 7.51 days. The 30 inch corrugated

NAME OF DAM: LOWER NORTH RIVER NO. 80
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5.8 Evaluation: Hydrologic and hydraulic determinations 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 is in accordance with the Recommended

Guidelines for Safety Inspection of Dams. 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: LOWER NORTH RIVER NO. 80
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SECTION 6 - DAM STABILITY

6.1 Foundation and Abutments: Alluvial sand and gravel,
and colluvial sand, silt and minor amounts of clay
blanket the bedrock at the centerline of the dam. The
shale and sandstone underlying the valley fill has a
thin weathered zone generally less than one foot thick.
Part of the upstream side of the dam is seated in a
cut-off trench excavated into the above bedrock which
is mostly 80 feet in width at the base, narrowing to
not less than 12 feet at the ends of the dam. Plate 2
of this report shows the details of the cut-off trench
as well as summarizing test pit information along the
centerline of the cut-off trench. The remainder of the
dam was placed on the natural soils. Both abutments
are underlain by very fine silty sandstone and shale.
The left abutment has a very thin soil cover, and the k
right abutment has a cover of three to eight feet of
silty, weathered-rock material. Exposed bedrock at the
road cut immediately above the northern dam crest
strikes N.30°-40°E., very nearly parallel with the crest
of the dam, and dips steeply southeast (downstream) at
50°-55°.

6.2 Stability Analysis

6.2.1 Visual Observations: No tension cracks,
sloughing of the embankment slopes, movement
at or beyond the toe, or other evidence of
instability was observed. The dam has been
well maintained and is not significantly
eroded or overgrown. The upstream and down-
stream slopes of the dam were constructed at
2.5:1 slopes.

Clear seepage was observed near the downstream
toe of the dam, as explained in paragraph
3.1.2, at approximately elevation 1526.5.

The dam seep is located seven feet above the
invert of the principal spillway outlet and
approximately 10 feet to the right of this
conduit. (The person appearing in Photo 1 is
standing near the clear seep). This discharge
amounted to less than 0.5 g.p.m. at the time
of the visual inspection. A fairly wide
marshy area lies immediately below this clear
seep. It is uncertain, at this time, whether
the seep and marsh are fed by reservoir

water.
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Design Data: Slope stability was checked by
the Swedish Circle Method. The section
considered was not zoned and indicated that
the embankment would consist of a material
classifying it as silty gravel (GM) according
to the Unified Classification System. Three
consolidated undrained triaxial shear tests
were performed on samples of the embankment
soil. The following strength parameters were
obtained and used for the Stability Analyses:

Embankment Soil Samples

Sample No. 1 . . . § = 32.5°, © = 600 p.s.f.
Sample No. 2 . . . § = 30.5°, © = 675 p.s.f.
Sample No. 3 . ¢ = 28,5°, B.= 1050 p.s.f.

Minimum safety factors were obtained for
failure of a floodplain section through 10
feet of foundation soil having an assumed
shear strength of ¢ = 32.5° and € = 0. The
embankment soil was assumed to have Sample
No. 1 shear strength values. A safety factor
of 1.24 was obtained for a 2.5:1 upstream
slope with a 10 feet wide berm assuming full
drawdown. When the slope was changed to 3:1,
a safety factor of 1.44 was obtained using
the same arc. This analysis indicated the
need for removal of foundation soils under
the upstream slope accounting for the wide
cut-off trench shown in the as-built drawings.
A safety factor of 1.66 was obtained for a
2.5:1 downstream slope with a drain at c/b = 0.6.

A check of piping and cracking potential was
also made. The gradations and plasticities

of the expected embankment materials indicated
that piping would not be a problem.

Operating Records: The yearly inspections
indicated no deteriorating conditions. However,
there was also no mention of the clear seepage
on the downstream slope.

Post-Construction Changes: No alterations of
the dam were apparent since its construction. h

Seismic Stability: Lower North River Dam No. 80
is situated 1in Seismic Zone 2 and is considered
to have no hazard from earthquakes according

to the Recommended Guidelines for Safety
Inspection of Dams.




Evaluation: The Stability Analysis for the upstream
slope 1s compatible with as-built conditions. This
analysis indicated the need for removal of the founda-
tion soils; conseguently, an 80 feet wide cut-off
trench extending to firm bedrock was provided beneath
the upstream slope.

The clear seepage on the downstream slope may indicate

a phreatic line that exists on the downstream slope
rather than terminating at the drain. A safety factor
of 1.32 was obtained for the downstream slope when a
Stability Analysis (the Stability Analyses performed as
part of the design by the S.C.S.) was performed assuming
steady seepage without a drain. If further observation
indicates that the clear seepage is originating from

the reservoir, additional stability analyses should be
made using the existing phreatic surface.
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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
resorvoir 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

7.2:1 Clear Seep: Immediately, the owner should
set up and maintain a regular observation
schedule of inspecting the clear seep, during
higher reservoir levels, 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.

T:2.2 Other Recommendations: The lifting mechanism
on the discharge valve should be checked for
normal operation at each inspection. If not
working, it should be repaired. The handrail
on the riser ladder 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. The footpath on the

NAME OF DAM: LOWER NORTH RIVER NO. 80
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upstream face of the dam should be graded and
reseeded or a type of stairway should be
constructed to prevent future damage. Also,
the erosion channels along the downstream dam
abutments should be filled and reseeded.
These items can be accomplished through the
annual maintenance program.

A warning system should be devised that will
alert downstream occupants to evacuate when
the reservoir level approaches the top of the
embankment. The downstream occupants should
also be advised to evacuate during storms
that coincide with the U.S. Weather Bureau's
flashflood warning system.
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APPENDIX II

PHOTOGRAPHS




Photo
Photo
Photo

Photo

Note:

1z
2:
3is

4:

CONTENTS

Principal Spillway Outlet - Stilling Basin
Concrete Riser Inlet Structure
Erosion on Footpath - Dam Crest to Water Edge

Debris in Low Stage Trash Rack

Photographs were taken 13 July 1978.
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PHOTO 1. Principal Spiliway Outlet - Stilling Basin

PHOTO 2. Concrete Riser Inlet Structure
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PHOTO 3. Erosion on Footpath - Dam Crest to Water Edge

PHOTO 4. Debris in Low Stage Trash Rack
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 5.19 square miles

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1553.5 (52 acre-feet)

ELEVATION TOP FLOOD CONTROIL POOL (STORAGE CAPACITY): 1599.0 (1016 acre-feet)

ELEVATION MAXIMUM DESIGN POOL: 1602.9 (1180 acre-feet)
ELEVATION TOP DAM: 1606.7 design elevation
CREST: Emergency spillway

a. Elevation -. 1599.0

b. Type__ Rock-cut side-channel

c. Width 200 feet

d. Length 440 feet

e. Location Spillover South side of dam

£. Number and Type of Gates None

OUTLET WORKS:

a. Type 30 inch reinforced concrete pipe

b. Location STightly south of center of dam

C. Entrance inverts Low stage riser crest elevation 1553.5, high stage

crest elevation 1581.5

d. Exit inverts 1519.5

e. Emergency draindown facilities_30 inch diameter slide gate - invert

elevation 1532.0

HYDROMETEOROLOGICAL GAGES: None

a. Type

b. Location

(~ Records

MAXIMUM NON-DAMAGING DISCHARGE Unknown

Dam Name: Lower North River No. 80
g 1V-5




APPENDIX V

ANNUAL MAINTENANCE INSPECTION REPORTS




YHIS PAGE 1S BEST QUALITY PRACTICAELE _
FROM COPY FUrlyL5HED TODDC e

ey - .-

Si. 10AH VALLEY SOTL AND WATER CONSERVATION DISTRICT
Report of Annual Maintenance Inspéction of Watershed Dams in
LOWER NORTH RIVER WATERSHED PROGRAM

Aprid 12, 1978

IO

An inspection was made on 5 dam sites in Lower North River Watershed.
Those present on the inspection were:

Gerald Fawley Chairman District Board

James Moyers Chairman Watershed Committee 4
Ariis Frymyer District Director Sy
John Crist - Soil and Water Conservation Commission
Don Parslow U.S. Forest Service e
Randy Maupin Soil Conservation Service "

The following observaions were made by members of the inspection
party.

Site Date Date of last
No. Complated Inspection Remarks
22 8 L-67 L-23-77 Additional rail or large stone neededl
to control traffic in borrow area 5
above spilway where new guard rails = ..}
were placed. Work reported needed in' -
Borrow Area C has not been completed.
81c¢- 10-75 - Site in good condition. Suggest top
of dam be fertilized at regular inter-
vals to maintain grass stands. :
. 80 3-67 4-20-77 _ Repairs needed on path that has been
- worn to waters edge on wet side of dam.
83 465  L4=20-77 Vehicle traffic has wora off vegeta-
tion in several areas. o repair
needed at this time. b
78 11-65 L-20-77 Trash rack needs repair. Bolts bro-\v‘f

ken that hold steel bars in place.

Vegetation has been worn off by ve- . ..«
_hicle traffic in several areas but 3

repairs not suggested at this time. = .
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SHENANDOAH VALLEY SGIL AND WATER CONSERVATION DISTRICT
REPORT OF ANNUAL MAINTENANCE INSPECTION OF WATERSHED DAMS IN

LOWER NORTH RIVER; WATERSHED PROGRAM A f."-_;-r.;. T

May 28,, 1976

On May 28, 1976 E. 8. Craun, Shenandoah Valley Soil and Water Conserv$t1on %
Dlstrxcu DlrecLor~ Dow Parslow, s 'Se Forest Service; and Randy Maupwn, D1strict“

of the comp]eted flood contro] structures in Rockingham County, Virginia.® .w:Tr;):
The following observations were made by the members present on themlnspectfohﬁfﬁf
team: T R

Oam No. 78 =~ Area between hignway and lake has a steep bank that‘1shslobgﬁidg;f
off of approximately 1,000 square feet. It should be overseeded"
with a mixture of fescue and serecia lespedeza plus fertlllzer.;'

Dam No. 83 -~ Upper borraw area shows evidence of sheet erosion. Suggest thati* <.
overseeding be done over the approximate 2 acres with a mixture - %
of fescue and serecia lespedeza. Gully on south side of road at
second waterbreak up stream from spillways. Forest service . wilt :
take care of this problem. A, I

' Dam No. 80 =-- On dry side of dam traffic is apparently stopped and it is felt"
that it will revegetate naturally. Foot path on wet side of dem ..
near center is still getting traffic and will need further study
to determine remedy. . aia

-

Dam No. 22B -- PBorrow arca no. C has break in diversion also aboutls acre bare
of vegetation. This area needs attention as soon as possible. - (e
dry side of dam jeep trail is still being used. Gate has: not been
installed, therefore, need to inquire as to status from Clsy of

! 4 Harrisonburg. :

This report is concurred by:

Z’ﬁ Ll : : . S ‘
E. B. Craun, Shenandoah Valley Soil and Water
Conservat1on District Dxrector :

RandE/Eb Je Maup1ng’Dxs~r1cfftonservatnon1st, Somt:P

Consgrvation Serv1 o PE s .?
a Z/ // M sy 4..','.~ » ).

Don Parslow, United States Forest Servicg-

+  DISTR: State Ofc.
Areca Office
Rockingham 0Ofc.
U.S. Forest Service A
Shenandoah Valley SWCD
City of .Harrisonburg

ﬂ""’“’“"""’m‘ o




L

9§

Ve 2 ¢ o] Annual Maintenance Ii. - <Tion
c. iatershed Dams in Lower North River
Watersihed Program :

Site bate Date of last
No. Comyleted Inspection . A Remarks
22 B L-47 5-28-76 Vehicle traffic on the dry side of Dam has W

worn away vegetation. Vehicle traffic into’
borrow area east of the spillway has created
two small gullies approximately 200 feet long..
Traffic control and seeding needed. Borrow area
€ above the lake site has a break in berm and .
some bare areas above and below. 1/3 acres of
revegetation needed.

Mr. Locker agreed that the City of Harrisonburg will assist the Dtstr\ct w1th
making the necessary repairs on this site. .

This report is concurred by:

Carl 8. Lively, Shenandoah Valley Soil and Water Conservation District Ly

-,

//'
—‘é/ il T e

"~

Geraid E. Fawley, Shenandosh—VaMey Soil and Water Conservation Distr1ct

i o o )
v Wi 8 e Bt
. T VLAt e S —

~

rieroid H. Bush, Shenandoan Valley Soil and Water Conservation Districf;

/c/

Don Pa's.ou, bn1ted States Forest Service

y,.' - g /\ s e . oy
¢ pi gn / l 'c' v N 5 .,“'!‘.'

= Y ol L g ela” . ~
e ; L g S

Randoiph J. Maubin, District Conservationist, Soil Conservation Servfée

e 4 PRACTICABLE
tcward Loker, City of Harrisonburg 1S PAGE IS B )
Ecwa , City ™ mmmﬁwqu
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SHENANDOAH VALLEY SOIL AND WATER CONSERVATION DISTRICT
Report of Annual Maintenance Inspection of Watershed Dams in
LOWER NORTH RIVER WATERSHED PROGRAM

April 20 and 23, 1977

On April 20, 1977 Carl Lively and Gerald Fawley, District Directors, '
and Randy Maupin, District Conservationist, Soil Conservation Service, made’ ...’
an annual maintenance inspection of Dam Sites #78, Briery Branch, #83, Hone . - ..-%
Quarry, and #80, Union Springs. Don Parslow ofthe U.S. Forest Service'was ', ' .
called on a forest fire and was unable to make the inspection tour w1th the AE R
group, but had visited site #78 and #80 recently.

The following observations were made by members of the inspectian teams

Abril 20, 1977

Site Date Date of last - : :
No. Comoleted Inspection - : Remarks

78 11-65 5-28-7% Area sited as needing seeding in last years =~ Tl .
report in stabilizing. Vehicle traffic is ;1-’pij
creating damage to outer slope of spillway...- " . -
Seeding not necded at this time but control s
of traffic nceded. Few large logs on wet . -7 .7 5.7

" slope of Dam should be removed. .-_f Sl

&3 L-65 5-28-756 _Vehicle traffic on steep slopes in borrow area-
needs control. Few large logs on wet slope or
Dam need removal. : o

8c 3-67 5-28-76 Traffic near the center on the wet swde of the
Dam is cont1nu1ng. Vegetation is being worn- . _
away. This is not a hazard to the structure at
this time. :

April 23, 1977

Dam #22 3 was inspected by Harold H. Bush, District D1rector, Ed Locker,«u-;mf
City of Harrisonburg, Don Parslow, U.S. Forest Serv1ce, and Randy Maupxn, D1strxct
Conservationist, Soil Conservation Service. |l A

“
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GEOLOGIC REPORT
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SURFACE GEOLOGY AND PHYSIOCRAPHY

?‘1 lq _f_,_’i‘ii‘__ Topog-aphy Mounta lm'n-m.dc of bsds. Dip 3 o-s;.:*mho Ll

et 50—‘0 per—! Rgh(w.’o percent. Width of ficodpisin at center:ine of dam ”o [
Tre aive = Zs located on the sast side of the moumtain em the

Gener ﬂ..‘n:;y 3"; ‘h. V‘IIQ “ tid[l W'WQNC m.. The site is

Physiug-ashic des gt

Steecness of abuimerts

rlein by the Cremng forastion of Upper Devonian age. The Chemamg
T ereeatiss in this srw=a is a fairly shiskbeddsd, gray te m silsy




it e

10-8¢% DET*F'LED GEOLOGIT INVEC TS5 70N OF A% 2 15,
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DRPLLING PROCRAY
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— RIS PAGEIS BEST QUALITY mcnmn RN s Bl D
FH SPUAN ek o AN mm?!l’msmmwc e 4 Nl
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SUNMNERY OF FINDINGS
nclude only factua cate
Canterling ISR PR R T B e i L
Ths centerlina {s eharunrtsod by .uudn nnd ud gravel and
eonuvhl send, oilt e=d minor emounts of cley., The gravel ..t:_sppmug__.,__

of sandstons and siltstons pebbles to boulders with _uingr swounts of
silt and clay. 7Tha alluvium would vary in classificatiom on from q_g__;o B
e 82 with QM prodadly dominsting, The bedreek _underlying the valley £41F
hos a thin weathored sems generally less thap one foot thisk. _Both abut-
pents ara stesp whers they join the fleed plain; the _left abutument resains
stesp (30 - 40%) to beyond ths proposed top of the dom. The _right abut.
ment becones leas steep as the apillway elevation s approsched, The
sbutments are underlain by very fina silty sandstons and ghale., The _bed-
rook {n the right abstwent {s more desply westhared _but uwesthered
bedrock is quite shallow = 3 - 3’ deep. Both abutments are well drained,

The stresm chanmel located sgafingt tha right sbutment i{s en bedroek for o
several hundred fest sbove and delow the centerline.

——— o ———— e e e

— e ————— e e . —— e ———— - ——— . ———— —— e e ———— e .

ninelpal Spillvay =
The foumdation aleng the emtu-liu ot tba _priaeipnl ’ﬂlvay is on

bedrock for {ts entire length, Test pit 303, located 200 feet upetress

Jtm the centerling of tha dem, shewsd resk at 5.2 feet, tut_ptt-;m,._—:j

-

o i

loe.tod 150 fest upstream, shoved reck at 5,8 faet and test pig 301 lessted
100 fest upetresm showsd rosk at 5.8 feet, The rook in teat pit 301 was

— e - - ——— . ——— — . e 5. e

0.7 7 fest lower them the rosk o-rt-n in .tru- at 13+¢3 u t

————— 'u?ﬁgtnuu. y
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Inergency Spillwxy

The unmergaecy spillway {s to be located in the right sbutment.
The matarial foumd im the test pit consisted of 3 te 12' of sandy
silt to sandy clay with gome silty eand and gravel present. PFelow
thiz zane ¢f ailty msterisl i{s weathered te umreathered siltstone,
shale and very f£ine silty sandstone. Tha bedrock bocozas quite
fira but appears to be rippabla. Tha borres will bs msinly M0 end
CL with miner smoumts of ¥, SC and CM. ‘About 100,000 yards will
be &xcavated from the cmergency spillway cut.

Borreow Areas

The main berrow area is located in the abutment adjscant to
the emergency spillway. The material to bs excavatod {3 gimilar
to tha material to be exvavsted from ths emergency splllway area.
The berrow will be mainly ML oand CL with winor smounts of SM, 8C
and Of. Dapths wvill range froz 3-20+ fast. About 100-1350,000 :
cg. yda. can be obtained frca this area. More borrow ceould be takem
Zroa this abutment dapending upon ths smount nszeded.

‘ Additionsl borrow will be odtainad from the permanent peol
area. A h.rgjuntity of borrew is available in the laft side

- which would véds the present road £1l}l plus the colluvial wmaterisl
betwasn T? - 110 and 111, and the left sbutmaent which in places ia

20 - 30 feet deop. This berrow would be ML to CL with some X te O,

Approximately 40-30,000 cu. yds. of naterial is aveiladle frem this

- ares,

The left sbutment is avalleble for addit{emal-berrow. At
;ro-ut’t tha plans are te iove the present road up onte the ridge.
f this {s doms, the materisl resmoved for ths road cut ecexld bs
uvsed for the dam. Semples 104-1 snd 107-1 are typical of the

saterisl presext. ~

ms;tggmmm o
YROM
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l.

2.

3.

A,

3.

7.

THIS PAGE 1S BEST QUALITY PRACI1CaDLL

INTERFRLTATIONS AND CONCLUS!ONY
Por In-Service Uss Cnly

Poundation condi:-=ions a{pur vory adsquate. Both sbutments are
covered with a tinin goil mantle Ovar weathersd to unweathared
baldrecck. Tha wassthared bedrock {3 very firu to hard.

Tha prineipal spxilivey {a to ba loceted slong the right abutzent,
The ﬁrw charn=sl {s undarlain by dedrock, so it was gelected zs
tha baat loceticm for the pipe, The chammel {3z slightly braided
upstresa, 80 threa test pita were necessary to get the t align-
mant. Oood fivz Dbedroek wes loeated st adoug stream level for thea
eatire 1 h. 3Soms reck ocxeavation will be neceasary becsuse of
gce high ledgea of rock nsar tha centarline of the dam,

Ths flood plain mataerial is quite varied but compact, so an im-
permasbla cors wIll ba advisable. The mataorial ranges from a OL
to a G2 with @1 »rodoxinating. Tha depth the core tremch is
cxcavated into badrosk will vary sscording to the hardness of the
reck cxcavated., Gansrally, a dapth of ons or two fest inte the
reck will be sufficient. Ths dorrew frem the area beyond the
emsrgency spillwzy cut will make good esre msterial,

Ths borrov material will be quits {xpermeadle, so a foundation

drain-wmay be neecsesssary.

The energency spillway cut wmay regnin sozs rock excavation., A
total depth of cut gZreater than 4S5 feet i3 required. Sewe vs
fins silty sandstens ia ent but the vertical or steep dipp
strata be sll rippadble. The quantity of rock ewcavation wil
be d.g;!n“ by core drilling to be dome later. At present it
appears that mest of ths ahale giltstens and sandstone e¢an de
rippsd with hesvy equipment.

The abutments and apillway are dry and well drained, so no érainage
in thess areas is nsvessary.

) lu!liclant-baﬂ-;n 1o 'available at ths sitse. Moat of the burrew ean
“be uaed anywhere in ths dam. 12 flood plsin borrew {s tco coarse

{t pay ta placed in ths downstresm section.

e
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SURFACE GEOLOGY AND PHYS!OGRAPHY
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__edge of the Valley and Ridge _Physiographic province, The site 45 =
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*.im.ﬂ._ti!’h in this ares is a fairly thickbedded, gray to greenish ailty _
__sandgtons, end dxrown to grsy shale,
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"#50 Core Drill

SUNMMARY GF FINDINGS

untiuce Ony factuet cata.
___Three holes w vurt drilled in the p ygoced emergency spillwsy araa.
The holes were drilled on the cuter edge of the proposed cut, DH #1.

/ at 4+00 on outcr _edge was drilled 44 feet; DH #2 at 3+50 on outer edge:
\ was drilled 47 feet; and DM #3 at 3+00 on outer edge wag drillaed

37 feet. The depths were to grade or slightly below. During drilling

it vas determinad that the material encountered was an interbsdded o

siltstone and extremely fine sandstone, with some ghale or elayotonc ,

present. Very little core recovery was obtained. Kard layers of

siliceous cemented msterial were present praventing any split spoon
_sampling, but yet too soft to allow good core recovery. _The siltstone
was postly tan to light brown in color. This was indicated by the
color of the drilling water. .This siltstone is very tight and im-
perxeabdle; no drilling wvater vas lont during drilling opcration..
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INTERPRETATIONS AND CONCLUSIDNG

Ste rosle

IN-SERVICE USE ONIY

1. The drilling indicoted that all cf thre material in the
emergency spillway should be rippable. Some lenses and
beds of harder siltstne may have to be classified ss rock
excavetion due to the size of the bLroken meterial excavated:

therefore, some quantity of rock excavation shoculd ba in-
cluded, -

2, Six seignic shots were taken to back up the drilling
informetion. The seismic survey indicated rock velocities
well within the rippability range of a D9 hydraulic ripper
or equivalent. Pour of the seismic shots were taken in the

borrow srea.. The four shots indicate that more than adequate
borrow i{s available. - :
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APPENDIX VIII

PIPING AND CRACKING ANALYSIS
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