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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 darn approximately 10 feet to the right of 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 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 lif t gate
checks be done as part of the annual maintenance program.
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PHASE I INSPECTION REPORT
NAT IONAL DAN SAFETY PROGRAM

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

SECTI ON 1 - PROJECT INFORMAT ION

1.1 General

1.1.1 Authority : Public Law 92-367, 8 August 1972, -~authorized the Secretary of the Army, through -
the Corp s 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.

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

1.2.1 Descri pti on of Dam and Appurtenances: Lower
North River Dam No. 80 is an earthfil].
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
interru pted 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 spiliway (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
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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 back ground of
Photo 2). The spillway is 200 feet wide at
its base with 3:1 side slopes . The crest of
the spiliway is at elevation 1599 .0. The
approach channel slopes upward toward the
emergency spiliway crest at a gra de 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
princi pal spillway which shows a typical dam
cross section are included in this report as
Plates 1, 2 and 3, respectively.

1.2.2 Location: Lower North River Dam No. 80 is
- located in Rockingham County, Virginia along

Union Sprin gs 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 .

1. 2 .3 Size Classification: The dam is classified
as “intermediate” size in accor dance with the
Recommen ded Guidelines for Safety Ins pection
of Dams based on a height of 87 feet and a
storage capacity of 1016 acre-feet.

1.2.4 Hazard Classification: Approximately 25,
scattere d, permanent residences are situated
immediately downstream from the subject
impoun dment . 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 Darn No. 80 is
iiven 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.

NAME OF DAN : LOWE R NORTH RIVER NO. 80
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1.2.5 Ownership: The apparent owners of the dam
are Funk , Stickley and Crousborn.

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

1.2.7 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.

1.2.8 Normal Operational Procedures: Operation of
the dam is an automatic procedure. The
normal pool is controlled by a low stage
orific e on the concrete ris er 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 spiliway is exceedeth
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 sta ge flow through the princi pal
spiliway , 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
spiliway (1599.0), is 152 c.f.s.

1.3 Pertin ent Data

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

1.3.2 Discharge at Dam Site: The maximum flood
at this darn site is unknown.

Principal Spillway:
Pool level at emergency
spillway crest 152 c.f.s.

Pool level at top of dam . . 159 c .f .s .

Emergency Spil iway:
Pool level at top of darn . . 12,680 c.f.s.

NAME OF DAN: LOWER NORTH RIVER NO . 80
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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 LengthI tem 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 3170Emergency spillway crest 1599.0 41.7 1016 3.67 2640Principal spillway crest 1581.5 23.3 462 1.67 2110Low stage orifice
crest (b) 1553.5 6.8 52 0.19 1060Streambed 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 DAN: LOWER NORTH RIVER NO. 80
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SECTION 2 - ENGINEER ING 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 Ana1ysc~ (Appendix VJJ).

6) Piping and Cracking Analysis (Appendix VIII).

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

2.2 Construction: The darn 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 sli de gate used to drain the reservoir
is not periodically operated. Records of spiliway
flows were not available. Annual inspections are
carried out by the District Conservationist of the
S.C.S.

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

3.1.1 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 darn 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
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 DAN: 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 clam 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 upstream 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.

3.1.5 Downstream Channel: The stillin g 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 .

3.2 Evaluation

k 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 DAN: LOWER NORTH RIVER NO. 80
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At the time of the visual inspection, the
elevation of the clear seep was 21.6  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 materia1 for the construc-
tion of the darn . 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
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 darn 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 DAN: 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.

~~ i

I
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SECTION 4 - OPERATIONAL PROCEDURES

• 4.1 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).

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

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

4.4 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 darn during an emergency.
• 2) Who to notify, includin g public officials,

in case evacuation from the downstream area
is necessary .

3) Procedures for evacuating inflow during periods
of emergency operation.

4.5 Evaluation: Maintenance of the operating facilit ies
are considered adequate for the functions that they
serve. However, formal lift 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

5.1 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.).

5.2 Hydrologic Records: None

5.3 Flood Experience: None

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

5.5 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 spiliway

NAME OF DAN: 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.S.

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 7.7 W

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 hydrogr3ph developed from rainfall essentially
equal to P.M.P. by C.O.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
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5.8 Evaluation: Hydrologic and hydraulic determinations as
prepared by the S.C.S. appear reasonable. The dam and
spiliway 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.
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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 darn . 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
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 darn, 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 spiliway 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 .

NAME OF DAN: LOWER NORTH RIVER NO. 80
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6 .2 .2  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 . . . = 32.50 , ~ = 600 p . s . f.
Sample No. 2 . . . = 30.5° , ~ = 675 p . s . f .
Sample No. 3 . . . = 23.50 , ~ = 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 ~ = 32.50 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 .

6.2.3 Operating Records: The yearly inspections
indicated 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 its construction.

6.2.5 Seismic Stabi14~y: Lower North River Darn No. 80
is situated- ~in Seismic Zone 2 and is considered
to have no hazard from earthquakes according

E to the Recommended Guidelines for Safety
Inspection of Dams .
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6.3 Evaluation: The Stability Analysis for the upstream
slope is compatible with as-built conditions . This
analysis indicated the need for removal of the founda-

• tion soils; consequently , 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

7.1 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 darn 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.

7.2 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 fil ter may be
needed to prevent piping if the source of the
clear seep is determined to be the reservoir.

7.2.2 Other Recommendations: The liftin g 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
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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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CONTENTS -
Photo 1: Principal Spillway Outlet - Stilling Basin

Photo 2: Concrete Riser Inlet Structure

Photo 3: Erosion on Footpath - Darn Crest to Water Edge

Photo 4: Debris in Low Stage Trash Rack

Note: Photographs were taken 13 July 1978.
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CHECK LIST
HYDROLOGIC AND HYDRA ULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS : 5.19 square miles

ELEVATION TOP NO RMAL POOL (STORAGE CAPACITY) : 1553.5 (52 acre-feet)

ELEVATION TOP FLOOD CONTROL 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. Elevatio n - -- 1599.0
b. Type Rock-cut side-channel
c. Width 200 feet
d. Length 340 feet
e. Location Spillover South side of dam
f .  Number and Type of Gates None

OUTLET WORKS: ______________________________________________________

a. Type 30 i nclj reinforced concrete pipe
b . Location Sl igh t ly  south of center of dam
c. Entrance inverts Low sta9e riser cres t elevati on 1553.5, h igh  stage

cres t elevation 1581.5
d. Exit inverts 1519.5
e. Emergency draindown facilities 30 inch diamete r s l ide  gate - invert

elevati on 1532.0

HYDROMETEOROLOGICAL GAGES: None

a. Type_____________________________________________________
b. Location_________________________________________________________
c. Records________________________________________________________

MAXIMUM NON— DAMAGING DISCHARGE Unknown

- • Dam Name : Lower North River No. 80
Iv— 5

• — -  - - - - - - - . -~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - 

~~~‘ ~~~~~ ~X~~~~’ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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‘OAH VALLEY SOIL AND WATER CONSERVATION DISTRICT 
-

Report of Annual Maintenance Inspection of Watershed D ams in

LOWER NORTH RIVER WATERSHED PROGRAM 
- - 

- -•

April 12, 1978 • •

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

-

Ger ald Faw ley Chairm an Dis tr i c t Board - - • 
-

James Moyers Chairman Watershed Cormiittee
Arl is Frymyer District Director •

John Cr i s t - Soi l and Wa ter Conserva t ion Com i ssion - -

Don Parslow U.S. Forest Service - 
• -• 

-

Rand y Maupin Soi l Conservation Service

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

- • 
- -  

0~~

Site Date Date of last -

No. Comoleted Inspection Remarks

22 B 4-67 4—23—77 Additional rai l or large stone needed 
-

to control traffic in borrow area
above sp ilway where new guard ra~1s ’.:
were p l aced. Work reported needed i-n- -
Borrow Area C has not been completed.

81 C - 10—75 — Site in good condition. Suggest-top -
of dam be fertilized at regular inter-
vals to mainta in grass stands. -

-

.80 3—67 4—20—77 - Repairs needed on path that has been
• worn to wa ters edge o~ wet side of dam.

83 4-65 4-20—7;’ Vehicle traffic has won off vegeta—
tion in several areas. Mo repair
needed at this time.

78 1 1 — 6 5  4—20—77 Trash rack needs repair. Bolts bro—~~~~ken th~st hold steel bars in place, -- - -

Vegetation has been worn off by ye— -~
- hid e traff ic in several areas but •

• repairs not suggested at this time.

V— i •-

- — 
~~~~~~~~~~~~~~~~~~ 

- 
•~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~ 

__~~~j .  — -
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j~~c~~ ooi~ r~~~is~~~ rç ._- 
-

S~-ENAND0AH VALLEY SOIL AND WATER CONSERVATION DISTRICT • - • :. - .
REPORT OF ANNUAL MAINTENANCE INSPECTION OF WATERSHED DAMS IN

LOWER NORTH RIVER WATERSHED PROGRAM

May 28,, 1976

On May 28, 1976 E B C-aun , Shenandoah Valley Soi l and Water Conservation
Distric t Director; Don Parsiow , U. S. Forest Service; and Randy Maup in , Distrlct.~
Conservationist Sofl Conservation Service , made an annual maintenance ins~ectlon~~~~of the completed fl ood control structures in Rock-i ngham County, Virginia.

The followi ng observations were made by the members present on the nspection
team: - 

• • -

Darn No 78 —— Area between hignway and l ake has a steep bank that is sloughing
off of approx ima~ -.~ly  1,000 square feet. It should be overseede4-~~ ~~~~~~~

wi th a mix ture of fescue and serecia l espedeza plus fertilizer.

Darn No. 83 —— Upper borrow area shows evidence of sheet erosion. Suggest that~over seedi ng be done over the approximate 2 acres wi th a mixture - - -~~~~~,~~

of fescue and serecia lespedeza. Gully on south side of road at.~
• second waterbreak up stream from spil lw ays. Forest service, will-:

take carc. o~ this prob lem

Dam No 80 —— On dry s ide of dam traff ic ‘is apparentl y stopped and it ‘is felt
that it wi l l  revegetate naturally. Foot path on wet s ide of dam ’ 

~
:‘- -~~

near center is still getting traff ic and wil l  need further study .~~~~
-
‘
:~~

to determine remedy

Dam No. 22B —— Borrow area no. C has break in diversion also about ¼ acre bar~~- :  - -
~~~~ .

of vegetation. This area needs attention as soon as possible. - On - - -
~~~~

dry side of dam jeep trai l is still being used. Gate has not been ’ . .
i n s t a l l e d , therefore, need to inq uire as to status from city of • • 

~

•

- -

Ham soiburg

Thi s report is concurred by

- 
• 

-‘ •~~~-. ~~~

E. B. Craun ,~ SF~ nandoah Valley Soil-and Water- . -
Conservation Dis trict Director

~~~~~~~~~~~~~~~ Q1L~c 
-

Randol h J. Maupin/Distric ( Conservationi st, •Soil :,;--: I
Con s~~~~t ion S erv’i

- Don Parsiow, United states Forest Service - -

.

DiSTR : State Ofc.  
.

-‘

-  

. 

- -

Area Off i ce - 
- • 

- 
‘ ‘  

,~~~ . : - ~-
Rocki ngiaii Ofc
U S Forest Service -

Sheiandoah Valley SWCD — -~

City cf Harr’isonburg —

- - 
- - V— 2 - ~~~~~~~

‘
- - ‘- - .

. 
. •~~ 

-

-
~~~~~~~ - - 

~~~~~~~~~~~~~~~~~~~~~~~~ ,:T-’”-- ----- -- - - U~~._.._r - - - - -~~
_ —~~—. — - - - -~~~~~~~~~~~~~~~~~

._ _,•._



-

. ‘.,,, _. ..~~~. o.’ Ar.r1i.~a i Mair~ ~‘.a.’ice I. ~~~~~~~
c. .atershed Dams in Lower North River -
W ate rs-.ed Program

Site Da te Da te of las t - 
-

No. Co~~leted Ins~ection - 
- Remarks -

- 

-

22 B 4—67 5—28—76 Vehicle traffic on the dry side of Dam has
worn away vegetation. Vehicle traffic lnto
borrow area east of the sp i l i w a y  has creáted~~ .
two small gullies approximately 200 feet long. ~ - .

Traffic control and seeding needed. Borrow area
C above the l ake site has a break in be~m and
some bare areas above and below. 1/3 acres of- - -

revegetation needed. -

Mr. Locker agreed that the City of Harrisonburg will assist the District’ wi th .:
making the necessary repairs on this si te. 

-

This report is concurred by: 
‘ 

- - -

E~~ 1Th. [ively, Shenandoah Valley Soi l and Water Conservation District -- - .-

/ /_
- ~~~ 

‘ 
;‘ • 

-

_ _ _  
“ 1—  ~~~~~~~~~~~~ ‘ 

- -

‘~~~~~~a i d  E. Fawl ey , Shenando .h--V-~-l4ey Soil and Water Conservation District.

~~~~~~~~~~~~~ ~~~~~~

-.~rod H. bush , Shenar-~dou n V a l l e y  Soil and Water Conservation District

- 

~~~~~ ~7 (
Don ?ars iow , United States Forest Seçvice 

- 

- 

- 
-~~

- 

‘
.

- 
- . ..-.- - -.

-~~ 
,,
;~~ 

~~~~~~~~~~ 
- - 

‘ --
Ra.idoi pi .i. Maupin , Dis~~ic t  Conservat ion i st, Soi l Conservation Serv~cë

_____________________  3~j~j rL
£c

~
ward Loker, City of Harrisonburg THIS PAGE IS 

BES~~~ TQD~Q 
~~~~~~~~~~oO~~ 
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SH~NAN&OAH VALLEY SOIL AND WATER CONSERVATION DISTRICT 
- .

- .- •
~~

. S

Report of Annual Mainte- ance Inspection of Watershed Dams ‘in -

LOWER NORTrI RIVER WATERSHED PROGRAM

April 20 and 23, 1977 , 
-

On Ap r i l  20 , 1977 Carl Livel y and Gerald Fawl ey, Distric t Directors,
ard Pa-idy uaup’in, Distric t Conservationist , Soil Conservation Service, made
an annual maintenance inspection of Dam Sites #78, Br i ery Branch , #83, Hone :.
C~ a-ry, ald ii8O, Uni on Spri ngs Don Parsiow of the U S Forest Service was
called on a forest fire and was unable to make the inspection tour wi th- the
gro up, but had visited site #78 and #80 recentl y

The fol l owi ng observations were made by members of the inspection team:

Anril 20, 1977

Si te Date Date of last

~o. Co~ro1etcd In s~ection ~- - Remarks - ‘

78 Ji— 65 5—28—76 Area sit ed as needing  seeding in las t years ~S:j ;~~~ .

report in stabilizing. Vehicle traffic is -
~~~~~- . .

‘ -

creating damage to outer slope of sp i l l w a y . . .~- .~.. ..—
Seeding not needed at this time but control . 

- . : -
- - -

.~~~ 

-

of traffic needed. Few large logs on wet . . .
~~~~ , 

- - 

-

. 
sl ope of Dam should be removed. :. . -

~~~ ~~~~~~~~~~~~~

83 L~..~65 ’ 5—28—76 Vehicle traffic on steep slopes in borr~ow arca --~~’~~ ~‘ 
-

needs control . Few large logs on wet slope of .
- Dam need removal. 

‘ 

~~~~. - - 
-

.

80 3—67 5—28—76 Traffic near the center on the wet side of~the-~ -.-
Darn Is continuing . Vegetation is being worn- -
away. This is not a hazard to the structure at- T

- — .-:
this time. ‘

. 
- 

-

Aonil 23 1977 
*

Da rn ~22 3 was inspected by Harold H. Bush , DistHct Director , Ed Locker;-~-..~-
C ity of Harrisoriburg, Don Pa rsiow , U.S. Forest Service, and R and y Maup in’, Di st r ict~~~.
Conservationist , Soil Conservation Servi ce -

- .V-4 - -

- — — - - ..--- — - — -~~ —.-~~— . _ _ ~~~
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fasr~ s~~ y $pil.Lway

The ~~.r;sm~y spittway is to be located in the right •butrwnt.
Tb. mat srial fouM in th. teat pit conaisted of 3 to 12’ of sand y
silt to sandy c Lay with •oee silty sand e~~ grawel pr .a.nt . ?*‘l~~thit a~~~. of ailty material La weethered to wnreathered • iltato~t.,shale and very fin, silty ~~r~d~~~re*. The b.droc) bocou sa quit.
fizz but appear. to bt rippabta. The borrOW wilt be .ainly )C. and
CL with azin r ~~ OUntS of 3)’, SC *M ~~f . - About lo{~,(~0O yards Will.
b sz~~aystod from the ~~.rg~~~y spittw.~~~~~cnt .

Borrow Areas

Ths main borrow area is located in the cbutr~snt adjaeent to
the ou.rgcncy spiliway. The uaterial to be sz~ avat.d La similar
to the t~atarisl to be excavated froa the omsrgsz~cy .piUw*y area .
The borrow will be mainly XL o~td CL with uinor a~~unt e of 5)4, BC
&?i4 O(. Depths will ran. from 5..20+ fest. About 100-130,000
cu. yda . cen be obtained frcu this ar ea . Nor. borro w conld be ta ken
from this abwte~ent dapen~Ltng upoi~ the axc~~ t needed.

Additional borrow viii be obtained fro. the pert~.-ment psot
area. A large quantity of borr. , La available f.n th. left a id.
vhich would imaled. the ~~esent road flU ply. the coUuvial mater ial
betw een YP - 110 and Ut. and the left abotnant which in plasea La
20 - 30 feet deep. Thie ban-ow would be XL to CL with sema 911 to 01.
ApproxImately 40-30,000 eu. pd.. of materiel is a~eilable from this
area.

Tb. left abutment La available for additic~tat -bcrr-bs,. ‘At
present thà plan. are to zsove the DY15 ant reed up on to the ridge.
If this is dm,*, the m t.rial resz~ov.d for the road cut cold be
used for the 4.~~. Samples 104-1 aM 107-1 are typimal of the
material ~~-eaext. - -
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~N! E~ FP~. TAT~~~’S AN [i CONCL~ S~O!c~
Por In-~ .rvfco Us. Only

1. Foundation ca*itt ioni app ear very adaq uat.. both abutn ents Si-.
cover d with- a ttntn soil ~antts over 1WS*ttLIrrod to uuwea tkars d
be2 CCk . ~‘h~ we~athar.d be4z-ock is very f irm to hard .

2. The principal .piiltv*y is to bi b atted ston.g the rf~ht obutz.nt .
The vtrei~i charraml iS undorlain by bedrock, 50 it i’as selected ~~the best locat tc’n for the pip.. The chamiel. is slight ly bi-af dad
upitre~~, so thr ee test pit . were fl CtlSa!7 to get the beat align-

~~~~ f irs. bedrock w&a located at *b.~~ str e~~ level f or the
~t Lre 1~~4tb. -3cm* rook axcavat ion will be necessary because of

a~~ s high edgea of rock sear the csnterlin. of th is dam.

~~, Tb. flood plain metsrial La quit. va r ied but compact , so an La..
perc!~s.eble car. ~

-~.1L be advisable. The material range. tree a CL
to a C? with ~~i ~r.dos.inat Lag. Tb. depth th. core trench La
excavated into bedrock viii my asoor ling to the ~~~~~~~ at the
rock excavated. OensraUy, a d.pth of o~~ .~~~ ~~~~~~~ ~~~~~~~~~ j~~~~~
reck will, be .utficiant. The borrow free the area beyamd the
~~~~~~~~ .pilbw~~ cut will make good sore mat.rf at

4,, ~~. ~orr ov material Will be quite Lmpsrmaabla, •0 a foundation‘ drain-say be - necessary. V

‘~ a ~~~~~~~~ .pf Uway cut may require acme rock excavation. A
t tat depth •f cat pester than 43 feet La nf~.d Some very
fin. .nt ~ .en4.tou. is pesent but the vert ical or steep dipping
strata ~~y be alt rippabte . The quantity of rock ~~~aiat iet wilt
be det er mined by core drilli ng to be dame Later. At pr.~~~ t ft
a~~sars that meet if tba shal e sittatone and .endatame can be
ripped lith heavy equipment.

$. Tb.. .~~ta~~ts ~~d spill-way ar, dry and well drained, •0 bo dr ainage
in the.. ares. is nasees ary. V

7. tuffisiont burrow Li esafl ebla at the sits. ~~.t of the bii-yc’i, tan
- -

~~~~~~~ ~~~~ enywb~~s in the dam. If flood plaSm borrow La too coarse
it may be pt*ted in the dounatrs section.
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