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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
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hydraulic/hydrologic datayof the watershed, dam stability, visual
inspection report and an assessment including required remedial
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Lower North River No. 22B

State: Virginia

County: Rockingham

Stream: Dry Run, Tributary Within Lower North River Watershed
Date of Inspection: 13 June 1978

BRIEF ASSESSMENT OF DAM

Lower North River Dam No. 22B is an earth dam approximately
74 feet high and 744 feet long, owned and operated by the
City of Harr1sonburg, V1rgln1a. It was designed by the U.S.
Soil Conservation Service as part of the Potomac River
Watershed Project. As classified in the Inventory of Dams,
this dam is rated as "high" hazard. However, downstream
conditions such as the width of the flood plain and small
number of inhabitable structures place this dam in the
"significant" hazard potential classification.

within a "significant" hazard classification, the spillway is
required to pass the one-half Probable Maximum Flood according
to Section 2.1.2 of the Recommended Guidelines for the

Safety Inspectlon of Dams. The dam was designed by the U.S.
Soil Conservation Service for a freeboard hydrograph based

on 14 inches of rainfall in six hours which approximately
equals one-half the Probable Maximum Precipitation. Therefore,
the dam will not be overtopped by the one-half Probable
Maximum Flood. The other portions of the inspection indicate
no serious deficiencies requiring emergency attention. No
evidence of unstable slope conditions or seepage on the
downstream side was observed.

It is recommended that erosion caused by unauthorized vehicle
traffic on the downstream face be repaired as part of the annual
maintenance program of the Shenandoah Valley Soil and Water Con-
servation District. The primary spillway should also be cleared
of debris. It is also recommended that additional stability
analyses be done using as-built impermeable core dimensions.

Michael Baker, Jr., Inc. APPROVED:

= 5 T

/ Michael Baker, III, P.E. Douglas L. Haller

Chairman of the Board and Colonel, Corps of Engineers
Chief Executive Officer District Engineer

/«1
MICHAEL

§ BAKER III

© NO.3176

Date:
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM: LOWER NORTH RIVER NO. 22B ID# VA 16504

SECTION 1 - PROJECT INFORMATION

1.1 General

A B0 e | 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.

32,2 Purpose of Inspection: The purpose is to
conduct a Phase I 1inspection 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

1.2 Description of Project

1.2.1% Description of Dam and Appurtenances: Lower
North River Dam No. 22B 1s an earth fill dam
with a crest height of 74 feet, a crest
length of 744 feet and a crest width of 22
feet. The emergency spillway is an earth and
cut bedrock, side channel of trapezoidal ;
shape with a bottom width of 50 feet. The
principal spillway is a standard U.S. Soil
Conservation Service (S.C.S.) two-way fixed
crest concrete riser with a 30 inch reinforced
concrete pipe outlet. The reservoir normal
pool level is controlled by a fixed orifice
with no control gate. A crank operated slide
gate has been installed on the upstream side
of the riser to drain the lake if necessary.
The plan and typical sections of the dam are
shown on Plates 1 through 4.

L2 Location: Lower North River Dam No. 22B is
located on Dry Run about 3000 feet upstream
of its confluence with the Dry River as shown
on the Location Plan. It is located about
4.5 miles upstream of the Town of Rawley
Springs, Virginia in Rockingham County. The
dam and reservoir are within the boundaries
of the George Washington National Forest.

NAME OF DAM: LOWER NORTH RIVER NO. 22B
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1.3

1.2.5

1.2.6

Pertinent

Size Classification: The dam classifies as
an "intermediate" size based upon its height
of 74 feet.

Hazard Classification: Lower North River Dam
No. 22B was glven a "significant" hazard
classification due to the lack of urban
development and the small number of inhab-
itable structures located downstream from the
dam. 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 by the City of
Harrisonburg, Rockingham County, Virginia.

Purpose of Dam: The purposes of the dam are
flood control and water supply.

Design and Construction History: The dam was
investigated and designed by the S.C.S. from
1965 through 1967 and constructed in 1970 by
Hott and Miller. Yearly inspections are made
by the S.C.S. Copies of recent inspections
are on file at the local S.C.S. office and
attached as Appendix V of this report.

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

dam. Normal pool is controlled by the orifice
crest at elevation 1968.6 feet. The outflow
from this dam combines with flow from an
upstream dam to supply water to the City of
Harrisonburg. It is not known how often the
slide gate drain is operated.

Data

1.3.1

1.3.2

Drainage Area: The drainage area of Lower
North River Dam No. 22B is 4.03 square miles.

Discharge at Dam Site: The maximum known
flow at this dam site is unknown. Debris
accumulating on the embankment indicates high
water has reached an elevation of 1994 feet.

Principal Spillway:
Pool level at emergency

spillway crest . . « « o 4« o o o o. AV LB

Pool level at top of dam . . . . . .« 147 ¢.L.8B.
Emergency Spillway:

Pool level at top of dam . . . . . . . 3913 c.f.s.

NAME OF DAM: LOWER NORTH RIVER NO. 22B
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Dam and Reservoir Data: Pertinent data on

the dam and reservolr 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 fecet inches feet
Top of dam 2014.6 29.3 695 3.2 2165
Maximum pool, design

surcharge 2010.2 251 583 2.7 2005
Emergency spillway

crest 2005.8 22.8 473 2.2 1850
Principal spillway

crest 1991.8 16.5 215 1.0 1425
Normal pool (a) 1968.6 7.8 40 0.2 685
Streambed at center-

line of dam 1943.0 0 0 (0] 0

(a) Top of conservation pool and bottom of flood control pool
measured from orifice crest.

NAME OF DAM: LOWER NORTH RIVER NO. 22B
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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 the test borings and
test pits were alsc included in the as-built
drawings.

2) Hydrologic and hydraulic data.

3) Soils and geologic reports (geologic report
is presented in Appendix VI).

4) Laboratory soil test results.

5) Slope stability analyses including the assumed
properties of the materials.

6) Work plan.
7) Seismic survey.

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

2.2 Construction: The dam was constructed by Hott and
4 Miller in 1970. No construction records were available
for this inspection, but records are on file at the
S.C.S. in Washington, District of Columbia.

2.3 Operation: The dam is operated and maintained by the
Shenandoah Valley Soil and Water Conservation District.
Since there are no formal operating procedures for this
dam, the slide gate used to drain the reservoir is not
periodically operated.

The reservoir level is controlled by an orifice at
elevation 1968.6 feet. No records of reservoir levels
were available. High water marks indicate the water
level has risen to elevation 1994. The outflow from
this dam combines with the flow from an upstream dam to
supply water to the City of Harrisonburg.

2.4 Evaluation

2.4.1 Design: The stability analyses and as-built
drawings do not represent as-~-built conditions.
The as-built impermeable core is larger than
considered in the stability analyses. Founda-
tion conditions were determined using the ,
foundation and geologic reports. The hydrologic :
and hydraulic data provided was adequate for
design review.

NAME OF DAM: LOWER NORTH RIVER NO. 22B




2.4.2 Construction: Although no construction
records were readily available, they are on
file at the S.C.S. office in Washington,
District of Columbia. Researching the daily
quality control and construction progress
records, however, is beyond the scope and
purpose of a Phase I inspection.

2.4.3 Operation: Operational procedures should be
improved to include routine opening and
closing of the lift gate as part of the
annual maintenance program.

NAME OF DAM: LOWER NORTH RIVER NO. 22B
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3.1 Findings
i 4 |

SECTION 3 - VISUAL INSPECTION

General: The field inspection was made on

13 June 1978. No unusual weather conditions
were encountered and the reservoir seemed to
be at normal pool. The earth dam and appurte-
nant structures were found to be in good
physical condition. The problems noted
during the visual inspection are considered
minor and do not require immediate remedial
treatment.

Dam: Erosion was visible in vehicle tracks
which ran straight up the left downstream

face of the embankment indicated in Photos 1

and 2. Some railroad ties were placed laterally
across the tracks to prevent further erosion

and vehicle traffic. Additional railroad

ties should be placed on the embankment so

that the ruts can be filled in and seeded.

No riprap was placed on the wave berm at
normal pool. Although the berm is not eroding,
the placement of some riprap and filter cloth
would prevent future erosion.

No seepage was found at the downstream embank-
ment slope or at the toe of the embankment.

Appurtenant Structures: There was a small
amount of debris at the inlet riser which
should be cleaned periodically. An alternate
riser design should be considered if debris
continues to collect at this location.

About seven feet of the stilling basin side-
walls' riprap has washed into the basin.
Photo 4 is a view of the stilling basin.

This old riprap should be removed from the
basin and replaced by larger rocks and filter
bedding or filter cloth to prevent further
erosion.

The approach and discharge channels are used
as access roads to get to the top of the dam.
The access roads need to be examined periodi-
cally to insure that they do not erode.

NAME OF DAM: LOWER NORTH RIVER NO. 22B
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Evaluation: None of the items above are serious enough
to warrant immediate repairs since they do not threaten
the integrity of the dam. However, they should be made
a part of the annual maintenance program for this
structure.

NAME OF DAM: LOW%? NORTH RIVER NO. 22B
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4.1

4.2

SECTION 4 - OPERATIONAL PROCEDURES

Procedures: No formal operational procedures are used
on Lower North River Dam No. 22B. Normal pool is
controlled by the orifice crest at elevation 1968.6
feet. The outflow from this dam combines with flow
from an upstream dam to supply water to the City of
Harrisonburg. §

Maintenance of Dam: The Shenandoah Valley Soil and
Water Conservation District conducts annual inspection
and maintenance programs for the dam. These programs
include representatives from the City of Harrisonburg
and the owner of the dam.

Maintenance of Operating Facilities: The lift gate is

not opened routinely to see if it is functioning. Fear
of debris preventing the closing of the gate was given

by the owner as a reason for not routinely checking the
gate.

Warning System: At the present time, there is no
warning system or evacuation plan in operation.

Evaluation: Maintenance of the operating facilities
are considered adequate. However, formal records of
lift gate checks similar to the annual inspection
reports should be instituted as part of the annual
inspections.

NAME OF DAM: LOWER NORTH RIVER NO. 22B
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5.3

SECTION 5 - HYDRAULIC/HYDROLOGIC DATA

Design: The elevation of the crest (elevation 1968.6)
at the orifice located on the principal spillway inlet
tower was established at an elevation which would
provide 30 percent of the 100 year conservation storage
needed for sediment deposit. The principal spillway
crest at elevation 1991.8 was established to provide 90
percent of the 100 year sediment deposit and one inch
of flood storage. The capacity (137 c.f.s. with reser-
voir level at crest of emergency spillway) of the
principal spillway was established by consideration of
a number of factors including:

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

2) Not passing damaging flows down stream.

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

The crest (elevation 2005.8) of the emergency spillway
was established at the maximum elevation reached in
routing the principal spillway hydrograph which resulted
from the 50 year, 10 day rainstorm. The elevation of
the top of the dam (elevation 2014.6) was established

by the maximum elevation reached in passing the freeboard
hydrograph. The freeboard hydrograph is that computed
from rainfall comparable to approximately 52 percent of
the Probable Maximum Precipitation (P.M.P.) as used by
the Corps of Engineers and is therefore comparable to
one-half the Probable Maximum Flood (P.M.F.). The one-
half P.M.F. freeboard hydrograph is developed for a
class (b) structure (according to S.C.S. Technical Memo
27). The class (b) designation is comparable to a
"significant" hazard classification by the U.S. Army
Corps of Engineers.

Hydrologic Records: No hydrologic records for Lower
North River Dam No. 22B were available for Michael
Baker, Jr., Inc. inspection.

Flood Experience: Highwater debris marks on the upstream
face of the embankment, shown in Photo 3, indicate that
the water level has risen to approximately an elevation
of 1994. Based upon the S.C.S. design, the storm would
have a 25 year flood or a four percent probability. As
referenced previously upon examination of the outlet
works, the stilling basin shows signs of erosion caused
by large discharges indicated in Photo 4.

NAME OF DAM: LOWER NORTH RIVER NO. 22B
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5.4 Flood Potential: Design features of the dam were established
by routing various hydrographs as noted in
paragraph 5.1.

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

Regulation of flow from the reservoir is automatic.
Water rising above the crest of the drop inlet flows
into this inlet and through the dam in the 30 inch
reinforced concrete conduit. Water also flows past the
dam over the ungated emergency spillway in the event
water in the reservoir rises over the crest of the
spillway.

Outlet discharge capacity, reservoir area and storage 3
capacity, and hydrograph and routing determinations
were obtained from reports and computations furnished
by the S.C.S. The routing of the emergency spillway 3
and freeboard hydrographs began with the reservoir
level at the crest of the orifice (normal pool level,
elevation 1968.6).

5.6 Overtopping Potential: The probable rise in the reser-
volr and other pertinent information on reservoir
performance in various hydrographs are 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. |
1977 4426 |

Avg. velocity, f.p.s.
Tailwater elev., ft. M.S.L.

Inflow - -
outflow - 137 1342 4060
4 Peak elev., ft. M.S.L. 1968.6 2005.8 2010.2 2014.6
b Emergency spillway 4
f Depth of flow, ft. - 0 4.4 8.8 |
Avg. velocity, f.p.s. - 0 9.9 13.6 1
Non-overflow section §
Depth of flow, ft. - - - 0 3

(a) 50 year, 10 day volume produces the most conservatively
large indication of flood control storage required. De-
- tailed discharge hydrograph was not determined.
(b) One-half P.M.F. by C.0.E. standards.

i _
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5.8

Reservoir Emptying Potential: The 30 inch gate on the
upstream side of the riser at elevation 1948.5 will
permit withdrawal of about 115 c.f.s. with the reser-
voir at the spillway crest and essentially dewater the
reservoir in about eight hours.

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 one-half P.M.F., which would
be developed under standards used by the Corps of
Engineers. The project need not pass the P.M.F. because
of its "significant" hazard classification.

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. 22B
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SECTION 6 - DAM STABILITY

6.1 Foundation and Abutments: The foundation of the dam
consists of six to 25 feet of coarse grained alluvium
over red sandstone and shale bedrock. The cut-off
trench provided for seepage control extends to the
unweathered bedrock. Both abutments are composed of
red sandstone and shale underlying a shallow residual
soil cover. The strike of the bedrock is generally
N.35°W. and the dip is 10°E.

6.2 Stability Analysis

6.2.1 Visual Observations: No evidence of insta-
bility in the embankment, cut slopes or
coOncrete structures was observed. Minor
clear seepage occurs a few feet above the
shoreline on the upstream slope of the dam
near the left abutment. No other seepage was
observed in the embankment, abutments or
foundation which would suggest an unstable
condition.

6.2.2 Design Data: Slope stability was checked for
deep failures by the Swedish Circle Method on
a zoned embankment section with a core having
slope ratios of three-fourths horizontal to
one vertical (0.75:1). The following shear
strength parameters were assumed for this

analysis:
Core s o - s 0= 25%,10€.=300 p.s.£f.
shell . . . . ¢ = 40°, c =0
foundation . . ¢ = 35°, ¢ =0

The shear strengths of these soils were determined
from consolidated undrained triaxial shear

tests. A minimum safety factor of 1.35 was
computed for the 2.5:1 over 3:1 upstream

slope under full drawdown.

3 The slope stability was not checked by the
Swedish Circle Method on the downstream

slope. The 2.5:1 downstream slope was assumed
to have ample strength as compared to the
upstream slope under full drawdown effects.

A safety factor of 2.1 was computed using the
ratio of the tangents of the ¢ angle to the
downstream slope angle.

An analysis by the infinite slope method for
a shallow drawdown failure of the upstream
slope was also performed. Shear strength of
the shell was again evaluated as ¢ = 40°,

NAME OF DAM: LOWER NORTH RIVER NO. 22B
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c = 0 and horizontal flow lines were assumed.
A safety factor of 1.02 was computed; however,
calculations to back up this safety factor
were not available.

6.2.3 Operating Records: Recent yearly inspection
reports indicate that there are no serious
deterioration conditions except for minor
erosion. High water marks on the upstream
slope indicated in Photo 3 show that the
level of the reservoir has risen approxi-
mately 25 feet above the normal pool elevation
without any significant damage.

6.2.4 Post-Construction Changes: No alterations of
the dam since 1t was constructed were apparent.

6.2.5 Seismic Stability: Lower North River Dam
No. 22B is located at the borderline between
Seismic Zones 1 and 2 indicating that there
is virtually no hazard anticipated from
earthquakes according to the Recommended
Guidelines for Safety Inspection of Dams. A
special seismic survey was conducted for this
dam by the S.C.S.

Evaluation: The stability analysis for the upstream
slope is not compatible with as-built conditions. The
impermeable core has been constructed with slope ratios
of 1.5:1 and not 0.75:1 as shown in the analysis. The
as-built flatter core side slopes may cause a larger
portion of the failure surface to pass through weaker
soil. Therefore, additional stability analyses are
recommended using as-built dimensions. Stability
analyses by the Swedish Circle Method should also be
performed on the downstream slope using the assumed
phreatic surface.

NAME OF DAM: LOWER NORTH RIVER NO. 22B
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7.1

SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

Dam Assessment: The emergency spillway is designed to
prevent overtopping of conditions of one-half P.M.F. as
consistent with a "significant" hazard classification.
The S.C.S. designed the dam with a freeboard hydrograph
based on 14 inches of precipitation in six hours. No
clear seepage or slope failures were noted that would
indicate potential piping or embankment failure.
Although some minor erosion exists, major erosion
problems are not present. '

The data available was sufficient to evaluate the design.
The dam will not require urgent remedial treatment.

Recommended Remedial Measures: Repair of erosion
problems as shown in Photos 1 and 2 caused by vehicular
traffic on the left downstream face is necessary. The
primary spillway should be cleaned and periodically
checked in the future. These items can be accomplished
through the Shenandoah Valley Soil and Water Conserva-
tion District's annual maintenance program or by the
City of Harrisonburg. Wave erosion on the upstream
slope should be checked yearly to determine if the
erosion has progressed to the limit that would require
riprap protection. The primary spillway should also be
cleaned of debris.

Additional stability analyses are recommended using as-
built impermeable core dimensions. The analyses should
include a check of the upstream slope under rapid
drawdown and the downstream slope under steady state
seepage conditions using the Swedish Circle Method.

NAME OF DAM: LOWER NORTH RIVER NO. 22B
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APPENDIX II

PHOTOGRAPHS



CONTENTS |

Photo 1: Downstream Slope Showing Vehicle Tracks

Photo 2: Left Side of Downstream Slope Showing Erosion in
Vehicle Tracks

Photo 3: Upstream Slope Showing High Water Mark and
Emergency Spillway

Photo 4: Principal Spillway Outlet Discharging into
Stilling Basin

Note: Photographs were taken 13 June 1978.

i ;
i‘ NAME OF DAM: LOWER NORTH RIVER NO. 22B
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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

4.0 square miles, heavily forested,
DRAINAGE AREA CHARACTERISTICS: undeveloped, steep slopes

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1968.6 (40 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 2005.8 (570 acre-feet)

ELEVATION MAXIMUM DESIGN POOL: 2010.2 (680 acre-feet)

ELEVATION TOP DAM: 2014.6 (791 acre-feet)

CREST: Emergency spillway - earth and rock

a. Elevation 2005.8

b. Type  Trapezoidal earth and rock channel

c. width 50 feet bettom and 3:1 and 5:1 side sTopes

d. Length 380 feet

e. Location Spillover Located over right abutment

£. Number and Type of Gates No gates, uncontrolied spillway

OUTLET WORKS: Principal spillway - concrete riser and outlet pipe

a. Type Standard fixed crest S.C.S. concrete riser

b. Location Left upstream side of dam

e. Entrance inverts 1991.8 (fixed crest), 1968.6 {orifice crest--normal pool)
qa. Exit inverts 1938.16

e. Emergency draindown facilities Elev. 1948.5 - 30 inch diameter gate

HYDROMETEOROLOGICAL GAGES: ‘None located at dam

a. Type
b. Location
Cs Records

MAXIMUM NON-DAMAGING DISCHARGE Unknown

Dam Name: Lower North River No. 22B
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APPENDIX V

ANNUAL MAINTENANCE INSPECTION REPORTS
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Si 10AH VALLEY SOIL AND WATER CONSERVATION DISTRICT
Repori of Annual Maintenance Inspection of Watershed Dams 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:

Gerald Fawley Chairman District Board
James Moyers Chairman Watershed Committee :
Ariis Frymyer District Director ok S
John Crist Soil and Water Conservation Commvssfon e
! Don Parslow U.S. Forest Service S
; Randy Maupin Soil Conservation Service

The following observaions were made by members of the inspection

party. :
Site Date  Date of last S
No. Complated _Inspection Remarks Sl
22 8 L-67 L-23-77 Additional rail or large stone needed . g T
to control traffic in borrow area =~ .*° . 1'%
above spilway where new guard rails = .0 0 % U
were placed. Work reported needed in St L
Borrow Area C has not been completed. . ° =
81 ¢ 10-75 - Site in good condition. Suggest-top' o
. of dam be fertilized at regular inter- = .
N vals to -maintain grass stands.. Sk :
. 80 3-67 4-20-77 _ Repairs needed on path that has becn o ot :
worn to waters edge on wet side of dam. s
83 L-65 4-20-772 Vehicle traffic has worn off vegeta- b 'f_...eg;
tion in several areas. No repair Loese
needed at this time. Fo il
78 11-65 L4-20-77 Trash rack needs repair. Bolts bfo-_:ff-~“' 1
ken that hold steel bars in place. S o
Vegetation has been worn off by ve- . . . =~ = .«
. hicle traffic in several areas but .. .. - . -,

repairs not suggested at this time. = . -’ :71(.f




TS ———

e
SHE

REPORT

On May 28, 1976 E. B. Craun, Shenandoah Valley Soil and Water Conservation :
District Director; Don Parslow, U. S. Forest Service; and Randy Maupin, District::
Conservationist Soii Conservation Service, made an annual maintepance 1nspectlon
of the completed flood coatrol structures in Rockingham County, Virginia.”

team:

Dam No.

Dam No.

Dam No.

Dam No.

This report is concurred by:

DISTR:

AR e v LSt

78

83

80

228

Sta
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NANDOAH VALLEY SGIL AND WATER CONSERVATION DISTRICT
OF ANNUAL MAINTENANCE INSPECTION OF WATERSHED DAMS IN
LOWER NORTH RIVER.WATERSHED PROGRAM

Ma)’ 280: l 976

b
H

The following observations were made by the members present on the inspect%on;‘r'

-~ Area between highway and lake has a steep bank that is sloughing
oif of zpproximately 1,000 square feet. It should be overseeded:

with a mixture of fescue and serecia lespedeza plus fert1lrzer.,.‘¢;n

-- Upper borrow area shows evidence of sheet erosion. Suggest that
overseed1ng be done over the approximate 2 acres with a mixture -
of Tescue and serecia lespedeza. Gully on south side of road at -
second waterbreak up stream from spillways. Forest service. w11l
take care of this problem. e

== 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.

-- Borrow area no. € has break in diversion also about % acfé.baréi',_A“
of vegetation. This area needs attention as soon as possible.  On <.

dry side of dam jeep trail is still being used. Gate has not beenji?:

installed, therefore, need to inquire as to status from city of

Harrisonburg. s ?},.;{' e

S oev-

<::?rqﬁz:z?(//’j;,¢4,b-. RS TR R
€. 8. Craun, Shenandoah Valley Soil and Water :
Conservation District Dlrector 5 .

Rand;lgp Je Maupin¢’01s;r1oi Conservatlonist, Sozl .;

Consgrvation Servi SJT';
ozr [ Coea ) o 55

Don Parslow, United States Forest Serv1ce

te Ofc.

Arca Ofrice

Roc

U.S. Forast Service
Shenandoah Valley SWCD

Cit

k1 ﬂg: ail OFC .

y ef Harrisonburg
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Site Date Date of last
NG. Comleted Inspection Remarks
22 8 L-&7 5-28-76 Vehicle traffic on the dry side of Dam hés ’

worn away vegetation. Vehicle traffic into.
borrow area east of the spillway has created

two small gullies approximately 200 feet long.i-. ~
Traffic control and seeding needed. Borrow area e

C above the lake site has a break in berm and :

some bare areas above and below. 1/3 acres of iy

revegetation needed.

Mr. Locker agreed that the C1ty of Harrisonburg will assist the D1str1ct thh
making the necessary repairs on this site.

This report is concurred by:

Carl 8. Lively, Shenandoah Valley Soil and Water Conservation District '~-:.;f'

7
“?‘_/7;- we) ’f‘** ‘/

o™
<

araid E. Fawley, Snenandoak—Va44ey Soil and Water Conservation Dmstrict 25

“ - oo ‘ ‘ ,‘f ¢

- N ‘,.. \ \ “ N N e

fero.d H. Gush, Shenandoan Valley Soil and Water Conservation District,

—

; P , A
¥-,"" /’" // § .
I AT L P

Doi: Parsiow, bnzted States Forest Service -

5 £ L Nt s P
. AN .'/ - v .

'...__:-' CAC R i I i L S A S

Raadoipa J. Maubpin, Distcict Conservationist, Soil Conservation Service .

édward Loker, City of Harrisonburg

4
3
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SHENANGOAH VALLEY SOIL AND WATER CONSERVATION DISTRICT
Report of Anrnual Maintenance Inspection of Watershed Dams in
LOWER NORTH RIVER WATERSHED PROGRAM X 'fni; ;!

April 20 ‘and 23, 1977

On April 20, 1977 Carl Lively and Gerald Fawley, District Directors, =

and Randy Maupin, District Conservationist, Soil Conservation Service, madg"”' '

&n annual maintenance inspection of Dam Sites #78, Briery Branch, #83, Hone ,'” '
Quarry, and #80, Union Springs. Don Parslow of:the U.S. Forest Service was '
called on a forest fire and was unable to mske the inspection tour with the .
group, but had visited site #78 and #80 recently. .

The following observations were made by members of the inspectibn teams -+

Aoril 20, 1977

Site Date Date of last . SR
No. Comoleted Inspection - Remarks - oy B
78 11-65 5-28-76 Area sited as needing seeding in last years‘f?
report in stabilizing. Vehicle traffic is - °
creating damage to outer slope of spillway... "
Seeding not nceded at this time but control
of traffic nceded. Few large logs on wet
slope of Dam should be removed. . 1

83 L-65 5-28-76 Vehicle traffic on steep slopes in borrow afeé-
needs control. Few large logs on wet s]ope of
Dam need removal. .

8¢ 3-67 5-28-76 Traffic near the center on the wet side oF'thé?

Dam is contwnu1ng. Vegetation is being worn-
away. This is not a hazard to the structure at
this time. -

April 23, 1977

Dam #22 8 was inspected by Harold H. Bush, District Director, Ed Lbckér, ﬂ
City of Harrisonburg, Don Parslow, U.S. Forest Service, and Randy Maupln, Dlstrxct
Conservationist, Soil Conservation Service. - : T
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GEOLOGIC REPORTS
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DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

10-59

GENERAL

State v € mmm‘nﬂh&m; — =i, = i, Sec.—=_  T_= R_=_; Wateshed L oper—H,—Rive
Subwatershed_ DFY RURV o0 ass “«‘r‘i%?ﬂ“ Site number __22B _ Site growp . F___ Structure class —

lnvestigated by - 2 Equipment used Intem‘?iml D 6 —a Date 5/ 66
T. Matie)rQedtogist tractof W dth-REy Backhoe - SPrAiue &
SITE DATA Henwood drill - Internationsl
TD 9 dozer.
Drainage area size ‘0.03 sq. mi.,zs? 9.2 acres. Type of structure Eerthfill Purpose Flood mvmtion
Direction of valley trend (downstream) R.E, 2 Maximum height of fill 59.0 feet. Length of fil} 730
Estimated volume of compacted fill required 238'708 yards

STORAGE ALLOCATION

Volume (ac. ft.) Surface Area (acres) Depth at Dam (feet)
Sediment 100 5.5 12

Floodwater 473 21.2 - 30

SURFACE GEOLOGY AND PHYSIOGRAPHY
Ridge & Valley Mountainous 10° B g, N 35%

Topography ___—_~ = " Attitude of beds: Dip
Steepness of abutments: Left percent; Right percent. Width of floodplain at centerline of dam 470
General geology of site: __ LOWer North River site #22B is located in western Rockingham
County in the George Washington National Forest. The site is on
Dry Run, which is a tributary of Lower North River. Dry Run enter:
Lower North River 700 yards below the dam site.

Physiographic description

fu

Lower North River Site #22B is underlain by the Hampshire

formation which {s of upper Devonian age. The Hampshire formation

here occurs in a gentle anticlinal (upturned) fold. The dips in

this anticline, the Bergton-Crab Run anticline (Brent, 1960) do

not exceed 10° in this area. In this fold fracturing i{s more

pronounced than normal. The fractures in an anticlinal fold are

generally tension fractures. Tension fractures are more open

than compression fractures. Compression fractures occur in

synclinal folds. Synclines are more common in the Appalachian

region than anticlines.

. % ~ The Hampshire formation here is hard, tightly indurated, £ine

— VA=509=-0_

Vi-1

e e i) St o e e e i b o



CTICABLE
" msm‘rﬁmmw&/ -2-

grained, massive, solid, red sandstone interbedded with
moderately soft red siltstone. The siltstone forms |
approximately 5 percent of the formation. The rock is

) fractured to highly fractured and jointed. The fracture
pattern is generally vertical and horizontal fractures.
These form 90 degree joints in the sandstone and generally
more acute angle joints in the siltstone. :

Dry Run flows in a strongly entrenched dendritic
pattern between steep valley walls. The stream is degrad-
ing. This degrading action is now in the process of
flushing out the fines that are present in the cobbles
and boulders in the stream valley. These boulders and
cobbles are red and gray hard sandstone. This material is
also present on high terraces such as the bench underlying
part of the emergency spillway area. Little colluvium is
present.

- oo o

Methods and Procedures

1. The dam site was wmoved 300 feet upstream. This
was done because of the fractured rock that was found to
occur in the left abutment on the first site. Water was
lost here. This water passed through the abutment and
flowed out into the Lower North River stream valley. The .
path of this flow appeared critical. This would indicate
that the abutments on the first site are incapable of
holding water.

£ 2. Standard equipment was used for penetration
resistance tests.

3. Types of permeability testing were described in
the section entitled '"Note" in the logs. Also given {s
the method of calculating the permeability factor.

4, Soil to be used as borrow material is classified
. by the Unified Soil Classification. For correlation to
samples, this soil is also classified by the USDA Soil
Classification System.

5. Dry weather was present during béth backhoe and
drilling operations. . v

. Sheet 2 of § VA-509-G
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Centerline of the Dam

The centerline of the dam is placed on a stream
valley that has fairly deep, coarse-grained alluvium
present. This stream valley is between two steep
abutments. Shallow residual soil occurs on these
abutments.

Red sandstone and shale underlie the centerline
of the dam. This rock is weathered and fractured on
the abutments to a depth of approximately 25 to 30 feet
from the top of the ground. 1In the flood plain the rock
is considerably less fractured. The greater degree of
weathering of the sandstone and siltstone on the abutments
shows that there is a gradual breakdown of the rock under
oxidation. The presence of water and reducing conditions
have not appreciably westhered the rock in the flood plain.

Displacerent occurs between the strats on the left
abutment and the strata in the flood plain. This displace-
ment could be caused either by faulting or by the lensing
out of the bed for siltstone nnd shale present. If constant
sedimentation is assumed to be present in this area, this
displacement could indicate a fault zone,

Shallow residusl soil occurs on cach abutment. This
soil has approximately 4.0 feet ofred, hard, silty sand
(SM). This soil is present from station 18+00 on the
centerline of the dam to the top of the dam on the left
abutment. On the right abutment, this type soil occurs
from station 12+75 on the centerline of the dam to the top
of the dam.

Cobbles, gravels, and boulders are present in the
flood plain area. Interbedded within this coarae materisl
is red, hard, silty sand (SM). This recent alluvium ranges
in depth f£rom 6.0 feet near the toes of both abutments to
25.0 feet in DH 34.

A low bench formed from cobbly alluvium occurs between
station 16+30 and station 17+50 on the centerline of the dam.

: To investigate the centerline of the dam, 9 holes were
drilled into the rock. These are DH 31 through DH 39. PFour
test pits are present within 70 feet of the centerline of
the dam in the floed ghin area. These are TP 106 through
TP 109. These test pits were dug to investigate the borrow
area of the firat proposed dam location.

Sheet = of B VA-509-G
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) Principal Spillway

The proposed pipe crosses the centerline of the
dan ot station 14+62 on the centerline of the dam and
] station 6+00 on the centerline of the pipe.

The £lood plain in this area has 19.0 feet of cobbles,
gravels and boulders (GM) present. The interstices are
filled with red, hard, silty sand (SM).

Sandstone, siltstone and brecciam underline this coarse
alluvium. The breccia in this rock is a aedimentary breccie

wvhich signifies that it is a conglomerate with angular piece
pregent.

' To investigate this proposed pipe location, two drill
l holes were emplaced. These are DH 310 and DH 5]1.

| Foundation

Foundation conditions are similar to those soil and :
’ bedrock conditions described on the centerline of the dan.

| Other than the centerline of the dam and the center- .
i' line of the pipe, no further investigation was made of the
t foundation.

) Emergency Spillway
The centerline of the emergency spillway crosses the

) centerline of the dam at station 10+64 on the centerline
of the dam and station 4+32 or the centerline of the

emergency spillway.

, The emergency spillway cut i{s underlain by red sand-
stone and siltstone of the Hampshire formation. The un-
weathered sandstone is hard and induratzd. The siltstone
is moderately soft. The rock is fractured and jointed.
The weathered zone extends approximately 8 feet into rock.

: Residual, colluv’al and terrace soil occurs in the H
proposed emergency spillway cut. The residual soil (Lehew
.crE::) is present in the upstream section and on the outer
edge. This eoil has approximately 6.0 feet of yellow brown
to red silty sand (SM) below the gshallow topsoil.

Sheet S¢ of §  VA-509-G
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Colluvinl soil occurs in the central and downstreom
part of the proposed emergency cut. This soil (Caylor
series) hns 8.0 feet of red brown, silty, gravelly sand
(SM) present below shallow topsoil. :

Terrace soil (Waynesboro series) occurs in part of
the downstream cut of the proposed emergency spillway.
This soil has 4.0 feet of red silty sand (SM) present
below shallow topsoil., Below this SM material is present
at least 3.0 feet of cobbles and gravels (GM).

To investigate the proposed 200-foot wide emergency
epillway cut, 1ll holes were drilled into rock. Thege are
numbered DH 250 through DH 257 and DH 260 through DH 262.
Also in the emergency spillway cut and back slope area,
25 holes were dug. These are numbered TP 117 through
TP 125 and TP 201 through TP 218, Of these, AH 122 and
AH 217 were dug with & hand auger. The remainder of the
holes were dug with a backhoe.

Borrow Area

NP —————

Five borrow areas were investigated. These have been
designated as borrow areas A, B, C, D, and E.

Borrow Arca A is located in the flood plein upstream
from the dam site. This area has sandy cobbles, gravels
and boulders (GM) present below a shallow topsoil. This

waterial is class C £111 material. At least 200,000 cubic

yards of thie waterial is available here.

Borrow Area B is located on the right abutment down-
stream from the emergency spillway cut. Residual, colluvial
and cerrace soils are present here. This soil is similar to
the material described in the emergency spillway cut.

The soil series gresent are Lehew series (residual),
Caylor series (colluvial), and Waynesboro series (terrace).
A low alluvial - colluvial terrace present under the
foundation that was firat investigated 1s included in Borrow
Area B. An estimated 55,000 cubic yards of material is
available in this borrow area. An estimated 43,000 cubic
yards of this is suitable for core on cutoff material.

Borrow Area C {s located on the left sfde of the stream
valley approximately 500 feet upstream from the centerline
of the dam. This borrow area is on a low terrace. The
material here is sandy and cobbly old alluvium of the
Waynesboro series. The brown red SM material ranges in

Sheet S of §  VA-509-0
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depth from 6.9 to 3.5 feet. Below this SM material
is GM material of sandstone cobbles. This GM material
surrounds Borrow Area C on the valley side. An estimated
8,000 cubic yards of SM material (for core) i{s available
} " on this low terrace. In addition, GM material (for slopes)
) is available below the SM material. Borrow Area C was
investigated by TP 101 through TP 105.

Borrow Area D is located on the left side of the
stream valley 400 feet downstream from the centerline of
} the dam. This area is a amall alluvial-colluvial terrace.
It contains approximately 4.0 feet of brown red sandy silt
) (ML) below shallow topsoil. Test pits 129 through 131
were used to investigate this small borrow area. An
ﬁstimated 5,000 cubic yards of ML material is available
ere.

)

]

) Borrow Area E is located on the right sfde of the

) stream valley approximately 2,800 feet upstream from the
centerline of the dam. This borrow area is located on a
colluvial slope to a small stream valley. This small
valley joins the main stream valley of Dry Run. Colluvial
soil (Caylor series) is present. This soil has at least -

' 6.0 feet of brown red silty cobbly sand (SM) present below
shallow topsoil. Test pits 134 through 137 were used to

| investigate this borrow area. An estimated 30,000 yards

) of SM waterial is available here.

To investigate these borrow areas, 38 test pits were
dug. These are numbered TP 101 through TP 138.

— vt T T g T —mp— T

Brent, W. B., 1960, Geology and mineral resources of
Rockingham County: Virginia Division of Mineral
Resources Bull. 76, Map.
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MAY 55
UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

SOIL SAMPLE LIST
SOIL AND FOUNDATION INVESTIGATIONS

Location Rockingham County, Va.

U. S. Forest Service &
Owner

Town of Harrisonburg

Wotershedlower North River Sub-wotershed_ DYY. Run Site No, 22 B
} Sent by Truck Government B/L No.
\ (carrier)
Field . . Type of
Laits. Sampie Somple Description Depth Somple
) No. No. Locotion Grid or Station | From | To Undist. Dist.
’ 2-) - %/t bam -’ | 1.0 [2.7 small
: Xl - >00c /8 b7"°° 1.0 | 7.0 large
: 7-1 B 3000 /K B2e0° | 1.0 5.4 "
l 101-1 Borrow Area C LR>7+85 B/L 1.0 6.9 i
) , 55° 16+17
106-1 Foundation ¢/L Dam 1.0 7.4 "
) 109-1 " ek bae”” | 1.0] 6.8 "
114-1 Borrow Area B e /E D8*63 1.0 4,2 »
' 114-2 - o 4,2 |10.4 s
]
119-1 " 0 - /Iﬂ) 1.0 7.0 "
119-2 b o 7.0 |10.0 o
136-1 |Borrow Area E |</Y I(JU"97 1.0} 5.6 s
213-1 |E. Spillway i /5 I)omo 1.0| 6.4 "
218-1 : 380'[}3 2.3] 6.5 "
302-1 ?cm&k‘\b. AW . 1585‘.37 1.0] 8.2 "
501-1 = Ve /ﬁ bamn® | 1.0/ 4.3 "
502-1 N\ SSLo/R B | 1.0] 7.4 "
EQ&N SWNSSSToNE
- S.& s\\mc“\-—:
qAraTY PRACTICABIE
3. Y
Originol to Sails L:obomory AN -&:c\-@\

Copy to Eond WP Unit

Distribute other copies os directed by Stote Conservotionist
vVi-7

Sheetlol&_Shu




TBIS PAGE IS BRST QUALITY PRACTICABLE &
umxsmmme-~-- .
) / iy VT e
\ \ / / /., \". e E
The / Y
& \) /‘ ’\ o R ek : . s
oy ',/ A Ll dsl k
- \ \/ b S e S VI i i
-t \ NS S S g2
BT ,/\ il :
i ’ ','/ -‘. o ), — " -. = ’
R oy ; ‘ . b . ol 7 s
. y ."'/—J::..‘- 2 \, ",l'.,‘\_ . = ] £% oo - s
fha b R - :
Sy > o ; it
g L sl te
e / e T i
/ ‘~ 7 / '{:— 7 .n ’ R “ e .
) B / Yo gl o
Vi — N Tlenn 2/ o e - .
- / . . P 3 ] B
' ! }'v/" A ooy “F 3 Tl o ¢ kR
O obe A Y SR F o
l.k / N A Fa bt »
i . o e T
* . e . / - K ..
» l& s “.' \/ ;s % : _." .
: £ 'y //’,; sk
b BT A N AS gt 3
* & 74 # / Py o :
o s &: B . L PN I 3
- b—,/ " -/-’/ \/‘/ / s ! .
. '.,‘. i ’/’r 0 / 4 y "
4 / ,I;/ / : v / el B
3 ~e P\ 9 & el /‘/ / /’/’ t
~ - o s s, S > . o“
Wl P e S 4 A € S
4 /.’:—‘/ N\ //, ¥ / ; %
El /"-‘ - .J " ;'A
/\\/__ Keay & . .
S 4 7 S~ -~
i //f“/"‘-'i'-." .
bo T bt ': 3 N ! 3 L
7—7-—/"‘. Drice Torond ] 3 ;h?‘ & X o= "f“ f:.llf‘f"lf‘.‘-z 3 ‘.S.""r oy
- Y ,!' chay surdubsne 30} sanly shate |
L urrratle | o : SR
3 fy B Lewventan i 3 ¥ 154 3 Tl ;
. : ~ inpachive red e B A g S $
LA ; E candstont & oshale s gy Tegnelel s Gie : .o

- - iy . :
. " s 4 “ - . ~ . )
* Gealenie 12 0* of the ared covy aunds re Tives Ha, ?.»_,\., Thas; 3%,
E ¢ s -, "yt 8. . 3 T o o%
&9y B) & 82, Lower lovth Qiver tate et Y, Deckin ban San r--,
B S 1 TR .
. -~
' ;
; A
” =y
Jee¥e N - f ¥ & sillae A ]
12%% Ceolonic ¥ao o the Anpalichian Vodticy af i
L AT "l V‘"c-'_' it 0 00 IR e . i
= .
" .
8 S e . 4
vI-8 v BB ArES Vettnlg
o p——ra




e

Sheet_\_ of ] g

For In-Service Use Pnly
10-59 DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
sute_Virginia  conmy Rockingham  yyneqlower No RIVers,..inne Dry Rum
Site number 22 B Site group__l__ Structure class b Investigated by;)) m&ﬂ&ﬂm‘bok ._2.[__66__

(signature and title)

INTERPRETATIONS AND CONCLUSIONS

l. The c:nterline oglthe dam Yu l;oveg Sog feet npst;:nm 1::
assure s8_perwceable condition in the abutments. e t
abut:‘in"ht’f&&}s“‘isﬁﬁ‘ﬁ B'E"B'é%ées&g're with water passing out into
the valley of North River. It is to be assumed that entirely
siuilar conditions are present in the right abutwment. All
surface examination of the rock shows that the rock in the
right abutment is even more fractured and open than in the
left abutment. In the right abutment weathered vertical
: fractures over a foot wide are present on the lower North River
! side of the cliff.

2. The placement of the centerline of the dam 300 feet up-
stream from the original centerline will entail a greater
volume of rock that has to be removed from the emergency
spillway cut. It is suggested that the width of this cut be
cut down to perhaps 100 fcet. The control section and a large
extent of the floor of the cut will be on sandstone rock.

S. Veathered fractured rock occurs in ecach abutment. This
open fracture zone depth in both abutwents is over 33 feet
deep. A better positive cutoff could be obtained by the
rewoval of this weathered fractured rock.

4. Apparent displacement of beds occurs at approximately l
18450 on the centerline of the dam. This area may be investi-
gated when the cutoff is cut for further fracturing due to
possible faulting.

S. The cobbles, gravels and boulders (GM) in the foundation
have a high bearing strength and a high permeability.

's 6. 1t is suggested to the Design Engineer that cutoff be
’ taken in the flood plain to at least the top of rock.

) ' 7. The pipe will rest on a foundation of cobbles, gravels,
and boulders. The difference in the ghearing strength of

: this material and the shearing strength of the cutoff material
- is to be considered. ¥

8. Some water is expected to pass through the rock below the
, ; zone of weathered and fractured rock as shown on the croas
] ‘ section on the centerline of the dam. Interception of this

VA=509-0
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water can be accomplished by means of a rock toe. The ’
alluviun in the flood plain agpears to act as a good filter
sheet. This is observed by the fact that Dry Run is “really
dry." Only after a hard 2-inch rein was any water seen in
the dry stream channel. The water from this dreinage area
passes through the cobbles in the f£lood plain.

An exawple of the permeability of this type material is
shown by the dam at the Harrisonburg reservoir, Here,
altho Lower North River had no water in its channel,
Harrisonburg wes drawing 1-1/2 million gellons of water
per day from water passing through the cobbles.

9. If there is interest in plscing the pipe on rock, a
i location crossing the centerline of the dam at DH 37 could
f be considered or investigated.

10. Fine-grained borrow material for use in the core and
cutoff i{s scarce. It is estimated that there is sufficient
ML and SM material present to construct the dam. Borrow areas
B and E arec considered the priue sources of core materieal.

It is suggested that these be used before clearing the smaller
volume borrow areas for fine-grained material.

11. Sufficient coarse-grained material is present in Borrow
Area A for use on the slopes of the dam. .

12, Topsoil should be stockpiled and used for topdressing.
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APPENDIX VII

STABILITY ANALYSES
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