AD=-A063 517

UNCLASSIFIED

=

BAKER (MICHAEL) JR INC BEAVER PA F/G 13/2 : _
NATIONAL DAM SAFETY PROGRAM. LOWER NORTH RIVER NUMBER 81C (INVE==ETC(U)

1978

M BAKER DACU65-7B-D-0016

.y &




IR

Name Of Dam: | ower NORTH RIVER NO. 81C /

Location:  RrockingHAM COUNTY, STATE OF VIRGINIA

Inventory Number: va 16506 \

-

Do
=
)
> PHASE I INSPECTION REPORT
©
< NATIONAL DAM SAFETY PROGRAM
g

>~

-

S

=

v

§ l‘?m. document has besn Cppioced |

PREPARED FOR
NORFOLK DISTRICT CORPS OF ENGINEERS
803 FRONT STREET
NORFOLK, VIRGINIA 23510
BY /
[ MICHAEL BAKER, JR., INC,
BEAVER, PENNSYLVANIA 15009

o d V4

| dedilas s



SECURITY CLASSIFICATION OF THIS PAGE (Whon Date Entered)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
1. REPORT NUMBER 2. GOVT ACCESSION NO.| 3. RECIPIENT'S CATALOG NUMBER
VA 16506
4. TATLE (ang Subtltle) 5 5. TYPE OF REPORT & PERIOD COVERED
~ ﬁhasq_i:inspectlpg_ﬁenort ‘ S : WA 1 ;
(¢ | National Dam Safety Program, . 4 / I
= Lower North River No. 81C /# ¢ P y P e
. o Sy . . . ] . = HUM
Rockinghman County, State of Virginia. M. i
i’ B 4 ;: 1S P Lot { F I
ey e ——= 8. CONTRACT OR GRANT NUMBER(®)
/«’J Michael Baker;~Js. ,V-«Inc.-v'Micha'el/Baker)'III [/ DACW_‘,65-78-D-0016'\€“/
5 AND ADDRESS 10. PROGRAM ELEMENT. PROJECT, TASK
9. PERFORMING ORGANIZATION NAME AN AREA & WORK UNIT NUMBERS
11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
U. S. Army Engineering District, Norfolk
803 Front Street 13. NUMBER OF PAGES
Norfolk, VA 23510
14. MONITORING AGENCY NAME & ADORESS(If different from Controlling Office) 15. SECURITY CL ASS. (of thia repcrt)
’ , ] Unclassified
” 15a. DECL ASSIFICATION/ DOWNGRADING
SCHEOULE
16. DISTRIBUTION STATEMENT (of thie Report) ]
o,

|
|

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, if difforent from Report)

18. SUPPLEMENTARY NOTES

Copies are obtainable from National Technical Information Service,
Springfield, Virginia 22151

19. KEY WORDS (Continue on reverse sids if necessary and identify by block number)

Dams - VA

National Dam Safety Program Phase I
Dam Safety

Dam Inspection

20. AHSTRACT (Continue ax reverss sids if nacewsary and identily by block number)

(See reverse side)

DD |53 W73  omon oF ' Nov 6515 opsoLETE. Unclassified

-

/ ]
L L/ o SECURITY CLASSIFICATION OF THIS PAGE (When Data Enterod)




20. Abstract

Pursuant to Public Law 92-367, Phase I Inspection Reports are prepared
under guidance contained in the rpcommended guidelines for safety
inspection of dams, published by the Office of Chief of Engineers,
Washington, D. C. 20314. "The purpose of a Phase T investigation is
to identify expeditiously those dams which may pose hazards to human
life or property. The assessment of the general conditions of the dam
is based upon available data and visual inspections. Detailed
investigation and analyses involving topographic mapping, subsurface
investigations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the
investigation is intended to identify any need for such studies.

Based upon the field conditions at the time of the field inspection
and all available engineering data, the Phase I report addresses the
hydraulic, hydrologic, geologic, geotechnic, and structural aspects of
the dam. The engineering techniques employed give a reasonably
accurate assessment of the conditions of the dam. It should be
realized that certain engineering aspects cannot be fully analyzed
during a Phase I inspection. Assessment and remedial measures in the
report include the requirements of additional indepth study when
necessary.

Phase I reports include project information of the dam and
appurtenances, all existing engineering data, operational procedures,
hydraulic/hydrologic data of the watershed, dam stability, visual
inspection report and an assessment including required remedial

measures.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Lower North River Dam No. 81C
State: Virginia

County: Rockingham

Stream: Skidmore Fork

Date of Inspection: 14 June 1978

BRIEF ASSESSMENT OF DAM

The Lower North River Dam No. 81C is an earthfill dam
approximately 140 feet high and 1400 feet long, owned and
operated by the City of Harrisonburg, Virginia. The visual
inspections and review of engineering data, made in June 1978,
indicate no serious deficiencies requiring emergency attention.

The spillway will pass the Probable Maximum Flood without an
overtopping of the dam. Some clear seepage was noted but
not of a magnitude that would affect dam stability.

It will be necessary to periodically inspect the clear
seepage noted, for significant changes, and to regularly
check the six inch hole located 30 feet from the toe for
signs of enlargement or of flowing water, particularly after
or during a large magnitude storm. Annual inspections and
periodic maintenance should be continued. It is also recom-
mended {hat reseeding and filling surface depressions on the
downstream benches be accomplished as part of the annual
maintenance program.

MICHAEL BAKER, JR., INC. APPROVED:
M[)@_—%
, Michael Baker, 1II, P.E. Douglas L. Haller
i Chairman of the Board and Colonel, Corps of Engineers
Chief Executive Officer District Engineer
Date:

MICHAEL
BAKER III

NO. 3176
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM: LOWER NORTH RIVER NO. 81C ID# VA 16506

SECTION 1 - PROJECT INFORMATION

1.1 General

SO 90 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.

e e

2 Purpose of Inspection: The purpose is to
conduct a Phase I inspecticn according to the
Recommended Guidelines for Safety Inspection
of Dams. The maln responsibility is to
expeditiously identify those dams which may
be a potential hazard to human life or property.

1.2 Description of Project

Lozl Description of Dam and Appurtenances: Lower
North River Dam No. 81C consists of an earth-
fill embankment approximately 140 feet high
and 1400 feet long. Seepage control is
provided by a bentonite core constructed into
the dam, possibly because of the lack of
impermeable borrows. The primary spillway
and outlet works consist of a standard two-
way fixed crest riser with a 42 inch rein-
forced concrete pipe as a discharge conduit.
The discharge is controlled by the fixed
crest and five slide gates which are operated
by five hand wheec¢l pedestals. The emergency
spillway is a rock-cut, trapezoidal side
channel.

Y22 Location: Lower North River Dam No. 81C is
located on the Skidmore Fork of the Dry River
approximately eight miles upstream from the
Town of Rawley Springs, Virginia.

0 i, e Size Classification: The maximum height of
the dam is 140 feet. The reservoir volume to
the spillway crest is 7367 acre-feet. There-
fore, the dam is in the "large" size category
as defined by the Recommended Guidelines for
Safety Inspection of Dams.

NAME OF DAM: LOWER NORTH RIVER NO. 81C




Pertinent

Hazard Classification: Due to the eight mile

distance to the Town of Rawley Springs,
Virginia with a population of about 100, many
lives could be lost in the event of failure
of the dam. Therefore, this dam is considered
in the "high" hazard category as defined by
Section 2.1.2 of the Recommended Guidelines
for Safety Inspection of Dams. The hazard
classification used to categorize dams is a
function of location only and has nothing to
do with its stability or probability of
failure.

ownership: The dam is owned by the City of
Harrisonburg, Rockingham County, Virginia.

Purpose of Dam: The dam is used for water
supply and flood control.

Design and Construction History: The existing
facility was designed for the owner by the
U.S. Soil Conservation Service (S.C.S.). The
dam was built by W.C. English Incorporated
beginning in July 1972 with a crest elevation
of 2271.2. A second stage with a crest
elevation of 2309.0 was completed in October
1975.

Normal Operational Procedures: The City of
Harrisonburg, Virginia uses the stored water
as a low flow supplement to their water |
supply creek located just downstream from the ‘
dam by opening the gates to provide the
required additional water.

Data

1.3 1

1.3.2
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Drainage Area: The drainage area of Lower
North River Dam No. 81C is 14.7 square miles.

Discharge at Dam Site: The maximum known
flow at the dam site through the principal
spillway is not known.

Principal Spillway:
Pool level at emergency
spillway crest . . . . . . . . . 356 c.f.s.
Pool level at top of dam . . . . . 381 c.f.s.

Emergency Spillway:
Pool level at top of dam . . . . . 24,653 c.f.s.

6




1.3.3 Dam and Reservoir Data: Pertinent data on the
dam and reservoir are shown in the following
table:

TABLE 1.1 DAM AND RESERVOIR DATA

Reservoir
Capacity
Elevation Area Acre- Watershed Length
Item feet M.S.L. acres feet inches (a) feet
Top of dam 2309.0 389.5 10,357  13.2 | -
Maximum pool,
design surcharge 2298.7 165 8532 10.9 -
Emergency spillway
crest 2291.4 151.5 7367 9.4 -
Principal spillway
crest (b) 2272.5 118.5 4852(c) 6.2 5280
Streambed at center-
line of dam 2170 0 0 (0] 0

(a) Based on 14.7 square miles of watershed.

(b) Top of conservation pool and bottom of flood control pool.

(c) Total storage, including 4500 acre-feet for water supply
and 352 acre-feet for sediment.

e
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2.1

SECTION 2 - ENGINEERING DATA

Design: The design data reviewed included the following:

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

2) Hydrologic and hydraulic data.

3) Soil test results.

4) 1972 Geologic Report (Appendix VI).

.5) 1967 and 1972 Soils Reports.

6) 1972 Slope Stability Analyses (Appendix VII).
7) Work Plan.

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

Construction: The dam was built in two stages by W. C.
English Incorporated beginning in July 1972. Construc-
tion of the second stage was completed in October 1975.
When construction started, plans were to build the dam

to a height of about 100 feet. This height, however,

was increased to 140 feet sometime during the construc-
tion period. Construction records were not available

for this inspection report, but are on file in Washington,
District of Columbia.

Operation: The dam is operated and maintained by the
Shenandoah Valley Soil and Water Conservation District.
The slide gate used to drain the reservoir is not
periodically operated. There is no existing policy
regarding the frequency of its use. The four higher
slide gates are operated several times a year by the
City of Harrisonburg.

Evaluation

2.4.1 Design: The Stability Analyses and as-built
drawings were adequate for evaluating the
structural stability of the dam. However,
the as-built drawings show a greatly reduced
impervious core section. About 75 percent of
the cut-off trench was filled with Zone 2 and 3

NAME OF DAM: LOWER NORTH RIVER NO. 81C
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materials which are described as silty and
well graded gravels (GM and GW). Considering
the as-built zoning, the Stability Analyses
are conservative.

Foundation conditions were determined using
the Soils and Geologic Reports. The hydrologic i
and hydraulic data provided was adequate for
design review.

2.4.2 Construction: There were no construction
records available, which explained the reasons
for adding bentonite to the impervious core.

5 The Geologic Report describes a lack of fine

grained borrow material.

2.4.3 Operation: Operation of the lowest slide

; gate should be included in the annual inspec-

E tion and maintenance program. Records of the

I operation of the four higher slide gates should
’ be formally kept by the City of Harrisonburg.

NAME OF DAM: LOWER NORTH RIVER NO. 81C
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3.1

Findings
3.0.3

3.1.4

Seilis

5

SECTION 3 - VISUAL INSPECTION

General: The field investigation was made on
14 June 1978. No unusual weather conditions
were experienced and the lake was at normal
pool. The embankment and the appurtenant
structure were found to be in good condition
and do not require immediate remedial action.

Dam: The embankment was in good physical
condition except for small areas on the
downstream face which have sparse topsoil and
vegetation (see Photos 1 and 3) and tire
tracks on the downstream bench which are
holding water. These areas should be filled
with topsoil and seeded.

Clear seepage was present at various locations
across the dam about 10 feet above the down-
stream bench. These were not measurable.
However, a clear seep was located near the
right downstream toe of the embankment very
close to the outlet structure. 1Its flow was
0.75 g.p-m. In addition, a six inch diameter
hole was found in the ground area 30 feet
downstream from the downstream toe at about
the middle of the dam. The hole may be an
animal burrow but its appearance suggested
that it was due to some other cause. Presently
the area is dry, but waterstains around the
area indicate possible drainage from the

hole. All of these clear seeps and the hole
should be inspected regularly to be sure that
there is no piping of the embankment soil.

Appurtenant Structures: The inlet and outlet
structures appeared to be in very good physical
condition and functioning properly. The
emergency spillway is also in good condition
(see Photo 2).

Reservoir Area: The slopes in the reservoir
area are well vegetated with little or no
erosion and sloughing.

Downstream Channel: The outlet channels for
the principal and emergency spillways are
also in good condition with very minor erosion.

NAME OF DAM: LOWER NORTH RIVER NO. 81C
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Evaluation: None of the above items is serious enough
to warrant immediate repair since they do not threaten
the integrity of the dam at normal pool level. Erosion
control and vegetation of bare areas should be included
in the annual inspection and maintenance program.
Observation of the seepage areas and six inch hole
require more frequent and diligent observation. The
hole should be filled with sand or silt before an
observation program starts.

NAME OF DAM: LOWER NORTH RIVER NO. 81C
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SECTION 4 - OPERATIONAL PROCEDURES

Procedures: The dam serves as both a flood control and
water supply facility. The water is stored by the City
of Harrisonburg, Virginia to use as a low flow supple-
ment to their water collection point located a few

miles downstream from the dam. Slide gates are operated
to provide the supplementation required.

Maintenance of Dam: The Shenandoah Valley Soil and
Water Conservation District conducts an annual mainte-
nance inspection of the dam in conjunction with members
from the U.S. Forest Service and the S.C.S. District
Conservationists. The only inspection report since the
dam was constructed was made in April 1978. The report
is attached as Appendix V.

Maintenance of Operating Facilities: The Shenandoah
Valley Soil and Water Conservation District is respon-
sible for the maintenance of the risers and lift

gates. These gates are relatively new and in good
condition, but there are no formal records of 1lift gate
checks.

Warning System: Presently, there is no warning system
or evacuation plan in operation.

Evaluation: The dam was completed in 1975 and has a
short maintenance history. The maintenance of the
operating facilities since completion of construction

are considered adequate; however, records should be

kept regarding the operation of the gate which can

drain the reservoir. An operation check of this facility
should be made as part of the annual inspection.

NAME OF DAM: LOWER NORTH RIVER NO. 81C
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SECTION 5 - HYDRAULIC/HYDROLOGIC DATA

. 5.1 Design: The elevation of the crest (elevation 2272.5)

E of the drop-inlet to the principal spillway was estab-

“ lished at an elevation which would provide the conser-
vation storage needed for sediment deposit and water
supply. The capacity (356 c.f.s. with reservoir 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 downstream.

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

The crest (elevation 2291.4) of the emergency spillway
was established at the maximum elevation reached in
routing the principal spillway hydrograph which resulted
from the 100 year, 10 day rainstorm. The elevation of
the top of the dam (elevation 2389.8) was established

by the maximum elevation reached in passing the freeboard
hydrograph. The freeboard hydrograph is that computed
from rainfall comparable to the Probable Maximum Precipi-
tation (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: No records were available.

F 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.

Except for release for water supply, 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 42 inch 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.

NAME OF DAM: LOWER NORTH RIVER NO. 81C
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outlet discharge capacity, reservoir area and storage
capacity, and hydrograph and routing determinations
were obtained from reports and computations furnished
by the S.C.S. The routing of the emergency spillway
and freeboard hydrographs began with the reservoir
level at the crest of the principal spillway.

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

TABLE 5.1 RESERVOIR PERFORMANCE
Hydrograph
Principal Emergency Free-
Spillway Spillway Board

Item Normal (a) (b)

Peak flow, c.f.s.

Inflow - - 10,084 25,127
Outflow - 356 6093 25,034
Peak elev., ft. M.S.L. - 2272.5 2298.7 2309.0

Emergency spillway

Depth of flow, ft. - 0 743 17.6

Avg. velocity, f.p.s. - 0 13.5 -
Non-overflow section

Depth of flow, ft. - = = =

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

(a)

(b)
8.7

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

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

Reservoir Emptying Potential: The 42 inch concrete
reinforced pipe entering the upstream side of the riser
at a low level will permit withdrawal of about 347 c.f.s.
with the reservoir level at the spillway crest and
essentially dewater the reservoir in about nine days.

Evaluation: Hydrologic and hydraulic determinations of
the project as prepared by the S.C.S. appear reasonable.
The dam and spillway are designed to pass a flood
essentially equal to the P.M.F., which would be developed
under standards used by the Corps of Engineers.

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. 81C
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SECTION 6 - DAM STABILITY

Foundations and Abutments: Approximately 30 to 50 feet
of coarse grained alluvium with cobbles and gravel
blankets the bedrock in the 900 feet wide floodplain at
this site. Red and gray, hard, fine grained sandstone
underlies the soil overburden. The abutments consist

of hard, red, fine grained sandstone and red siltstone
with shallow soil cover. A minor fault zone was reported
at dam centerline Station 6+20!.

Stability Analysis

6.2.1 Visual Observations: No evidence of insta-
bility in the embankment, cut slopes or
concrete structures was observed. Minor
clear seepage was noticed just above the
downstream bench in several areas. Clear
seepage (0.75 g.p.m.) flows from the down-
stream toe of the dam near the outlet structure
on the right side (see Photo 4). Approxi-
mately 0.75 g.p.m. of clear seepage outlets
from a location 150 feet downstream from the
toe on the left side in the old stream channel
(see Photo 3). There are two other areas of
non-measurable clear seepage near the down-
stream toe. The replacement of impermeable
soil with silty gravel (GM-GW) in 75 percent
of the cut-off trench may have increased the
potential for seepage to short-circuit through
the bentonite-clay core. The clear seepage
does not indicate a potential hazard due to
piping at normal pool. However, the flow at
the clear seeps should be observed for increases
at higher reservoir levels.

6.2.2 Design Data: Slope stability was checked in
1972 by the Swedish Circle Method, the Simpli-
fied Bishop Method and by the Navdocks Sliding
Block Method. The embankment section chosen
for these analyses had a crest elevation of
2308.0 feet and side slopes of two and one-
half horizontal to one vertical (2.5:1). The
section indicated two soil zones. The shell
of the dam was shown adjacent to a core with
slope ratios of 0.5:1. The following shear
strength parameters were assumed for the
foundation and embankment soils:

core . « « s « ¢ = 23°, ¢
shell . . . . ¢ 35%; &
foundation . . ¢ 35°%, ©

700 p.s.f.
0
0

i u
I

1

Stations are indicated on Plate 1.

NAME OF DAM: LOWER NORTH RIVER NO. 81C
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The shear strength of the core was determined
from consolidated undrained triaxial shear
tests. Minimum safety factors computed were
1.32 for the upstream slope under full draw-
down and 2.0 for the downstream slope.
Computations for the downstream slope assumed
steady seepage with a phreatic line extending
from the emergency spillway elevation to a
drain at the toe of the center core. Both
minimum safety factors were obtained by the
Navdocks Sliding Block Method.

{'rmwv~v - 1"""""'"'":"'"""."'"'"'!!'!!55!'''’-!!--'IIlIlllllllllll..ll-llllll‘!

The downstream slope was also checked for
earthquake by adding a 0.15 seismic coefficient.
A factor of safety of 1.48 was obtained using
the Navdocks Sliding Block Method.

6.2.3 Operating Records: The report of a recent
inspection by the S.C.S. and U.S. Forest
| Service indicates that there are no deterio-
' rating conditions beyond minor surface erosion.
However, the clear seepage was not mentioned.
Highwater marks on the upstream slope show
that the lake level has been approximately
‘ 10 feet above the present pool elevation with
: no serious damage.

6.2.4 Post-Construction Changes: No alternations
! to the dam were apparent since it was constructed. 1
6.2.5 Seismic Stability: Lower North River Dam No. 81C

is located at the line of demarcation between
Seismic Zones 1 and 2; therefore, it is
considered to have no hazard from earthquakes
according to the Recommended Guidelines for
Safety Inspection of Dams.

6.3 Evaluation: The embankment section chosen for these
stability analyses is not compatible with the as-built
drawings. The as-built drawings show additional zoning
and a greatly reduced impervious core section (Zone 1)
to which bentonite was added. However, the failure
surfaces intersect less Zone 1 material in the as-built
section, and the factors of safety for slope stability
should increase over those computed in 1972. Therefore,
additional analyses are not necessary.

NAME OF DAM: LOWER NORTH RIVER NO. 81C
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

Dam Assessment: There are no detrimental findings, as

a result of this inspection, from which an unsafe
assessment can be rendered. The spillway is considered
adequate to pass the P.M.F. without overtopping the
embankrent. No heavy seepage or slope failures were
noted that would indicate potential piping or embankment
failure, although minor clear seepage is present along
the downstream embankment. Minor erosion exists on the
face and should be corrected.

The data available was sufficient to evaluate the
adequacy of design.

The dam will not require urgent remedial treatment.

Further investigation is not considered necessary at
this time. The seeping area and the six inch hole
located 30 feet downstream from the toe should be
routinely observed during periods of higher reservoir
levels for evidence of increased flow at the clear seep
and any signs of flow at the six inch hole.

Recommended Remedial Measures: In summary, it is
recommended that reseeding and filling surface depressions
on the downstream face be completed. The clear seepage
should be inspected regularly for signs of increase or
muddy discharge. The six inch hole located 30 feet

from the downstream face should be filled with sand or
silt and inspected during high water.

NAME OF DAM: LOWER NORTH RIVER NO. 81C
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Location Plan

Plate 1: Plan of Dam

CONTENTS

Plate 2: Cut-Off Trench Details

Plate 3: Fill Placement and Spillway Excavation

Plate 4: Principal Spillway
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APPENDIX ITI

PHOTOGRAPHS

\




Photo

Photo
Photo

Photo

Note:

CONTENTS

Portion of Discharge Channel of Emergency Spillway
and Downstream Slope of Embankment

Approach Channel of Emergency Spillway in Bedrock
01d Stream Outlet Downstream From Left Abutment

outlet of Principal Spillway Into Impact Basin

Photographs were taken 14 June 1978.

NAME OF DAM: LOWER NORTH RIVER NO. 81C
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APPENDIX III

CHECK LIST - VISUAL INSPECTION
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APPENDIX IV

CHECK LIST - ENGINEERING DATA




*Spu023y |eotbojojewr|) eLULBALA wWO4} S qR|LRAR SL e3Ep
[lejuLtey “wep 3yl 3e 3|Qe[LRAR 3UR SPA0I3J [IA3| JALOAUBSAA JO [|RJULRL ON SAYOITY YIOAYIASTY/TIVINIWY

*suaauLbul 40 sdu0) ay3 O 39L43SLQ Y [0J4AON
3y} 3e 3|qe[LBAR B4R PUR SUOLIB[ND[ED UBLSIP "$°J°S Y3 UL PAPN|OUL 4B SONILWY ADYVHOSIA
pue

SINIVILSNOD

*sa33utbul 40 $AU0) BY3 4O 3DLUISLQ HLOJUON Y3 3e 3|qe[LRAR Je STIVIAA
d pue

NY1d

SLITLNO

*sJ4dauLbul Jo sduo)
3yl JO 30143510 Y[O440N Y3 e 3|qe|LeAe s} ejep ubLsap oL|nedpAy pue 3160104pAH  VIVA DITNVIAAH/DIDOTOYAXH

>
ot

‘€ 93e|d Se 3J40ddy uoL3O3dSU] ] dseyd aYy3 U} PasO[dud SL wep Y3 JO UOL3OS [edLdA] WWA IO SNOILDIS TVIIJAL

| *G/6|l ul Auedwo) uor3onulsuo) yst|bul Aq pajonujsuod pue p/6l ul °S°3°S
ay3 Aq paubLsap sem wep ayl “°|/6l Pu® 99g| ul duop sem uorjebL3ssAuL uoLjepunoy ayl Xd0LSIH NOILONYLSNOD

‘ueld uol3led0T 8yl se payoelje
st pue dew AJLULDOLA ® Se pasn sem sueid 3| LNg-se 3Yy3 40) 333Ys 31313 Y3 uo dew 3y}l dVIW ALINIDIA TVNOIOHM

*| 93B|ld S® 340dd4 SLY} ul papnidut SL wep ay3z Jo MatA ueld y
*sadauLbul Jo sduo) ayj JO 3OLU3SLQ H|O044ON 8Y3 3e 3|qe|leAe aJe sue|d 3|Lng=-se }JO 33s 333 |dwod y W¥Yd J40 N¥1d

SMUVWIT WALT

NMOILVYIJO ‘NOILONYISNOD ‘NOISIA
VIVA ONIYIINIONI
LSIT MOJHO :

Jl8 °ON 4dALY YJUON J3MO7]

M 2 S




*$324N0S MO440q Y3 Moys sbuimedp 3|Lnq-se 3yl SIOUN0S MOWHOd

. *340d34 SLY3 03 payoezie ade sjuodad uoLrjdoadsul as9yl 4o satdo) -
ISLUOLIRAUBSUOY 3OLUISLQ *$°D°S 3yl Aq A 4eak pajdadsul sL wep 3yl WYd J0 SXIAYNS NOILONILSNOOD-ILSOd

aTard
*sbutuoq XJ0LVI09YI
) 3y3 ulL auop sem Bul3sa} aanssaud pue s3€33 A3L|Lqeawuad 3| 0Yyauoq pesy Juelsuo) Sad0Ddyd SNIYOod
s31d 3533 pue sburuaoq 3533 Y3LM pawuaojuad Sem uoL3ebLIS3AUL MOAUOQ pue UOLIRPUNOS ¥  SNOILVOILSIANI STYINIIVH
N

1

=

sdIANLS IOVJIIS

ALITIEVLIS WYd

‘1IA x_.v:wanE UL paso|dud aJde pue o|qe|LeAe 9J4® suoLje|nd|e) >.u_._..53.m SOITAVIAAH 3 X50TO¥dXH
*SOL|NeupAy pue ABOL04PAY 404 *S°J°S dY3 Aq duop duam suoileindwod ubisag SNOILVINAWOD NOISIA

.m> xLpuaddy UL Paso|dousa aJe pue 3|qe|LeAe due sjuoday K60|08y *Sjuswnd0p
ubLsap ay3 4o jued ade sburdog 1533 pue s3td 3593 40 BuLySLSuOD uoLjebLIsdAUL dejunsgns ¥ SIYOJIY ADOTOED

*3|qR|LRAR 343M SUOL3IRILJLI9dS 3DBAJUOD ON

*sudauLbul ;0 sdu0) 8yl 40 3OLUISLQ A[044ON Y3 3© d|qe|LeAR 3Je *S*)°S 3yl Aq suorje|nojed ubisag SIM04dad NOISIA

SMYVINTA WILL

J18 °ON 43ALY YIAON J3MOT

|




S@QI00ad 4
NOILWYY3dO
*3uop uaaq sey bulpaasaJ pue Jledas UOLSO4I *$°)°S 9yl Aq apew dJe suorjdadsul AlJ4ea) FONYNTINIVIH ]

SILyod3d
NOIL4AIY¥OSad
SUON WYd 40 JTYATIVA ¥0 SINIJIDOY dO0I¥d

*3LLhq Sem wep 3Yyjl JJULS BUOP UISQ SBY UOLLINUISUOD JOfRW UMOUY ON SI¥04ddd ANV SIIANLS

*$°J°G 3yl JO 3ISLUOLILAUISUO) 3OLJ3SLQ 3Y3 Aq opew due suotizdadsul A|aesj ONIYIINIONE NOILONYILSNOD-LSOd
‘3

*3|qe|LeAr 4@ SPJ0J3L J3jem ybLy oN SQIODTY 7T004d HOIH

*fULPaasa4 pue uOLSOJd bButaiedad URY3 J3Y30 dpew UISQ dARY SUOLIBILJLpOW UMOUY ON SNOILVYDIJIIAOW

‘wep 3ayj ojul paubisap sem uasia Aem||LdS ay3 uey3l 43y3o walsAs BulraojzLuow ON SWILSAS ONIYOLINOW

S YW WILI

m JL8 °"ONJSALY YIUON 43MOT




Iv-4

*301440 PUOWYILY *S°I°S 3Y3 3B STIVIEA ¥ SNVId
3|qe[LeAR 34R S[LBIIP PUB SUB[J °*PISN JJIM SISBQ (B3SIPAd YILM S3IL| Paje4ado Jues)  INIWIINOE ONILIVEEIO

*YamMoub [ewrulw Yy3Lm yzue3 STIVLAA
*saodo|s awes 3Yy3

Al9jewixoadde pue aptm ,00| sue(d uo eyl saydjew A|3SO[D P|Alj UL paunseaw UoL3d3s 3yl  SNOILDAS

‘b pue £ Saje|d SP PIsSO|JU3 aJe Aem|[LdS MO|J4dA0 UBYI4ed *pajebun ayj jO S| LRISP pPue SUOLIIAS NYId XYMTIIGS
SYuVWAY WALT

J18 "ON 43ALY Y3JON MO




Mibic o aniaiy mde e o
i

CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 14.7 square miles of heavily forested and
undeveloped lTand
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 2272.5 (4852 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 2291.4 (7367 acre-feet]

ELEVATION MAXIMUM DESIGN POOL: 2298.7 (7150 acre-feet)

ELEVATION TOP DAM: 2309.0 (7778 acre-feet)

CREST: Emergency Spillway |

a. Elevation 2291.4

b. Type Rock-cut trapezoidal uncontrolled discharge channel
c. Width 100 teet at base with 0.5:1 sides

d. Length 720 feet

e. Location Spillover Left abutment

£f. Number and Type of Gates None i

OUTLET WORKS: Principal spillway riser

a. Type Standard fixed crest riser pipe with control gates

b. Location Rt. upstream corner of the dam and rt. downstream at base
c. Entrance inverts 2170 emergency gate, 2272.5 fixed crest

d. Exit inverts 2168.7

e. Emergency draindown facilities 42 inch drain, Tift operated

HYDROMETEOROLOGICAL GAGES: None at site

a. Type
b. Location
c. Records

MAXIMUM NON-DAMAGING DISCHARGE Unknown

Lower North River No. 81C
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Sin JOAH VALLEY SOTIL.AND WATER CONSERVATION DISTRICT
Rcoort of Annual Ma1n»cnance Inspcctron of Watershed Dams in

" LOWER NORTH RIVER WATERSHED PROGRAM

; B ;
v > iy

Ap;jq 12, g .-

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

e

o
Gerald Fawley Chairman District Board e SR
James Moyers Chairman Watershed Committee el
Ariis Frymyer District Director BRI o
-John Crist Soil and Water Conservation Commiss1on F
Don Parslow U.S. Forest Service ’
; Randy Maupin So1l Conservatlon Service .

The following observa1ons were made by members of the 1n5pect1°n e, 20
party. ;. - A ‘ :

"ol

S}te Date Date of last W . L
i No. = Completed _Inspection '~ oy 'Remarks e
228 e L-67 L-.23-77 4Add1t10nal ra11 or large stone needcd
Pt e . . to control traffic in borrow area
SR TN " . above spilway where new guard rails ‘.
B i e i - were placed. Work reported nceded in :
Borrow Area C has not been completed. .
86 . . =78 . —'”ffg,"?l Site 1h-good condi tion. Suggest top

“/.of dam be fertilized at regular lnter— 5
~ vals to mawntawn grass stands. . g

l” 80 3-67 b-20-77 Repalrs needed on path that has been 5

. R e, - 7. worn to waters edge on wet 31de of dam.

U 83 b-65  4-20-7%  Vehicle traffic has worn off ve geta-'f“”
o : .. tion in several areas. No rcpalr
T “';g.needed at this time. ,

78 - 11-65 L-20-77  'Trash rack needs repair. Bolts bro-_
e : . ":ken that hold stecl bars in place. =

; : ;- Vegetation has been worn off by ve- ..
s - 1 hicle traffic in several areas but ..
' . repairs not suggested at this time. ™ .

e e

. e
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XA{E 534 - S SOIL CONSERVATION SERVICE /// AZ‘ ZZm~ / A

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
Supplemental

GENERAL
Lower North
Smev'rg”“a County ROCk'ngham T T, T %, Sec. T Y_ZT_ RZZ_; Watershed River
Skidmore Fork : 8
Subwatershed Fund class = EE:VP Ty Site numb 1-C__ site group | Structure class C
etc.
tavestigated by ¥ e MaCK Geoloqnsf Ewwmmu“dSpraque & Henwood s J2/7 =~ 2172
(signature and title) l}OC l’l ] ] (Type, size, make, model, etc.)
lnternatlon%hfaﬁghboe - International TD 14 dozer
) Flood prevention &
Drainage area size 15, 69 sq. mi.,I 0 040 acres. Type of structure Earth Fill Purpose WA ter supply
+
Direction of valley trend (downstream) NE a Maximum height of fill 1 l*o' feet. Length of fill 1 460 faet.
Estimated volume of compacted fill required 2; 000 2 000 yards
STORAGE ALLOCATION
Volume (ac. ft.) Surface Area (acres) Depth at Dam (feet)
Sediment et e =5 =
Floodwat - N e
. SURFACE GEOLOGY AND PHYSIOGRAPHY
Ridge &'valley mountainous .
Physiographic description _Province . Topography . Attitude of beds: Dipl 3°_NW_ suire N_87° W
Steepness of abutments: leit_33__ percent; Right 68 percent. Width of floodplain at centerline of dam 850 feet

General geology of site:

[he height of embankment fill was raised from 86.6 feet to approximately

10,0 feet, Due to this increase, additional drilling was done in the
foundation area. Here six holes were emplaced, These drill holes are
numbered DH 321, DH 341, and DH 521 through DH 524, Five additional
drill holes were emplaced in the proposed emergency spillways., These
holes are numbered DH 21 and DH 22 and DH 241 through DH 243. To
measure the thickness of the silty bench material in borrow area €,
four drill holes were used, These are numbered DH 101-B through
DH 104-8B,

VI-1
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As there was need for additional coarse-grained borrow material,

12 test pits were dug in the floodplain, These are numbered DH 150-A
through DH 161-A. An additional 20 test pits were emplaced on the
abutments both upstream and downstream from the centerline of the
dam, These abutment test pits generally showed shallow residual and
colluvial soils that in some areas were underlain by red si\tstone.

Samples of weathered shale occurring on U, S. Route 33 at Brandywine,
West Virginia and Raleigh Springs, Virginia were sent to the
laboratory at Lincoln,
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U. S. DEPARTMENT OF AGRICULTURE SCS-376C
=ML CONSERVATION SERVICE REV. 2-64

SHEEY .,__]_OF 3
DETAILED GEOLOGIC INVESTIGATION OF DAM SITES VA-534-G
WATERSHED SUBWATERSHED COUNTY f STATE
Lower North River Skidmore Fork Rockingham Virginia
SITE NO. SITE GROUP STRUCTURE CLASS INVESTIGATED BY: (SIGNATURE OF GEOLOGIST? DATE
81-C | [ 12/71
FOR IN-SERVICE USE ONLY 2/72

INTERPRETATIONS AND CONCLUSIONS

1. Two proposed emergency spillways were investigated, One drill
hole, DH 21, was placed in the proposed cut on the right abutment,
Four drill holes, DH 22 and DH 24} through DH 243, were placed in
the proposed cut on the left abutment.

The cut on the right abutment will entail less rock removal as the
cut is here placed on a ridge. This cut on the right abutment is
suggested to be used, Concern was expressed over the fact that in
this cut the dip of the strata (13°) is away from the backslope,
However, this factor will not matter as the Hampshire sandstone and
siltstone here is more influenced by secondary features than the
primary features, This is true of sandstones and limestones of the
Appalachian Ridge and Valley province,

wus the 90 degree fracture pattern that has two fracture planes

artical and the third approximately horizontal would influence the
slope stability of the backslope more than the bedding of the strata.
The nature in which the bedding would influence the slope stability
of the backslope is the fact that near horizontal fracture plane
tends to follow the primary bedding plane., The two vertical fracture
planes would tend to influence the stability of the backslope more
than the near horizontal fracture plane,

2, Fine-grained borrow material present on the site to construct the
core and cutoff is scarce, This statement is made not knowing the
design of the embankment, but the designers can adapt the design to
the lack of fine-grained plastic borrow material,

Use can be made of the weathered siltstone on the abutment downstream
from borrow area C.

At present estimate at least 450,000 yards of fine-grained material
is present in borrow areas B, C, D, E and F. This conclusion assumes
that all factors will be ideal to obtain borrow,

These ideal assumptions include:

a. That borrow can be pulled to the depth as shown in
seismic surveys in borrow areas B and D where no

VI-3 _
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backhoe refusal was had. These seismic surveys show
depths to rock ranging from 15.5 feet to 29,6 feet in
borrow area B. Depths as determined by seismic in
borrow area D range from 9.2 to at least 25 feet, |If

all of this material related to these seismic depths can
be used, then an excess of 450,000 yards can be realized,
As no water tables are known below the reach of the
backhoe, wet borrow could be a problen,

In borrow area C a layer of cobbly material was de-
termined from drill information to be present below
20,0 feet. To have the estimated amount of borrow,
all of the five acres in borrow area C would have to
be utilized to a depth of at least 20 feet, This is
despite the fact that many areas of cobbles exist as
pockets of GM material that range up to 78 percent
estimated +h,

To obtain the estimated quantity of fine-grained borrow
material, use will have to be made of material that
contains cobbles and gravels, This will entail expand-
ing the existing fine-grained borrow areas into the
cobbly areas that lie at lower elevations, As the
transition between the fine-grained plastic material
and the cobbles is generally gradual, cobbles can be
incorporated into the core with the fine-grained
material,

Almost all Appalachian dam sites have been lacking in fine-grained
borrow material. Both the geologic report and the plans have over-
estimated the fine-grained material present,

Reasons for this high estimate of material are:

a,

In excavating material, at least one foot and often one
and one half feet of soil is stripped off the surface in
topsoil stripping. This is due to the depth of the tree
roots and the irregularities of the ground surface. Also
above top of rock irregularities of the rock surface
necessitate leaving borrow in pockets below the rock
spines, These factors can often cause two feet less
borrow to be excavated than was calculated to be present.

Wastage and shrinkage cause losses., O0ften contractors
will build haul roads out of scarce fine-grained material.

The water table rising can render borrow useless,
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3. The sandstone occurring in the two proposed emergency spillway
cuts is unweathered and unfractured at the approximate :elevation of
the proposed bottoms of the cuts.

The sandstone and siltstone in the drill holes placed in the pro-
posed cuts can be ripped to certain estimated depths, Tentative
estimates of the rippability depths in the drill holes in the
emergency spillway are listed as:

Rippable Marginal Rippable
DH 21 6.5-28.0 28.0-31.0
DH 22 7.7-27.0 27,0-29.0
DH 241 3.0-24.5 24,5-52,0
DH 242 16,5-20.0 20.0-40.0
DH 243 2,2-20.,0 20,0-32.0

L, After the raising of the dam to 140 feet, finding additional

borrow becomes a problem. Scant material was found to be present

npstream from the dam centerline, Some area of SM was found to
cur two miles upstream from the dam,

An area of residual soil on a fairly gentle slope downstream from
borrow area C was found to be underlain by weathered red siltstone.
This siltstone could be ripped out and used as poor grade fine-
gr?ined material by breaking up and compacting with a sheeps foot
roller.

It is hoped that no borrow material will have to be trucked into the
site, However, weathered shale samples from the Brallier shale from
Brandywine and Raleigh Springs were submitted to the laboratory in
Lincoln.
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