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20. Abstract

Pursuant to Public Law 92—367 , Phase I Inspection Reports are prepared
under guidance contained in the recommendect guidelines for safety
inspection of dams , publts!~ed by the Office of Ch~ief of Engineers,
Washington, D. C. 2031LI . ‘~ he purpose of a Phase I invest igation 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 Phas° I investigation ; however, the
invest igation is intended to identify any need for such studies.

Based upon the field conditions at the time of the field inspection
and all available er~’1n~er1ng i~it~~, the Phase I report addresses the
hydraulic , hydrologir. , ~ieologic , geotechnic , and struct ural aspects of
the dam. The ‘~ng~~w~”’Thi. ~~~hniques emp loyed give a reasona bly
accurate assessment of t~ .- ‘ond1 4

~..;~ ‘if t he dam. It should be
realized that certain ~n~~~ e.~’~~1p aspects cannot be fully analyzed
during a Phase I inspectl~~n . A~~i~ ssmertt and remedial measures in the
report include the requirements of additional indepth study when
necessary .

Phase I reports ~ncl u~~ nroje-~t 
i nformation of the dam and

appurtenances , ~ll ex t~ ting engineer~ng tlata , 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 INSPECTI ON REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: South River No. bOA
State: Virginia
County : Augusta
Stream: Mill s Creek
Date of Inspection: 18 July 1978

BRIEF ASSESSMENT OF DAN

South River Dam No . bOA is an earth dam approximately 715 feet long
and 89.5 feet high, owned and operated by the U.S. Forest Service.
The dam was designed by the U.S. Soil Conservation Service on the
South River Sub-Watershed as part of the Potomac River Watershed
Project. The visual inspection and review of engineering data
indicate no serious deficiencies requiring emergency attention .
No evidence of unstable slope conditions or seepage through the
embankment was observed . However, a clear spring was noticed about
30 feet beyond the toe. Flow from the spring was estimated to be
less than one g.p.m. at the time of the inspection.

The spiliway will pass 75 percent of the Probable Maximum Flood
which is consistent with the “significant11 size-11high” hazard
classification of the dam . Stability analyses done for the dam
design showed a sufficient factor of safety; however, analyses
performed on the upstream slope did not indicate full drawdown
conditions .
It is recommended that stability analyses be performed on the up-
stream slope assuming full drawdown . The severe erosion of the
channel downstream of the emergency spiliway and minor erosion on
both faces of the dam should be repaired as part of the annual
maintenance program . It is also recommended that riprap be placed
in the stilling basin to prevent further erosion in this area. The
spring should be monitored regularly and especially during periods
of high reservoir levels to determine if the rate of flow increases.
If the rate of flow does increase, a more thorough investigation and
possibly remedial measures will be necessary .
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: SOUTH RIVER NO. bOA ID# VA 01504

SECTION 1 - PROJECT INFORMATION

1.1 General

1.1.1 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 .

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 Description of Dam and Appurtenances: South
River Dam No. lOA (Mills Creek Dam) is a
zoned earthfill dam about 715 feet long and
89.5 feet high. It was constructed with a
24 feet wide crest at elevation 1897.5. Side
slopes of two and one-half horizontal to one
vertical (2.5:1) have been provided; however,
the upstream face of the dam flattens to a
3:1 slope below elevation 1862.0 feet.
Seepage control is provided by an impervious
core and cut-off trench which extends to
bedrock and is backfilled with clayey and
silty sand. The shell of the dam consists of
silty to well graded gravel. A rock toe has
been provided for drainage purposes. The
plan-profile, typical cross sections and
details of the dam are shown on Plates 2, 3
and 4.

The principal spil iway consists of a rein-
forced concrete riser with a 24 inch concrete
pipe as a discharge conduit. The discharge
is presently controlled by a drop-inlet at
the crest of the riser (elevation 1862.0
feet) . Since the stored water was originally

NAME OF DAN: SOUTH RIVER NO . lOA
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used as a water supply for Augusta County ,
Virginia , four hand-operated slide gates were
also provided to control discharge . The
reservoir is no longer used as a water supply .
A plan and profile of the principal spil lway
is shown on Plate 3.

The emergency spiliway is a vegetated side-
channel spiliway which is cut primarily in
bedrock. It has a bottom width of about 100
feet and a crest at elevation 1888.5 feet.
The left side of the spiliway is a rock-cut
with a slope ratio of 0.5:1. The small 3:1
slope on the right side is cut primarily in
soil .

1 .2.2 Location: South River Dam No. 1OA is located
on Mills Creek about four miles upstream fr om
Sherando, Virginia. A Location Plan is
included in Appendix I .

1.2.3 Size Classification: The dam is classified
as an “intermediate” size structure as defined
by the Recommended Guidelines for Safety
Inspection of Dams. The maximum height of
the dam is 89.5 feet, and the reservoir capacity
to the top of the dam is 1252 acre-feet.

1.2.4 Hazard Classification: The dam is located in
a rural area where failure may damage isolated
homes. Therefore , this dam is considered in
the “significant” hazard category as defined
in 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 .

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

1.2.6 Purpose of Dam: Presently, this dam is used
as a flood conttol structure; in past years,
it had also been used for water supply.

1.2.7 Design and Construction History: The existing
facility was constructed by the English
Construction Company under the supervision of
the U.S. Soil Conservation Service ~S.C.S.).Construction was completed in 1963.

NAME OF DAN: SOUTH RIVER NO. b A
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1.2.8 Normal Operational Procedures: The stored
water is no longer used for water supply ;
therefore, no formal operating procedures are
followed. Normal pool is controlled by the
drop-inlet at the crest of the riser (elevation
1862.0 feet). Water rising above the crest
of the drop-inlet is automatically passed
downstream. Excess flows are diverted through
the side-channel emergency spillway having a
crest elevation of 1888.5 feet. Water may
also be discharged downstream by use of the
four slide gates .

1.3 Pertinent Data

1.3.1 Drainage Area: The dam controls a drainage
area of 3.7 square miles.

1.3.2 Discharge at Dam Site: Maximum flood at the
dam site is not known.

Principal Spillway:
Pool level at emergency

spiliway crest 84 c.f .s.
Pool level at top of dam 89 c .f . s.

Emergency Spillway :
Pool level at top of dam 7251 c . f . s.

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(a) inches(b) feet
Top of dam 1897.5 31.5 1235 6.3 3115
Maximum pool,
design surcharge 1894.2 30.1 1130 5.7 —

Emergency spiliway
crest 1888.5 27.7 970 4.9 2851

Principal spillway
crest (c) 1862.0 17.4 370 1.9 1795

Streambed at center-
line of dam 1808 - - -

(a) Total storage from bottom of reservoir.
(b) Based on a drainage area of 3.7 square miles.
(c) Controls normal pool elevations.

NAME OF DAN: SOUTH RIVER NO . bOA
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SECTION 2 - ENGINEERING DATA

2.1 Design: The design data reviewed included the fol-
lowing:

1) As-built drawings including plans, elevations
and sections of the dam and appurtenant
structures.

2) Hydrologic and hydraulic calculations
inc1uc~i~ig:

a) Curve number computation.

b ) Reservoir storage capacity .

c) Reservoir discharge capacity .

3) Logs of test borings and test pits.

4) Laboratory soil test results including :

a) Standard and Modified Proctor
test results.

b) Grain Size Analyses and Atterberg
Limits.

c) Triaxial Shear Test results.

5) Geologic Report (Geologic Report including
logs of test borings is presented in Appendix VI).

6) Slope Stability Analyses (the Stability
Analyses were not of sufficient reproducible
quality for inclusion in this repor t ) .

7) Geotechnical (Soils) Report containing slope
stability (Appendix VII).

8) Work Plan.

2.2 Construction: The dam was constructed by the English
Construction Company and completed in 1963. No construc-
tion records were available for this inspection report.

2.3 Operation: Presently, there are no formal operating
procedures for this dam . Since the reservoir is not
currently used for water supply, the four slide gates
are infrequently operated.

NAME OF DAN: SOUTH RIVER NO. bOA



2.4 Evaluation

2.4.1 Design: Foundation conditions were determined
using the Geotechnical (Soils) and Geologic
Reports. The Stability Analyses and as-built
drawings were adequate for evaluating the
structural stability of the downstream slope
of the dam . Full drawdown conditions were
not indicated on the stability analyses
performed on the upstream slope . The hydro-
logic and hydraulic data provided were
adequate for design review .

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

2.4.3 O~peration: Operation of the slide gates
should be included in the annu al maintenance
and inspection program.

NAME OF DAN: SOUTH RIVER NO. b A
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SECTION 3 - VISUAL INSPECTION

3.1 Findings

3.1.1 General: The dam and its appurtenant struc-
tures were found to be in very good overall
condition at the time of the inspection . The
problems noted during the visual inspection
of the dam do not require immediate remedial
treatment, but the problems should be corrected
as part of the maintenance program. Note-
worthy deficiencies observed are described
briefly in the following paragraphs . The
complete visual inspection check list is
given in Appendix I I I .

3.1.2 Dam: A clear spring was observed 30 feet
beyond the toe, about 30 feet to the right of
the left abutment. The flow from this clear
spring was estimated to be less than one
g.p.m. Unauthorized vehicular trdffic on
both the upstream and downstream faces has
caused some minor erosion (see Photos 7 and 8).
An erosion channel has formed at the downstream
side of the embankment - left abutment contact,
and small trees were observed on the downstream
slope.

The channel, downstream of the emergency
spiliway, shows signs of severe erosion
(see Photo 3).

3.1.3 Appurtenant Structures: The water supply
intake (currently not in use) located at the
outlet of the principal spillway conduit has
some erosion beneath its downstream end.
This has caused the concrete slab on the left
side to drop and separate about eight inches
at a construction joint (see Photo 1).

The valve control handwheel on t~~~’ riser has
been broken. The handwheels for slide gates
2 and 3 were not padlocked to prevent
unauthorized use.

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

3.1.5 Downstream Channel: The rocky downstream
channel showed no signs of significant erosion
except as described in paragraph 3.1.3. The
banks of this channel are heavily overgrown .

NAME OF DAM: SOUTH RIVER NO. b A
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3 . 2  Evaluation

3.2.1 Dam: None of the above items, with the
exception of the clear spring beyond the toe
is serious enough to warrant immediate repair
since they do not threaten the integrity of
the dam. These repair items are considered
good maintenance and should be accomplished
as part of an annual maintenance program .

The eroded areas on the upstream face, the
downstream face , and the emergency spiliway
channel should be regraded and reseeded . All
trees growing on the embankment should be
removed.

The exact source of the clear spring can not
be determined by visual inspection alone; the
clear spring should be monitored during
periods of high reservoir levels to determine
if the rate of flow increases. If it is
determined that the flow is originating from
the reservoir, a more thorough investigation
including installation of piezometers is
necessary.

3.2.2 Appurtenant Structures: Placing riprap in
the stilling basin to the level of the concrete
toe should prevent any further erosion in this
area. The location on the upstream face of
the dam of the handwheels for slide gates 2
and 3 allow their unauthorized use. The
handwheels should be removed or securely
fastened.

3.2.3 Reservoir Area: Does not require further
investigation .

3.2.4 Downstream Channel: Does not require further
investigation .

WANE OF DAN: SOUTH RIVER NO. bOA
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures: The dam was originally used for water
supply by Augusta County, Virginia. Presently, the dam
serves as a flood control structure, and no formal
operating procedures are required.

4.2 Maintenance of Dam: The Augusta County Service Authority
conducts a yearly maintenance program in conjunction
with an annual inspection by the Headwaters Soil and
Water Conservation District. Their maintenance respon-
sibilities include liming, fertilizing, and mowing the
embankment and spillways; seeding and mulching bare
areas; painting the trash racks; and repairing gullies
which occur in the dam and spiliway areas.

In addition , annual inspections are conducted by the
U.S. Forest Service.

4.3 Maintenance of Operating Facilities: The Augusta
County Service Authority is responsible for the mainte-
nance of the trash racks and the emergency slide gate.

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 dam during an emergency.

2) Who to notify, including public officials,
in case evacuation from the downstream area-
is necessary .

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

4.5 Evaluation: Maintenance of the operating facilities is
adequate. However, the emergency outlet should be
operated regu’~~_iy (during the annual inspection), andrecords should be kept of this operation.

NAME OF DAN : SOUTH RIVER NO. bOA
13 

-~~~. - . ~~-~~~~~ - - --



-

SECTION 5 - HYDRAULIC/HYDROLOGIC DATA

5.1 Design: The crest of the drop-inlet to the principal
spillway was established at an elevation of 1862 which
would provide the conservation storage needed for
sediment deposit and water supply. The capacity (84 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 of 1888.5 for the emergency spillway
was established with consideration of the maximum
elevation reached in routing the principal spiliway
hydrograph or by the storage needed to store the 10 day,
100 year rainfall, whichever produces maximum elevation .
The elevation of the top of the darn at 1897.5 was
established by the maximum elevation reached in passing
the freeboard hydrograph.

5.2 Hydrologic Records: No hydrologic records are available
other than the S.C.S. calculations listed in paragraph
2.1.

5.3 Flood Experience: Flood experience is not available.

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.

Since the reservoir is no longer used 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 24 inch
concrete conduit. Water also flows past the dam over
the ungated emergency spiliway in the event water in
the reservoir rises over the crest of the spillway.

Outlet discharge capacity, reservoir area and storage
capacity were obtained from reports and computations
furnished by the S.C.S., which were verified as part of
this report. All other determinations were computed as
part of this report.

NAME OF DAlI : SOUTH RIVER NO. bOA
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5.6 Overtopping Potential: The probable rise in the reser-
voir and other pertinent information on reservoir
performance in various hydrographs are shown in Table 5.1.

Flood routings for the P.M.F., the one-half P.M.F. and
the 100 year flood were begun with the reservoir level
at normal pool. The inflow hydrograph used by the
S.C.S. to set the emergency spiblway crest was comparable
to the 100 year flood and therefore was routed for use
in reservoir evaluation.

TABLE 5.1 RESERVOIR PERFORMANCE

flydrographs

Item Normal 100 Year 1/2 P.M.F. P.M.F.

Peak flow, c.f.s.
Inflow — 1407 5540 11,080
Outflow - 84 5109 10,869

Peak elev., ft. M.S.L. 1862.0 1888.0 1895.2 1898.8
Emergency spillway
Depth of flow, ft. (a) - - 4.1 5.5
Avg. velocity, f.p.s. - - 11.5 13.3

Non—overflow section
Depth of flow, ft. (b) - - — 0.7
Avg. velocity, f.p.s. - - - 4.7

Tailwater elev., ft. M.S.L. - - — -

(a) Actual depth at control section not including velocity head.
(b) Duration of overtopping is 2.5 hours.

5.7 Reservoir Emptying Potential: The 24 inch reinforced
concrete pipe entering the upstream side of the riser
at a low level will permit withdrawal of about 72
c.f.s. with the reservoir level at the riser crest and
essentially dewater the reservoir in about three days.

5.8 Evaluation: South River Dam No. lOA has an “intermediate”
size-”significant” hazard classification which requires
it to pass from one-half P.M.F. to P.M.F. The South River

NAME OF DAM: SOUTH RIVER NO. bOA
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Dam No. bOA has a maximum discharge capacity at the top
of dam of 8100 c.f.s. The dam is able to pass 75
percent of the P.M.F. without overtopping . Therefore,
according to its classification, the spillway is consid-
ered adequate because the dam should pass from one-
half P.M.F. to P.M.F.

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 DAN : SOUTH RIVER NO. 1OA
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SECTION 6 - DAM STABILITY

6.1 Foundation and Abutments: According to the Geologic
Report, approximately zero to thirty feet of alluvial
gravel blankets the quartzite bedrock at the centerline
of the dam. The cut-off trench provided for seepage
control has been keyed into the quartzite. Both abut-
ments consist of interbedded sandstone and siltstone;
however , the base of the left abutment is comprised of
quartiite . The bedding planes strike parallel to the
trend of the valley and dip slightly toward the north-
west.

6.2 Stability Analysis:

6.2.1 Visual Observations: No evidence of insta-
bility in the embankment or cut-slopes was
observed. Seepage was not observed in the
embankment or abutments. However, a clear
spring was noticed 30 feet beyond the toe,
about 30 feet to the right of the left abut-
ment. The flow from this clear spring was
estimated to be bess than one g.p.m.

6.2.2 Design Data: Slope stability was checked by
the Swedish Circle Method on a zoned embank-
ment section. Original analyses were performed
assuming strength parameters of ~~ = 350 and
c 0 for the shell material . The strength
values used for the core (results of consoli-
dated undrained triaxial shear tests) were
• = 23° and c = 300 p.s.f. Factors of safety
of 1.5 upstream and 1.46 downstream were
obtained with a core having 2:1 slope ratios
and the shell section on 2.5:1 slopes with 10
feet berms at elevation 1854. Analyses
performed on the upstream slope did not
indicate that full drawdown conditions were
assumed.

A triaxial shear test was later performed on
a sample of the shell material. Shear values
obtained were • = 41.5° and c 425 p.s.f.
Slope stability was then checked using these
shear strength values for shell material .
The factor of safety for the upstream slope
remained about the same; whereas, the safety
factor for the downstream slope increased
from 1.46 to 1.60.

NAME OF DAN : SOUTH RIVER NO. bOA
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6 .2 .3  Operating Records: The 1977 inspection
report by the U.S. Forest Service indicated
seepage on the downstream slope of the dam .
Seepage was not observed in the embankment,
however, during the visual inspection which
was conducted as part of this report.

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

6.2.5 Seismic Stability: South River Dam No. bOA
is located in Seismic Zone 2, indicating that
there is virtually no hazard anticipated from
earthquakes according to the Recommended
Guidelines for Safety Inspection of Dams.

6.3 Evaluation: The embankment section chosen for the
Stability Analyses is slightly different from as-built
conditions. The as-built drawings indicate a 2.5:1
over 3:1 upstream slope with no berm . This discrepancy
should not affect the stability of the upstream slope.
However, analyses assuming full drawdown should be
performed.

The clear spring beyond the toe may be an indication of
seepage through the foundation . If further observation
indicates that the clear flow from the spring is origi-
nating from the reservoir; the piping potential should
be assessed, and additional stability analyses should
be made using the existing phreatic surface.

NAME OF DAN: SOUTH RIVER NO. bOA
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURE S

7.1 Dam Assessment: The spillway will pass 75 percent of
the P.M.F. which is consistent with the “intermediate”
size-”significant” hazard classification of the dam .
Minor erosion , caused by unauthorized vehicular traffic,
exists on both faces of the dam . Slope failures were
not noted; however, a clear spring was observed 30 feet
from the toe, about 30 feet to the right of the left
abutment. The consequences of this clear spring depend
on the source of the water and the effect of this clear
spring on embankment stability .

The data available were sufficient to evaluate the
adequacy of design. As-built drawings and visual
inspection of the dam indicated no serious departure
from design plans.

The dam will not require urgent remedial treatment.

7.2 Recommended Remedial Measures

7.2.1 Clear Spring: Immediately, the owner should
establish and maintain a regular observation
schedule of inspecting the clear spring to
determine its source and prevent a worsening
condition from going unobserved . If as a
result of the periodic inspections, it is
found that the flow is originating from the
reservoir; then an in-depth investigation
including installation of piezometers is
recommended.

7.2.2 Other Recommendations : Repair of the eroded
areas on the upstream and downstream slopes
of the dam, and the channel downstream of the
emergency spil iway will be necessary. The
erosion channel at the downstream side of the
embankment - left abutment contact should be - :

filled in and seeded. All small trees growing
on the embankment should be removed. The
vegetation covering the rock toe should also
be removed. Riprap should be placed in the
stilling basin to the level of the concrete
toe to prevent further erosion in this area .
The handwheels for slide gates 2 and 3 should
be removed or securely fastened to prevent
their unauthorized use. The heavy brush
growing on the banks of the outlet channel
should be cleared periodically. These items
can be accomplished through the annual mainte-
nance program. It is also recommended that
the grass on the embankment and abutment be cut
before the annual maintenance inspection. Sta-
bili ty analyses should be performed on the
upstream slope assuming full drawdown conditi ons.
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CHECK LIST
HYDRO LOGIC AND HYDRAULIC DATA

ENGINEER ING DATA

DRAINAGE AREA CHARACTERISTICS : 3.7 square miles

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY) : 1862•O (370 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY) : 1888.5 (970 acre-feet)

ELEVATION MAXIMUM DESIGN POOL: 1894.2 -

ELEVATION TOP DAM: 1897•5

CREST : Emergency spiliway

a. Elevation 1888.5
b. Type Earth-cut
C. Width 100 feet
d. Length 350 feet
e. Location Spillover Left abutment
f. Number and Type of Gates None

OUTLET WORKS : _____________________________________________________

Reinforced concrete riser with drop-inlet and
a. Type three lower level gates
b. Location Riser in reservoir with reinforced concrete pipe extending

to outfall channel
c. Entrance inverts 1862.0 (principal riser inlet), 1852.0, 1842.0,

1832.0
d. Exit inverts 1801.0~1invert of 24 inch outl et pipe) lower level gates

at elevation 1832•0
e. Emergency draindown facilities Manuall y operated gate on 24 inch

pipe on upstream side of riser invert
(invert 18l3 0)

HYDROMETEOROLOGICAL GAGES : None

a. Type ____________________________________________________
b. Location ____________________________________________________
c. Records ___________________________________________________________

MAXIMUM NON-DAMAGING DISCHARGE Unknown

NAME OF DAM: SOUTH RIVER NO. 1OA

IV-5
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ANNUAL ~~ 1N~~ flA~I~~ ~N~~~~T1Ø9 ~~ FIVZ CO~~~IT1D TZ.CC~) P*~V~~ TIOM W~P6t~~4c Uver Watershed

~~ri1 16, 196$

DAN 7~~ Litt le !orth ~jver ~~ A*Th3TO~~ LèJC~):

Tree. m d  .tts.ps ae.d t. be rmo-v.d from face .f d~~, and efforts
t• r v•~etete exposed ersee ne.d to be continued. TM. will be s~ *s by the
sail Ceea.rvatim Service.

D~M 1O~,J~3dàmcrs Pork (T~~D 14fl:~~
Locu*t bush., need to be cut h-os fc .  of dm. This is th.

District’s responsibility. g%.~ ~~~~~€/ ~~~ ~ . ,p ~~~~~~~~ 7. . os-,

DAN 761 Ploy-tb ~iwer (EL CR21 LAK:~~~

Lass, trees and st~~p. need to b. r~~ov..d from face of th. dee.
This is the reepoesibility of the City of Ita~~tou

DA~127 e~~!her~ndoz

Need to cut locust brush, ,,ork with Forest Service on .Uainstieo
of path os back and face of the dee, using a ligkt tractor rosov• *r replace
rubble from oscl•t of prb.ary spillusy. This is the rsspeii.ibiifty of A.
For est Service.

DAN 1O-~~ ~ILL3 C~1 s  Is in good sb~~..

Inspectisms Wrn n d e  by Dsvtd WeAker (Super-vis.r of S~m~i~ do~~ ~~~~~~~~~~ 3.1 1
A W~tsi C.a ervation District), D.n*id I. X$. (U. 3. Fores t lervi..), and
1~~. L. h air, Jr. (Sell C-~~~.rw,tion Sex-vise).

/ 
- ..

- . - ~s. 1.. )lair, Jr.
- Ares Cee*.rvatjs,dat

g. W. ~~sstree , Cksi~.is’.
S .ns*desh Valley S&VCD 4/ /65

- 
.- - - F  ., ‘ 

-

U. 3. ?os- .t Service / - -~ - . - -

D13Uz $Y$~~~D (2 cy.)
ian (2 cpa)
5(3 Stat . Office

~~~~~~
- ~~-ss Office

Augusta V%*~ V-i
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Site ~ 23 — Robinson Hollow — The vegetative cover is thinning out and the
locust should be killed before they get out of control. The riser and pipe
sp iliwa y are in good shape. The trash rack is scheduled to be replaced. The
road in the emergency spiliwa y should be watched as the ruts are hard to con-
trol. A mowing schedule should be followed. This site was overseeded with
Sericea Lespedeza this Spring.

Site #26 - Inch Branch — The wooden trash rack is scheduled to be replaced.
The pipe sp i liwa y and emergency sp illway appear to be sound. The vegetative
cover on the dam and emergency sp il lwa y is in satisfactory condition.

Site #19 — Waynesboro Nursery - This site has good vegetative cover except
the cattle tracks which have become ruts should be healed over. The pipe
sp il iwa y and emergency sp iliway appear to be sound. Thistle appea r to be a
problem on this dam and since they are dormant much of the winter they permit
the soil when freezing and thawing to heave and then erode. A grass should be
seeded in the thistle place after thistle have been eradicated.

On Apri l 13, 1978, Sites 1OA and 27 of the South River Watershed of the Potoma c
Wat ershed were in spec ted by Wayne Hype s, Folger Taylor , and William Lucas, Jr.

Site #lOA — Mills Creek — This is a multiple purpose site so arrangements were
made to meet with representatives from the Augusta County Service Authority
but they did not show so we continued on the day ’s objective. The woody growth
needs to be cut. It does not appear to have received any attention last year.
The spil lway pipe and riser appear to be in good shape. The emergency spill—
way is not showing much erosion but the cover is very sparse. The fill is
taking a bea ting from abuse by off-the— road activities and the vegetation is
being destroyed. The fill is also being rutted by attempting to have hill
climbs when too wet. There should be toe drains re—established to eliminate
the seep areas at the base of the dam. The borrow areas need seeding atten-
tion as well as some supervision by civi l authorities of recreation pursuits .
Th~~ areas are being abused.

Site #27 — Upper Sherando Lake — David Frazier, USFS , accompanied the inspec-
tion team on this dam. Much work has been carried out on this dam. The woody
growth has been cut and destroyed. The dam has had 1200 lbs. fertilizer,
40 lbs. Ky 31 and 10 lbs. Sericea Lespedeza seed on it. The structure appears
sound. The following suggestions came out of discussions wi th persons present
to make for better use of the recreationa l potential:

1. The berm area be covered with crushed stone, here and on future dual—
purpose structures.

2. New parking areas be established below dam with paths established
us ing fla ttened logs or rail ties as steps .
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BLOCK I - MA I N T E N A N C E  INSPECTION CHEC KLIcT ‘

NEED:D NEEOtO
ITEM REPAIRS IT EM - REPAIR$

(fl..cr lb. d.tIcI.nt items on attach.d sheet.) (By pflority) (D..crfb. deficient Item, on att.ch.4 sIi.et) (B y p,Jcr ’ty)

I Z Non I 2

I. EMBA NKM ENTS 
_~~~~~ 

4. CLOSED CONDUITS 1 1 !
a. Slum ps , s li des / ~ .

b. Settleme nt — J’ b. Disp lacement 
- 

-

c. Croc ks a. Cracks , spo i ls L.’j ’
d. Seepage - 

- - v -gj 
d. Seepage -

e. Eros ion ~~~~~~~~~~ ~/ 
e. Clogg ing

f . Slope fcci ng f. Eros ion

g. Debris j, g. Corrosion

L Traff ic damage - 
~
1 h. Jo in t s 

—

~~ 

—

i. Brush , tree(OJ.1~ ~~~~~~~~ 
) — 

j ,  j i. Other

j . Burrows i - a’ 
~ . SP ILLWAY S -

- 1  -

- 
Ic.. Other a. Obstructions

2. CONCRETE STRUCTURES - - -
~

- 
- 

- b. Erosion -

a. Settlement a. Str uctural / 1

b. Overturn ing - d. Vegetation - 
-

c.-Hea-i ing 
— 

Lj  e Other

d. Cracks , spoi ls - I 6. DOWNSTREAM CONDITION
0 - — — — 1 -z .; Joint , a. Backw ater ./‘ I -

f. Underm ining ‘—‘1 b. Eros ion
U - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

g. Dra ins 
— ~J a. Bars , pools 

— —

h. Seepage 
— 

i/I d. Boils , pi p ing - J 1—
,’

I. Other J e. Other -

3. GATES , C O N T R O L S  - - -~~ — 
- 

7. RESERVOIR

a. Corr osi on 4/
4 

a. Shore eros ion 
—

b. N.ch~-rt ic~ l i,” b. Debri s - 
~~~~ L.—~~

c. Structural fr c. Sediment

d. Clogg ing 
— 

t.- ’ d. Ot her 
—-

.. Acc.,, 
~ 8. OIlIER (fdeniify) 

—

I. Ot her 
— 

a. 

— -
-----1

____________________________________________ b.— — — —________________________________________________________ — —
____________________________________________ 

C. -

_ _ _ _ _ _ _ _ _ _ _  

d ..  
- iiii _

- 
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OF 1ri3P . 
- 2. HIGHEST PRI OPITY cHECKEC IN BL-~CK I. 3. EST. MA IHT. CCST (5L000I

( $3  ()Q) ~~ -
a. P R I O R I T Y  I b. PRIORITY 2

I ~ç / ç- —
~ 

—
~ 

- (20 23) (24 
~ 27)

L-_ / t ~~/ i  f -~ — —

IC. EST. EHa’ NEER TIME NEEDED (MAN- HR.) 5. EST. A ID & TECH. T IME NEr~~EO t H A N - M R . )
e. PRICRITY 1 - ~~. P R I O R I T Y  2 a. PF.IOR1TY 1 b. PRiORITY 2

(28 30) (31 33) (34 361 ~37 39)

6. NQTIC~ TO ~)*r~EP 7. CArE OF NOTICE 
- 

8. LIM TAT IGN - 
-

~~° 

/ .. / ~~~~~~ 

~~~~~ 
. 

-
— — MO. ~~A f YR. - 

—
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DETAILED GEOLOGIC tNVESTIGATION OF DAM SITES

- 

- 

GENERAL

~~ 
Virginia Augus ta 

_____Count y _.- — —  - — ¼. — ¼, Sec . - 1 P — Waterih.d ______ _______ ———-— I

Subwateistied HillB Creek Fund CIs Silt A~~~r- ~~~~~~~~~~~~~~~~~~~~ ~~~UCIure class _~~~~ . -~~~~~______(FP 2. W P. 1.~~c~
Investigated by a’ .. - Equip m en t  used Joy skid mounted drill Date — 

11/60 — 3/61
t. A.  d W & i o g i s  Case ~~~~~~~~~~~~~~~~~~~

SITE DATA
-. Wa ter supply and
3.7 2368 Ear th  f i l l  flood prevention -Drain age area sIze sq mi . — acres. Ty pe ol $tr ucl i,re _Purpose ___________________________________

Directi on of valley trend (down s) reem) Mas rnum heigh t Of (s)) 86.5 
- _ . feet - length ~ (III 

825

343,500Estimated volume ol compacted t ill reqwred yards

STORAGE ALLOCATION

Volum e 1st ft I Surface Area (.CreSi 
— — Depth at Darn (f eet)

S.d-men) 58 5 5  
_____ ____

- 575 27.5 
____ 

84Fk>odeater __________ ____________________ ______

Water supply 307 11.4 
- 50

SURFACE GEOLOGY AND PHYSIOGRAPHY

Blue Ridge Province .T ~~~gr iphy Mounts ineous Att itude of beds D.p .~~~~~~~~~ — Strike NEPhysi ogma ph ic descri ption __________________________________ ___________________ __________ ________________

Steepness of abutment s : Left 29 percent; Right percent. Width of floodplain at center line of dam 300 f..t

The site is located in the George Washington )iational Forest, in anGeneral geology of site: 
- 

-___________________________ —— ______________________________________________________

area of Basal qua-rtzite of Love r Camb r ian age. The val ley sect ion ii underlain by
hard dense quartzites and the abutments are wsderlain by interbedde4 q~ artz j tes, sanda ton
and silta tones. The quartzi te  is very resistant to veatherinL

~ nd the sandstone. and
wilta tones less resietant. The q~artzite is very fine but has some thin zones of
cong l~meristic material. The sandstones are composed of very fine sand to si l t .  Almost
no asseasory minerals are present in th ese pure gu.artz.oee rocks.

~~IS PAGE IS BEST QUALITY p~~ cric.a~~~
-
~~~~ FROM ~~~~ y’J~JU~ 1-li11) ?() D.DQ —

VA-35 1-G
vI— 1

-5 - - - -
- - - 5 --- - --- ~~~~~~~~~~~~~~~~ -5 --



pp.— .—..—.Y— — 
- - — ~~~~~~~~~~~~~~~~~~~~~~~~ — - - 5 -—.- _ -.- -r -

~~~~~~ ~~~~~SiiW ~~~.

~O-69 DETAILED GEOLOGIC INVESTIG~ITION OF DAM SITES

FLATUR ~ 
Centerline of dam, principal •pillway~ eaerg.nçy .jpiilway, borIQw $.xL.az~ p~r~~ npnt~~~ 0

(Centerl ine of Darn. Principel Spitteey, Imergency Spiliwey. the Stre am Channel , lnvesliga ts ons lot Drain age of Structure . Borrow As ia . Reservoir Baa.n ett

DRILLING PROGRAM
Number of Samples Ta lnen

Equipment Used Numbe r of Holes Undisturbed Disturbed
Exp lo ration Sannpl ng (state type ) Large Smelt

Case trac tor mounted 53 12*
~ackhoe -_______ _________

Acker Trailer drill 
________ 3 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~ t?Y iut~tru~l~~ 1-0 i~i~C — ~~~~~~~~~~

Joy Skid lig 
_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _

T o t al  _____________ ____________ 
—__________________ 

______________ ______________

*3 sample. were not submitted to
SUMMARY OF FINDINGS Lincoln

(include onl y factu a l data )
Centerlin e

The centerline is characterized by alluvial gravel. The gravel ia~~~~poaed of
juarta and hard sandston , pebbles to boulders with interstitia l sad~~~4 silt. It
would cla ssify as a GM -CW. The depth of fill var ies froi* O to 30+ feeL~~ The bedrrsr-~
underlying the gravel has a th in wea ther ed zone generally 1 to 2 feet  thick. The
left abutatsmt is located in gu.ar tz ite at the base and int erbedded sands tone and silt-
stone £ntther up the siope. Th.e right abutment is located in an area of interbedaed
sandstone. and silta tone covered by rubble of this material with some quartzite bo(ilders
roUed down fro. above. Both *butm.~t areas are well drained. A s all sw~~~ed area

- 
exists at the base of th. right abutmen t due to drainage off the abutment and from
th. flood_plain above. The stream channel L. about in eguilibrt althoug~ it is

- 
slightl y intr~~cked in places. The atr at igraphy of the sitb ii shown in th, cross
section on the iSA. The beds se~~ to be striking parallel to the trend of the vaiie~~....,.
and dip slightly toward the north vest.

SpLllway 
- -

The foundation along the centerline of th. principa l spi)1~~~ Li firm and quite
adequate. Teat pit 305 which ii loca ted 200 f eet upstr eam ha. bedro ck at the surfac e
and ~~ —303 at th, in tersection of the pip. and centerlin~~~f the d~~ 1s-~~ ~~~~~ ~~~~ e~f

- 
silt and boulders which are residu al bould ers fr o. the unde lying guar tai te , and
1-30 1 ku about 6-7 feet of grave l over gnartzite. The rock surface is bou~nd to be

~~evea but by leveling the high points am adeq ua te bedrock profile ~baui 4 he

Continued VA-351--c
- VI-2 

~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ _ - --



r---—-
~

--- — _ — —

~~~~~ 

——- -

~~

- - .- -- _- -.- - -

~~~~ 

-

~~~~

-

~~~~~~ 

-

~~~~~~~~3J6~
Sh.~ 1 ~~~

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

F(MUR( - ____________________ __________ _____________ ____________________________

iCenfe rli ne ol Dam Principa l Spi liaa,. Lmer~enc~ Spiliway, the Slre am Channel . Invest t ,t toos 10- Dr.rna~e of Str uctu re . Bonow Are a Re,,rvci , b ra i

- 

- DRILL!NG PROGRAM

- - 
- - 

- Number of Samples laCen

Equ ipment Used Number of Ho les - LJnd,SturbeO Dsslufb~t’
(spi o ralion Sa npl ng Is ta te typ e, La~Ee - Smai~

_ _ _  _ _  -- _ _-

_ _ _ _ _ _ _  

-

- 
- 

— _ _  _ _  

~~~~~~~~ y mCTI~~

Tota l _________ - ______________ _______________

Continued -

- 
SUMMARY OF FIND I NGS

~incfude only factual data,
The emergency ap iliway is to be located in the l e f t  abutment. The materia l

- 
found in the test pits consisted of 4 to 10 fee t  of si1~y sand over a cappd.r~ sand - 

—

stone which was f ound to be 2 to 4 feet thick ove r_s layer_of pure white si l tatone
‘ which was sampled (see 203-1) below this si l tatone is sandstone down to below the 

—

level of the control section. The borrow obtained from the emergency spillway will

be mainly a silty sand but about 5000 yards of silt L~ sould_be ç~p~cted below

the capping sandstone. The rest of the borrow will be rubble obtained from the sand-

s tone. -

Borrow Area
The stain borrow area is located about a mile upstrean~ in an area which was once

a manganase or iron wine . The material is mainly a silty gravel (CM) wi th angular

quartzi te  fragments, but some of the material wil l  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
some as a silty sand (SM), and some asa sandy_ si l t  (ML). The borrow area covers
an area of approxiaately 18 acres and a minins uxn average th ickneaB of 10 feet  can be
expected . About 50 percent of the material from this area wi l l  be CM-ML and 50 per-
cent will be SM-ML. It is expected tha t more than 300 ,000 cubic yards wi l l  be

obta ined from this borrow area. The borrow area is composed of a residual ma teria l

derived train sand stone, gua r tzite and siltstone. The gravel fragments art ~~~gj ’1ar
and are often fmbedded i n a at l t .  The bor~~~ aJ.n~4j icm this area can be used in

any part of the f i l l  includ in& the core.
Additional borrow will be obtained from the f lood plain above the darn in the

_ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _-___

permanent pool area. This material was sam p led and classifies as a CM-CW with about
60 percent greater than 6 inches. The permanent pool has a surface area of 17.4

acres and an average of 4 feet stay be obtained for a total of about 100,000 yards. 
—
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DETAILED GEOLOGIC INVEST IGATION OF DA’~ S’1~ S

~IAT URt ________ _ _ _ _ _ _  
____

•(,,n!erlsne of Darn ~‘t ,nc -p.i Sp.i ,..y (me rge—cy Spiliway Ihy St ream Ch ar m , iflee$l,~ a io rL5 lv,. a-’.~~r 
1. - 

. -. Borr o w *~.a . Pt,, ’.0 ,s..- ci’

DRII..LING PROGRAM
- - 

‘r - .  .~‘c ,-e~ Talc , ’

tqu~~ neA~~JsrØ Nurmiber of Holes Ur ’ C-StL’be ~ 
-

(iplorat io r . Sa npi-~g IS!I’C r~ i’ La rg e S — a

Total ______ _ _______ ________

SUMMARY OF FINDINGSContinued
linclude Only factual datai

This materia l can be used in the downstrean section of the dam.

The mater ia l  excavated from the emergency spiliway can be used for borrow , of the

approximately 30,000 yards to be excavated the top 6 - 1 0  f eet wi l l be a ver~~fine —
silty sand (SM). Below this_silty sand is a_capping sandstone 2-4 feet high which

may be ripped or blasted. Below the capping_sand stone is a_ layer_of 4-6 feet of
silts tone which is a ML. Below this silty layer is th in to thick bedded sandstone,

interbedded with siltstone . The material excavated from the spiliway can be used

in the downstream section of the dam . The small amount of si l t  (ML) tha t wi l l  be
excavated should be mixed with the other and better borrow . About 5000 cubjc~~~~ds
of the silt may be expected . Sample 203-1_represents this fine silt.

- a an
__________________— -—— ------8-ta-te Couaer-vation Ersg n-ee’r--- —
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!~J~-’~,~” ~~~~~~ DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

~~~~~ 
Virginia Counts Augusta Wat . $h.d S~�UtT h River 

— Su bsat arsh ed M i l l s  Creek

Sit. number — 
10A Site group Structure clau b Inves tigate d ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Del- ~~~~ ______

L . A. ~ W~~~ rf~’t ~~bl ogis t
- FOR IN-SERVICE USE ONLY

INTERPRETATIONS AND CONCLUSIONS -

1. Foundation conditions appear very adequate. The f ive  drill holes on the center-
line encountered either hard sandstone or extremely hard quartzite. Some of

- the sandstone in the abutment areas showed extensive weathering but the quartzite
below was extremely hard and dense.

2. The rock excavation in the spiliway will amount to about 15,000 cubic yards.
This materia l is mainly an interbedded sandstone and a iltatone wh ich may be
able to be ripped but tentat ivel y it wil l  be l is ted as rock excavation.

3. The principal api liway should be located in the v ic in i ty  of 5+20 on the center line .
Good firm bedrock is present at  about stream level. The bedrock sur face v ii i  be
uneven but leveling the hi gh spots shouldn ’t o f f e r  too much d i f f i c ul t y .

4. The flood plain is made up of a s i l ty  to well graded gravel so an impe rmeable
core will be necessary . The material from the large upstr ea m borrow are a w i l l
make an imper meable core . The core should be broug ht  up to the top of the
per ma nent pool. Care should be taken in cutting the core trench in the abut-
ments. Weathered sand s tone and siltetone wil l  be encount ered so a deep enough
cut off should be made. The quart a ite in the foun dation shou ld be quite wa ter
tigh t as no large fracture or- )olnt a were encountered during dri lling . The
core trench should be keyed into the qu a rt ri te but becau se of the hardne ss
only a shallow keyway will be Possibie)Probably a foot or two will be sufficient.

5. It is suggested that no toe drain be installed but instead a blanket drain , of
the flood plain material be used instead . The ma teria l is a GM -GW with  about ”
50 percent of the material greater than 6 inch.

6. Some seepage or side bill drai nage should be expec ted on top of the qu a rtzite .

- 
‘ 7.  Sufficient borr ow is not available at the site so a borrow area was located

about one mile upstre am . It is suggested tha t a large perc entage of the
borrow be obtained fr om this area . The material is a Si l ty  sand (SM) to s i l ty
gravel (GM) with a possibility of some sand y and gravelly s i l t  (ML) . A lmost
any of this material can be used in any part of the darn as core material or
co~~on f i l l .  The laboratory will  probably offer the best suggestions as to
borrow uses .

8. A large quantity of borrow is available from the perm anent pooi area but
implacement of this material should be limited to the downs tream section
because of its high per meability .

Continued 1’EISPAC,B IS B!ST ~u~~~~~~~~CflCA~L~
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9. Care should be taken in the emerge ncy spi liway because of the potentia l  erodi ..
b ility of the siltet one . Proper care should be made for proper vegetative
measures.

10. This darn is to be a vat e~ supply struc ture so wore than ordinary precautions
should be undertaken to (neplace an impermeable core. Consultant Engineers
emp loy ed by the County of Augus ta feel the found ation will  not leak, therefore ,if an imperm eable core is pu t in place the structure should hold water. The
three holes drilled in the permanent pool area show a good impermeable bedrock
underlying the pool area.

Concurred by~

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —

- State Conservation EngineerC
- 

-

-~ 
S -,
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W. A. Alla bs.xd, State Cocsermttoc ~~g~i~eer, flKtE : )4ay 26, 1961.
6C8, Richeoat , Virginia -

7?~ 1 13.)’ 8. Decker, Bead, 8~il )lschanica Laboratory, - 
-

B~~, IAtnco~U1? B&~raska 
- 

- -
- ‘-

~~~

~~~~~.r~~c~rz Virgthi & fl-2, South aiver )&4~~1. ~~eak, Sit. ~o. ia&
I~ ev~

bin
Dnoef

IT’,.

c~~~~l
1. Form 8~~ 35~i, Boil ~~chenics Iehc~ator1 ~~ta, 3 ebeeta. o

2. ?or~ 3C~ 355, ‘friaxta.l Bbsar Teat Data, 8 sheets.
3. Porn 8~~ 352, Ocs~~ cti0t) at Penetration ~~sLstenc Reporte ~)(0&tti.d., 9 aba.te. -

Bt.n6ax d, 9 eheeta •
~~. Yorm BCS 351, S’~~~ary -- Slop. Stebilitl Analysts, 3. sheet .
5. Porn &~ 372, ~~ bsn~~~nt Pla~~~ exzt Bec~~~eat.t ioi~, 3. sheet.
6. Osologios). P3..~~s sat Protilas.

I8Ct~ SX0! ~,ais PAGE is BEST QiJAXITY PBACI’ICABLE
- FROM COPY YURNISHE~D 10 

D1)C

JATIO -

Poun~laticin ~~~~~~~~~ SXS d*Scrib5d as very oanpent eJ.1’.xvi*i silty sands with bolàers.
A field gradation teat on a typical s sple shoved ~) percent larger than 6” with
onl.y 15 psrcsnt passing the ntab z ~. sieve.

The alluvial vaLley matexisI is ~~~arlein by a bard, dens. quart aite at d.eptbs
rexigi.ng fr-an a tsr t..t to about ~O feet . -

‘The e.b xtii~ nts ax-s w~ er3.ain by interbecIded tr.ite, sandstone and. stitatorsa .
Excesat a weathering vas noted in aa~~ of the sandstone.

- .

A. Clnastficatt~~~S ~~~~ TOV saaplOs ~ul~ itt.& fran the ~~ergency apiUvay are
as a nodsr *te]3 plastic 8an&y Cl. end a high plasticity silty CL.

~~~~~-. et~*nittsd fran the box-tow area loacted. 1 mIle upatr’e~~.
~~~~~ 1~~t~x-j5j .5 ax. classed as CL and ML materials with liqui .d limits greater
ttia~ ~iO , moderately plastic ~~a .M 1. a~nple of (IC.

B. ~~~~~~~~ ~~~~~~~ Both S~~~’~~-d Proctor sat )4odifiect AASW) ecmpsct ion teats
wpre mad. oc the s~aplas s’j~~~tted.. Under Standard cciupaction, the density

t~~ ~~~~~ o ats. fraction ranged. fran about 101 p.c.?. to l0~& p.c.?. cc
t~~~ CL and XL material, eat fran 110 p.c.r . to U6 p.c.?. on tt)e SC ~~~ OC
materials. Thi tale like material fran the weathered ailtatone zon in

g~~cy a~d..U.vay is very fine textured sat had a density of 95 p. c.f. under
Bt~~1ard canpuctica . 

-

$o&LfLsI cc~ pscttan riSinlts4 S.fl denettiSS of fr ~~ 9 p.c.?. to 15 p.c.?. higher
than the ~~~rs,poMing standard density. Vith the exceotton of the weathered

~ ~vii— i
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1OA

alit stone, the doos~tiss wider matLfied. ea~paCtion were as fo11owz~: The CLt
- ranged. ft ~~ i 112.5 p.c.!. to i16 p.o.t . and SC end 00 ranged. fr-an l~-0. ~ p.c.!. , -

• to 128.0 p.c.?. . - 
- - 

- 
S 

- 
- . - 

- 

-

C. Per~~ahl1tty: Ccs~nacted permeability ~esta ve~e made on three s~~~ iea trx
the .zps~.remI borrow area to deter-sins the range in permeability that might

- be expected. in these materials. ¶lhe tests were made at 90 percent of modified
a~~~it, c~~~~~ted for the amount of gravel In the laboratory eom~1e. Th• permeability t-ests were made on the size’ fraction enai.ler than 1 inch and the• Deaples vere x-egrad.ed, where ueceeaary to p~nlntain the e~me minus # 4 to plus

- # b ratio as the ortgi11k’L sa1~P1e.

~~~~~~~~~~~~~~~~~~ rates of ~ .O 1o ft./&&y, 0.16 ftl./d57 —
~~ 0.017 feet per day were

obtained on an ML, an BC sat the 00, reapsctively. ~ a d.ifference in permea-
• b13ity between the BC and- the CC will probably not be as great in the eanpacted

fill as occizred in the laboratory permeam.ters.

D. Shear Strength: ‘i~ria~~ a1. shear taste wer. made on 6 of the amiples submitted.
The tests ax-a a”~~I ted as follows:

Sample Class Teat ~ of c eat . C
• Dens. Mod . ~~~~ Bat. (p.s . .  )_ Opt. Opt. Strain

• 6172170 -CL 92.2 88.3 21’ 300 10
6172171 Mi. 100.6 86.7 22’ 150 - 10

- 61ralT2 BC 106.5 88.3 23’ 250 5
61F2173 CL-MI. 100.6 87.5 23’ 225 10
6112113 3.02.9 89.5 23’ 3450 2
6172x7~ SC 111.0 88.8 23.5’ 200 - 

10

6172173 - 311.9 89.1 27’ 2275 1.5
6172176 00 l2Lk - 90.8 26’ 500 6

All of the tests except 61.7a176 were made on the minus ~ 4 size material end
- 

- the samples were soaked. to saturation. The teat on Sa~p1e 6172176 vas made
~n the material finer than l~ eat the shear specimens were molded. at aat tu a-

• tion . - 
-

The shear strength of $1]. materials tested is q~uite similar with the angle
of internal friction between 23’ and. 26’ aM cohesion between 150 p.s.!. and
500 p.s.?. The samples that were soaked to esturatton swelled eanewbat dur-
ing saturation and. co aequontl.y were tested. at densities 1OCB than. 90 per cent
of modified. density.

• SLOW STA~~~ITf: -

A nod.iftod 8~~d.ish circle stab tiLt) analysis was made • The analysis was ~.the on
~~~~~~~~~ ~~ct ion only considering a zoned anben lcrqent with a center section

- a? material like the samples auheitted eM rock sbeu.s of material fru ~ the flood
p’~ a•4n . -

- 
. 

___ C~ flteX 5 e tiOC ~~~ the shell section were ~~-opo~tj oned on the basis that shell
section wonid ~~oimt to about if) ~ of the total ~~~ankeent since th, quantity of
this material av.~ 1 -)i~ is estimated to be about 100,000 cubic ~erda.

r~Is PAG~E IS BEST QUALI TY P’RLC1~LCABL5 -PROM OQPY F~~~L5~~~ rom~c .
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ii&: J ~~~. Dc~i;er
• Vir~ 1zi ~ a 1~P-2, South River Hu la OreeI~, Site No. b A

‘
~ ~~~ri~ th value of 0 35 and. C 0 was wed for shell material and it was con-

a~ ~‘~~eO. as free d.ra.ining. A sample of this material is being sub~ni tted. and a
~~~ te3t will be made to determine the strength . The reaults of this test and
&n: ~e.~~ei recc~~ end ed. based. on it ‘will be reported when the toot is canpl.ete.

Thv~ strength values ua ed for the center section were 0 23’ and c — 300 p.a .f .
These values are a little higher than the weakest material tested . The teat
4ennitl en were 1ea~ than 90% of modified on all of the samples that were soaked
to saturation and. it wan judged that if the aterials are placed in the f ill, at
a rnini.mu~ &t 90 percent of modified density the va1~es used. in the analysis are
realistic.

Factors of safety of 1.5 upatream ..nd 1.b6 dovnatraam were obtained with the
center section on a 2 1/2:1 slopes and the she]]. section on 2 1/2:1 slopes with
10 foot berma at elevation l8~4,

Three to one slopes could be uaet below elevation 1.8514 as an alternative to the
10 foot berms with 2 1/2:1 slopes below the berm.

- - 

Prepsred by: 
-

Lcirn P. D~niatg~n
/

- Brri ved. end. Aprprored by: 
-

P~LsM ~~. ~Mllips

Attacbmanta 
-

cc: V. A. AllabaM (3)
I. K. ~a~zts, Upper Derby, Pammayiwania
0. V. Orubb, ,U’pper Derby, Pennsylvania
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TO : W. A. AllEtbancl, State Conservation })~g1neer , DATE : Jul~ 11, 1961
SCS, Rtci~ ond, Virginia - .~ 

-

FROM Rey S. Decker, Head., Sot ]. Mechanics laboratory, -
• 

- 

SCS, Lincoln, Nebra ska

SUBJECT: V irginia FP-2, South River Mills Creek Site No. 10A
- - Supplemental

- 
ATTACHMENTS -

1. Form SCS-351e , Soil Mechanics laboratory t~.ta, 1 sheet.
2. Form SCS-353, Gra in Size Distribution Graph, 1 sheet.
3. Form SCS-355, Priaxial Shea r Teat Deta , 1 sheet.
~~. ~~rm SCS-352, Compaction and Penetration Resistance Report, 2 sheets.
5. Form SCS-357, &munary, 8lope Stability Analyses, 1 sheet.

A shear test van ma-ic on the gravelly material stfomltted from the flood plain. The
test was made on material finer than 1” and. regrn.ded as shown on the attached Grain
Size Distribution Graph . The samples were molded. to 95% of the density obtained on
th~ regraded material f iue~r than 1” under modified coxnpactive effort . The compaction

• test was made in a 6” diameter mold. The test density is about equivalent to 90% of
molif led density when the compaction test is made on the minus No. 14 size fraction
and. corrected for the anoun t of coarse material contained In the shear specimens.

The shear teat spec imens were molded at saturation. Shear values obtained were,0 = 41.5 °
, c = 423 p .c.f. at a test density of’ about 125 p .c.x.

Slope stability ~~~~~ checked using the density and shear strength ob tained on the 6a
plea subnltted from the flood plain for the shell material. The factor of safety
for the upstream slope ‘wa s about the mnzn e as reported previously. The factor of sa
ety for a 2 1/2:1 downstream slope with a 10’ bern at Elev. 1(54 Increased from l. L~,
to 1.60 . A factor of safety of 1.Ii t~ ‘was obta ined wi thout the berm .

We call your attention to an error in the f i f th  paragraph under slope stability in
the original report. This should read with the center section on 2:1 slopes instead -

of 2 1/2:1 slopes.

Attachments Prepa red by:

- 1-orn Dunn~gan

cc: W. A. Allaband 3 copies
L N. Kautz, Upper I~ rby, Pa. Reviewed and Approved by:
2 copies.

- - Bo].and B. Phillips
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