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i PREFACE

k& This report is prepared under guidance contained in the

-’ Recommended Guidelines for Safety Inspection of Dams, for

' Phase I Investigations. Copies of these guidelines may be

: obtained from the Office of the Chief of Engineers, Washington,

- D.C. 20314. The purpose of a Phase I investigation is to
identify expeditiously those dams which may pose hazards to

human life or property. The assessment of the general

condition of the dam i1s based upon available data and visual

5 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.

E § In reviewing this report, it should be realized that the
- reported condition of the dam is based on observations of
E 8 field conditions at the time of inspection along with data
available to the inspection team. In cases where the reser-
voir was lowered or drained prior to inspection, such action, i
while improving the stability and safety of the dam, removes
2 the normal load on the structure and may obscure certain
=§ conditions which might otherwise be detectable if inspected
'i under the normal operating environment of the structure.

_ It is important to note that the condition of a dam depends

: on numerous and constantly changing internal and external o
E conditions, and is evolutionary in nature. It would be

y incorrect to assume that the present condition of the dam

will continue to represent the condition of the dam at some

3 point in the future. Only through continued care and

inspection can there be any chance that unsafe conditions be
detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based
on the estimated "Probable Maximum Flood" for the region
(flood discharges that may be expected from the most severe
combination of critical meteorologic and hydrologic conditions
that are reasonably possible), or fractions thereof. Because
of the magnitude and rarity of such a storm event, a finding
that a spillway will not pass the design flood should not be
interpreted as necessarily posing a highly inadequate condi-
tion. The design flood provides a measure of relative
spillway capacity and serves as an aid in determining

the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition

and the downstream damage potential.
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Name of Dam: Johns Creek No. 4

State: Virginia

County: Craig

Stream: Dicks Creek

USGS 7.5 Minute Quadrangle: Waiteville, VA-W.VA
Date of Inspection: 9 May 1979

BRIEF ASSESSMENT OF DAM

Johns Creek No. 4 Dam is a zoned, earthfill dam approximately
850 feet long and 55 feet high. The dam, located approximately
18 miles southwest of New Castle, Virginia, is used for

flood control. Johns Creek No. 4 Dam is an "intermediate"

size - "significant" hazard structure as defined by the
Recommended Guidelines for Safety Inspection of Dams.

Visual inspection and office analyses indicate no deficiencies
requiring emergency attention.

NP—

Using the Corps of Engineers' screening criteria for initial i
i review of spillway adequacy, the 1/2 Probable Maximum Flood '
(1/2 PMF) was selected as the spillway design flood (SDF).

The SDF was routed through the reservoir and found to overtop

the dam by a maximum depth of 1.4 feet with an average

critical velocity of 3.1 f.p.s. Total duration of dam

overtopping would be approxlmately 3.2 hours. The spillway

is capable of only passing approxlmately 25 percent of the

k PMF and is therefore adjudged as inadequate.

No conditions indicatlng embankment instability were detected
1 during the field inspection and office analyses. The safety
- factors determined during design are greater than those

3 required for minimum accepted stablllty The dam and appur-
tenant structures were found to be in generally good overall
condition. Seepage at the toe of the dam is not considered
serious; however, it is recommended that the seepage rate be
checked for an increase at higher reservoir levels.

The following repair items should be accomplished as part of
the general maintenance of the dam: remove brush and small
trees from the outlet area and the embankments, seed the
wave erosion area on the upstream embankment, remove debris
from the embankment slope, and install a staff gage in the
reservoir.

NAME OF DAM: JOHNS CREEK No. 4
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM: JOHNS CREEK No. 4 ID# VA 04504

SECTION 1 - PROJECT INFORMATION

1.1 General

) S o | Authority: Public Law 92-367, 8 August 1972,
authorized the Secretary of the Army, through
the Corps o¢f Engineers to initiate a national
program of safety inspections of dams throughout
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 1nspection according to the
Recommended Guidelines for Safety Inspection
of Dams. The maln responsibility 1s to
expeditiously identify those dams which may
be a potential hazard to human life or property.

f 1.2 Description of Project

Y23 Description of Dam and Appurtenances: Johns
Creek No. 4 Dam 1s a zoned, earthfill embankment
approximately 55 feet high! and 850 feet long.
The upstream and downstream slopes are 2.5:1
(horizontal to vertical) and the crest width
is 18 feet. A 10 foot berm is provided on

: the upstream embankment at elevation 1863.0 feet

' Mean Sea Level (M.S.L.), with a 3:1 slope

below the berm. Seepage control is provided

[ by an impervious core, a cut-off trench, and

seepage drains. The seepage drains to the

left? and right? of the impact basin lie

along the toe of the dam and consist of

filter material and perforated 6 inch bi-

tuminous coated corrugated metal pipe. Both

drains exit into the impact basin through the
side walls.

N ——

The principal spillway is a drop-inlet structure
consisting of a reinforced concrete riser
which is 2.5 feet wide, 7.5 feet long, and

IMeasured from downstream embankment toe to the embankment crest.
2Facing downstream.

NAME OF DAM: JOHNS CREEK No. 4
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37 feet high. A 30 inch reinforced concrete
outlet pipe discharges into an impact basin
approximately 280 feet from the riser at the
downstream toe of the embankment.

The 250 foot wide, vegetated, earth side
channel emergency spillway is located outside
the right abutment of the dam. The approach
channel has an adverse slope of approximately
2 percent to the 30 foot long level control
section. The discharge slope of the emergency
spillway channel is approximately 3 percent.

The riser is a two-stage drop-inlet type. A
secondary level orifice-inlet located on the
right side of the riser is 12 inches by

18 inches and has an invert elevation of
1862.3 feet M.S.L. The high stage inlet has
an invert elevation of 1882.3 feet M.S.L. A
24 inch pond drain with a manually operated
sluice gate is provided at the bottom of the
riser (invert elevation 1843.08 feet M.S.L.).
The plan and typical sections of the dam are
shown on Plates 2, 4, and 5.

Location: Johns Creek No. 4 Dam is located

on Dicks Creek approximately 18 miles southwest
of New Castle, Craig County, Virginia. A
Location Plan is included in this report.

Size Classification: The maximum height of

the dam 1s 55 feet; the reservoir storage
capacity to the top of dam elevation 1897.2 feet
M.S.L. is 1022 acre-feet. Therefore, the dam

is in the "intermediate" size category as .
defined by the Recommended Guidelines for

Safety Inspection of Dams.

Hazard Classification: The dam is in a rural
area where fallure may damage several homes
located approximately 2000 feet downstream
and several other homes located fuirther
downstream. Several farm buildings are
located approximately 1 mile downstream of
the dam and loss of livestock and damage to
farmland are likely in the event of failure
of the dam. Therefore, this dam is considered
in the "significant" hazard category as
defined by the Recommended Guidelines for
Safety Inspection of Dams. The hazard classi=-

fication used to categorize dams is a function
of location only and has nothing to do with
its stability or probability failure.

NAME OF DAM: JOHNS CREEK No. 4
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1.2.5 Ownership: The dam i1s owned by Mr. A. G.
St. Clair, 223 Church Street, Tazewell,
Virginia 24651.
1.2.6 Purpose of Dam: The dam is used for flood
control within the James River Basin.
1. 2.7 Design and Construction History: The existing
facility was designed by the U.S. Department
of Agriculture, Soil Conservation Service
(SCS). The dam, completed in 1966, was built
by Curtis Horton Contractors, Inc.
1.2.8 Normal Operational Procedures: The reservoir
1s malntained at normal pool elevation of
1862.3 feet M.S.L. No formal operating
procedures are followed for the dam. For a
more detailed operating assessment, see
paragraph 4.1.
1.3 Pertinent Data
b SR T 5 Drainage Area: The drainage area for Johns
Creek No. 4 Dam is 5.63 square miles.
Y32 Discharge at Dam Site: The maximum discharge
at the dam site 1s unknown.
Principal Spillway:
Pool level at top of dam . . 135 c.f.s.
Emergency Spillway:
Pool level at top of dam . . 6100 c.f.s.
b P B 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 feet
Top of dam 1897.2 46.5 1022 3.40 4400
Emergency spillway crest 1892.9 39.5 834 = 4000
Principal spillway crest 1882.3 29.3 465 155 3200
Secondary level orifice
invert (normal pool) 1862.3 12.0 65 0.21 1700
Streambed at downstream
toe of dam 1842+ — — - -

NAME OF DAM: JOHNS CREEK No. 4
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SECTION 2 - ENGINEERING DATA

Design: The site was investigated and the embankment
designed by the SCS. Incomplete SCS reports of the
field investigation and stability analyses are presented
in Appendix VII and VI, respectively.

The zoned embankment was constructed on alluvial,
colluvial, and residual silty sands (SM) which varied
in thickness between approximately 1 foot and 14.5 feet
along the dam centerline. These soils are underlain by
the steeply dipping Millboro Shale which contains a
seam of impure anthracite coal of unspecified thickness.

The test pit logs indicate that silty sand (SM) soils
were the predominant material from borrow sources for
embankment construction. Shale and silty sand (SM)
were obtained from the emergency spillway excavation.
According to the as~-built typical section shown on
Plate 5, the embankment was constructed of 4 zones.
Section 1, the center cover and the cut-off trench
backfill, was constructed of silt and clay (ML and CL).
Section 2, the upstream segment and the shell section,
was built of silty and clayey sand (SC-SM). Section 3,
located between the center and downstream sections, was
constructed of silty sand (SM) soil. The downstream
section (Section 4) was constructed of shale, which was
designed based on a minimum mass density of 12z p.s.f.

The upstream slope was constructed at ratios of 2.5:1

over 3:1 with a 12.5 foot wide berm at elevation 1863.0 feet
M.S.L., the slope ratio break point. The downstream

slope was built at a uniform 2.5:1 ratio.

A 6 inch diameter, bituminous coated, perforated metal
pipe foundation underdrain system was installed beneath
the downstream embankment section.

A 14 foot wide cut-off trench of variable depth was
excavated beneath the centerline of the embankment.

Because all the laboratory and stability analysis data
were not provided, complete evaluation of the design
cannot be made.

The slope stability analyses given in Appendix VI is
incomplete in that the zoning of the various soils used
in the analysis are unknown and no analysis of downstream
slope stability is given. However, the following
saturated shear strength parameters were used based on
laboratory test data. The type of tests used for
obtaining these parameters is not known.

NAME OF DAM: JOHNS CREEK No. 4
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Percent Maximum

Standard Density @ " c(p.s.f.)
Foundation (SC) - 25.5° 325
Embankment (SC-SM) 95 25.59 150
Embankment (SC-SM) 98 28.0° 550
Embankment (Shale) 95 39.0° 450

The upstream slope configuration studied in this analysis
is similar to the as-built design. The analysis was

made for a full drawdown condition, using the Swedish
Circle Method. The minimum safety factor was only 0.92
at 95 percent maximum density. At 98 percent compactidn,
the minimum safety factor was an acceptable 1.61.

Apparently, other analyses were completed but not
available for review by Michael Baker, Jr., Inc. The
text of the design report, page VI-1 of Appendix VI,
indicates the following minimum safety factors for
embankment placement at 98 percent maximum standard
density with @ = 28° and ¢ = 550 p.s.f. for a slope
configuration similar to the as-built typical but with
no specified zoning:

Upstream slope: 1.35
Downstream slope: 1.57 (with foundation drain)

Although no settlement calculations were available, it
was recommended in the SCS design report that a 2.0 foot
overfill be placed between Stations 5+50 and 8+00 to
provide for approximately 1.5 foot settlement of the
embankment and approximately 0.5 feet of the foundation.

The emergency spillway channel required no special
treatment.

Construction: The dam, constructed by Curtis Horton
Contractors, Inc., was completed in 1966. Construction
records were not available for this inspection; however,
as-built drawings were reviewed and were subsequently
verified in the field. Construction reports are on
file in Washington, District of Columbia.

Operation: There are no formal operating procedures

for this dam. The previous maximum discharge at the

site is unknown. For a more detailed operating assessment,
see paragraph 4.1.

NAME OF DAM: JOHNS CREEK No. 4
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2.4 Evaluation

2.4.1 Design: The as-built drawings and design
report were available to assess all aspects
of design except for embankment stability as
noted above. The hydrologic and hydraulic
data provided was adequate for design review.
The assessments made in this report are based
on available design data along with field
observations.

2.4.2 Construction: No construction records were
avallable for review. The as-built drawings
indicate changes or modifications that were
made during the construction.

2.4.3 Operation: Annual operation and maintenance
inspection reports were available for review
(see Appendix V).

i NAME OF DAM: JOHNS CREEK No. 4
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3.1

Findings
3.1:1

SECTION 3 - VISUAL INSPECTION

General: When the field inspection was made
on 9 May 1979, the reservoir was at normal

pool elevation; the weather was partly cloudy
with temperatures in the mid-70's F. and
ground conditions were dry. The dam and
appurtenant structures were generally in good
condition. The only problems found are
considered to be relatively minor--erosion in
the emergency spillway area and on the upstream
embankment face (see Photos 1 and 5). Plate 1
is a Field Sketch of conditions found at the
time of the inspection. The complete visual
inspection check list is found in Appendix III.
The following are brief summaries of conditions
found during the inspection.

Dam: No cracks, slumps, bulges, or other
indications of surface movement or embankment
distress were noted. The downstream toe of
the embankment on both sides of the outlet
works contained some clear seepage, as did
the plowed field to the right of the downstream
channel (see Photo 8). This condition is not
believed to indicate any potential stability
problems. Since the reservoir was at normal
pool during the inspection (and therefore the
hydraulic head was low), it is recommended
that the seepage be checked when the reservoir
level is higher to determine any significant
increase in the rate of seepage. There has
been some minimal wave erosion of the upstream
embankment face below the previous high
waterline (see Photo 1). Other than this
area, no major evidences of erosion were

found on the embankment. The steep slope of
the disposal area for rock excavated from the
emergency spillway contains slabs of shale
which are decomposing into splintery fragments
and falling at a relatively slow rate into

the reservoir (see Photo 5). The shale cut
slope on the right of the emergency spillway
is also deteriorating, resulting in an accumu-
lation of talus in the emergency spillway

(see Photo 6). There are a few small trees
(generally less than 2 inches in diameter) on
the embankment which should be removed.

NAME OF DAM: ngNS CREEK No. 4

P e T




3.2

3.1L.3 Appurtenant Structures: No apparent structural

deficiencies were found during the inspection.

3.1.4 Reservoir Area: No apparent unstable areas
were noted 1n the reservoir area. The area
upstream from the disposal area is moderately
sloped and heavily wooded. The slope on the
left is relatively flat and appears to be
stable although there are some wet areas (see
Photo 7).

3. k.S Downstream Channel: The area around the
outlet structure and the upper portion of the
downstream channel contains a dense growth of
small trees, generally less than 2 inches in
diameter, and brush which should be removed
(see Photo 3). Otherwise, the downstream
channel is unobstructed and the outlet works
are in good condition.

Evaluation: The dam and appurtenant were generally in
good condition. The deficiencies on this dam are the
brush and small trees which should be removed from the
area of the outlet works and from scattered locations
on the embankment. The shale debris which is forming
from the rock in the disposal area and from the shale
bedrock in the emergency spillway cut slope poses no
problem to the proper functioning of the dam. It is
doubtful if a well developed vegetative growth can be
established in these areas. Although the small amounts
of wave erosion occurring on the upstream embankment
face pose no threat to the stability of the dam, it is
recommended that the area be seeded with water tolerant
plants as part of general maintenance. In addition,
the debris along the upstream embankment slope should be
removed.

NAME OF DAM: JOHNS CREEK No. 4
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SECTION 4 - OPERATIONAL PROCEDURES !

Procedures: There are no formal operating procedures
for Johns Creek No. 4 Dam. The reservoir level is
maintained by the secondary level orifice inlet located
on the right side of the riser.

During periods of heavy inflow, the excess water is
diverted around the dam by means of the emergency
spillway. A berm was constructed between the embank-
ment and spillway to protect the downstream toe from
erosion caused by flow through the emergency channel.
This berm, which is approximately 200 feet long, directs
the flow through the emergency spillway channel to a
point belcw the dam where it enters the downstream
channel.

Maintenance of Dam: The Natural Bridge Soil and Water
Conservation District personnel along with local SCS

representatives perform an annual inspection of the i
Maintenance of the dam is provided by the Natural -

dam.
Bridge Soil

Maintenance

and Water Conservation District.

of Operating Facilities: The Natural

Bridge Soil
maintenance

warning System At the present time, there is no formal

and Water Conservation District provides
of the operating equipment.

warning system or evacuation plan in operation.

Evaluation: Maintenance of the dam is considered
adequate.
NAME OF DAM: JOHNS CREEK No. 4
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SECTION 5 - HYDRAULIC/HYDROLOGIC DATA

5.1 Design: Normal pool (elevation 1862.3 feet M.S.L.) is

-

5.

maintained by the 12 inch by 18 inch secondary level
orifice-inlet on the right face of the concrete riser.

The orifice invert was established at the elevation
sufficient to store the 50-year sediment accumulation.

The riser crest elevation (1882.3 feet M.S.L.) was
established at the minimum elevation to store an additional
1.2 inches of runcff above normal pool. The capacity

(120 c.f.s. with the reservoir level at the emergency
spillway crest) 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 resonable time (less than
10 days).

2) Not passing damaging floods downstream.

3) The capability of the reservoir to store the
floodwater.

The crest (elevation 1892.9 feet M.S.L.) of the emergency
spillway was established at the elevation needed to

store the 50-year flood. The elevation of the top of
dam (1897.2 feet M.S.L.) was established by use of the
freeboard hydrograph. The freeboard hydrograph was
developed for a class "b" structure and was obtained by
utilizing a 6-hour rainfall of 14.1 inches producing a
storm rainfall of 10.16 inches.

Hydrologic Records: No rainfall or stream flow records
were avallable at the dam site.

Flood Experience: No exact high water marks were
available. However, it is apparent from the previous
high water line along the face of the dam that water in
the reservoir has reached an elevation of at least
1882.3 feet M.S.L. in the past.

Flood Potential: The Probable Maximum Flood (PMF) and
1/2 Probable Maximum Flood (1/2 PMF) were developed and
routed through the reservoir by use of the HEC-1l DB
computer program (Reference 9, Appendix VIII) and
appropriate unit hydrograph, precipitation, and storage-
outflow data. Clark's T_  and R coefficients for the
local drainage areas wer& estimated from basin character-
istics. The rainfall applied to develop the unit
hydrograph was obtained from the U.S. Weather Bureau's
publication (References 5 and 16, Appendix VIII). The

NAME OF DAM: JOHNS CREEK No. 4
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inflow hydrograph for the PMF was developed by the
Corps of Engineers using a rainfall of 33.4 inches in
24 hours producing a runoff of 31.7 inches. Losses
were estimated at an initial loss of 1.0 inch and a
constant loss thereafter of 0.05 inch per hour.

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

Regulation of flow from the reservoir is automatic.
Normal flows are maintained by the secondary level
orifice-inlet in the riser with an invert elevation of
1862.3 feet M.S.L. and the crest of the riser with an
elevation of 1882.3 feet M.S.L. Water entering the
inlets flows through the dam in a 30 inch diameter
reinforced concrete conduit. Water also flows past the
dam through the ungated, vegetated, emergency spillway
in the event water in the reservoir rises above an
elevation of 1892.9 feet M.S.L.

Outlet discharge capacity, and reservoir area and
storage capacity were taken from the SCS Design Report.
Hydrograph data and routing computations for PMF and
1/2 PMF were computed as part of this report. The

flood routings were begun with the reservoir level at
normal pool.

Overtopping Potential: The probable rise of the reservoir

and other pertinent information on reservoir performance
are shown in the following table:

NAME OF DAM: JOHNS CREEK No. 4
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TABLE 5.1 RESERVOIR PERFORMANCE /
Hydrographs
Item Normal 1/2 PMF PMF(a)
| Peak flow, c.f.s.
| & Inflow 6 14,085 28,170
f Outflow 6 14,029 28,105
Peak elev., ft. M.S.L. 1862.3 1898.6 1900.3
b Emergency spillway(b)
1 (elev. 1892.9 feet M.S.L.)
Depth of flow, ft. -
! Average velocity, f.p.s. - 3.8 4.9
| Duration of flow, hrs. - 11.1 12.6
! Non-overflow section
(elev. 1897.2 ft. M.S.L.)
Depth of flow, ft. - 1.4 3.l
Average velocity, f.p.s. - 3.1 4.7
Total duration of overtopping, hrs. - 3.2 5.2
Tailwater elev., ft. M.S.L. 1842 .5(c) - -

3 (a) The PMF is an estimate of flood discharges that may be

- expected from the most severe combination of critical
meteorologic and hydrologic conditions that are reasonably
possible in a region.

(b) Depth and velocity estimates were based on critical depth
at control section.

(c) Tailwater at time of inspection.

5.7 Reservoir Emptying Potential: A 24 inch sluice gate on
the upstream face of the riser is available to dewater
the reservoir. According to the SCS Design Report, the
time for the reservoir level to decrease from the
emergency spillway crest (elevation 1892.9 feet M.S.L.)
to the riser crest (elevation 1882.3 feet M.S.L.) is

; approximately 2 days. From this level, it would take

i approximately 13 days to return to the secondary level

orifice invert (elevation 1862.3 feet M.S.L.) The

reservoir drawdowns, as determined by the SCS, were
computed neglecting inflow.

5.8 Evaluation: Johns Creek No. 4 Dam is an "intermediate"
size-"significant" hazard dam requiring evaluation for
a spillway design flood (SDF) equal to the 1/2 PMF.
The 1/2 PMF was routed through the reservoir and found
to overtop the dam by a maximum depth of approximately
1.4 feet with an average critical velocity of 3.1
f.p.s. Total duration of dam overtopping would be
approximately 3.2 hours. The spillway is capable of
passing only 25 percent of the PMF.
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Conclusions pertain to present day conditions and the

effect of future development on the hydrology has not
been considered.
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SECTION 6 - DAM STABILITY

6.1 Foundation and Abutments: Boring and test pit information
shown on the as-built drawings and available geologic
and laboratory reports were used in combination with
field observations to determine foundation conditions
at the dam site.

Bedrock beneath the dam is primarily the Lower Devonian,
Lower Millboro shale, which is described as steeply
dipping, carbonaceous, black, fissile and containing a
seam of impure anthracite coal of unknown thickness.
The foundation soil cover along the centerline of the
dam varies in thickness from approximately 1 foot to
greater than 14.5 feet and consists mainly of alluvial,
colluvial, and residual soils which were classified as
silty sand (SM). Portions of the soil mantle below the
SM cover contain boulders and cobbles. The as-built
sections show that the embankment was constructed on
these foundation soils, with only the cut-off trench
extending to bedrock.

The soils in the left abutment are mainly colluvial,
whereas those on the right abutment are residual,

thinly overlying shale bedrock. Shale is presently
exposed in the deep cut slope of the emergency spillway.

A 14 foot wide cut-off trench of variable depth was
excavated along the centerline of the embankment. A
foundation drain, consisting of 6 inch diameter bituminous
coated metal pipe, was placed beneath the downstream
embankment slope.

6.2 Stability Analysis

6.2.1 Visual Observations: No tension cracks,
bulging, or other evidence of movement were
noted anywhere on the embankment or beyond
the toe. Some clear seepage (too small to
measure) is occurring at the downstream toe
area as discussed in paragraph 3.1.2.

6.2.2 Design Data: As a result of its analyses,
the SCS recommended that the zoned embankment
be compacted to 98 percent maximum standard
desnity to the following slope configuration,
with a cut-off trench to firm bedrock across
the floodplain:

Upstream: 2.5:1 over 3:1 with a 13 foot berm
at elevation 1863.0 feet M.S.L.
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Downstream: 2.5:1 with a drain at c/b = 0.6.

The SCS design report also recommended that
the more plastic CL and ML soils be used in
the (trench) backfill and center section,
with SM or GM material in the downstream
section above the phreatic line, if possible.
Two feet of overfill was recommended to
compensate for 1.5 feet of settlement in the
fill and 0.5 feet in the foundation.

The typical Section of Compacted Fill shown
in the construction drawings indicates that
the slope configuration was essentially the
same as that recommended. The section shows
the zoning also to be similar, with the
following configuration:

Section 1: The center core and cut-off
trench backfill were built of compacted silt
and clay (ML and CL).

Section 2: The upstream section and shell
were constructed of compacted silty and
clayey sand (SC=-SM).

Section 3: This section is located between
the center and downstream sections and constructed
of compacted silty sand (SM).

Section 4: Shale was used entirely for
construction of this downstream section.

The SCS used the Swedish Circle Method for
analyzing dam stability. Although all of the
test data and analyses information were not
available for review, the information presented
in Appendix VI is the analyses of an embankment
compacted to 95 percent and 98 percent of
maximum standard density. The following
parameters used in the analyses are based on
laboratory tests. Information explaining the
type(s) of tests used to obtain this data was
not provided.

Percent Maximum
Standard Density [} S(D.a3.£:)

Foundation (SC) -
Embankment (SC-SM) 95
Embankment (SC-SM) 98
Embankment (Shale) 95
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Only the upstream slope configuration was
analyzed and no cross section was given to
indicate zoning. However, the slope and berm
configuration are similar to the as-built
design. For a full drawdown condition, using
saturated shear valves, the minimum safety
factors were 0.92 at 95 percent compaction
and 1.61 at 98 percent compaction.

However, other analyses were apparently made.
The design report indicates the following
safety factors for an analysis using an
embankment shear strength of @ = 28° and c =
550 p.s.f. at 98 percent embankment compaction,
for a section across the floodplain. No

other information was available.

Upstream: On the 2.5:1 over 3:1 slope with
I3 foot berm and slope change at elevation
1863.0 feet M.S.L., the safety factor was 1.35.

Downstream: For a 2.5:1 slope with drain,
the safety factor was 1.57.

Operating Records: The available SCS operation
and maintenance inspection reports since
January 1975 indicate that a problem with a
slow drawdown was effectively corrected in
1975 by the SCS by revising the first stage
opening. The 1975 inspection report indicates
that the relatively small size of the first
stage opening resulted in water standing over
much of the temporary storage area too long
during wet periods; no vegetative cover could
be maintained. Otherwise, no problems with
dam stability were found. Operation and
maintenance inspection reports are provided
in Appendix V.

Post-Construction Changes: The only known
post-construction change was the revision to
the first stage opening previously discussed.

Seismic Stability: Johns Creek No. 4 Dam is
located in Seismic Zone 2 and is considered
to have no hazard from earthquakes, according
to the text of Recommended Guidelines for
Safety Inspection of Dams, provided static
stability conditions are satisfactory and
conventional safety margins exist.

=
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6.3 Evaluation: Although the as-built zoning of the

3 embankment may vary from that analyzed by the SCS

(design information is incomplete), the embankment :

: design appears adequate. No evidence of embankment =
instability was observed during the field inspection '

; and no indications of unstable conditions have been

‘ recorded in the inspection reports. The safety factors

given 1in the design report meet the minimum acceptable
safety factors.

Although the clear seepage at the toe of the embankment
did not appear to be significant at the time of inspec-
tion, additional inspections should be made periodically
during periods of high reservoir levels to determine
changes 1in the rate of seepage or the appearance of
muddy water. Should adverse changes be found, further
investigation into embankment stability should be made.

i

"

Based on the field inspection and records of past

inspections, 1t appears that the embankment is stable
and the design adequate.

PR oL T

The left cut slope of the emergency spillway separates
the spillway from the right side of the downstream
embankment slope. The cut is through soil and weathered
shale and is provided only with vegetative growth for
erosion protection. This slope would serve to divert
water from the embankment during periods of high flow
through the emergency spillway. Riprap protection of

this slope would prevent erosion during periods of high
flow.

3 1%

-

(e
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SECTION 7 ~- ASSESSMENT/REMEDIAL MEASURES

Dam Assessment: The dam and appurtenant structures are
generally 1n good overall condition. No deficiencies
were discovered during the field inspection and office
analysis which would indicate the need for emergency
attention. Riprap on the slope of the berm on the left
side of the emergency spillway would prevent erosion
during high flows.

Using the Corps of Engineers' screening criteria for

initial review of spillway adequacy, the 1/2 PMF was
selected as the SDF for the "intermediate" size-"significant"
hazard classification of Johns Creek No. 4 Dam. It has

been determined that the dam would be overtopped by the

SDF by a maximum depth of 1.4 feet with an average critical
velocity of 3.1 f.p.s. and would remain above the top of

dam for 3.2 hours. The spillway will pass only 25 percent
of the PMF and is therefore adjudged as inadequate.

The seepage at the downstream toe on both sides of the
outlet pipe was too small to measure and, therefore, is
not considered a threat to the stability of the embankment.
However, the reservoir, at normal pool at the time of
inspection, only created a head of approximately 15 feet
and therefore the conditions did not represent the most
serious seepage condition that may occur. For this

reason, the seepage rate should be checked for increased
flow at times when the reservoir is at higher levels.

The recommended remedial measures are not considered
urgent and therefore may be accomplished as part of the
annual maintenance and inspection program.

Recommended Remedial Measures: The following repair
items should be completed as part of the general mainte-
nance of the dam:

1) Remove brush and small trees from the area
around the outlet works and scattered locations
on the embankments.

2) Seed the wave erosion area on the upstream
embankment with a water tolerant vegetation.

3) Remove the debris from the upstream embankment
slope.

4) Install a staff gage to monitor reservoir
levels above normal pool.
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APPENDIX II

PHOTOGRAPHS
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Photo

Photo

Photo
Photo

Photo

Photo
Photo

Photo

Note:

CONTENTS

l: Upstream Embankment and Riser

2: Riser with Trash Rack, Lift Pedestal,
and Stem for Reservoir Drain

3: Impact Basin and Outlet Channel
4: Submerged Toe Drain Located in Impact Basin

5: Upstream View of Emergency Spillway
and Rock Disposal Area

6: Right Cut Slope of Emergency Spillway
7: View of Left Reservoir Area from Upstream Embankment

8: View of Downstream Channel Area

Photographs were taken on 9 May 1979.

NAME OF DAM: JOHNS CREEK No. 4
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JOHNS CREEK No. 4 DAM

PHOTO 1. Upstream Embankment and Riser




JOHNS CREEK No. 4 DAM

PHOTO 3. impact Basin and Outlet Channel




JOHNS CREEK No. 4 DAM
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PHOTO 8. View of Downstream Channel Area
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APPENDIX III

CHECK LIST - VISUAL INSPECTION
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APPENDIX IV

CHECK LIST - ENGINEERING DATA
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APPENDIX V

OPERATION AND MAINTENANCE INSPECTION REPORTS
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NATURAL BRIDGE SOIL AND WATER CONSERVATION DISTRICT
May 25, 1979

Route: 1, Box 274
Daleville, VA 24083

Thomas W. Suith

Michael Baker, Jr. Inc.
Engineers and Surveyors

4301 Dutch Ridge Road

Box 280

Beaver, Pennsylvania 15009

Dear Mr. Smith:

Enclosed are copies of the last five(5) years operation and mainte-
nance inspection reports of the dams on Johns Creek Watershed. These are
the reports you requested by letter dated May 17, 1979.

We would like to receive a copy of your inspection report for our
information and files. ~

Sincerely,
/ %
SRS (o)
Jatk W. Bostic, Chairman

Enclosures

%

RGN TARE | 2 S
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P, 0. Box 3¢
Fiacastle, Va. 24090

June 9, 1978

David R, Grimmwsed

State Conservatiemist
Seil Comservation Service
P. 0. Bem 10026
w. Va. 23240

Subjects EBSWCD Asmusl O&M Report (1978) Johms Creek Watershed
Desr Mr. OGrissved,

Matriet Director J. Frameis Roee and myself alomg with D, A. Towler, District
Censerveticnist mede the smmusl operation and maintemance inspection of the i
Jehms Cresk Watershed prejest ea Jume 6, 1978, !

All strustures (Mos. 1,2,3 and 4) were fownd to be in a safe and satisfactory
opaxriting condition. The water levels were at their normal levels. The ceo-
erets risers and principal spillways along with the metal trash racks and
ladlexs were found te de ia goed conditiea.

The vegetative eover ea all dame wan ia goed condition, Dem No. ) was being
grased aad ot preseat the grasing was at am acceptadle level.

Comsideradle dabris hes sscumlated alomg the face of Dam #2 and needs to be
senpved.

The repair werk has beea completed by the district te the gully in the eamcess
read leading te the Bmsrgency Spillwey oa Dem #2 (this item mentioned in the
1977 Q&M repest).

Comservation plans have been developed during the present calendar year to
cover Dams #1 and 3. These conservatioa plans with the land user will be used

a8 the basis for normal maintemance of these areas. &

-— -
”
»7

W o |
P, B. Wsghssen |
Chairsen, Natursl Bridge SWCD 1

) , L. 4
R L~
Plstrict Comservationist

{
|
cet J. N, Betts w/enclosyres V-2 l
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UNITED STATES DEPAR TMENT OF AGRICULTURE
SOIL CONSERVATION FRVICE

Re. 1 Box 274
Daleville, Va. 24083

VW/S = lJohms Creek Wstershed DATE  3ume 2, 1977
Anmal Operatiom and Maintsnsace Imspectien

J. M. Betts
Area Comservatiocaist
Harriscaburg, Va.

This is & report of subject imspection of Deme I,
by the Natwral Bridge SWCD Directer Frescis Ress
vationist D. A. Towler ou May 24, 1977,

In general all four dams ware fowad to be ia very goed conditiea. A smell 3
smount of dedris was fowsd depesited aleug the high weter limes fres a hasvy
rain in esrly spring. This debris {s lightly scattered and mo predlams are .

anticipated.

3
d
- ]
C»
1
-4

The low stage erifica ec Dem #2 hes a small smevat of dabris in the epesing.
The preseat lasser of the lake will be contacted by the NBSVCD to remsve

this edstructicn. The access read te the IS e Dam #1 {9 eroding bdeside the
stene that the WBSWCD used im 1976 to (ill a similar small gally. The MASWCD
will contact a coatractor to discuss arramgemeats su repairing this guily.

Fraocis Ross
Matural Bridge SWCD Directer

1/ \
'.I/(;/ “Z:-"‘ - /J'\/

D. A. Towler
$CS District Comsarvatioafst
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¢ NATURAL BRIDGE SOIL AND WATER CONSERYATION DISTRICT
P. 0. BOX 56, FINCASTLE, VIRGINIA 24090
June 23, 1976

David N. Grimwood

State Conservationist
Soil Conservation Service
P. 0. Box 10026

Richmond, Virginia 23240

SUBJECT: NBSWCD Annual O & M Inspection Report 1976, Johns Creek
Watershed Project

Dear Mr. Grimwood:

District Director J. F. Ross and myself, accompanied by Huey Kelly and
W. B. Garrett (local SCS technicians) made the NBSWCD annual inspection
of the completed portion (floodwater retarding structures Nos. 1, 2, 3,
and 4) of the Johns Creek Watershed Project June 1l.

All structures appeared to be safe and operating satisfactorily.

Specific Findings:

Dam #1 - Overall appearance - good; vegetative cover - 98% sericea
(ungrazed and unmowed); fertilizing needed in part cf
emergency spillway to rejuvinate thin area; perm aand
portion of dam adjacent to normal pool level mostly bare,
needs to be established in a water tolerant cover such as
Reed' Canary grass -; riser openings clear; small amount
of deBris on face of dam, small trees adjacent to loose
rock gutters at end of dam need removing.

Dam #2 - Overall appearance - good. Vegetative cover same as i1,
(the Natural Bridge District had repaired the gully
mentioned in it's 1975 O & M report); there was some
debris around lst stage riser intake and considerably

f more on face of dam and south bank of the permanent

pool. Bare car tracks evidenced too much travel through
the emergency spillway; (the district has initiated steps
to control this).




TR B i

Mr. Grimwood -2 = June 23, 1976

Dam #3 - Overall appearance - good; vegetative cover same as #1.

Dam #4 - Overall appearance - good; vegetative cover same as for
#1. Change in 1lst stage opening made by SCS last fall
appears to have corrected the too slow draw dcwn problem.

No major flooding conditions took place in the watershed during the past

year.

The NBSWCD expresses appreciaticn to the USDA - SCS for work performed as
needed to correct the lst stage opening of riser at the No. & dam.

3 Sincerely,
7——*‘-—*
//‘3“74,/: bop Lo
#( D. Hughst

Chairman, NBSWCD District

L R N BN 4 R
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December 16, 1978

Navid N, Grimwooxl

State Conservetionsyst
Soil Conservation Service
P. 9. Dox 19026

Nichmond, Va. 23240

SUBJECT: NRSWCD Annual O&M Report (197S5) Johns Creek Watershed

Near Mr. Grimwood:

District Nirector J. F. Ross and myself made the NBSWCD annual inspection of the
corpleted portion (floodwater retarding structures Nos. 1,2,3 and 4) of the Johns
Creek Watershed Project on August 19, 197S.

All structures were found to be in substantially safe and satisfactory operating
condition with the following excentions::

Structure No. 4 - Due to the relatively small size of the first stage opening
in the riser, moderately wet periods result in waters standing over much of
the ""designed’ temporary storage area too long and no vegetative cover could
be maintained on these lands. This condition also lowered the flash flood
storage potential considquub’/y . (District Comservationist NDwight Towler,

USDA, SCS informed our directors in Noveamber that the SCS had completed work
on the riser designed to correct this situation.)

Structure No. 2 - An active gully 1 to 2 feet in depth 200+ feet long was
cutting into the steep access area leading from the emergency spillway.

Mhile not presently affecting the strucfures operation<, if left unstabilized,
this gully could develop into a serious source of erosion and sediment.

The District is currently considering slternatives for correcting this problen

but nc final decision has bheen made.to date. ‘ )

The protection given bv these Jams during the past years intensive rains on
Johns Creek was appreciatively noted by many people living in that valley.

Yours very truly,

/
: ;
Z7 /';/./ 1 ﬁé'
PR v/az(;?Q;ntvqf
V-6 P. 7, Yughston’
Chairman Roard of Directors

R i
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UNITED STATES DEFARTMENT OF AGRICULTURE
SOIL CONSERVATION SER.ICE - P. 0. Box 47, Pincastle, Va. 24090

W8 - Johms Creek Watershed DATE Jeam. 10, 1975
Annual Maintenance Imspection

¥=m. D. Richardson

Area Conservationist

S8cil Conservation Service
Route 1, Box 2Tk
Daleville, Virginis 24083

This is a report of the snnual maintenance inspection on

Johns Creek Watershed Dams 1, 2, 3, and b. This inspection
vas made Jjointly by Batural Bridge SWCD Direetor Jack Larkins,
SC8 District Conservationist D. A. Tovler, and 5C8 Techniecian
W. B. Garrett on January 9, 1975.

In genersl all four dams vere found to be {a very good comdi-
tion. Some erosion i{s ocecuring on the area delov the INS on

Site #2 which vas damaged and subsequently repeired folloving
the May 23, 1973 storm.

Ho progress has been made in obtaiaing a contractor to make
the plsaned alterations to the lov stage orifice on Dam fFk.
/S

< / ",. P
A~ ey A
J4ekx Lapkins - i
" Patural i;j}&o SWCD Director
P

L \
T

D. A. Towvler
8C8 District Coaservationist
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Rey S. Decker
Subl: ENG - Soil Tests 22 - Virginia WP-08, Johns Creek, Site K. o
(Cratg County)
C. Permaatilitv: A test was made on Sample 65W803 (1il.l) compacted to

113 .1
95% of muximum standard density. A rate of k = 0.0009 ft./day was
recorded. It appears that with exception of the SM the permeadbility
of a1l tne 50il materials submitted will be very low.

D. Shear Strength: Tests were made on the SC-SM sample, 65W303 £111.1),
at boih ook end 98¢ of maximum standard density. Resulting shear
parameters were § = 25.5°, ¢ = 150 p.s.f. and @ = 28%, ¢ = 550 p.s.f.,
respectively, on a total stress basis.

E. Comsolidation: Based on the consolidation phase of the shear test, it
appears that a potential of about 0.06 ft./ft. is to be expected in the
SC material at the base of the fill.

SLOPE STABILITY ANALYSIS:

Slope stability was checked by a circular failure method. The slopes would
have e be considerap.y revised for the strength shown by the placement at
the lower density.

For placement at 98% of maximum standard density and embankment shear

strength of ¢ = 28°, ¢ = 55 p.s.f., the floodplain section is most critical.

Minimum safety factors are as follows:

Upstream: - On the 2 1/2:1 over 3:1 slope with 13' berm and slope
change at elevation 1863.0 - Fy = 1.35.

Downstream: For 2 1/2:1 slope with drain at c¢/b = 0.6 - Fg = 1.57.

SETTLEMENT AND STRAIN ANALYSIS:

Based on the classification of foundation and embankment materials and
the topographic features, no unusual problems are anticipated due to settle-
ment and the resultant strains.

CONCLUSIONS AND RECOMMENDATIONS

A. Cutoff: A cutoff to firm bedrock is recommended across the floodplain
and lower abutments from Station 4+50 to 8+50. Above this (elevation
1860.0), a depth of cutoff is recommended sufficient tq,intercept any
surface disturbances such as root holes, burrows or ground cracks.
This will require a 4' to S' depth in the abutments and up to 10"
acrose the floodplain.: (See line for proposed trench bottom on
centerline profile.)

A normal trench bottom width of 12' to 15' is sufficlent.

et AU 3%,

MERMNOA S - DA, . T v e
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ubj: ENG - Soll Tests 22 - Virginie WP-028, Jonns Creek, Site No. &
>
Creig Ccunty)
Eeckfill with fine CL material like 65#w8C1 (106.1) egeinst the rock

urfaces. A5 beckfill progresses, CL's like 65W43OL and 65W80%5 (12k.1
gnd 126.1) cen be used.

Plece all backfill et 98% of meximum standard density with moisture
controlled wet of cptimum.

Principal Spillwey: Bedrock profile at the propcsed location is not

uniform. A location 25' to 50' to the left may provide a more uniform
rock surface under the conduit.

In either location it appeers desirasble to construct a stilling basin
down into the shale to prevent a wide scour hole.

Unless nonuniform rock surface soils or density conditions are antici-
pated, the SC-SM and GC soils from TP # 307 should provide a good base
for the pipe cradle and no undercutting is recommended except to remove
cobbles and boulders to form a fine grade.

Camber is not recormended and horizontal strain should not exceed
0.00k ft./ft.

Backfill with fine CL against the pipe and use other CL for beckfill
as noted in the section on core trench backfill.

Use ¢ = 30° to represent the strength of moist backfill in conduit
loadi ng camputations.

rainage: A drain is recommended to control the phreatic line and
prevent piping in the deep boulder areas of both sbutments. -

A trench drain et ¢/b = 0.6 with a perforated pipe outlet across the
floodplain section and blind trenches up the sbutments is suggested.
It should extend laterally fram ¢ Station 3+00 to Station 9+10.

The trench should bottom in the cobbles or fractured shale throughout.
This will result in trench depths of about 3' to 1h'.

Suggested filter limits are shown on the attached Form SCS-353.

s
Embankment Design: The following are recommended:

1. Use the finer and more plastic CL's and ML in the backfill and
center section. Use the SM or &M in the downstream base. Place
the shale in the downstream section above the phreatic line if
possible.

dadenl e
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% Rev £, Dezzer B
v Sazfi: ENG - Soil Testve 22 - Virgl. , wp-05, Jonns Creex, Site No. «
: {Creig County)
2. Place ell scll material at 98% of maximun steniard dencsity with
compaction control based on the minus # & screen cize. FPlace the
shale al a minimun mass dry density of 122.C p.c.f. with moisture
added to total T% to 8%.
Minimum dry densities end recommended placement moisture ranges
are shown on Form SCS-372.
3. Make the upstream slope 2 1/2:1 over 3:1 with slope breeak and a 13’
berm at elevation 1863.0. Make the downstream slope 2 1/2:1 with
a drain at ¢/b = 0.6.
¢ 4. Provide 2.0' overfill from Station 5+50 to 8+00 to compensate for :
i residual settlement of about 1.5' in the fill and about 0.5' in b
the foundation. k
3
Prepared by: %'
Roland B. Phillips
!
i Attachments

cc: R. C. Barnes (5)
K. M. Kautz, Upper Darby, Pennsylvania (2)
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APPENDIX VII

GEOLOGIC REPORT
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fl_lgre on Johns Creek #4 there occurs a layer of impure anthracite coal in
\_ie Millboro black shale. This layer is possihly the anldest hed of coal

Form SC5.2764
Snee: ;. 50 _& UNITEC STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVIZE

10-5.
DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
GENERAL
sm._luginia_.om Craig . Pk = X, Sec. = T_= R_=_:witeshed_JOhns Creek
Subwatersheg w; und class AW Site number _ & ____ Sitegroup T Structure class b
Investigated e)ﬁé.QL_L_._G.{Ql.QzJ.s:_. Equipment used .Ca.s.e_dl.es.el_harl hoe (MOdel‘Daéso) 9/64
(signature ana titie; | $i2¢, make, mode!, et ;
Intematlonal TD9 dozer
SITE DATA
Drainage area size _ 203 s mi., 3603  scres. Type of structure RATER Fi11 Purpose M_Br_e_gn_t_m_n_ {
Direction of valey trend (downstream) SW__ Mazimum height of fill 33 ¢ 2 feet. Length of fill _880 q i
Estimated volume of compacted fill required ]él. 505 yards : 7

STORAGE ALLOCATION

Volume (ac. ft.) Surface Area (acres) Depth at Dam (feet)
Sediment 74 10,2 14
Floodwater 705 38,3 46

SURFACE GEOLOGY AND PHYSIOGRAPHY

Physiographic dmﬁpﬁongg&%n_g?vauﬁy__nwmvhymma Attitude of beds: Dip _44°W _ swikedt_36OF

Steepness of abutments: Lett__16 _ percent; Right __14& __ percent. Width of floodplain at centerline of dam 225 fee

General geology of site: mwmu&pmm_in_:hg_hmmu_

-

Millboro formation that ocecurs un ,

-

h e A T - .

Devonjam (lower Erien) sce (Pu=tts 1940). Butts recognized the difference
VIIi-1
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Me+thods and Procedires -

l. Use is maje of the U. S. Department of Agriculeure
Soil Classificsticrn System. The rariss of this system as
adapted to the use of the engineer are now being realized
(PCA Soil Primer).

- » 5.

2. Dry densities were made by use of the Speedy Moisture

Tester and the Eley Volumeter. The standard calibration chart
was used for the Speedy Moisture Tester. The specific instru-

ment has not been calibrated. Temporzry forms were used for
the computations.

3. Three seismic surveys and two resistiviter surveys
were made on Johns Creek #4, Seismic surveys #l and #2 were
taken to determine the rippability of the shale in the emer-
gency spillway. Seismic survey #3 was taken along the propos

ed

pipe location to determine the character of the rock here. One
resistiviter survey was taken in the shale and one resistiviter

survey was taken in the anthracite coal present. These were
taken to determine the presence of water in these rock types.

4, Permeability tests were conducted. From these results

k was determined as set up in temporary forms.

5. The pocket penetrometer was used as a guide to determine

the bearing strength of the soil in the foundation.

Centerline of the Dam =~

To identify the material present under the centerline of
the dam of this proposed location 12 test pits (TP 3 through
14) were dug. These showed that black shale and black shale
with anthracite coal underlie most of the foundation. The
black shale is fissile. It is composed of fine-grained clav.
particles. The black shale and anthracite coal is estimated
to be approximately 35 percent composed of hydrocarbons. It
is fractured into crinkly pieces. Black shiny faces are
present on these pieces. TP 14 shows the presence of a limy
to slightly limy shale. This shale is estimated to underlie
approximately 100 feet of the centerline of the dam at the
top of the dam on the left abutment.

Residual, alluvial and colluvial - alluvial soils are
present on the centerline of the dam. Residual soil occurs
from approximately station 2+00 to 3+30 and from station 4+60
to 5+45 on the centerline of the dam. This soil is shalldw.

3 0of & VA 494 - G
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Below this is a layer of brown silty sand (SM) that ranges

in depth up to 1.7 feet. The weathered fractured shale

below this layer was dug with a backhoe tc a deoth of 2.7

feet. Alluvial soil occurs both upstream ané dow“st*eaw

from this small hogback of shale. TP 302 anZ 303 and TF 305

through 308 were dug in this alluvium. These test pits showed

that 0.5 feet of topsoil (SM) is present. Below this laver is

brown silty sand (SM) that ranges in dep*h from 4.6 to 0.9 feet.
This layer has a dry density that ranges from 86.5 to 95.0

pounds per cubic foot. The moisture present ranses from 5.1 to
11.0 percent. Below this sandy laver is a layer of sandy,

silty, cobbly gravel (GM) that has en approximate thickness of

3.5 feet. The '"+4" fraction present is composed of subrounded ’
to subangular gravels and cobbles of sandstone. The "'+4" fractionj;
percentage increases downstream. =

2
e

The relief of the shale rockllne in the flood plain area
on the centerline of the pipe is 2,7 feet. The rockline slopes
gently downstream. Relief of the rock on the centerline of the
pipe is 5.4 feet. This black shale is fractured. Some silt is ,
present in the fractured planes. K

Foundation - ?

In addition to the test pits placed along the centerline
of the dam and along the principal spillway, four additional
test pits were dug to investigate the foundation of the dam.
These are test pits 401, 402, 501 and 502. These were all in
the flood plain area of the foundation. On the proposed toe
drain centerline two test plts (TP 501 and 502) were dug.
TP 501 had 0.5 feet of topsoil (SM) over 5.3 feet of sllty,
gravelly sand (SM). The C horizon of this Pope soil is estimated
to contain 15 percent ''+4" fractlon. This area contains less ;
gravel than any other area in the flood plaln under the foundation.
TP 502 showed that a gravelly Pope soil is present here. This
soil is similar to the material described along the pipe trench.
The relief of the rockline along the proposed toe drain in the
flood plain area is 2.0 feet. At TP 402 there occurs a gravelly
Pope soil (GM) that is similar to the soil previously described
on the centerline of the dam in the flood plain. Weathered
black shale with anthracite is present at a depth of 6.0 feet
at TP 402,

Emergency Spillway -

The emergency spillway is located on the right abutment.
It transects a small narrow hogback that is underlain by Millboro
black fissile shale. Seven test pits (TP 201 through TP 207)
were dug to investigate conditions in this cut. This soil has

50f o VA 494 - G
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The left abutment above the flood plain has z Jefferson
soil present. This colluvium has moved dowmn from Tevenmile
Mountain. Scattered on the ground surface 2re ancular cobbles

Pt

f Oriskany senZstone. +Trhe colluviuz hzs a depth of 3 tc %
feet on the peliment above the flcoc nlein, Purther up the
slope the Jefferson series is deep. FEere there ic 10 to 20
feet of yellow brown silty sand (SM). The arez covered by
this soil type is approximately 9 acres.

Butts, Charles, 1933, Geologic map of the Apnalachian Valley of
Virginia with explanatory text: Virginia Geol. Survey, Bull, 42,
P. S56.

Butts, Charles, 1940, Geology of the Appalachian Valley in Vir-
ginia: Virginia Geol. Survey, Bull. 52, p. 23,

Epperson, G. R. and Porter, H. C., 1963, Key to Soils of the
Appalachian Division of Virginia: Agricultural Extension Service,
Virginia Polytechnic Institute, Blacksburg, Va., p. 18-19,

Fenneman, Nevin M., Physiography of Eastern United States:
McGraw-Hill Book Co., New York, p. 260-265.

Joffe, Jacob S., 1949, Pedology: Pedology Publications, New
Brunswick, New Jersey, p. 484.

Judy, Charles N., 1962, Descriptive Soils Legend for Natural
Bridge Soil Conservation District of Virginia: U. S. Department
of Agriculture, Soil Conservation Service, p. 158,

Kane, John F., 1963, Soil Survey Handbook, Augusta, Page and
Rockingham Counties, Virginia: U. S. Department of Agriculture,
Soil Conservation Service, p. 76.

Pettijohn, F. J., 1957, Sedimentary Rocks: Harper & Brothers,
New York, p. 623-624.

PCA Soil Primer: Portland Cement Association, 33 West Grand
Avenue, Chicago, Ill., p. 17-19,

~
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SAMPLE LIST
SOIL AND FOUNDATION INVESTIGATIONS

Locoticn___Craig County Owner. =
{ Wotershea __Johns Creek ~ sup-wotershec_ Dicks Creel Site No
Submitted by Mack, T, Dote_Oct, 1o €
Sent by truck Government S/L No.
{carrier)
Field — Type of
Lab. St;mple Sampis Brscriphion DRpth Sample e
No. No. Location Grid or Station | From To Undist. Dist. ¥
- L 4+20 C/1. Dam| 1.0] 3.9 1 4
= ;T__ca_nm__ ZaTTon T 2mes
8-1 C/L Dam 6465 C/L Dam| 1.0/ 1.6 | “can :
9-1 C/L Dam 7430 ¢/ Ll 2.3 small
10-1 C/L Dam + 2.6 5.6 small
13-1 c/L Dam 9+65 c/L D 1.0 &.% small
120221 | Rorrow Area [167'L 3+08 B/t 1.0! 8.4 large
106-1 Borrow Area 33'L . 6+10 B/1] 1.0]1 7.0 large
108-1 _Borrow Area [112'L 6+78 B/L! 1.0l 6.7 large
111-1 Borrow Area | 280'R 4+50 13/1;1 1.0/17.8 large
1241 |_Borrow Area |156'R 10+65B/L 1.7| 7,2 large
126-1 Borrow Area 10'R 9453 B/Ll 1.0| 4.9 large
207-1 _|E Spillway 2415 C/L ES | 1.0! 3.5 | lar
g il I B Mea. . 1 3¢ i 1.01 2.9
307-2 C/1. Pipe i 2.9 6.2 large
501-1 Toe drain = [95'R 7+ Ll . 1.0l 8. B small
am
n
;]L
Originol to Soils Laboratory
Copy to Eand WP Unit VA<4Q4-G
Distribute other copies os directed by Stote Conservotionist Shee'Lof_.S.T‘S.ﬁnuni‘s

o ot |
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state __VAYEINIE  Counny Creig watershee S Ohng Creel:  -..a.xne-r  Dicks Creek
. -\ T s
Site number - Site group I____. Structire class — D Investigated by i saldo Date _9 /64
S1ghelute and title)
For In-Service Use Onlx Assieeush

5.

INTERPRETATIONS AND CONCLUSIONS

The foundation is underlain in the flood plain area by a layer of
gravel and gravellv sand. With this condition present the installaticn
of a cut-off trench should be strongly considered. If this measure is
taken the cut-off trench should be taken to rock or to the tightly
compacted boulder beds on the abutments.

The foundation in the seepage drain arez has a gravel layer on the

Tight side of the flood plain and a gravelly sand-layer on the-left
“side—of the flood plaifl. This condition-should-be—considered _in-tte

measures taken to control seepage.

Bearing strength of the material in the foundation is considered
excellent,

No black shale and anthracite should be removed from this bed under
the foundation of the dam. A resistiviter survey (R 1) showed some
water to be present in this stratum. However, the permeability of
this stratum is not considered to be a problem. The dip of this bed
would make removal of all material that has water present difficult

if not impossible. Also the dip and joint pattern of this bed would
tend to minimize the influence of this strata in passing water under
the dam. As black shale and anthracite are both resistant to colloidal
dispersion or solution the danger of piping is nil.

The relief of the black shale rockline along the proposed pipe center-
line is slightly irregular. Firm black shale underlies both the
proposed riser and bent locationm.

The black shale in the emergency spillway cut is considered to be
rippable with heavy equipment to a depth of 33.7 feet. This con-
clusion is drawn from several factors. One is that the maximum
average seismic velocity in this shale is 3,330 ft/sec. The Cater-
pillar Tractor Company ripper performance chart gives a seismic
velocity of 6,000 ft/sec as the upper limit of rippability with a D-§
tractor. Secondly, the Virginia Department of Highways has found the
fissile Millboro shale to be rippable to a depth of approximately 30
feet. Road cuts in Millboro shale were removed by a ripper.

Sufficient borrow material is available. The Jefferson colluvial

series is suggested to be used either as core or shell material. Pope
and Leadvale series material is suggested to be used only on the slopes.
Question exists whether the clay layer below the Pope series upstream
can be obtained. This material has water present in its lower part.

In wet weather pans might bog down running over this wet clay layer.

The shale removed from the emergency spillway cut should be used on

the downstream slopes.

Topsoil should be stockpiled and used for topdressing. Py P8 PP
py g (AT 28 e
YT R Ll :
e B,

_——

VII-6 % »




S i

)

s ok v SR\ M s - e =

APPENDIX VIII
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GENERAL REFERENCES

Bureau of Reclamation, U.S. Department of the Interior,
Design of Small Dams, A Water Resources Technical
Publication, Revised Reprint, 1977.

Chow, Ven Te, Handbook of Applied Hydrology, McGraw -
Hill Book Company, New York, 1964.

Chow, Ven Te, Open Channel Hydraulics, McGraw - Hill
Book Company, New York, First Edition, 1959.

Commonwealth of Virginia, “Geologic Map of Virginia,"
Department of Construction and Economic Development,
and Division of Mineral Resources, 1963.

HR 33, "Seasonal Variations 2f Probable Maximum Precipita-
tion, East of the 105th Meridian for Areas 10 to 1000
Square Miles and Durations of 6 to 48 Hours," (1956).

King, Horace Williams and Brater, Ernest F., Handbook
of Hydraulics, Fifth Edition, McGraw - Hill Book Company,
New York. 1963.

Soil Conservation Service, '"National Engineering Handbook -
Section 4, Hydrology," U.S. Department of Agriculture,
1964.

Soil Conservation Service, '"National Engineering Handbook -
Section 5, Hydraulics," U.S. Department of Agriculture.

U.S. Army, Hydrologic Engineering Center, "Flood Hydrograph
Package (HEC-1), Dam Safety Investigations, Users

Manual," Corps of Engineers, Davis, California, September
1¢78.

U.S. Army, Hydrologic Engineering Center, "“HEC-2 Water
Surface Profiles, Users Manual," Corps of Engineers,
Davis, California, October 1973.

U.S. Army, "Inventory of United States Dams," Corps of
Engineers, 9 September 1978.

U.S. Army, Office of the Chief of Engineers, "Appendix D,
Recommended Guidelines for Safety Inspection of Dams,"
National Program of Inspection of Dams, Volume 1, Corps
of Engineers, washington, D.C., May 1975.
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U.S. Army, Office of the Chief of Engineers, Engineering
Circular EC-1110-2-163 (Draft Engineering Manual),
"spillway and Freeboard Requirements for Dams, Appendix C,
Hydrometeorological Criteria and Hyetograph Estimates,"
(August 1975).

U.S. Army, Office of the Chief of Engineers, Engineering
Circular EC-1110-2-188, "Engineering and Design, National
Program of Inspection of Non-Federal Dams," Corps of
Engineers, Washington, D.C., 30 December 1977.
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U.S. Army, Office of the Chief of Engineers, Engineer
Technical Letter No. ETL 1110-2-234, "Engineering and
Design, National Program of Inspection of Non-Federal
Dams, Review of Spillway Adequacy," Corps of Engineers,
Washington, D.C., 10 May 1978.

U.S. Department of Commerce, "Technical Paper No. 40,
Rainfall Frequency Atlas of the United States for Dura-
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May 1961.
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