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20. Abstract

ursuant to Public Law 92-367, Phase I Inspection Reports are prepared

| under guidance contained in the recommended guidelines for safety

| inspection of dams, published by the Office of 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 conditions of the dam
is based upon available data and visual inspections. Detailed
investigation and analyses involving topographic mapping, subsurface
investigations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the
investigation is intended to identify any need for such studies. -

Based upon the field conditions at the time of the field inspection
and all available engineering data; the Phase I report addresses the
hydrauli¢, hydrologig, geologic, geotechnic, structural aspects of
the dam,/ The engineering technidues employed give a reasonably
accuraté assessment/of the conditions of the . It should be
realized that certain engineering aspects cafnot be fully analyzed
during a Phase I inspection. /Assessment and remedial measures in the
i | report include the requirements of additional indepth study when
| necessary.

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

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 is based upon available data and visual
inspections. Detailed investigation and analyses involving
topographic mapping, subsurface investigations testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
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,
while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain
conditions which might otherwise be detectable if inspected
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
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
peint 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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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: White Oak

State: Virginia

County: Madison

Stream: White Oak Run

Date of Inspection: 28 November 1978

BRIEF ASSESSMENT OF DAM

White Oak Dam is an earth dam approximately 65 feet high and
S00 feet long. The dam is owned and operated by the Town of
Madison, Virginia and was designed by the U.S. Soil Conserva-
tion Service (SCS). The visual inspection and review of
as-built drawings indicated no serious deficiencies requiring
emergency attention.

According to Corps of Engineers' criteria, the dam should

pass a spillway design flood equal to the Probable Maximum
Flood. The dam will safely pass 67 percent of the Probable
Maximum Flood without overtopping. Therefore, the spillway

is inadeguate but not seriously inadequate. Evidence of
seepage or slope instability that would threaten the integrity
of the structure was not observed. However, stability analyses
completed during the design of the dam show that upstream and
downstream berms recommended during the design were not shown
on the design drawings and were not constructed. The available
design documents do not explain the omission of the berms. Re-
examination of the embankment stability is recommended within
one year of the date of this report.

Recommended remedial measures to be scheduled during the
annual operation and maintenance inspection program are to:
remove debris from the reservoir area, remove small trees
and brush from the embankment, and repair animal burrows.
..1glnal signed by
MICHAEL BAKER, JR., INC. SUBMITTED: JANES A, WALSH
James A. Wals
Chief, Design Branch
Original signed by

- . RECOMMENDED: ZANE N. GOODWIN
Chairman of the Board and 2ane M. Goodwin
Chief Executive Officer Chief, Engineering signed by:
APPROVED: __ Douglas L. Hallen

Douglas L. Haller
Colonel, Corps of Engineers
District Engineer

Date: MAR 23 1979
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1.1 General

102

1.1.1

1.1.2

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: WHITE OAK ID# VA 11301

SECTION 1 - PROJECT INFORMATION

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.

Purpose of Inspection: The purpose is to
conguct a Phase I inspection according to the
Recommended Guidelines for Safety Inspection
of Dams. The main responsibility iIs to

expeditiously identify those dams which may
be a potential hazard to human life or property.

Description of Project

l1.2.1

Description of Dam and Appurtenances: White
Oak Dam is a zoned, earthgliI dam approximately
65 feet high and 500 feet long. Seepage
control is provided by an impervious core,
cutoff trench, and seepage drains. The
seepage drains to the left (east) and right
(west) of the outlet pipe lie along the toe
of the dam and consist of filter material and
perforated 6 inch B.C.C.M.P. Both drains
exit into the stilling basin beside the
outlet pipe.

The 75 foot wide, vegetated, side-channel,
emergency spillway is located outside the
right abutment of the dam. The approach
channel slope is about 2% to the level control
section which is 30 feet long. The discharge
slope of the emergency spillway is about 15%.

The principal spillway is a drop-inlet struc-
ture consisting of a reinforced concrete
riser, a 36 inch diameter reinforced concrete
outlet pipe, and a riprap-lined stilling

NAME OF DAM: WHITE OAK




1.2.2

1.2.3

1.2.4

basin approximately 40 feet wide and 60 feet
long. A steel catwalk, 2.5 feet wide and
supported by four piers, provides access to
the riser (see Photo 1).

The reservoir is used for flood control and
water supply. There are two 25 inch high by
36 inch wide orifices which are located on
the upstream and downstream faces of the
riser. The invert elevation of the orifices
is 581.3 feet M.S.L. which maintains normal
pool of the reservoir. The high stage riser
crest is at an elevation of 586.5 feet M.S.L.
Three water supply gates are located on the
right (southwest) side of the riser with
invert elevations at 559.0, 572.5, and 577.0
feet M.S.L. The 36 inch slide gate, which is
used as a reservoir drain, and one water
supply gate are located on the left (northeast)
side of the riser with invert elevations of
547.0 and 558.0 feet M.S.L., respectively.
The plan and typical sections of the dam are
shown on Plates 1, 2, and 3.

Location: White Oak Dam is located on White
Oak Run approximately 3 miles west of the
Town of Madison in Madison County, Virginia.
A Location Plan is included in this report.

Size Classification: The maximum height of

the dam 1s 65 feet, and the reservoir storage
capacity to the top of dam elevation is 2229
acre-feet. Therefore, the dam is in the
"intermediate" size category as defined by

t?e Recommended Guidelines for Safety Inspection
of Dams.

Hazard Classification: Two farms are located
along White Oak Run immediately downstream
(within the first mile) of the dam. Due to
the close proximity of these habitable struc-
tures and the possible loss of life in event
of failure as defined by Section 2.1.2 of the
Recommended Guidelines for Safety Inspection
of Dams, White Oak dam is considered in the
"high" hazard category. The hazard classifica-
tion used to categorize dams is a function of
location only and has nothing to do with its
stability or probability of failure.

NAME OF DAM: WHITE OAK
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1.3

1.2.5

1.2.6

1.2.7

l1.2.8

Ownership: The dam is owned and operated by
the Town of Madison, Virginia with maintenance
assistance from the Culpeper Soil and Water
Conservation District and the regional U.S.
Soil Conservation Service (SCS).

Purpose of Dam: The dam is used for water
supply and flood control within the Rappahannock
River Basin.

Desigg and Construction History: The existing
acility was designed for the owner by the
SCS. The dam, completed in 1965, was built
by Moore, Kelly and Reddish, Inc.

Normal Operational Procedures: Except for
water supply, operation o e dam is automatic.
Normal pool is maintained by the orifice
inlets on the riser with invert elevations of
581.3 feet M.S.L. The crest of the principal
spillway is located at an elevation of 586.5
feet M.S.L. Excess flow is diverted through
the emergency spillway which has a crest
elevation of 592.0 feet M.S.L. The reservoir
drain with an invert elevation of 547.0 feet
M.S.L. can be used to dewater the reservoir.

Pertinent Data

1.3.1

1.3.2

RPN ENS S

Drainage Area: The drainage area of White
Oak Dam i1s 5.06 square miles.

Discharge at Dam Site: The maximum discharge
at the 3am site was estimated at approximately
250 c.f.s. (includes flow from principal and
emergency spillways), based on the June 1972

flood with a depth in the emergency spillway
of about 0.5 foot.

Principal Spillway:
Pool level at emergency

spillway crest . . . . . . . 198 c.f.s.

Pool level at top of dam . 221 c.f.s.
Emergency Spillway:

Pool level at top of dam . . . 9050 c.f.s.

NAME OF DAM: WHITE OAK
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| Y.3.3 Dam and Reservoir Data: Pertinent data on
‘ the dam and reservoir are shown in the fol-
lowing table:

TABLE 1.1 DAM AND RESERVOIR DATA

Reservolr

'_____EEEEEEEJLTT7§
Elevation Area Acre- Watershed Length

NAME OF DAM: WHITE OAK

Item feet M.S.L. acres feet(a) inches feet
Top of dam 603.8 100.5 2229 8.26 5700
Maximum pool,
design surcharge 600.4 89.0 1889 7.00 5200
Emergency spillway crest 592.0 68.9 1239 4.59 4400
Principal spillway crest 586.5 57.5 895 3.32 3800
Normal pool (b) 581.3 49.4 629 2.33 3200
Streambed at centerline
1 of dam 539.0 - - - -
i (a) Total storage -- includes 129 acre-feet of sediment storage and
Fz and 500 acre-feet of water supply storage below normal pool.
(b) Invert of the two 25 by 36 inch orifices.




2.1

2.3

SECTION 2 - ENGINEERING DATA

Design: The design data reviewed was obtained from the
SCS and included the following:

1) As-built drawings by the SCS indicating
plans, elevations, and sections of the dam
and appurtenant structures. Logs of test
borings and test pits were also included in
the as-built drawings (Appendix 1I).

2) Design report by the SCS including geologic
and soil data, laboratory test results,
hydrologic and hydraulic calculations, and
structural design calculations. Stability
analyses and geologic reports are included in
Appendices VI and VII, respectively. Hydrology
and hydraulic design data are discussed in
more detail in paragraphs 5.1 and 5.8.

3) Annual operation and maintenance inspection
reports for the past 3 years (Appendix V).

All existing data have been filed with the Norfolk
District for future reference.

Construction: The dam; constructed by Moore, Kelly and
Reddish, Inc.; was completed in 1965. 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. In June 1972, the local SCS office reported
that a flood peaked at approximately a 6 inch depth in

the emergency spillway (combined discharge of principal
and emergency spillway therefore was 250 c.f.s.).

Evaluation:
2.4.1 Design: The as-built drawings and design

report were adequate to assess all aspects of
design except slope stability. The slope
stability calculations appear to be inconsist-
ent, and the berms recommended in the calcula-
tions were not constructed (see Section 6).
The omission of berms was not explained in
the SCS Design Report. The hydrologic and
hydraulic data provided was adequate for
design review. The assessments made in this
report are based on this design data along
with field observations.

NAME OF DAM: WHITE OAK
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2.4.2

2.4.3

Construction: No construction logs were
available for review. However, as-built
drawings indicate modifications and changes
made during construction.

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

NAME OF DAM: WHITE OAK
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i SECTION 3 - VISUAL INSPECTION

3.1 Findings

: . % T | General: White Oak Dam was inspected on

; 28 November 1978. No unusual weather condi-
tions were experienced, and the lake was at

normal pool elevation. The dam and appurte-

nant structures were found to be in good

overall condition at the time of inspection.

} The problems noted during the visual inspec-

tion were not considered to be serious and do

not require immediate remedial treatment.

3.1.2 No serious deficiencies were observed
-H*ch affect the stability of the dam. Clear
flow from three 6 inch B.C.C.M.P. drains (see
Photo 3), which collect water from the seepage
1 drain, was measured at 0.0 g.p.m., 0.1 g.p.m.,
and 0.4 g.p.m. in the vicinity of the outlet
of the principal spillway. Small trees and
bushes have grown in several areas cof the
~ embankment including the slope gutters at the
left abutment. A small animal burrow is
located in the right downstream slope. Some
small trees are growing on the right of the
cut slope of the emergency spillway.

3.1.3 Appurtenant Structures: No signs of signifi-
cant deterioration were observed in the
structures. The concrete surfaces on the

riser and exposed portion of the outlet pipe
were in good condition.

3.1.4 Reservoir Area: No serious deficiencies wvere
observed in the reservoir area (see Photo 1).
However, some wood debris near the left
shoreline of the dam was observed.

3.1.5 Downstream Channel: The stilling basin (see
Photo 2) and outlet channel are functioning
properly, and the riprap is generally in good
overall condition. A slide-erosion area 20
feet wide by 18 feet high (see bottom of
Photo 4) occurs on the right of the stilling
basin approximately 30 feet from the toe of
the dam. The slide-erosion area has displaced
some riprap.

NAME OF DAM: WHITE OAK
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3.2 Evaluation: None of the above items are considered to
be serious, but the wood debris should be removed and
the animal burrow should be filled in and seeded. The
slide in the cut slope for the stilling basin has
not impaired the use of the basin and is apparently not
active. Periodic inspection of the slide area is advised.
A staff gage should be installed to monitor reservoir levels
above normal pool.

NAME OF DAM: WHITE OAK
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4‘1

4.5

SECTION 4 - OPERATIONAL PROCEDURES

Procedures: Operational procedures are generally
discussed in paragraph 1.2.8. Water supply for the
Town of Madison is supplemented during periods of low
flow in White Oak Run by releases from the dam.
According to the annual operation and maintenance
inspection reports (see Appendix V), the four water
supply gate valves were successfully opened and closed
during the 1977 inspection. The reservoir drain is not
operated periodically to check for proper functioning.
Annual operation and maintenance inspections are conducted
by the Town of Madison with the assistance of the
Culpeper Soil and Water Conservation District and the
regional SCS office.

Maintenance of Dam: Maintenance of the dam is provided
by the Town of Madison, Virginia.

Maintenance of Operating Facilities: Maintenance of
the water supply valves and reservoir drain is provided
by the Town of Madison. The water supply valves were
operated successfully in 1977.

warning System: At the present time, there is no
formal warning system or evacuation plan in operation.
However, the dam and reservoir are checked during
periods of intense rainfall.

Evaluation: Considering the functions served by the
operational facilities, maintenance is considered
adequate.

NAME OF DAM: WHITE OAK
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5.1

5'2

5.3

5.4

SECTION S - HYDRAULIC/HYDROLOGIC DATA

Design: Normal pool (elevation 581.3 feet M.S.L.) is
controlled by two 25 inch high by 36 inch wide orifices
(one each on the upstream and downstream sides of the
riser). Normal pool was established at an elevation
sufficient to store 500 acre-feet of water supply and
the 50-year sediment accumulation. The riser crest was
established at an elevation (586.5 feet M.S.L.) to
store an additional 0.98 inches of flood runoff. The
capacity (198 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 reasonable time (less than
10 days).

2) Not passing damaging floods downstream.

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

The crest (elevation 592.0 feet M.S.L.) of the emergency
spillway was established at the elevation needed to
store the 100-year, 10-day rainfall. The elevation of
the top of dam (603.8 feet M.S.L.) was established by
the maximum elevation reached in passing the freeboard
hydrograph. The freeboard hydrograph was developed for
a class "b" structure and was obtained by using 1.75 x

6 hour point rainfall and moisture condition II. This
produced a 6 hour storm rainfall of 20.5 inches.

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

Flood Experience: No exact high water marks were
available. However, the local SCS office indicated
that the June 1972 flood peak was flowing approximately
6 inches deep in the emergency spillway. Therefore,

the discharge from the dam (including the principal
spillway) was estimated at approximately 250 c.f.s.

Flood Potential: Performance of the reservoir by
routing the Probable Maximum Flood (PMF), the 1/2 PMF,
and the 100-year flood is shown in Table 5.1.

Outlet discharge capacity, and reservoir area and
storage capacity were taken from the design report by
the SCS. Hydrograph data and routing computations were

5 et o 5




calculated as part of this report. Flood routings were

begun with the reservoir level at normal pool.

5.5 Reservoir Regglatxon- Pertinent dam and reservoir data

are shown in Table 1.1, paragraph 1.3.3.

Except for water supply, regulation of flow from the

reservoir is automat1c.' Normal flow is maintained by
the orifice openings at elevation 581.3 feet M.S.L. and

the drop-inlet on the riser crest at elevation 586.5

feet

M.S.L. Water entering these inlets flows through the
dam in a 36 inch diameter reinforced concrete conduit.

Water also flows past the dam through an ungated,
vegetated, szde-channel emergency spillway in the

event water in the reservoir rises above the spillway

crest (elevation 592.0 feet M.S.L.).

5.6 OQvertopping Potential: The probable rise in reservoi

r

and other pertinent information on the reservoir perform-
ance in various hydrographs are shown in the following

table:
TABLE 5.1 RESERVOIR PERFORMANCE

Hydrograﬁhs

Item Normal 100 Year 1/2 PMF PMF
Peak flow, c.f.s.

Inflow - 5292 10,625 21,251

Outflow - 496 6219 17,610
Peak elev., ft., M.S.L. 581.3 593.5 601.2 606.3
Emergency spillway

Depth of flow, ft. (a) - 0.8 5.7 8.9

Avg. velocity, f.p.s. - 5.1 13.2 16.4

Duration of flow, hrs. - 7.4 13.1 14.0
Non-overflow section

Depth of flow, ft. - - - 2¢5

Average velocity, f.p.s. - - - 4.2

Duration of

overtopping, hrs. - - 2.6

Tailwater elev., ft., M.S.L. 539. 1 - - -

(a) Depth at control section, not including velocity head.

ing to the SCS calculations. The drawdown time from
normal pool to the reservoir bottom (drain invert of
$47.0 feet M.S.L.) is approximately 3 days.

NAME OF DAM: WHITE OAK
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5.7 Reservoir Emptying Potential: The time for the reservoir
to empty from ¥5e emergency spxllway crest (discharge
of 198 c.f.s.) to normal pool is about 7 days, accord-
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5.8 Evaluation: White Oak Dam was designed by the SCS as a

class "b" structure with point rainfall of 22.75 inches
yielding an areal rainfall of 20.5 inches for the
freeboard hydrograph. According to the COE criteria,

the dam is classified as a "high" hazard-"intermediate"
size structure which should pass a spillway design

flood essentially equal to the PMF. The dam was evaluated
by using a Probable Maximum Precipitation (PMP) of

27.2 inches. The PMF was routed through the reservoir
and produced a maximum water surface elevation of

606.3 feet M.S.L. which would overtop the dam by 2.5 feet.
The spillway will only pass 67 percent of the PMF.

Conclusions pertain to present day conditions and the
effect of future development on the hydrology has not
been considered.

NAME OF DAM: WHITE OAK




6.1

6.2

SECTION 6 - DAM STABILITY

Foundation and Abutments: There is 5 to 10 feet of
alluvial, silty sand with gravel overlying hard,
coarse-grained granite with gneissic structure which
dips at 70° in the bottom of the valley. Minor joints
are vertical. The bedrock is in the Lovingston Forma-
tion of the Blue Ridge complex. The cutoff trench was
excavated into the top of firm bedrock and back filled
with clay and silt for seepage control.

Approximately 5 feet of brown, damp sand and silt with
rock fragments overlies hard granite in the abutment
areas. The granite dips at 60°SW with a strike N40°-
50°E in the cut of the emergency spillway.

Stability Analysis

6.2.1 Visual Observations: No evidence of insta-
bility in the embankment slopes, spillway cut
slopes or concrete structures was observed.

A small slide has occurred in the cut for the
stilling basin on the right side, 30 feet
downstream from the toe of the dam. Minor
flow was measured from two outlet pipes
collecting water from the seepage drain. No
evidence of serious damage was observed from
high water.

6.2.2 Design Data: Available design data appears
to represent stability calculations performed
on two occasions. The first design set
accompanies an SCS office memorandum dated
17 July 1963. The second design set accompanies
calculations done in March 1964.

1963: Slope stability was checked by
both the Sliding Wedge Method and a
modification of the Swedish Circle

Method. A sliding wedge analysis was
used because of the possibility of a
shallow foundation failure. The zoned
embankment sections chosen for these
analyses showed the shell of the dam
adjacent to the impervious core with

slope ratios of 1 horizontal to 1 vertical
(1:1). side slopes of the dam were
indicated as 2.5:1 over 3:1 on the
upstream side and 2.5:1 on the down-
stream side. The following shear strength
parameters were used for the foundation
and embankment soils:

NAME OF DAM: WHITE OAK
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Classification g (p.s.f.)

*Core....... CL 31.5°
*shell...... ML 33.5°
**foundation. 25°

The shear strength of the soils was
determined from remolded samples com-
pacted at 95% of standard density. The
samples were saturated and subjected to
consolidated, undrained, triaxial shear
tests.

Minimum safety factors computed were
1.37 for the upstream slope under full
drawdown at Station 7+00 and 1.12 at
Station 6+57. Addition of a 26 foot
berm at elevation 566.0 feet M.S.L.
would increase the factor of safety to
1.34.

The Swedish Circle Method of analysis
resulted in a factor of safety of 1.15
for the same conditions with a 5 foot
thick foundation. It was determined
that a 28 foot berm at elevation 566.0
feet M.S.L. was required to raise the
factor of safety to 1.50.

1964: No memorandum accompanies these
calculations and they appear to be in-
complete. Table 6.1 summarizes the
calculations found in Appendix VI.

The calculations indicate that the
upstream safety factor would be increas

300
100

ed

if the foundation soil was replaced with

a higher strength material. The down-

stream safety factor was 1.41 with the

foundation soil in place and no berms.

This result conflicts with the calcula-
tions done in 1963.

* From strength tests.

** Estimated by SCS.
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6.

3

The as-built conditions are similar to the
embankment sections used in the stability
analyses. However, the 26 foot wide berm on
the upstream side and the 28 foot wide berm
on the downstream side, which were required
to raise the factors of safety to acceptable
levels, were not constructed. The as-built
drawings also show that the foundation soil
was not removed and replaced with compacted
material.

6.2.3 Operating Records: With the exceptions of
encroaching brush and trees in several
areas, the yearly inspection reports indicate
that no seriously deteriorating conditions
have developed. Heavy brush has apparently
been removed in the emergency spillway, but
some small trees still remain in other areas.

6.2.4 Post-Construction Changes: No alterations of
the dam were apparent since its construction.

6.2.5 Seismic Stability: White Oak Dam is in
Seismic Zone 2 and is considered to have no
hazard from earthquakes according to the
Recommended Guidelines for Safet Inspection
of Dams, provided static stElelty conditions
are satzsfactory and conventional safety
margins exist.

Evaluation: The additional berms on the upstream slope
(26 feet wide) and on the downstream slope (28 feet
wide) required to raise the factor of safety to 1.50
were not constructed.

The design and as-built drawings indicated that founda-
tion soils were not removed outside of the cutoff
trench area. Because the embankment stability analyses
demonstrated the need for either the addition of berms
(which were not built) or the removal of foundation
soil (which was not excavated), it is recommended that
the stability of the embankme:* and the soll strengths
be further examined to confirm the necessity of the
originally recommended measures.
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment: The discharge capacity of White OQak .
Dam 1s insufficient to pass the PMF which is the i
spillway design flood (according to "intermediate" ‘
size-"high" hazard classification). The spillway will
pass approximately 67 percent of the PMF. Therefore,
the spillway is inadequate but not seriously inadequate.

N

o
The slide-erosion area at the end of the emergency ﬁ
spillway on the right bank of the stilling basin (which 1
could have resulted from flow in the emergency spillway &l
in June of 1972) does not show signs of recent movement IS
or erosion. There does not appear to be a need for
additional riprap protection at this time; however, the
area should be checked during the annual inspections.

The data available was sufficient to evaluate the
adequacy of design. As-built drawings and the visual
inspection of the dam indicate no serious departure

from design plans. However, berms and foundation soil
excavation that were recommended during the design stage
were not included during final design and construction.
It is recommended that the stability of the embankment
be re-examined.

The dam will not require urgent remedial treatment.

7.2 Recommended Remedial Measures: The inspection revealed
certain preventative maintenance items which should be
scheduled during the annual operation and maintenance
inspections. These are:

1) Remove small trees and brush on the embankment.
2) Remove debris in the reservoir area.

3) Excavate and fill animal burrows on the
embankment.

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

Note:

CONTENTS

l: Reservoir Area, Riser, and wWalkway

2: Concrete Outlet Pipe and Stilling Basin
3: Seepage Drain (6 Inch Outlet Pipe)

4: Outlet Channel for Emergency Spillway

Photographs were taken on 28 November 1978.

NAME OF DAM: WHITE OAK




WHITE OAK DAM

| ST




WHITE OAK DAM
\,. £ “‘}?(’ .

£~ A. '\(‘*’ )
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APPENDIX IV

CHECK LIST - ENGINEERING DATA
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CHECK LIST }
HYDROLOGIC AND HYDRAULIC DATA 4
ENGINEERING DATA

] DRAINAGE AREA CHARACTERISTICS: 5.06 sq.mi. |
581.3 ft. M.S.L. ’

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): (629 ac.-ft.) 3

ELEVATION OF EMERGENCY SPILLWAY 1

CREST (STORAGE CAPACITY): 592.0 ft. M.S.L. (1250 ac.-ft.)

ELEVATION MAXIMUM DESIGN POOL: 600.4 ft. M.S.L.

ELEVATION TOP DAM: 603.8 ft M.S.L. (settled)
CREST: Emergency Spillway

a. Elevation 592.0 ft. M.S.L.
b. Type Earth, side-channel w‘l th vegetative cover
c. Width™ 75 ?t

d. Length Tom lenat 340 ft. (approach 100 f vel i £t .,
e. Location §piIIover utside right abutment
f. Number and Type of Gates Not Applicable
OUTLET WORKS:
a. Type Drop-inlet reinforced concrete riser
b. Location Riser in reservoir with 36 in. R.C.P. exitina
Tnto sti11ing basin
¢. Entrance inverts 5!%.3 ft. M.5.L. (normal pool)

v

B,

B 1:: N:S:f: riser crest
d. Exit inverts t. M.5.L. nvert of concrete gg;lg; pipe
e. Emergency draindown Eacin tIes ig n. reservoir drain with
invert at 547.0 ft. M.S.L.
HYDROMETEOROLOGICAL GAGES: Not available
a. Type 1
b. Location 4
¢. Records
MAXIMUM NON-DAMAGING DISCHARGE: Unknown
3
¢
Name of Dam: WHITE QAK |

IvV-5




APPENDIX V

OPERATION AND MAINTENANCE INSPECTION REPORTS
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White Cak Watershed
Annual Inspection

In compliance with policies and procedures outlined ia S Memo-Va-l7, april 1L,
1672, the annual inspection of the multi-purpose flocd control and water stcrags
structure designated as Sitefl of the White O2k Run Vatershed in adison County,
Virginia was made on June 9, 1976. Assisting in the inspection were lzdisen

#zyor voe Lrake; Hurry Shepherd, Madison rilteration .olant employee; Jazes F.

Grove, L. W. Kipps, H. S. Barksdale, and Mrs. Elizabeth Weaver, Culperer S, 'i. C. D.
Directors. Also, James Blair of the State Soil and Vater Conservation Comzissizn;
Rickard Reed and Garland XKidd of the Soil Conservation Service.

all items called for in the operations and maintenance agreement were inspected
and the following observations and agreements were made:

1. Ulonsiderable brush is growing at the entrance to the emergercy spilliay and
along the waterline of dam also miscellaneous brush is grewing in emergency
spillway and on both front and back side of dam. The Madisor town council
agreed to cut this brush.

2. (n the back side of dam some areas are reverting to native vegetation, but
all vegetation on dam and spillway is performing < good job of protecting
areas from erosion. : '

3. Some rust spots are appearing on the metal railing of walk way leading to
principal spillway. The town of Madison agreed to perform the neeced paint
work.

4. None of the four gate valves, that were installed for release of municipal
water have oeen ojerated since they were installed in 1965. The District
Directors recommended that the Town open and close trese gate valves pericdi-
cally. (once or twice a year)

This practice should improve the operation of these vclves when nceced to release
water for municipal use. iy
'%( ll'}/’ »‘/‘1 4‘ )

S. ¥We Co To Directer

4-'-34 4: . ,/./_,—"_,—(_/Z"=
,jj;/ Mayor Tewvm of Madison

’ ’

! s K “

Soil Conservét' n Service

- ——
RPN, &

i e

L e S




C2TRATION & MAINTZNANCET INSTICTION RTPORT

Sulzisted White Oak Rup ' wicezshed 1 " Sies

azspested by L. V. ¥ispe, SYTD Disgstor Date A=ril 2%, 1977
SETiaNS v, DISS, OSud ;
Jim Zlodget:, SCS; Hasry Shepherd, Town of Madisen
se Sasezide amy evosios which needs cozrecsive actios.

X3

<. Oasszide cosdisicn of ‘vegetasioa coves. Ideasily zequired actiosz.
Tmall greas ol honeysuckle are starting on severdl S$pots ol the dam, which is crowding cut zhe
nenzusiy 31 fessue. This honeysuckie will be cul or othem:ise: swpressad 0 trevent futiaer
‘ enSToushnent on the Hemtucky 31 fescue . Phosnhate and petesh will be maizigined a & mesius
4 <evel and the TX bDetwesn 5.5 &nd 6.5. The Town of Madison will do the needed work,
3¢ Describe woody vezetatics o3 0T near the e=baslkmess, ddentily
aseded actica,

“issellanesus brushk on the dam and in ihe seillvway will be cut. The Towa of Madisen wilt
43 t=is werk. ?

4 Ceaditics of pziseipal spillway ialet and outles azéd foundatios
€3aia outisss, Idesntify needed acsion.

Frinsizal stillway, inles and outles and founsatiss drains were in gocd scndision and
Junssioning. S=tll sposs of must zve oseusing on the guasd ralils and cat walk. These
s3cts will de cleaned and painted by the Town of Madisen, . .

CoTrassive acsion sakean, date and coss,

The 187% snscession resort indicated that btrush was to be semovedfrez entrance so-
emerzency spillway and other pacts of dam. This trush has been eus. :

The Jom spened and closed the fom gate valves satisfactsrily as recommended i 1576
ingpestion repert. ; y

' s QLU.Q‘&L QU-&S-L\'Q-". é\'.-.: Ce ‘I
N

V-2 ' ]
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'OPERATION & MAINTENANCE INSPICTION RZ20RT

Submitted White Oak Run Watershed lo. 1 ‘Site

inspected by Overton 'leaver, STCD DNirector Date _ fsv 18. 1975 o
Garland J. Kidd, SCS Stewart Miller, Town cf lMadiscn &

James F, Elodgett, SCS E. Forrest Lohr ;

1. Descride any erosion which needs corrective action. . N

i AR . NOME-

2. Descride coudition of vegetation cover., Ideatify required action.

Kentucky #31 fescue and miscellaneous low growirg vegetation provide
sufficient cover for erosion 001tr°1.

3. Descride woody vnzota:icn on or near :ho cnbcnkntn:. Identify
needed ac:ion.

!1scellaneous brush or woody growth is encroaching on more cesiratle type
low growing vegetatién on front and back side of Dam and at entrance to
flood spillway. The Town of Madison will surpress or remcve this brush.

AR

b
St

NIRRT

© &, Condition of principal spillway inlet and ou:lot and tounda:ion
dzaia ou:lcca. ;dontity needed action.

.
T
Rt

: Above mentioaed faci i‘ies are in good condition and functioning as
: intended.

i3 -

e

B i

’

Corzective action taken, date and cost.

L.

v

The four gate valves were opened and closed bv the Town of Madisen during
1977, The Town may. want to consider doing this periodicall, to ascertain

operability. . ... i ) }d 7{/

«  Garland J. Kidd

o i it e i

Soil Conservation Service

: '.l. . s 5 A %’.":/ﬁ ey OAWt
v 8 .“Sarah Frances Johrgof
; o : Mayor, Town of Madison

@c.—(/(—— B //w&&"'l/
. Overton veaver
T ‘ " ' Director, Culpeper, SWCD
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STABILITY ANALYSIS
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; STABILITY ANALYSIS PORTION RETYPED
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STABILITY ANALYSIS:

The initial assumption of the stability analysis was that
none of the less plastic and cohesionless soils would be
utilized in the upstream slope. Unless otherwise specified,
the analyses discussed were based on a modification of the
Swedish Circle Method.

The first part of the analysis was based on ¢ Station 7+00,
where the embankment will be 63.3 feet high. A complex
upstream slope was analyzed; 2 1/2:1 slope above eleva-

tion 581.0, 10-foot berm at elevation 581.0 and 3:1 slope
below elevation 581.0. It was assumed that failure would be
limited to the embankment. The lowest factor of safety
found was 1.37. This was based on the saturated shear
parameters for Sample 63wW3583 (CL) and assumed full drawdown.
Study of this analysis led to the conclusion that the founda-
tion would have to be considerably stronger than the embank-
ment values used in order to resist failure. Therefore,
additional foundation information was requested (Ref. 1).
Density information obtained at the site, along with the
gradation of Sample 63W3572, led to the assignment of shear
parameters of @ = 25° and ¢ = 100 p.s.f. to the foundation.

The second part of the analysis was based on conditions at
Station 6+57 with a S-foot foundation having parameters of
g = 25°, ¢ =100 p.s.f. At Station 6+57 the dam will be
57.8 feet high. It was found that the 2 1/2:1/3:1 slope
with a 10-foot berm at elevation 581.0 gave a factor of 1.12
against embankment-foundation failure. It was found that an
additional 26-foot berm at elevation 566.0 was required to
bring the factor of safety up to 1.34.

The downstream slope of the embankment was initially assumed
to be 2 1/2:1 with a drain at ¢ = 0.6b. Infinite slope
analysis for a dry slope like Sample 63W3577 (non-plastic

SM) gave a factor of safety of 1.65. Sliding Wedge analysis
of the 2 1/2:1 slope sliding on the 25°-100 p.s.f. foundation
gave a factor of safety equal to 1.97. Ordinarily, a factor
greater than 2.0 is the minimum of acceptibility for the
Sliding Wedge analysis. The Swedish Circle Method of analysis
gave a factor equal to 1.15 for the 2 1/2:1 slope with a
drain at ¢ = 0.6b and with a S-foot “correlated" foundation.
It was found that a 28-foot berm at elevation 566.0 is
required to raise this factor of safety to 1.50.

RECOMMENDATIONS

A. Cutoff and Drainage: A positive cutoff is recommended.
This will require penetration to sound bedrock. A wide
trench bottom is recommended in the zone below the

VIi-1l




normal pool to assure good bond with the bedrock. A bottom
width of 20 feet should be adequate. During the excavation
of the cutoff into the abutments, the bedrock should be
carefully examined. Open seams and mud seams should be
repaired with "dental grouting", so that the cutoff will not
be exposed to flow. The cutoff should be backfilled with
some of the more plastic materials compacted to 95 percent
of Standard density.

Foundation drainage will not be required, since posi-
tive cutoff is to be provided. However, embankment
drainage is required for stability and protection
against piping. In the areas where there are seams, it
is desirable to extend the embakment drain down to pick
up the flow. This can be done with blind drain, if the
seams are scattered and few. An attached Form SCS 353
shows the recommended filter limits. A thickness of at
least 12 inches of filter should be used. The drain
should be located at ¢ = 0.6b and should extend to
elevation 576.

Principal Spillway: The principal spillway location
appears to be satisfactory. Total consolidation and
maximum horizontal unit strain are expected to be quite
low. Since the entire principal spillway has been
trenched out with pits, it is recommended that the
trench be cut with a 20-foot bottom on bedrock and with
2:1, or flatter, side slopes. This trench should be
backfilled with some of the materials recommended for
the upstream slope. The backfill should be compacted
to at least 95 percent of Standard density with mois-
ture contents very near optimum. It is recommended
that a protective filter entirely surround the conduit
at the drain line.

Embankment Design: There are three basic alternatives
that are consistent with the data available and the
analyses based on those data. Briefly, these alterna-
tives are (1) remove and re-compact or replace the
questionable alluvium from the floodplain and the
abutment mantle up to approximately elevation 550,

(2) provide extra berming (or flatter slopes) to raise
the factor of safety to an allowable value, or

(3) secure undisturbed samples of the questionable
materials for sheer testing, and base design on the
strengths obtained. The specific recommendations for
Alternates 1 and 2 are outlined more fully below.




Slopes:

Alternate 1 (Removal)

stream: 2 1/2:1 above elevation 581.3,
O0-foot berm at elevation 581.3, 3:1 below
elevation S581.3.

Downstream: 2 1/2:1; drain at ¢ = 0.6b.

Alternate 2 (Extra Berming)

gstream: 2 1/2:1 above elevation 581.3, 3:1
elow elevation 581.3, 10-foot berm at eleva-
tion 581.3, 26-foot berm at elevation 566.0.

Downstream: 2 1/2:1 with a 28-foot berm at
elevation 566.0; drain at ¢ = 0.6b.

The remaining recommendations apply both to Alter-
nates 1 and 2.

Placement of Materials: (See attached Form SCS 372.)
A plan of selective placement is recommended which
utilizes more plastic, cohesive soils in the
upstream slope and less plastic, low cohesion (in
some cases cohesionless, free draining) materials
in the downstream slope. It is extremely impor-
tant to keep the soils with little or no cohesion
out of the upstream slope, since drawdown would
tend to cause surface failures in such materials.
Placing the less plastic materials downstream will
also help assure drawdown of the phreatic surface
by the drain, thus guarding the downstream slope
face against steady seepage. Since the stability
analysis assumed this condition, it is also rather
important. The plan of selective placement agrees,
for the majority of the materials, with the plan
recommended by the Geologist. The differences are
based primarily on grain size distribution and
plasticity considerations.
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g OETAILED GEOLOGIC INVESTIGATION OF DAM SITES
sune _Virsinia Counyy _Madison watersheg"Rite Oak Run g pugiersnes -
S omber 1 smgow. ! Structure class b Investigated by L-A-G::::“f:’;m!hck oot March 1963

For in-service use only ; : !
INTERPRETATIONS AND CONCLUSIONS o

1. Abutment foundation conditions appear adequate. Hard firm bedrock was encountered
on the centérline of the dam. Very minor vertical Jointing was observed. This should
csuse no trouble. As the rock is igneous and massive , no bedding is present.

2. The principal spillway was trenched out and a rock line established. Hard un-

weathered bedrock was found forming a continuous shelf generally 6 feet below ground
level, ; ‘

3. An impermeable core should be installed and the core.trench should extend for one
foot into the unweathered bedrock.

4. Foundation drains may have to be installed, although a 2 foot thick gravel layer
exists below the silty sand covering the flood plain. This zravel layer might

possibly be used-as a natural filter. Sample 3 of 2 is a representative of this .
gravel, ° ™

S. The emergency spillway cut appears to be composed of shallow soil and unweathered
* bedrock. Bedrock excavation will be necessary. The bedrock is hard resistant granite.
De site will be drilled and a supplementary report will be issued,’

6. Sufficient borrow material is present in the borrow area.

Enclosed is a soil
e CoOrrelation table. .

. L)

7. This dam is to be 'a water supply structure so precautions should be taken to
insure the safety of the dam because of the greater depths of water. The bedrock -- 1
underlying-this proposed structure is quite impermeable, so the amount of water i
going to the local ground water will be negligible, therefore, the only considera-

tion should be the safety of the structure. The site will be drilled and additional .
information regarding permeability and leakage zones will be issued in a supple-
sentary report.
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4 total of fcur boles were tested. Tre following is & recsune' cf the results:

DE-l - L# 9OF Dam Rev. 52,2 i

Zone 600 - 1100'
1L GP¥ st S PEI
17 GP¥ st 10 PSI /
158 GPY at 20 PSI
22 GPM at 30 PSI

m‘ 11.0 - m.@'
Ne leaksge @ 30 PSI

DE-2 =« 8¢ 13 G Dam Elev. 562.3'

uns.o-].o.o
10 GP at S PSI
12 OP¥ 3¢ 10 ESI
13 OGP st 20 FS1
17 G™ gt 30 PS]

h 1000 - 15.0
1 GPY at 30 PSI

IOMIS.O-Z0.0
§ 3P¥ 3¢ S PST
13 GPM at 10 PSi
14 GPX at 20 PS1

2008 20.0 - 2.2 {betom of hels)
#0 leakage at X0 PSI

DA-3 - ¢ Tem and § Spillwy 550.1¢

Zoae 11,9 - 16.9
¥c leakage at S PSI
1 5™ ot O PSI

%l -S4 NG Dan  Rev, ST

viI-s !




e - B e e T U U—— s

Sy

= APPENDIX VIII

REFERENTES

A AN,

.




100

11.

12.

13.

REFERENCES

Bureau of Reclamation, U.S. Department of the Interior,
Desi g£ Small Dams, A Water Resources Technical
PﬁSIicat;on, 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 Develiopment,
and Division of Mineral Resources, 1963.

King, Horace Williams and Brater, Ernest F., Handbook

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.

Soil Conservation Service, "Soil Survey, Madison County,
Virginia," U.S. Department of Agriculture, July 197S.

U.S. Army, Hydrologic Engineering Center, "Flood Hydrograph

Package (HEC-1), Dam Safety Investigations, Users

Manual," Corps of Engineers, Davis, California, September

1978.

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.

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).

NAME OF DAM: WHITE OAK

of Hydraulics, Fifth Edition, McGraw - Hill Book Company,




14'

1S.

16.

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.

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-
tions from 30 Minutes to 24 Hours and Return Periods
from 1 to 100 Years," Weather Bureau, Washington, D.C.,
May 1961.

%
NAME OF DAM: WHITE OAK %
VIII-2 '




