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20. Abstract

Pursuant to Public Law 92—367 , Phase I Inspection Reports are prepared
under guidance contained in the recomsended guidelines for safety
inspection of dams, published by the Offi ce of Chief of Engineers,
Washington , D. C. 2O31~$. The purpose of a Phase I investigation is
to identity expeditiously those dams which may pose hazards to human
life or property. The asses~ nent - of the general conditions of the dam
is based upon available data and visual inspections. Detailed
investigation and ai~ lyses involving topographic mapping, subsurface
investigations, testing, and detailed compu tational evaluations are
beyond the soopè of a Phase I investigation; however, the
investigation is intended to identify any need for such studies.

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

Phase I i~eport~ include Iproisot information of the darn and
appurte$nces, ~ ll exis$ing engineering data , pperational procedures,
hydrauli~/hydro Logic da~a of the wa~.ershed , dlp’m stability, visual
inspectij cn repo~’t and ai~ assesrnnent including required remedial
measures.
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PREFAcE

p
This report is prepared under gui dance contained in the Recoamended

Guidelines for Safety Inspection of Dams , for Phase I Investigations .
Cop ies of these gu ideline. may be obtained f rom the Office of the Chief a
of Eng ineers , Washington D.C. 20314. The purpose of a Phase I investi—
gatian is to identify expeditiously those dams which may pose hazards to
human l i f e  or property . The assessment of the general condition of the
dam is based upon available data and visual inspections. Detailed in—
vest igat ion and anal yses involving topogra phic mapping , subsurface
investigations testing , and detailed computationa l evaluations are beyond
th. 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 darn is based on observations of field conditions at the
t ime of inspection along with data available to the inspection team. In
cases where the reservoir was lowered or drained prior to inspection, such
action , while improving the stability and safety of the darn , removes the
normal load on the structure and may obscure certain conditions which

- : might otherwise be detectable if inspected under the normal operating
envirooment of the structure .

~ i It is important to note tha t the condition of a dam depend s on
numerous and constantly changing internal and external condit ions , and is
evolutionary in nature . It would be incorrect to assume that the present
condition of the darn will continue to represent the condition of the d
at some point in the future . Only through cont inued care and inspect ion
can there be any chance that unsafe conditions be detected .

Phase I inspections are not intended to provide detailed hydrolog ic
and hydraulic anal yse.. In accordance with the established guidelines ,
the spilivay desi gn flood is based on the est imated “Probable Max imum
Flood” for the region (flood discharges that may be expected from the

F most severe combination of critical meteorolog ic and hydrolog ic conditions
that are reasonably possible), or frac t ions thereof. Because of the
magnitude and rarity of such a storm event , a finding tha t a spillway
will not pass the design flood should not be interpreted as necessarily •
posing a highly inadequate condition . The design flood provides a

I measure of relat ive spillway capaci ty and serves as an aide in
F- determining the need for more detailed hydrolog ic and hydraulic studie s ,

considering the size of the darn, its general condition and the downstream
damage potential .
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PHASE I REPOR T

NATIONAL DAM SAFETY PROGRAM

Name of Dam: White Oak Creek
State: Virginia
County: Diakenscn
USGS Quad Sheet: Jenkins East

• Stream: White Oak Creek
Date of Inspection : 12 June 1979

White Oak Creek Dam is an earthfifl structure approximately 6~O feet
long and 28.5~ feet high . The dam is owned and operated by Mr. Charles
Baker of Clintwood , Virginia. The darn provides recreation for the
surrounding campgrounds and is located in Dickenson County about 0.2
mile east of Wise County and 1.5 miles south of the Kentucky border.
Two concentric vertical pipes (kO inch diameter and 613 inch diameter)
are located 15 feet up stream of the dam and serve as the princ ipal
spiliway that discharges downstream through a 30 inch corrugated metal
pipe. An earthen side channel on the left abu tment serves as the
emergency spiliway. The dam is classified as amall size and high hazard .

The emergency spill~my will pass 29 percent of the Probable Maximum
• Flood ( PMF) without overtopping -the darn. Based on criteria established

by the Department of the Army, Office of the Chief of Engineers (OCE),
the Spiuway Design Flood (SDF) is ~ PM? to PM?. Based on the risk
involved with this project , the SDF l.a the PM?. The water velocities
combined with weak soils will cause erosion and potential failu re of the
dam. There fore , the emergency spiliway is rated seriously inadequate
and the dam is assessed as unsafe , non-emergency.

The classification of “unsa fe” applied to a dam because of a seriously
inadequate spillway is not meant to connote the same degree of emergency
as would be associated with an “unsafe” classifica ition applied for a
structural deficiency . It does mean , however, that based on an initial.
screening , and preliminary oompu tations, there appears to be a serious
de ficiency in spiliway capacity so that if a severe storm were to occur ,
overtopping and failure of the dam would take place , significantly
increasing the hazard to loss of life downstream from the dam.

It is recomeended that within 2 months from the date of notification to
the Governor of the Co onwealth of Virginia, the owner engage the
services of a professional consultant to:

• * Height determined from streambed elevation at the downstream toe to
the elevation of the crest of the embankment.

ii 
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a. Determine by more sophisticated methods and procedures the
adequacy of the spillway. The study should include a more detailed
study of the Spil].way Design Flood appropriate to this dam. Remed ial
measures to be considered include modification to the dam, spillway,
flood plain, and/or any other method of eliminating the danger Imposed
by the project.

b. Per form a stability analysis and evaluate the outlet works.

Within 6 months of the notification to the Governor, the professional
consultant ’s report of appropriate remed ial mitigating measures should
have been completed and the owner should have an agreement with the
Comeonwealth of Virginia for a reasonable time fra me In which all

- 
- remedial measures will be complete . In the interim, a detailed emergency

operation plan and warning system should be promptly developed. Also
during periods of uraisually heavy precipitation, around—the —clock
surveillance should be provided.

It is also recoamended that an annual maintenance program be initiated
to detect and control problems encountered . The inspection revealed the

• following maintenance items that should be scheduled by the owner within
12 months:

a. The erosion along the shoreline , the gully at STA 11+80 , the
shallow sloughs between STA 15+10 and 17+10 , and the footpath from STA
16+00 to 17+10 should be regraded, dressed with compacted fill and
seeded. The annual borrow hole should be back filled with compacted fill
and seeded . The rutted and exposed areas in the emergency spillway
should be regraded and seeded.

b. Remove the trees in the discharge channel of the emergency
spillway to prevent potential i1~ivuntng by obstructing flow and collecting
debris.

o. The crest of the dam and spillway f~. ~ttions as a road and shcul
be paved with a minimum 6 inches of crushe ~‘ i gravel.

d. A sta ff gage should be added to the intake structure to extend
above the top of the dam.

• Original 8lgzked. Oy~
Submitted by: JAMES A . 1*18K

JAMES A. WALSH, P. E.
Chief , Design Branch

~~~~~~~~~~~~~ ‘31’Recomeended by: ~~~~~~~~ 5. q~~~ J~) ~~r.a ,

CARL S. ANDERSCI4, JR., P. E. ~~
Aoting Chief, Engineering Division

Origina], signed by:
Approved by: Douglg~ L. Hailer

DOUGLAS L. HALLER
Colonel, Corps of Engineers
District Engineer

Date : SEP2 i 7979
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SECTION 1

PROJECT INFORMATION

1.1 General:

1.1.1 Authority: Public Law 92—367 , 8 August 1972 , authorized the
Secretary of the Army , through the Corps of Engineers to initiate a
national program of safety inspections of dams 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
inspection according to the Recommended Guidelines for Safety Inspection -

•

of Dams (Appendix VI, Reference 1). The main responsibility is to —

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

1.2 Project Description: White Oak Creek Dam is an earthfill structure
about 6130 feet long and 25 feet high. The crest of the dam is 13 feet
wide and is at elevation 1005 feet TBM*. A gravel road traverses the
entire length of the dam and through the crest of the emergency spillway
to 32 cabins located upstream of the left abutment. The upstream slope
is 2.5 horizontal to 1 vertical (2.5:1 ) and the downstream slope of
(2.5:1) grading to (3 .0:1) near the downstream toe of the dam. The dam

• has a toe drain with two 6—inch outlets discharging into the stilling
basin.

The principal spiliway is made up of 2 concentric pipes placed
vertically in the reservoir abou t 15 feet upstream of the upstream face
of the dam. A 110—inoh—diameter steel pipe is located inside a
613—inch—diameter corrugated metal pipe. The elevations of the crests
are approximately 997 and 996 , respectively . These pipes feed a
30—inch—diameter corrugated metal pipe that discharges downstream of the
dam. A plan view and cross section of the dam are provided in plate II ,
appendix I.

The emergency spillway is an earthen side channel located on the left
4 abutment. The crest length is about 60 feet at an elevation 1000 with

side slopes (2:1).

A valve, rising out of the water about 15 feet upstream of the principal
spillway, is believed to be an emergency gate valve to provide
dewatering of the reservoir.

1.2.2 Location: White Oak Creek Dam is located about 0.2 miles east
of Wise County and 1.5 miles south of Kentucky , in Diokenson County .

• Elevations taken from field notes fu rnished by owner.

f 1— 1
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• 1.2 .3 Size Classification: The dam is classified as a “small” size
structure.

1.2. 13 Hazard Classification: The dam is located i ediately upstream
of a campground which has permanent residents during most of the year.
Therefore, the dam is given a high hazard classification in accordance
with guidelines contained in section 2.1.2 of reference 1 , appendix IV.
The hazard classification used to categorize dams is a function of
location only and has nothing to do with its stability or probability of
failure.

1.2.5 Ownership : Mr. Charles Baker of Clintwood , Virginia.

-• 1.2.6 Purpose: Recreation.

1.2.7 Design and Construction History : The dam was constructed in
1967 . The designer and contractor are unknown.

1.2.8 Normal Operational Procedures: The operation is automatic with
normal flows passing through the principal spiliway and excessive flows
passing automatically through the emergency spillway .

1.3 Pertinent Data:

1.3.1 Drainage Area: The dam controls a drainage area of 1.01 square
miles.

1.3.2 Discharge at Damsite:

Maximum Flood - unknown

Emergency Spiliway
Pool level at top of dam 1912 cfs

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

Table 1 . 1 DAM AND RESERVOIR DATA

Elevation Area , Acre— Watershed, Length,
feet acres feet inches miles

Item

Top of dam 1005 21.5 240 13.136 .29
Emergency Spillway Crest 1000 20.0 180 3.313 .28
Principal Spiliway Crest .i~ 996 18.13 lIsa 2.60 .28
Stresmb ed at downstream

toe of dam 976.5 — - - —
if i rest or o~+-incn i.ntaice pIpe.

1—2
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SECTION 2

ENGINEERING DATA

2.1 Design: There were no design data available for review. There
are no known sources of design data.

2.2 Construction: The only available construction records were
presented in a U.S. Department of Agriculture, Soil Conservation Service
Engineer Field Book. The book essentially outlined the site topographic
survey notes. Also, included were several incomplete construction notes
as listed below:

a. Intake and outlet invert elevations for the 30—inch principal
spiliway.

b. Elevations across the crest of the dam including an emergency
spillway elevation.

c. Location of anti—seep collars.

d. Details pertaining to a toe drain.

A sketch of the dam is presented in appendix I, plate II. The sketch is
an approximate representation of the dam based on an interpretation of
the available information and Corps of Engineers inspection notes. This
sketch is not an exact document. The given elevations differ from those
shown on USGS Jenkins East Quadrangle. Therefore, it is assumed that
the construction field notes are based on a temporary benchmark. -

2.3 Evaluation: Based on the available information, an adequate
representation of the dam geometries can be assumed. However, there is
no design information. Therefore, there is insufficient information to
evaluate the foundation condition and the embankment stability.

_____ _______ 
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SECTION 3

VISUAL. INSPECTION

3.1 Findings:

3.1.1 General: The results of the 12 June 1979 inspection are
recorded in appendix III. At the t ime of the inspection the pool
elevation was approximately 995 feet TBM or about normal pool
elevation. The outlet works were automatically releasing a very small
flow. There are no known prior inspection reports.

3.1.2 Dam: The embankment is in fair condition. A plan view and
cross section are provided in app endix I , plate II. An overall view of
the dam is provided at the beginning of the report. Views of the
upstream and downstream slopes are provided in appendix II , photos 1 and
14, respectively. There were no signs of surface cracks, unusual
movement or seepage. However , there were several areas of erosion,
depressions, sloughs, and wet spots.

Just above the upstream slope protection along the whole dam, the
embankment has eroded. This area presently serves as a footpath which
contributes to the erosion of the embankment. An animal burrow hole
extending at least 3 feet into the embankment was located at the
upstream waterline at about STA 114+10. The hole has caused some erosion
of the embankment. A 75—foot—l ong slough was loca ted on the upstream
slope at about STA 13+35 to STA 14+10. It is a linear separation about
1.5 feet below the crest of the dam. It has sloughed about 1 foot in
elevation and up to 2 feet horizontally upstream. At STA 11+80 , a

• 2—foot—deep gully is located on the downstream slope. It appears it
originally was a footpath tha t now serves as a gully for surface
runoff. There are as many as 30 smali surface sloughs located between
stations 15+10 and 17+10 on the downstream slope. The sloughs are
shallow, but surface runoff has caused erosion. There is a series of
sewage lines passing through the embankment in this area Also, there
is a footpath up the slope f rom about STA 16+00 to 17+10.

At 5Th 115+00, 10, 15, 20, and 25 feet downstream of the toe, four 2.5
foot diameter, 6—inch deep depressions were found. The depressions are
located on plate II, appendix I. The ones at 15 and 20 feet were filled
with water. About 3 other similar depressions were located left of
these, but were dry. One small wet spot was located on the downstream
toe at STA 15+75. About 35 feet downstream of this area is another wet
spot.

3—1
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3.1.3 Appurtenant Structure: Observations of the intake structure were
made from the embankment. It was not clear how water was passing

• through the intake during the inspection. It is assumed the gated valve
was open , but it is possible the intake structure could have rusted
through . The gated valve was heavily rusted . A view of the intake
structure is provided in appendix III , photo 1. The stilling basin was
unprotected . The basin appeared to be natural rock. A view of the
outlet structure is provided in appendix III , photo 2.

3.1.15 Emergency Spillway: The approach channel was short and
vegetated with grass. The crest served as a gravel road. Some areas of
the crest were rutted and exposed . A view of the approach channel is
sho~a~ in appendix III, photo 6. Trees blocked the lower portion of the
discharge channel.

3.1.5 Instrumentation: There was no instrumentation on the dam.

3. 1.6 Reservoir Area: The reservoir was surrounded by mild slopes
vegetated with trees. There were 32 cabins in the surrounding area.
There were no signs of erosion or slope failure.

3.1.7 Downstream Channel: The channel is tree lined , narrow, and
• about 13—feet deep. A campground with 20 plots is located within 100

yards of the embankment to the right of the channel. Families live at
• the sites during the warm months. Also , downstream is a sewage disposal

lagoon.

3.2 Evaluation: Overall , the darn appeared to be in fair condition.
However, the 75—foot—long slough on the upstream side coupled with the
depressions in the ininediate downstream area provide sufficient concern
toward the integrity of the embankment. Further evaluation of the
embankment is considered necessary. Included in this evaluation should
be further study of the wet spots downstream of STA 15+75 . Also,
included should be a thorough investigation of the intake structure to
determine if the gated valve is open and the condition of the intake
structure.

The inspection revealed certain preventive maintenance items which
should be scheduled as part of an annual maintenance program. These are:

a. The erosion along the shoreline , the gully at STA 11+80 , the
shallow sloughs between STA 15+10 and 17+10, and the footpath from STA
16+00 to 17+10 should be regraded, dressed with compacted fill , arid
seeded . The animal borrow hole should be backfilled with compacted fill
and seeded . The rutted and exposed areas in the emergency spillway
should be regraded arid seeded. 

~~ —~~~~—-~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ -~~~ - - -~~~~~~~~~~ - - - ---~~~~~ _ _
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b. The trees in the discharge channel of the emergency spillway
should be removed to prevent potential ~1ai~~ing by obstructing flow and
collecting debris.

c. The crest of the dam and spillway functions as a road and should
be pav ed with a minimum 6 inches of crushed-run gravel.

d. A staff gage should be added to the intake structure to extend
above the top of the dam.

3—3
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SECTION 15

OPERATIONS PROCEDURES

13.1 Prooedures: The White Oak Creek Reservoir provides recreation in
the f orm of swimeing and fishing for visitors of the campgrounds
surrounding the reservoir. Water flows automatically through the
princi.pal spillway during normal flow conditions. When excessive flows
reach the emergency spillway crest water flows automatically through the
emergency spillway. A gated valve located upstream of the principal
spillway “may” be capable of dewatering the reservoir.

13.2 Maintenance of Dam: A routine maintenance program has not been
established for the White Oak Creek Dam. Grass is cut often f rom the
embankment arid around the reservoir.

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

13. 1$ Evaluation: The dam does not require an elaborate operational
arid maintenance procedure. However, an annual maintenance and
inspection program should be initiated to help detect and control
probleme that may occur.

13— 1
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SEC~I0N 5

HYDRAULIC/HYDROLOGI C DATA

5.1 Design: None were available.

5.2 Hydrologic Records: None were available.

5.3 Flood Experience: Unable to determine.

5.14 Flood Potential: The Probable Maximum Flood (Pt~~) and ~ P!€ were
developed arid routed through the reservoir by use of the HEC— 1DB
computer prrogram (reference 2, appendix IV) and appropriate uni t
hydrograph, precipi tation, arid shortage—outflow data. Clark ’s TC and R
coefficients for the local drainage area were estimated from basin
characteristics. The rainfall applied to the developed unit hydrograph
was obtained from a U.S. Weather Bureau publication (reference 3,
appendix IV) . Losses were estimated at an initial loss of 1.0 inch and
a constant loss thereafter of .05 inch/hour.

5.5 Reservoir Regulation: Pertinent data and reservoir data are
shown in Table 1.1.

Water flows automatically past the dam through the principal spillway
arid through the emergency spillway in the event water in the reservoir
rises above the crests of the spillwáys.

The storage curve was developed with the use of a U.S. Geological Survey
Quadrangle Map. Rating curves for the emergency spillway and the
non-overfl ow section were developed. In routing hydrographs through the
reservoir, it was assumed that the initial pool level was 1 foot below
the principal spillway crest , elevation 995. Flow through the principal
spiliway was neglected during the routings.

5.6 Overtopping Potential: The probable rise of the reservoir and
other pertinent information on reservoir performance is shown in the
following table:

5— 1
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Table 5. 1 RESERVOIR PERFORMANCE

— Normal Hydrograph
Item flow &P P ~ PMF 1/

Peak flow, of a
Inflow 1 139715 99139
Outflow 1 4851 9805

Maximum elevation feet , msl 1006.11 1007.12

Emergency Spillway (el. 1000 )
Depth of flow, f t. 6.11 7.12
Duration, bra. 12 13
Velocity , fps 2/ 11.1 12.0

N on—overflow section (.1. 1005)
Depth of flow, ft. 1.11 2.12
Duration, bra. 1 2.25
Velocity, fps ~/ 15.8 6.7

Tailwatw elevation
feet , m.s.l. 976.5 — —

1/ The PIF is an estimate of flood discharges tha t may be expected from
the most severe combination of critical meteorologic and hydrologic

• conditions that are reasonably possible in the region.

2/ Average critical velocity.

5.7 Reservoir Emptying Potential: A gated valve is located
approximately 15 feet upstream of the principal spiliway intake. Not
enough is known to evaluate its capability to dewater the reservoir.

5.8 Evaluation: Based on the size (meall) and hazard classification
(high ) the recomaended Spillway Design Flood (SDF) to ~ PMF to PMF .
Because of the risk involved in this project the SDF is the PMF. The
emergency spillway is capable of passing 29 percent of the Pt’F without
overtopping the dam. The PW will. overtop the dam f or  less than 3 hours
and reach a xiu of 2.1 feet over the dam with an average critical
velocity of 6.7 feet per second .

Conclusions pertain to present—day conditions and the effect of future
development on the hydrolo~ ’ has not been considered . —

5—2
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SECTION 6

— DAM STABILITY

6.1 Foundation and Abutments: There is no information available on
the foundation conditions. The dam is located in the r idge and valley
geologic region of Virginia. Based on the available construction
records arid the visual inspection , the dam has a t~~ foot—wide toe
drain, and anti—seep collars as shown on plate II , appendix I. It is
unknown how the dam is keyed into the foundation. As noted in the
visual inspection, there are small depressions and wet spots located in
the Immediate downstream area.

6.2 Embankment:

6.2.1 Materials: There is no information available on the nature of
the embankment materials. The area soils are generally low plastic
residual, silts, amd clays.

6.2.2 Stability : There are no available stability calculations. The
dam is 25 feet high and 13 feet wide. It has an upstream slope of
2.5H:1V and a downstream slope of 2.5H: 1V grading into a 3H: 1V slope.
The dam has a freeboard of 5.5 feet and is not considered to be
seriously subjected to a sudden drawdown due to its low freeboard and
low capacity outlet works.

According to the guidelines presented in Design of Small Dams, U .S.
• Department of the Interior, Bureau of Reclamation for small homogeneous

dams , with a stable foundation , not subj ected to a drawdown , and
compos ed of low pla stic fines (CL,M L ) ,  the recommended slopes are 3H :1V
upstream arid 2.5H: 1V downstream. The recommended width is 15 feet.
Based on these guidelines the dam has an adequate downstream slope , but
inadequate upstream slope and width.

6.2.3 Seismic Stability: The dam is located in Seimnic Z one 2.
Therefore, according to the Recommended Guidelines for Safety Inspection
of Dams, the dam is considered to have no hazard from earthquakes
provided static stability conditions are satisfactory and conventional
safety margins exist.

6.3 Evaluation: There is insufficient information to adequately
evaluate the stability of the dam. The visual inspection revealed an
upstream slope failure coupled with small depreasions in the immediate
downstream area. Also, based on the Bureau of Reclamation guidelines
the width and upstream slope of the dam are inadequate. Also, the
spillway is incapable of passing the design flood arid overtopping flows
are considered detrimental to the embankment. Overtopping flows are
shallow and only last 3 hours, but the velocity exceeds 6 fps, the
effective eroding velocity for a vegetated earth embankment. Based on
these conditions, the embankment is considered not sound and the

• services of a qualified geotechnical engineering firm should be retained
to perform a stabili ty check of the dam.

6—1
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SECTION 7

ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment: There is insufficient available information to
• evaluate the foundation condition and the embankment stability. The

visual inspection revealed a slough on the upstream side coupled with
dep ressions in the downstream area which warrant sufficient concern
toward the integrity of the embankment. There is insufficient
information on the operations of the cutlet structure to evaluate its
capability to dewater the reservoir. There is rio regular maintenance
program.

The emergency spillway will pass 29 percent of the Probable Maximum
Flood (PMF) without overtopping the dam. Based on criteria established
by the Department of the Army , Office of the Chief of Eng ineers (aCE),
the Spillway Design Flood (SDF) is ~ PMF to PMF . Based on the risk

— involved with this project, the SDF is the PMF. The water velocities
combined with weak soils will cause erosion and potential failure of the
dam. Therefore, the emergency spillway is rated seriously inadequate
and the dam is assessed as unsafe , non-emergency.

The classification of “unsa fe” appli ed to a dam because of a seriously
inadequate spiilway is not meant to connote the same degree of emergency
as would be assoc iated with an “unsa fe” classificaition app lied for a
structural deficiency. It does mean , however, that based on an initial
screening , and preliminary computations, there appears to be a serious
deficiency in spillway capacity so that if a severe storm were to occur ,
overtopp ing and failure of the dam would take place, significant ly
increasing the hazard to loss of life downstream from the dam.

• It is recommended that within 2 months from the date of notification to
the Governor of the Commonwealth of Virginia , the owner engage the
services of a professional consultant to:

a. Determine by more sophisticated methods and procedures the
adequacy of the spiliway. The study should inc lude a more detailed
study of the Spillway Design Flood appropriate to this dam. Remedial
measures to be considered inc lude mod ification to the dam, spillway,
flood plain , and/or any other method of eliminating the danger imposed
by the project.

7—1
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b. Perform a stability analysis and evaluate the outlet works.

Within 6 months of the notification to the Governor , the pro fessional - 
-

consultant ’s report of app ropriate remedial mitigating measures should
have been completed and the owner should have an agreement with the
Commonwealth of Virginia for a reasonable t ime frame in which all
remedial measures will be complete. In the interim, a detailed emergency
operation plan and warning system should be promptly developed. Also
during periods of unu sually heavy prec ipitation , around—the—clock
surveillance should be provided.

It is also recommended that an annual maintenance program be initiated
to detect and control problems encountered . The inspection revealed the

— following maintenance items that should be scheduled by the owner within
12 months:

a. The erosion along the shoreline , the gully at STA 11+80 , the
shallow slougha between 5Th 15+10 and 17+10, and the footpath from STA
16.i.0O to 17+10 should be regraded , dressed with compacted fill and
seeded . The annual borrow hole should be backfilled with comp acted fill
and seeded. The rutted and exposed areas in the emergency spillway
should be regraded and seeded .

b. Remove the trees in the discharge channel of the emergency
spillway to prevent potential dannning by obstructing flow and collecting
debris.

c. The crest of the dam and spillway functions as a road and should
be paved with a minimum 6 inohes of crushed—run gravel.

d. A sta ff gage should be added to the intake structure to extend
above the top of the dam.

7-2

- - - - - U - -~~~----—-~~~~-——~~~~~~~~~~~~~~~~~~~~~~ -~~~ ~~~~~~~~~ - -- 



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ - -— ~~~~~~~~~~~~~~~~~~ ——- - —---•~ —•• ,~-.-.- .-.---—----— -~ —- —,-—-- —-~ 1 ~1

I

APPENDIX I
MAPS AND DRAWINGS 

~~~~~~ -~~ —-“ —-- -~~~~~~~ -_& 
~~~ __~~~~_~~~~~~~~~~~--_ - :~~•

__ ~~~~~ _;_ -~~~~~
__ 

~
_ %_~ _~_ _~~~~~~~~~~~~

_ _ _ •w



. - — ~~ ~~
—

~~~
- — — 

‘
- -

-!‘
~~ 

--------~~~~~
- ‘

~
-: ‘ t~ ~

— - \ \.) w.’ — - --~~~~ .y-. \‘\~~~~~~/ ‘~ \~: -
~7——~ ~

o ~
— - /~~— — 

~
— -- —

~~~~~~ ‘( - - - ~ ~~~\_ - I)

• ~~~~ O~JJ2~~ I. ~ T1 p~ ~

$M~ EAST 0 ~~ M4OLE~~~
y

~~~~~~ ) N~~
SCALE 1:24 000 s -

~
~ I 0 1 MILE 

~
. (

~ - 7_ .’// /t

1000 0 1000 2000 3000 4000 6000 6000 1000 FEET ~ 
/ -

— — — I I~L0METER 



- 
~~
-I 

~
-
~U

— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
-

- 

• 10o5 - -

- ~~~~~~~~~ 
9q45

- 
-\ 

- 
- \ I ~~~

- 

• 
\
\

\
\ 

~~~
— : : : - — —

-

. 
- 

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

• - - • 

- 
SL~~(J(~I1 ALGh ~~ ~~R~~~~~T-

- 

10+00 t i  -I-00 \ —~ 24O~ IS+OO
‘ -  - -  

- ~~AP~ R&~
• / - 

• t GULLY 
-

• I j

- 
. 

I
/

f 
. 

~/ 
/ ~~~~ 

-

to lo ~~‘°°‘ ~~~~~~

• - - 64 0UTER RISER PIPE
w/4O INP4~ q RISER PIPE

________ 

95~~~t 

.0 ±

L_-~--- ~- IO ’ - -

_ _ _ _ _ _  ~~ T I 
~~ _ _  

_ _

- 4RAIN PIPE PRINCIPA L 
~ PR.L~VAY 

- ToE DR~ IN

CROSS SECTION 1 -

~ 

~-_~ ~~~ -‘-•-



-~~~~~~~~~~~~~ - .‘ ~~~~ -~~~~~ -~~ ---- - ~~~~~~~~~~~~~~~~~~~~~~~~ — ~~~~~~~~~~~~~~~~~~ —
-

- -
~~~

---———
~~

-

- -

- - ABE~A OF SHAU OW ~LOUGM~ 
— 

-

- 

-

~ PtPE /
ION ALOH~ ~I4OREUN5..- ~~~~~~~~~~~~~~~~~~~ — - f rR~tT4 ~ PES /

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  /

_ _ _ _ _ _ _ _ _ _ _  

‘
1’~ ~ ~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~

/ - — 2 - .  - ‘ 
- ~ or ppr~t

o p 5 ~
,o

~Js — I , ~~~~ I
\

/ ~ ET ~PöTY - - 1 \

• ‘ ~
/ \ \

/ , I \ \
/ I -  ~

P L A N V t E\V • 

- / I \ ~‘

)CALE I~~~5O ’

- NOTES 
-

I, TN/S ~K677~W / 5 4 p p
~ o~J,.14rE ~~~~~~~~~~~ a~ wrnlt ~~~~~~~ ~W4 Y~,4

V/E W A~’~D ~~O~6 ~~~ T’ON W& RE 8A5E0 ~~ 7W A .~‘A1l~A,S1~E N07~~
s

5C’S. ~~~~~~~ ~C1E.L.~ .sc~~ ~iH~ coe~s oFcjm~ 
/Z JU~~ 7~? V,(5c44L 1

2. £t.EV4770#/S A~ E ~~4$~Q ~~ ,
~ 7~ ,4p~~~ft)f ~~~~J/ M4~~ 

( T8/’1~.

LEGENt~ 
- 

-
•

— — — — OR/4/ NAL J7b~~~EAI~ .4NkMEI/T AND 5PIi~~wAY CO~1t~~~
W4T~~~ U~~~ • 

-

~~~~ 2.0
I~~~~~~5O’

~L~~~Q.O -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

\\IH
— _ -~ - ~~~~~ a stsa- _ t ~~~~~~~~~ .s.t.s ~~~~~~~~~~~~~~~~~~~~~ ~a._.. _..-- -- 

~~~~~~ _rnS.~~~~.. - - _ - ~~~~~~~~~~~~~~~ . -.



r -- —-------

~~

-- --
~ ~ 

—--

~~~ -~~~~~~~~ —‘
— - -  -—--. -

~~

-. 
..S~( 

I.

/
-. 

/ q~ç~ ~óoo
- -

~Ø d  -~~~~- - 
/ ~~ - ~~~sóó~~— — .

-

. — 
~/

_ 
,~~ -~~~~Ioi~~/~ —

, 
- L I/

- / 1/ “ - 1020-
: ,~ 1/f ‘ — ‘- /11 ‘ / - 

/ I -- - -

- 
/ ,f/f / /

/ III , 7
- / , J/f ,k~~~O0 / - 

4. -

~fj 5

- 

T PATH J ~\ \ 
\~4~ - - 

-

-

-
~ U ~~~ ‘

i4v
*

.

\ \\\ \ \ \ ‘S - 
-

\ \ \ \

\ 
~~~A~~5 

JO~~~ ~

~4t~ c3A.4 P/E ~WI

~~ Nor&5 IA) 
~~~

~5~44L /AJ�PE’~T,O,4I- - -

~

Z

~~~~~~~~~~~~~~~~



~ -,-‘.-,-, -,- - _ —~,.S__-— — _ , -._’_
~

_
~~~~ ’_.’--_ - - .

~ - — --- - - - .—
~~

-
~~

- -——- —-- --— S ~~~~~~~~

APPENDIX II
PHOTOGRAPHS -

- - - ---- ~~~~-~~-~~~— -- - --.---~ -~~~~--- - ~~- - --—-~~ I



— ~~~~~~~~~~~~~~~ -~~ -~~ - ~~~~~—~~~~~~~~~~~~~~~~~ --—- ~~— 5 --

-I

______ -

PHOTO~~I INTAKE STRUCTURE
UPSTREAM SLOPE

• -

Si

• .

- PHOTO *2 OUTLET STRUCTURE

— -- - —— ~~~
. ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- LA



- -  
~~~~~~~~~~~~~~~~~~~~~ ~z.a~s~aa~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~-
~~~

..c. ~

• 
-‘

•

~i• •  
~~~~~~~~~~~~~~~

1~~

PHOTO 3 DOWNSTREAM CHANN EL

- ~~~~~~~~~~~~~~~ - -

PHOTO~~4 DOWNSTREAM SLOPE
~~~~~~~~~-—— ~~~~~~~~~~~ -

~~~~~ 
——--—

~~
.- _-..

~~~~~~~~ 
-
~~~~~

-- - - - -- - -—
~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ —-

~~---- 
—

~~
---- - - -— -

~~~ 
- —- - - --—-



- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~ 
- • 

-
~~~~

PHOTO~~5 EMS APPROACH CHANN EL

~~~~~~~ ~Z7~ 
-

~
-
~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~

-, 
____ 

_ _ _ _ _

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



- - - - -

—

• •, . z-a~~~
• ,-- • ’ 

.

.
‘
~~

- . .;

PHOTO*7 SLOUGH ON DOWNSTREAM SLOPE

_ _  ~~
_ : 1 I 1 E S Sj

~~_



- ~~~~~~~~~~-~~~~~—~~~~~~~ -- _ _

PHOTO *9 EXPOSED PORTION OF BURIED UTILITY
LINES IN DOWNSTR EAM SLOPE

k.

- ¼  ~~ ‘ 

-.

• -

• 

~~~~~~~~~~~~~~~~~~~~~~~~

PHOTO * IO EXPOSED PORTION OF SEWER LINE
iL I ~~~ - - ~~. ~~~~~~~~~~~ ~~~URIhM 2 9 ~~~~ _ _ _ _ _ _ _ _ _ _ _ _



- ____________________________________________________

APPENDIX III
FI~~D OBSERVATIONS

-

-

.1

- -5 --- -—-— - -



_______________________ - - —5- - - - — - _S
_ 

- 5 5 ~~ 5- - S ~~~~~~~~~ ~5- - --

I.,

.. ‘~

I.

~~~~~~~~~~~~~~~~~C 0
0 4~ a. ~‘-I .
~.I •1•1 I.• i~Ij ~~~~~~~~~~~~~~~~~~~~~~~ 

I
o *

~~c1

U’, 0a’ c.~~* ~.. •
~: ~~‘ —~ .~

).-. 0 ..
~~ 

•I
~ ~ ~~~~~

. 

~1

2
41 ~-4a

• ~~, 0

U C~i 41 ..

• 

1. !~~~~~~

:!
~~~~~~~~~~~~~~~

~~ II 
~~ ~~

- - - - - - - —-~~
.- -—~~~~~~~~~~~~~~~~~~~ — -~~~ 

i.~J---- —S 5-~~~ --- -~~~~~~~~~~~ *~~~~~~~~-5 -~~~~,* -—



_________ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - - S -

~~~

4

I V
I~~~ •~CI~ • 41 I)

2 V C O  0 4)~~Io 0 5  0
U —  —

.41 A

4)~~~ 2 ~~~~~~ 
4)

• .
~~ 5 41 4 1 4 11 4— - 0 0  0 .C 0 - 00.s o. ..-i 41

— 0 41 II
S 

~~ * 3 .  .
~~ 41r c c  w i-i o 0

s.. i-s .co oi .  a. o
41 ..4~~~ 0 4 1  41 1.4)
41 O V  V 4) 4) a.
1. II 41 4)
0 0 V .  41 .-I 41 1 . 6 .4)

~~~~O C  C O .x 0 . 1 .0  i-’ 410 0 . 4  4) 0
~~ I-’ 0 E’3 2

*3 1 . 0  4)
4 3 4 1 .  * 4 1 1 .o~~ M a . . - I 4 1 o  *3

0 .0

. v * 3  L 0 - . 4 4)~~~ , .
4) *3~~~~0 4 )  C Oc .  .n.c~~ 4 1 * 3  4)

~~ I) C C I .  C) 0

V~~~~~ 4 1 0  V % 0 4 ) 4 1 a.
= ~~~~~~~~~~~~

~~~~ ~~ (fl 41 .rI ~~~V * . - 4 4 )0  V O  41
E V  2 0 .  I-I

.4)  • 4 1 U 4 1  4 1 0 4 1  4)~~~ Ic a .  O 1 4~~~~~4 ) 0 0  V~~C O  1.
1. *. 1. ~I 41

0
~~~.r4 i g ’ , . OO U O  ~ — c o

41 ~~~~~~~~~ . ,-I 5 4) 4 ). Q .-4~~-i
* 0 3  41 41 *3

~~~~ 41 ’ - 4 4 1 V  o I . w w c o  41 1 4 5 4 1
~~~~~~~~ I . 1 .  -~~ .0 0 0 ~~~~ 0 . . 4 1

~~~~~ 4J~~~~ O 
~~~~~~~~~~~ 

*3 •~~
~~~I•~~I4 ) 4 1 4 1  ? Q C C ~~ .0 m g c  1 . 4 10

~~~~~~~~~~~~~~~~ ‘ L~.2 2 .
14 1.. 1. • I) I-s .e3 s~~~01.  ~~~~4 1 4 1

~~

0~~~~ 0 r 4 *3 4)14~~~
’°’

~~ ’2 ~ .Lri m 2~~~’
2 0 . 0 4 1  4 1 0 V 1  4) E ’ * 3 4 1

§ 2

~ I
• 

~!H~! !
-- --5 -5 -—- - --- -~~~~~ ---—-5 - ——----- - -  ‘-—--—--—— .---- ---5 ---—--—---—-—--5 -



- - -: r - - - 5 -  

~1

1. Sloughing or Erosion of Embankment and Abutment Slopes: 
S

OBSERVATIONS: Just above the upstream slope protection along the
whole dam, the embankment has eroded. This area p resently serves as a
foot path which contributes to the erosion of the embankment. An
an imal burrow hole extending at least 3 ft .  into the embankment was
located at the upstream waterline at about STA 1~4+10. The hole has
caused scme erosi on of the embankment. A 75 f oot long slough was
located on the upstream slope at about STA 13+35 to STA lk+10. It is
a linear separation about 1.5 feet below the crest of the darn . It has
sloughed abou t 1 foot in elevation and up to 2 feet horizontally
upstream. At STA 11+80, a 2 foot deep gully is located on the
downstream slope. It appears it origizmlly was a foot path that now
serves as a gully for surface runoff. There are as many as 30 emall
surface slcughs located between stations 15+10 and 17+10 on the
downstream slope. The sloughs are shallow, but surface runoff has
caused erosion. There is a series of sewage lines passing through the
embankment in this area . Also, there is a foot path up the slope from
about STA 16_0O to 17+10. —

REMARKS/RECOP*IENDATIONS: The erosion along the shoreline , the gully
at ST.A 11+80 , the shallow sloughs between STA 15+10 and 17+10 , and the
footpath from STA 16+00 to 17+10 should be regraded , dressed with
compacted fill, and seeded. The an imal burrow hole should be
backfilled with compacted fill and seeded . The 75 foot long slough
inconjunotion with the depressions noted in the above comment warrant
further study . It is suspected the shallow sloughs found between
Stations 15+10 and 17+10 were caused by leakage f rom the underground - 

-
-

utility lines. 
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