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PREFCE

This report is prepared under guidance contained in the Re-
commended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
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 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 dan is based on observations of field
conditions at the time of inspection along with data available
to the inspection teamn. In cases where the reservoir was lowered
or drained prior to inspection, such action, while improving the
stability and safety of the dan, 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 sane point in the future. Only through
frequent inspections can unsafe conditions be detected and only
through continued care and maintenance can these conditions be
prevented or corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the establish-
ed Guidelines, the Spillway Test flood is based on the estimated
"Probable Maxim=m Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof. Because of the magnitude and
rarity of such a storm event, a finding that a spillway will not
pass the test flood should not be interpreted as necessarily posing
a highly inadequate condition. The test flood provides a measure
of relative spillway capacity aid serves as an aide in determining
the need for more detailed hydrologic and hydraulic stadies, con-
sidering the size of the dam, its general condition and the down-
stream damage potential.

i
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Name of Dam: Aviation, Golf and Farm Club Dam
State: Virginia
County: Bath
USGS uad Sheet: Bath Alum
Coordinates: Lat 380 03.2' Lcn 790 43.2'
Stream: Branch of Jordan Ran
Date of Inspection: April 16, 1980

BRIEF SHM CF DAM

Aviation, Golf and Farm Club Dam is an earthfill structure

about 350 ft long and 33.5 ft high. The spillway consists of

three outlet pipes extending thWugh the structure. A 36

inch and 15 inch diameter, corrugated metal pipe (CMP)is located

at the right abutment, and a 30 inch diameter CMP is located

at the left abutment. The outlet pipes discharge into an

earth channel. The dam is located on a branch of Jordan Run

about 0.25 miles north of Bath Alum, Virginia. The lake is used for

recreational purposes and is owned and maintained by Mr. Terrill

Brazelton.

Based on criteria established by the Department of the Army,

Office of the Chief of Engineers, (OCE), the appropriate Spillway

Design Flood (SDF) is the h PMF. The spillway will pass less than

10% of the Probable Maxinumn Flood (PMF) or 20% of the SDF. During

the SDF, the dam will be overtopped to a depth of 2.86 ft maxinum,

at a maximuzm velocity of 6.6 fps, and will be overtopped for a period

of 6 hours. Overtopping is considered detrimental.
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Due to the inadequacy of the spillway and the resulting over-

topping of the dam during the SDF, and also the lack of stability

data, the potential for a breach of the dam exists. Based upon the

possibility of a dam breach caused by overtopping during the SDF,

the dam is assessed "unsafe, non-emergency".

Tie classification of "unsafe" 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" classification

applied for a structural deficiency. It does mean, however, that

based on an initial screening, and preliminary cmrputations, there

appears to be a serious deficiency in spillway 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 down-

stream fran the dam.

It is therefore reccvmended that within two months of the date

of notification of the Governor of the Commonwealth of Virginia, the

Cwner engage the services of a professional engineering consultant to

perform necessary studies and design work outlined below:

1) A detailed evaluation of the downstream floodplain and of

the Spillway Design Flood appropriate to this dam. Remedial measures

to be considered include modification to the dam, spillway, flood-

plain, and/or any other method of eliminating the danger imposed by

the dam.

2) A subsurface investigation and stability analysis should be

performed by a Geotechnical Engineer in order to evaluate the stability

of the dam and modify as necessary. The widespread seepage observed

along the downstream slope should be assessed in this study.

-2-



Within six months of the notification of the Governor, the

consultant's analyses and rexcmmendations should be copleted and the

Owner should have an agreement with the Commnwealth of Virginia for

a reasonable time period in which all remedial measures will be ccmplete.

In the interim, an emergency operation and warning plan should be

developed.

An evaluation of the stability condition could not be made

since there is no design or construction data for this structure.

'Ihe visual inspection revealed several problems. Widespread

seepage along the downstream slope is of concern and various stages

of erosion were noted in conjunction with the spillway pipes and

channels.

The following routine maintenance and observation functions

should be initiated as part of an annual maintenance program:

1) The widespread seepage observed along the downstream slope

should be monitored quarterly and after periods of high pool level to

detect any increase in flow rates which may cause piping within the

embankment.

2) The eroded area on the crest of the dam at the 15 inch CP

should be corrected.

3) The outlet channels of the three spillways are eroded and in

need of erosion protection at the pipe outlets. Additional protection

should be provided for the deeply eroded channel sections in the

right abutment near the junction within the stream channel.

4) Vegetation on the dam should be routinely controlled. Grass

and weeds should be cut at. least once and preferably twice a year.
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5) All existing trees or saplings should be cut to the ground.

Trees greater than 3 inches in diameter should have their root structures

renoved. Subsequent holes should be filled with conpacted- soil and

seeded.

6) A staff gage should be installed to monitor water levels.

Prepared by:

SCHNABEL ENGINEERING ASSOCIATES, P.C./
J. K. TfNMNS & ASSOCIATES, INC.

Ray Phn, D., P.E.

Ocnuonwealth of Virginia

Submitted by: Approved:

Original signed bY.

j .A , WALSI Original siened by:

James A. Walsh, P.E. Doulas L. Raler
Chief, Design BranchHaller

Colonel, Corps of Engineers
District Engineer

Recormrended by:

Original Signed by:

Ronald G. yann UL I
Date:

Jack G.Starr, P.E., R.A.
chief, Engineering Division

-4-



Lake

Dam

OVERVI EW PHOTOGRAPHS

-5-



PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

AVIATION, GOLF AND FARM CUE DAM
VA. NO. 01703

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 inspection of dams throughout the United

States. The Norfolk District has been assigned the responsibility

of supervising the inspection of dams in the Comonwealth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to conduct a

Phase I inspection according to the Recrmended Guidelines for Safety

Inspection of Dams (see Reference 1, Appendix IV). The main responsi-

bility is to expeditiously identify those dams which may be a potential

hazard to hunan life or property.

1.2 Project Description:

1.2.1 Dam and Appurtenances: Aviation, Golf and Farm Club Dam is

an earthfill structure approxLately 350 ft long and 33.5 ft high.* The top

of the dam is 12 ft wide and has a top elevation range from 1667.5 to

1670 msl. Side slopes are approximately 1.6 horizontal to 1 vertical

on the downstream side and approximately 2 horizontal to 1 vertical

on the upstream side. There is a 10 ft wide private roadway across the

top of the dam used for access to approximately six dwellings.

* Height is reasured from the top of the dam to the downstream toe at
centerline of the stream.
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It is unknown if the dam is keyed into the foundation or if a

drainage system exists. There are no foundation drain outlets.

Existing vegetation on the embankment slopes does not provide adequate

slope protection.

The principal spillways consist of a 36 inch diameter corrugated

metal pipe (CMP) running through the dam at an invert elevation of

1663.5 msl and an additional 15 inch diameter CMP located adjacent to

the 36 inch CMP with an invert elevation of 1665 msl. The CW outlet

pipes are located in natural ground at the right abutment, and discharge

into earth channels which meander for 50 to 100 ft before dropping

abruptly to the natural stream (See Plate No. 2, Appendix I).

An additional spillway is located at the left abutment and consists

of a trapezoidal shaped, vegetated earth approach channel with a bottom

width of 6 ft and 1.5H:lV side slopes. The earth channel connects to

a 30 inch diameter CMP at an invert elevation of 1667± msl. The

spillway approach and discharge channel are in a cut at the left abut-

ment (See Plate No. 2, Appendix I).

1.2.2 Iocation: Aviation, Golf and Farm Club Dam is located on

a branch of Jordan Run, 0.25 miles north of Bath Alum, Virginia (See

Plate NO. 1, Appendix I).

1.2.3 Size Classification: The dam is classified as a "small"

size structure because of the dam height.

1.2.4 Hazard Classification: The dam is located in a nual forested

area, however, based upon the downstream proximity of four homes located

a quarter mile downstream, the dam is assigned a "high" hazard classifica-

tion. The hazard classification used to categorize a dam is a function

of location only and has nothing to do with its stability or probability

of failure.

-7-
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1.2.5 Ownership: The inpoundment is owned by Mr. Terrill

Brazelton, Warm Springs, Virginia.

1.2.6 Purpose: Recreation.

1.2.7 Design and Construction History: There is no information

available concerning the design and construction of this structure.

According to Mr. Brazelton, the dam was constructed 50 to 60 years ago.

1.2.8 Normal Operational Procedures: The principal spillways

are ungated, therefore, water rising above the invert of the pipe

outlets is autcatically discharged downstream. Normal pool is

maintained at elevation 1666 rnsl.

1.3 Pertinent Data:

1.3.1 Drainage Areas: The drainage area is 0.93 square miles.

1.3.2 Discharge at Dam Site: Maximm known flood at the dam

site occurred in April, 1980, however, high water marks were not

observed.

Principal Spillways Discharge (3 outlet pipes):

Pool Elevation at Crest of Dam (elev 1667.5) 55 CFS

1.3.3 Dam and Reservoir Data: See Table 1.1, below:

-8-1
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Table 1.1 DAM AND RESERVOIR DATA

Reservoir

Storage

Elevation Volume
feet Area Acre Watershed Length

Iten msl Acres Feet Inches Miles

Crest of Dam (a) 1667.5 7.5 86 1.7 .2

Principal Spiliways
30" Outlet 1667 7.0 72 1.5 .15
15" Outlet 1665 6.0 58 1.2 .15
36" Outlet 1663.5 5.0 46 0.93 .13

Streanbed at Down-
stream ie of Dam 1634 - - - -

(a) low point on dam

.9-!
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SECTIN 2 - ENGINEERING DATA

2.1 Design: There is no design data available.

2.2 Construction: No construction records are available. The

dam is reportedly 50 to 60 years old.

2.3 Evaluation: There is insufficient information to evaluate

foundation conditions and embankment stability.
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SECr ICN 3 - VISUAL INSPECTION

3.1 Findings: At the tine of inspection, the dam was in

fair condition. Field observations are outlined in Appendix III.

3.1.1 General: An inspection was made 16 April 1980 and the

weather was clear ana windy with a teaperature of 500 F. The pool

and tailwater levels at the time of inspection were 1666 and 1634 msl,

respectively, which correspond to normal levels. Ground conditions

were wet at the time of inspection. No previous inspection reports

were available.

3.1.2 Dam and Spillway: Both the upstream slope and the

downstream slope were covered with brush, briars, and a number of

trees up to 12 inches in diarreter. Rutting was observed along the

crest roadway and severe erosion. existed in the road-ay in conjunction

with the 15" CMP which is one of the principal spillways. Numerous

undulations and scme scattered surface washes were noted on the downstream

slope. The upstream slope included riprap, which appeared to be

functioning as planned. Field neasurements indicate slopes are 2H: lV on

the upstream face and 1. 6H:IV on the downstream face. The dam appears

to be constructed with assorted combinations of sand, silt, clay, gravel,

and bouldei s. Considerable seepage was observed along the basal 3 to 5 ft

of tihe dov.nstream toe while saturated conditions existod 5 to 10

ft above the lowest point on the downstream slope. Additional seepage

was encountered along the left embank-ent abutment. Contact seepage areas

are illustrated on field sketch, Sheet 1 of Appendix III.

~-11-
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The right abutment includes exposures of large gray sandstone

blocks. No bedding was observed and it could not be verified whether

this represents bedrock or talus. Num-xous groundhog holes exist

along the right abutment slope. Black shale chips were exposed in a

graded area behind the existing treatment pond, below the left abutment.

No faults were observed in the field during this inspection and geologic

maps of the area do not show the presence of faults in the iTmediate

vicinity.

The spillway outlet pipes of the principal spillway showed no

signs of deterioration, however, the outlet channels for these pipes

were eroded at the plunge pool area due to a lack of riprap. The

lower end of the outlet channels were badly eroded and include

approxiately 20 ft vertical drops in their channels in approximately

a 5 ft horizontal distance. See the field sketch, Sheet 2, Appendix Iii.

At the left abutment the spillway approach channel had vegetative

protective growth and the 30 inch QP outlet showed no signs of

deterioration. The outlet channel of the eme-rgncy spillway was not

well defined and showed some erosion inrxeiately below the outlet pipe.

3.1.3 'Reservoir Area: The reservoir area was free of debris and

the perimeter was wooded. The reservoir is located in a shallow valley

with side slopes at approximately 2H:lV to 3H:IV. No sediment buildup

was visually detected near the intake structure.

3.1.4 Down.stream Area: The downstream channel is about 50 ft wide

and has side slopes ranging frcm !H:IV to vertical. The area is

heavily woded. Approximately one quarter mile downstream there are

four dwellings adjacent to the flood plain. To of the dwellings have

floor elevations less than 10 ft above the streambed.

i: -12-



3.1.5 Instru,intation: : instrunentation (rionunents,

d'servation wells, piezoneters, etc.) was encountered for the structure.

3.2 Evaluation:

3.2.1 Dam and Spillway: overall, the dam was in fair condition

at the tire of inspection. Bascd upon the apjzxarance of the dam and

arount of vegetation growing on the eankent at the time of the

inspection and according to the Caner, there is no routine maintenance

program for this structure. Uncontrolled grqmth pronotes the develop-

ment of deep rooted vegetation and this type of growth can encourage

piping within the arbanknent. Also, excessive growth inhibits effective

visual inspections of the dam. If a routine maintenance program does

not exist, one should be initiated. The embankment, including its

crest, slopes, and e-ergency spillway, should be mowed at least once

a year, but n-ore preferably twice a year. Trees presently growing on

the ejTL-ankTnnt should be cut to the ground. Trees greater than 3 inches

in dia-eter should have their st-mnps and root structures ra-oved.

Subsequent holes should be filled with ccracted soil and seeded.

The wet spots and iron-sta ned seepage encountered along the
lower portion of the domstream slope represent seepage through the

dam. The seepage appears to be rather uniform across the dowstream

slope and no turbidity was noted during the inspection. Flow rates

were generally less than 1 glar. This widespread seepage is of concern

and it is recorrcnded that the seepage along the downstream slope be

onitored ,3rterly to cietc t anv incrcase in flo%% rates which may

cause piping within the embar .ent. If increased flovs should occur,

-13-



F
a qualified Professional Engin&er with expertise in Geotechnical

Engineering should be contacted to evaluate the problem and make

recomuendations for required corrective measures.

The outlet pipes of the principal arnd eer9ency spillway are

in good condition, however, the outlet channels of the spillways

are eroded and in need of erosion protection at the pipe outlets.

The principal spillway outlet channels in the right abutnent need

additional erosion protection at the abrupt vertical change in their

profiles at the junction with the stream channel.

The eroded area exposed on the crest of the dam at the 15 inch

CMP should be corrected.

A staff gage should be irstal]cA.

3.2.2 Downstream Area: The existing dwellings downstream

could be jeopardized by a brech in the dam during periods of peak

flooding.

-14-



SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures: Aviation, Golf and Farm Club Reservoir is

used for recreational purposes. The normal pool elevation (1666 msl)

is controlled by the invert of the lowest outlet pipe. Water

automatically flows through the outlet pipes when the pool level rises

above the invert of the pipes. Water flows through the 36 inch

outlet pipe at elevation above 1663.5 rnsl, through the 15 inch outlet

pipe at pool elevations above 1665 msl, and through the 30 inch outlet

pipe at pool elevations above 1667 msl. There is no method of lowering

the pool below elevation 1663.5 msl.

4.2 Maintenance of Darn and Appurtenances: Maintenance is the

responsibility of the Owner. Maintenance consists of inspection,

debris removal, some mowing of the vegetative cover and repair, however,

there is no routine maintenance program. There are no valve-operated

appurtenances.

4.3 Warning System: No warning system exists.

4.4 Evaluation: Ti.tenance of the dam is considered in-

adequate. A routine maintenance program should be established and

complete records of maintenance and inspections should be maintained

for future reference. An emergency operation and warning plan should

be developed. It is recomeneed that a fornral anergency procedure be

prepared and furnished to all operating personnel. This should include:

a) How to operate the dam during an ra-rgency.

b) ;% )o to notify, including public officials, in case evacuation

from the downstream area is necessary.

-15-



SECTION 5 - HYDRAULICS/HYDROLOGIC DATA

5.1 Design: No hydraulic/hydrologic data is available.

5.2 Hydrologic Records: There are no records available.

5.3 Flood Experience: An estimated maximum pool elevation

occurred in April 1980, according to the Owner.

5.4 Flood Potential: 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 in the region),

or fractions thereof. The Probable Maximzm Flood (PMF) and PMF

hydrographs were developed by the SCS method (Reference 4, Appendix IV).

Precipitation amounts for the flood hydrographs of the PWF are taken

from the U. S. Weather Bureau Information (Reference 5, Appendix IV).

Appropriate adjustments for basin size and shape were accounted for.

These hydrographs were routed through the reservoir to determine

raxima pool elevations.

5.5 Reservoir Regulation: For routing purposes, the pool at the

beginning of flood was assumed to be at elevation 1666 msl. Reservoir

stage-storage data and stace-discharge data were determined from field

measurement and USGS quadrangle sheets. Floods were routed through

the reservoir using the principal and emergency spillway discharge up

to a pool storage elevation of 1668 msl and a ccrbined spillway and

non-overflow section discharge for pool elevations above 1668 msl.

5.6 Overtopping Potential: The predicted rise of the reservoir

pool and other pertinent data were determined by routing the flood

.- 16-



hydrographs through the reservoir as previously described. The

results for the flood conditions ( PD and PMF) are shown in the

following Table 5.1.

TABIE 5.1 RESERVOIR PERFORMANCE

Hydrograph
Norma

Flow PMF PMF

Peak Flow, CFS
Inflow 6 3767 7534
outflow 6 3767 7534

Maximum Pool Elevation
Ft, msl - 1670.86 1672.2

Non-Overflow Section
(Elev 1667.5 msl)
Depth of Flow, Ft 3.36 4.7

Duration, Hours - 6.5
Velocity, fps (a) - 6.6 8.0

Tailwater Elevation,
Ft, msl 1634 1644 1649

(a) Critical velocity at control section

5.7 Reservoir Emptying Potential: There is no rethod of erptying

the reservoir below the principal spillway invert.

5.8 Evaluation: The Pnrmy Corps of Engineers guidelines indicate

the appropriate spillway design flood (SDF) for a small size "high"

hazard dam is the PMF to 100 year flood. Because of the risk involved,

the PMF has been selected as the SDF. The spillway will pass less

than 10 percent of the PMF (20% of the SDF). The SDF will overtop

the d,-n a aximnum of 3.36 ft at the low point, and rarain above the dam

for 6 hours with a raaxiTmm critical velocity of 6.6 fps.

Hydrologic data used in the evaluation pertains to present

day conditions with no consideration given to future development.

-17-



SECTION 6- DAM STABILITY

6.1 Foundation and Abutments: The dam is located within the

Valley and Ridge Physiographic Province of Virginia. The inpoundment

and structure are located near the contact between the Oriskany

Sandstone and omney Shale, both of Devonian age. The Oriskany

consists basically of gray to white, coarse calcareous sandstones.

The younger Romey shales range from black to green in color and

include sore sandstone beds. Bedrock exposed along Thorpson Creek,

just south of the site, strikes to the northeast and dips from vertical

to very steeply to the southeast. Available geologic maps indicate

the irpoundment may rest upon the east link of an anticlinal structure.

No faults were observed at the site. Black shale was exposed in the

left abutment area, behind the sewage lagoon. Large sandstone blocks

were exposed in the right abutment area. It could not be confirmed

whether these blocks represent bedrock or talus materials from surrounding

slopes.

Subsurface data is not available for the structure. It is not

known whether a cutoff trench exists beneath the dam. Based upon

examination of surrounding hillsides and cuts, it vould appear that the

dam may rest in part on colluvial and/or alluvial soils consisting

of assorted mixtures of sand, silt, and clay with variable amounts of

gravel and boulders. Expected permeabilities would range from low to

high. Underlying residual soils derived from the Romney shale would

probably consist of silty clays and clayey silts possessing low to

medium perneabilities.

Gradual consolidation of underlying soils would be expected

during application of fill materials. The underlying soils probably

-18-



had essentially fully consolidated under the applied load not long

after completion of construction. Based upon the performance history

of this dam, a stable foundation is assumed.

6.2 Embankment:

6.2.1 Materials: There is no information available on the

nature of the embankment materials. The surface of the embankment

appears to be constructed with assorted combinations of sand, silt

and silty clay ranging fram SM to SC in composition and including an

indeterminant amount of gravel and boulders. Low to high permeabilities

are likely for these materials.

6.2.2 Subdrains and Seepage: There is no known drainage systen

and apparently no toe drain outlets. Saturated or wet and iron-stained

areas encountered along the downstream slope represent seepage through

the dam.

6.2.3 Stability: There are no stability calculations for this

structure. The dam is 33.5 ft high and has a crest width of 12 ft. The

upstream slope is approximately 2H:IV, while the downstream slope

varies to about 1.6H:lV.

Although the type materials used during construction cannot be

confirmed visually, it is assurmed the structure is horogeneous and

constructed with SC to SM soils. According to the guidelines present

in Design of Small Dams, U. S. Department of the Interior Bureau of

Recl&a'tion, for small homogeneous dams with a stable foundation not

subjected to drawdown and corposed of SC to SM materials, the recorrended

slopes range fram 2H:lV to 2.5H:lV for the downstream and upstream

slopes respectively. Based upon existing slopes of 2H:lV for the

-19-



upstream slope and 1. 6H: V for the downstream slope, both slopes are

considered to be inadequate. The recommended crest width is 17 ft,

therefore, the existing crest width is also considered to be inadequate.

6.2.4 Seismic Stability: The dam is located in Seismic Zone 2.

Therefore, according to the Recomnended 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: An accurate check on the stability of this structure

cannot be made since there is no design and construction data. Fbundation

conditions are not known and the embanoent slopes and crest width do not

-meet the requirements recommended by the U. S. Rireau of Reclamation for

small homogeneous earthfill dams on stable foundation. Overtopping is

considered a problem because of the depth and duration of flood and also

the velocity is greater than 6 fps, the effective eroding velocity for

a vegetated earth embankment. Therefore, it is recomended that the Owner

retain the services of a qualified Professional Engineer with expertise

in Geotechnical Engineering to evaluate the stability of the dam. Since

no undue settlement, cracking, sloughing or seepage was noted at the time

of inspection, it appears that the embankment is adequate for maximum

control storage with water at elevation 1667 msl. As previously stated,

the iron-stained saturated areas observed along the toe of the down-

stream slope are believed to represent seepage through the embankment

and are of concern. It is reconmended that these areas be monitored

quarterly to detect any increase in flow rates which could result in

piping through the embankment.
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SEC TIMJ 7 - ASSESSMENT/REDIAL MEASURES

7.1 Dam Assessment: The Aviation, Golf and Farm Club Dam at

the tine of inspection appeared to be in fair condition. 'The

appropriate SDF for this dam is PMF. The spillway will pass less

than 10 percent of the PMF (20 percent of the SDF) without overtopping,

and the dam will be overtopped by 3.36 ft during the SDF. The spill-

way is judged seriously inadequate.

There are no design or construction records available for this

structure, therefore, an accurate check on its stability cannot be made.

Flows overtopping the dam are considered detrinental with respect to erosion.

Only a limited maintenance program exists for the structure and

maintenance is considered inadequate.

Due to the inadequacy of the spillway and the resulting over-

topping of the dam during the SDF, and also the lack of stability data,

the potential for a breach of the dam exists. Based upon the Possibility

of a dam breach caused by overtopping during the SDF, the dam is

assessed "unsafe, non-ergency".

The classification of "unsafe" applied to a dam because of a

seriously inadequate spillway is not meant to connote the same degree of

emergency as wuld be associated with an "unsafe" classification applied

for a structural deficiency. It does mean, however, that based on an

initial screening, and preliminary cnputations, there appears to be a

serious deficiency in spillway 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.
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7.2 1ecumrcred Remedial Measures: It is reommended that within

two months of the date of notification of the Governor of the QmMn-

wealth of Virginia, that the Owner engage the services of a professional

engineering consultant to cmplete the following action:

1) A detailed evaluation of the downstream floodplain and of the

Spillway Design Flood appropriate to this dam. Remedial measures to be

considered include modification to the dam, spillway, floodplain, and/or

any other method of eliminating the danger imposed by the dam.

2) A subsurface investigation and stability analysis should be

performed by a Geotechnical Engineer in order to evaluate the stability

of the dam and modify as necessary. The widespread seepage observed

along the downstream slope should be assessed in this study.

Within six months of the notification of the Governor, the

consultant's report of appropriate remedial mitigating measures should

have been completed and the Owner should have an agreement with the

aimonwealth of Virginia for a reasonable time frane in which all

remedial measures will be complete.

Until corrective measures are ompleted, the dam should be checked

during periods of heavy runoff. If dam overtopping is inuinent, warning

should be issued to the downstream inhabitants.

In the interim, an emergency operation and warning plan should

be promptly developed. It is recomTended that a formal emergency

procedure be prepared, prominently displayed, and furnished to all

operating personnel. This should include:

1) How to operate the dam during an emergency.

2) Who to notify, including public officials, in case evacuation

from the downstream area is necessary.
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7.3 1eguired Maintenance and Observation:

7.3.1 Widespread seepage present along the downstream slope should

be monitored quarterly and after periods of high pool levels in the

reservoir to detect any increases in flow rates which may cause piping

within the embankment.

7.3.2 The eroded area exposed on the crest of the dam at the 15 inch

cmP should be corrected.

7.3.3 The outlet channels at the three spillway pipes are eroded

and in need of erosion protection at the pipe outlets. Additional

protection should be provided for the deeply eroded channel sections

-in the right abutment near their junctions with the stream channel.

7.3.4 The grass and weeds on the embankment should be cut at least

once and preferably twice a year. We would reanrend maintenance in the

early summer and fall.

7.3.5 All trees and saplings present on the embankment should be

cut to ground level yearly during maintenance operations. Trees greater

than 3 inches in diameter should have their root structures removed.

Subsequent holes should be filled with conpacted soil and seeded.

7.3.6 A staff gage should be installed to monitor water levels.
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Inlet to 36 Inch and 15 Inch Outlet Pipe

Photograph No. 1

Outlet Channel for 36 Inch Outlet Pipe

Photograph No. 2
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Downstream 36 Inch Pipe Outlet Channel

Photograph No. 3

Erosion Around 15 Inch Outlet Pipe

Photograph No. 4
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Downstream Face of Dam

Photograph No. 5

Roadway Across Top of Dam

Photograph No. 6
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Downstream Dwelling

Photograph No. 8
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