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K, PREFACE

This report is prepared under guidance contained in the
Recxnea Gidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained fron
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
conditicn 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 reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, remves 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 same 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 established Giidelines,
the Spillway Test flood is based on the estimated "Probable Maximzn
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 neasure 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 d&wnstream damage potential.

ih
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF DAM

Name of Dam: Dover Lake Dan
State: Virginia
Ication: Goochland County
USGS Quad Sheet: Midlothian & Hylas
Coordinates: Lat 370 37.0' Long 770 44.8'
Stream: Dover Creek
Date of InspectionP April 21, 1981

Dover Lake Dam is a hogeneous earthfill structure about 530 ft

long and 36 ft high. The principal spillway consists of twin 48

inch diameter concrete riser pipes and a 48 inch diameter pipe

which extends through the structure. Earth emergency spillways

are located at the right abutment with 75 ft wide bottm and 2H: IV

side slopes, and at the left abutment with a 36 ft wide botton and

2H:1V side slopes. The structure is classified small in size and is

assigned a significant hazard classification. The dam is located on

Dover Creek inmmediately north of Sabot, Virginia. The lake is used

for irrigation and recreational purposes, and is owned and maintained

by Sabot Hill Farm, Inc.

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 PMF. The spillways will pass 30 percent

of the Probable Maxinun Flood (PMF) or 60 percent of the SDF without

overtopping the dam. During the SDF, the dam will be overtopped by

a maximum of 1.3 ft for a period of 4 hours at a maxiurm velocity of

4.9 fps, The spillway is judged inadequate, but not seriously inadequate.

-1-
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The visual inspection revealed no apparent problems. An evaluation

of the stability condition could not be made since there is insufficient

design and construction data for this structure. The downstream em-

bankment slope and crest meet U. S. Bureau of Reclamation requirements,

however, the upstream slope is slightly steeper than reounmended for

the rapid drawdown condition. Based on the design and construction

of the dam and the performance history of the structure this is not

considered a serious problem therefore, a stability check is not

required. Flows overtopping the dam during the SDF are not considered

detrimental to the embankment with respect to erosion.

It is reccnrexnded that the owner implement an emergency action

plan measure to warn the downstream dwelling of any dangers which

may be imminent.

The following routine maintenance and observation functions

should be initiated within the next twelve rtonths r

The grass and weeds on the dam embankment and in the emergency

spillways should be cut at least once a year and preferably twice a

year. Maintenance is reommended in the early summer and fall. Existing

trees on the dam should be cut to the ground. Trees greater than 3

inches in diameter should have their stumps and root structures removed

and resulting holes backfilled.

The upstream slope and plunge pool area should be protected against

further erosion by lining with riprap. The eroded area observed in the

discharge section of the right emergency spillway should be backfilled

and reseeded. Animal burrows in the embankment should be backfilled.

-2-
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Seepage present below the discharge pipe should be monitored

quarterly to detect any increase in flow rates which may cause piping

within the enbankment. A staff gage should be installed to nonitor

water levels.

Prepared by:

SCNABEL ENGINEERING ASSOCIATES, P.C./
J. K. TIMMONS & ASSOC INC.

Ccnoreal~th of Virginia

Submitted by: Approved:

orlginal signed by:.

Original signed by: Douglas L. Haller

Carl S. Anderson,, 
Jr.,

Carl S. Anderson, Jr., P.E. Douglas L. Haller

Acting Chief, Design Branch Colonel, Corps of Engineers
District Engineer

ReccmTeded by:

:ai ned bY,
c . AlSTAR AUG C 198

Date:
Jack G. Starr, P.E.

Chief, Engineering Division
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Dover Lake

Dam

Overview Photographs
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SECION 1 - P1aJIBT INFPPM4ATION

1.1 General:

1.1.1 Authority: Public Law 92-367, 8 August 1972, authoriked

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 responsi-

bility of supervising the inspection of dams in the ConTnwealth of

Virginia.

1.1.2 Purpose of Inspection: The purpose is to conduct a

Phase I inspection according to the Recomrened 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 human life or property.

1.2 Project Description:

1.2.1 Dam and Appurtenances: Dover Lake Dam is a hamogeneous

earthfill structure approximately 530 ft long and 36 ft high.* The

crest of the dam is 18 ft wide, and side slopes are approximately

2.5 horizontal to 1 vertical (2.5H:IV) on the upstream and downstream

slopes of the dam. A 10 ft wide berm occurs between elevation 160 and

159 msl on the upstream slope. The crest of the dam is at elevation

171 msl. Design drawings indicate the embankment includes a core trench

which extends to "solid rock" (Plate 4, Appendix I). No internal

drainage system was provided in design. There is no slope protection.

* Height is measured frcm the top of the dam to the downstream toe at
the centerline of the stream.
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The principal spillway consists of a twin 48 inch di,' :z -

inforccd cxoncrete pipe riser inlet. The riser is wJui'ictti tL ,'

48 inch diameter reinforced concrete outlet pipe wh-ich rwis tja '-i '.

the dam. The riser crest is at elevation 160 msl. A 24 inch I i , e.e

slide gate in the riser at an invert elevation of 137 msl is

drain the lake. The 48 inch outlet pipe is 134 ft lonig wit!, w':

elevation at the outlet structure of 136 msl. (See Plate 2, Ajq.;.. .

The emergency spillways consist of two vegetated earthen L-!,-

spillways located on the right and left abutments, each having a c',

elevation of 165 msl. The right spillway has a bottomn width of 75 f',

2H:1V side slopes, and is partially in a cut section. The left s, i1I-

way has a bottcn width of 36 ft, 2H:lV side slopes, and is , ntirl'.

located in a cut section. (See Plate 2, Appendix I).

1.2.2 Location: Dover Lake Dam is located on Dover CreeX

irmmediately north of Sabot, Virginia (See Plate NIo. 1, App ix 1).

1.2.3 Size Classification: The dam is classified as a

size structure based on its height and maximum lake storage potential.

1.2.4 Hazard Classification: The dam is located in a rural ara;

however, based upon the proximity of one inhabited dwelling located

mile downstream, the dam is assigned a "significant" hazard classi-

fication. 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.

1.2.5 Ownership: The dam is owned and maintained by Sabot Hill

Farm, Inc., Sabot, Virginia.

-6-



1.2.6 Purpose: Recreation and irrigation.

1.2.7 Design and Construction History: The dam was designed

and constructed under the supervision of the United State Department

of Agriculture (USDA), Soil Conservation Services (SCS). The dam

was constructed by Moore, Reddish and Kelly of Orange, Virginia and

ccupleted in 1958. The emergency spillways were enlarged in 1980.

1.2.8 Normal Operational Procedures: The principal spillway is

ungated, therefore, water rising above the crest of the riser outlet

is automatically discharged downstream. Normal pool is maintained

at elevation 160 msl at the crest of the riser. Flood discharges

which cannot be absorbed by storage and the riser, flow through the

emergency spillways at pool elevations above 165 nsl. The 24 inch

diameter gate at elevation 137 msl is a manually operated valve and is

to be used to lower the lake elevation below normal pool.

We understand this gate has never been opened since construction of the

dam.

1.3 Pertinent Data:

1.3.1 Drainage Area: The drainage area is 7.63 square miles.

1.3.2 Discharge at Dan Site: According to Mr. Reed, and a measured

high water mark, the maxiium known flood at the dam site occurred in

October 1979 when an estimated pool elevation of 167.7 msl was observed.

This corresponds to an approximate discharge of 2694 CFS. Moderate

erosion occurred in both Emergency spillways.

Principal Spillway Discharge:

Pool Elevation at Crest of Dam (elev 171) 333 CFS

Emergency Spillway Discharge

Pool Elevation at Crest of Dam (elev 171) 5190 CFS

-7-
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1 .3.3 Run and Reservoir Data: See Table 1.1, hrl ,:

Table 1.1 - NM XNT) RESTIVMOlR DATA

R(c.cr . oi r

St urage

Flevation Volume
feet Area Acre Watershed 1.cigth
.nsl Acres Feet Inches \Ii l es

Crest of Dam 171 173 1631 4.01 1

Fmergency Spi I lway
Crest 165 107.5 908 2.23 1.4

Principal Spillway
Crest 160 52 396 .97

Streambed at Down-
-;trcam 'Toe of Dam 135 -

-8-
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bottom width of 15 ft and side slopes of lIH:lV were planned and the

maxumn depth of excavation, 9 ft, was proposed at Station 4+60. Design

details are pres ted on Plates 4 and 5, Appendix I.

The principal spillway was designed as a drop inlet structure

consisting of a reinforced concrete riser, a transition section at

the base of the riser, a 48 inch conduit and a stilling basin or

plunge pool at the outlet end of the conduit. The reinforced concrete

riser was not corstructed according to plans and was replaced with

two 48 inch diameter reinforced concrete riser pipes.

-9--
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One reinforcedA concrete anti-seep collar was iiL'tal]d ,rowird

the principal spillway pipe, uystruam of the core txrench in order

to control any potential piping problcns along the spillway pipe.

Details of the principal spillway and riser are shown on Field

Sketch No. 2 of 4pndix III and Plate 3, Appendix I. No internal

drainage system was provided for this structure.

The n-ntrgecy spillways are designed as trapezoidal vegetated

earth channels cut into natural ground.

2.2 Construction: The dam was constructed by Mcore, Reddish &

Kelly of Orange, Virginia and ccxupleted in 1958. There were no con-

struction records available for the structure. According to Mr. Joseph

Scales (SC) the embankment was constructed with soils excavated fran the

reservoir, spillways and hilltop bounding the right emergency spillway.

He described the fill material as consisting of 60 - 65% sand, 20 - 25%

silty clay and the remainder as silt. The fill was placed in 8 to 12

inch lits tnd comv .tctd with a sheepsfoot roller. Phc owner and his

personnel reportedly observed the fill placement. Although no

field density tests were taken, construction was inspected periodically

by SCS personnel. Initial construction of the emergecy spillways

was only one-half the plan size. As a result of insufficient spillway

capacities and consequential erosion, both spillways were widened in

1980 to conform to plan requirements.

2.3 Evaluation: Ecept for the spillway riser, the design drawings

are generally representative of the structure. Field nasurements indicate

that the enbankment crest is 2 ft wider and the embankment length is 85 ft

shorter than shown on the design drawings. Hydrologic and hydraulic

calculations were not available for evaluation. There is sufficient

information to evaluate foundation conditions but not the erbanatent

stability. -10-



S

S17'iION 3 - VISUAL I3PFXI-ICN

3.1 Finding: At the time of inspection, the dam appeared to

be in good condition. Field observations are outlined in Apperdix III.

3.1.1 General: An insp(-tion was made on April 21, 1981 and

the w ather was clear with a tuiqperature of 550 F. The pool and tailwater

levels at the time of inspection were 160.0 and 135.3 msl, respectively,

which corresponds to normal pool and tailwater elevations. Ground

conditions were damp at the time of the inspection. No previous

inspection reports were available.

3.1.2 Dam and Spillway: The embankment slopes were heavily

vegetated with honeysuckle and briars making observation difficult.

Scattered small trees ranging from " to 2"± in diamter were also

present. A continuous series of such trees occur at pool level along

the entire upstream slope.

No sloughing or erosion was noted on the downstream slope;

however, numerous erosional notches occur between the trees along

the entire upstream slope at pool level. These notches extend

approximately 3 ft into the embnankment and range frm 1 to 10 ft

in width. Several groundhog holes were observed along the bottom

10 ft of the downstream slope, approximately 90 ft fran the left

abutment. Some erosion or washing consisting of a flow path 1 to

2 ft deep and 1 ft wide was noted in the discharge section of the

right emergency spillway. Same erosion was also noted on the right

spillway side slope.

-11-
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The only seepage encountered was in the vicinity of the discharge

pipe. (See Field Sketch, Sheet 1, Appendix III). Iron stained

seepage was observed flowing at an estimated 2-3 gpm from the base of a

rock pile 12 to 14 ft downstream of the right end of pipe. No turbidity

was noted. Iron staining was also encountered two locations below

the left side of the pipe, 5 ftt and 50 fti beyond the end of the pipe.

No flow was observed at either location. The toe of the downstream

slope was dry.

The riser structure and outlet pipe showed no signs of deterioration

and were functioning properly at the time of inspection. The slide

gate has not been operated since it was installed. The plunge pool

was void of riprap and indicated some erosion. The 8 ft wide berm

shown on the design drawings on the upstream slope was submerged.

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

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

side slopes at approximately 4H:lV. Some sediment buildup was

reported in the upper reaches of the lake indicating a 2-3 ft change

in water depth in recent years.

3.1.4 Downstream Area: The downstream channel onsists of an

8 ft wide channel located in a valley with steep side slopes (10H: 1V to

20H:IV). This valley is heavily wooded on the right side and cultivated

on the left side. Apprcximately mile downstream there is a dwelling

owned and rented out by Mr. Reed about 12 ft above the streamned. A

restriction in the stream exists immediately below the dwelling.

-12-



3.1.5 Instrtmentation: No instrumentation (monuments, observation

wells, piezcmeters, etc.) was encountered for the structure. There is

no staff gage. High water experienced during flooding in 1979 was in-

dicated by a mark inside the dwelling on the lake.

3.2 Evaluation:

3.2.1 Dam and Spillway: Overall, the dam was in good condition

at the time of the inspection. It is recmened that a routine

maintenace program be initiated. The embankment, including its crest

and slopes should be mowed at least once a year, but more preferably

twice a year. The presence of trees on the embankment, particularly

those at pool level on the upstream slope, may promote the development

of deep rooted vegetation and this type growth can encourage piping

within an embankment. All trees growing on the embankment should be

cut to the ground.

Considerable erosion was noted on the embankment along the upstream

slope due to wave activity. It is recommended this erosion be corrected

and that riprap be placed along the upstream slope to provide embankment

protection. Riprap should also be placed in the plunge pool to prevent

erosion. The groundhog holes do not presently create an unsafe

condition; however, future borrowing could result in numerous voids

in the embankment which could be potentially hazardous under certain

conditions. It is reotuended that existing burrows be backfilled.

The eroded area observed in the discharge section of the right

emergency spillway should be backfilled and reseeded. Erosion noted

on the right side slope does not require any special attention.

-13-
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The seepage and iron staining observed danstream of the discharge

pipe are believed to be related to seepage through the dam, but could

possibly be related to spring activity. These areas do rot present

a hindrance to the normal functioning of the dam, however, it is

reommed they be monitored quarterly to detect any increase in

flow rates which may cause piping in the embankment. If increased

flows should occur, a Professional Engineer with expertise in

Geotechnical Engineering should be contacted to evaluate the problem

and make recommendations for required corrective measures.

The outlet pipe and intake structure are in good structural

condition. The operating appurtenances are reported to be functionally

good. A staff gage should be installed to monitor water levels.

3.2.2 Downstream Area: A breach in the Dover Lake Dam during

extr flooding would possibly create a hazard to the downstream

dwelling.

-14-
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SECTION 4 - OPERATIONAL PRXOCEDUES

4.1 Procedures: The normal storage pool is elevation 160.1 ms

or 0.1 ft above the crest of the concrete principal spillway inlet.

The lake provides an irrigation supply and recreation. Water

automatically passes through the principal spillway as the water

level in the reservoir rises above the principal spillway crest.

Water will also pass automatically through the emergency spillways

when the water level in the reservoir reaches elevation 165. A 24

inch slide gate valve at the low point in the riser structure is

provided to draw.own the reservoir below normal pool.

4.2 Maintenance of Dam and Apurtenances: Maintenance is the

responsibility of the owner. Maintenance consists of inspection,

debris reirval, mowing of vegetative cover and repair. Maintenance

is performed, hut not routinely.

4.3 Warning System: At the present time, there is no warning

systen or evacuation plan for the dam.

4.4 Evaluation: The dam and appurtenances are in good operating

condition, and maintenance of the dam appeared to be adequate. A

routine maintenace program including documentation should be developed

for this structure. An emergency operation and warning plan should be

developed. It is recaumded that a formal emergency procedure be

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

a. How to operate the dam during an emergency.

b. Who to notify, including public officials, in case

evacuation from the downstream area is necessary.

: -15-



SDCTION 5 - HYDRAULICS/HYDRLOGIC DATA

5.1 Design: Dover Lake Dam was designed by the Soil Conservation

Service (SCS) as a multi-purpose dam; however, hydrologic and hydraulic

data are not available. This structure is a Class "A" dam according

to the SCS classification method.

5.2 Hydrologic Records: There are rx records available.

5.3 Flood Experience: According to Mr. Reed and a measured high

water mark, an estimated maxinun pool elevation of 167.7 msl occurred

in October 1979. This corresponds to a peak flow of aproximately

2694 CFS.

5.4 Flood Potentials: In accordance with the established guide-

lines, the Spillway Design Flood (SDF) is based on the estimated

"Probable Maxinum 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 Maximin Flood (PMF) and PMF and

100 year flood hydrographs were developed by the HEC-I method

(Reference 5, Appendix IV). Precipitation amounts for the flood

hydrograph of the PMF and 100 year flood were taken fron U. S. Weather

Bureau Information (References 6 and 7, Appendix IV). Appropriate

adjustments for basin size and shape were accounted for. These

hydrographs were routed through the reservoir to determine maxim=

pool elevations.

-16-



5.5 Reservoir Regulations: For routing purposes, the pool

at the beginning of flood was assumed to be at elevation 160 msl.

Reservoir stage-storage data and stage-discharge data were computed

fran construction plan details and available topoqraphic data. Floods

were routed through the reservoir using the principal spillway

discharge up to a pool storage elevation of 165 nl and a combined

principal and emergency discharges for pool elevations above 165 nsl.

Pool elevations above 171 isl w wre routed over the non-overflow

section of the dam.

5.6 Overtopping Potential: The predicted rise of the reservoir

pool and other pertinent data were determined by routing the flood

hydrographs through the reservoir as previously described. The results

for the flood conditions (100 year flood, PMF and PMF) are shown in

the fol!aiing Table 5.1:

-17-
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Nu,.,j I IM, Year
\1: 1 1 PU:

Peak t-1(o){, I !.

Iknf O'.
I nflIow 7.5 .1-, 1,658 17,3
Out flo, -. 5 1 l , 833 24,358

Ikiximtni P'ool Elevation
Ft, Ymsl 100(.1 0 17 .31 . -

Non-Oxerflo Sect ion
(Elev 1-1 insil
Depth of Flow, Ft -1. I3.
Duration, lours 4 6
Velocity, 1-1)" o. .

1:1~~~ i I t l C)' i

I iliater tlv1 Aon

5.7 iscrvoir DtYtying Potent-ial: A 24 inch di- tcr gate at

elevation 137 rml is capable of draining the reservoir through the

outlet pipe. Assuming that the lake is at normal pool elevation

(160 rrsl) and t-ere is 7 cfs inflow, it would take approximately

2.5 days to lower the reservoir to elevation 137 ml. This is

equivalent to an approximate drawdown rate of 11 ft/day based on

the hydraulic height measured fron normal pool to the invert of the

drawdown pipe divided by the time to dewater the reservoir.
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7£

!:! f

-. "a I-

: r .!:: :iit t ,: , ... ' . d : t U. .:. >: C f , T 2 O 1. :2.

• :. 0-! - ,-k foliat ion is north to nort]cast

322 u .;:..s :2 fcra 0 to C0 d, rL.:s to the south.west. The cls e,--t

'; •()t.:tfJ for s-.:ac. witL2 the foundation was a':xirl:

y .r.' ,d s. ,-;c. . c-. (-. s _ . -- '- t e r , !7 , ,,.

natural soils with a cutoff trench extending down to or slightly into

"solid rck". T'he bottom of the trench is 15 ft wide and has side cs,.

of '11:1V. Th-ench depths are illustrated on Plates 4 and 5, 7 crdx I

Grad-ial consolidation of underlving soils would be =ected d,'ri-ic,

a.7 ]ication of fill materials. The tu-rierlving soils probablv had

essentially fully consolidated under the applied load not lone after

cor- letion of construction. Based upon the perfor'ance history of

this dam and the materials present, a stable foundation is ass .ury).

6.2 ETbankment:

6.2.1 Materials: D-osign drawings show the darn as a Yrcrogeneo"s

crtn.zrnt. A s: -cification for material (rality was not incl, %ed

-20-
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with the design drcroings, howuver according to SCS jxrsornel the dam

was const ricttd with a rather consist(nt soil blend consisting of

60 - 65% sand, 20 - 25% silty clay and the renaixider silt. The fill

was placed in 8 to 12 inch lifts and cor-actcd with a sheepsfxt roller.

Field density tests were not porfonrxd to verify the rx rcent crnpaction

however fill placermrnt was obse-rved essentially full time by farm

personnel and periodic inspection visits were made by SCS personnel.

The surface fbanlrament soils app-eared to consist of micaceous silty

sands (SM) to clayey sands (SC) and fine micaceous sandy clayey silts

(MH) to silty clays (CL). Local SCS data was reviewed (Reference 3,

Appendix IV) in order to verify the type soils excavated from the borrow

areas. The soils identified include the Pacolet clay loam, Madison

fine sandy loam and Louisburg fine sandy loam. These soils have

Unified Soil classifications within the range of those visually

described during the inspection.

6.2.2 Subxrains and Seepage: A drainage systen was not Lrcluded

in the design of this structure. Iron stained seepage was observed at one

location 10 to 12 ft downstream of the discharge pipe on the downstream side

of the dam. The flow was estimated at 2 to 3 gpm and no turbidity was

noted.

6.2.3 Stability: A stability analysis was not performed for this

structure; however, we understand the embankment slopes were designed

in accordance with SCS guidelines. The dam is 36 ft high and has a crest

width of 18 ft. Side slopes are approximately 2.5H:lV on the upstream

and downstream slopes of the dam. A 10 ft wide berm occurs between

elevation 160 and 159 msl on the upstream slope.

-21-
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Thle 1Ln w-as d0isJrieLd us a and uu ath Lt~.~x

C'1_; 1_1:, Wi h s i s c- o , t " (

co:strL~ctd with s oils c nrally rtariging from SC to SM in tPificd

Classification. The stability is assessed assuming a Yr~j,.ncus

dam. The darn is subjected to rapid drawdown iwcause the approx iate

resua-voir drawdown rate of 11 ft per day u-xcecds the critical rate

of 0.5 ft per day for earth dams. According to guidelines presented

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

Reclamation for small homogeneous dams, with stable foundation,

subjected to a drawdacn and with embankment composed of SC to SM

materials, the reconiended slopes are 3H: IV upstream and 2H: IV down-

stream. The recomended crest width is 17.2 ft. Based upon these

general guidelines the embankment crest and downstream slope are

adequate, but the 2.5H:IV upstream slope is slightly steeper than

the that reccxxaned.

6.2.4 Seismic Stability: The dam is located in Seisnic zone 2.

Therefore, according to the Reconrmnnded Guidelines for Safety Lnspection

of Dams, the darn 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 was no stability analysis and

laboratory test data available. The embanknent crest width and

downstream embankment slops slightly exceed the requirements reccmrended

by the U. S. Bureau of Reclamation; however, the upstream slope

is slightly steeper than recormvnded when subject to rapid drawdown.

The existing upstream slope is 2.5H:lV while a 3H:lV slope is recrrmnde

for SC to SM materials subjected to the rapid drawdown condition.

-22-



£ i:'e the 5tructure was desijne in ,occ- o lnice with S

S~~~~.L~~w 1XfiS jrxry ltl)tkaihs a i(-x7)d jx-rforIfLnce rn 'ord,

the slightly steeper slope is not considcred a serious problehn

L-d th,-cefore, no additional studies are recc-.mxrded.

Ov ,-rtopping is not cons idered a problem because of the .zrall depth

and duration of flood. Also the velocity of 4.9 fps is less than

the effective eroding velocity for a vegetated earth eidbarJa.nent, assumed

as 6 fps. Sore erosion is anticipated on the downstream slope during

overtopping; however, tailwater conditions will absorb the additional

flow. Since no undue settlement, cracking, or seepage was noted at

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

control storage at elevation 160 msl.

The seepage observed below the discharge pipe is believed to

represent seepage through the dam but it could possibly be related

to spring activity. This does not necessarily create an unsafe

condition; however, the seepage should be monitored periodically in

attempt to detect any significant increases in flow which may result

in piping within the embankment. If increased flows should occur,

a Professional Engineer with expertise in Geotechnical Engineering

should be contacted to evaluate the problem and make reccmendations

for required corrective measures.
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SiOLP[COJ 7- S-;~i2/Y>VDA

7.1 Darn :s., "in:t: Su f i ci (-nt Lru ~nr r(. t a is .3 i 11hAe

for assessing the dam oxcept for staiIity. The visual ins;-cti urn

ievalcd no fi, Ainjsthat proved the d-im to be ul; otind. A ,out ine

!-aintenance proyram docs not exist. Also, there is no uTCTr!,'ncy

op. ration and warning plan. Ovtrail, the d]am was in good condition

at the time of inspection. U. S. ArTny, Corps of FJngineers Guidelines

indicate the appropriate Spillway Design Flood (SDF) for this dam is

the PMF. The spillway will pass 30 percent of the PMF (60 ix-rcent

of the SDF) without overtopping the crest of the dam. Flows overtopping

the dam at a maximum velocity of 4.9 fps during the SDF are not

considered detrimental to the embankment with respect to erosion. The

spillway is judged inadequate, but not seriously inadequate. Also, a

stability check is not required.

7.2 Recoi7xnded Rfmfrdial Measures:

7.2.1 Emergency Cpperation and Warning Plan: It is recoTended

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 is necessary.

-24-
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7.3 Rj jui red Maintenance: It is recommended that a regular

maintenance operation program be established and docuriented for

future reference. Also, the inspection revealed the following maintenance

items that should be scheduled by the owner during a regular maintenance

period within the next 12 months:

a) The grass and weeds on the dam embankment and in the

emergency spillways should be cut at least once a year

and preferably twice a year. Maintenance is reccamnded

in the early summer and fall.

b) Existing trees on the dam should be cut to the ground.

c) The upstream slope should be protected against further

erosion by lining with riprap.

d) The plunge pool area should be protected against further

erosion by lining with riprap or utilizing some other

effective measure.

e) Seepage present below the discharge pipe should be

monitored quarterly to detect any increase in flow rates

which may cause piping within the embankment. If increased

flows should ocur, a Professional Engineer with expertise

in Geotechnical Engineering should be oontacted to evaluate

the problem and make reocxterxiations for required corrective

measures.

f) The eroded area observed in the discharge section of the

emergency spillway should be backfilled and reseeded.

-25-
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h' r1Iurl ow s in t he,'wA..n sirould Lk Lick f iled

h) A st-aff jajc, -shnuld- be- inst-al ]ce to rrorii t or wate(r levels.
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APPENDLX II



PhotoqTraph No. 2 -Downstxe-m Face of Dam

LmI



PhOtograph No, 3 - rgency Spillwaat Left Abutnrnt

Photorrc'Ph No. 4 - ferqency Spillway
at Riqht Abubtient

I 1-2



d.

Photograph No. 5 -Outlet Pipe
and Plunge Pool
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APPENDIX III

FIELD OBSERVATIONS
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APPENDIX IV - RI I ThkJZCES

1. Rcxommended Guidelines for Safety Inspection of Dams, D]-qartw"t

of Army, Office of the Chief of Engineers, 46 pp.

2. Design of Small Dams, U. S. Departrrnt of Interior, Bureau of

Reclamation, 1974, 816 pp.

3. Soil Survey of Goochland County, Virginia, 1980; USDA, SCS and

VPI & SU, 137 pp.

4. Geology of the Hylas and Midlothian Quadrangles, Virginia by

Bruce K. Goodwin, Virginia Division of Mineral Resources,

Reports of Investigations 23, 51 pp.

5. HEC-I Dam Breck Version, Flood Hydrograph Package, Users Manual

for Dam Safety Investigations, the Hydrologic Engineering Center,

U. S. Army Corps of Engineers, September, 1978.

6. Hydrometerological Report No. 33, U. S. Department of Comnrce,

Weather Bureau, U. S. Department of Army, Corps of Engineers,

Washington, D. C., April, 1956.

7. Technical Paper No. 40, U. S. Department of CanTnerce, Weather

Bureau, Washington, D. C., May, 1961.
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