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20. Abstract

Pursuant to Public Law 92-367, Phase I Inspection Reports are prepared
under guidance contained in the recommended guidelines for safety
inspection of dams, published by the Office of Chief of Engineers,
Washington, D. C. 20314. The purpose of a Phase I Inspection is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general conditions of the dam is based
upon available data and visual inspection. Detailed investigation and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended to identify
any need for such studies.

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

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

This report is prepared under guidance contained in the
Recxwmended 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 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, 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 established GOidelines,
the Spillway Test flood is based on the estimated "Probable Maximum
Flood" for the r--.ion (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 and serves as an aid in determining the need for nore detailed
hydrologic and hydraulic studies, considering the size of the dam, its
general condition and the downstream damage potential.



PhASE I REPORT
NATICNAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF DAM

Name of Dam: Precision Dynamics Lake Dam
State: Virginia
Location: Ioudoun County
USGS Quad Sheet: Bluemont
Coordinates: Lat 390 06.7' Long 770 45.9'
Stream: Tributory of North Fork of Goose Creek
Date of Inspection: May 4, 1981

Precision Dynamics Lake Dam is a homogeneous earthfill structure

about 400 ft long and 36 ft high. The principal spillway consists of a

48 inch diameter corrugated metal pipe (CM4P) riser and a 36 inch diameter

CMP outlet which extends through the structure. An earth emergency

spillway is located at the right abutment with an 80 ft wide botton

and 3H:IV side slopes. The structure is classified small in size and

is assigned a significant hazard classification. The dam is located on

a tributary of the North Fork of Goose Creek approximately 1 miles

south of Round Hill, Virginia. The lake is used for irrigation and

recreational purposes and is owned and maintained by the Bankers Life and

Casualty Company.

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 spillway will pass 80 percent of the Probable

Maxinun Flood (PMF) or 160 percent of the SDF without overtopping the

dam. The spillway is rated adequate.



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 embankment

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

the upstream slope is slightly steeper than recoamended for the rapid

drawdown condition. Based on the design and construction of the dam

and the performance history of thd structur, this is not considered a

serious problem and a stability cho- -isnt required.

It is recommended that -the implement an emnrgency action

plan 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 months:

Existing trees and brush on the dam should be cut to the ground.

Animal burrows in the entbankment should be backfilled. Sloughing

observed on the upstream slope in line with the intake structure should

be corrected and reseeded. The plunge pool should be protected against

further erosion by lining with riprap.

Iron stained seepage areas present below the entankrent on the left

side of the discharge channel should be monitored quarterly to detect

any flow which may cause piping within the embankment. A staff gage

should be installed to monitor water levels.

-2-
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SE)ZTIN 1 - PRWB INFORMATICN

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 Comuonwealth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to conduct a Phase I

inspection according to the Reoomrenoed Guidelines for Safety Inspection

of Dams (see Reference 1, Appendix IV). The main responsibility 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: Precision Dynamics Lake Dam is a

homogeneous earthfill structure approximately 400 ft lonq and 36 ft hiqh.*

The crest of the dam is 20 ft wide, and side slopes are approximately 2.5

horizontal to 1 vertical (2.5H:IV) on the downstream slope and 311: lV

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

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

Although not illustrated in the design drawing, an internal drainaue systen

was included. There is riprap protection on the upstream slope.

* Height is neasured from the top of the dam to the downstream toe at
the centerline of stream.
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'Ilhi. princilkl spillway consists of a 48 inch dianeter CMP riser

inet. The riser is -onnectexd to a 36 inch diameter CMP outlet which

runs through the dam. Tne riser crest is at elevation 535 msl. A 24

inch diameter sluice gate in the riser at an invert elevation of 508t

rrl is us-ed to drain the lake. The outlet pipe has a length of

approximately 122 ft with an invert elevation at the outlet strXuture

of 507 + msl (sc- Field Sketch 1, Appendix III).

The emergency spillway consists of a vegetated earthen channel

looatod on the rinht abutlnent, with a crest elvation of 538 msl. The

spillway has a botton width of 80 ft. 3H:1V side slones, and is in a cut

cect ion (see Field Sketch 2, Appendix III).

1.2.2 Location: ne dam is located on a tributorv of the 1orth

Fork of Goose Cr-ek approximately 1.5 miles south of Rounjd Mill, Virginia

(se Plate No. 1, Apendix I)

1.?.3 Sizc' Classification: The dam is classified as a small size

structuro based on its height and maximum lake storage potentialas defined

in Reference 1, Appendix n,'.

1.2.4 Hazard Classification: The dam is located in a nural area;

howver, based uponthe proximity of Sleeter Lake located mile down-

stream and the presence of one dwelling mile+ below Sleeter Take Darn,

thex dam is assigned a "siqnificant" hazard classification. The hazard

classification ised to categorize a dam iq a function of location only

and has nothing to do with its stability or probability of failure.

1.2.5 Ownership: Thp dam is owned and maintained by the Bankers

T.iff- and Casualty axrtany, 4444 lawrence Avene, Chicago, Illinois 60630.

1.2.6 LuTEqost: Recreation and irrigation.

1.2.7 Dpsian and Construction History: The dam was designed by

thy- U. 1. [y'partrwant of Agric-ulture, Soil Conseration Service (SCS) and

-6-



S

constructed by L. B. Mason of Hamilton, Virginia. The dam was

completed in 1967.

1.2.8 Normal Operatirmal Procedures: The principl svillwav is

ungated, therefore, wter rising above the crest of the riser inlet is

automatically discharaed downstream. Normal pool is maintained at

elevation 5-5 ms-l at the crest of the riser Flrod discharges which

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

spillway at pool elevations about 538 msl. The 24 inch diameter gate

at elevation 508 is manuallv operated and is used to lower th lake

elevation below normal pool for maintenance purposes.

1.3 Pertinent Data:

1.3.1 Drainaae Area: The drainage area is 0.78 square miles.

1.3.2 Discharge at fakn Site: The flood of record according to

Mr. John Sleeter (son of previous owner) occurred in the spring of 1977,

howtver, the pool elevation was not observed.

Principal Spillway Discharae:

Pool Elevation at Crest of Dam (elev 543) 154 CF,

Em-rgencv Spillway Discharge:

Pool Elevation at Crest of Dam (elev 543) 3150 CFS

-7- _



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

Table 1.1 - DAM AM) RESERVOIR DATA

Reservoir

Storage

Elevation Volume
feet Area Acre Watershed Length
ms1 Acres Feet Inches Miles

Crest of Dam 543 27 391 9.4 .5

Emergency Spillway
Crest 538 19 263 6.4 .4

Principal Spillway
Crest 535 17 204 4.9 .4

Streambed at Down-
stream Toe of Dam 507 - - -

-6-
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2.1 Des iqn: T7h dam was dvsxuawod aml cxostncted ,rr tw.

direction of the LSEA, Soil Clnservaticn Servict (N-N). DeSiqn (ata art

available frri, the IDiuioun Cbunty SCS Field off icm- in Lwsurq, VirQnIa.

The dam was des tynWd as a horourren~m)us, xziacted eartht i 11 mtra,)Oi~nt

with side slopes of 2.SH:IV. A cx)r. trench was plannrvd b-rnath the

enbankment, having a bottmi width of 12 ft and IH:IV side slopes. Mthu(jh

not shown in the design drawinq, (Plate 2. Appendix I) the da- inv-ludes

a toe drain rnnsistimn of 6 inch bitumnnous coated rnrregjated metal uti

((1M4) enclosed in a stone envrelove. Two 6 inrh toe drain outlet pipes

exist on either side ofthe principal srillwav outlet.

The principal spillwav was designed as a drot, inlet structure

consistin of a (24P riser, a 36 inch CMP cDndiuit and a stillinq basin or

plitnqe pool at the outlet end of the cnnd,,it. Three biturrunous coat&

correqatpd metal anti-seep collars were installed Aro,,nd th, ,runcipal

spillway pipe in order to control any potential pi tina probloMs alor

the srillway pire. retails of the princinal spillway and riser are shmn

on Field Sketch 1 of ApvendJx T 1I and Plate 2. AppeMix I.

The emerer-y spillwav is designed as a trapezoidal vecetated earthi

channel cut into natural cmround with 3H: IV side slopes.

2.2 Construction: The dam was constructed by L. B. Mason of

HarmIltnn, Viraimua and competed in 1%7. Tbere were no connstruction records

available for this structure. Acording to Mr. J. Allen Gilick (SCS) the

embankment wns constructed with soils excavated from the reserjir and

the emergency spillway. He described the dam as consisting -f 60 to

70% Dlastic materials of the Worshami soil series while the remainder of

the embwikrent was constructed with granular ubanks-ehster soils. The

-9-



till was pldcuxv in lifts not excv t dinq 12 inches in thck',ss and

L-mactexi with a she sfoot roller. Altxxiqh no field density tests were

tamkn, onstruction was cbserved intermittentlv by SCS personnel. Thw.

ore trench evcavation was termnated on "hard ruck" and the maximn

depth of excavation was approximately 15 ft.

2.3 Evaluation: The design drawing is aenerally representative

of the structure with the following exceptions: the toe drain was not

sh-yin in desian. Also, a cres t width of 16 ft ar uptroam sloue of

2.H:IV are skown in design; however, a 20 ft crest widtJ, and 3H:lV

.upstream slope were neasured during the inspection.

Hvdroloic and hydraulic calculatinns were not availablo- for

evaluation. "ere is insufficient information to evalate foundation

conditinns and entbankment stability.

-1.0-
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SfIX'r.N A - VISUAL INSPI)CTI(MN

3.1 Findinus: At tthe timv of inApi-ton, the dam was in grod

cxmzlition. Field observatims are outlined in ApLueduc III.

3.1.1 General: An inspection was mad- on May 4, 1981. !he weather

was clear, the temperature was about 75 0 F, and tlv qround corditions

wazre dry. The pool and tailwate r levels at tlx- tiu of inspection Wre

S35 and 507 =Il, respectively. This correspxnds to norml xol and

tailwater elevations. No previous insuection reports were available.

3.1 .2 Dam and Spillway: Thp emhankment slopes and erergency

spillway were grassed and well maintained. A gravel road occumes the

crest of the dam and extends across th emrqency srvillwav. NE small

trees and one large brier bush exist on the left side of the riownstream

slope

Some siouahing was noted on the upstream slope in I ine with the

intake structure. The only erosion observed was in the form of cattle

paths traversing both the upstream and downstream slopes. Several

animal burrows were ercxi intered across the emankwment.

Along the left downstream toe the ground is saturated and includes

scattered marsh grass. This area extends to a point 8 ft above the,

discharcie pnol along the left abutrent/enbankment contact. Scattered iron

staining and the nresence of film on scme ponded areas were rnted, however,

no flow was observed. Som iron stamina was also encountered 100 ft- belowi

the discharge pine alonq the stream channel. A + 200 ft long saturated,

marnhy area occurs along the right side of the stream aoproximately 135 ft

below the dam (Field Sketch 3, Appendix III).

The riser and outlet pipe indicated no signs of deterioration and were

fiu-ctinin properly at the time of inspection. The plunge pool was vid

-11-
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of riprap and indicated some erosion. Riprap present on the upstream

slope appeared to be functioning properly and in good condition.

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

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

gentle side slopes.

3.1.4 Downstream Area: The downstream channel consists of a 4 ft

wide channel located in a valley with gentle side slopes.

This valley is pasture land except for some tree growth along the stream

channel. Approximately mile downstream, the strean empties into Sleeter

Lake, and several homes exist to 4 miles below Sleeter Lake.

3.1.5 Instrumentation: No instrumentation (minuments, observation

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

no staff gage.

3.2 Evaluation:

3.2.1 Dan and Spillways: Overall, the dam appeared to be well

maintained and was in good condition at the time of inspection. The presence

of trees on the embankment may promte the development of deep rooted

vegetation and this type growth can encourage piping within an embankment.

It is reammended that the two small trees and large brier bush be cut to

the ground.

The cattle paths are not considered detrimental to the proper

performance of the dam. Riprap should be placed around the plunge pool to

reduce erosion during periods of flooding. The animal burrows do not

presently create an unsafe condition; however, future burrowing xuld

result in ntmerous voids in the embankment which ould be potentially

hazardous under certain conditions. It is recommended that existing

burrows be backfilled. Sloughing observed on the upstream slope in

line with the intake structure should be corrected and reseeded.

-12-



The saturated marshy area located 135 ft + below the right downstream

toe is believed to be related to spring activity and does not require any

special attention. The saturated marshy area and iron staining observed

below the left downstream toe is believed to be related to seepage through

the dam, but could possibly be related to spring activity. This area does

not present a hindrance to the normal functioning of the dam, however,

it is recmerded it be monitored quarterly to detect flow which

may cause piping in the embankment. If increased flow 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. A staff gage should be installed to monitor water levels.

3.2.2 Downstream Area- A breach in the Precision Dynamics Lake

Dam during extrem flooding would possibly create a hazard to

the downstream dam (Sleeter Lake) resulting in a hazard to the dwellings

downstream of Sleeter Lake.

-]3-
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SCTICN 4 - OPERATICNAL PROCEDURES

4.1 Procedures: The normal storage Pool is elevation 535.1 msl

or 0.1 ft above the crest of the (2-P principal spillway inlet. The

lake nrovides irrigation supply and recreation. Water automaticallv

passes through the principal spillway as the water level in the reservoir

rises above the principal slillwav crest. Water will also pass

automaticallv throuph the erergency spillway when the water level in

the reservoir reaches elevation 538 msl. A 24 inch slide gate alve at

the low point in the riser structure is orovided to drawdown the reservoir

below normal pool.

4.2 Maintenance of Dam and Aopurtenances: Maintenance is the

responsibility of the owner. Maintenance consists of insoection,

debris removal, mowing of vegetative cover and repair.

4.3 Warning Svstem: At the present tine, there is no warnino

system or evacuation olan for the dam.

4.4 Evaluation- The dam and appurtenances are i n god operating

condition, and maintenance of the darn appeared to be adequate. Docu-

mentation of and a routine maintenance program should be developed for

this structure. An emercency operation and warning plan should be

develooed. It is recommended that a formal emergency procedure he

prepared and furnished to all operating personnel. This shou]d include:

a. How to operate the dam during an errercrency.

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

from the downstream area is necessary.

-14-



SECTION 5 - HYDRAULICS/HYDRMOGIC DATA

5.1 Design: Precision Dynamics Lake Dam was dpsined by the

Soil Conservation Service (SCS) as a multi-purpose dam; however,

hydroloaic and hydraulic data are not available.

5.2 Hvdroloqic Records: There are no records available.

5.3 Flood Experience: Accordina to Mr. John Sleetr (-on of

the fornnx owner) the flood of record occurred in the Sprina of 1977;

however, the pool elevation was not observed.

5.4 Flood Potential--: In accordance with the establ ished guide-

1inps, the Spillway Design Flood is based on the estimated "Probable

Maxinmum Flood" for the region (flood discharges that may be expected

from the most severe combinafion of critical mterologic and hydrologic

conditions that ar- reasonably possible in the region), or fractions

thereof. The Probable Maximum Flood (PMF) and PMF and 100 year flood

hydrociraDhs were developed by the HEC-I mcthod (Reference 5, Appendiv IV).

Precipitation amounts for thp flood hydrograph of the PMF and 100 year

flood were taken from U. S. Weather Bureau Information (Reference 6 and 7,

Appendix IV). Appropriate adjustments for basin size and shape were

accounted for. These hydrographs were routed thirough the reservoir to

determine maximum pool elevation.

5.5 Reservoir Regulations: For routinq purposes, the pool at the

beginning of flood was a-sured to be at elevation 935 msl. Reservoir stage-

storage data and stage-discharge data were cczputed from field sketches

and available topograrhic data. Floods were routed throuth the reservoir

usinq the principal spillway discharge up to a pool storag, elevation of

538 msl and a combined princinal and emergency discharges for pool

elevations above 538 msl. Pool elevations above 543 msl were routed

-i c.-
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over the non-overflow section of tle dam.

5.6 Overto ng Potential: The predicted rise of the reservoir

pool and other pertinent data were determined by routinq the flood

hydrographs through the reservoir as previously described. Thf results

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

the following Table 5.1:

TABLE 5.1 - RESERVOIR PERFORMANCE

Hydrograph

Normal 100 Year
Flow Flood PNF PDff

Peak Flow, CFS
Inflow 1 925 2277 4555
Outflow 1 507 210S 4917

Maximum Pool Elevation
Ft, msl 535 539.4 541.6 543.A

Non-Overflow Section
(Elv 543 msl)
Depth of Flow, Ft - - .4
Iration, Hours - - 1.0

Velocity, fp!* 2.-

Tailwater Elevation
Ft, msl 507 511 512.5 513.5

*Critical velocity

-16-
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5.7 Reservoir Emptvina Potential: A 24 inch diameter natp at

elevation 5OR- msl is capable of drainina the reservoir throuqh the

outlet pipe. Assuiring that the lake is at normal pool elevation (535 msl)

and there is I cfs inflow, it would take apnroximately 2 days to lower

the reservoir to elevation 508+ msl. This is equivalent tn an approximate

drawdown rate of 13.5 ft/day based on the hydraulic heiaht measured from

normal nool to the invert of the drawdown pite divided by the timxe to

dewater the reservoir.

5.8 Evaluation: The " 1. S. Army, Corps of Engineers' guidelines

indicate the aporooriate Spillway Dsicn Flood (SDF) for a small size,

significant hazard dam is the 100 Year to PMP. Because of the risk

involved, the PMF hais boen %elected as the SDF. The sDillwav will

pass 80 percent of the PMF without overtopping the crest of the dam

(160 percent of the SDP).

Hydrologic data used in the evaluation pertains to present day

conditions with no consideration gien to fiiture developmrnt.

-17-
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SFCJU C - DAM SABILIWT

6.1 Foundation and Abutrments: Th(- dam is located along tl

eastern edqe of the Blue Ridge physiocira-hic province of Virainia.

The i-poindr-_nt and structure are underlain by the Marshall Formtt)ion

of Precambrian Age. The Marshall has many variations in texture and

structure, but its aeneral corjosition appears to be anprxirnatr-ly that

of aranodiorite and is gneissic in structure. Local lineation strikes

to the northeast and dips approximately 600 to the southeast. A northward

trending normal fault has been mauped aporoximately 2000 ft east of the

dam. Accnrding to the Ioudoun County Soils Report (Reference 4,

Appendix IV) granodiorite bedrock generally occurs at depths of 2 to 20

ft below the eist-inn ground surface near th-e dam. Bedrock i- overlain

by residual soils derived from the in place weatherina of the bedrock.

Surface soils exposed in the stream channel are alluvial in oriqin.

The potential for seepage within the foundation was apoarently

recoanized b%, the desioner, since desicn drawings indicate the presencc-

of a cutoff trench. Accordina to SCS personnel the cutoff was undercut

down to "hard rock" whicn could not be excavated with a front end loader.

The bottom of the trench is 12 ft wide and has side slope- of 1H:lV.

Design details are shown on Plate 2, Appendix I.

Gradual consolidation of urkderlying soils would be expected during

application of fill materials. The underlying soils probably ha

essentially fully consolidated under the applied load not long after

carm0letion of construction. Based upon the performance historv of this

dam and the materials present, a stable foundation is assumed.

6.2 Embank~ent:

6.2.1 Matrials: Design drawings show the dam as a homogeneous

-18-



I~ '.V A' C

of tYtFl.~K-'k * s.o s S (tt , s t <&

of silt-, 1lr CV 2 tc 1-21 ci' l ± .A ,1%:*

sindv to S~ Ity Is O ianq I r ror (L L t( S2.1 ."ac'w

Urnified Soil Cla-esi fication. ThV fill We'Is 1AWiz 12 ~1:

caryactet with a shesfoot rollhir. _ijl _ den t .A-s s

perfomxi to ver if y the , lr'ent corq'act ion. Ill] 1aC(rk'.rt W" oi)-.

only intermittently h,, SCS jkrsontA Iuiv C-LII :C1cx:

6 2. ? Sukxrains andSef-.ao : 1Ithouj h no ho. ci )*. a'

to SCS zxersonnel, an internal dlrairiaou sy.ster, was mnnst.-Lc~tt f -r '1":

struJcrurn. It consists of 324 ft of ( inch rr ecL

coatedi corruciatod nr-tal pi~c (bca'u ) exterThn.: beneath tho- strict un

h-oth atbutiruntq. The toco drain is enclcs.-d r, c, stono env(.lno ai-X4 -i,

into the plunae pool, exitini frmi two f. inch bccar- locate<- on eth

Sid-~ of the principal spillway outlet. At tflt. tusru ott tr~ nsvcio

clear flow was ociserved from 1xL'i outlets. Iuw "L A"M tkS t L". kAU t -

5 gATi from the right and left outlets, respejct ivk !. .

TUO mrarshy saturated areas were encountered be-lco tuic_ dap on 11)

right andi left sides of the stream channel. Accord inu to scs jxrsonnj.

these areas existed prior to constr-uction of the dam arx] are relatted

to spring activity. Scattered iron staining observed in the left rursf-

is believed to be related to seepage through the dam.
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- . <:A~L I~ aO1v Isvs I-Ot 1krforWC for this,

~ * :~vtan the (T~.inkitnt slopes were dlesigned

.~~I; if-v I 1 II jout-c. Thte damn is 36 ft high and has a crest

!,-~I( art, ajro-iirnately 3fi:lV on the upstream

* .: >~i:cV :. :ii)u istman:w slo-e of tho dam.

XVWI. jI'. 11ti S a 1) K:fl&t~nous earth ernbankctent and c-onstructed

:x~ r,4]r Iy: j n 1- ror SC' to CL in Unif ied Classif ication.

m. ~~::~s tSS. asiitn- a h1xmoo-erywcus dam. The dam is

s Actito ra;. ,,;raw-oun, because the approximiate reservoir drax.down

r at t o: f ft our day t xceteds the crit-ical rat-e of 0. 5 f t oier clay for

~ :~~ Acenrvito guidelines presented in Design of Small Damrs,

-- > AWt7~PtL~tlit Interior, Bureau of Rf-clamation for small

t~mr'oisclar , wth ,t-ahle foundation, subjected to a drawdown andl

w~r *:.~tmr'es,~i : S to C-L, materials, the recornded9 slopes

:J;li 1'. F rt-u- a,)( 211.:lV to ?. 511:1V dowstream. The

~ ~It s 37.2 ft. Based utrxn these general cruideline-- tho

Xr-F;a r1(flwistr( Am s~~are adeaKuate, but the 3H:1V upst-rearm

*si ir I: 'ti k t-hun that recormvnded, assun~ing that 70 percent

n iis omristructt (i with CL nuterials.

.4 $sroStabilitv: 'Fixe 6w, is )ocated in Seismic Zone 2.

* ii * a'er to 1 to ) zx1-YxnTred Guidcl Jnes for Saf ety Inspection

of '~Ihs, U-x d"Am s cons i derut to have no hazard from earthquakes

provldt-c tatic -talbility ronditions are satisfactory and convent-ional

sae(tv rraruin-; exist.
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6.3 Evaluatinn: An accuratp check on the stability o f this

structure cannot be made since there was no stability analysis and

laboratory test data available. The downstream embankment slope and

the embankment crest width both meet or slightly exceed the requirements

recommended by the PI. S. Bureau of Reclamation. The upstream slope is

slightly steeper than recommended when subject to rapid drawdown. The

existing upstream slone is 3H:IV while a 3.5H:lV slope is rpoom rnded for

CL materials subiected to the rapid drawdown condition. It was reported

that approximatelv 60 to 70 percent of the embankment was constructed

with plastic materials, however, we understand the remairyier of the dam

was constructed with SC to SM materials which were pl aced on the outer

portion of the dam. This agrees with the soils generally observed in the

embankrent durina the inspection. According to the SCS d-scription of

the embankment, this strct1re may in fact be considered a zoned dam

as constructed and thus a 3H:lV uostream sloce would agree with the raoid

drawdoin requiremrents.

Based upon the visual inspection, the design data, and construction

and performance history of this structure the foundation is considered

stable and a stability analysis is not required.

Overtopoino is not considered a problem because the spillway wil 1

pass 160 percent of the SDF. Since no undue settlement, cracking, or

seepage was noted at the time of inspection, it appears that the

embankment is adeauate for control storage at elevation 135 msl.

The marshy saturated areas located below the downstream slope on

the left and riaht sides of the discharge channel are believed to be

related to soring activity. Iron stained areas observed on the left side

may he related to seepage thrnugh the dam near the left downstream ab1etrant-

-21-



eriiai-xnt -ontac 'Phis does not nlec2Essrily create an unsafe conclition.;

tKxever. t-se iron stained areas sITJulei bD- rTYofitorLd rx-riodically in

atten-~t to detert any significanit irreases in flow which m'ay -esult in

pipiNi withia the embiknmnt.

-22-
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7.1 bam Assessment: Sufficient engineerin,, data is available-

for assessino thf dam except for stability. The visual inspction

revealed no findings that proved the dam to he unsound. A routine

maintenance program does exist: however, there is no emergency operation

and warning plan. Overall, the dam w~s in good condition at the time

of inspection. U. S. Army, Corps of Enqineers auidelines indicate

th-e appropriate SDillwav Design Flood (SDF) for this dam is the PMF.

The spillway is judged adequate.

The actual embnkment- structure appears to be similar to the design

drawinos with the Pxception of a 3H:IV upstream slope measured as

compared to 2.5H:IV in design. Also, the embank/ment crest is 4 ft wirler

than shown in desin. The embankment crest and downstre&m slope "eet the

recruirenvents recommended bv the U. S. Bureau of Reclamration (Reference 2,

Appexidix IV). The uipstream slope is slightly steeoer than rerca vrexmied

when subject to raoid drawdown. Sinne the structure w-s desianed in

accordance with SCS standards, oroperly constructed, and has a corl

performance record, th- slightly steeper slope is not considered a

serious problem and, therefore, no additional studies are recommended.

7.2 Recommended Rpemiial Measures:

7.2.1 D ergency Operation and Warning Plan: It is recoimended

that a formal emergency procedure be prepared, prominently displayed,

and furnished to all operating personnel. This -,hould include:

1) How to operate the dam durin an emergency

2) who to notify, including public officials, in case

evacuattion from the downstream is necessary.

-23-



7.3 Required Maintenance_ and Observation: It is recommended

that a regular maintenance operation program be established and documented

for future reference if one does not already exist. 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:

7.3.1 Existing trees and brush on the dam should be cut to the

ground.

7.3.2 Animal burrowing in the embankment should be backfilled.

7.3.3 Sloughing observed on the upstream slope in line with the

intake structure should be corrected and reseeded.

7.3.4 The plunge pool area should be protected against further

erosion by lining with riprap or utilizing same other effective

measure.

7.3.5 Iron stained seepage present in the marshy area below the

left downstream abutment-embankment contact should be monitored

quarterly to detect any increase which my cause piping within the

embankment.

7.3.6 A staff gage should be installed to monitor water levels.
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YMPS AND DRAWINGS
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APPENDIX II

PHOTOGXRAPHS



Photograph No. I -Upstream Face of Dam
(Note worn cattle paths)

Photograph No. 2 Domtream F ace o f Dam



Photograph No. 3 -Intake Structure

Photograph No. 4 - Outlet Pipe
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Photograph No. 7 -Downstream Area
(Arrow indicates Sleeter Lake)
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APPENDIX III

FIELD OBSERVATICNS
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