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20, Abhstract

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

Based upon the field conditfons at the time of the field inspection and
all available engineering data, the Phase 1 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 1
inspection. Assessment and remedial measures in the report include the
requirements of additional indepth study when necessary.

Phase T reports Include project i{nformation of the dam appurtenances, all
existing engineering data, operational procedures, hydraulic/hydrologic
data of the watershed, dam stability, visual inspection report and an
assessment including required remedial measures.
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This report is preparad under quidance contained 1n the
Recommoended Guidelines for Safety Inspection of Dimms, for Phasce 1
Investaigations. Copies of these quidel ines may be ohtained fram
the Office of Chief of Engineers, Washington, D. C. 20314, The
purjose of a Phase 1 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 1nvolving topographic mapping, subsurface investigations,
testing, and detailed camputational evaluations are beyond the soope
of a Phase 1 Investigation; however, the investigation is intended to
wentify any need for such studies.

In reviewing this report, it should be realized that the reported
ocondition of the dam 1s based on abservations 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 conditians which might otherwise bhe detectable if inspected
under the normal operating environment of the structurc.

1t is important to note that the condition of a dam depends on
merous and constantly changing intermal and extermal conditions,
and 17 evolutionary i1n nature. It would be incorrect to assume that
i present corgdirtaon of the dam will continue to represent the
conditior of the dam at same point in the future. Only throuagh
frequent 1nspections can unsafe corditions be detected and onlv

through continued care and maintenance can these conrditions be
vroevented or ocorrectexci.

Pnasc 1 inspections are not intended to provide detailed hvdrologic
ani hvdraulic analyses. In acocordance with the established Guidelines,
tho Spillway Test flood is based on the estimated "Probable Maximuam
Fiood” for trw region (greatest reasonably possible storm runoff), or
tractians thereof.  bBecausce of the magnituae ana rarity of sucn a
stom evert, a finding that a spiliway will not pass the test flood
shoula not e 1nterpreteu as necessarily posing a highly inadequate
condiuioni. Tne test flood proviges a measure of relative spillway
capacity ana serves as an aid in determining the nead for more detailed
hydroiogic ard hydraulic studies, considering the size of the dam, its
general condition and the downstream damage potential .

S o SvT. AL N

o

LN
. P S ST L "SR

- e s —— A~ — -

e AL ML W -

A PR A WAL o B - @ N o

Wl wacs 2o




PHASE T REPORT
NATIONAL IMWM SAFETY PROGRAM

BRIEF ASSLSSMENT OF DAM

Nme of Dam: Lake Front Royal Dam

State” virginia

Location: Warren County

USGS Quac Sheet : Front Royal

Coordinates: lat 38° 52,5° Long 789 09
Stream: Sloan Creck

Date of Inspection: May 5, 1981

L - Front Royal Dam is a zoned earthfill structure about 1600 ft

lonag and 26 ft high. The spillway consists of a 24 inch diameter corrugated
metal pipe (OMP) riser inlet and an 18 inch diameter OMP outlet which extends
throuagh the structure. Inflow to the lake is controlled bv a 12 inch
diameter CMP at the upgeer end of the impoundment. The dam is a side
valley impoundment. The structure is classified small in size and is
assianed a hiah hazard classification. The dam is located adjacent to
Sloan Creck approximatelv 4 miles southeast of Front Royal, Virainia. The
lake 1s used for recreational purposes, 1s owned by Price-Radin Associate:
Inc.,  ana maintained by Lake Front Royal Property Owners Association, Inc.

~ Based on criteria established by the Department of the Army, Office
of the Chief of Engineers (OCLj, the appropriate Spillway Desian Flood
(SDF) 1s the % PMF. The spillway will pass 15 percent of the Probablc
Maximum Flood (PMF) or 30 percent of the SDF without overtopping the
dam. During the SDF, the dam will be overtopped by a maximum of .4 ft
for a period of 4 hours at a maximum velocity of 2.7 fps. I'lows overtoppina
the dam during the SDI' are not considered detrimental to the embankment
with respect to erosion. The spillway is judged inadequate, but not

seriously inadequatc. -
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The visual inspection revealed no apparent problems, however, two
saturated areas encountered on the downstream embankment slope above the
toe are of concern. An evaluation of the stability condition could not be
made since there is insufficient design and construction data for this
structure.

The following remedial measures should be implemented within one year
of the date of this report:

1) The Owner should engage the services of a qualified Professional
Geotechnical Engineer to evaluate the two seepage areas present on the front
and left downstream slope above the toe of the dam and make necessary
recammendations. It is recommended that the other described saturated and
iron stained areas present along the downstream toe be examined during this
studv to verify that no problem exists. The stability of the left upstream
embankment slotxe should also be evaluated for the rapid drawdown condition and
mxiified as necessar. .

<) An emergency action plan should be developed.

The followina routine maintenance and observation functions should be

mitaatou:

1) The crass and weeds on the dam embankment should be cut at least
once a year ard preferably twice a year. Malntenance is recammended in the
ear:y sumer and fall.

<) Bwsting trees and brush 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 subsequent holes backfilled and reseeded.

3} The outlet channcl should be protected against erosion by lining
with riprap or utilizing some other effective measure.

4) A staff gage should be installed to nonitor water levels.

.. P S, 31
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| The Lake Front Royal Property Owners Association, Inc., is presently
in the process of aquiring ownership of the dam. They have expessed a
willingness to address the remedial work recommended herein upon transfer of

ownership.

Prepared by:

SCHNABEL ENGINEERING ASSOCIATES, P.C./
J. K. TIMM)NS & ASSOCIATES, INC.

N

Tay E. MRdiA, IﬁD., P.E.
Camonwealth of Virginia

Submitted by: Approved:
Original signed by Criginal signed by
Carl §. Ander=nn. Jr. Ronald E. Hudson
CarI . Anderson, Jr., P.E. Ronald E. Hudson
Acting Chief, Design Branch Colonel, Corps of Engineers

Camander and District Engineer

Recommended by :

Original signed by S 1 1
JAMES A. WALSE pate: EP 171 1991

-(:ov Jack G. Starr
Chief, Engineering Division
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SECTION 1 - PRQTFCT INFORMATION

1.1 General:

1.1.1 Authority: Public Law 92-367, 8 August 1972, authnr.zed
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 beern assigned the responsi-~
bility of supervising the inspection of dams 1n the Cammonwe-aith of
Virginia.

1.1.2 Purposc of Inspection: The purpose is to condu=t .

Phase T inspection accordinag to the Recommended Guidelines for Safors

Inspection of Dams (see Reference 1, Appendix i), The marn respons:-

bility is to expeditiously identifv those drs which mes be o potentl
hazard to human I1fe or vromr:

1.2 Project Descriptiorn:

I.4.1 bam and Appurtenances:  Lake Front Koval 1s 0 2otes
ecarthfill structurc approximately 16007t Jonc and 26 ft hged * o
crest of the adam 1s 12 ft wide, and side sioie: ranoc Trom apdorosirote |
horizontal to 1 vertical (2H:1V) Lo Suhlzl. o0 2 Gowl U o s1opa et | roE.
ZH:l% to SHILV Oon L upstroan sIiofs o0 e o . The crest ot Ui aam 1€ at
clevation 980 mel.  The eMbakment cnclosc: e jaee on 3 Sides forming o
Siae valblew mpoundrent. The awn anclune. o L. o 15 ft wide oure trenc:.,
WHICH Was excavatead to 10 to 1 4t bolow the arowkd surfac wwd exters:
uwarc to normal ol Tevel, Al intermal araiioge SesLom ws NOL ETOUV L,

There 12 DO SIOIe roteCtlon o the W strear tacy of Ux o .

FhHel 1S measured from the top of tre dar te e GOWNStream tes o
trye centerline of thne stres




e jrincipasl ospillway consists of a 24 inch diameter QMP riser
1Lt e riser s connected to an 18 inch diameter OMP outlet which
run: throwgk the dam.  The riser crest is at elevatinn 977. A 12 inch
dieeter opening  (sealed with plate glass) in the riser at an invert
clewat o of a5t msl 1s usad to drain the lake. The cutlet pipe has a
fesrrrn Of approximately 100 ft with an invert elevation at the outlet

crLt e of 958 "l (s Field Sketeh 1, Appendix I1I).
oottt o s controlled by a 12 inch dianeter CMP inlet
Lo miway alon s the upteer embankment  (see Field Sketch 1, Appendix II11).
Ttere oo control device to reqgulate inflow.  The inlet pipe has an
St levation L 97700 msl oor approximately 0.5 ft above normal pool.
coee hewstion: Lawe Pront Royal Dam 1s located adjacent to

o e 4 roles southeast of Front kRoval, Viraginia (see Plate 1,

Jassitaatons The dam 1s classified as a small sz

txiss e heertit ang maximan laxe storace potential a:

Thes LhLH e vy I :’\},:‘Il'l'ldxl-l i,

Lo hacar s Trassiticatyon: Tne aam 1s located 1n a rural arex::

IR, sl Uporn tipe proxinity of two 1nhablted dwellings located

. i ° R . : +
. . mile aownstrear, ani 5 1nhabited dwellings located 2 miles-
xwWnstrear, the amm Js assidned a "high" hazard classification. Tho
tursoreb classifrioation used to cateagorize a dam is a function of

eatlon ondyand has nothina to do with 1ts stability or probability

<o UWnerstip: o The dam s owned by Price-kadin Associates, Inc.,

ant D taanest by Lave Front Property Owners Association, Inc.
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1l.2.6 Purpose: Recreation.

1.2.7 Design and Construction History: There is no formal design for this

structure. The dam was oconstructed under joint venture by Price-Radin Associates,
Inc., and Moore, Kelly and Reddish, Inc., of Orange, Virginia. The contractor
is no longer in business. The dam was completed in 1970.

1.2.8 Nommal Operational Procedures: The spillway is ungated,

therefore, water rising above the crest of the riser inlet is autamatically
discharged downstream. Normal pool is maintained at elevation 977 msl at
the crest of the riser. The 12 inch diameter opening at elevation 955% is
manually operated by breaking the glass seal, and is usad to lower the lake
elevation below normal pool for maintenance purposes. The glass seal can be
broken by inserting connected small diameter pipe sections or stoel rads into
the outlet pipe until it reaches the glass seal at the riser. The seal is

broken by pushinc the piwe or rod throuch the alass.

The ubstream inlet 1s uncated and receives flow from adracent sirino
under normal conditiors. During periods of runoff, inflow fram Sloan Cree:.
. . + .
enters the lake when an overbank condition exists (2 ft- above streambed: .

1.3 Pertinent Data:

1.3.1 Drainagc Area: The drainage area 1s 0.12 square rales, direet
runoff.

1.3.2 Discharge at Dam Site: Information concerning a maximam pool

elevation could not be obtained.
Principal Spillway Discharge:

Pool Elevation at Crest of Dam (elev 980) 45 Cre
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SECTION 2 -~ ENGINEERING DATA

2.1 Design: There was no formal design for this structure,
consequently, there is no design data available.

2.2 Construction: No construction records are available. The
dam was constructed by Moore, Reddish and Kelly, Inc., and campleted in
1970. The oontractor is no longer in business.

According to Mr. Goodwin Moore the dam has a clay core which was
constructad with silty clay soils fram the reservoir area. The core trerch
15 12 to 15 ft wide and was excavataed 10 to 15 ft below the ground surface
to baxdrocs.  The core extards up to normal pool level. The rest of the
ambaniment was aonstructad with sandy clay material which includes

Cons ntenacde arave ]l te boalder-size rock. All fi1ll 1s reported to have

e 5 baced ot o~ e Litts and compactad with sheevsfoot rollers and
TalL T TERe Ve DL Lo Tt et s were net iaertormad to determane the
[ MO 4 J% T GERTI

I‘:.x.u:n‘, N Mere L dnsuiIcient antormation to evaluat
TOALARST L Y NEIL T IORS  gal e madudent o studailat
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SECTION 3 - VISUAL INSPECTION

3.1 Findings: At the time of inspection, the dam was in good
oondition. Field observations are outlined in Appendix III.

3.1.1 General: An inspection was made on May 5, 1981. The
weather was clear, the temperature was about 70°F, and the ground
condition was dry. The pool and tailwater lewvels at the time of
inspection were 976 and 954 msl, respectively. This corresponds to a
below normal pool elevation and a normal tailwater elevation.

3.1.2 Dam and Spillway: The embankment is a side valley impoundment.

For the purpose of this report the side paralleling Sloan Creek is termed
the front of the dam, with the remaining two sides described as the left
and riaht embanknents.

The ombankment slopes and crest are arassed and appear to be well
maintainad,  Scatterad trees e to 6 inches 1n diameter ooccur on the upstrearm
slom . More trees occur on the downstream sloie and there is oconsiderabl:
brus: arowinag along the aownstream too . The unstream slove was measured al
JH: 1 atona the front of the aamand JH: 1V alona the sides.  The downstrear
silope 15 qeneralis ZH:1V, but ranaes rror. 3.090:1V on the right siac w
ZH:l. near the tughest point ol the aam at the principal spiliway (see Field
Sketcn 3, Apperwiis L

S scatterad siougning Or erosion was encounterdad. A hare areda exists
at the northeast or right ond o! the dam where boats are carrial across the
AUt or acCess Into i land . beatterexd e 0 eradat areas oo

alona thy reservolr aaage , marticularis on the upstrean slojx, as a result of




wave action. The erosion extends into the cmbankment approximately 1 to 2
ft and varies from 1 to 3 ft in height. The upstream slope appears to

be stable. An eroded notch approximately 10 ft long and 4 ft wide exists on

the downstream slope 230 ft right of the principal spillway intake. The
erosion is believed to have been caused by the creek during previous high water

(see Field Sketch 3, Appendix III).

Scattered moist to saturated areas occur along the downstream toe.
Sloan Creek flows along the toe, thus, it is difficult to verify whether the
saturated toe oconditlon is the result of seepage through the dam or related
to flow of the creck. No flow or iron staining was observed. One saturated
area of concern was encountered on the downstream slope 70 ft to the right
of the principal spillway at a point estimated as beina 6 ft below the crest
of the dam. No flow or 1ron staining was observad. (onsiderable seepage was
cncounterad alona the left side of the darm. A saturatad area ranging fram 4
teo 10ttt an widts extends from the vicinit ot the princlpal spillway intakoe
t g oint LUt ft- 1o the souts,. No flow or 1ron staining were observed.  An
Iron staina: chwar 1 flowlng at | ame was cnoounterad directly left of tne
Intdke Structure . Another ared ol concor:. ex1sts approximatel 103 ft lef:
andd behind the INtake StruCture whel o d sdturdted area extends up: the slopx
tram 18 1nches- aove the toe to a point 7 ttS amx o the t . No flow or
1ron stalbing was observea.  Finally, a large saturated ana water ponded arca
oocurs along g downsitream toe from a point 1942 left and behad the
principdal spallwo, ntake to the abutment arca. There 1s considerable iron
SLAINLING, AN T Lom 15 estiMatexy at ot nlv»—. D1eodleds whe te Uy o

surtace slope . The saturatod grass, area iresent alona the riaght downstream

slope 15 relataa to flows tiom neartsy sprinas (sec Field Sketeh 3, Appendix 111).




The riser, inlet and outlet pipe indicated no signs of deterioration
and were functioning properly at the time of inspection. The drain

opening has never been in use. The outlet channel was void of riprap

-

and indicated same erosion.

.

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

the perimeter was wooded except for the embankment portion. Side
valley side slopes are at approximately 3H:1V. The lake was approximately
one ft below normal due to drought conditions.

3.1.4 Downstream Area: The downstream channel consists of a 6 ft

wide channel located in a valley with side slopes of 2H:1V where the Stream
is adracent to Route 522. There is also a 00 ft wide flood plain and 3H:1V
side slopes above the flood plain. The vallev is cultivated in the flood
tlain arca and wooded above the flood plain. Approximately % to Y mile
dammstrean there are two dwellinas about 10 ft above the streamboed.
Aprroximately J e 2.5 miles downstream there are 5 dwellings adyacent
ti the strean.

3.1 Instrumentation: No instrumentation (monuments, observatio:
wells, plezameters, ¢tc.) was encountered for tne structure.  There i
o ostatt gaae .

3.¢ Evaluatior.:

jodol Damoand Spiliways: Owverall the dam was 1n good condition at
L time o! anspection . It 1s recommended that a routine maintenance program
e rrutiated and documentexd. The cmbxuvment , 1ncelhuaing ats cre:s
ant slones should be mowed at least once o vear but nore preterabsly
twice: a yedr, The presernce of trees on the anbankment may promot.

the development of deep rootead vegqetation and this type growth can enoourage

-1l.-




piping within an embankment. All trees growing on the embankment should be
cut to the ground. Trees greater than 3 inches in diameter should have
their stumps and root structures removed. Subsequent holes should be filled
with compacted soil and seeded. The brush present below the downstream toe
along the creek channel provides erosion protection from high water. It is
not necessary to remove this vegetation; however, it should not be allowed
to grow on the downstream slcpe.

Erosion noted along the upstream slope is due to wave activity. This
does not require any special attention because considerable gravel and
boulders are present in the fill which act as riprap once the finer grained
soils are washed away. The eroded notch in the downstream toe and the
bare area causad by boat access are not hindrances to the normal functioning
of the dam and no special attention 1is required.

The two saturatad areas observed on the downstream slope (areas B ard D,
Field Sketeh 1110 are of concern because they occur above the downstream toe
and are Ix'lievad to be related to secpaae throuch the dam. It is recommended
that a Professional nginecr with expertise in Geotechnical Enaineerina be
contactat to cvaluate these two areas and make recamendations for an.
requirad ramedial measures. Tne otter saturated and/or iron stained areas
(., L wxt b, Appendix 111) do not present a himarance to the normal functioning
0! e dam, bowever, 1t 1s recommendad that they also be reviewed, particularly
the 1ron stainad areas (E and 1Y), by the Geotechnical Engineer to verify that
no problom exi1sts.  The saturated grassy area along the right downstream slope

15 the result of pondad spring water and does not require any attention.




- e e 1

The outlet and inlet pipes and intake structure are in good structural !

ocondition. Riprap should be placed in the outlet discharge channel to

i ]
reduce erosion during future flooding. A staff gage should be installed [ 1

to monitor water levels.

3.2.2 Downstream Area: A breach in the Lake Front Royal Dam during

extreme flooding would create a hazard to the downstream dwellings.

ey -
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures: The normal storage pool is elevation 977 msl at the
crest of the spillway inlet. The lake provides recreation. Water
automatically passes through the spillway as the water level in the
reservoir rises above the spillway crest. Water will also pass auto-
matically into the lake through the inlet pipe when the stream level reaches

the inlet pipe elevation. A 12 inch opening in the 24 inch diameter riser

structure is provided to drawdown the reservoir below normal pool.

4.2 Maintenance of Dam and Appurtenances: Maintenance is the

responsibility of the owner. Maintenance consists of inspection, debris
removal, mowing of vegetative cover and repair. Maintenance is not
routinely performed.

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

svstem or evacuation plan for the dar.

4.4 Evaluation: The dam and appurtenances are in aood operatinc
condition, and maintenance of the dam appeared to be adequate. Docu-
mentation and establishment of a routine maintenance program should b
developed for this structure. An emergency operation and warning plan
should be developed. It is recammended that a formal emcryency 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-
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SECTION 5 ~ HYDRAULICS/HYDROLOGIC DATA

5.1 Design: There was no formal design for Lake Front Royal Dam
and there is no hydrologic ar hydraulic data available.

5.2 Hydrologic Records: There are no records available.

5.3 Flood Experience: Information on flood experience was not

available.
5.4 Flood Potentials: In accordance with the established guide-

lines, 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 cambination of critical meteorologic and hydro-

loaic conditions that are reasonably possible in the region), or fractions
thereof. The Probable Maximum Flood (PMF) and % PMF and 100 year flood
hydroaraohs were developed by the HRC-1 method (Reference 4, Apperdix IV).
Precipitation amounts for the flood hydrograph of the PMF and 100 year
flood were taken fram U. S. Weather Bureau Information (References 5 and

6, hppendix IV). Appropriate adjustments for basin size and shape werc

accounted for. These hydrographs were routed through the reservolr to

detenmune maximum pool elevations.

keservolr Regulations: For routing purposes, the pool at the

o
5.5

beginning of flood was assumed to be at elevation 977msl. Reservoir
stage-storage data and stage-discharge data were camputed from field
sketches and available topographic data. Floods were routed through the

reservoir using the spillway discharge up to a pool storage elevation of

_16_




980 msl. Inflow to the lake was restricted to direct runoff and the inlet

pipe capacity. Pool elevations above 980 msl were 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 following Table 5.1:

TABLE 5.1 - RESERVOIR PERFORMANCE

Hydrograph
Normal 100 Year
Flow Flood L PME PMF
Pee. Plowe, ¢
It Lo .. 291 711 1421
(gt g (v . 170 607 13658
Muoiaimr: texced Elevat o
Ft, m W 9er ) 980, & 980, 6
Non=(wertlow Sectic:
fhiev gg me!
boepth ot Flow, b - 4 .6
Iaration, bour. - 1. 4
Velocity, tps? - o7 3.3
Tatlwater Elevation
Ft, msl 954 960.1 963.9 9¢8.2

* Critical velocity

-17-




5.7 Reservoir Bmptying Potential: A 12 inch diameter gate at

elevation 955 msl is capable of draining the reservoir through the
outlet pipe. Assuming that the lake is at normal pool elevation

(977 msl) and there is .2 cfs inflow, it would take approximately 2.5
days to lower the reservolr to elevation 955 msl. This is equivalent
to an approximate drawdown rate of 8.8 ft/day based on the hydraulic
height measured from normal pool to the invert of the drawdown pipe
divided by the time to dewater the reservoir,

5.8 FEvaluation: The U.S Army, Corps of Engincers' guidelines
indicate the appropriate Spillway Design Flood (SDF) for a zuall
size, high hazard dam is the % PMF to PME. Bocause of the risk
involved, the L, PME has been selected as the SDF. The spillway will
P L opereont o the PMowithoat overtoppiir: the crest of the dam

ST SR FLAE R SR )

Durin: the SO, the dar will be overtopred beoa maximum of 0.4
ttoror gomeriad ot 4 o hours at oo maximr velocity o of 207 ftoo,

Hergrolodl aata used 10 tne evaluation pertains to present day

onditions witn o oonslderat1ion qiven to furure development .

-18-~
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feeas amiranrsoad swegaaae: There 1s no ointernal drainage system for
cros st i Sararatad groand condditions present along the downstream toe
sre e loe Ut b related o Sloan Crech. Saturated and iron stained areas
et oo tne Leftosade of the embankment are believed to be related to
empati oot the dann wo o saturated areas (B and D) occur above the
crbecerw st e ekl are of aoncern because they also are believed to be the
oLt sewctaen topoadi the dam. T saturated grassy area along the right
AR trew s e norolated S flows from nearly springs.
Coows o cnadtiaers A ostabihity analysis was not performed for this
! crractare . e b o o0 ft hnah aned has a crest width of 12 ft.  Side slopes
b
‘J are LAY et Dy B along the front side and 2H:1V on the sides of the
Gotrear Che . T arweotream slope ranages from 3.5H:1V on the right side
CooUH L e e e ettt ande {see Picld Sketch 3, Appendix III).
Sooocratesn aoa s nen vt embanerest and was reported to
s : Tooreeteron ottt SComateriad with gravel and
o . Coto L o s e el wiathy of the core is not
e : CcoLt et pr oLy coe e e v gnell descraibed by the
d o Sl T tewnodao o, oL tn oLt LD assessad assunmurne: a
, e < cu Ooemtters L ray o oarnaerieT: because the
A T raiwe rate o mue ttoper oy exeoads the oritical

oL e e oy earer o L Aevrdine toogundelines presented in
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slopes arc considered too steeg for the 1o ndodr vaiowr, vl s el fo
arbankment crest 1s too narrow.

6.2.4 Scismic Stability: The dam is Jovated 1roSeoTae o o
Therefore, according to the Reoormernded Guide!ines for Satee Trogwor. o
Dams, the dam 1s considered to have no hacard fromocartiyrade oo
static stability conditions drce sat oo tastorn van YuENVent Lol salet ) Tal
oxist.

6.3 Ivaluat1oh: AL accurate Sheckoon the ctad byt s s e
cannot bo made since there was mo o stabr ity aree! cots we! Luke ol st
data avallable.  Poulat 10n QUIkILY 17785 arc e * ¥lemT., et o Ll

fowdation 1s amarmed basad gpon e vrovaal crooeet s e v lad L b

maps.  The downotlodr embansIwent Dot oanal foe oo ptrow coge et
FOQUITCTE NS FoQorTe sadond by, S o i 0 st Ct ot T REDUeD e
d\’l."‘.‘ N L :' O A PO N - . ¢ H . EOUE SN ," ' . A o

FER R M poarlt i .

LIy, s 3 Y . . MY .
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|00 & (OIS IR S LTI T LI B E U S P S S N R N
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SUoapiear o that the ambabeent s adequate for control storage at elevation
W07 e

two satirated areas observad on the downstream slope (areas B and D,

™
Fioid Sketceh 3, Appendix I1I) are of oconcern because they occur above the
Lt toe and are belileved to be related to seepage through the dam.
e o vawerendad that a Professlonal Engineer with an expertise in

wering be contacted to evaluate these two areas and make

Ty

wx testigacal Foern

for any ruaquired ramedial neasures. Although other

R § i U SICLAR NI

raiead cron stainad and saturated areas are considered less serious, it

reurremenied they also be examined by the Geotechnical Engineer to verify

c

gt lam dooes not exist.
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Photograph No. 2 - Downstream Slope
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pPhotograph
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Intake Structure




Photoyraph No. 5 - Stream (Arrow) at Toe of Embankment

Photograph No. 6 - Downstroam Channel
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