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'0. Ahstract

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 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

assessment including required remedial measures.

SECURITY CLASSIFICATION OF THIS PAGE(W'hm, DIG Entered)
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This rc|j)rt is prt 1 ixurtd tUmi:r (quidlue , rnntaiil! in U-
ietvmi dti Guidellnes for Safety Insqection of txvt;, for Phasc I
Invtetigations. (opies of the-se guidel Lnus may be obtained frum
the Office of Chief of Dlnrineers, Washington, D. C. 20314. The
pur-l-se of a Phase I Investigation is to identify expeditiously
tJse dais whic may pose hazards to human life or property. The
, .st*-rit of the general aondition of the dam is based upon
available data and visual inspzctiorns. Detailed investigation, and

1i .ly:t'es involving toxgraphic mapping, subsurface investigations,
te!;t nq, and detai led cmiutational evaluations are beyond the scope
of a Phase I Investigation; however, the investigation is intended to
Idt-rt-ify any need for such studies.

In reviewing this report, it should be realized that the reirted
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 lwered or drained prior to

ispection, such action, while iuprovinq the stability and safety of
the dam, reruves the normal load on the structure and may obscure
certain conditions which might otherwise he detectable if inspected
under the norm] om2ratinai environent of the structurc.

It is irqr)rtant to note that the condition of a dam depends on
n. rh'r )" a: ti. cn.stanti v chunginc internal and exteal conditions,
an'! 1n- e'vlltiona-. - in nature. It would be incorrect to assume that
tl :"r-.c(lt c00LIlt-aon of the dam will continue to represent the
coX iltior. of the dam at same point in the future. Only through
fre(euen t instuctiors can unsafe onditions be detected and orlv
tlouc~u continued care and maintenance can these conditions be
tireventiod or corrected.

Pnasc I insoections are not intended to provide detailed hydroloaic
arx hydraulic analyses. In accordance with the established Guidelines, 4
U, - Spillwav itst flood is based on the estnuated "Probable MaxnZM.w,
Flcod" for trv_: rcwion (greatest reasonably possible stonn runoff), or
tracuitiru; ti(rcJf. because of tnu nUgnitue ano rarity of sucn a
ston: VVC1;I., a finding tnat a spiliway will not pass tne test floo
sruuiu not ix- interpreteu as necessarily posing a highly inauequate
ondit.io:. 'Ine test flcxl proviue, a measure of relative spillway
caicity waKi serves as an aid in aetermrning the nead for nore detailed
hvdiroiocic aid hydraulic studies, considering the size of the dam, its
qeneral condition aid the downstream damage potenti"l.

7, ____ ____ __ i
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NAT(J AL 1 4 Si'I..'Y JCJAM

Nkjmw of Lxni: Lake Front Hoydl Darn
State" Vi rginih
Incat ion: Warren County
USUS (uac' Sheet: Front kyd l
Cordin-tes: Lat 38o 52. Y lwn 78 ' 09'
Strev,: Sloan CrC1l
Date of Inspection: May 5, 1981

L j Front Royal Dam is a zoned earthfill structure alxkut 1600 ft

lona and 26 ft hiqh. The spillway consists of a 24 inch diameter corrugated

metal pirxp (MP) riser inlet and an 18 inch diameter CM outlet which extends

throuah the structure. Inflow to the lake is controlled by a 12 inch

diameter CMP at the upFt!r end of the impoundment. The danm is a sid(

valley irn.)undment. The structure is classified small in size and is

assicined a hich hazard classification. The dam is located adiacent t

Sloan Creek approximately 4 miles southeast of Front Royal, Virainia. Th(

lake is used for recreational purposes, )s own( d by irict-). din Associat .,

In-., anu maintained by 1 ake Front Royal Property Owners Association, Inc.

Based on criteria established by the Depar-tment of the Axry, Offic(

of the Chief of Engineers (OCE), the appropriate Spillway Design Floocd

(SDI) is the PMF. The spillway will pass 15 percent of the Probabl

Maxi tn Flood (PMF) or 30 percent of the SDF without overtoppinq th(

dam. During the SDF, the dam will be overtopped by a maxium of .4 ft

for a period of 4 hours at a maximum velocity of 2.7 fps. Flows overtoppin

the dam durinq the SDI are not considered detrimental to the embankment

with respect to erosion. The spillway is judqed inadequate, but not

seriously inadequatc.



The visual inspection revealed no apparent probles, however, two

saturated areas encountered on the downstream enbankment 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

recomndations. It is recomended that the other described saturated and

iron stained areas present along the downstream toe be examined during this

steiv to verify that no problem exists. The stability of the left upstream

embanknent slot-K should also be evaluated for the rapid drawdown condition and

mcxi i fleod as necessar.

2) An emerenc action plan should be developed.

Tnc followina routine maintenance and observation functions should be

initlatw:

1) Tnh, crass and weeds on the dam embankmnt should be cut at least

once a year and preferably twice a year. Maintenance is recxrrrnded in the

eariy sumuir and fall.

2) Eustinq trees and brush on the dam should be cut to the ground.

ITees greater than 3 inches in diarmter should have their stumps and root

structures removed and subsequent holes backfilled and reseeded.

3) The outlet channel should be protected against erosion by lining

with riprap or utilizinq some other effective measure.

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

- - -w -",



The Lake Front Royal Property Cners Association, Inc., is presently

in the process of aquiring ownership of the dam. They have expessed a

willingness to address the remedial wrk recommended herein upon transfer of

ownership.

Prepared by:

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

S/
Ray E. MlmftV, Ph.D., P.E-
Cmmonwealth of Virginia

Submitted by: Approved:

Original signed by" Original signed by¥:j

Carl S. Ander,n. Jr. Ronald E. KLudson

Carl S. Ander-son, Jr., P.E. ibnald E. Hudson
Acting Chief, Design Branch Colonel, Corps of Engineers

Ccrmander and District Engineer

Rewrxended by:

Original signed by
jAjMS A. WALSH Date: SEP 1 1981

Jack G. Starr
Chief, Engineering Division

-- _-



Lake Front Royal (Looking Upstream)

Lake Front Royal (Looking Downstream

Overview Photographs
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SE)tTION I -PR1l1Jw-r flro1mTIflt;

1.1 General:

1.1.1 Authority: Public Law 92-367, 8 Auqjust 1972, ut-hor~zo-

the Secretary of the Axmrry, throuqh thie Corps of Lnqineers, to ii~it~ito-

a national program of safety inspection of dUams throuq1Kut tht-

United States. The Nokrfolk District hkis beer-.- assiqne-d therfso1-

bility of supervising the inspection of da-ms in the Q~xm~nn-.tI. of

Vi rq i ni-.

1.1.2 Purpoxse of Inspection: The purpose- is to coxmndu-I

Phase I insoe-ction accordinq to the Rfxxrmy-qnd Guidelines for 5oi --

Inspection of Damis (see Rof erence I, Apendli x 1' ) 'Tx, misrevt5:

bilit':, is to exyech tiou.slv ide~ntifv thosec;( d r, s w~iic'h mrito tlt

hazozrd to haiimur,11it. or- irozx r:,

1.2 1'oet )scr II t I(:.:

1.2.1 1-am and__Apnurtenainces : Li:.Iront *a1IF, n:

eartif i I1I stnucture- approxirktelv I £(( 't o~n(: -ind 2(, ft.

crest. of the- aaiim is 1-2 ft wide, and Sid u.'Cijf'I ":~ ux~.t

tyirizontail to i verticil (211: IV) Lu.t -ouC) i:' ~i c

1:1. to, 3;1!: V o.'I tpteini')* . -L, 'Illt creSt ()I UIV (LA1d i t

CICVvAtit V)-IC ms()nl .,.)A 'I rruim:ieef ie0 3 sijcki- tOrirUMT

soi*1 viil'l '1 1,uurt TtiU a1i ,1!~d s ft wide' (xre

wswa!; excavatti t(, Ur to it ! t tx . i. Up si~ Lsarfi( ac aij Xe

utrai tco nonriai ix~i.1 1(,%,t i i.:itii1ud.les".'.tAT! w.li -KA

')Thfr- I i-I rYi o t.*( * T-rt *'t ion (21i tjit i I treiiu* o of tb.~ u1'1

is rv-sur.'i frr the tiq c da' ti tnf, tklAntit-xe1 t~o1



I'4 1 ric: i t I sp I lway consists of a 24 inch diameter OMP riser

.: . ':*, r isr 1 . conruet c to an 18 inch diaiuter C(P outlet which

run :: thx'A1h tY- dam. The riser crest is at elevation 977. A 12 inch

t, vv.', r opiliri3 (sealed withi plate glass) in the riser at an invert

, i,.'.' :I (f l,, .r1 ir usei to drain the lake. The outlet pipe has a

,, f ,iproxirritcy 100 ft. with an i:ivert elevation at the outlet

" ." :.' . 1':4 "'i .; I at Id Sketch 1, Apterx1ix III).

l. :; controlled by a 12 inch diaxcter alP inlet

: ,-, ,x)i ; tht ut ,.r tmlxinknnt (see Field Sketch 1, Appendix III).

v N: c)n* rn l do'.' c, to r(-,ilate inflow. The inlet pipe has an

V'. "itca:.. cf'7., rI or aproxilriatel 0.5 ft above noral pool.

... t .:: I -,P Front f[ya Darn is located adjacent to

It. -a ' o, Front Rova] , Viroinia (see Plat( 1,

U~i'.flV. ;h c.31 , csi f ied a s a snmaIsz

ani ma ~imum lca; storace uotential a

* . ... L IoZ i- £a"i.:5ico: :o:.: Tri axaT is located 11 a rira aru.:-

:s,.o ul,. t, 1,rux ir:: t' of two inniabited dwullinis located

+
1 m lt. cc OW'ISt r(.IM, LAn 1 xinal-bted dwellinqs located 2 miles-

xn,-,.%,tr*, tile Our. : *i svzri i "hiqh" hazard classification. The

',' "0- <; fl : ior: us. 1 to (',At(xioriz a dam is a function of

,'..: o, ,' ,u'io .1,s rxt : to do with its stability or probability

.. , n r.__h: dh w (dI: is owned by I'rice-Radin Associates, Inc.,

±:,; :- . bv L Front P'roper-ty Owners Association, Inc.



1.2.6 Purpose: Recreation.

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

structure. The dam was constructed 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 cxmpleted in 1970.

1.2.8 Normal Operational Procedures: The spillway is ungatod,

therefore, water rising above the crest of the riser inlet is autTmatically

discharged downstream. Normal pool is maintained at elevation 977 ml at

the crest of the riser. The 12 inch diameter opening at elevation 955+ is

manually operated by breaking the glass seal, and is used to lower the lake

elevation below normal pool for maintenance purposes. The glass seal can be

broken by inserting connected snall diamrter pijx sections or steltl rois into

the outlet pipe until it reaches the qlass seal at the risi-. Te steal is

broken by pushin" the ;iLi, or rod throue.h the (lasL.

The unstream inlct is wunoated and rec(iv(- flow from adiacent s: rin:

under normal conditio- n. During periods of runoff, inflow fra, Sloan Crew,

enters the lake when an overbank condition exists (2 ft- above strarkxi.

1.3 Pertinent Data:

1.3.1 Drainage Area: The drai-nagc area is 0.12 squart, mules, cirenc

runoff.

1.3.2 Discharge at Dam Site: Information concerninq a maximzn pool

elevation could not be obtain%.

Principal Spillway DischargL,:

Pool Elevation at Crest of Dam (elev 980) 45 C -
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SUXTRX"O 2 - F (GINEFRIMN; DATA

2. 1 Lks1gpi: There was no formal design for this structure,

conseoqutntly, there is no design data available.

2.2 Construction: No construction records are available. The

djm was cxwnstructd by MDore, RLdkLish and Kelly, Inc., and owpleted in

1970. 'h, crntractwr is n longer in business.

;?o x-rdinq to Mr. Wkxxiwin Moore the dam has a clay core which was

oonstractWd with silty clay soils frm the reservoir area. The core trench

Is i1 to 15 ft wid. Lind was excavated 10 to 15 ft below tie ground surface

t, trK->,.. 7k core. cxteyiJs up to normal ;Fxol level. The rest of the

rt".J':.,),.t w,t; cmnstructWit with sarnt':. clay mterial which includes

,r,)I. ,2',,u.i, 4r.,v.t 1 t(' tXl1de.r-slze rok. All fill is reportod to have

!:I: 1i~t-s and cirVj1t.aWlth1 SheCtosfcxa rollers aryl

" . ,: t' tt:t. wt,rt. rK.t ti&rtom i tro determine, tht

.. } ~.'i, 1
[ 

. .: , i , : o h'. 1 l t)rm tloll to ovaluat,

F m - n - - • - i U i|-I



SErfION 3 - VISUAL rNSPECTION

3.1 Findings: At the time of inspection, the dam was in good

condition. Field observations are outlined in Appendix III.

3.1.1 General: An inspection was made on May 5, 1981. The

weather was clear, the tenperature was about 70°F, and the ground

ondition was dry. The pool and tailwater levels 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 irpoundment.

For the purpose of this report the side parallelinq Sloan Creek is termed

the front of the dam, with the remaininq two sides described as the left

and ric-!h t c ets.

Thi cTndknkm-.nt slo;xs and crest art arassed and a14uear to he wel 1

r]nn:,i. Scatterd. tr(s ui to 6 incnes in dhamet-er occur on ti upstrean.

s1o:k . .brt trtees ccur on the downstream sloix, and there is considerablo

bn rA cr(i-no: aion: tk, ci(qnstroeanr to, . ie Ulistorea sloliv was nlx-isrUI7 a-

3H1: 1'. adionr tni tronit of t]n - ' arLK! 211: IV alon1 tlte side,. The mx,.strear

;!j([ i., (qwliru. 2Hz]I., out r ,ry-t25 r, 3. hl :]IV on tlK rlqht sila ti

211:1. neaz- lt. zi1iln'st ;iilt (A Uli. uar at the ;)rinclkpi si iliwavi (see 1i1ld

Sktetc., 3, i4, .I

S~rtF S("Vt t1r0A sjx~ini(: ()Y erosion was eryzicunteLi. A, Lart area exist-s

,it Uwit ()r~t : r i ioint ciii (-: t-fht- (1,17 whert t1U-at are( Carrlii:1 ACr)S.; U-it

( Vt xi)TL--l t TI i(-Cti -- it i Ux I dli . S.i-c t tertc1 A(4 -, J,. rei(Xiti areas octu

d1ht11 tllo ri er.i rt , tivirticular i- ori UtK upstrewr, sloik , v result )



wave action. The erosion extends into the utbankment approximately 1 to 2

ft and varies fram 1 to 3 ft in height. The upstremn 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 hicjh water

(see Field Sketch 3, Appendix III).

Scattered mist to saturated areas occur along the downstream toe.

Sloan Creek flows along the toe, thus, it is difficult to verify whether the

saturated toe condition is the result of seepage through the dam or related

to flow of the creek. No flow or iron staining was observed. One saturated

area of ooncx-rn was enountered on the downstream slope 70 ft to the right

of the principal spillway at a point estimaterd as beini 6 ft below the crest

of the dam. M-) flc, or iron stalninnq was observcxi. Considerable seepage was

encointered alrm& tN, left sidt, of ti(n dar . A saturated area raflqinq frcxn 4

tk, 1' ft )n wl('lil (Xter-gn f rxr, tint vici:iit" nt tlin wricipal spillway intake,

tal Lt I >]I11[ 10 t I' tilt' SOUL,. rk) f 1(y,) o iro) staini-nc were observfciI. AN

ir stlt nti: Ih.: 1 w'in- it I cnr)- wa -* tico)unteral dLr(,ctl, R ft of tii,

IntILa:i .;trCut u . )tlir arc- ot o coxw-r:. exi sts approxilkltl." 153 ft le!'

d110 WJIlldI tlit' 1LntzAK- St!liCtUrt Wi CU d SJLLLidtLI area extelIS Uj tne slo 1

trn 1b ioc.it> ,v, Ut ta ti- a jxvint 7 tt- aLx At t1c2 Ut. No flow or

iron stairlI)(1 Wic fq).! ;'rV(1i. I'nailiy, d iarqc saturated ino water xryiod area

(x'xcur:, alon(; tit a Ai:;t-ren tx, I rtr a rxui.nt 1%,- luft ani b uiuai tUl

prlIIlj i l iw, a. iiit-ike to U aut-jm. uit , nr,, -r. is cotislidekrablu iroll

:st i lll(J"F k v I. i!, k-.t tITh tiA l at I t' . :'- :1 ,IItdlS Wt1i, , tJ :1,,i -l

5ttdC& sI(l)tx . Tht ,aturatkvi uqri,.x ajit alo(ii tli ridit ckyAffstreamn

:'i1l I:, rclatui t- 1,1(w.; trljr tv!arli s; r i-o (set, Flultl Sketch 3, Apj lxhiix III).



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 some erosion.

3.1.3 Reservoir 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:IV. The lake was approximately

one ft below normal due to drought ounditions.

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

wide channel located in a valley with side slopes of 2H:lV where the stream

is adjacent to Route 522. There is also a 200 ft wide flood plain and 3H:lV

sxdt, slopes abxve the flood plain. The valley is cultivated in the flood

lAin ,rt-,i and vxxiod ax)v( the, flood plain. Approxirmitel, % to ! mile

cxs;t~rr thicrt- art, t-wK) dwellinas aixut 10 ft ajove the streamixL.

14x roxi]itt1 2 t-, 2. mi les downstream the're are 5 dwullirxis adiacent

3.1. lnstn'umntation: Nu instriinntition (nonLments, observatio:

wk I L, plez(cwuters, etc., was en-ountered for Ue structure. 'Tnur i:

i.2 . j [jri and Spiliways: (verall the dam was in cqod cDndat ion at

u, tLim, ol insp.ctiuo. It is reajmitLtet that a mutine nuntuku-ice procJram

i, n tiat tt arx1j crkx t.Lm {n t . tI ,1lln:ni 't., Inc''1 K1I1 I Its Cif

an::: s hts s uiii ix, it Itast one. , veal Ait nur(, prttcra.bI',

tWl (' ' . I'[ pr(s'r'E t ot t.I-e '.; oil th(. mt"inkln t myli" r-xrut,

tt d(velowlint of deep rootal vegetatixn ant this type qgrwttW can encuraqt-



piping within an enbankment. All trees growing on the eiankment should be

cut to the ground. Trees greater than 3 inches in diameter should have

their stumps and root structures resoved. Subsequent holes shiuld be filled

with cacted 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 slope.

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 caused by boat access are not hindrances to the normal functioning

of the dam aryl no special attention is reourcd.

The twn saturated areas observe d on the downstream slope (areas B and D,

f, Id Sket ch Ill) ar, of concern because they occur above the downstream toe

an(.1 are- 1x- I eved to Ih related to seepacie throuc:l the dam. It is reoommended

tlat a Professional Diqinn~r with extx rtise in Geotechnical Enac-neerinq ix

contactt-: to evaluate these two areas and make recamverdations for an,.

ruquirwi r mu diil mnuasurus. T'ri otnor saturated and/or iron staine areas

1, w ,i , Apl~cndlx Ill) co not present a hinarance to the norml functioning

of u n cmi, rKweve, it is recrumxrKI that tnc'; also be reviewed, particularly

tlit iron stan W areas (E aid F)1, b' the Geotechnical Engineer to verify that

no pjrobh(iT, emL'-. Thu saturated grassY area alonq the right downstream slope

is thlt result of pondud spiruvi water wxJ does not require any attention.

-1%o



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

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

reduce erosion during future flooding. A staff gage should be installed

to monitor water levels. a

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

extrem flooding would create a hazard to the downstream dihellings.

-14-
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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 reFair. Maintenance is not

routinely performed.

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

svsten or evacuation plan for the dan.

4.4 Evaluation: The darn and appurtenances are in oood operatinc

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

mentation and establishment of a routine maintenance proqramn should Ix

developed for this structure. Ai emergency operation ani warning plan

should be developed. It is recixmmended that a formal emerqency procedure

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

a. How to operate the darn during an emergency.

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

evacuation from the downstream area is necessary.

-15-
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SECTPION 5 - HYDRAULICS/HYDROLOGIC DATA

5.1 Design: There was no formal design for Lake Front Royal Dan

and there is no hydrologic or 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

frcm the mst severe combination of critical meteorologic and hydro-

loaic conditions that are reasonably possible in the region), or fractions

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

hydroaraphs were developed by the Iff)-l method (Reference 4, Appendix IV).

Precipitation amounts for the flood hydrocgraph of the PMF and 100 year

flood were taken from U. S. Weather Bureau Information (References 5 and

6, Appendix IV). Appropriate adjustments for basin size and shape wer( !

accounted for. These hydrographs were routed through the reservoir to

deternine maximum pooi elevationL.

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

beginning of flood was assumed to be at elevation 977 msl. Reservoir

staqe-storage data and stage-discharqe data were computed fran field

sketches and available topographic data. Floods were routed through the

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

-16-
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980 ml. Inflow to the lake was restricted to direct runoff arnd 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 routinq the flood

hydroqraphs through the reservoir as previously described. The

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

slyn in the followingTable 5.1:

TABIU 5.1 - RISERVOIR PERFOIW4ANCE

Hydroiraph

NorrmlI 100 Year
Flow Fl ood TINT PMF

IL! 14., . 2:41 711 1421

N1i I IM 3E k !F tV'tc

F"t , Mu W"-r .i 9F0..9 0,

.Nni --niert I ow t 1( '
Q,',iev 980 rnL-'

Depth ot 1-l ". .4.,

1Alrtit iori, itur. - . 4
Vk i t', tpv - .;.71. 3.3

"'TI water Elevation
t, rmu sP:4 900.1 963.9 968.2

Critic,1 ,,klocitx,
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5.7 Reservoir Emptying 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 approxinately 2.5

days to lower the* reservoir to elevation 955 msl. This is equivalent

to an approxiiate draMomen rate of 8.8 ft/cLy based on the hydraulic

height r ,asured from normal I-xil to the invert of the drawdon pipe

divided by the tie to dewater the reservoir.

5.8 Evaluation: The U.S Army, Corps of Fngin(rs' guidelines

irW&,tte the. appropriate Spillway Design Flood (SD) for a -all

SIZ,, hiqh Nzard danT is th 1IW to P.] . becausi of the" risk

in',r,lvi-d, tht. FM' has hten select(d is th( SD)F. Te, sIllway will

.. rc t, .# IM w.t!i ).t tve-rt .1 : t crest of tlhl: C(Lu

kit. . iW I I t o I),. rwxi iu o, 0.4

" . .. &: 4 !iotur:;, ,it ., TIaXImi1 V('lXlt' (,f 2.7 ti.

I ,'trol(Y); , Lt.l U5 l#J iti t. evaluitiori 'rt~a3.ns to present civ

SKl !t I 01. WI*: Ix, (JIil erat lof Ct 'V, to) futuLrt' deve loyl nt.

-18-
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~A( t it I I ,It R IJqk rri~ U' ( f 1 !1-1'' i:~ Lgr

I. iFLit w trt- all&,II al i ky .t LdtI C U ._ I E. j, I InI. T~ litt CU~L , i I I'

.'. 'itl '1t I .. 'v, sk ~r I ti31 ru- t~t' f IrT~et !,iii i.

r( ".Zt.d I 1 1 1r ACt T- , LS 11-IC I tr I CU In )Tt ( U W.'12, LI 'U t-- - 1'1h W !

fUJ tji 1. u 't r . A'xrt., a I It 1 , ft ,.i (t GLitof f w~ !_-,x I c-~

:::' fn . ~ I ft i.1 y. t ;ru,11xi Lu faICt..

It* I .... . I>. I7 WLi. 3,1 i*2t I-I

I, L: -1 Itbi Ioi>iu~

>Z-Ax

71 IQ Li' I t I .1 : _ I _(: r a t 1 111 tm t_1t Ir :

IL w2 clay( ".. ;,Ii ki (SC) rMitur,1- 1. 1: 1:ic Ic I t L uii i a Ie (rrai 1

LL ji3 ~XuJ; 1,_ . Th t11 ill was; plactu 1,,- 1,' ini layers xsid corj kictai_ ,'ith si' 1)1;

foot roll-n r-Kn pans;. No f iel d 1 il~ty LLSL;U;r takuri to d*'tcn-:ur i i: t-he
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... a .!::. .i .,i;: P,.re is no internal drainage system for

, :A ;n ' x xj ,it 'ni presant along the dcwnstream toe

~ V',,. tI *, it ,Itot tu Slcxu: , Cr-O'. Satiratol and iron stained areas

*. , ft - ci cf tjit- iatnJ.jTnt are bxlic,;ed to be related to

. , ., ,. ':w) .atcuat,-J areas (B and D) occur above the

, Cr..: : * • .i , 9: cI:K.Lr- .cLte the,'' also are believed to be the

.: .. .:, ,-,,, t]) t (11. ,' saturatWd grassy area along the right

. , .:. : r.t.i: t I fi'j.,, fn)xm ncarb springs.

. 11 .. iility a'alYsis was not performed for this

-t . :. & ft Lh1T ±, h,as a crest width of 12 ft. Side slopes

.' : 'r .r.: :'." :: ,. 1,g th,. frmmt side aryl 21:1V on the sides of the

" ,, ~s...,tr .s-1op ra.!':; from 3.511:1V on the right side

. . ..,, :.1 :: Vft id. (I, I li hi Skuttch 3, App--:vix III).

.......... ..,:' :.,, .,: t , .tmtt xvi was reportd to

'. .: . : .t, . .. r rl t-a . it ciravel and

o' tji core is not

S,, .".: .. :....'.." .' . s:1I dClscrxdI b: the

" ." '.. :.. . . ." .t . . . assurumi : a

~. .r: -~r.Jj.. Ucuist the(

.. ~~~XC-tl .U..v -:I: c-. jc crit-ical

S. "., ; . .r , : .2 , - . . rl ::t: t ,,ic ines presented in

. , . .:...... . ... ,., :., Bureau of Reclamation

,,,&'ctk-ta drawown

: -. .,-* ,- , : .~ § .'i','. i.,'rI I . s lO[ik s are

:,. ;,' ..c :, .. i:,. *,,',.%g Stl,. . ., 'r 'vi:i t crtst wctJ is 15 ft.

' ' -. ,: *'' :" . : i i. : :.. .c . : r'... .u:, ' .it i 3 !rn t jurtion

I N. t: t". x. * . .lh* I.: w i iicht II s treiam



slopes arc conmf. dcrtd to() t, 4 r 1hr*1~ '.

emtbarlkllbmt crest is- tm rKrry)

6.2.4 Sei--nic Stabi lity: Thji Lt I!,'.'t~i S '.. ~.~

nIierfore, accordinq to the 14 txmr~vKii(i.t . :

Daxrs, tht-* dam, is con.A idtort-, tO :K.' T'.n r -Ot .~

static -,taLbiitvl cond.it 1rnis .Ir" -A!:~i: 7. ~ ~~:. ,~

exist.

carlJo t btL r",]ilt 12-;i1 le tj -r k wa rT zt.L Ii t; 'C; C .Iu L

data avai 1d.b)l. Fu i CX u~. i

m~aps . 7,It± jowl'IA-t ,ir i. . . .u* :: ~ . .~

r+ KYYT'1.t ., t i .

d~tir:.t1to) the d I sr wltit c:c t- truT, ,)i tj', . t

andi slyrt duration of f1c~-W, . Xid:-.' 1 - %'LU A jL r !

6 flis, thu effective w'uhcit.- foi a ve.t~it~il rr. &~- 11.'- IL

und1ue settlalbnt, crac),in(;, or s W.nI N±iiqe aoa dAt tjIt .:- I:



, '..t t , n i[ W duatc for control storage at elevation

St' ,it natW -freis observod on the downstream slope (areas B and D,

, -IcSkvth 3, t% rinKi.x I1) are of concern because they occur above the

t.. '., ti" Ulk] ar-, bel*evcd to be related to seepage through the darn.

tc rKLit i tJ-uit a Professional Engineer with an expertise in

i.i ,.i V,.:i:a.rg be contacted to evaluate these twyo areas and iake

:, i :i:±, :in !-,n :" rt.uired rcmdial neasures. Although other

.. :xii t. d ad saturated areas are considered less serious, it

• > r,.1m ti.: also be examined by the GCeotechnical Engineer to verify

V Ii lTT" .k.> nt exist.
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founidation "conditions x-id cniflii t11lt stafI~k .,tv. '711 , .-. s-11

revealed no) f irvJiros thttm.. the. Air 1( x ka.so lli tw~ vi I tw '-0e 1 0

are'as Ori tIK' (owi:,;i(-,am slkui ak,)., lx il (- w i. o ~-,:p ~

romii red. A rco it i nt- ma r1 nx~id (t- i Y()::ir 1~ it ( -s', I Al 1 t a '-

enu .n-yolxrat ion mdx wdrrln la 't~ i 1 ,* iax wa WAS u. 1! * v

time of inspection. 'flu, U . S . Army ,(<CC j I t s h :r1. ' I. x. I s :I

the appropriatt Spillway [-*sim Flood (S>}J *c>I j r '

si-A Iway wil 1 1 iss i i -xx':)t (-f lh~it .~ ~ . a

01A, 1-1041fIN) the Crost ot tikt (iLM'. 1 1~' '' C a

.(CX t''of 2.7 js iio L 'V . : I : : .p

7 .

il I p i, U.. . .t.. . . . . It. .1,

I- it Vr(iii taat -I Ir Ili r ' . Al tt .n -r iz' ia t .i L I

ai ft ustr, ar. -ta; j~M tl; I. i ~t t i c KI i t ci AU

" j. *31t (i * oj rat 1()I, Ulkl .'allia' 7 1 -7 'L . :! 'l$ ,41,;'t 1kI

V % I UT it 4 111 'i Ik ' I it1-'4
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Photoqraoh No. 1 -Upstream Slope and Inlet Pipe

Photoqraph No. 2 - IXnstream Slope
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PI-ojralk 5o Streamn (Arrow) at Toe of Embankcnent
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AI'P NI)IX IV - IU-YJ:P].LT'S

1. Pcxur3Fejd - Guidelines. for Safety T-nstliction of Dams,

Duj-Prti_'nt of Amy, Office of the Chief of t7ngineers, 46 pp.

2. D[esicjn of Small -ims, U. S. IXepartrent of Interior, Bureau

of Roclamtion, 1974, 816 pp.

3. (kxlogy, of the FrontRoyal Quadrangle Virginia, by E. K. Rader

and T. If. Biggs, Virginia Division of Mineral Resources, Reports

of IXvestigation No. 40, 91 pp.

4. lIEC - 1 Dam Break Version, Flood Hydrograph Package, Users Manual

For Dam Safety Investigations, the Hydrologic Engineering Center,

U. S. 7=y Corps of Engineers, September, 1978.

5. Hvdroreterologic Report No. 33, U. S. Department of CaTnrrece,

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

Was!ington, D. C., April, 1956.

6. Technical Paper No. 40, U. S. Department of Cormaerce, Weather

Bureau, Washington, D. C., MIay, 1961.
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