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20. Abstract

Pursuant to Public Law 92—367, Phase I inspection Reports are pre~ared
-‘ under guidance contained in the r ecommended guidelines for safety

inspeqtion ’of dams , publi~~ed by the Office of Chief’ of Engii~eers,
Washington , D. C. 203111 . The purpose of a Phase I investigation Is
to identify expeditiously those dams which may pose hazards to human
life or property. The assessm ent of the general conditions of the dam
is based upon available data and visual inspections. Detailed
investigation and analyses involving topographic mapping, subsurface
invest igations, 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 he fully analyzed
during a Phase I inspection. Assessment and remedial measures in the
report include the requirements of additional indepth study when
necessa ry .

Phase I reports include project information of the dam and
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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MOI~~~~tN RUN NO. 8A

SECTION - PROJECT I~~~0RMAT . -

1.1

1.1.! Authority : Public L~w 92—367 , 8 August ~~~~~ authorized
the Sec r~~r - .~ry  of the Army , thr ough the Corps of Engir.~.’rs to initiate
a natio1~1J program of safety iflspections of da~ns t~ r~~~~out the United
Sta tes . Tue Norfolk District been assIgned t i~~ r -~ ponsibi1ity of
supervising the inspection of dams in the Conmonw~alth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to conduct a Phase I
inspection accord ing to the Recommended Guidelines for Safety
Inspection of Dams (see Reference 1, Appendix vii) .  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: Mountain Run Dam No. 8A is an
earth—fill structure about 570 feet long and 34 feet high . The top of
the dam is 14 feet wide and is at elevation 465.0 feet tn.s.l. Side
slopes are 2.5 horizontal to 1 vertical (2.5:1) on the downstream side
and 3:1 on the upstream side .

The princ ipal spiliway consists of a 24—inch diameter reinforced
concre te pipe , running through the dam at a low level.. This pipe Is
served by a drop—inlet structure (riser) located in a low elevation of
the reservoir just upstream from the heel of the embankment. The
crest of the riser is at elevation 445.0. The princ ipal spiliway
rests on solid rock.

The emergency spiliway is a vegetated earth side—channe l spillway
located off the west end of the dam. It has a bottom width of about
125 f.~et with a cre3t at elevation 459.5 and s L d ~ s l op ~f 3:1. The
emergency sp iliway is cut into silty clay , weathered mica schist and
weathered granite.

A 24—inch round slide headgate with the bottom at the floor of the
riser (elevation 435) is located on the upstream side of the riser,
thus permitting withdrawa l of water from the bottom of the reservoir.

1.2.2 Location: Mountain Run Damn No. 8A is located on Mountain
Run abou t six miles vest northwe3t of Culpeper , Va . The reservoir
formed by the dam is known loc.~ily as Caynor Lake.
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1.2.3 Si;:~ Classification: dam is classified n-
“intermedia.~~’ size structure bcc c ;;n of its maximum ~~~ potential
of 1870 acm — I  - . t .

1.2.4 P:~~~:~-~ C l a s s i f i c a t i o n :  TL dam is located i i t  rban area
and is t1ier~ iO~~ : given a hi gh h a zn r !  c ~~s s i f i c a tio n  in n ’-~~. r .~ance w i t h
guidel ines  c o r t t n i . ned in Section 2 . 1  • ‘ i~ Reference I , A~~?n n 1~~X VII .
The hazard c I a  ;i. f i c a t i on  used to c.i t~~gorize dams is a fu i i v ’ t i o r i  of
location onl y arel has nothing to d~ .~~th its stability or p:.bability
of failure .

1.2.5 Ownership : Dr. Elliot Ma;ris
4000 Cathedra l Avenue
Washington , D. C. 20016

1.2.6 Purpose: Flood Control.

1.2.7 Design and Construction History : The dam was designed and
construc ted under the supervision of the U.S. Soil Conservation
Service . Construction was completed in 1959.

1.2.8 Normal Operational Procedures: Operation of the project is
automatic. The principal spiliway is ungated , there fore water rising
above the crest of the drop inlet is automatically passed downstream.
Similarly water is automaticall y passed through the emergency spillway
in the event of an extreme flood which fills the flood storage space .

1.3 Pertinent Data:

1.3.1 Drainage Areas: The dam controls a drainage area of 5.0
square miles.

1.3.2 Discharge at Dam Site:

Maximum flood at dam site not known.

Princ pal Sp ili~ ay :
Pool level at emergency spiliway crest . . . . 66 c.f.s.

Emergency Spilivay : 
,

/—~~;.
.
.

Pool level at top of dam 4,400 c

/~
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p
1.3. 3 D;i~~~n — d  Reservoir Data:  P e r t in e n t  data on t h e  d e n  :~~d

rese rvo i r  are c 1 . ~ in  the f o l l o w i n g  t .- i nL :

Table 1.1 DAN A~1 D 1 .~~ ~ ‘I0IR DATA

Reservoir  
_ _ _ _ _ _

Elevation Capacity
feet Area Acre Water elied Length

Item m .s.l. ac ’c-~ feet inch~ s miles

Top of dam 465.0 171 1870 7.0 —

Maximum poo l , de3ign
surcharge 462.8 152 1520 5.7 1.6

Emergency spiliway crest 459.5 124 1063 4.0 —

Principal Spillway crest (a) 445.0 22 73 0.3 0.4
Streambed at centerline

of dam 431± 0 0 0 0

(a) Top of conservation pool and bottom of flood control, pool.

5
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SECTION 2 — ENC IN EER ~~~c DATA

2.1 Design: Ti ‘~em was desi gned am id ~-~~a st r u ct e d  und er  t lv ’

~~-ection of the U.S. ~~il Conservation Se. .’ - ’e. As—built dr~’~i~ -~~~.

complete desi ga are available in t~~ office of the Sta~a
(
~~i~ervationist , U.~~. Th’l Conservation S~’ r v H : .~ , P.O. Box 10025 ,
(
~~ deral Building , ~ -~~n 9201) Richmond , Ve . ‘~ 3240 .

A geologic (fo~n:~jtion) investigation ‘ .~~~~~ conducted at the s~~ by
dt ~ SCS during the initial design stagen . Th-! investigation cot ;~~ted
‘f excavating and m:~. ’n t in ing  18 test p i ts  n l .e~ the proposed dao
:ili gnment, princ ipal and emergency sp iliways and borrows areas. The
test pits were excavnted with an industrial tractor to a depth of 11
feet or refusal on rock. Geologic logs, profiles , and a report of
investigation with foundation recommendations were prepared based on
the test pit excavations . The profiles are shown on Plate III,
Append ix I, and the geologic report is inclosed as Appendix IV.

The embankment structure consists of a compacted earth dam. The
design recommendations according to Appendix VI indicated that ML and
MH materials be used in the center section and that SM material be
used in the outer sections of the embankment. The ML and MH material
should be placed at 100% and the SM material be p laced at 95 to 97.5%
of the maximum dry density established by the standard practice
compaction test. Information on the typ ical section of the fill
placement was not available.

As the embankment is bu ilt on bedrock , the seepage along the bedrock
surface is controlled by a core trench which has a base width of 14
feet (see Plate III, Appendix I) and extends one foot into granite or
3 to 10 feet into the weathered schist with the actual depth
determined as the trench was excavated.

To control the phreatic surface and to collect seepages , a
drainage system is located under the downstream portion of the dam.
The drainage system consists of a trench approx imate ly 3 feet wide by
d r~~ r~ioue ~,, ~ 4 f- ”~~ deep fill ‘id i.th gr ed-~d f i lt ’~~ m i t e r  i d .  e~’id a
6—inch perforated pipe. An intercepting drain consisting of a trench
and a pipe (size not specified ) connects the seepage drain and runs
parallel to the princ ipal sp illway to the plunge pool. Five anti—seep
collars were built around the princ ipal spillway under the upstream
and center portion of the dam to control the problem of pip ing.

The emergency sp illway located at the rii~ht abutment is formed by
a cut into materiale consisting of sandy silt , silty clay, and
w~dthered mica schist .
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~~ ~-‘ r in g  to App end i x  V T , eigh t soil ne;’ipL were tes ted fo r s o i !
c 1 - ; -~~fi cation . Samples obtained from t~ i ’  - ‘ ~:y sp iliway cut d : C

~l nssified as ML, ~~! :‘.~d SM mater jals. S m .  ~1~~s obta ined from

~~o n - ~) a in  were cl ass i.fi c-1 m i e  SM and ML mat ’ r~ -I~~’m . Almost the ertN - ’
a-~~~’~ . of fill required f~” constructing t~~~~~- - ” i enent was exc avet ”1
fn~ :’i ~he sp illway area. ‘~~‘n max imum dry d e o s i ’: of the ML and SM
ma’n~~ als ranged from 93.5 to 99.5 pcf. Cor ’. imn i d ated undra ined t en~~
w .mr~’i conducted on a NH an~ a ML material. Ro ’ m m ~~ts of tr iax i al r~~~ t
l)~ -~ r)rmned on sample comp v:ted at optimum ~;a te : - montent and on sarnp l~
compncted at 100% saturated water content for oech material were as
f o l l o w s :

Type of Soils Compac tion Maximum dry Ang le of Cohesion
Water Content density m t .  friction psf

pcf Deg ree

MH 26 (sat.) 98 31 0
NIl 19 (o p t .)  97 31 288
ML 30 ( s a t .)  96 30 288
ML 17 (opt.) 96 30 1370

The stability of the emb ankment slopes was checked with the
Swedish c ircle method of anal ysis (g iven in Appendix vi). The factor
of sa fe ty is 1.40 for the upstream slope with drawdown from El. 459.5
(emerg ency sp illway crest) and 1.96 for the downstream slope with a
dra in at c/b = 0.5. The stability calculations were not available.
For additional information on slope stability analysis , see Section 6
and Append ix V. The foundation for emb ankment is bedrock and no
design information on settlement analysis for the embankment was
available.

2 . 2  Const ~~u c t i m~: The c o nn t r e c t i o n  r o c ’i r d s  ~‘ice not f u rn i ~~1. ’d by
the SCS o f f i c e  in Richmond , but they are available from the SCS office
in Washington , D. C.

2.3 Operation: There is no known operation and instrumentation
procedure.

2.4 Evaluation: See Evaluation given in Section 6.3.

7
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~~‘:.: ‘r[ON 3 — VISUAL T:~Th~~~ r r () ~ -

~~ Findings:  F i - ’ i i d  ‘. - .; rva t ion  are out~~m - m -  in  A ppendix i’1r. ~~~~~~~~~~
‘ is

e x c e m -m ’/e growth of vegeL ; ’ on on the embankirt :~. , mi ’eutm ents , in t h e  ~; d i - ~te
domq-~’;Lmeatu area , ami d r~ p ‘

~~~~~ pro t ec t i ng  d i scha ~ , ~m . m~nnel. Severa l ~n i m il .
h u r r o -;~ were noted in the .i’ ankment. Wet s p - ~~~ , support ing lush ~~~~~~~~~~~ were
not ’ i w i t h i n  the j~r n c d ij r r  downstream area.  A ~ - l . l hole was al ;o  tio ~~e~ in a
nenr~~ downst ream a re a .  T~~H may be a depre~~~~em ; . Col lo idal  sedim e m’i t m r e s
ev iden t  in f o u n d a t i o n  drn i~ p ipes .  The dam h a 3  m~0 staf f  gages or
in s t rumen ta t i on .  The access walkway to the riser was damaged . Manual
controls were not available to operate intake valves in the riser.

3.2 Evaluation: Overall the dam was in fair condition at the time of
inspection. However , some minor remedial measures are required . Excessive
growth encourages the development of deep rooted vegetation . This type of
growth can encourage p ip ing within the embankment and undermine riprap
protection . Excessive growth at the toe and downstream areas, the we t spots
and the depression are indications of seepage ; although no direct correlation
could be made with any of the above mentioned factors. Annual SCS inspections
have revealed that wet spots have been problem since 1962. The geology report
in Appendix  IV i nd i ca t e s  tha t  there is a spring in the downstream area.  The
spring may be the sole source for  the wet spo t s .  h owever , the above f ind ings
are ind ica t ive  that  more s p e c i f i c  measures should be taken to closel y moni tor
the s t ruc ture .

8
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SECTION 4 0: . ’ ~~~~ [ONA L PROCEDURES

4. 1 P~~r m~n ores :  O p e rat i o n  o~ ~oe project is nut .- .: i~~ H .  The
24—inch di - : ~~~~~~~ princ ipal s p i h i ~ . : 

:~ ungated , ther e J ~~r~ ;:nrer r is ing
above the cro t of the drop j nl~~ L in au tomatically pas; . downstream.
This in t or ~ n;tomatically maiet’m H ;  the poo l level at on near
e l eva t i on  ~~~~~~ t .  m .s . l .  most  ot t ime . Water is aut -.:. tically
passed thro ;m~-~i the ungated emerg ,  ‘o n ;  sp illwa y in the ev~m n t  of an
extreme f l o o d  which f i l l s  the f lood  s torage space .

4.2  Maintenance:  Maintenance of the p ro jec t  consis ts  mainl y of
fertilizing , liming, and mowing the embankment and sp i llway;  seeding
and mul chi ng bare areas; painting the trash racks; and repairing
gull ies that  migh t occur .

4.3 Inspection: The project is inspected annuall y to insure
proper main tenance . The i n s p e c t i o n  of the dam is conducted as part of
the Annual Inspection of the works of improvement in the Mountain Run
Watershed . The inspection team consists of representatives from the
Town of Cu lpeper , the U. S. Soil Conservation Service , the Vi rg inia
Soil and Water Conservation Commission , the Culpeper Soil and Water
Conservation District and the Mountain Run Watershed Association .

4.4 Warning System: At the present time , there is no warning
s y s t e m  or eva cua t ion p lan in operation .

9
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~. d : f r O N  5 — HYDRAU LI C/ I~YD 1~OLOGIC DESIGN

5.1 Desi~~j i : - ‘l eva t ion  of tb  c : i - . ‘
~ (445.0  f ee t  m . n . 1 . )  of

h .; drop i n l e t  to i . ~ rinc ipal  sp i 1 Iwa  . . .. es t ab l i shed  at 0:;

~ 1. eva t ion  which o .~ r r o v ide  the corv; ’;’ ;‘ . i un  storage need” .!
ndiment deposit. ‘

-
‘
. - c a p a c i t y  (66 c . t . ~:. H th  reservoir 1.- v - i  ‘i : ,

crest of emergennv i. ‘ liway) of the prh;n i ::al sp i l lway was on ’ e ’;~ 
‘ n hed

by consideration o~ number of fac tor ; ;  • ; c hid ing (1) the cop  :~~
of evacuat ing  tb f~ . -j i  storage space h in a reasonable  t i ,~~’ ( - ~ 10
days) , ( 2 )  not p a s ; i ’~~ damag ing f l ows ! oo; t r eam , and (3)  th~-
c a p a b i l i t y  of the r -”norvoir to store flood waters. The crest
(elevation 459.5) of the emergency spillwa y was established at the
maximum elevation reached in routing the princ ipal spiliway hy drograph
which resulted from the 100—year rainstorm. The elevation of the top
of the dam (elevation 465.0) was established by the maximum elevation
reached in passing the emergency sp i llway hydrograph (elevation 462.8)
plus an allowance of 2.2 feet for wave action. This procedure was
used before the elevation of the top of the dam is determined by
rou t ing  the freeboard hydrograph.

The desi gn of the dam was based on a low SCS Standard design
crit eria , consequentl y it is not capable of pas~ ing the Probable
Maximum Flood (PMF) without overtopp ing the dam. The size of the
emergency sp i l iw ay  and f reeboard  h y drogra phs (when used)  vary w i t h  the
hazard c l a s s i f i c a t i o n , be ing  r e l a t i v e ly smal ler  for dams h a v i n g  a low
hazard  c l a s s i f i c a t i o n  and la rger  for  dams hav ing  a h igh haza rd
classific ation .

5.2 Hy drolog ic Re cords: None

5.3 Flood Experience: Flooding during Hurricane Agnes in
Cul peper in June 1972 was reduced somewha t by this dam.

5.4 Flood Potential: Design features of the dam were established
by re: ti nm ’~ varir~us livdrograp hs as n-’i ed in paragraph S. 1 .

5.5 Reservoir Regulation: Pertinent dam and reservoir data are
shown in Table 1.1.

Regulation of flow from the reservoir is automatic. Water rising
above the cre st of the drop inlet flows into this inlet and through
the dam in the 2 4 — i n c h  concrete conduit. Water also flows past the
dam over the ungated emergency sp illway in the event water in thin
reservoir rises over the crest of the sp iliway.

10
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Outle t  d i.schar~ : n o p a c i t y ,  r e s e r v o i r  or and storage capa c i t~
and h y d r o gr ap h a - I  rout ing d e t e r m i n a t $  ci’s were obta ined  irs ’: ’

r e r t s  and com pm mtc ti m furnished oy thn ?,.i’ Conservation S. rviso’
( :; :~~~. The rout  in- ;  F t i e  emergency sp ill;;. ’ h .’drograph began

- ~:servoir  level :i’ t h e  crest of the prH~~i:’- ml sp i l l w a y .

5 .6  Ove r tnp~dn~~~P t e m m t i a l :  The p r o b a h i . ’ r i s e  in the r e s e r v oi r
other  p e r t i n e n t  i . e ‘ormation ~n re servo i. :’ p : r  formance in variu;-

~ v ! - o~~raphs is shown i -  the fol lowing t a b le :
T : h l e  5.1 RESERVOIR 1’ ”hd ~ ANCE

_____ 
Hydrograph

Princ ipal Emergency Free—
Sp i l iway Spiliway Board

Item Normal (a) (b)

Peak flow , r . f.s.
Inflow 5 2 , 180 4 ,440 12 ,400
Ou t flow 5 66 2 ,050 11 , 100

Peak elev., ft. msl 445 459.5 462.8 467.1
Emergency Sp i liway

Dep th o f flow , ft. — 0 3.3 7.6
Avg. veloc ity, f.p.s.(c) — 0 4.6 4.8

Non—overflow section
Dep th of flow , ft. — — — 2.1
Avg . ve loc i ty ,  f . p . s .( c )  — — — 3.4

(a)  100—year flood .

(b) Probable maximum flood by COE standards.

(c) Maximum velocity at crest about 150 to 200% of the average
veloc ity.

5 . 7  R srrvoir Eimiuty ing Poteatial: Tim : 2. —inc h got ed  op en ing  or~
the ups t ream side of the riser at a low level w i l l  permit wi thdrawa l
of about 66 c.f.s. with the reservoir level at the princ ipal sp illway
crest and essentially dewater the reservoir in less than two day.

5.8 Evaluation: Hydrologic and hydraulic determinations prepared
by the SCS as a ba sis for design of the project appear reasonable.
The PMF wou ld ove rtop the dam by 2.1 feet. Thc emergency spillway

11 pass a flood greater than 1/2 of the P~ F wi thout over topp ing the
d - ~~ - i.  The spillway is considered to be inadeq’:ate but not serious1’,’
I r : n - ! : u l uate .  Possible breaching of the dam wm~s considered in the
de:~. gn of Dam No. 50 which is located downstren;n.

11 
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SECrF :°~ 6 — DAN STABILI TY

6. 1  ~
‘oundation : M o u n t . -; i ’: ;!,un Dam #8A is foo:~~~! on alluvial and

resi.h .-i1 . .~oi1s overlying m’~ ‘ - .rphic bed rock . A -W e nt  wide (base)
c u t o f f  en core trench key s th~ earth emb ankment i n ’. ; a i r ly competent
bedrc’n~:. A seepage drain , ~ ~‘nt wide , runs nr. nTe Hate ly 350 feet
along t~ : -~ leng th of the d~m 2’ feet downstream: ; o~ :~~. centerline . The
d r ai u  system is founded on thered bedrock and ies in thickness
accord ing to local foundatirs conditions . “As~~b’•~~~t

” drawings of the
seepa~ e drain and cutoff trench are shown on Platen II and III,
respective ly, in Append ix I. A geolog ic report of the dam site is
inclosed in Appendix IV. The remainder of this section deals with
describing the geologic location of the dam site and the foundation
cond itions .

The dam site is located within the Piedmont Plateau Physiographic
Province of Virg inia which is underlain by predominately igneous and
metamorphic rocks of Precambian to Cambian age. A narrow band of much
younger sed imentary rocks comprising the Triassic Basin trends
northeast—southwest through much oi’ the Piedmont. A section of the
basin cuts through the Culpeper area. The contact between the
sedimentary rocks of the basin and the older metamorphic rocks to the
west is a border thrust fault that i n t e r sec t s  the C i ty  of Cul peper .
Sub seq uent thr ust and transverse faul ting wh ich  occ urred along the
border area after the basin ’s formation has greatl y comp licated the
local geology .

The dam s i te  is located approximate ly three  mi les  west of the
bas in  contac t  and is under la in  by Cambrian Age metamorphic rocks of

• the Lynchburg Formation . At the dam site , the Lyn chburg Formation is
composed of mica schist and granite gneiss. The mica schist comprises
the ri ght abutment and right portion of the channel section . The
s t - ’  ‘pe 1:’ It a~~; . m tri - n r t  and r ;’riaini r’~ n o r t  -‘n the  ch ; : ne 1 ~~~~~~~~~ c-i
composed of  the g r a n i t e  gneiss .  Re s i d u : l ~~~~~ rang ing f rom 2 to 4
feet and 1 to 2 feet overlie the bedrock on the ri ght and left
abu tments respective ly. Alluvial soils ranging from 6 to 15 feet
overlie the bedrock along the channel section.

The structura l relationshi p between the mica schist and granite
gne iss was not determined from the limited foundation investigation.
The bo ding/or schistosity of me rocks was not nopped and no
prom isont joint system was ncm - -:~, however, numern:s m all clay filled
joist - one observed , esp eci.-l1. y within the mi en schin t. No
veriFH .im’ i.on of the foliatio~ or jointing was ma -h ’ - - ‘ !- :ing the Corps ’
visua l :sspe ct ion since no ou~:ceop s ex i s t  at the s i t s.
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The cond t i o n  of the foundation bedrock varies i rs .; f ’ i i r l y
competent to h . d l y weathered as immei c it ed on the test p h l ogs and
desc r ibed in t~ geologic report. ‘iho mica schist bed r ‘. ~‘imprising
the r ight  abn~ - - t  is f a i r ly s o f t  - - - 1 fr i a b l e  to the  (! 

~~~~~
‘ - - f

exp loration. T I -  schist under t b ’  shoami e l section in h:- - ’ ‘ and less
weathered . T~:: -~ranite gneiss co- pm- .; ng the steeper 1 - f’s , butment is
much harder  ~n ’ more competen t .  S~~~~t - ’ - f i e ld  perm eah ilE’ - nod
cons i s t ency  tos ’:i we re not per fo rm ’d  Oil the founda t ion  r m m ; r - ’ c i a l s , an
accura te dct ’sdnation of the foundation condition is not nossible. A
small spring h i  located on the do;,n’mtrcam side of the 1’ f’ t abu tment
approximately 100’ from the crest. The spring existed h~iiore the dam
p lacement and d i d  not develope as a result. During the Corp ’s visual
inspection , the spring was located and checked . At that time , clean
water was flowing from the spring at approximate ly 10 gpm .

Based on the dam profile on Plate III, Appendix I, the cutoff
trench and seepage drain were placed into weathered bedrock. In the
geology repor t , it was recommended that the trench be p laced 1 f oot
into firm gneiss on the left abu tment and 3 to 10 feet into the
weathered schist. The actua l placemen t depth of cutoff trench and
seepage drain are not exac t ly known , however. The notes listed on the
pro f i l e , Pla te  III , and the seepage drain de ta i l , P l a t e  II , i n d i c a t e
that field decisions were made pertaining to the exac t thicknesses and
grade depth s of both the seepage dra in  and c u t o f f  trench .
Construction reports were not available to check the.se figures or
determine the foundation materials and their conditions. It is
assumed that the trench was p laced into  competen t , impermeable bedrock
and that  the seepage dra in  was founded on impermeable mate r ia l s  and
extended to intercept any water bearing statum as indicated in the
notes .

Since the construction reports were not available for review , a
proper determinat ion of the founda t ion  condi t ions  under the c u t o f f
trench and seepage drain is not possible.

6.2  Embanknment: Re fe r r ing  to P l at e  V , A ppendix  I , the upstrea~i
s lope  is 1 v e r t i ca l  to 3 hor  ison~ ol fro m: ;  the c r n - t  of  inn t i  E l .  4!~7 .0
where it flattens to 1 vertical to 10 horizontal forming a berm for a
vertical distance of 2 feet. The slope continues at 1 vertical to 3
horizontal to natural ground . The 20—foot berm is necessary for
providing the necessary factor of safety for stability as well as for
protecting the upstream shoreline from erosion during the normal pool
operation . The downstream slope is 1 vertical to 2½ horizontal from
crest to toe of dam. Although not ~pec ified in the “a s — b u i l t ” drawing
submitted by SOS , it appeared that the major portion of the dam is
cons t ruc ted  w i t h  NH and ML m a t e ri a l s  compacted to 100% of maximum dry
density. S~ rsr SM materials form the downstream s lope .

13
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Re fe r r i ng to P 1~~l - II, Append i x  I , th” -: “ -page  d r a i n  iii m e e t -  at
fee t  from the c e ;~ -~~Jine of dam. Tht . h 5 - - - ,t  ion of d r a in  in

“- ‘ - : ‘ -built ” cond i t io~ p ;r-vide s a c/h ratio c - f  t m s s  than 0 .5 .

5.3 Evaluation:

3.1 Foundatiei’: -iost dam f o u n da t  io~ . : o  eva lua ted  on - -

;Ln of potential - tl . ;aient , sliding and rage . Excessive
o- ’t~~1ement of the do’; not a problem bem -a m ;-” the foundation is
e- ’~’.nosed of fairl y c ’.’1 ’~itent , weathered he ’ -~ok and dense a l l ’ ;i  rid
settlement was not t;- tm-- d along the dam ~ l. i ,~:’..:. -nt during the visu nl
t ; -;pection. Sliding within the foundation bedrock is not usuall~ mm

~“roblem under small , o-i rth dams . In addit iun , there are no adver se ly
oriented weak planem within the foundation rock that would act as a
potential sliding plane . The potential for seepage does exist within
the foundation since part of the dam is founded on alluvium. The
cutof f  trench and seepage drai n were suppo sedl y p laced below the
all uvium into weathered bedrock to cu toff and control all seepage .
Whether seepage will take place under the cutoff trench and seepage
drain cannot be j udged because the foundation materials and their
conditions under the trench and drain are not known . It is assumed
th at all  po ss ible seepage zon es encoun tered dur i ng the trench
excavation were adequately treated. At the time of the inspection the
flow from the toe drain was less than 1 cfm and no wet areas,
develop ed since cons truct ion , were noted downstream.

Due to the geologic location o the dam site , faul t ing in the
founda t ion rocks shou ld h a v e been an t icipated and more thoroughl y
inves tigated . Because prominent jointing, fault zones , and open
f o l i a t i o n  p lanes in the founda t ion  rocks were not encountered w i t h i n
the test  p i ts  does not conclude their non—exis tance . A more de ta i led
investigation utilizing deep core bor ings may have encountered all of
them. The existing cutoff trench and seepage drain appear to be
e f f e ct ive during normal pool cond itions as evidenced in the visual
inspec tion . However, should upstream—downstream striking open joints ,
fault zones or open zones along foliation exist within the foundation
h - ~ h r o c h ~~~~~~ the trench , h i g h ( f l o o d ) wat~’r conmi it;ion.~ co u ld in d n n ” -
uncon tro lied seepage through them. The toe drain and downstream area
should be closely monitored during hi gh water conditions to determine
unsafe seepage.

6.3.2 Embankment: The embankment slopes meet the requirement
recommended by the U. S. Bureau of Reclamation for small zoned
e~’irthfi1l dams on stable foundation . Since no undue set t lement , crack
or seepage was noted at the t ime of i n s p e c t i on , it appears that the
enn :;nkment  is adequate  ~or normal poo l o p c r a t h o n  wi th  water l eve l  at
f l  . 445.

14



1 - an stability ana lye -‘or pool leve l at  c ’  ,--~ ncy sp i l iwa y cr~~:t ,
El  . - ‘  -~~ .5 is based on t h i n  - i t t i r a t e d  NH ma te r  i • ‘-m- Ed; is a 

-entative mnateri:i i. Fe ’ t ao  major p o r t i o n  c’~ h-n dam. The f~i ct r
of i a f  ‘ty of the upntrem -:- ; :; ‘ ~oe for the dr ,-s,’ 4 - ” ,- - : o nd i tj o n  is 1.40 a
g i’~e . ~n Appendix VI .  Re 1 -  r - ~ ce 1, Append i x t I  commend s a f a c t or
of fm- Fety  of 1.2. The f o ’- t e r  of safe ty  for  t l~ - - “-wnstream slope ;~;~~~~ l

dra i m ; at c/b 0.5 is 1 .96 .  d f  the drain is Ic-c ’, -i in the less
p 2 r 5 5 .F . oiIs MU ma teral , ths fe ct o r  of sa fe ty  for - downstream slope
w i l l  he less than 1.96 , si ,-i -me the stead y s-~e e~ 

- ?ressure will be
greate r  than the design con di t ion  with d ra in  at  a/ b ~ 0.5. Reference 1 ,
A ppend ix VII recon~nend s a fac tor  of Safe ty  of 1 .5 .  As the embankment

~-‘a s bu i l t  on rock , the s t a b i l i t y  of slopes mus t  also be checked wi th  a
s l id ing  block method of analysis.
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SECTION 7 ASSES,~
- -: TT/REMEDIAL MEAStJR -h

7. 1 p m - - ’ ‘ ri -~essment :  Refe r .~-ii : : i~ Appendix  VII , r - ’ . : ‘nends a
Sp iliway P- .- -• - - Flood equivalent t i  the PMF . Since t h :  i~:~:: tops the
crest  of t - 

ri , the emergency ~~~ i l wa y  is c o n s i d~~r - ~ 
i : im ~equate .

However , t’h - - - iliway capacity -at  considered s e m i ’ ’ ; ’ - ’ inadequate ,
because it c -- i  pass more than orm- ” - - h m if the PNF .

Based on the visual  i n s p e c t i o n  and review of e x i ;t H ~ records ,
there is no r i pp ar e n t  problem that would require immedia te  action for
the normal p o i  conditions. The actua l embankment s t r u c t u r e  appears
to be similee to the “as—buil t” drawings. Without the construction
record s, the stability of the embankment under designed load ing
conditions cannot be assessed although the embankmen t slopes mee t the
requirement  recommended by the U.S. Bureau of Reclamation for small
zoned earthfill dams on stable foundation (Reference 2, Appendix VII).

7.2 Remedial Measures: There is no immediate need for remedial
measures.  However the fol lowing ac t ions  are suggested and should be
initiated within 12 months. These measures are suggested for
monitor ing and maintenance purposes onl y.

7 .2 .1  The grasses on the faces  of embankment should be maintained
in such a condition that will facilitate the annual inspection.

7.2.2 Remove woody vegetation in downstream discharge channel
riprap to eliminate deep rooted growth.

7.2.3 Backfill animal burrows located in the emergency sp il iway,
embankment and abutments.

7.2.4 Either repair or remove damaged access to the riser.

7 . 2 . 5  The crest  of the dam should be cln3ed to vehicular traffic
nn d  the bare ‘-:pots shmoui’ t ~ r a seedo ci . In the  e,’eii t t ha t  the t ra  f ’ fi c
cannot be successful ly control led , the crest must  be paved to protec t
agains t erosion.

7.2.6 Record the pool elevation and flow rate of the seepage
drain whenever the pool level rises 7 ft. or more above the normal
pool elevation . Sta ff gage or other equivalent method should be
placed to indicate the pool level.

16
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APPENDIX I I I

FIELD OBSERV ATIO~~

N : ’ :~~~~-~ Dam: Moun ta in  Rt - : ~ 
) ,~n No. 8A

Ct - ’ t : - t y :  Cul peper S t a t e :  Virg i n i a
C ’:’ H i r i a tes :  Lat .  38°~’9 ’ 4 2 ”  Long . 78°O4’40”
D at - - o~ Inspec t ion : 8 J I L L t - ~ 1978
Wc ’i~~~- r :  Overcast — Te~ ?~-rature : 75°F
Pool -~leva tion at Ti me o~ inspection : 445’ r a . s . 1 .
Tait-~ater at Time of Insp-’-ction : 431 ’ m .s.1.

Inspection Personnel:

State Water Control Board S

H .  Wi gg leswo rth

Corps of Eng ineers
W. Barker
L. Jones
D. Pezza (Recorder)
J. Robinson

1 Embankment:

hi Surface Cracks: The slopes , crest , and abutment  contac ts
were inspected. The slopes , toe, and downstream left abu tment contac t
were cove red with 3 to 4 feet of ligh t vege ta t ion , making observations
diffi cult. The vegetation was predominately grass with some other
types of growth inc luding fungus, oak , map le and fur trees~ The res t
of the embankment was trimmed to 3 or 4 inches. Soil conditions were
very moist due to damp weather conditions . No cracks were noted on 

S

the dam.

L2 Un u sua l  Mover-tent: No unusua l movement was noted on the dam .
A g a i n  v e g et a L i o n  i n hi b it e d  observa~~iona .

1.3 Sloughing or Erosion: No sloughing was noted. Erosion was
limited to randomly located animal borrows 6 to 8 inches in diameter .
Four holes were found , two on each slope of the dam. High vegetation
inh ibited observations .

1.4 Ali gnment: The vertical and horizontal alignmen t of the dam
d~ d not deviate from the as built drawings. The crest of the dam
sec-5-7 s as a grave l access road .

1.5 Ri prap : The onl y riprap on the dam was in the discharge
char in- ~1.  Refe r  to s e c t i o n  2 . 3  for comments.
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1.6 Junctions: Conditio :t~ appeared goo--l. Thu -~--~.- ‘ t ream left
abu tment  -~on t a c t  was d i f f i c u lt  ~ observe dt /- - tO ~~L !  - - ‘ -~- - 4 r - t at i on . A
small  d - ~~ - -~s ion a p p r o x i m a te l y -et in d i n : i e t e r  cr  - ~~~~~~~~~~~ deep was
note-: ! i i i  t~ u~ downstream arr-~. i t  l oca ted  ab u i i r  - i - - - t  down stream
of the t o - - .t d 100 feet lef t ~~ - - r i gh t  a b u t m — n L  - - tcy sp i l iway
d i k e .  T~~- - : -c i s e  of the dep re ; -~~~ ‘ -  was u n d e t e r m i n - ~d .  wet spots
were ii ~~

- -  immediate area. !~~- - - i - -r , wet spots ‘~
- - -

~~~~
- ~- e -  -~~ in the low

lying d -ic5tr eam area as noted in Section 1.7.

1.7 ~~~~~~~~ Several w-’ ~~rt s were noted in~ 1 - -c~~ra l area
lo c a te l  r ~ttt of the outlet cb:~~n71 wi th in  a low l h - - , -~ownstream area
ex tend ink ; f rom the toe to abe-i t 100 feet downstreaa. V-- ~ ota tive
growth in the downstream slop- - became much thicker t~- .~ards the toe.
The low lying area supported lush swamp like growth. The terrain was
rather soft. No other wet spots , erosi on or boi l ing was no ted at
abu tments , in embankments , or aortg conduits. However , the wet
cond i t i ons  coup led with the unusual  heavy growth of vegetation on the
lower downstream slope indicates seepage . No direct correlation could
be made with the depression which was dry.

1.8 Drains: The structure has a toe foundation drain. A 6 inch
corrugated metal discharge pipe , serving the drain , was located just
r i gh t  of the sp iliway conduit  at app rox ima te l y the same invert
elevation . The pipe was fl owi ng less than  one—six th  f u l l  and the
water was clear . A rust colored colloidal sediment was noted in the
bo ttom of the p ipe

1.9 Instrumentation: There were no instrumentation or staff
gages for the entire dam.

2. Water  Works:

2 . 1  Intake Structure: Access to the riser was damaged ;
therefore , the inlet was observed from the heel of the dam. The
structure is concrete and showed no visible signs of deterioration . A
v e r t i c a l  s h a f t , ~,i t hout  manua l c o nt r o l s  for r egu la t ion  of in take
v a lu ~’s , extund d abovc’ th5 - ri~~rc. The reguliiting works were not
operated during the inspection. The riser had no trash racks or
emergency gates. No debris was lodged in the inlet nor was there any
in the immediate area. Pool elevation was slightly hi gher than the
drop inlet .

2.2 Outlet Works: A 24 nch ungated concret€ conduit serves as
the sp il iway running from the riser through the dam. The discharge
and ex tended  4 to 5 feet  beyon-:l t i t e  toe of the dam . It appeared in
good c on d i t i o n  and was r u n n i n g  ~thou t  one—six th  f u l l .
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2.3  O u t l e t  Channe l :  A d i a c ~ c o  channe l  ex ter ~~ i s~~ t~~IC tow to
a p p r o x i mat e  t~ -0 fee t  d o w n s t r - : L : . T : e  ar ea behind a t - ~ -~~~~ cd the
c o n d u i t  is ~~~~~~~~ :ted from edd y c r - - n - ~ wi th  d i ah a c~-d - - 

- The
riprap i X t e~~ - -; ~c- full length ~f -~ ou t l e t  channe l ~~~~- :  - - r og the
slopes and b - e~- of the c h a n n e l .  ~1

’ - - - : ~prap  has s e t t l - -d - -
~~ tain

areas , and - : - -~~~ v e g e t a t i o n  hoc - up t h rough t h t  — . The
ta i lwa ter  wa u - p r o x im a t e l . y  2 f~~ ~

- - -ow the condui t  i c ; - - - - - Channel
depths were ~s Jeep as 3.5 fee t  r - : - t r  c u e  mouth of t I n  c- ~~ i - - : ~~

3. Ener~~- - : u y Spil:~~~~~ T1v ~llway is cut m t 5 3  r-:- : ~ng
t e r r a in .  The ebannel is in good c- - . c ! i t i o n  and ha -o exce I~ - n ~
vegeta t ive  co ’- -:- r t r immed to 3 or ‘

~ nches. Several au~~r i s ~ borro-i s
were loca ted  in  the approach cha~i n H .  A grave l access read l e a d i n g  to
the crest of the dam cut across the downstream channel. The left dike
was trimmed and appeared in good condition. The righ t cut slope was
in excellent condition and was covered with 3 to 4 feet of light
vegetation.

4. Reservoir :  The area sur rounding  the ups t r eam reservoir
consists of gentle terrain covered with pasture land , planted fields
and heavy vegetation . A cottage sits on the left abutment overlooking
the reservoir .  New cons t ruc t i on  was no ted , but not i d e n t i f i e d  on the
ri ght side of the reservoir. No obvservations of sediment could be
made. The water was turbid but free from debris.

5. Downstream Channel: The channel immediately beyond the outlet
channe l had near ver ticle slope s up to 10 fee t in height. The channel
is shallower further downstream. The slopes did not show recent
erosion and they were covered wi th  heavy v e g e t a t i o n .  The t e r r a in
above the channe l was f l a t . No s t r u c t u r e s  are in the apparent  f lood
plain up to Rou te 633. The channel was not checked beyond this point .

6. Instrumentation: There was no instrumentation or staff gages.
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APPENDIX V — STABILITY ANAt YS [- SUMMARY

R~~ - -r r ng to Append i :-: Vt , rh- .~ conditions used f--u stability ana ly a I.;
and tfse results were as f- ’ lI ows :

H e i ght of Dam: 34 Ic- -I
W i d t h  of crest: 14 f- ct
Eadvatjon of crest: El . 465.0
Dc-swnstream slope : 1 v:rt. on 2½ horiz. to c -ca-
Ups tream slope: 1 vert . on 3 horiz. to El. ‘,47.0

1 vent , on 10 horiz. to El. 445.0
1 vert. on 3 horiz. to El. 430.0

Elevation of base of embankment : El. 430.0
Elevation of base of foundation: El. 430.0
Elevation of emergency spillway crest: El. 459.5
Seepage drain at c/b = 0.5
Dry unit weight: 97.0 pcf
Wet unit weight (par tially saturated): 115.5 pcf
Saturated unit weight: 120.0 pcf
Submerged unit weight: 57.5 pcf
Angle of internal friction for saturated condition : 31.0°
Angle of internal friction for partially saturated

cond ition: 31.0°
Cohesion for saturated condition: 0 psf
Load ing condi t ion : Pool level at emergency sp i l i way  c res t .
Minimum f ac to r  of safety for upstream slope under full

drawdown : 1.40
Minimum factor of safety for down stram slope with drain at

c/b = 0.5 :  1.96
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