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20. Abstract

Pursuant to Public Law 9.~-367 , Pha’~e I Inspection Reports are prepared
under gu t  i.tnos contained in the recot~~ended ~ iidelines for safety
Inspection of da ms , publIshed by the Off i os  of Chie f’ of Eng ineers,
Washing~~ ’ , : .  C. 203 1t 1. The purpose of a Phase I investigation Is
to Ident ify expeditious:~ those dams which may pose hazards to Iz~man
life or p roperty. The asses~~ent of the gene—i : condi’Iona of the dam
is ba~~~.1 upon availabl ,  da ta ~~~ visua l inspections. Deta iled
inve st iga ton t ’~~ arm ly~~es i~ v- ’lvir~ topographic ma pp i ng, subsurface

v~~it t ~~~t ion, , t~ ’i m g ,  and detailed compu tationa l v :i~ ~~~~ Ion s are
beyond ~~~~~~ scope of a Pha se I inve~ ttgat1on ; however, the
invest igat ion  :.~ int~*nded to identify any need for suoh studies .

upon he field condi tons at the tae o ’ the ~~eld inspection
t~~~ al l  avai lable  eng ineer in~ dat-a , t~~r Phase I report addresses he
h y dr a u l t e , hydr ol ogi- , geolog~~’, geotecPvU o , and structura l aspects of
~h~’ dam. 1~~ ~‘~gineer 1ng techn iques employed give a rea sonably
ac -~~~:it e asse~~~ ent of ~~.‘ conditl ’ro of the darn. I shou -i be
realized t.sat certa th ertgtneerlng aspec ts c~r~~ t be f u l l y  analyzed
~uring a Phase I inapec t -

~~ . .  Asse~~~~~~’ and rernf”ltal rneasure~ in the
report Inc . ~1” the ~~-~ut r e ments of addI t ion a l indepth ~ uly whe n
necessary . ~~~

Pha se I ‘~~p - r t s  tic l ude pro jec informa t ion of the dam and
appurtenances, ill existing io~ ’r~ng ~~t t i , oper ~t !1o na l  procedu re s ,
hy dr au l I <’’hy 1r~~logic data • f  t i ’~ ti~~ør ~~:.* 1 , darn stability, visual
m nspec ’ Ian report and -~~~~ a sses~~ ent i nd ~ l log required rerned la 1
seasures.

0 -~ ~~~a 5% ~ £• ,(- ., - ~ •..$ ~ ‘oi ’~.- ‘.. ~~~~~~~~~~
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* PREFACE

Th i s  rep~~ t is p r e p . s : s ’ i  under guidance contained in the Reco ended
Gu i d e l i n e s  IC Sa fe t y  In spe c t io n  ~‘t  Dams , ~~~ Pha s e 1 Invest igat ions.
Co p1ea of t hes e  gu deline s may be ‘~ - : a i n c d  f rom the O t t i c e  of the Ch ie t
‘t  Engineers , ~~u -h*n $ton D .C. .~O 3 l4 , The p ur pose  of a Pha - I nve’~~t

gat son is : - ~ iden t it v e~~- . - .t C ~~l y tho s e dams whi ch nay p.:-~.’ ..i:lid~- t ’
hum an l i t ~ - or ;‘r . ’ r - :  : v .  The .i~~.e s s r n e n t  ot t h e  general condit . o f  t h e

dam is based tip .~ ava i lab l e data and v i s u a L  i n s p e c t i o n s .  D a ta i led in-
v e s t i g a t i o n  and ana l yses ~nv.~ iv i ng  t - - p g ~ .ipht ~- mapp i ng , ~~~~~~~~~~~~~

i nv es ti ga tion s t e s t  ng . ~~~~ d e t a s . r .i c oui put at iona i evaluation s are beyond
the scope .~t a Pha .t  I ~v’ ct  igat i on ; “ : ev e ’. , t - inv e st iga t ion is
nt ended to i te ~~ s t y .t’tv v ed t ” t  such st u.t ie c

In rev i e wi ng t h i s  rep or t • it should be rea li z ed tha t the i’epor t ed
c ondit ion of the t.i~~ s bas ed on observat ion s - t  t e d  cond ition s at the
t ine ~ t S p e C  t s c x i  along w . t h  ~.i t a  a v a i . a t ’ l e  t o  t h e  in spec t . o n  tea m . In
cases w here he , I e~~vC i :  w a s  . c~~e t , ’ d . ’t ’:,-u ned p r i o t  t . ’ s ns p e c t  ion , such
a c t i o n , whi le improving th .  p t a b i . i t v  and • a t r t v  of t he dam , : . m c v e - s t he
normal ‘ad on the s t r u  tu .i ’C may obscure c e r t a i n  co ndi ~ ions which
migh t t~~c~~w~~s , - be d e te  ab l. it  inspect ed .~n t - t  the n~ rma . ‘ p e i a t i n g
envi r~x ent O~ t h e  s t i u c t u re ,

I t  is  importan t to note tha t the condit ion  .:‘t a dam .1s- ;~en 1.’ on
ns. erous and constant ly changing interni l and ex te rna l - ‘nd t ~~~~~~~ and is
•-v . : u t ionary in i1.stute . t would be i n  ‘ r r e ~ t aPiuae that the present
condi t ion of the dam ~- - . 1l co nt inue t o  represe nt  the cond i t ion  of the dam
at some poi nt in the ‘~~t -  ~~r Onl y through ‘nt ~nutd  ~are and i n s p e c t i o n
can the re  h’- any - h o n c e  tha t unsaf e c - 1 i t  ions be d e t e c t e d ,

Phas e :~~s p e . : : i c m s S I C  n - i  i n t ’ n t . - .~ to  ~v~~dr r t ~~iIed hv dr t r ig i c
and ~C -t - - . I ic an a l y5r s - In e - - ot d an c e  w i t h  t hr  C S t  a Ii shed gi l d .- s nes ,

~he s p s l Iw a ~ deas ~~- rlood is based on the c c i  imated “Pi *hahle Max iman
F . ood” for t t ~’ region t lood d i s ’  ~~ai ~es hat may he •‘xpec t e d  I m m  the
uni t s e v e r e  - - . -~~i ! i o n  . ‘ t  c r i t i c a l  .eteoro~ ogic and hydro log ic condi tions
t. ; 4 t  are reasona h~ -. ;~~- c s ; h , e ) , or f t a c ’ t ion s thereof .  Because of t h e
mag n itud e and ra r i ty  ~t such a s t - ~t e  event , a f inding tha t a sp i l i w a y
w i l l  :iot pass t~~.- des ign  t ood should not be ~n t e r p r r i - d  as n e c es s a r i l y
pos~ ig a h i ghl y inad equat e c o n dit i o n.  The des ign 1 ~~~~ prov ide , a

~m - ~~c - ~~ e of r e l at i v e • p i l w a v  cap a c .tv and serves as an aide in

.vtermining t he need t -~t mor e deta~~Ied hv d ro . -~g ;c  and hydrau l i c  s t u d i e s ,
c o n s i d e n s - ~ the s;~~e . - t th. dam , i t s  general : ‘nd it t on and the dovnstream
damage potent s a l .

_ _ _ _ _ _ _  - ~~~~ , . . . .  .
~~~~~~~~~~~~~~
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PHASE I REPORT
~‘~M l °~\ ! hAM SAFETY PR (W RAM

~ g i ,\~~ r c c~ rNr or ~~~

N - - , I’ f1~trn : ( - 
t i s ’  V ‘ Pond Darn

St it  • ‘ : V I .  r m l  s

- - ‘ v i  ( l e t  . 1  Ic’ld
t ’ ~’~ ~uC ,l ‘~

5 .- ,’t  ( ‘t%t ’ 4 1  -i ’ I - I d , ~‘1r g1n t~i
Si r ei n : ~

‘ . i 1  I m e  ‘ ‘ r
i t o  i I n’ ’ ’ .- ’ t Ion:  June ~~“ I’ -‘~~~

t r , - ~‘o rv ‘ c Pond Dam Is .1 U ,1 c 5 t tr v - . r . t Ire i l’ot . t  ‘ - ‘  l e t  long and I ..
f - ~ h i’h . i n  .1 .ir- f ’ - ‘~.-n. I - m d  nni r.i: - i  hv t he ltr .~~! Rock Fjqhing
C! , S t t h t ’ .’n !, \‘i r~~t n I . a . 1 1 .  ,i.- i,~ I’ c- l . i’ .l! 1, - I  .i’-~ ‘,‘~.-i ll In d7e
w i t h  a ‘m i g n i ’  I .  . i n i  ha. - , i r  c l . i - . i ! i ,  . t  ion . The M n h l l s . . i v  i’~ C masonrY

I ~R f t  I - n ’  ~ t r h  i cr ,’ : t  ,- Iev. i t  Ion of I f -  ‘ .0 - “ .a, l.

on t - r it  - s  1.i - ‘~t .ii l I - .i~~- .t !,~ t ‘ - Ih’p. F t  ni - n t  of i t u ’  .\i ~
--
~~ , Of f  1.’t’ of

I h. II te l 1 I um~ ine. - i ’ ’-i ((CE) , I lit ’ Sp i I l~ ’ , mv I) ’. I ‘i Flood lit t I e  100—
~- ‘ .ir t 1 , 1. ‘flit’ ‘p i ll v iv .. - I I I ;‘. i . t  , it ” • i l -  Spi l l  v. i v I t - I  ~n I I t o d

I t h,~iit i ’ v - r t  i’~’p I i i .  I Iii’ Si I I . h 591’ w i l l  v t- i op t h .t .,n by -. ,S I i - i t

iii ’ ~P I I Il~.i.iV i~i t l i , - t , -~ ‘i, . . 1  m I d  i ,.i.t.- Iuat ,..

‘rh.~ v i su.’iI I n’ .pe. - t ion c -v .- ., 1,-I ‘ . .‘-‘ 
~~r - I I  t - r’n~ t.-li ich y ,- ; u  I r.’ remedial

I i t t .  hi - t o  ,m r ’  ~e v ’ r . m  I I e,ik~ In lam w h i c h  ah u l d  be corr ec ted
and the ‘-~- n - r  should ace t ~ . t t  the vs ’ e e t at ion Is removed I r ’tr the dam
, i n ~i abu t ~

- .-
~~ t s

1,  i.i r,-. - .’or’s - nded t~~i .,t in lui’.’ -- .i I io n in - con l tu ’ t ed to li - r e rm in ,’ the
- - of t i e  d.im C at Ion flfltI f i t  x i  t tire and the ext • - n t  of k-.- .. t l . - r l ng

• ,  - ‘h . I f  l r r , s’’,l u - i t  los .‘r c,’ • i h t ’r l n ~-~ o t i ’ - - - e l - u t  t i n  or the d ism
u - I . - - .  r vei l , I t s -u  - ,  . 1  d i  1 1 E v  i i .  ly ’ u I  i t  t i n  sl im ‘d,o,plJ ho

I . ’  ~ bs. • - rvi’d 1 ~~~~ ‘. siht is I I  in’ ~~‘n It  ‘c - I i ’  1. ermIne I I rt’p.i i ~N ii-

.n’ei’si ’.- i ry • liii ’ t ’ .%ti’ .r Ot .. - hu I ~
- ,- In t hi’ darn and t he sign ificance of

f t c  e f , - .- i  on t i  d~,t’t s tabi l ity should also be determined .

— 
/

/
Pr i - n .; r i - l Fly : ~~~~~~~~~~~~ ~~~. Z _ , ! .

~~ 1 .1.
Devar- ’ ~‘. uu r t~~r & - ‘ - - - -- ‘. l - ~~” s , m c ,

Origtn .a1 signed -~i

t • - ~ Fly :  .Th~KtS 4, 3 A T  -

- 
~“i  ; A.  ~“ -\ l SI! , ~~~~

Chic , Design Rranch

~~~~~~~ x~~~~ ’- I 1y:
Recortr4’ndt’ i Fly : Csrl 11, A : - - - ’r~, .‘r.

.~~
‘
, 1’o K C . STAR R , D ,E.

Chief , Engi neering T~iv1c inn

Or j t r .~~ r~ p -~ e I l~v :
A’-*t - .rovs ’l R-~~ 

LI’C Leonard C. C,~-;~~r,r

~‘o’~ ~~- : ‘  I -\~~ 1.. PAl
( ‘lon,’ I, C e m n c  o ’ Engineers
91 - i  ri  i Fn~~lne,.r

1) - s r  
~~~~~~~~~ —

_ _  - - - ~~~ - ----- -—--~~ - - - - -  --- ‘- —-— ,—--- ~
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SECTION 1

S PROJECT F.NCINEERTNG

I I Cem ’ra I

I . I An t  hor i x  v ru,hl I,- I -iv 92— 1h7 , R A i ,s- ist  1972 authorIzed the
S . - , r.- t n rv  o f LI.,’ A x  - - v . t ’ i,n o i liii ’ Corns of Fop ini’t ’ rs to  m l  t I .-it o a

i t  I , u s . m l  ‘ i  - -  u -  of S ; I  t , -~ y ~~ -~~~
.,- - I t ins of dams t t- .,,~’!; t i i t’  t’ xi I t  i ’tl St it o ’ ;

f l it ’ N u . r ’ o l k  ‘j  ‘- i  r I - t h:i s ! - , - s - n  . s s ’-. i pn.’ti t h u  r . -sp o ns ib i  I lt v  of supervising
he I i i - - t n .  t iou - s i  thins In the t , ’ -rc ‘flc ,i’.i It h of ‘‘i r gin In.

I . I . I I’ t r” ,’ ’:s- • o’ I x  , - - i -~ x Ion: The purpose i~ to conduc t a Phase I
ins pect ion ;mce .rding to  iii. ’ ~i,-~- eirrxt ’nded C uids ’llnes for_ Safetv lnspecttoit

— ~ f Vh’i t’ n ( .- \t ’ t ’, - t t - I i x IV , Re’ f u r  e n s  o 1) .  The main respons Ibilit y is to
t ’xp. ’d i t  ious I~ - id ent l i v  t I i c ’co  dams which may be a ootent iii hazard to
human l i i i -  or pr t ’pc ’rc V.

I , I P r ’~ eu t th’sc r H’ t ion :

1.7 .1  fl.~- -; ,
~ ‘ - : ‘ - x  - - . ‘.:  ( r i - u’.s rv ’ c IN-nd Dam is a

- t t r s u . - t , i r , - u~’~~x- - x l  -- t i - l y  I ’ ’ -  i~~~, I — t x , - and I-. l u - i t  ht~:li ,* ‘I’tw • r i - c t  of
i li, - darn ~~~s ihout one t o , ’t c- ide s t  ;iu . - l i ’~- - u t  ton - f  l s - ’~,O f e e t  ni,s.l.
The up s t r ~- -sn S Ide has a I( H) : I ( V ) slope and the dovna ir’- .in side i s ver—
t H-a l ,

‘Th e darn I s cOx’si ru- - t e d  of I.-ir~~i’ r u k s  I.si’ l w i t  lx x i i  morr i r ,  On t Nt-  up—
- s i r  0.-in s i t ’ of the d im t i ,  x i ’ Is p.-ir F i n c  I run i i i -  u- r i - - .t down i - S t he  ha~~e
o i 1.  darn. ( c u .- ‘. - t~ on P 1 - s t e  1 \h ; , - il x I . )

The ‘. p I l l w i v  Is a ~‘s , - , . .x ,r ’ ,- wu ’Ir 11$ i i  long w i x -  a c x .  ‘-it . 1  v i  Ion iii

I h i ,  I) , , - t - liii ’ , 1 - i  .~~
— 1 0 it x 7 — f s u  c box ii ! vt ’s’ t , I - - - - i t  , - I  under i lit’

m i l l • 
c ,-i s h-h - iii h0 ti’sed t o  .‘— ~~‘ t v t he pond . ‘f l i t s  box . i.I ~o r t  c - i ’ ; o n e  In—

.i I lv u’u. -! C ’ . .1 — r i  - - i i i ’ - m i l l i n g  - : - , x  u t  ion . The in let  i s  the culvert
can be -; ‘u -n . ’sI r s - m n x i a l  lv th rough t N . -  x a x ~~’ - f  a 2 4 — i n c h  s l ide g a t e .

1. 2 . 1  l o , i t  Ion : :‘ -~ • - ‘r v ’c Pond 9am is l oca ted  on F a l l i n g  Creek
one ha lf  ‘- i I s’  n - n h  of ~ - - ‘ t e  t 5~~i ,

L I .  ~l SI ?e C I . m q s t  i c  - t i on :  The 1.-in Is c 1 ass t  led as sma ll In
s i t s -  because ~ f hef t (14 ‘ ‘ - . - t )  and ma ximum c t - rage  capa c i ty (ihR
xi, ’n;’ I ’ - . , )

!, ~~ ‘ x i  I - 
~u s  I ~~l I - ‘ x i : i ii ~ dam i ‘~ I . .  i t  s’d lxi a ‘,n! it N- s n

mx - ,., w i t h :~~~ - - poss ih l  l I t v  t h u  l ive Inh ibi t  - ‘ - e s i r s -  ir .  it could I.e
. 1 1 1  s ’c i t ’d by It  . It  is t l i t-ri ’ fo r,-  ~ I vm’n -i si gn it H - i x i t  ha :ird c lass  if tca —
I I - s i  In ;iu - , u s r,t uru , , w i t !  guI iSt - I f r i . -’ ;  s - - u t  .iint’d In St - u t Ion 2 . 1 ,2  of Ref-
erence I , -\ ;‘pendlx V. The u. ’ u r I  c l a s s i f i c a t i o n  used to categor ize
dams is .‘ function - f location only and has nothing to do with its sta —
b i l t t v  or pr ’b,ihili tv of fa i l u re .

Hcigh t is based on the difference in elevation between the crest of the
dam and the •trearnbed at the downstream toe of the dam .

1-1 
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1 .2 .5  t~c -us ’ - r ’ u iu1 j ~: Rrnnd Roc k Fishing Club , Richmond , Virginia.

1,2, h l’ usqn’ ’ -x i’ : ~~‘~- r. ’ .s( ion.

1 . 2, 7 s i’ , I ~~ - u s , , ?  ‘ - u i - .t r t u . t I  tin III - x ’ s u ’, : ‘Ii i.’ dam w as t’ tins t r isc - I i’d
. l - ~s t  190 1 1w the - - -.ners ol  iii. ’ mi l l  to provide power b r  t he m i l l  log
opcratt ~~n. ~co - - r  const ruc t ion  l i- t a i l a  on the dam were available.

1.1, 8 Nu-r’t,ul s i t.i r . s t  iriS Procedure : Normal operatio n of the dam Is
au to mat Ic . A~ c-.ir .’r r i c e s  .jbo~’e the aplllwav crest e1eva~~~~ it auto—
r-,u t ica l ly  passes s ’ s ’c ’nctr eam .

I , IN r t I n-nt  Is s t  s :

1.3.1 0ralnn ’ea: T Ie dam controls a drainage area of 21.27
sc t xs . s r t -  miles.

1, 3.2  f t  Sut - lu i ra s .  at  9am ~
- It .’ :

w .i x i_ ,s _t f lood  — unkno~~

Still Ic’.mv
p n . l  leve l a t  t op - - I  dat ’ , I ,300 c ( s .

1. 1 . 3  Nan .in I ~~‘- .i- rv5 i I r  N- m i . a : P e r t i n e n t  data on th e dam and
reservo ir arc sh~svn in th.- fo l  l ’v ing t a b le :

‘I’ u!  t ’ 1 . 1  
- 

IiAU A~i!) k I ‘ S R V O I R  DATA

- - r-
F) ,

~~~ - i t ion C - u~~i I t  
- -

feet Area A- re ~‘-~,t t  s t - - Ni- -I Length
It em m .~~. I . A c res f~’.- t  in l t ’ c  mi les

I- -r’ of Darn 1~~Q .0 74 ~‘-~~ 0 .3 1. 2 3

SpIll c’iv Crest 1(il .fl 4F’ 248 0.2 0,93

Streambeul at the
toe of the dam 1~~5+ —— -- —— ——

1—2
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S h I  ION 2

F’~rINFFRIW DATA

2,1 ?h -s ign :  N -  drawings or design ca lculat ions  were avai lable
on t ’ - t s  I t t’,.

* - I . :‘ ,- i I  •~ - i ,  n ~ Inc ~~i i i . - ¶~~s r ’ : fli t’ dam I’; I oc’ a ts ’u l  in
t~~- , - Pi, -dusx~ni ‘ ‘,- .- l oc ’ ic  Ri ’ m ’ l on , ‘The ts n i is’ r Iv I  nu ’ hc’dr uu- ’s’ f i x  ii i -  Peters—
bur r c r uu i lt o whI.- ii I.. .i I’.m lcozo ic or Pri ’.’a ’- t sr ian Form5-it ion of unc ertain

The 5 !  sr f t c  b.-d rin k Ic x - -x i c a l l  v .‘ gray mis ’ roe I m e , bl ot It .’
gran i • - w it h  st - in’; o~ p r u , , .’?! - r it o .  Nun~~rous roc k outcrops are cx—
ocmqcd i t  iN .- - ‘ y r  c r i r f a t - ,’ In the dam v ie  m i  iv .

1, 1. 3 A~’ m f  l a b ) 5 .  iN ’ - ’ t t ’ s h r x i u -aI  N.- ut  — i t  No nreviou s geot echn lc al
data is ava i 5 u l t i. .

‘ .1 . -
‘ 9-i— s ~~~~

. - -  ~ I - - - : flue to  t ’ xe ., 1~~~) Isv b,’- i r - u l~ ( g ra n i t e  is
s ’X IMi’ .u - ,I a t  he gr - • - r • s , hro,s~,’tuouat  “ -- -- ‘i - f H dam sit’’) it is

t ’  u t I~ s s ’ dam • ‘— - l - sn~ s t  he - i rs i I Ix - ’-~- t  Iv on In tac t  p r a n i t u - —

Since n-i u - - inst r i -  t ion plan’ ; or r, - ’ . - ’ rt  ‘i are riva l Ta b le , it is
n u t  xi,.’. ‘ui h It -  - - - c - s i t  i x ’ —  i’ s- f s ’ s s x i . I . m  t I - -ri S- _ s t  er i a I at t i - i s  w r i t  I ni • how—
u ’V s ’ r

• ‘ lS  flit’, St r s • - i  r .  : The masonry l it’- consists • f  grani te r ’-ck.
W~’ ,irs !,’r’ - t  in - ’ f r s ’ ’- &mh N i t. - ’ ; , .1 c lub -— -• - - — ‘ - - - r , tha t t ‘ . -  embankment runt - r—

w u c  ‘ r i - u r i c ?  I x  - a c l i . - j - - - t  - - -H of t N t - e x t - - t i n e  ,l,ur- .. The st o ne
u-i I -u , .‘d ‘.- .- r t  Ic  uI  on th. - J - w x x - -. t  r, - . u t .  s ide w it 1 i a lope on the nt. ’; t r.’am

sliI ’ . It i - u nt -i t  known I’ any t v t - is ’  o f r~- i r t ,-tr was used during t h s ~ dam
C~~fl’;i r isc  t ion .

~~~~ Fv i lu i .- it ie-n : Insuf fic ient  data  is available to eva luate,

5 I nf -r -x.-i tion  orovided by Law )
~ngincering As socia tes of V irginia ,

2—1

_ _ _ _ _ _ _ _ _ _ _  

xi

-- —S——’-— -~~~ -- 
-~ _~~_

_s —~~~~~~ - —-  _!,~~a~~~~~~~ ‘- S — ._-~~~~~~~~ —~~~~~~~~ - -~~~



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _

-: SECT ION 3

V ISt ’ ,\I INSPECT I ON

1,1 Fluid ~~~~~

1,). 1 t u ’ n t ’? il 1’)i.’ r i - — o i l  Is  - - ! the 2r ,  Jun.- 1Q7~ I xx ’ ;~s i- , i~~ xi a re
I ii.’) iiuts- cl In ~t ’ 1 ’ ’ - ’ ’ ’ I I -~ III . A t  if’ .- t ix’s ’ of h.’ I n’~pe. - i inn t N , - poo l e l t’ —
v i i  i u ’ ii w.i’u I t - i’ , xl I , ,  m.s.  1. nIu isIi I’ ’ 

- - u x - “ I  0 ! II, .  isp i I l~ - s y  • There
are  no prey 1.-ti 0 s~ -.-c t H-n t - - - x t s of t iso dam ava i l  ~s ! lo

1.1.,’ Dam : Tls.’re n.- s ’ , flo s i ls y j o t i’ ;  d t s p l.icetiuent - i  s t  n - . in the

~t t - ~s , howe ver , some d i - .;’! s i t--’- . i -. In al iptxr ’ .-nt , both N- r izo nt a l and
v. r t i * a l vi’ t o  ri o t t’d (see Sec t ion 1. 1 .4) . Sma ll i x  i - . ’ , ‘ I i  rubs and
vine s were obc, ’rv.’d gr -~- i np  on the api 1 l~ ’- s ’ ,- and .il-ui rx’,,’nt s.

~~~~~~ I observat  inn ot th~’ dam ax is  r e vs - a  ).-d - t  t h e  l e f t  th i rd of the
dam b - v s - I  d ’ - - , r ’ . t r - ,- i n  opproxi  s t ’ - l v  one I - - i  Out o f a1i~~xini’nt .

r n  ~ o u t  c ro rn s i.’,- u - - - s -d a I i ’ui ~ i i - . - -~ 
- - - _ -r - - x - - -~~ i , ,  anti banks - ,  i t I.e

s Iam . 11. - x - - - k i s i ns I ‘. t Ci? i~~( c i  s r - f  ii- w i t  Ii st- r i - -~ - - x t ~ l i s t  - - , i ons .

- - i i- ~~,i - •~~. •ue i v . , ? , t n, -,- x - I I tic nt I - - x x ’ ;  Nt - - i c  ‘t t N. - sla m • Two sI iuil, Ic
lt ’ .iks ns- , - r i ’ - s l ~~~, x v .  - I , e s u h  u - M t  Ix ~~, t , - ~b x ’ s ‘ r - - - T u - t~~ - or 10 gallons per mm ’—
i i i .- , , I i t -  - i  1, - u k v- m is locat u - I  no x t  t • buss- of H. - d i r -  ‘ x ’ - t  l e f t  of
t he ro. - L - - s i t e roppixig t o  l ! x u -  t I n- i t  side of t b  i t t ’ — , A second -, j : o l  I c
Itnik — - u h’;u- t y c n l i t  t he’ b I t  - - - r t  f i s t  t I e  dam ’s ,, - n t , u -  t w i r N  th.
m i l l .  (See ‘ ‘s - . I , A ppend ix 1’ . ~ir.’ leaks did  not r i - f  1 0* 1 any
n.- t 1t- ,- , ? s l ~~ 5! , - x , - r  - ‘ ion In the dam.

I, I , ‘ 
•

- - - - t’nur - - t St x - - u - 11 ~~
- x~ - Is a .‘ - -- f - - - t , — I co n—

i - n - - t i - ?-ii - x  ‘ s , ! s ,- .- r - —
~~ 

. - . i  - s t  C tie l ice ci t hs’ mi ll  h,iu,’ ;s’ whiu h - - an be
u.,u - ,f t -  t l r .uln t - s  r - -nd . Thi s culver  t can h.- opened -- - a manually
0 l x i i , ’ .? s I b .?. ’  i t - - i t t’ wh ich is inside t Nt- mil l ,  Fuoth H i - p - s i c ’  rind the
cci i v s  -. i- i-n i - _ be in good - - t i - I  I i- ’n .

1.1. .. ~-~~Il I - .. r - ~~ This ‘;~,l 1 i v i v  is ,m masonry s t r u c t u r e  138 fee t
long w I t ’~ a c x - - ’ .t i- l u -v - u t - -n of lr’ -’ .ii t i - u t .  The re appeared to be a
$l li*i bulge i n  t i , - s p i l l w . -my (abou t I f - i - - i )  midway along the c re s t
(~~~~ ‘~~

- Appe ndi x I I , J i m -st ~- ,~rxi phs I • 2 and 4. )

l , 1 , S t n’ r r r , , — ,- n x , t i i - i n : The n.- is no t n s t r r x r ’ - ’ - s - n t - a t i o n  on t h i s  darn ,

3 . ,~~. Nc ’ ;, rv - ’  i r -~ri- - m :  The area surrounding th. darn is heavily
wooded and f la t with slopes np p r oxirm.itu- lv 3~~, There i s no rip ra p pro—
I c - i b m around the dam , however, ther. were no signs of erosion of th
banks.

•Informa tion provided by Law Engineering Associates o f V i r g in ia.
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3,1.7 Down.tr..a Channel: Th. downstream channe l is the natura l
stream. It is approximatel y 100 feet wide with relatk v e ly flat slopes.
There are no s t r  to :-ures immediately downstream. About a mile li’vn’-i trcam ,
however , there - i r e  tv~s home s in the Falling Creek Subdiv ision and five
in the Longwt-iod A5 r e— s Subdivi sion ,

3.2 v~s bti , it 1.-n: ‘list’ vi r. is ut I inap t-ct ion of t h i s  darn revealed •ev—
era I d,’ ft .’ lii i .  I i - ru  . The t r.-.-s , shrub-c rind v i me,. 

~ ro w I n g  on and is cuxii i
h e dam rind ~u t’u t mt ’nt s sltou Id l~, re~~mv ed .Ii~J xi p r - - pr -urn f t~ r it s c - - s r i  r ~ 1

id he in ii tat  ed. The 1 - .s ’
~s” In the dam c ixixti l d St Iso lj i’ ri’paired

The bu1s~i - tha t v- is noted in t he  darn s ls - ~t x 1 d  1-,- 1 r s v . - - ~i i i r - i t i ’d by the owner
cir his cngtnt ’u’ r i s - dc- t ermine It s ~ f I • -

~ tin the s t a b i l i t y  ..I t hu t’ darn.

3— 2 
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Si~C T I S 4

OPF,RATIONAI, ! s i x ’t - t’R !~S

4 ,1 Procedure: The re gu l- s i  ion t if i bi s- pool leve l is auto mati c as
the wat ,- r rises abov e i - b r , - spillway C T i - s t  e le v a t i o n  ~-f It.~’ ,0. The pond
t - - o r r . - n lv u- - i -I ‘it r I e t Iv I - ‘T x - - x~ u i  I ‘x l , Tb.’ pond can b. - i-xt ’~s t led
th rt —u~ h ~i .~— I - i t s i x 2—I  - — .- t  box c ub - - r which is cont - 1  it’d h— v xi m x u n s u . i I  Iv
t pc- r~u te d slid .’ grit ,- .

4 . 2  M . s i n t t ’ x x . tn t - t~ : At t he c U t  n t- n t  t imi’ there is no xx~ui ntena nce p r o —
gr ~in - -r i- li. ’ I~sn

4 .3 Wa rntnLSy s t s ”: There is no warni ng system fo r t~ - f s  dam.

~ ,4 F v u ! t s ~s t  b u n ?  ~ t t s d arn d5 -. -~ not r c - - : t s l r e ’  an • ~xensIv. - t i p o r s —

t tona l anti ~~i i i i  1,0 u-s . u - t - - r - - - - c — uI s i t - ,
~~. it -vs - v . -  r • It is i . - o~~~—nded t h - m t  an

nnnu:i I ~~~i In! . - s iii. i ant i I nspt’.’ t ion ; - x sxg i - b - u -  Init i c - s t  - - 1 n Iii - I p di - t i - c l

and - - - r x t  ra l u t - I , -  problems .

4—i
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sIr’rr ( - s N 5

HyDR1t ’LIC/tm)R&i1.o (~IC DATA

5 .1 Dest~ n: none went ’ avai la b le .

S , 2 lh-- ! r5 ’ 1 x ’ i .~ Is
- N oc -r : Non .’ w ere av a i lab le.

5 , 3  ~~~~~ ~~r.5;~,-~ ’j,-~~~~,-: N,.’ r i - s - - n  ~s avai lable.

S . -~ F I’ i-d P- - - s t i ’nt ia l  : The t”! , It P~-1F , and I bis- lfl~
’t — v e r i r  flood were

— deve I-.n i -sf  an- i  ru ’ii tt ’d t 1 r  - - j n ’N t f~ -.- - - i r by Use of tb , IWC—1 u o ~~p s u —

ts’r p r~ ’s ’ r i -  ( R , - c - ,-n s -ru c- i - 2 ,~~~~ \ ‘ - - - . -- ‘ i x  ‘.‘~~ in- ’ st ipr. -o r l  s i . - unit h x v d r u - s~’r,i i- shi .

t rc- I s . ? !  ! Is -I; , -ii ;.? — .1 x - - ‘— s t i l t  I Itiw d i ’  x i .  C I i i  ‘ s I s  ansi N (‘ i i i ’ ?  I It ’ ?  - - - i s

‘ - .i - H-- ’ 1 - s - i t  l~ - i lnap.’  t t c .i v. - r .  • ‘i ir~ited  I ~~~sx- - h i - i - s in  - ~~~~ • r I ’ t  I s
‘T’l~,’ s t n f . i l  1 .-u it - .~sI J , - , ! i - ri i - u - cIt.v,’ l . i x iu ’iI to i l  I hu vul -x u’~ ~.- - ‘ - i  - ;Ini ’ui
I r.. t ’- i I’ S Wt ’ ; s th s - r  h i t  .- , - j  r~ s l- l 1, - - x  t ons , I’ \ - dx  - - ‘ -i - i i - s ’ i  - - i s - u - t e a l - -- .  - - - i t

‘i - . hi  (Re . I , A~ t - —i -x ’ - t x  IV )  ~ - - t  T’~fP x m l  1 s~~b siic.iI I’ i,’ ,- t  ‘~~ s , -. 51

(N.- 1, ri -s ic ,’ -~ . At u x uend i x  TV) - t is , ’ ‘ - - 
- it  I tioci , 1.Os ‘.oM w.t~~- ‘St I —

— si - i ’ ,? at ~mn initi a l tort s of l.~
’) Inch .sn-i a i - n ’ s t  - ‘ I- .~.-. t - t -  i ’ x i ’ x

0. 05 ~~~~~ is ‘~~ - . i r  f - - n  tb. ?“l-t- a -  1. S In- I1 i x  It l al Ions 5) . 1% i i i -  N ~~~~~~ c. ’xi—
Mt mi i i  l u ,- ,M , x i - p t - u t t v s - b v , for i~ i 100 ~- u- .sr l u s . ~~t —

5 .5  R . - - - . ’ v s .- - ’ t r  R . - L ’ m u i , i  luisi : li .- ’ x l -  - - s  - i ts ’s a x x - I  r.’”t - r y i m i r  ,tnu.i ,- l I u ’

shc-~i,y. i n  i s ’- ? , ’  1 ,

t , - r  ~ - n a - - ! i~~ ,’ clam - ‘vi ’ r the s pi l Iwav in I ’ - . - event v u !  .-r in t ’ -i ’

r;-- .c ’ rvs- l r ? s ~~ ,i ’- i - v, ’ s- lc’v. -it t on  1 ~~~~ .0.

The I t iot s .:,’ - s s x ’ .’ - -  v . 1  i’n bcul ,’ .- ,! !~v it ’;,’ U S - . i ~~ . I ~~.i1 - - * t ’.’,-t ~m s  u d—

rang le’ ~ ‘ i t - -s . b~ u t  Ing c r ’ .’.-s v. - n, - i?s ’vu~Io p;’~i for t 5 - spil Iw ay and non—
i— v ~’ r f  li v  ‘-us- ,- tic- i’. of ~ti,• d it’s. T r r  i- - u t -  1mg Is% - s b r s ’~: n - a ; — ! s s t i n - - s n - I s  the r. .,‘ r—
v.- I r , it w,is assumed ‘ ‘ - t t lie I ni t  lal poo l I i ’V O  I v.ss at H.  - spi l l  way
- -

~~~~~~ -~~~i t - ’  : ‘ t n ~ Pots - n i -  i- i l :  Th-r probable rise - - thw rs ’ i , , - t v - x I r
anti s P m - , .t- -- . - r !  1 ,  - -

~~ ip~~~- t’- ”-.it ion on r x \- - - l r ~-s.-n ’s’ r’u.-i n,-r I s •.‘ -‘~ -‘-x in
T--i ?-s1~- 5 . ! ,

5 .7  ~ .-- - . - r v - Ir ‘ - - - - I - : i ’ - ~- r- s i - s ’ n t l - i l :  -\ ~6 — i n . t slide p - i t s ’  near the
o I l  m i l l  hs,,iix r ~ ‘ i - i  ,‘v ,  I u~ -~ - i.i ,-i~’ai I - ‘  ,- ‘ it -  cirwa t i -n - I ‘‘s - the
rese rvoir. h it’ - i t c -  w i l l  - . - x - b t  i..’ i t b ’ x i v i l  - - ‘ - i~ - - - i i  44 c . f . s .  ~- I t h t i s ~
rs ’c u ’ rv - ’ir li— - n - I  i t -  ~

)i,- - x ~- f H- - - q s I I t x _ - .iv and i - . ~ -~ . - x x t I - u l I v  - b u v m t s - r

ru’cs- ’ rvo i r  ~~~
- el - - i t- ic-ri ISQ .0 In ~~~~~~~ 

7 d - sv ’;
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Table 5 .1 RFSFRVOTR P~~ F0R.MANC F

__________________________ — 
Norma l Hvdrounranh 

_____

Item
___________ 

f low 100-Yr ~je)iI2~~~”?_~~~4F (a)

Peak flow c.f.a.
Inflow 2 1 8,769 2-. ,6 77 48 ,955
Outflow —— 8,165 2i ,1- ~~

Maximum eleva t ion
feet , ‘i,s.l. 167.0 173.5 I 7 c - ,6 1M6 .uS

Sp Il I v a~- (e1 .’~- -it1o n 1 7 .0) 
h of f low . t- i ’ c - t  6 , 5 l2 .~’ 19J ’

V ,’ ls i . - I t v , f ps (1’ ) 1 7 . 1  16 .8 2 1 . 0

Non—ove rf i - -sv ‘ i -  t t s ’ n  (e levation 169. 0)
Depth cm ’ f l- - -~ , Is - s ’ t  4 ,5 lfl . #, 17 , 6
Diir;i t Ion , !i , ’ .s x - s 12 78 ‘10
V e l u m . i t v , ‘ - i . (h) 9 . 6 I-. , R

T at  h..- u i -  s - n  s - l u - v - t i -  i - s n

f e e t , “s .s . !.  1SS+ 1 7 +  1 7 - ~ 182+

(a)  1~~ i’ 7”~ is an est imate  of flood d i 1 - i 5~ r~~e tha t nay he u- t x - . -  t o t

f r - ” -m I ! , , ’ “.‘‘.t  l.-V s ’ t - . - t’ s s t - ”s l n i t ion ,‘ ‘ e r I x  te a l “ i’ ’  i- t s ’l  -e l  - rind hvdr- -logic
c cmnti i t I c-n’s t - - - ,  xi rs• . - - - - - - - -  i le p-i’ ; ut lb 1i~ in I lit’ n- i -  p fun

( ‘ )  (rt t 1 - 5 1  v s ’ l u c - I t v

(c)  The 200 vs- - m r f l s . u ~d has I .- h ,-mni - c- in 100 of occurring in .s nv given

5. 8 F’- - -i t x n m r i o n :  ?Iriseti on t b.’ ,ul~’ e (small) -u- I hax’ard rlasct’lcatian
(s ig n i ft - - -vi : ,~~~ t he rc - c-ri’~~mends~s1 c p ? l l w a v  Des ign Flood Is Ir i f l_v . .-ir
x c -  1/2 P’~F, ~-;q.’ d on th e risk t- ’ -- -’ I v s- d In this n -mroi. -ct . It is considered
H I t -  l ° 1— ..- . ’ m r f lood lq i’ -s p n- - -rir i a tp  -is a 7~’ - s 1 l lvav Design Flood . The
‘&‘ i 11w -m v wil l p~is-x 71~ - ‘ t t m - s ’  ~~~~~ it - f lood w it ’ - - - - -  - - - - t ’ i ’ t - ’ ’ ; lng t 5 s . -

is” . 11-.’ lfl(l—ys ir - inc -w i w i l l  s - v .  n-~ s i p t . s i ts’s f - - n 12  isi i i s n- ’ ;  n - s - i  r~- - t. Ii
xi ssm,txli ’-ui m of .5 f.- .- rm vs-r t im. - t~ p tm ’ t 5  .- d ss’~ with an . i v , - r m 5 - , - , I t  icc - i l
vet oc ii v - ,  ~ 9 . 6 f ’- . - t  :- u ’ r

Conclu sions pert u n  t i --s present day conditions, The effec t of future
deve l - -~ — .-nx on His’ hvd r--logv has ns~~I 1-u -u -n considered ,
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SFCTT °N 6

STRUCTURAl. STAMLITY

~6 1  Foundation anti 4 A m - - s s x ”~- x - t * :  Since there are no con struction

~1ans or data avaula b l.-  it Ic- i x - . - t  nos~~I!’l,’ t - - co nfir m the foundati o n
m.itcr In 1 , is --svs ’vs’r , f r . —  I se vi —su u , t I I n’;n.- i- t I on I r -i ’-’ - .- -m r s  ihi i I ~ii~

dam I’. --  - - - 
~‘ I ~‘ i  sn. 5 .- - I on In tf l t— I  s’ n- - ‘ Ii~’ ii,’ ? rock

The d i x-- is s s ’ t - - . t r t u . t ed o f g r a n i x . - r ’ ~ -s wh i ch
Wa S s~ i i  in  n 1 s ’ I- I t- 1 ~~~.- - ‘xi’ . I n- to I I - -x i s It. - . Fr  turn tubs, - rv. it  I otis - m i s s ?  dl s —

es i ’s -s lo n w i t h  I 1- se owner It t . - s - . det i - i  i s . d  t h i s t  iii,’ uIs,m v - s ’ ;  probabl y
c- -n 5’ i - i s - t . 1  v i ’  N- - s i t  m v  t -s - - - o f “ - . - i - i . -‘i - n I I - ii 1 i -‘ , i - .1 s I si v
St~V !s. . v.- bs -n p I .iu u -d b - - i ~~. - ~i l .sy. - t  - -  s it  s i - - u .  i t,  i tt  xis xi sii.iI .1 si t  u

bar n - n - . Itit ’ s . - ! li x i - t s - t’parg irs i~
’’ . s x i  Ni -  upstn u - c- f . tt t’ of t in. ’ dam also

helps  t~~’ n - t a m  v- .ti , - r .

6 ,3  I -.- , ! - x u !  u - n: Putt’ to  t b - i -  Inc -k o f - i - ’ .I~~n rind - -n st rs ,s l i o n

r.-. - - s r - ’’u it i’. - t h i s  si l t  t im  let ’- - ? ~~~~u V i-.~
i
~~1 i , i I c -  the -- i - nh - i ll i lu’ cm ’ iNs-

i— ” ~~ 
1s . ’ws- v s -r , Cl ,. — vf ’- si s l  ix .sr ic -s t 1 . -— ,  r ,-v , - , m ? ,’,I - - v. - t m i s f - s i l l  1, - u s - I  1s ’ sh-’~

.15 -~- - i i  us h u n t  - 
~~t .1 mI n I i p - - --~ - nt which pl i - . - ’ . u s , - s t . s ’- i h l t v  s -I I ’ -,-

dam in . xtss - ut I - -n ,

I

I

I

•Informatlon ixirovitieti by Law F.n~ Ineer1n g As sociate s of Virginia ,

6—1

L 
_ _



_ _ _ _  _ _  

--— “----

~~ 

SF.CTIi-dN 7

A’ -~
5
~i I- ’ ? ‘-: I ~~~~~ RF~4FDTA1. ME,.\~ l’Rh-/RFC (P*IFNPATTONS

I tic-mm .-\- .- ,,- -us mt - i i l  : I lm.  i i -  nrt ~ ‘ s u - v . - r i t i  I Corns w hil it u c - il I. - - t i ii ,’
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ton liLi t u - i  l a l  rind the - - - - - - - - - t -  rv and compost t is ’n  of the darn an - u - s u ns or —

t a m .  A lso  the i’xt c- nt - -1 ~.-su- atht ’r1ng of i-he dam found-i t ion is unknown.
Time s .us s ’ ;e  f o r I t s  bulge in c hi c -  d ux’x and tim. ’ ;~ i~~’iibl.’ i f  f e s  i - s  .tnt ’ not
known . The observed 1,-alt ’s could load u s ~ ,sdd itlonal weathering of the
du x ~-s structure which cou ld jnduct~ u.’u’;ikneau,

(in - It c - n a  .- - x t u I - l i  ‘- I s _ i  l-v Hu.- 1~i-~s , ,rt rne’nt of I c - -  Army , O f f i  s - i- of
H.. m h i t t f c- i I x . ~ I i i u . t ’  (OCE), IN” Sp i Il...sv !~s’sign Flood is i - b i t -  100—year
11- -- ’ .! . Ti;.’ ‘s ; i ?Il ~~ s\  wi l l pass ~~~ of t b ~- Sp ilIway Design Flood with—
out c - v s - I  i s ; s x s f n p r h . - it-m m . flit’ SD)” w i l l  - - v - - i t - - p  the dam by 6.5 feet ,
flit’ spIt I w ,uv  Is t I i .-  n - u -  t - - n - u ’  ad I tid ~t’tI I x u . u s !  s - - l isa I.- —

.2  ~~ . - !lat ~~~i ‘c- In-u-S .iti l k’u-c-n’ri i- x i s ? . u l  i- - t ic : An i c - v s - - I  i g.it ion

‘si s - ’u ld ht- t’ t -siiduc t - 1 t - - d u ’ t -  - i - - i n s -  lii,- na tu re  of  t I - s i - dan foundation and
-. t r s u  i - i n n - ,’ and i- s - - s. l’ - x x l  o t  v ’ a t i s - r ing  of both .  TI l r reg u lar i t l t - -c  or
v s - u i- hi- n- lug u’ - - . -  f u’ tsn da ion -- r the dam .-ir e observed , t hen a stability
un,i lv’s is s - s f  - dam s hould iso conduc t ed . The t-hse rv ,-d leaks should be

mt-sn it..r.-d ut - s  ds -termino if repairs are t - i u - c u ’ ; ’ s i I t V .  The ca use of the
hul~~o in i- N i- dam rind i - t u e  significanc e of i ts e f f e c t  on the dam stability
should also be determined .
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