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invest igat ions , test ing, and detailed compu tational evaluations are L
beyond the scope of a Phase I investigation; however , the
investigation is intended to identify any need for such studies.

Based up on the field conditions at the t ime of the field inspection
and all availab le engineer ing data , the Phase I report add resses the
hydraulic, hyd rologic, geologic, geotechnic , and structural aspects of
the dam. The engineering techniques employed give a reasonably
accu ra te assessment of the conditions of the darn. It should be
realized that certain eng ineering aspec ts cannot be fully analyz ed
during a Phase I inspection. Assessment and remedial measures in the
report include the requirements of addit ional indepth study when
necessary.

Phase I reports inc lude project information of the darn and
appurtenances , all existing engineering ’~’data , operationa l procedures ,
hydraulic/hydrologic data of the waters ed , dam stabili ty,  visua l
inspection report and an assessment inc L uding required remedial
measures.
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Th ~ e r ~~ ~‘ .‘ p .t 0(1 und~ r g~i t d . t t t  cen t  ~i ned in  I he R ~
‘ 

~~~~~~~ en  t .

Cu j .i,~ 1 ne’ t S a t t  I V I I I  sp t ~ On I Dams • I OR V t IB  Se 1 1 I1VO s I  I ~,J t I Ofl s

c o p ies  ot t he Sc gil d,’ i i  no s may he oht  a I ned t t or n  t h e  O f t  ‘. ce’ of he (‘h e
of F . n g i n v r t  ~ , ~~~~~ ~~ ‘~~ o It • D .C . 20314 . The p u t  pose of a Ph a se  I i n v e s t  t

gal ~ is t ~ i de n t i t  v e xpeit t I I Otis l y t host’ ihims w h i c h  may p ost ’  h A :  .11 ds

human I t t. ~~t pt i~pi’r t y . The a s s e s s m e n t  of t he  ge’ne a I c ond i t  ion of t he’
dam is b ased tIpOfl ~i v a i i a h l e  d at a  and visu al inspections. Deta iled in—
vest igatton and anal yses involvin g topographi c mapp ing , subsurface

invest ~~ 
t i 005 1 e s t  in g  • and det a I I ed c (~rnpU I at i ona 1 eva I nat ions at e be vond

the scope of a Phase’ I invest i gat ion ; however , the in vestigati on 15

intended to i dent t t y any need t or such s tu d i e s .

in revie ’wing t h i s  leport , it should he realized tha t the teported
cond i tion of the darn is based on observation s of field conditions at the
time of inspection a l o n g  with data avail able to the inspect ion team , in
cases where the teseivoir was lowered or drained pr i or to inspection , such
action , while i m p R o v i n g  t he’ stability and safety of the darn , t emoves the
nonnal load on the S I t  ilC t t i l e  and may obscure cert ain conditions which
mi ght ot hot w iso he detectab le it inspec t t’d under the not ma I Opel at i ng
en v i r on m e n t  of the structure .

it is importan t to note tha t the condition of a darn depends on
numerous and constant l y chang ing internal and external con ditions , and is
evolutionary in n at u r e . It would be inc orRect to assume that the’ present

• c ondition of t h e  darn will continue to represent the c o n d i t i o n  of t h e  darn
at some point in he f u t  tire . Onl y t h r o u g h c on t i nued at e and i n s p e c t  ion
can there be any chance that tinsa Ic cond  i t  ions he del e’c ted .

Phase I i nspec I ion s are  not i n t en d e d  t o  pt ov i tie del a i l ed  hv d i  ol og i c
and h yd rau l i c  ana l yses . In accol dance w i t h  t h e  . ‘s t ah l  i shed  g u i d e l i n e s ,
the sp iliwa y desi gn flood is based on the est imated “Pi~~h~ hlt’ M a x i mu m
Flood” for the reg i on ((1 ood di s char ges t hat may he expec ted ft om t h e
most sever e comb i nation of critical meteorolog ic and h y dr o l o g ic  c o n d i t i o ns
that are reasonabl y possible) , or fiac t ions theico f. Because of the
magnitude and rarity of such a storm event • a f i n d i n g  t h a t  a spi liway
W 1 11 not pass t he’ desi gn flood Should not be tnt ci pvc’ ted as nece ss at it y
pos i ng a hi ghl y in adequate condition . The desi gn f l ood provides a
measure of relat ive sp illway capacity and serves as an aide in
d e t e r m i n i n g  the need for more detailed hydrolog ic and h y d r a u l i c  s t u d i e s ,
cons i d e r ing the  si 7C of t he  darn , its general c ondi t ion and the downs I ream
damage potent m l .
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1’IlASE .1 — 1 ‘~S1 ’ l;c T I c N  Rl~PORT

~A ’P I O N A I S  PA~~ ~~\ I-i ~‘I’Y PRO(~RAM

‘
~~ t ;~~t ’o t Dam : Sm i t  11 R i  V t  ‘U D.lm , . Nc’ . 89 1 3

. t t  ~ ‘ : V i t  c a n  I a

~‘5~u f l t  \‘  :

Cc’c ’i’a i :aa t ~ ‘~~; : La t 3 t c’ ~ 3 ~ . ~ I .~~ny 79O~~H 3

~‘S~~S ~ u 5h1 Shee t :  M a r t  insv  i l ie

S t r e am : S m i t h  R i v e r

Da t e of I n~;pect  ion : May 1, 197 ~1

BR I EF ASSE SSMENT

Sm it h R iv er Dam i~ a stone masonry, gravity structure

, o : I  ox im a t e l y 538 t t ~ lo i iq  conSi  ~;t i n ’~i of a 322 f t  p r i n c i p a l

~u ’il 1w51\’ , a 14 4 . 5  f t  au x i  1 i a r v  spi l I w~iy , and .1 7 1 . 5  f t

non—overflow section . ‘l’l’I e r e  are 6 f t  h i  qh steel cres t

~tates along the pr i ncipa l ~pil1way section and 3 f t  h igh

l a s h  boards  a l o n g  the aux  i i i  ar’y sp i I Iw ay  . There •t re  two

15 f t  wide i n t a k e  ~ t ru ct u re s  w h i c h  suppl y the t u r b i n e  q e n e —

rator ad j ac e n t  to the dam .

The dam is located on the Smith River about one-half

mile south of the Mar t insv ille , V i r g i n i a C i t y  L imi t s  and i s

owned and opera t ed by the City of M a r t  insviiie as a hydro-

electric f a c i l i t y .  Construction was conii)leted in 1904± with

major revisions in i~~3l, The dam is located downstream of

Phi I p ot  t Re~ ervoi r and flow has  been requl ,i ted since 1~150

for over half of the w a ter sh ed . The max imum known flood was

in 1938 when it is cstimatc’d there was 10 ft of water over

the dam crest.

The dam is of “intermediate” size •~~iad is rated

-1- 1
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a ‘ h i  q h ”  h a z a r d  ~i t  ~i~ ’ t u t o .  The “11 i ~~:~ “ r i sk ca t  eao t -v S

r e q u ir e s  t h a t  the spi I la~~y ~ass t lie PMF. Anal ysis indicates

t h i t  t he  dam w i l l  ~ o u v or ~~~ :‘~-d ~~:r i : i ~ i ~ ~~‘t i ’ . ~he pr in c i r a l

and aux i  I a ry  S~~ 1 11 wa vs ar e  t hu s  i ide ua  t o  ~ i nce  t hey  Wi l l

no t pass the  spi 1 iW3~~ d e s  a ~~n f i cod . The p s i  nc i  pa l a n d au~ i l i  —

ary s p il i w a y s  w i l l  pass 18% of the PM? before exceeding elev-

ation 703 msl. This dam was desioned to be overtopped during

periods of hi gh flow . A check of the stability in accordance

with the Corps of Engineers ’ guidelines , assuming the’dam is

founded on the surface of the rock , indica tes the structure

does not mee t the over tu r n i n~i and s li d in ~i requirements of

Reference  1, Appendix V 1 for normal pool elevation 696. An

accurate check on stability could not he made since design

data and ca lcu la t ions  were no t ava i l ab l e  concerning the dam A

embedment. However , based on v i s u a l  inspec t ion  and the service

record of the dam since 1932 , a d d i t i o n a l  s tud ies  are not

recommended.

In general , the overall condition of the dam appears

to be good . The visual inspection revealed the need for

the following maintenance and moni toring measures. The

stone masonry in the l e f t  aux i l i a r y  sp i llw ay of the dam

has deteriorated . All loose and  weakened m o r t a r  should be

removed and the surface repaired with new mortar. The crest

gates show leakage in sev e r a l  locations and the concrete

sill should be repaired . Seepage in the plugged openings

of the left auxiliary spiliway should be monitored quar te r ly

- - - - - ---- — —-- ~~~~~~~~~~ •
~~~~~~ •~~•~~ 
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r

to detect ~in\ m e t  ~ 5t se  in  t low t a t  o s,  A st  i t  I q a~ie s h o u l d

be i nst a l l e d  to  ~ c n t t o r h i ~~h ~c a t e r  l~~vt -l~~ .

Subsi~ t t e d  B y :  A ;’p~~ovod

•~~~~~ d by Or!glnal ~~~~~~ ~~‘:S 

~~-‘ -~~~~~~ 
- -- - 

Dcugl~~ I.

James A. Wa lsh , P.E. Douglas I. Haller
Chief , Desi gn Branch Colonel , Corps of En g ineers

District E ng i n eer

Recommended By :

otL’~~ ’-”~ Si ’~~’-’~O i~,1. AUG ~
~~~~~~~~~ ~ A ’ ~~~-~~~~. ~~~~ D a t e :

Jack C .S t a r r , I~.A . ,  P .E .
C h i e f , E n g i n e e r i n g  D i vi s i o n
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P HA S I :  I I N S  P i s . ’ ’t ’  I ON
NA’1’lC ~’~:’\I. ! ‘ .\ ‘‘ ~‘‘~ ~~~~~~

5 i 5
i
’ 1’1~~~N~~ ’’

S~-~1 211 Rl\’FR I).-\M
c

~~~~~~~ 1 — Ph h : T  I :c~’o~s::~
1 L’ n o r a l  :

1.1.1 P~u t h or ~~~~ : Public Law 9 2 — 3 t 7 , B ;ci~~u s t  l - ~7 2 ,

au t h o r iz e d  the  S e c re t a r y  of the A r m y , t h r o ugh  the Corps of

E n g i n e e r s , to i n i ti a t e  a nat i o n a l  p r o qr a m  of s a f e ty  in sp e c t i o n s

of dams throughout the United States, The Norfolk District

has been ass i gned the responsibility of s up e r v i s i n g  the  inspec—

tion of dams in the Commonweal th o f Viro i n ia .

1. 1. 2. Purpose of Inspection : The purpose is to conduct

a Phase I inspect ion  accord ing  to t h e  Recom so:iLIed G u i d e l i n e s

f o r  S a f e t y  ~~~~~~~~ ion of Dams (S e c  R e f e r e n ce  1 , A p p e n d i x  V) -

The main responsibility is to oxp - d it i o u s l v  i d e n t i f y those dams

which may be a potential hazard to human life or p r o p e r ty .

1.2 Project Descrintion :

1 .2 .1  Dam and Appurtenances: S:~i t h  ~ ivor  ~~~ is a stone

masonry gravity dam approximately 538 ft lc:i~~. The p r i n c i p a l

sp i l iway  cons i st s  of a 3 2 2  f t  long oated over f l o w  sec t ion

at e l eva t i on  690 rnsl (t op  of concrete  s i l l )  - The p rinci pal

spiliway gates are 6 ft high steel ‘-i ates w h i c h  l i f t -  upward to

j - a l low water  to pass over the p r i n c i p a l  sp i l l w av .  The a u x i l i ar y

sp i l iway  is 144.5 ft long with 3 f t  h i g h  t i m b e r  f l a s h  bo ar d s

located on top of the dam . The crest of the flashboards is at

elevation 697.5 msl. The powerhouse intake structure consists

of two 15 by 16 f t  screened openings w i th  a crest e l e v at i o n  of

684. The powerhouse and intake structure occupy 5 6 f t . o f  the

-5-
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7 1 . 5  t 0: n o n  over  ~~~~ oc t  l o: i  ot  t he dam ( S t -C p la n , Sh& -vt

2 , A~~:c n d a > :  I ) .  The non  uv~~r : 1 o w  ~ i - ctj o i i  c r e st  i s  ~~ c1~ - v 5 i t  i on

‘ O~~ m s l .

1 . 2 , 2  Lee - i :  I o n : Sr:~ R i v e r  ~~~ is l o c a t ~ - d c: h i ’ Sm i t h  1 -

i~ iV o 5  ne ar  i t s  junc ture .5’ i t h P . S .  h ou t e  5 8 — 2 2 0  at  :-:ar~ i n ~~vi11e ,

V ro in i a  (See  Sheet  1 , A : I  end  i x  I )

1 . 2 . 3  S i z e  C l a s s a f i c a t i o n : The d arn  is c la s s i f i e d  as an

“intermediate ” si:’o s tr u c t u r e  because of the maximum s torage

capacity of 2600 acre—feet at the top of the dan ( e l ev .  703).

1 . 2.4  H a 7 ar d  C l a s s i f i c a t i o n: The dam is located in a

s u r h u r b a n  area , an d based w o n  the downstream proximity of

i n d u s t r ia l  and com:i t ’r i c a l  development , U.S. Route 58—220 and

s e v e r a l  homes , t he dam i s assi gned a “hi gh ” hazard classifi-

c a t i o n . The h a ’ ar d  c l a s s i f i ca t i o n  used to c a t e g o r i z e  a dam

is a f u n c t i o n  of loca ti on only and has n o t h i n g  to do wi th

its stability or probabili ty of failure.

1.2.5 Ownersh i~~: The City of Martinsville is the owner

of the dam .

1 . 2 . 6  Purpose :  The S m i t h  R i v e r  Dam was b u i l t  fo r

electrical power production for the City of Martinsville.

1.2.7 Des ign  and_Construction History : The dam was

des i gned by Lockwood Greene , I n c . ,  Boston , Ma s s . ,  in 1904 ,

u :-ide r the supervision of the City of Martinsville. The

o r ic in a l  con t r ac to r  is unknown . The o r io i n a l  powerhouse was

located to the l e f t  of the dam below the a u x i l i a r y  sp i liw ay .

This p~werhouse was abandoned and the existing powerhouse was

built at the right end of the dam and the princ i pal sp i l iw ay

—6—
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gates wer e  i n s ta l l e d  in  1931. Design of the powerhouse

r e loca t i on, p r inc ipa l  sp i l iway  gates  and f l a s h

boards on the auxiliary spillway was by Savi l le  and W i l l i a m s o n ,

Inc., Richmond , Virg inia.

1.2.8 Normal Operational Procedures: Flow to the Smith

River Dam is pa r t i a l ly regulated by Ph i lpo t t  Reservoir  which is

approx imate ly  20 mi les  upstream. The pr incipal sp iliway  gates

are normal ly closed (down) and river f low is directed through

the powerhouse intake. When water is released upstream at

Philpott  Reservoir , the principal spillway gates are opened to

main tain a reservoir level approximately 5 ft above the principal

spiliway crest (elevation 695 msl) . Normal pool elevation varies

from 694 to 697.4 msl, and is affected by flows released from

Philpott Reservoir.

1.3 Pertinent Data:

1.3.1 Drainage Areas: The total drainage area for the

Smith River at the dam site is 380± square miles of which 212

square miles are regulated by Philpott Reservoir located approxi-

mately 20 miles upstream . The remaining 168 sq. miles of drain-

age area f lows d i rec t ly  into the Smith River reservoir .

1.3.2 Discharge  at Dam Site:  Naximum known flood at

the dam si te occurred in 1937 when a f low of 39 ,000 cfs  was

recorded by the USGS gaging s ta t ion  ( 0 2 0 7 3 0 0 0)  located jus t

downstream of the dam .

Powerhouse Intake Discharges :

Pool Elevation at Principal  Sp illway
Crest (690 msl)  705 CFS

Pool Elevation at Top of Pr incipal Spiliway :1
Gates ( 6 9 6  ms l)  1995 CFS

L 
_ _ _ _  

_ _ _ _ _ _ _
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i n c r  p a l  Sp i  I l w 5 1 \  D i  ‘a.’ l r a r i i o

Ci Or ; t O~t t i ’ S  ~1j ’ and Poe 1 P l i - v a t  i on
at  bot t Urn U I q at  ~ -

- ( ~~ 6 iris I ) I , 
‘
~ ~~

I . 1 . 3 Dam _ t n d  ht ’5 I V O  I i ~~ t - i : So e T ab l e  1 — 1 , I~~’ lo w.

2aI ~ l i ’ 1.

hosel  VU i i S

P 1 ova t ion (‘ ipac i t  y 
-

f o o t  A x t ’ ~~ A~’ r e  Wa t i ’V  sir i ’il I ~enq t h
Item 

- - - - - 
msl Acres ) ‘ et ’t 

- 
U r c h t ’s( a) Mi  los

Top of Dam 703 168 26 00  0. ‘~ .0

Top of 1-’ 1 a shboa rd s (p 9 7  . 5 1 76 1015 0 . 1 2 . 4
Top o t Pr r ne i p a l

t 1 1 W - Is ’  Ga t o n ;  ‘‘4 1300 ~~ • 0’) .1 .0

C r e st  o t  P r i n c i pa l
Sp i I lw .i y  ( 1q0 40 ‘~00 0 . 0 6  0 . 8

St r eambed a t  (‘en t t ’ r —

I i  Ut ’ of Dam ( A  6~ — — — —

( a )  Based on 168 Sq. Mi .

L

L 
-8-

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~



I ~~ —
‘ — 1 N i  I N l : l : R  I N~ l r ,.\ 1’ ,\

2 . 1 1 )~. - r q i : No r t~~~’~~’r d e I t he oi r q t i n t  I il t - t i j  ii

j ; ;  ,lv~t i  1 t I ’ l e .  l Iew , v~ - t  , t h i ’ C i t y  e I  ~1 , i r  I t i i s ~ ’i  1 1 ~ H i s

i s ’coi ,l ;; of ‘ra u~r I nq s  t a ’~t ’rr  ~r t  t l i t ’ s i t e  i i i  1 ‘~04 le~’ 1,oiO.\~~’~’,l

Ci i -on e  a r i d  Cenh 1~ t i r y  ( a l  ~‘lr it -ct  s u n i  t ’ r;q  i ni - t - r  : )  arid i t  i

t h a t  t h i n ;  company cemI I t ’  t t ’d t l i t ’ o r i ~ i ira  1 tI e ;;  i qn  of  t ho dam

‘i ’i~~ or hi i i r a  1 iu r p o u i r t l n i t ’n t wa n ;  di ’;;  i i 1nt ’i I  as a hyd i eel ‘ i ’t  i i i ’ p1 a l i t

w i t h  a S f ’  i i  lway r ac ’ and l’owt - rllo A tIn ;e located tlownn ;t i eam I l oin t i t i ’

l o f t  .ibu t mont  . in  I ‘) I I f i t ’  ~ i tm o t Say i l l  ~ ‘ ~t trd  W i l l  i

I n c .  , ( }~ i c i rmt rn d  , V i i  ~~j i n  t a )  p i t ’p ~i t o i 1 t’orrst u c t  i on  pl r i r s  w i t  i ch

a~hIed  ~i a t e n ;  to tir e pr i i re  i j’a l ;;p~ 1 lw a v  a r r t ~. ‘ I r s t r ~~~~ ‘ i i ; ;  t o

t h e  au x  r I i _ t i  v :;p i 1 lw a v  , .rii,I r ’  le,’5tt oil t i i t ’ I ’ewt ’ l h o t t : ; t ’ to it : ; S

‘~ 
en;eii t lot ’,rt i on iii t Ire i t ~jlr I .rhit I

2 . 2  Co l i st  i n o t  i o n :  ‘l’Iit ’ cel l ; ;  t I n c  t t o n  r i ’~’o r , l n ;  w o t  e t r o t  ,t~ ’ , t —

i l.tble’

1 (~f ’t ’ r a t  ion : I)o,’IIilIt ’lI t ~t t  i o n  01 }‘t- t’ot ’~Itii i’s ‘oiic, ’r i r  j irq  t ire

( 1~~’t ’ i  at i tril o f  t i i t ’  pt ’w o i l r ~’t r ; : i - i u t  . ik e  .tir ,I n ;p i I Iw,tv i i a t  i n ;  Wi ’ i  0 not

. tV a i  1~ib1e , l , o w e v t ’t t lit’ C i t y  01 Mai  t i l t n ; \ ’  i I it ’ Ii,r;; .t n i t  . r i r t l a t d

o I ’e l at  ion  p t U t ’( ’d t i t t ’ t i ; ;e ,I  by t lie darn  opt -r a t  o r .

-I Pv.r 1 nat iou ; 01 I~~1 i ira I ~h ’s  j ~fll tIi I a in ; i i o i r — e x  ~~ I AU1 I

hoWeVer , dat .1 of rop.r i i  . i l l t l  l I I1} 5 I  0\ ’ t ’l I I e t i t  a t e s i l t  t i ,  t t ’ i i t  V

t locr tnit ’ u i t  oil E~\’ tl r,rw i t rqn ;  . ( 1 15 , - i  at  t~ ’ira 1 pi i’ot ’~l rtt, ’;; ar  e . rLi i ’iI t t . r t  0

- -  ( 1—

Lk~~~~~~~~~~~ - - - -



SECT ION 3 — V I S U A L  1 NSP1iCTION

3.1 G t - n e r a l:  An i n spec t ion  of S m i t h  R iver  Dam was

made 1 May L~~79 a n d  the pool was at elevation 694.5 msl.

‘~~l~~ ’ ~~t h e r  was f a ir  and the tt-mpo r atui- e was 72°F.

3.2 Dam and Aj purtonances:

3.2.1 Fi n d i nq ~~: At the time of inspection the dam was in

good c o n d i t i o n .  F ie ld  obse rva t ions  a re  o u t l i n e d  in Appendix I I I .

Seepage wa~ observed at scattered locations along the down-

stream slope of the left abutr~ont and along the left auxiliary

spillway at Pier No. 4. Seepage was also located on the face

~~~~~~~~~~~ of the auxiliary spillway below the flash boards between Piers

No. 2 and 3 and through the planking which blocks former

gates between the right abutment of the auxiliary spillway

and Piers No. 1 and 2. Seepage identified at each of these

areas was flowing at an estimated rate of less than 1 gpm .

The area behind the auxiliary spiliway from which seepage

} is occurring is completely silted in above the level of

the seepage.

Considerable leakage was passing under and around the

seals of the crest gates , particularly for Gates No. 7 through

14 numbered from the right abutment. The seepage flow ranged

from less than 1 gpm to more than 100 gpm (Gates No. 8 and 11).

The structure surface shows no apparent seepage along the face

below the level of the gates. However , scepaqe was noted at

the right abutment just downstream from the bu ilding .

Numerous bedrock outcrops were exposed in the downstream

river channel at the toe of the dam at the t ime of the in-

_ T_~: 



spection A smaller number of outcrops are exposed i~~ the
abu~~ents The Leatherwood Granite is exposed in the left
abu tment and throug~ 0~~ much of the river bed . Thj5 rock
appears to be a slightly to moderateiy Weathered light gray
to brown , fine to ~~~~~~~~~~~~~~ granj~~ 

~~Phiboljte or
biotite gneis5 and quar~~ veins were observed locally.
A rather well_defined 

rectaflg~~~~ joint System is exhibited
in the granj~~ Measured joint sets have Strikes of approxi
mately 25 degre~5 to the northeast and 55 degr~~ 5 to the nor th-
west. The joint surfaces dip from near vertical to vertical
Scattered Oblique joi~ t5 were also encountered The depth
of water prevented the examjflatio of all outcrops, Consequefl~1y

the 
~neiss gr~~j~ contact wa~ not Observed 

Geologic liter
ature describes this Contact as being rather Sharp; however
lnclusio~ of the surrounding COUfl~~~y rock or gnei55 would
be expected in the granj~~ during its implacemen t This would
explaj~ the Presence of amphibiot~~ or biotite gnei55 in
the granite Biotite gnej55 is exposed at scattered intervals
in the Slopes bOunding the road to the Powerhouse No f au1t~
were Observed ±fl the field during this invest~g~~~ and geologj~

maps of the area do not show the Presence of any faul ts in
the imm ediate vicinity.

The darn app~~~5 to be foundcd on bedrock. At the high
Poin ts of the rock Outcrops along the dOwnstre~~ toe, the
darn appears embedded but this could not be verified .

-11-
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The grout in the rubble surface was found to be in good

condition except on t i r e  downstream face oi the auxiliar y

sp i liwa y where  the old pa \-~’rhouso race was built. The grout

had severely eroded from t he  rock surface , arid there was

leakage where the ori~rina1 head notes were plugged . The

vertical and horizontal alignment appeared to be good . It

was noted that one principal spillway gate is inoperable at the

time of inspection . The slurry gate located in the powerhouse

intake is also inoperable at this time.

3.2.2 Reservoir: The reservoir has side slopes of

‘I approximately 2:1 and are wooded . A sediment buildup was )

measured on both ends of structure , particularly the left, and

where the silt buildup is at the top of the dam adjacent to

the original powerhouse gates. No debris was noted upstream .

The daily surge from Philpott appears to bring debris to the

intake structure where it is cleaned by a trash rack. No 
S

sloughing of bank slopes was observed .

3.2.3 Downstr2am Area : The stream is stable with a

rock bottom showing essentially no signs of erosion or scouring .

A highway bridge crosses the river some 100 ft to 150 ft

downstream. The bridge decking is at the approximate height

of the top of impoundment. The downstream slopes are approxi-

mately 2:1 and the stream width is constant for some distance

downstream . The only debris noted downstream were rocks,as

can be seen in pictures in Appendix II. It was also noted

-12- 4
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that t h e r e  a r e  seve ra l  homes , industries, a sewage treatment

p l a n t , and shopping center located downstream .

3.3 E v a l u a t i o n :

3.3 .1 Dam and Abutments: In general , the structure

ap p e ar s  to be in good condition . It is recommended t h a t  all

the princi pal spillway gates be put in good working condi t ion

and that the concrete sills be repaired . All areas subject

to cor ros ion  should be pa in t ed . De te r io r a t i on  of the masonry -i

in the left auxiliary spillway should be repaired . The

seepage in the left auxiliary spiliway area should be monitored

quarterly to detect any changes in flow rate.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - S
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SECT ION 4 — OPERATIONAL PEOCEDURE S

4 .  1 P r o c ed u re s :  The S m i t h  R i v e r  Dam is us t -d  for

e l e c t r i c a l  e\~er  ; reduction. The normal :~ool t~ hj~v a t  ion is  
S

ma inta:n~ J by t h e  ;~ot-,’, ih o u s e  i n t a k e  an d o a t  ~‘s on the p r i n —

c i pal iT i i  1’~s 5 iy  . The powerhouse  i n t a ke  c ’:; r o ls  w a t e r  p a s s i n g

th rough the dam and maintains a pool elevation of approximately

694 to 696.5. The pool must be maintained at a minimum

elevation of 694 due to upstream industrial water intake

structures. During period s (daily) when water is released

from Philpott Reservoir the gates are opened during large

increases i n  inflows which cannot be controlled by the power-

house i n t a k e  in  o rde r  to maintain the  pool elevation below 697

msl.

4.2 Maintenance of Dam and Appurtenances: The maintenance

is the responsibility of the City of ~artinsville . Dam

maintenance consists of the follow i ng:

U Inspection of dam and ga t e s  each 8 hour s h i f t  (3

shifts per day)

2) Removal of debris from powerhouse intake several

times during each 8 hour shift.

3) Repair of appurtenances on an as needed basis.

4) Daily check of operation of pr i ncipal spillway gates.

4.3 W a r n i n q  ‘stern: No warning system exists.

4.4 Evaluation : The darn and appurtenances are in good

operating condition , and maintenance is be ing routinely per—

formed . 
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s l-:C’I’ I O N  ~ — I I V I ) R A U L I C S  ‘I ’D!~O 1 o~: I C  DES I G N

5. 1 Des i-in: No data was ~r~ a ii a b l e  for the Smith River

Da m.

5.2 IIvdroloq~ic E e c e r d :; : A USGS qoq in g  stat i on  ( O . ~07 ~0)

s l o c a ted  about  ~ m i l e  ic~-,’:: s t : . ‘am o I t i r e  dam w i t h  a dr - a i n a n e

area of 380 sq. miles. This  qaqe  has  been i n  o p e rat  ion  since

1930 and recorded  a m - i x i m u m  r i v e r  flow of 39 ,000 cf s  in Oct eber

1937.

5. 3 Flood Exp er i c n c o :  The max imurn  pool ci e vat  ion ~observed

was reached during a storm in June , 1972 and t h e  f l o w  re-

corded on the USGS gone down st  ream was  20 , ~00 cfs .  The

pool rose to e le v a t ion  6~18 msl durin g the t rop i ca l s torm A~ines

r a i n f a l l  in  June  1972. There  were  no records of pool e l ev at  ion

in the 1937 f lood .

5 . 4  Flood P o t e n t i a l :  In a c c o r d a n ce  w i t h  the  establi shed

g u i d e l i n e s, the s p i l i w a y  d e s i qn  flood is based on the es t i m a t e d

“Probable Maximum Flood” for  the req ion ( f l o od  d i s c ha rqe s

t h a t  maybe expected from the  most severe  com b i nat i o n  of c r i t i c al

meteorologic and hydrolog ic c o n d i t i o n s t h a t  are reasonab ly

possible) , or fract ions t h er e o f  . The P robab le  M a x i m u m  I ’leed

(P MF ) , and ½ PMF hy drographs  were  dove loped by the  SCS met hod

( R e f e re n c e  4 , Appendix  V) . Prec i pat ion amounts  for  tire f lo od

hydrographs  of the PMF and ~ PMF were t a k e n  f rom t h e  U .  S.

Weat her  Bureau in f o rm a t  ion ( Re fer en c e  ¶~ , Appendix V) . Appro-

p r i a t e  a d j u s t m e n t s  fo r  b a s i n  si ~e and shape were accoun ted  for ,

and flood hydr oqraph s  were de t  e rm i  nod by ut ii i i - i  nq u n i t  h v d r o—

graphs  of the Smi th  R i v e r  r~a s i n  as pr ov ided  by t h e  ~~i l r n i n n t c n

- - — -A  — —  ‘ — 
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D i  ~ t r l ot  Col  ps of  En o  i n& or;; . These hy d r o n  r ap hs were routed

t h r o u g h  t h e  ;;pi 1 l~~~ oy to dot  ei~~~i ne maximum pool eh.vations.

5. 5 Re;:c:voi r E e n u l at  ion : The r e s er ve  I r i s  r ca lat ed

by the principa l spi 1 iw a y  oat es and w at  or i-elcosed f rom Phi 1—

pot t Reservoir. P h i  loott  Rese rvo i r  reduces  t h e  in  f l o w  to the 
V

dam sign ificantl y by delay ing peak flows and effectively

reducing flow rates to the dam by be t t e r  than  5 0 % .

For routing purposes the pool elevation at the beginning

of the flood was assumed to be 695 msl with the princ ipal

spillwa y gates down and the powerhouse intake was not utili-

zed. R e se r vo i r  s t age — s t o r a g e  da ta  were taken from the USGS

Quadrang le (~ I o r t i n s v i l le  W e s t )  and stage—discharge data was

computed from available plans.

Floods were routed through Philpott Reservoir and added

to the local inflows at Martinsville to determine the inflow

hydrograph with time lag of 6 hours.

5.6 Over topping  P o t e n t i a l :  The predicted rise of the

reservoir pool and other pertinent data were determined

by routing the flood hydrographs through the reservoir as

previously described . The results for the three flood condi-

tions (PMF and ½ PMI’) are shown in the following ~ahle 5.1.

— 16—
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TABLE 5.1 RESERVOIR PERF ORMANCE

Flood Hydrograph
Normal  _____________________

Flow ½ PrIF PMF

Peak Flow , CFS
Inflow 15± 62 ,568 141,443
Outflow 8± 62,945 141, 950

Maximum Elev ., ft 708.1 716.2
~s1

Non Overflow
Section (Elev.
703 msl)
Depth , ft 5.1 13.2
Duration ,hrs 16 24
Velocity , fps* 9.7 15.5

Top of Principal
Spiliway Gates
(Gates Down)
(Elev . 696 msl)

Depth, ft 12.1 20.25
Duration, days 3-4 3—4
Velocity, fps* 16 20.7

Tailwater Elev. 664 694 717
(ft msl)

*Crjtjcal Velocity at Control Section

5.7 Reservoir Emptying Potential: The reservoir cannot

be lowered below elevation 684 rnsl.  During a normal dry

period , a river flow of 200 cfs is expected and it would take

approximately 8 hours to lower the reservoir to elevation 684

msl.
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5. 8 Lv ,t  I u ot  ion : The ap pr o p r i a t e  spi  l lwav  de s ign  lood 
V

is the PMF din to t I re  ‘~h r q h ” tr ~t :~ard  c l a ss i f i c a t i on . The

~;;~l l1w r\’ will -rs; ; 1S~~IV of the I ’~-~i p r i o r  to the r e s t - I  \‘oir ov r —

t o p :~ i r r n  t h e  non over  loi.,- sect  ion  (e l~~v at  ion 703 m s l )  }:‘lood

routing calculations m n d i L’ot e  t h a t  o v e r t op p i n g  of the  dam w i ll

occur and pool hei g h t  above the non overtlow section will be

12.1 ft for the PMF and 5.1 ft for the ½ I5ME .

The hydrolog ic data used in the ev a l u a t i o n  p er t a i n s  to

present day conditions with no consideration given to .future

development .

~~~~~~~~~~~~~~~~~~~~~
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(.1 Foundation and Abut v ;~- :rts: Smith River Dam is

believed to be founded across or i mmediately beside a contact

between the ~~~~ t ho rwcei  (‘,ran it and bi t i te onei ss ~cdi-ock .

Othe r  t h a n  ~:e:icra1 im~’n c ) v ( - m O n t  dr ~~w i  r i n s  ( 1 9 3 1 — 1 9 3 2 )  , the Ci ty

of ~~ortinsv illo was unable to locate the contract drawings or

desi gn and cons truc t ion da ta rela ted to the in itial cons truc t ion

of the s t r u c t u r e  in  the early 1900’s. Cons eq u e n t l y ,  only

ge n e r a l i z e d  i n f o r m a t i o n  ob ta ined  f rom the improvement d r a w i n g s

and by visual inspection is reported .

The dam site is located within the Piedmont Physiographic 
- ‘

Province of Virg inia , which is underlain primaril y by meta-

morphic and igneous rocks , but also includes some sed imentary 
V

rocks. These rocks range from Precambrian to Triassic in

age (Reference 3, Appendix v) . V

The dam site appears to be underlain by biotite gneiss

(Precambrian to Cambrian Age) and the Leatherwood Granite

(Late Paleozoic Age) bedrock . The biotite gneiss is a banded , V

light to dark gray colored rock which is fine to coarse-grained V

and is foliated (includes parallel orientation of minerals) .

It is exposed in the right abutment slopes. The grreiss

was intrud ed in the geolog ic past by the  younger  Leatherwood

Gran i t e , an igneous rock . The Leatherwood is a l i g h t  gray

coarse-grained , porphyritic granite and is exposed in the

-

‘ riverbed and at scattered locations along the left abutment.

Foliation previously measured in nearby biotite gneiss out-

crops strikes approximately 35 to 60 degrees to the northeast

and dips 45 to 80 degrees to the northwest. The thickness

of these rock units is not known .
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ac t  a i t h e  r u ct  one rniv r est on the contact l~~t ’~~en

t w o  d r f f o r o : .t  L O O K  t \ n o s , in this case , has  v~ V r v  l i t t  l o  b e ar i n~

a on t h e  S t  r
V
O C~~ an a l  i n t O it V 0~ t h e  d a m .  The I n t  of

he a r a ni t  o i n t o  t ho : r ~~ — e x i s t i  hiot ite e:relSs was oone under

con s  V r ule heat and nessure. The ~i; u-o c i a t ~d contuct mt ta—

mor: h x s m  ni-ocess c r ea t  t~d a gradational bond between the two

r o c k  t ypes , w h i  oh s hou l d  ho no mere  su s c e pt  i b l e  to w e a t h e r i n g

an d w e a k en i t r o  t han  w i t h i n  the i n d i v i d u a l  reck typ e s  themse lves .

6.2 I v ~u l u a t  ion : .

6 . 2 .1  F o u n d a t i o n  and A b ut m e n t s :  The imp r o v e me n t  drawings

i n c l ud e d  in  A ; V : , c I Vldjx I do not i n c l u d e  an~’ sec t ions  showing

the fe-and, it ron o~ th e  structure . Sheet 4 , A p i - e n d  ix I i nc l udes

a sec ti on  l i s t i n g  rock a t  the bo t tom of P i e r s  No.  2 , 3, 4 and

5; rangin g from e~ o~-ation 681.5± (No. 2) to elevation 692.0±

(Nos. 4 and 5) . Rock is also exposed a long  the downst ream

toe of the dam (See Overview Photo) . Based upon t h i s  i n f o r m a t i o n

and the a b u n d an c e  of bedrock in the downstream channel , it is

as sumed  t he dam is founded on bedrock , but we cannot yen f v

t h a t  the s tr u c t u r e  is key ed  i n to  the bedrock . Assuming  a

founda tion on biotite gneiss and/or granite , excessive settle-

ment of the dam does not appear to be a probler since outcrops

in the immed iate area consist of fairly competent , slightly

to moderately weathered bedrock. ~1easured attitudes indic~rte

t her e  are  p robab ly  no adversely o r ien t e d  weak p l anes  w i t h i n

the f o u n d a t i o n  rock that would act as a potential sliding

plane. It is not known whether a cutoff trench was installed

during construction; however , only minor seepa~Je would be

-20-
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expected along joint patterns in the foundation rock , if it

is similar to that observed in the downstream channel. The

t a i l  wate r  hei ght  in the downstream channel prevented the

observation of any seepage under the dam .

The r i g h t  abu tment in tersects  a very steep na tu ra l  slope

which includes scattered biot i te  gneiss outcrops . The abutment

appears to tie into slightly to moderately weathered biotite

gneiss at the base , but may include some residual soil up

higher . The abutment slope appeared stable with the exception

of minor sloughing along the roadway, which occurs in cut

areas. The slope above the sloughing areas is thickly wooded .

Bedrock is exposed along the base of the auxiliary sp iliway

in the left abutment. Examination of the physical setting

at the left abutment suggests that the dam rests upon or ties V V

into bedrock .

6.2.2 Stability Analysis: An accurate stability analysis

could not be made since neither contract drawings nor construc-

tion records are available to indicate the foundation embedment.

However, an evaluation was made in accordance with Section

4.4 of Reference 1, Appendix V. Assuming the structure H

rest ing upon a horizontal bedrock surface, the stability was

evaluated with respect to sliding resistance and overturning

assuming water at the dam crest, and 22 f t  over the crest

which corresponds to the PMF. Calculations are included in

Appendix IV. Factors of safety of 1.34 and 7.42 were

obtained for the sliding conditions for the two pool level

conditions , respectively. The factor of safety
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FIELD OBSERVATIONS

Name of Dam: Smith River Dam, Va. No. 8913

County : Henry

State : Virg inia

Coordinates : Lat 360—39.9’ Long 7 90 — 5 3’

Date of Inspection : May 1, 1979

Weather :  Fair , temperature 720F

Pool Elevation at Time of Inspection : Elevation 6 9 4 , 5  M . S . L .  -
V

Tailwater at Time of Inspection : 664,0 M.S.L.

Inspection Personnel:

Schnabel Engineering Associates, P.C.
Ray E. Martin , P.E.
Stephen C. Werner (recorder)

- J. K. Timmons and Associates , Inc. H
Robert G. Roop, P .E .
William A. Johns (recorder)

City of Martinsville, Virginia
Robert I. Corekin

State Water Control Board
Hugh Gildea

1 Concrete/Masonry :

1.1 Seepage or Leakage: Seepage estimated at less

than 1 gallon per minute (gpm) per seep was observed at

scattered locations along the left downstream abutment slope.

- ~

, 
. Heavy iron staining , an indicator of long term seepage,

was identified with several of these seeps . Minor seepage

(less than 1 gpm) was also present along the left auxiliary

spillway at Pier No. 4. The water appeared

to originate from behind the abutment-slope contact and pass

- 
. 

111—1

— - -~ V

-I ~~~~
- - - -V .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



through deteriorating mortar. The gate between Piers No.

4 and 5 of the auxiliary spiliway was boarded up with timbers.

Although no seeping water was observed , the accumula t ion  of

sediment along and at the base of the t imbers ind ica tes

seepage has occurred here in the past.

Seepage estimated as up to several gpm was passing

through the mortar joints below the auxiliary spillway crest

gate betweeen Piers No. 2 and 3 during the inspection . The

former gates between the right auxiliary spiliway abutment

wall and Pier No. 1 and between Piers No. 1 and 2 were

boarded up with timbers; however scattered seepage estimated

as up to several gpni were observed passing through some of

the timber contacts.

Leakage was passing below the spiliway crest gates,

particularly between Gates No. 7 through 14 numbered from

the right abutment. The estimated leakage flow ranged from

less than 1 gpm to more than 100 gpm. The greatest flow

appeared to occur at Gates No. 8 and 11,

Seepage was also observed on the right abutment behind

V 
the powerhouse wall.

1.2 Structure to Abutment/Foundation Junction : The

right abutment ties into a steep, na tural , heavily wooded

slope consisting of slightly to moderately weathered biotite

gneiss between the river and access road and highly weathered

biotite gneiss and residual soils along and above the

access road. The residual soil generally ranges from a



t 

silt y sand (SM) to c l ay e v  s i l t  ( M L )  . -Onl y m inor slouqhing

was ol’cI~(-rved al.ong the road cu t .  The l e f t  abu tment  c o n sis t s

- - of slieh t to m oderate h e a v i l y  ~‘es ~e ta t e d  ~~~~~~ w h i c h  h~ive

deve lo 1- & ’d i n  a l l u v i a l  depos i t s .  The dow n s t r e a m  s l ope

co n s i s t s  of s t e e p  brush covered slopes , which exhibit

— 
- scattered washes of erosional channels. The slope appears

to consist of residual soils with scattered weathered bedrock

outcrops and f i l l  soils rang ing from sand , s i l t  to c lay

materials which include some rock debris. -

1.3 Drains: The lower sluice gate is inoperable.

1.4 Water_Passages: Water inlets to the powerhouse are

in good condition . Headgates are operable and debris is

removed daily.

1.5 Found ation : Bedrock is exposed throughout the

downstream channel from the spiliway base to the powerhouse.

Rock examined in the stream channel Consists of sli ghtly

weathered , light gray to brown granite with bands of amph i-

bolite or hornblende gneiss and quartz veins. The bedrock

contains well developed rectangular joint sets (N25E , 90

and N55W , 90), which are accompanied by periodic obli que ly

intersection loints. Sliqhtly weathered light gray hiotite

- 
gr’~eiss occurs along the right abutment near the powerhouse.

- 
- The depth of tailwater prevented the visual i,nspection of

all outcrops. However , at the h i gh po in t s of dam—foundation

- 
‘: contact it appeared the dam is embedded . The depth of

1 this embedment , if any , could not be verified . The contact

-

i i V

- 
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_ _ _  w - ~~q~~m---

b e t we en  t he  ~m : a n i  to and bioti to ~m ne i occurs along or

beneath the dam; however this contact was not located dur i n q

the I ns1’ect ion .

1. 6 
~~~~~~~~~~~~ V Pr~~~

c.kV~~
: Grou ted  m ock su r f a c e  is i ri oood

condi t ion except on face of auxi 1 i4iry sp i 1 lwav  where  . m r ~~m m t  i s

eroded about 3-4 inches from rock surface. A minor rock

failure exists between Piers No. 2 and 3 where mortar has

eroded away f rom the rock.  M o r t a r  eros ion  was a l so  observed

be tween P i er s  No. 3 and 5 in the a u x i l i a r y  s p i i l wa y .  O v e r a l l ,

V su rface erosion was observed , hut  the mor t a r  genera l ly appeared

to be good .

1.7 Structural Crackinq: No crackimie exists on the

spi 1 lw ay .  The powerhouse has so~ie cuack  i ny and spa l I i  ny

of concre te  a t  the rear f o u n d a t i o n  w a l l .

1.8 Ver t ical and_Hor i zon ta l  Al i~ pr n e n t s :  Good .

1.9 Monolith Joints : None , V

1. 10 C o n s t r u c t  ion J o i n t s :  U n s e e n , s u r fac e  covered

w i t h  G u n i t e .

1.11 Frosion of Abutment  S lopes :  Occasional minor

slough ing  was ob served a l o ng  t h e  access t -oad to t he powerhouse
‘ a long the r i gh t  abu tmen t .  Scattered washes or small 0105 ion

channels  ex i s t  on the downstream side of the left abutment

a d j a c e n t  to t lie R o u t e  220  h i o l i w 4 i y  em bank m e n t .

2 (
~ated Spiliway:

2.1 Concrete Sill: Fair condition ; weathered but

s t r u c t u r a l i -
- sound . N eeds q rout i nq

I 1— 4

— - - -



2 . 2  Approach Channel: None. -

2.3 Discharge Channel :  None.

2.4 Bridq~e and Piers :  Good condition. :~eed painting .

2.5 Gates and Operat ion E qu ipmen t :  One gate not

operable .

3 Reservoir : In good condition , slight to sLeep

slopes, no debris noticed .

3.1 Slopes: Moderate to steep natural slopes with

scattered bedrock outcrops bound most of the right or west

side of the reservoir. These slopes are thickly wooded .

The left or east side of the reservoir consists of alluvial L
or stream deposited materials in which shallow slopes have

developed . This side of the reservoir is open to thickly

vegetated .

3.2 Sedimentation : Sediment build-up is apparent on

the left side of the reservoir; however , the balance of the

reservoir maintains approximately 23 ft of water. 
V

4 Downstream Channel:

4.1 Condition: Scour appears minimal in the bedrock

exposed . The downstream area is characterized by a broad

V river channel of constant width. Several bridges exist.

4.2 Slopes: Moderately to steeply sloping natural

slopes occur on both sides. The slopes are ,generally vegetated

and include scattered wooded areas.

4.3 Population and Facilities: Commercial and industrial

development,along wi th several homes, exist downstream~

-

~~~~ III—~I ________ 
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-

5 I n s t r u me n t a t i on : -
a

5.1 rlonumentation : None.

5.2 Observation Wells and Piezom e ter s : No ob s e rv at i on
w e l l s  or p iezometer s were loca ted  d u r i n g  our fi e l d  o bs e r v at i on s .
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APPl - ~N D 1 X  IV

S’~Al~ I t~i 1’Y A~~-\ I V~ I S

This  a n a l y s i s  was performed in a c cor d a n c e  w i  Lh

Section 4.4 of Reference 1, App ond ix  V.
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