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SEC~J R ) T Y  C L A S S I F I C A T I O N  OF THIS PAOI(W h ar Del. JnI.rod)

20. Abstract

Pursuant  to Pu b l i c  Law 92— 367 , Phase I Inspection Reports are prepared
under guidance conta i ned in the recormiiended guidel ines  for safety
inspection of dams , published by the Office of Chief of Engineers,
Washington , D. C. 203114. The purpose of a Phase I investigation is
to iden t i t y expedi t ious ly  those dams which may pose hazards to human
l i fe  or property.  The assessment of the genera l conditions of the dam
is based upon avai lable  data and visua l inspections. Detailed
investigation and analyses involving topographic mapping , subsurface
investigations , testing , and detailed compu tational evaluations are
beyond the scope of a Phase I investigation ; however, the
investigation is intended to identify any need for such stud ies.

Based upon the field conditions at the time of the field inspection
and all available engineering data , the Phase I report addresses the
hydrau lic, hydrologic, geologic, geotechnic, and structu ra l aspects of
the darn. The engineering techniques employed give a reasonably
accurate assessment of’ the conditions of the dam. It should be
realized that certain engineering aspects cannot be fu l l y ana lyzed
during a Phase I inspection. Assessment and rem edial measures in the
report inc lude the requirements of add itional iridepth study when
necessary.

Phase I reports Include project Information of the dam and
appurtenances , all  exis t ing engineering data , operational procedures ,
hydraulic/hydrologic data of the watershed , dam stability, visua l
i nspection report and an assessment Inc luding required remedial
measures.
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~~~ lACE

T h i s  u j  ~~ t is p1 ~~~ ed un c l e r yu  i dance con t a i ned in the
nde d Cu i  d c l  i r ies  f o r  ~~~~ ft  ty  I n~;pec- t ion of Dams , for

Phase  I Inve ’;  t i yat i ons .  Coj t i  t S of t ht ’~~~~ g u i d e l i ne s  may be
elt ai lIed ft em the Office of Chief of Erty inec : s, % • : . a sh i n y t o n ,
D. C. ~O ~ l 4 .  The pu~ pese of a rh.- t se  I Invest i g. i  t ion  is
to i d i l It  i f y  t ’xped  it i otisl y t 1I I ’~~~O d~~E llI S wh i t.’h l i l ly  j ,~’;(’ ha ; t z  ds
t o  h t i :, t n  1 i f o 01 j I  ~~~j t ’ 1 ty .  The .t .~ •mc i t t  of t h e  g en er a l
ce~ d i t ion of the dim is based upon available d i  t a and vi sual
i m.pt °C t i Of l S  . Detailed invest i ga t ion, ari d an a l yses  i nvol Vi zig
t pej I ap hi c in ap p i r i g ,  subsurface i n vt s t i ya t ions , t es t i ng ,  and
dc t a ii ed c. n 1’ut ~ t i on~ I eva I nat I ens .ere beyond the ~.cop e
of a Ph ase I i nVt ~~; t i g a t  i o n ;  1tet ~e ve r , the  i n v t ’s t  i g at  ion is
I ri t ended to i den t  i f y any need for such studies.

In i ev iew i fly t h i s  eport  , i t sh o u l d  be t e a  i i  zed that
t h e  eport  ~‘d cond i t  ion  of t h t ~ dam is b I S IcI on obser  v a t  i OflS
of f i e ld  c o nd i t  l o r i s  a t  the t l ine of i nsp e ct i o n  a l o n g  w i t h
da ta  .iv,ii1 ,ibl ~ t o  t he i n . 1 I t c t  ion t t - . im. In .ises where the
res vo I r was  1 owered or di a i ned prior to i nsp ect  ion ,
such ~ t ion , whi le i inpi ov I ny t he s t ah i  ii ty  and s i  ft  t.y of
t he il tm , i~ ~V s t he 1101 m t  1 1 () ,i (1 on t he s t t t i .  t tir e a iid m a y

c • t  t a in t ’ondi t ions wh I oh m i g h t  ut b t t w i  se be dot ec ’ t  able
in ‘cc t ed t i t i d e  r t he noi  ma 1 )( 1 .1 t I t ~~ nV i I Oiimefl t of the

st t u ct  tu e .

~ t is i 1111)01 t ant to not e t hat t he c nd i t ion of a (lam
dope IUI S on f l t i f lht • 1 OtI S and c ’Oi I n  t I I )  t I ~ P (‘11.4 I ) . 1 11(3 ~ II I I na I and
ex t  et nal tOlicl I t IOnS , and is  c ’V O l t l t  i o i i a~~y in nat n r c .  I t
woci 1 d he incorrect to as sume that  the ~~ i c S t ’ t l t  t ’Ond i t  ion
of t he dam Wi 1 1 con t i flue t o  i ep i  ( ‘Scfl  I t h e  t ’01111 i t  iO n  of t h e
d.t m at. seine p o i n t  i n  the f ut u t  c . Onl y through f r e q u en t
I f i S p O c  t lori S can unsafe cond it i OIlS he tIc t cc t i d  and only
t h rough con t i nuod ~ ai e ,iii d IIIa u t  cii .IIu’e can t ht’se t’ond i ti  ens
be pi ~‘vcn t  ed or cot t e c t  od .

Ph.i se I i i )  S~~0c t i ens a it ’ mn’it i n  t e mil d t 0 p1 ov ide ci c t .i i i  ed
hy d r o lo g ic  and  h y d i  .iti l Ic  an a l y ses .  In , 1 c O t  dance w i t h  the

i h i  sh’’~I c.tI idol i D~~~S , I he ~pi 11 way Te t t 1 ood is ha sod on
the ~ st  j M t t t . d  “Probable ~~a X i n 1 u r n  F lood”  for  t h e  i t ’q i o f l
C o  t • , t  t c n t  I )  . t s o I i . l l ) l y pt - s i l -~l c ’ s t o i t i l  i m i t t  t ) , or f i a c t  i t ’n s
t h t i tof. flc ’causo of t h e  I n . i q n i  t t ide and t a t  i t y  of such a s t o t m
t V c nt , a fi tid ing tha t  a sp i 1 Iway w i l l not e;s t he t e s t  f lood
• .h~~ i l ~1 n nt  he in  I o r  p i t t e d  ,is nI ’ c s s l r i  ly pos ny a hiqhly

5.1 d~ ’. , t : i t e 4 ’t ’ i l e l l  t io n .  The t t n t  I i tiUld ~~ o v i d e s  a m ’ . t s u re  of
el a t  i ye spi 1 Iway c ipac i t  y and  ~a’ t yes as . tn  a i d e  i n

determin ing the ne ’ed for more dot a i led hydi olog i c and
hy d raul ic st u d io s , cons i dci ’ i ny t h e  si ze of the dam , i ts
genera l tonid I t ion a ml the downs t t eam damage pot t ’nt I al.
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~~~~t : ’~~ ot b t i:i : I’emtts  C z c e ’k Dant Va . No . 1 9 5 1 0
t~ t . t t c  : V t :  i n i . l
L O U f l t ’~ : ~~i St

V~~C~ ~ .i.i d ~~n t t t  : L’oc b t l r n
Coot d nat c S  : l a  t 3 t~° 58 . 7 ‘ Long 820 ~~ 4 • 9
i~ earn : i’OtlIS Cr ~~~~~ k
D a t e  et Iris 1 .c t ion: May 23 , H79

BRIEF ASSI-:SSMENT OF DAM

‘.‘or~s cr o ck  D i n  i s  an t u n i c  1 n o t c e d  c o m i t ’ t ~~ t c ’ ~~ tih1e arch

St r u c t  n r c  a b ou t  20 I t loiiq arid 3~ ft h i qh  wh i c h  i nc lud t s a ~,i I ~wav

150 ft lon~ by 3 it  deep . Water is d i  schar ~ted ever the

S p I  1 l w a v  sect ion and drops i n t o  a r i~~t-a~ basin. The dam

is lo ci t ed on l oins Creck  about 2.3 mi lt’~ n o r t he as t  of Torns

C r eek , Vi r~ in ia

Tllc  t i am Sc ’ I V c ’S a s a  w a t e r  su p p l y  f o r  the Town of

C o e b u r n  and is owned and ma i i i  t a inetl by t he Town of (‘o& bu:-n

The dam was cc ’nst  ruct- ed in 1964.

T h e  s i l  lwa\ -  w i  li pass 20 per ce n t  of t lie PMF .

Based on criteria es ta t - l i shed by  t he D e p a r t men t  of t h e  Al-my ,

Off ice of the Chief of Lnqinet’rs (OCE) , t h e  a p r o p ri a te  sp i l l —

wa\ d e s i qn  flood (SDF) is t h e  ~ PMF . D u r i n q  the “~ PMF , the

dam wi 1 1 be eve rtoprc ’ 1 to a depth of 1 . 8 ft max 1 11mm , at

a m a x i m u m  V t l  Od’ i ty  of 6 I ps , and wi  1 1 be o ver t  opped for a

I cr i od ot II hours . The dam is  r a t  ed i n ad e q ua t e  but not

sen otis lv i t i a t l equa t e

~
‘v ’ i  i l l , the d im .iepeared t o  i t ’ in  Vc ’ I \  ~iood condition at

he time ol the inspe ct ion. The act n a l  st i ’uct  ~~re appears to

be si  in i i m r to t he des i c i r l  d r a w  i nqs

—1—
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An eva l ua t ion of t h e  s t a b i l i t y  condi ti on could no t be

made since s u f f i c i e n t design data , calc u l at ion s, and con—

sru :tion data , were not  available. A stabilit analysis

was made with a Portland Cement Association computer program

for a double-arch concrete dam . Based on review of the

test bor ing da ta , the fou nda t ion and abu tmen t s  are s upv r~~ed

on competent rock suitable for support of the dam.

• The visual inspect ion revealed no apparent p r o l l l L m s

concerning the safety of the clam . However , the  fo l lot ..’ing

r e m ed i a l  measures are recommended:

(1) A s t a f f  gage shou ld be i ns talled to moni tor  water

levels.

(2) Action shoald be taken to prevent erosion at tha

dam abutments during periods of overtopping or careful ob-

ser v at ion of eros ion is requ i red  in order t h a t  cor rec t ive

measures can be tak en immedia tely after erosion occurs.

( 3) The h ighway  d ra inage  pipe located above the r i ght

upstream abutment should be relocated in order to prevent

slope erosion and f u t u r e  damage to the dam .

—2—
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1. 1 . 1 A u t h o r  i t  v :  P t i b l  ic  Luw th’~ 3r 7 , 8 Auqu st 1~ ~2 ,

a nt  h e n  ct ’d li e )~c c r e t a r v  of  t h e  A r my , t lironoh the

( ‘o : n s  ot  t - n L 3 i n e e r s , t o j n i t i a t c  a n a t i o n a l  r r o q x a m

of s a f e ty  i n s: cct  ions  of  a im s  t h i o u q h o u t  the V i i i  t ed

2 t  a t  es .  The N o r :  e lk  Di s t n e t  ha s  been  as si~~ri~’d t h e
9

r e s : -o n s i b i lj t v  of st1 ; L -r v i s 1 : n~ t h e  1f l 5 1 c - c ’t  ion of d am s

i n t he CL ~:n:no nw e a 1 t h of V i r Lt n i a .

1 . 1 . 2  P r n o s o ot I n s :  c - c t  i on:  The P u r I ~OSt ~’ I S

t o  c o r - l u ct  a Phase  I in s p e c t  i - it a c c o rd i n g  to t h e

Pc t ’i~i:nond~ d ~ui delinos f o r  Sa f e t v  In sp ect  ion  of Dams

(see P~ - f - i  ence 1, \onendix V ) . The m a i n  r es ; o n s i —

b u t  ty is to expt’tll t jousi i t -lent I f y  t hos e  darts w h i c h

may be a p o t e n t ia l  ha~:ar d  to h u m a n  l i f e  or p r o pe r t y .

1. 2 Pro~ t’ct D e s e t  I io n :  Tent s C r e e k  Dam is

a concrete double a r c h  s t - m et  nrc a~’j rox i m a t  e l y  320 ft

long and 36 f t  h i gh .  The c r e s t  is 5 . 4  f t w i d e  and at an

e l e v a t i o n  of 22 ’~6 ‘1.S.L.  (se e P l a t e s  2—5 , A Cp en d i x  I . )



—

The sp i l iw ay section is 150 f t  long by 3 f t  deep w i t h  a

cre st e l e v a t i o n  of 2293 M.S.L. There is a 30-inch dia-

meter  i n l e t  at e levat ion  2 2 6 2  M . S . L .  located below the

crest , which  is used to d ra in  the lake , and two 8-inch

water intakes located at elevation 2261 and 2253 M.S.L.

(See Plate 6, Appendix I.)

1.2.2 Location : Toms Creek Dam is located on Toms

Creek , 2 . 3  miles  nor theas t  of Toms Creek , V irg in ia , (See

Sheet 1, Appendix  I)  .

1 . 2 . 3  S ize Cl as s i f i c a t i o n :  The dam is c l a s s i f i ed

as a ‘~sma1l”  s ize  s t r u c t u re because of h e i g h t  and m aximum

sto rage.

1.2.4 h azard Classification: The darn is located in

a r u r a l  area ; however , based upon the location of a home

and water filtration plant approximately 300 ft downstream -

(See Pho to 1, Appendix II ) ,  and the indus t r ia l  development

and several homes w i t h i n  2 mi les  downstream of the dam ,

the dam is as signed a “significant” hazard classification .

The haza rd  class i f i c a tion used to categorize a dam is a

func t ion  of location onl y and has no th ing  to do wi th  its

s t a b i l i t y  or p r o b a b i l i t y  of f a i l u r e.

— 6 —
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1.2. 5 Ownership: The Town of’ Coeburn owns

and operates the dam.

1 . 2 . 6  Purp ose :  Wa ter supp ly for the Town of Coeburn.

1.2.7 Desi9n and Construction Histp~~~: The dam

was co nstructed in 1964 and was designed and

- constructed under the supervision of Hayes , Seay ,

Mattern and Mattern , Engi neers , for the Town of

Coeburn .

1 .2 .8  Norma l Ope r a t i o n a l  Procedures : The

spi l lway is ungated ; therefore , water rising above

the crest is au tomat i ca l ly d ischarged  downstream .

1. 3 Per t inent_Data:

1.3.1 Drainaqe A~~ as : The drainage area

is 3 . 2 3  square m i l e s

1 .3 .2  Discharge at Dam S i te :  Maximum known

flood at the  darn s i te occurred in 1977; however ,

the pool e levat ion was not observed .

Sp i l lway  Discha rge :

Pool, at Crest of Dam (El  2 2 9 6 )  2572  CFS

1.3.3 Dam and Reservoir Data: See Table 1.1,

be low .
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Table 1.1 DAM AND R E S E R V o I R  DATA

kt~
;ervojr

E l e v a t  ion 
- 

S to r a t~e 
- -Feet Area Ac me Water shed l ong thI t e m  M . S . L .  Acres  Feet Inches  M i l e s

Crest  of Dam 2 2 9 6  3 .3  51 .33 .2
S p il iw a y  Cres t  2 2 9 3  3.1 46 .30  .2
Streambed at
Downstt-~.arn ‘I’oe 2260 — — — —

4
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SE CT iON 2 — ENG [N ERR I NG DATA

2 . 1  Des i c i n :  The dam was  d e s i g n e d  by Hayes , Seay ,

M a t t e r n  an t - i  P.i t t e r u  of Roan oke , V i r g i n i a .  On ly  de s ign

drawIngs and t e s t  b o r i n g  logs w i t h  p r ess u r e  t e st  da ta

were available. Design drawings are  a v a i l a b l e  at the

O f f i c e  of the Town Manager , Town of Coeb urn , Virg inia.

The hy dro lo g ic and hydrau lic d es i g n  report was not

a v a i l a b l e .

A subsurface investi gation was conducted at the site

by the eng in t ’e r  d u r i n g  the i nit i a l  desi gn st ages .  The

i nvestigation included the drilling of 10 core borings

and ~a e~ - a t l nc ’ t o : ;  t s  i / o l e  i .nn ~o in 7 o the 10 holes . n:~~ complete

des i - f l  I e por t  was  not p rov ided ; however , tes t  bori ng logs

a nd p r~ i sti nt ’ t ( ‘St d at  a a me i n c l u d e d  in Append ix  IV.

I~or i ny I oca t i o n s  a re  shown on Plate 2, Append ix  I .

The dam is an unreinforced , double-arch concrete structure.

Design details are ~rescnted on Plates 2 through 6 , Appendix

I. A review of design drawings indicates a 15 ft wide trench

was to be excavated into weathered rock (Elev. 2248.2 M.S .Ualong

the  c t ’n t er l  i t i e  of t h e  dam ( P l a t e  5 , Appendix I) . All

rt ’m a l t i i n c J  u n s u i ta b l e  m a t e r i a l s  were to be removed and over—

excavated areas were  to be backfilled with concrete to

e l e v a t i o n  2248.2 , M.S.L. The excavation beyond 150 ft left

and 100 f t  r i ght of center was planned to the top of sound

rock un til 50 ft from the abutments. Then the excavation

was made to the top of weathered rock . A grout curtain

consisting of a sing le li ne of p r i ma ry  grout  holes spaced

-9-
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a t 10 t on ce i d  em: ;  t - x t  ended 17 ft below t h e  sound rock line.

1~~~; I h e  c i I od t h a t  secondary  g r o u t  holes  may be

i c - L I ! j c -J a t  i : i t  t i  1 1 1 t h i a t  t s J ) a c i X i C JS to comp l e t e  the grout

c i i i  - i i  . T i  ti s t h i  ( ) c ) ~; i i  W er e  0 be c o n s t r u c t e d  in the abutments.

st  i u t - • t t i r e  i~- ts t h e n  cons t m e t  (‘d in  i n d i v i d u a l  r i n g s  as

shown i n  d e s i gn , P l a t e  2, A p p e n d i x  I .

R e f e r  r i zig to  P l a t  e 2 , Appendix I , abandoned  m i n e  sha f t s

e x i s t  a p p r o x i m a t e ly 150 f t  below g r o u n d  s u r f a c e  and i m m e d i a t e l y

up s t re am fro~ti the  s t r u c t u r e .

2.2 Construction : The constructtion records are

not av~ ilabIe. The clam was constructed by Alleg heny

Construction Company of Roanoke , Vi rg inia and was comple ted

in 196 4 .

2 . 3  Op e rat i o n : There are no known operation records.

2 . 4  E v a l ua t i o n :  E n g i n e e r i n g  c a l c u l at i on s  are  not

available , but t h e  de s i gn draw i ngs are  r e p re s e n tat i v e  of t h e

dam and are good enoug h for  r e v i e w . There ar e  no

records available for dam performance.

— 1 0 —
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SECTION 3 — V I S U A L  I f l~~P1-~CTI ON

3.1 F i nd i  n h j s :  The g e n e r a l  c o n d i t i o n  of t he  dam was 4

good at the time of inspection. Field observations are

o u t l i n e d  in  A p p e n d i x  I I I .

3 .1.1 G e n e r a l :  An i nsp ec t ion was made 24 May 1979

and the weather was overc ast w i t h  l i ght rain and a tem-

perature of 60°F. The jc ool elevation a t  the t ime of

inspection was 2293.1 M.S.L. and the tailwater elevation

was 2 2 6 0 . 4  M . S . L . ,  w h i c h  corresponds to norma l f l o ws .

3 . 1. 2  Dam and Sp i l iw a ~~: The dam was in good verti-

cal and h o r i z o n t a l  a l i gnment and construction joints showed

no d et e r i o r at  ion , except  f o r  some o c c a si o n a l  o f 1 er ve r~ence

staining . Some minor cracks were observed in the darn

near the left abutment. There was no spalling of concrete

on the dam or sp il iway and there was no ev i dence of any

l eaks .  The 3 0 — i n c h  d r a i n  and the raw w a te r  intakes were

ope ra t iona l , and they  showed no si gns of d et e r i o r a t i o n .

The r ipr a p  at the plunge pool below the sp iliway was not

eroded and appear ed in good condi t ion.

A small area directly above the contact of the dam

and ri ght abutm ent is ero d i ng due to ru no f f  water f rom a

30 inch CMP hi ghway d r a i n  ( See Photo No. 2 , Appendix IT)

Eros  i o n  is  o c c u r r i n g  i n  the  fo rm of embankm ent  siou cj h i  ng .

Bedrock was not exposed in the  a b u t m e n t s , but  was

present at  s cat t e red  l o c a t i o n s  up s t r e a m  and d o w n s t r e a m

from th e  (lam in cu t s  a long  R o u t e  652 .  The bedrock i s  ~‘:;~;en—

ti~il1y flat—l ying and consists of alternating bed s of sand—

—Il—



stone and shale  w i t h  occas ional  cong lomera te and i n t e r b e d s

of coal. No faults were observed in the field during this

i nv es t i gatio n and geologic  maps of the area dc not show

the presence of any  faults in the immediate vicinity .

3.1.3 Reservoir Area: The reservoir area showed no

deb r is  an d ha d s ide slopes of approx imate ly  1:1. Only  minor

s l o ugh i ng  of bank slopes was observed . Sed iment was

observed at  the  upper end of the r e s e r v o i r .

3.1.4 r~ow n s tream Area: The downstream ch annel showed

no erosion or debris collection . The channel is well

def ined and is generally a narrow floodplain cov ered with

brush and trees. Side slopes are approximatel y 2 :1 at the

edge of flood p l a i n .  The f l o o d p l a i n  is approximate ly 100

f t  wide except immedia tely below the  dam where  it  is res-

t r i c ted  to 30± ft. One home and the water filtration pla nt

are located approximate ly 300 ft downstream . They appear

to be approximate ly  5 f t  above the st reambed . Add i t iona l

homes and a coal h a n d l i n g  opera t ion  are located along the

stream f loodp la in  over a 2 m i l e  d is t a n c e .

3 . 2  Eva lua t ion :

3 . 2 . 1  Darn and Spi 11w~1: The d cr T ~ wa s  in ve ry  good

c o n d i t i o n  at the t ime of inspection , and appur tenances

( v a l v e s )  were in  good o p e r a t i o n a l  order. Increased sedi—

ment bu i ldup in the reservoir and minor surfa ce damage to

the dam are likely as long as sloughing continues below the

30 i nch CMI’.
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~ EC I’ 1 L~N 4 — ~)PFRA T I f ~NT\ L I ’ E t - C E b !~ RE S

4 
4 . 1  ~ roced u : t ’s: Torns Cr eek Darn reservoir is

used  f o r  \s d  t or supe  ly  f o r  t h e  Town ot Coeburn .  The

n o i m a l  poo l e l e vat  i on  is  m a i n t a i n e d  by an o v e r f l o w

s e t  I l wav  w h i c h  is t h e  e r i n c i o a l  s p i l l w av .  w a t er

supply  i s  cons t~i n t  1 d raw n  o f f  t h r o u g h  t w o  8 — i  r ich l i n e s .

~ur  ing p e r i o ds  of b e low  norma l f l ow s  w at e r  d is c h a r ge

is ma m t  ~ i nod t h r ou q h  t h e  darn 11V t h e  demand for water

s u p p l y .  D u r i n g  p e r iod s of n or m a l  f l o w s , t h e  pool

e l e v a t io n  i s ma i n t a i n e d s l i g h t l y  above t he over f l o w

sp i l lwav, and d i s c h a r g e s  do w n s t  r e a m .  Large  inc reases

in inflows , w h i  oh cann o t  be ab so rbed  by st o r ag e  and

the  sp i I lw ay , a re  passed over the n o n — o v e r f l o w  sect ion

wh en the pool r i ses above e l e v a t i o n  22~i6 r~ .s. L .
l’here i s  a 30 — inch d i a i n  p ipe at  ~ lo v at  ion 2 2 6 2  M . S  .L.

used to d r a i n  t he r e se r ve  i r .

4 . 2 ~ta m t  enance of Dam and A j ’ pu r t t sn a nc e s :

‘~a i n ten an c e  is  t h e  rt ’spens i b i  1 i ty of the Town of Co~Th u r n .

~ a i n t e n ~ince  cons t sts  of darn i ns pe c t  ion and ‘iebris ~enoval

The operat  nq a p p u r t e n a n c e s  ar - e  r ep o r t e d l y  i n  wor k i n g

order .

4.  3 Ica rn  i nq Sv s t em: N o w a r n i n g  sv st  em e x i s t s .

4.  4 l-~va 1 -aa t i on :  The darn and aepu i t  en at ì c es  a re

in ;ood olce r a t  i nq c end  i t ion; and ma i nt en an c e  i S

rout  i ne ly per f o r  med . The ma i nt  e n an c e  of the darn is

adec~ua te .

-13- 

-—
~~~~~ 

-
~~~~~~

—
~
—— -- , -— .

~~~~~~~~



~ 1
r

I

~; 1:cTlc )N 5 — }l Y 1 ) R A U l 1C~~~h i Y D R O UOdIC DATA

5 . 1 l i es i ~:n :  No h t y dr a u l  r c1 ’hiy dr o log  ic  da t a  is

available.

5 . 2 h l \ - d ro log i c !~eco id:; : There a r- e no iec rds

a v a i l a b l e .

5 . 3  Flood F xp e r  i er i c e :  The m a x i m u m  pool e l e v a t i o n

o bse r v e d  was i n  A p r i l  01 1977 .  The poo1 e l e v a t i o n  was

not rt co:ded , but it was Observed that the out  f l o w  was  con—

t a m ed w i t h i n  the spiliway. 
-

5.4 Flood Potential: In  accordance with t h e  e s t a b —

1 : shod g u i d e l i n e s , the  sp i I i w a y  d es iqn  flood is based on

he es t i m a t  ed ‘ Proba l ’  l e M ax I mum Flood ” f o r  t h e  l e g  I on

fl ood discharges that may be e xp e c t  ed f r o m  t lie most

seve re  combin~it ion of cri t ica 1 me t  e or o l oq  i c and hydrologic

conditions that a re  r e a s o nab ly  poss I ble) , or fr a c t  ions

L t h e r e o f .  The Probable  Maximum Flood (PMF) , ~ PMF , and 100—

yea r  Flood hydrographs wore d e v el op e d  b y the  SCS method

( R e f e ren c e  4 , Appendix  V ) . Proc ipi tat ion amounts fo r  the

flood hy drograp ~~s of the  PMF , ~ P~1F , and 100—Year  Flood

are taken from the U. S. W e a t h e r  Bureau  I n f o rm a t  ion ( R e —

fe  r e n c o s  5 and 6 , Append ix  V ) . Ap~ ‘Fop r i at e a d j u s t  men t s

fo r  b a s i n  i ze and shape were accouii t ed for. These

hyd rol; raph:; ~~~~ 
- r e  i -ou t  od t -h  rough t he r c ser \‘O r F t 0 do L er —

m i n e  m a x i m u m  poo l e l e vat  ion s .

— 1 4 —
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5 . 5  Et :;t -~r v oir  R ’~g u 1 a t i o n : For r o u t i ng  purposes ,

the poo l at  the  beg i n n i n g  of f lood  wa s  assumed to be

at e lev a t i o n  2 2 9 3  M . S . L .  R e s e r v o i r  s t a g e — s t o r a g e  data  and

s t ag e — d i s c h a r g e  d a t a  w e r e  d e t e r m i n e d  f r o m  the a v a i l a b l e

p l a n s , f i e l d  m e a s u r e m e n t  and U SGS q u a d r a n g l e  sheets .

Floods were routed t h r o u g h  the  r e se rvo i r  u s i n g  the sp i llw a y

d~~scharge  up to a pool s to rage  elevation of 2 2 9 6  M . S . L .

and a combined sp i l lway  and n o n - o v e r f l o w  sec tion discharge

for  pool e l e v a t i o n s  above 2 2 9 6  M . S .L .  -

5 . 6  Over topp i n g_P o t e n t i a l :  The p red ic ted  r ise  of F

the r e serv oi r  pool and o the r  p e r t i n e n t  data  were determined

Ly routing the flood hydrographs through the reservoir

as p r e v i o u s l y  descr ibed . The r e s u l t s  for  the f lood

c o n d i t i o n s  (PMF , ‘~ PMF , and 100 year Floorii) are shown

in the f o l l o w i n g  Table 5 .1.

~~~~~_
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~ ‘~~~~ ! i-: 5.1 l-: S i- K V C I R  I - ;kl - ’oR~ ;~N t -~E

Il y dro y r a ph

m l
F low 100 Year  ~ PMF PMF

Pea k F l o w , CE ’S
I n f L o w  3 1100 6 , 500 13 , 000

3 -1081 6 , 4 7 0  13 , 000

M ax i m u m  Pool E leva -
t i o n  Ft , MSL 2 2 9 4 . 6 8  2 2 9 7 . 8 1  2 2 9 9 . 9 4

N o n — O v e r f l o w  Sect ion
(F l 2 2 9 6  M SL)
D e p t h  of F low , f t  — — 1.81 3 . 9 4
D u r a t  ion , Hour s  — — 3 5
Vel o c i ty , fps * — — 6 8 . 9

S p i l l w a y
(E l 2 2 9 3  MS L )
Dep th  of Flow , f t  — 1.68 4.81 6.94
D u r a t i o n  — 10 12 12
V e l o c i ty , fps * — 6 10.1 12.2

Tailwater Elevation ,
ft., MSL 2260.5 2263 2271.7 2276.8

* C r i t i c a l  V e l o c i t y  at Control Section
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5 . 7  1~est - : voi  r F r i t t v  i nc  P ot  ‘ - u t i a l :  A 3 0 — i n c h

c i r c u l a r  g~r t o  a t  el v i t  ion ‘2t.~ M .S . 1,. i s  c u  aPI e of

a l f l i! i q  th ~’ r e ser v o i r  t h r  ough  t h e  3 0 — :  uc~: pi pe. .-~ss uirI n~q I -

that t i i t ’  l a ke  is at is i n i a l  pool e I~ ’va tj o n  ( 2 ~°~3 ~~.S . L .)

and t h t - t e  is  3 c f s  i i i :  low , i t  would Lake a: -t rexi inat ely

6 h o u r s  to lower the  r e s e r v o i r  to e l e v at i o n  2 2 t 2  M . S.L .

5 .8  1- :valuat  i o n :  Dt~~~i r t r n e n t  of t h e  A r  nv , COP , : l l i d e —

l i n e s  i Fit-I i c a t e  the  aI j r opr  i a t e  sp i 1 lwav  des i gn f lood ( S D F )

fo r  a sma l l  s i z e  si g n i f i c a n t  ha : :ar d  dam is the  10~ ye a r

f l o o d  to ½ P M F .  !1ecause of t he r i s k  i n v o l v e d , t h e  ½ PMF

has been selected as t i r e  SDF.  The sp i l lw a v  w i l l  pass

20 ~- erv~’r rt of the PM!-’, The S1)F w i l l  o v e r t  op t h e  lam a

max i mum of 1 . 8 ft , and rerna in ab ove  the  darn for  4 hou r s  w i t h

a c r i t i c a l  ve l o c i t y  of 6 f ps.  The SOF w i l l  a l s o  c r e a t e  a

t a i l  wa t e r cond i t  i o n  wh i ch wi  1 1 f lood  the  a r ea of  t he home

located 300 f t  downs t r eam .

I ly d  t logic data used in  t h e  ev a lu a t i o n  F e r t a  i n s  to

p r ese n t  day  c n d i  t i or i s  wi t h no consideration g i v en to f u t u r e

d e v e l o p m e n t .

-17- _
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S P C I  I ~~~~ C — lL’C~~ ~TAi3 I LITY

6 . 1  l- ’ois d i t i er ~ and A b u t  : ne : it s :  Toms Creek Dam is

l o c at e d  w i t h i n  t h e  s o u t h e a st  ed ge of the  A p p a l a c h i a n  P l a t e a u

( l o c a l l y C ~~b 4 - r 1 a n d  P l a t e a u )  P h y s i o g r a p h i c  P r o v i n c e  of —

V i r g i n i - i .  The d i m  s i t e  is u n d e r l a i n  by rocks of the Nor ton

F o r m a t i o n  of L u w & - r  to N i d d l e  P e n n s y l v a n i a n  Age.  Th i s

~or r f l a t i on  c o n s i s t s  of a l t e r n a t e  beds of s a n d s t o n e  and sha le

i n t e r o - u u & - d  w i t h  coal .  In Wise  County the Nor ton  F o r m a t i o n

v a r i e s  in t h i c k n e s s  f rom 1300 to 1500 f t  and t h in s  in a

northerly d i r e c t i o n .  Torn s Creek  Darn appears  to be

fo un ded p r i m a r i l y  on shale  bedrock of the Norton Format ion .

‘rho s t r u c t u r e  as b u i l t  i n c l u d e s  a g r o u t  c u r t a i n  which  ex t ends

17 f t  i n to  sound bedrock . Desi gn d r a w i n g s  are presented

as P l a t o - s  2 t h r o ug h 6 of A p p e n d i x  I .  Test bo r ing  logs and

r e l a t e d  p r e s s u r e  t e s t  da ta  are  presented  in Appendix  IV.

B -drock  was not exposed in  the a b u t m e n t s , but  was

p re sen t  a t  s ca t t e r ed  loca t ions  u p s t r e a m  and downs t r eam from

the dam and  in cuts  a l o n g  Rou te  652 .  The bedrock is essen-

t i a l l y  f l a t - ly in g and consis ts  of a l t erna t in g beds of sand—

stone and s h a l e  w i t h  occas iona l  cong lomera t e  and i n t e rbeds

—18—  
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o~ coa l .  Tes t  b o r i n g  logs  in d i ca t e  the  dam is u n d e r l a i n

p r i m a r i l y  by l i t — l y i n g  s l ig h t l y  w~~~t h e m d s h a l e .  I r t  osbeds

o~ clay and fractu : i zones occur  1 - c a l l v .  The m t  e r b 4 - d J t - d

c l a y  was  u s u a l l y t - r i c o ; r n t  e rm ’d  n e a r  t he t o p  of r ~k and

d~~c re a s e d  w i t h  d e p t h .  Rock c or e  r e c o v e r i e s  in the ~u L s u r —

face  exp l o r a t i o n  p r o g r a m  for  the  most  pa r t  were g r e a t e r  t h a n

90 p e r L ’~~ n t .  S a n d s t o n e  w i t h  one coal bed was cored in the

r i gh t  a i - ~ t n ~~- r i t .  Bedrock cored at  the  s i t e  was o v e r l a i n  by

a l l u v i a l , c o l l u v i a l , and r e s i d u a l  soi ls  w h i c h  r anged  in

t h i c k n e s s  f rom 5 to 24 f t .  The o v e r b u r d e n  was g e n e r a l l y  F
d e sc r i bed  as c o n s i s t i n g  of sand , s i l t , and c l a y  w i t h  gravel ,

cobbles , and b o u l d e r s .  No f a u l t s  were observed in the

ield  d u r i n g  t h i s  i n v e s t i g a t i o n  and geo log ic  maps of the

area  do not show the  presence of a n y  f a u l t s  in the  immedia te

v i c i n i t y .

6 . 2  E v a l u a t i o n :

6 . 2 . 1  F o u n d a t i o n  and A b u t m e n t s :  Arch dam foundations

and a b u t m e n t s  must  be eva lua ted  on the bas is of potential

settlement and seepage. Excessive settlement of the darn is

not believed to be a problem because the structure rests

upon fairly competent  shale and sands tone  bedrock.

—
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Plate  2 , Appendix  I provides  the approx imate  location

for  an i n t e r c o n n e c t i n g  series of abandoned coal mine  s h a f t s.

These s h a f t s  are shown to exis t  150 f t ±  beneath  the ground

surface adjacent to but not under the dam , and beneath the

reservoir. The locations shown are presented as accurately

as could be ae te rmined  from mine maps reviewed by the

desi g n e r .  The presence of the mine  s h a ft s  has not apparently

caused any problems .

Seepage was considered a problem in desi gn because a

grout curtain was specified . The pressure test data reflects

the random and var ied p~~rrneab 1e condi t ion w i th in  the bedrock.
ri

The p lanned grout  c u r t a i n  was to extend 17 f t  into sound bed—

rock . Based upon the v i sua l  inspect ion and per formance  of

the dam , it appears that the grouting was effective in con—

t r o l l i n g  seepage through the bedrock .

The steep slopes which  form the abutments  were genera l ly

considered s a f e  and stable at the t ime of investiga t ion .  One

area of co ncern does exist along the upstream side of the

r ight abutment.  A f t e r  cons t ruc t ion  of the dam the h ighway

depar tment  placed a cor rugated  metal  pipe beneath  Route 652 to

diver t  d r a i n a g e  from the n o r t h  side of the road into the re-

servoir  ( to  the  ri ght  and above the bent  h a n d r a i l , Photo 2 ,

Appendix II). Consid erable erosion and s lo ugh i n g  directly re-

lated to the pi pe have since occurred . In one instance during a

period of heavy runoff ,a large block of rock fell and damag ed

a section of h a n d r a i l  (photo 2, Appendix II). The location

of th i s  d r a i n  pi pe is de t r imen ta l  to the norma l operation

— 20—
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I

o t t ho darn and it sh o u l d  I ‘~~ ‘ r~ 1 ‘~ ca t ed do wn s  t r t a m  f r em t ir e

dam .

6 . 2 . 2  S t a b i l i t y  Analcs is : An ev~t1uat ion ot t h e

s t a b i l i ty  of t he darn ~‘oul d riot to made si r i c e  t lie des  i qi i

ca l cul  at ions  we r e  not a v a i l  i P i e .  The des i oner  r e p o rt  ed 1 y

per tot med an ,inal’ysi s wi th a PortI and (‘er r i en t  A s s o c iat  ion

ce rnpu t  ex  I i  og ram for  a douhi c—arch cone rote dam. A review

ot  t h e  geologic d i t a  and t h e  t e s t  borings included in

Ap p e n d i x  1V I nd i t-•a t es t hat t h e r e  ar e  pr o b ab l y  no a d v er  sely

or  i c u t  ccl w eak  p 1 aries w i t h i n  t he r ock of the  f o un d a  t ion or

ab u t m e n t s  t h a t  w o u l d  cause f a i l u re  of the darn . The

fou : rda  t i o n s  arid a b u tm en t s  a p p ear  to be f o u n d ed on sound

bed r ock and the i n s  Li II at ion of t h e gr o u t  c u r t  a in  a l so

p r o v i d e s  f o r  ~i coot-I fountLi  t i o n .  Based upon t h e  p er  formance

of t h e  dam , it  ippea r s t h a t  t lie design was app topr ii t e f o r

the l o a d i n g  con d i t  i ons .
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i - i  Phi )  ole- i : RVA ’ I’ IONS

Na me o I 1) , iinr : 1’oms C rt  ‘ t- ‘k Va . No . ~ h 1 0

C o u n t y :  W i se

S t a t e :  V i r g i n i a

Coo r d i  n et  Os: Lat 360 58.7~ Tony 82 0 2 4 . 9

D a t e  of I n c p t - c t  ion : May 24 , 1979

Wt ’,t t her  : Overcast a rid 1 i yh t  n a i n , t enip er- a t ur e 60°F

1’eoi v l t - v 5 i t  ion at  T i n n e  of  I n s p ec t i o n :  E l e v a t  ion 2 2 9 3 . 1  MSL

l’ a i  I w a t  t- -r  5 t t  T i m e  of I ns p e ct  i on :  _‘ 260 .4  MSL

I n l sp e ( ’  t i t - ) f l  Pc r -sonnei .

Seb niab e 1 l-~r rq  i fleet i fly Assoc i a l  es , P . C .
Ray 1-~. Martin , P.E.*
~ I t -ph en  C. We u -n or  ( n eco r ile r)

j  
• K . ‘r I f i f i f l O r iS  m d  Ass~~c i a t  os, I nc

Ee l - t e s t G. Roop,  P . R .
W i l l  j a m  A.  Johns ( u t - c e n t - l e t - )

St a t e  W a t e r  Cont rol Hoard
h l u y h  Ci It-lea , P . R .

Town of Coeburn , V i  i t - 1 i  ni  a
‘rerry  L.  G i b s o n , Town M a n ag e r

I Con ’ r e t  c / M I  s on ry

I • 1 Reel ‘ago or Leak it- je: A damp spot was  l o o t - i  ted on

t l i e  i t - i c t ’ of  I he dam 3/ ’4 way up • i  rid 3/4 w a y  .me m o s s  f i-em

I I ;e n i - ~~I t - t  - J t - ; e  e l  I t - - 
~~p i l l r ~ay .  C t - ’n s t  I n e t  t o i l  j o in

sonne b i  oct-I i ny . [‘lie I oe ~trlcl  ab u t  nion t  s of t ho dam we r e  b ack—

I i l l  oil w i t h  c t - s i  use  t t - r c k  , c o u s ;t -  p u o u i (  l y S I l l y  ; I ’ t j ’ 1 0 t ’ e c c t i r r  i ntl

w o u l d  not hi’ v i  si  hi e un l e s s  i t was  t - j  n e a t  i ’nonqh  t o  f l o w  above

t ht ’ c t - ) •i i S O  1 ( 1 0 k  I ii 1

*Not I I I  0 ;~ ‘ii t d u r  i ny May 24 , 1 ~79 I rmu ;~ r e t - ’t ion , but  v i  s i t e d
d I m  on J un e  1 1 , 1 9 i~ I l l — i
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1.2  S t r u c t u r e  to A b u t m e n t/ Emb a n k m e n t  J u n c t i o n :

No bedrock i s  exposed at the  j u n c t i o n .  The con tact is

e i t h e r  t h i c k l y  vege ta ted  or covered w i t h  rock f i l l .  Sand-

stone and sha le  ou tcrop is exposed along the r i g ht  down-

stream por t ion  of the a b u t m e n t .  Steep r e s i d u a l  soil slopes

occur on the ups t ream a b u t m e n t  edges. A shale slope wi th

a t h i n  coal seam occurs a lon g the  r i ght  ups t r eam slope .

The bedrock is f l a t  l y i n g . A 30 inch ± h i ghway d r a i n  expe l l s

water  on the upper portion of the right abutment , causing a

slope s t a b i l i t y  problem .

1.3 Dra ins : 30 inch gated d r a i n .

1.4 Water  Passa9es :  Two 8 inch  w a t e r  l i n e s .

1.5 F o u n d a t i o n : Not obse rvab le , but  desi gn ca l l ed  for  the

s t r u c t u re  to be keyed i n t o  bedrock .  Outcrops exposed a long

the a d j a c e n t  road co n s i s t  of f i n e  to coarse g rave l , m a s s i ve ly

bedded sandstone with a basal  conglomerate  overly ing g ray

s h a l e .  The sandstone is gray  to brown and wea the r s  spheroid-

a l l y .  ‘rhe bedrock i s  ess t ’r i t i a l l y  f l a t  ly ing .

1.6 S u r f a c e  Cracks , C o n c ret e  S u r f a c e s :  Mino r  c racks

were observed on l e f t  a b u t m e n t .  Only  one t h i n  crack , a p pr o x i-

m a t e l y  10 f t  long and at  a 60 dog m o e  a n g l e  a ct  oss the  l e f t

dow nstream face , was encountt -rI -d .  I t  is j / a t c h o d  and is located

near the l e f t  abu t m e n t .

1 . 7 Str u c t  u ra l  (‘r i u ’k i niy : None observed .

1.8 V e r t i c a l  and h I o r i ~~o n t a l  A l i q n m e n t :  Good .

1.9 M o n o l i t h  J o i n t s :  Good c o n d i t i o n .

1.10 C o n s t r u c t i o n  J o i n t s :  Good c o n d i t i o n .
-

- 
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1.11 E r o s i o n  of Abutment Slopes: The only  eros ion

olo ;erved  is j u s t  be low the  o u t l e t  to the  d ra i n  pipe above the

r i c jh t  a bu t fn e n t .  W a t e r  f r o m  one s i de  of t h e  ro~t d”~~ d iv er t e d

under  the road , e x p e l l e d  on the  ri gh t  abu tment  slope and

drains downward into the reservoir.

2 Un~~~ted SpiUwa 1:

2 . 1  Concrete  W e t - r :  Good C o n d it i o n .

2 . 2  Approach C h a n ne l :  None

2 . 3  Dischar~~e C h a n n e l :  Ri prap pool in good condition .

2 . 4  B r i~~9es and P i e r s:  None

3 Reservoir :  In good cond i t i on, steep slopes , no

debris noticed .

3.1 Slopes: Steep natural heavily wooded slopes with

numer ous  rock outcrops bound the reservoi r .  Slopes appeared

s tab le  and onl y minor s l o ug h ing  was observed .

3 . 2  Sed imenta t ion: Some sed iment  b u i ld u p  indica ted  on the

upper lake reaches.  Sounding at dam face  indica ted  no bu i l d -up .

The Town of Coeburn ha s a sed iment remova l program.

4 Downstream Ch a n n e l :

4 .1  Condi t ion : Brush  covered .

4 . 2  Slop e s :  Steep natural heavily wooded rock slopes

bound the c h a n n e l .  There was no observed evidence of s l ides .

4 . 3  P o p u l a t i on  and F a c i l i t i e s: One home and t h e  f i l t r a -

t i on  plant e x i s t  1 !) 1 ) 1 o x i n l u t - m L e l y  300 f t  below the  dam . Coal

load ing  opera t ion  and v a r i o u s  homes several  mi l e s  below dam .

5 I n s t r u m e n t a t i on :

5.1 Monumentatjon : None

111- 3 ~
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5 . 2  O b s e r v a ti o n  W e l l s  ar id  P i e zo n m et e r s :  No obse rva t ion
we l l s  or p i ezomet er s  were located d u ri n g  our f i e ld  o bs e r v a t i o ns .
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