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20. Abstr aot

Pursuant to Public Law 92-367 , Phase I Inspection Reports are prepared
under ~ iidanoe contained in the reoo ended çaids ltnes far safety
inspection of dame, published by the Office of Chief of Ength.ers ,
Washington, D. C. 2031I~. The purpose of a Pha se I investigation is
to identify exped itiously those dams which may pose hazard s to Pzamen
life or p roperty. The assea ent of the general conditions of the dam
is based ~qon avail able data and v l.sua l inspections. Detailed
investigation and ana lyses involving topographic mapping subsurface
investigations, testing, and deta iled compu tationa l evaluations are
beyond the scope of a Phase I investigation ; however, the
investigation is intended to identity any need for such stud ies.

Based ~~on the field conditions at the time of the field inspection
and all avail able engineering data , the Pha se I report addresses the
hydrau lic, hydrologic, geclogic, geoteot~ ic , and structural aspects of
the dam. The engineering techniques employed give a reasonab ly
accu ra te assesmeent of the conditions of the dam. It should be
realized that certain engineering aspects oannot be fully analyzed
duri ng a Phase I inspection. Assee ent and remedial measures in the
report inc lude the requirements of additiona l indepth stud y when

* necessary •

Pha se I rsports inc lude proj ect information of the dam and
appurtenag*cea , all existing engineering data , oper Øtiona~. procedures,
hydrauliol’hydrologio da ta of the ~stershed , dam sta bilit~, , visua l
inspection report and an assesmeent including required ~eaedial
maasures.
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‘ PBUACE

This report is prepared unde r guidance contained in the Reco ended
• Guide l ine s for Safety Insp ect ion of Dams , for Phase I investi gat ions .

Copies of these guidelines may be obtained from the Office of the Ch ief
of Eng ineers , Washing ton , D .C. 20314. The purpose of a Phase I investi-
gation is to identif y expedit ious ly those darns which may pose hazards to
human life or property. The assessmen t of the general condition of the
dan is based upon available data and visua l inspect ions . Detailed in-
vest igatlon and anal yses involving topog rap hic mapping , subsurface
invest igations testing , and detailed computationa l evaluat ions are beyond
the scope of a Phase I i nvest igation ; however , the investi gation is
intended to ident if y any need for such studies.

In review ing this  report , it  should be realized tha t the reported
cond ition of the darn is based on observations of field conditions at the
t ime of inspection along with data available to the inspection team . In
cases where the reservoir was l owered or drained prior to inspection , such
action , while improving the st ability and safety of the dam , removes the

• normal load on th. structure and may obscure certain conditions which
migh t otherwise be detectable it inspected under the norma l operating

• envirosaent of the structure .

It is important to note tha t the condit ion  of a darn depends on
numerous and constantl y chang ing in terna l and external cond itions , and is
evol utionary in nature . It  would be incorrec t to assume that the present
c ondition of the dam will continue to represent the condition of the dan

• at some point in the future . Only through cont inued care and inspection
can there be any chance that unsafe c ond ition s be detec t ed .

Pha*e I insp ec tion s are not intended to provide deta il ed hydrolog ic
and hyd r a u l i c  ana l yses . I n a ccordanc e w i t h  the established guidelines ,
the sp ili va y desi gn flood is based on the est imated “Probab le Maximum
Flood” for the region tilood dischar ges tha t may be expec ted from the

* moat severe combination of critical meteorolog ic and hydrolog ic cond i t ion s
th at are reasonab l y possible ), or fractions thereof. Because of the
magnitude and rarity of such a storm even t , a f inding tha t a sp i l lway
will not pa ss the desi gn flood shou ld not be in terpre ted as necessari l y
posing a hi ghly inadeq uate condit ion . The design flood provide, a
measure o f rela t ive sp illway capac i ty and serves as an aide in
determinin g the need for mor e detailed hydrologic and hy draul ic  studies ,
considering the size of the dan , i ts  general condition and the downstream

• damage pot en t ia l .
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P11*5! 1 REPORT
IIATIONAL DAM SAYETY PROGRAM

BRIE? ASSESSMENT OF DAM

Hams of Darn : Scott. Mill  Dam (Lynchburg ~~
)

State : Virginia
City : Lynchburg
USGS Quad Sheset Lynchburg , Virginia
St ream: James River
Date of Inspecti on: July 12 , 1979

Scotte Mill Darn is a masonry structure about 923 feet long and 13 feet
high. The dam is aimed by the Appalachian Powe r Company . The dam is
classified as an intermediate size struc t ure with a signif icant hazard
clns ,.lfienrinn . Th. entire length of ~~ darn Is the spil iwn y at a uniform
cre st elevation of 511.0. The left abutment sluice gates have ’ been
plugged with concrete and are now buried beneath the rubble of the
recently demolished mill. Some of the righ t abutment canal gates are
still functional. They are used to regulate  the cana l w~itcr supply for
Griffin Pipe Company plant located on the right shore .

Based on criteria established by the Department of the Army , Offic . of
the Clii.! of Engineers (OCE), the Spillway Design Flood is 1/2 PH?.
The spiliwa y will pass 61 of the PMF without overtopping the dam. The
height of the darn is defined an (he height of the structural .ihutment.
The 1/2 P14? will overtop the darn by 2S.~ feet. The splllwei y is there —
f ore adjudged Inadequate. The dam was designed to be overtopped .

Th. visual inspection revealed no apparent problem . and there is no
i ed iat . need for remedial measures. It is recomeended wi th in  12
months that an annual maintenance and inspection pro gram be initiated
to help detec t and control problems that mey occur .

— 
Prepared By: -,

Deward N. Martin i Assoc iates , Inc.

Original nigned b7,

Submitted By: j*x!S A. !ALSff
JAMES A. WALSH
Chief , Design Branch

Original s1gne~i by:

Haco and.4~ By:_
Carl S. Anderson, Jr.

‘~~
‘ JACK C. STARR, P. E.

Chief , Engineering Division
Origina l signed by:

Approved By: LTC Leonard C.. Grego~
4o’- DOVCLAS L. HALtER

Colonel, Corps of Engineers
District Engineer
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SECTION 1

PROJECT INFORMATI ON

t 1.1 (
~,~ni’r~% 1:

1 .1 Au thorit y : Public 1..iw 92— 367 , $ August  1Q72 au t t io r 1~ ed
~~~~~~~ 5 - e  ret - i rv of the Army • thrins~l, the  Corps of Engineers to m t  late
a n.t t I on.i I progr .-im of ~ .i let  V I us pee t Ions of d;*ms th rough  t lie tIn It ed
States. The Norfolk Distri ct h;is been assigned the r e s p o nsI b i l i ty  of
supervising t he  in spe~c t t o n  of d~ims in the Ccn~rtonweal th  of V lr g ln t . i .

1 . 1 . 2  Piiriiii’.~ of I n s p e c t ion :  The purpose is to conduc t a Phase
I Inspection .tL’c or d in g  to  the  Recomend ed (‘.utdelines for Safety Tnspec—
t i on of flani s (Appendix V , Reference 1). The main responsibility is
to expedit iously Identify those dame which may be a potential hazard
to human life or prcipertv.

1 .2 Projt.i- t Pt-si ’ r i p t I on

I • .‘.I h i m  m l  ~~~- i r t  • - n ; i i m i ’s : St- ci t  t s  Mill Il - m m is  a masonry st ru e—
tit re .il~ ’ii t ~~~~~~~ I ~~ lo ,ii~ l i i i !  1 .  f .t-t h ig h . * A p p r o x i m a t e l y  US feet ad—
¶ .i ( i i  I t o  t i ll r t u ~ !t i h u i t  iii. f lt  is cons t rue ted as a f 1.m arch having -i

r I ~~~~ of  . ii.~u t  .‘•. f e e t .  ThiS r e m a in i n g  l e ngt h  of t h e  d.-im Is on a tangent .
lIt,- - r - • ~ t ~ I t ime dim (top of t i m e  can.-il ,~.i es s t m d  m i r e )  Is at eleva-
tion of Sl’-. . S w i t h  .i width of 36 feet .  The sp i l iw ay  crest Is approx—
i ria t e ’lv 3 feet wide.

1Ii,~ i’nt ir e  l e n g t h  of the dam Is  t h e  sni l lw. iv  wit h a uniform crest ele—
v .it I ott of ~ 11 - 1~ TIm,’ ri- w.t .-. 80 nIt1 rt 111 and s l i i i  e t’ ~~. i  ~- ‘~ t rue t ure at

• t lie I , -~~t .i h. ’ it ri. -n t  - The s i n  i c e  gat e s  h.-we been p lu g g e d  w i t h  concre te
, m , i ~I ire  now lm,, r  I cit h i - i t s - .,  t I m  lie r i.hb Ic ~ f t I i t ~ ri - cent  I v  denK i 11 shed mill.
A i ’.uii .i I w i t  Ii ,- .iit .i I g.i ten at  the r ig h t abut  ment Is used to nuppiy water
Isi r t h -  (:rih fin Pipe Company p lant on the r i g h t  shore . There are
t h r e e  4 — f o o t  x I — f o o t  c mn , i  I gates  to a l l o w  water to enter the canal,
however , o n ly  two are functional.

1.2 .2 Location : Scotts Mill Dam I. located on James River
approxImately 2 ,000 feet upstream from U S Route 29 Business.

1.2 . 3 S !ze C I a .. c tf i cnt i o n : The dam is classified as an “inter—
m e d i a t e ” s i z e d  s t r u c t u r e  hecauce  of maximum storage (3 ,Q50 ac re feet.)

1 . 2 . 4 ll.i ; ’ .mr d  U 1 . m s s i l t c a t  t on : The dam is located near the Griffin
Pt p~ i ( ’r ’)p. l e t v p1 ant in  t h e  I .vn , - h h m i r g  c i  t v limits and is therefore given
a -cieni f It - .mnt hazard cl.msstfic-ation In accordance with guidelines con—
ta tnt -d in  Si-c t ion 2 . 1 . 2  of Reference 1, Append Ix V. The h azard  classi-
f i c a t i o n  used to cat egori 7e the dams is a func t ion  of location only and
has nothing to do with their stabilit y or probability of failure.

*Height of the dam is from the spiliway crest (elevation 511) to the
strea~~ed at elevation 496+.

-~~~~~~~ _ _ _  
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L2.~S Ownershtp : Appal achian Power Company , Virginia (A sub—
sid ary company of Am er ican  E l e c t r i c  Power Service Corpo ra t i on . )

1.2.6 
~~!pose

: To sunplv water to Criff in Pipe Company .

I .  2 _  7 I)c~i t  c ’ m . u i i i l l u t i s t  ru t - t  l i m o  H i s t o r y :  TIit’re I ’. no engineering
t ie ~i I go or e ‘ i t -. I r im e  I l i m o  d a t  .i :mva i i  .ih i i .  f o r  t h e  dam.  l’lie dam Is b e l t  eyed
I n  le i v, -  hi-en i - .’IIH I rim. - .-d c i i  u n i v  liii’ powe r for a ml I I itt I S I’) -

1.2.8 Nn r t~i .ii Oj~-r a t1n n a1 Pr ocedureH: Water is released to the
c.mna l at  the right abutment to the Criffin Pipe Company plant on the
right shore. Otherwise , regulation of flows is automatic with water
rising nhovi’ (lit - e n - s t  of the s p i l lw ay  passing f r e t - t v  down at eam .

1.3 Pertinent Data:

1.1.1 t ) r a i n : m a c  Area : The dam control. a drainage area of 3,400
square m i l e s .

1. 3. 2 Disch
~!&e 

at Dam Si t e:

Maximum fl0od — 150 ,000 c .f . s .  ( 1Q69 , Hur r i cane  Camille).
(Parag raph 5.3)

Sp i l l w a v
pool leve l at top of dam 39.370 c.f.s.

1.3.3 Dam and Re~eryoir Data: Pertinent data on the dam and
reservoir are show n in t h e  following t a b l e :

I - I PA~’I A NT) R~~SFRVO1R DATA

Reserv o i r  
_______________________

E l e vat i o n  Capac i ty
fe et  Area Acre Watershed Length (a)
m . s . 1 .  acres feet inches miles

Tori of Dam (Ii ) 516 .5 410 ~~~~ 0.02 3.8

Sp i l I w i y  i- r i - n t  511 370 1,800 0.01 3. 8

St ru . .,mime sl at ( lie
ii, . of the clam 496 — — — —— —— ——

(a) To Reusens Dam

(b) Struc tural Abutment

1-2
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- 1~SECTION 2

F .NCI N FF .R INC DATA

- I ib - -~ I 1- n  : Th u-re wer e  ito utt- ~~ i gn drawl ngs or dat a avail sib le
for t h e  Scot  t s  ‘~ I I i  (or L v n c h m b m i r g ) Dam.

i .’. 1.1  i , -~’1~ -~’ I~ ~. -m t I n c  i i i  t b  fl ,.m~ The l v n - h htirg Dam Is
I ti~ a I s s t  In  t ho V. t I t t - v t o t  R i dg t - i’1 v ~. i .ig r i p li I t ’ ~rov tnt - u- - The u n d e r ly I n g
roc k of t I m e  d irt s i t . -  is  of t h e  I . v nu ’ h hu r g Format  ion . T h i s  consists of
p 1w I i  i t o  • qu . m r t -

. I t o , cr . I  v v i . ’ke , and cong I om era t e -

~~~
‘ . I _ ’ t i - o h - i c  h i v e - - b  N - i t  I . i m s :  No known  -~i i b - u m n f . i ~- , - i n v c ~~t i g . t —

t Ion s  v, t~~- ~
- mlu& • -d i~i c on un~- t o n w I th  thu -  or I ci n.i 1 cons t rue  t ion of

t h e - l v i  -h h 1ar ~ ~~ iri . In  I ( ~~ 8 an In sp e c t  ion w.iS made by Woodward Clyde
( ‘onsu  i t  mn s is ~ Clifton , New • T t -r s c v  for Amer I can Electri c Pt’%.’&-r Co.
tht’ e~ n, -r t ’~ the dam (si i- appendix !V )  - Wit l i e  no t-..ih’sui r face invest 1—
g at i o n  v m s  done f o r  t h i s  i n~~p e c t I~~n , t he  f o l l o w i n g r ep o r t  of the  s i t e
gee I o e v  v m s  r i m , ! , :

-
. ~t 

~~~ I -; 1 ec.~ r ,- .l with i n  t h e  V~ 11.-v  and H i t I t ~. p h m v s  I o gr . m p l i  Ic

N -v l i i  e v h s - r i - t h i s - ho 5 1 r ’ k  i s  .m p o r t  ion o f  t i m e  T v t i e h h u r g  F or r tm t  ion .
\ I t 0 me b t ’ ~ t - .-c I ~

- f o  h • I he p Ity  l i l t ~ ’ hi , ~i r o c k  (a ri, t ;tmcm rph I . - rock
i t  • m  s l i t ,  m i i i s - h i~~~t ) , w h i c h  I ’. the  :‘r i r ~m r v  ro ck m~u t e m I a l  in

h, - , . - • t it , - a r t h i , ~ I i ’ I a!’ l i t  ri. • li t a I’ l it - ar s V e ry c ,mm N - fl t
Th~ s t r I ks - o f h. h i ’.! re5 k in t iii’ v ie  Iii ! tv  of t he dam is approx l—
i’t.mt, ’ l v  par . , l l t - 1 to  t h e  a x i s  of t h e  dam.

1 ,  b m ~ and h ,  f ’r —i . - r i n - I l  sv s t  i’m . ire const  n m i c t e d  of c u t  blocks
u t  c i i .  I ’, -~ - ~b ‘ - ‘s i t s - i - o c t . - !~ 1 .w k s  ~ h i t ’w  no vt - i t  b e r in g  on c-xpo sed
- . l m r  m , , --c - S i - h i t  ion  . h .mn n e  I I n g  or erosion from seepage within the
b - - I t - -c l ,  sh o u l d  nei l  1— ,- s- -cp s’ . m . -d —

‘ _ c- - i - - t m  i i -  I - t i :  l h ~ — t- . i ’ ’ t t  i cy  ) s ’ . ,b~.- - , r t — l t ,’,l,- C imitcimi l t m i t t s

(A p 1ii- i - I  I ~ 1’. • h • - • t i l c s - c i  t lie ~‘n - 1  r i m  I l i — n  of  t I f l ’  t h a n  as m l  I .cw n

‘‘
~~
‘ c ’ ci I !-~ I i c -v ed  t o  h iv e  h i - u - n  n o s t  t i l t  t e d  t o  p rov id e  power

f i ’ u -  - l  “ i ll c -i—i c - I  f i-i,’ hs ’ti ..- i- .’n 1830 and 18. 1) . Lvn u -h h u r g  Dam is
• e i - r t n l .  t i - i v  fo r r - i .1 of l i r c i -  s l o t h - h i - h ’ s , ;m p p .-tr et -m t lv  gu~-trr ic- d from

p o r t  I in s  i f  t h e  b~- !  r rn -k of t hi’ - i  r ca  - I t  spans  thi,’ ent i re w i d t h  of
‘ . i - ’ . - -~ R t v - r  at  a mini f o r r i  c r est  elev .i t ion , repor ted  to  he d c —

v - m t  I o n  Si 5 . 1 fe et ~t~~~c to-a l eve l d at u m )  - It crosses t he Jame s
Riv . -r -11 a 1 - ~ m l  h u t  wh ere- ( l ie  h i n t  r i u s - k of t h e  r i v e r b ot t o m  is at
or mu - i r  r h i - v i t  1 , - m i  c f l h )  f e .’ t - h u t s  • r I i , -  s t r im , - t im ri I heIght of the

• d i m , m m  f u m u - b i t  h in  t o  e r e - t I , i —s  ap p r ex i m a t c l v  I S feet -

l b ,  .1 mm v m s  cnnst r, ,. - t s - d in  two qcctions~ a straight—line section
h e t v c - c - n  D a n i e l  I s i m m i c !  nnd t i m e  e’ , i s t  i - r n  shore  c i f  t h e  r i ve r , and .an
ar .- s e c t i o n , curved i t p s t r s - -lri between the western shore and Daniel
Island . ~oth sect-i ons function as gravity dams , depe nding largely
on the weight of the blocks to resist s l id ing  and ovel turl%ing .
The to ta l  crest length is approximately 925 feet .

2-1
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i’hi- r ,- i s  -i mcmii 1 masonry or mcI  otie strew t nrc- at the tip of fl~m n I e l
Island s.- p a r . u t l n g  the- cu rved and s t r a i g h t — l i n e  portions of the

- dam. The’- purpose or function of this s t ruc t ure is not known.”

2, 3 1- t.’. m l u m , i t  Ion:  Det a i l .  ii u-valuations of design and construction
- data are not po ss ible  or necessary since the dam has been in operation

for 140 years w i t h o u t  any known malor deter iorat ion.

5lnformation provided by Law Engineering Associates of Virginia .

_ _ _ _  _ _ _ _ _ _ _ _ _  
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SECTI ON 3

VISUAL INSPECT ION

I. I F ind  i nZmc :

1 . l~~I (~,-n - r .il: The ru-suits of the 12 July 1979 inspection are
ri-c ’ .iriht -d h i m  A pi-a -nil I x III - At I lu’ ti 5k~ of the inspec t Ion • t im.’ pool
s ’  h - v u h i s i m  v s- i i  . 1 1  — 

- s 1 , - i - I  v i i i .  Is  i - i  U . ‘u ‘ ‘ . 1  . i lm ,sv , ’  im m mr tim - i l — W~s I  ,-r
i t .  b .  ~I I  vt. i l e t !  (Psi c m i -! a per I l imit of tim.- i ’ .I t i j  1 a Lon g the r I g u t bank

oP  t imi - rlvt-r , t o  t ime - (nIffi n P i p e  Comp m n v .  The cana l is abou t 20
f . -.- t while - h,-tve - , - i i  r i m s . i i a r - v w a l l s  f o r  at io u t  300 feet and about 40 feet
wide - wit I i  , ‘ m r t  ii I~ .imi ~ mc n ,- .sr t h e  p I p e  comp any -

~~ 1~~.’ !b .1..~~ l !m ,- r .- w i - s  no apparen t  v.- r t  ica l  or h o r i z o n t a l  m is—
m l  1cm- i - n t  -~ t i m , -  d irt and no n.m Icr cr.it’ks were detec ted , however , since
the -~~l l lwa v &- ‘tict Itu te -1 virtually the ent Ire dam , imich of the struc—
t u r e  was , m m t I c ’r  w m t -r m d , t h e r e f o r e , m a t -cu-s-c I b l e .  Some see-page was
nt -t ed  ! t r . u ’ t m t lu  b e r r~ cii -p .m r at  log th e  cana l and the river at the righ t
abut ~~-nt - !t m r i h c i i , , i ,  v- m s 1.-I i - i t  .-d at the l e f t  .-m hu tm e nt and there was
5(155’- I i t t  i-r i-i I i i  t n t  si - i -p . s  ~~~ in  t h e  .ibu tmcnt  Ic m s .

1. 1 - 3 ~~j m m r t  u - n an t  S t r u c - t  t i r e s :  A s m a l l  mason rY  s t r u c t u r e  is
1.-c i t  i - i l i t  t h .  t I p  i i i  1 m m  Lu- i Is l a n d  - I t  sepa r.m tes  the  at ra I gnt and
cu rved p o r t ions  of the dam and i t  app ears to be in good condition ,
The - . . i t m l  m d l ii , - i i t to the r i gh t abutment , shows no s igns  o f s i g n i f i —
ca n t t t , ’ t c - r i e i r m t i . ’n , h u t  there  are cap ston ~~ loose and dislodged .

3 . 1 - 
-
, ‘- ~- I I I iv : lii,- i-it t I r e chti~t Is tin U t t g - i  .-d tmm. i son rv s pi l l  way

w h m i h ciht--ws no , i b v i o im , .  s lgn .t  of deterioration , however , a detailed
Inves t  l . -~i t  ion w .m-i no t  possible since water wtms flowing over the crest.

1 . 1 . 5  Tn s r r mmm-m, - n t - t t i m l n : There is no Instrumentation on the Scotts
M i l l  b u m , 

-

L 1 b  i~,-s ,’rv.’jr -\r,’a: The re servoi r  area is contained within
the natural bed of tb . -  river and Is heavily forrested.

1. 1 - 7 I t i w i t -i t r i - u n  ( h m . i n n e l  : The’ down stream channe l  is the natural
ri vi’ r P•e- ! - t h i s- b.mn k ci of I ius ~ ,-ha nn e l si re steep and heavi lv wooded .

I . l v  u l c m t t  i ’ii : limo viciei .t I inspect Ion i nciic.-et.-d tha t the dam
was I n  i • - c o • h  s - t m - !  I t  I -mm - u i  I bl. ’ iieim t u s ’mc t  of It was under wntt-r at the tim..

p- i c .-  ~~ r,’-,i,~hm iii,- h.-m m, -ti -p _ i r.i t Ing t h .- cana l  and tht- r iver  at
I I . ’  r i gh t  abtmtmu’nt,w.mmc it~~ts than a ra te  of half  gallon per minute .
There is no need for issimediate remedial action on the dam .

3-1
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SF.CTION 4

OPERATIONAl, PROCFUL’RF.S

-s . 1 Pr,s. ,’eI ur,- : Time• dam Is curr . -n t  ly used to supp ly  wnt .-r  for
t he’- ( r I f u i n  l’ipe’ Company . Wate r  Is diverted through tilc canal by
manuall y opening two of the three canal gates. The norma l regula-
t ion of f low is au tomat i c  as water passes over the apiliway crest.

4 .2  ~‘. m i n t i - n - i m t t c’ : There is no current  i-m aintenance program for
the ’ St - a t  t me M I  11 t)~m m.

4 , 1 %‘ . m r i i t m u c S v s t, -n: No warning system has been established for
t hi ’. . t . m m .

-. l v . i l i u . m t  I - - m m : An c-xtc nme tv e operat ion and m a i n t e n a n c e  program
1’. n.-’t ru ’ q u i r . - ~i f o r  t h i s  dar t , however , an annua l inspec t ion and main-
ten a nce p r ogr am should be i n i t i a t ed  to help detec t and control pro-
blems tha t  may occur.

4-1 
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SECTION S

HYDRAULIC/HYDROLOGIC DATA

S I  i)e - M !j~n: None- wer e~ a v a i l a b l e .

5 .2  ~~d!p1o~ l~_
Recnr_dmm : Hydrologic recored are available from

the ~‘a~ i tme ~ me t at Ion at iloloomb Rock approxima t ely 15 mile ’s upst ream.

S - I F t  i mo ,h I sc. - t I ,  - in i- : i l m u - dam has ,-xpt-  r I et~u~ i ’d nume-rous  severe
I I 1u.md - . , m I m u t  It e- i t ’ l l, t  I t  1 c i i — .  on t t m e  r lvi’ r such as t h m s i  t of Ma ti’tt 1936
( I I  , _ o u u u  ,- 

• - -~ v - m t  - r m s - i  l i i i .- I , v . s t  I m s i m  (tUft f . - .- c m s _ I  - at  tim e d am . )

:e . 1 - t  t i l e  Fl ,it~ t ! , vIm film I’. the hi  gime-met on record , occurred on August
20 , l%9 . The i!olc- cmmh Rock Station recorded a maximum discharge,
l5O ,00() c .  I - - , g~ i i i -  h e i g h t , 35 . ~ f eet , f rom a ra t  ing curve extended
above 71 ,000. 1w.- .m~l .Iit1on a l flood s occurred in 1972.

5.4 FI,u im d Pot ’nt i.i l: The peak flood discharges of’ P1*’ and 1/2
PMF were’ d i v ~’ lop. -~t and f s i r n l s i m e - iI by the Corps of Engineers.

‘
~~. S R, ’s s ’r ~~- m - f r  ~.-~- mmLm t Ion: P,’rt inent dam and reservoir data are

shown in  l it- l u’ I ~1.  i~ m t u ’r i s  p . mss i - t i  from the reservoir through the
m-’an.-ml g , it e s  n - ,sr t i t i -  r i g h t  a b u t men t  to regulate the cana l water supply
fo r  the  G r i f f i n  P ipe  Cortp anv plant located on the right shore. Water
also flows p .1-ct the ’  dam over  the spillwav in the event water in the
rese rvo i r  r i s e --c above elevation 511 .0.

Ti me Cit rp ’m of i’ i t u ’ I n.’,- r-c cone 1 em.!,’.1 that “The ‘storage In  the re-ct-rvo ITS
,ir - so ‘~n .m I i  i ,urrtu ,m ri - il to the v i i i  esme of the’ flood hy,i ros~r api us  t i m . ,  t no

- - ‘i l - c i t  ml i i , - y s - - u n  t t o n  in ii Is- it ’h.i rgs- wou ld hi- i ’m -md , - . On -re-fe-ri- , m m m l  I n g
I t i i s ’ m m i ’ I i  s It I s  r m , ; m - ~~i r , -mm r,-se’rve .I r— . ~‘r tImr mus t-Pm tim ,- r .- ’u , ’rv . s I  r e s f  I i i . ’  dam
in ’ I n c  -~ l i i i !  I c - I  • w i l l  not  he necessary - Therefore, the omit f l o w  wIll
s-l-l i u ; m I t Psi . i n 1  low mush m i x  int ern •~J ,‘-vnt ion re --i t -he’d In a p ;mr t  l eu l ar  flood
- i t  i ’-e~ , I , - i  ,- t - m in , ’,I liv app lying the pu-sik f l ow r a t e  to time e lev at  lon-
e 1 !  .i, - P m . , t ~~-, ’ r ,- h i t  Ion for tim .- el.,m.

5.ei 0vert ~~p,j~ ,~~ j o t e nt ia l :  The probable rise of the reservoir
and other pertinent information on reservoir performance is shown in
the fo l lowing table:

I 
-
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Table 5.1 R1SFRVOIR PFRFORMANCE

Normal March Hydrograph

3 Tie - tn  Flow l~~16 l/2 i’MV PMF (a)

Pi’ak Flow , c.f.s.
I n f l o w  2 ,000 115 ,000 355 ,000 710 ,000
O u t f l o w  —— 115 ,000 355 ,000 710 ,000

Maximum elevation
f e e t , m .s.l. SiLO 523.8 562 566.5

SpilIw .mv (eli-vatlon 511.0)
lPe pt t m of flow 31.0 55.5
Ve- l. ii - i c v , f p . s. (b) 10.0 12.7

Nstn-m mm .- ,-rflnw Section (elevation 516.5)
llepth e’f flow 25.5 50,0
Vi- 1 . m c  I t v , f . p . s .  (b) 10.0 12 .7

T .uilw,mtcr elevation ,
feet , m .s .l. 499-s- 921.2 540,2 564.8

(a) mm ’ PM? is an estimate of flood dtsic harg~~that may be expec ted
from the  most severe comb i nat ion  of c r i t i c a l  meteorologic and
t my dr o l o g i c  c on d l t l on i s  ttmnt arc reasonably possible in the
re g i o n .

(i t)  \~~. m  s vt-b et ty will be- w i t h  t a t l wn t e r .

~
,.7 P. - ’ .s - r v u I r  !m p t v ! n & l’n t e n t l n l :  There a r e no f a c i l i t i e s  avai l—

ab le for  d e w i t e ’r h n g  t i m e -  re servoir.

5.8 F’v - m l u a t  ion : flased on the 5I7e (Intermediate) and hazard
(P u gh) cli - ~-~i fIcat (ons , the recosrnnendcd Spiliway Design Flood is 1/2 PM?.
The s p t l l w .’mv w i l l  pass 6~ of the PM? without overtopping the dam .
The- -,;o w I l l over top the darn by a m a x i m u m  of 25.5 feet with an average
crltli ’.ml velocity of ~n .rm feet per second .

ConclusIons pertain to present day conditions . The effect of future
development on the hydrology ha. not been considered.

_ _ _ _ _  
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SECTION 6

STRPC1URAI. STA8TI.T T’Y

*6 .1 Foesnd .it  t,mn and Abutm i-nts : The underlying bedroc k is from
t h e  I.ynchhurg Formation which Is primaril y phv llite bedrock and other
metamorphi’ rock which is evidence of a firm foundation. There are no
known prev iemmi s r,’pnrts det :sillng the- specific geology of the area.

(b . ! Stabilit y : Ni~e st. ihul ttv anal y ses were performed in conlunc—
t ion wIth th is me t  u e h v  and none- a r e -  known to have been performed in the
pc ~s ‘it - ‘ h s  - i i i .  c m l  i t  I ,m n c c !  ,mve rt u s rim ! ng t -msmu.- d on assume ’d e- .inel it toots its
shiowsm i t t  A h m l t i -s i , I  I x  I I I  — ( :r n v i  t v  ll .in h i c - - - i gn .

6 . 1 l v . .  l i m i t  I - m m :  !~~-- .p h  I i -  c i . - I i.-k ,m f  d a t . s  , t i m e - dam teee flI~ to  be
ci - Ii- . I I n -  ~~

- t I - m  l u g - the e m i m a  1 has loose cap stones but  does not
a f f e c t  the dam s t r u c t u r e .  The stone dam has no signs of misalignment
or de te r io ra t ion .

a in for ma t ion provided by Law Engineering Aasociates of Virginia.
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SECTION 7

ASSESSMENT AND R DIED I AL MFASURES/RECCtOIENDATI ONS

7.1 Dam Ass -ssm ent : The data avai lable  is inadequate to evaluate
the  des 1~ n and construction of the dam , however , the long h i s t o ry  of the
dam and the visu al inspection indicated that it was wel,L constructed .
The’ vt-cu-il Inspection did not ru.veal any deficiencies which were critical ,
tmowever.sInce’ the majority of the dam Its underwater , this may be inc lusive.

ii.m’ue’iI t in .r It or I a est .ih I t  stied i-m y the Ile-pa rtme~~t m m f  t itt’ Army , (1ff li- i- of t ime
(‘liii ’ ! c i t  l’ngtne - rs ( O t t )  t h ~- Sp l i  lw.cv ft’s I ~,n Flood tee I / 2 I’M!”. The- spil l—

~‘cy  v i i i  :-m ,-,s of t ime’ I’M? without overtopping thd dam . The 1/2 PMF wil l
ov er t t -p  time darn by 2S . S f e e t .  The s p l l l w a v  is t he r e fo re  adjudged m ade—
q u a l m - . Th1. darn was designed to be overtopped .

Ov. ’ r . m l h , t i m e  d am is in good condition and there is no ii’unedtate need
f,’r r,-rm. - 1 i. iI measures i-c - lust- It is b a s i c a l ly  a run of the  r i v e r  dam w it h
ve ’r s ’  b I t t  Ic m e t  o r a g i -  be twe en  im , - .edw -mt er and t a t  lwate ’r d u r i n g  m a j o r  f l ood

$ —
- o m i P I I I - i i - .

‘ . -‘ l~, - , ‘u ~’~.mi ’ndi ’ f  I .  -‘-.-d I-i l U e~, m q m i r e s :  There were no critical delic i—
• - u u  I e~~~ r e - l - . ’ r t  sd itt t Ii. - v I ~.u , s  I t u s p e - , t f i n  w h i c h  re-quirs-d m ined late reme—
e l i - u  s h u n . I t  is re-coeirme ndcd that the owner initiate an annual main—
t . ’n .m n . - and inspection program in order to help detec t and control pro—
bit-ms which may occur.

______________ 
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LYNCHBURG DAM

1.0 INTRODUCTION

The results of a darn Safety inspection of Lynchburg Darn

are presented in this report. The purposes of the
investigation were to gather and evaluate available
data on the design and construction of Lynchburg Darn
and to complete a visual inspection of the integrity of

the dam ~o that an evaluation could be m ade of the need
for additional investigation and/or remedial action.

The investigation w~s performed in accordance with our

proposal dated 11 October 1977. The investigation

consisted of review c--f data concerning Lynchburg Darn
available in AEP ’s files, field inspection of the darn,
engineering evaluation and preparation of this report.

The field inspection was performed on 12 May 1978 by

~1essrs. John H. Frederick, Jr. and Noel Ravneberg.

They were accompanied by Mr. S. McDonald of Appalachian

Power Co., Hydro Division.

2.0 PROJECT DESCRIPTION

The location of Lynchburg Dam is shown in Figure 1.

The dam is believed to have been constructed to provide
power for a m ill sometime between 1830 and 1840.

Lynchburg Dam is completely formed of large stone

blocks, apparently quarried from portions of the bedrock
of the area. It spans the entire width of the James

River at a uniform crest elevation, reported to be .1.
515.3 ft.~ It crosses the James River at a location

.USGS 3C$ levsl datus 

r 
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where the hard rock of the river bottom is at or near

ci 500 ft. Thus, the structural height of the darn,
from foundation to crest, is approximately 15 feet.

The darn was constructed in two sections; a straight—
line section between Daniel Island and the eastern

shore of the river, and an arc section, curved upstream,
between the western shore and Daniel Island . Both
sections function as gravity dams, depending largely on
the weight of the blocks to resist sliding and overturning.
The total crest length is approximately 925 ft.

There is a small masonry or stone ~itructure at the tip

of Daniel Island separating the curved and straight—

line portions of the dam. The purpose or function of
this structure is not known .

The Jamec Rive r currently flowR c’vcr the entire crest

of the dam. Originally , water was routed through

sluice gates in the left abutment and through canal

running along the western shore inunediately downstream

of the right abutment. The left abutment sluice gates

have been plugged with concrete and are now buried

beneath the rubble of the recently demolished mill.

,However, some of the right abutment can-il gates are

still functional. They are used to regulate the canal

water supply for the Griffin Pipe Co. plant located on

the western shore. (Only part of the original canal and
lock system remains today the rest has been filled in.)

- — -—- -- —-- -C— - --- —
~~~~~~~~ 
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Ilecause of the age of this structure , no original

design or construction records could be located.

Further, the mill, locks, and cana... for which this

facility was built, have been out of service fo. a

number of years. Therefore, existing files contain no
information concerning the operation or maintenance of
the damn.

3.0 SITE GEOLOG Y

Lynchburg Darn is located within the Valley and Ridge

physiographic province where the bedrock is a portion

of the Lynchburg formation. Although steeply folded, 
-

the phyllite bedrock (a metamorphic rock between a

slate and schist), which is the primary rock matorial

in the area, exposed near the left abutment appears

very competent. The strike of the bedrock in the

vicinity of the dam is approximately parallel to the

axis of the dam.

The dam and the former canal system are constructed of
cut blocks of gneiss. These gneissic blocks show no
weathering on exposed surfaces. Solution channeling or
erosion from seepage within the bedrock should not be

expected.

4.0 SUMMARY OF ENGINEERING DATA AVAILABLE

As mentioned earlier , there is virtually no engineering

design, or construction data available for Lynchburg

Darn. The only drawing mad. available to us was a copy
of a 1941 survey of the darn. The survey is presented
herein as Figure 2. -

~
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5.0 RESULTS OF VISUAL INSPECTION

Lynchburg Darn was inspected on 12 May 1978. The inspec-

tion consisted of a virial survey of both abutments, of
the old sluice and canal gate structures and to the

extent possible, of the dam face. Inspection of the
damn crest was not possible as water was flowing over
the crest at the time of the inspection .

The results of the visual inspection are described in

the Visual Inspection Check List contained in Appendix
•ft and are sur~marized below. Photos of the darn are

presented in Appendix A.

1. There was no evidence of seepage flow in the right
abutment.

2. A sketch showing schematically the layout of the

sluice gate structure at the 1 i t  abutment is presented

in Fig. 5. The stone blocks in the left abutment,

appeared wet, although no flowing water was noted. We

understand that the mill located at the left abutment

was demolished within the last few years. The debris

from demolition of the mill has partly filled the
sluice gate structure and the sluice gates are no

longer visible. Photographs of the sluice gate structure

taken prior to demolition of the mill show water leaking

thrcugh the plugged sluice gates. Although the sluice

gates are no longer visible, we presume the leakage is
continuing.

3. The flow over the darn appeared smooth suggesting
that there is very little deterioration or erosion of

th. ston• blocks which make up the d~~.

L - 

-
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At the time of the inspection water approximately two
feet deep was passing over the dam crest.

4. There was no visual evidence of instability at
either of the abutments.

5. There was no visual evidence of distortion . in

alignment or grade which would be indicative of move-
ment of the darn.

6. The downstream area adjacent to the James River is
sparsely populated. (The populated areas are located

on high ground, 100 to 200 ft above normal river level.)

6.0 OPERATIONAL PROCEDURES - MONITORING & WARNING SYSTEMS

Lynchburg Darn is no longer in service. Thus, forma l
procedures for operation of the dam ~o not exist (nor
are they needed). We understand that the Griffin Pip.

Company has no formalized opera ting procedures in
effect for its operation of the canal gates.

To our knowledge, there is no program of regular inspec-
tions of the darn or abutments in effect. Similarly

there is no planned warning system in effect to alert

residents or persons responsible for structures located

downstream that could be affected by failure of the
dam. -

The darn has stood and performed satiafactorily for over
100 years. Although there is little, likelihood , in our
opinion , of failure of the darn (see sections 7.0 and

8.0 of this report), the application for an operating

permit for this darn is likely to have to be accompanied
- - by documentation of an emergency warning system.

I
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7.0 HYDROLOGIC EVALUATION

There arc no river flow data available for the Lynchbur g
Dam site. However, flow data shown in Fig . 4 from
stat ions along the James River , indicate that there is
little variation in flow characteristics between the

station located immediately upstream of Lynchburg
(Holcomb s Rock) and that located downstream (Bent

Creek). We therefore have assumed that the flow data
for the Holcomb s Rock gaging station are representative

of the flows likely to be experienced at the Lynchburg
Dam site .

The estimated river flow at Holcomb. Rock for various

recurrence floo ds is shown in Table 1 below. The
flow data were obtained from USGS pub lic at ions and by
personal communication with USGS personnel.

TABLE I

Recurrence Interval, years Peak River Flow , cfs

2 49,300

5 70,600

10 84,600

25 102,000
50 115,000

100 127 ,000

On a number of occasions in the past, peak flows exceeding

100,000 cia have been recorded:

Miller (1978) T.chniqus for £stiaating Magnitude and Fr.q~ienóy of
Flood, in VirgLnLa USGS Watir Meouress Iiwe.tlgation 78—S

- - - - - - _~~~~-C-*- _ - _ _ _ _ _ — - - - - -  - -
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Date of Occurrence Peak Flow , cfs
March 28, 1913 118,000

Mar ch 18, 1936 115,000
August 20, 1969 150,000

June 21, 1972 126,000

On the day of our inspection , May 12, 1978, the daily
mean f low at Holcombs Rock was 6, 880 cfs.

From these data , it is evident that Lynchburg dam has

experienced flows far in excess of the flow occurring

at the time of our inspection. Thö largest flows , (close
to or in excess of the 100 yr flood) were experienced

end survived , wi thin the las t 10 year ..

8.0 OVERALL EVALUATION

Since there are no design data or construction records

available , our evaluation is based solely on the visual
inspection and on the performance of the darn to date .

Lynchburg Darn has performed satisfactorily for over

100 years and exhibits no current signs of distress or

significan t deterioration . Flood flows in excess of the

100 yr flood have passed safely over the darn. We there

fore assess the probability of failure as small.

The most credible method of failure that we could postu-

la te would be an over turnin g failure in the event of

an unprecedented flood . In the event, the contribu tion

from the loss of water in storage would be inconse-

quential with respect to the totals f low In the r iver

at the time of failure . Thorefor~. the resulting loss

and damage downstream from the darn would not be materially

greater than that which would occur as a result of the

flood itself.

-- - --C-- --- - — -- C-- ---- C -C -C-— --C---
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5.8.1 Hazard Classification

The Corps of Engineers ’ Inventory indicates a classifi—
cation of HighN hazard potential for Lynchburg Darn.
Because flooding , resulting from a postulated failure

of the darn , would be mostly confined to the existing
river bed , it i. likely that few lives would be lost in
the event of failure . Therefore , it is not clear to us

t that the hazard potential should be indicated as ~Righ .
- 

Rather a classification of ‘Significan t , accordi ng to
the Corps ’ definition , may be more appropriate .

5.8.2 Remedia l Work

In our opinion, Lynchburg Darn does not create a risk to
the safety and property of people i~ th. downstream

area. We find no reasonable cause for remedial action
to improve the safety of this darn .

t C 
_ _
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1. R..co nd.d Guidelines far Safety Inspection of D,
Department of the Army’, Of fice of the Chief of Engineer.,
Washington , D.C. 20314.
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