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20. Abs t rac t

Pursuant to  P u b l i c  1.11w 92— 167 , Phase 1 Inspect ion Repor t s  :ire prepared
unde r guidance cont a  (ned in the recommended guidelines for s:i[et ‘v
inspect  I on ot darns , pub I ished 1w the O f f  t e e  of Ch ie f  of Engineers ,
WashIngton , P . C. 20314.  The pt rpose of a Phase I Invest igat  ion Is
to I dent  II V expe d it  I ous I Y t hose dams w h i c h  may pose h aza rd s  to human
l i f e  or p r o p e r ty .  The assessment  of the general  cond i t ions  of the dam
is based upon av a i l a b l e  da ta  and v isua l  inspect  Ions .  D et a i l e d
Lnves t iga t ion and ana lyses  i nvo lving  topograp hic  mapp ing,  subsu r face
invest  iga t ions • t est tug, and d e t a i led  c o m p u t a t i o n a l  eva I ua t Ions are
beyond the  scope of .i Phase I In v e s ti g a t i o n ;  however • the
Inves t  I gat  ion Is I n t e n de d  to  iden t  I fv  an ’,’ need fo r  such s t u d i e s .

Based upon the  f ie l d  condit i ons  at the t ime of the f i e l d  Inspect  ton
and a l l  a~ a I I  ab l  e e n gin e er i n g  d a t a  • t h e  Phase I repor t  addresses the —

hy dr a~i I t  c • h y d r o l o g ic • geo I og le , p,eo ( t~t (in Ic , and St rue t u ra  I a spec t s  of
the  dam.  The eng inee r  tr i g  t e c h n i q u e s  emp 1 ove d g ive II reasonab 1 v
a ccu r a t e  a ssessment 01’ the c o n d i t i o n s  of t lie dam.  I t should he
rea l ized t h a t  c er t a in  eng inee r ing  aspects cannot be f u l ly  a n a ly z e d
d u r I n g  :1 Phase I Inspec t  Ion . Assessment and remedia l  measures in the
repor t  I n c lu d e  the  r e q u i r e m e n t s  of add i t !  ona I I n d e p t h  study when
nece ssa ry .

Phase I r epor t s  i n c l u de  p r o j e c t  in f o rm a t i o n  of the  darn and
appur tenances , a l l  e x i s t i n g  eng inee r ing  data , opera t ional  procedures ,
h y d r a u l I c / h y d r o l o g i c  da ta  of the watershed , dam s t a b i l i ty , v i s ua l
inspec t  Ion repor t  and an assessment inc I t i d ing  requ I red r em ed i al
measures .
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‘
. r u t os tu  of I~’ ’ c 1 5 t f l  m t  ion for  sr’ .” l l

~~. t i  I L t  i l l  ( l am s  on stal ’ile founclat ions. Fi ot.ion

ol so ye. :  On ho ~ Ot Us t [ t am s l o pe  does not 01 osi r to be

~~~~ ‘ z ~sis l u t  sh cu  1 d l e  oo F i’t ’c t ed h..’ fore fux t her erosion occurs

‘:‘Iie 1 4 I ’ t ’ i ’~ I . ; i ’  ol s t ’ I  v o l  i s  of c on cer n  s i n c e  i t  cou ld  r e s u l t  in

. et e i ’i oi ’ .i t ion of t h e  dam ’ s st a l  I l i t v .

(‘i~’~ ’ra 1 1 , I he dam .t~ ’pca rod t o b e  i ii fair t’ouidi t ion at the

t r.n ’ of  the ins~~..’ction , however , t h e  fol  l o w i n g  i A ’I:beu ~~a1

ra ’a 5 1 1 1 0 1 4  0 [0 i’ecouirnended H
( 1 )  The 0~~n ..’t - , at  h i s  own ex~ e n s o , s h o u l d  h~~ve a 

‘

~u.n I i  f i ed 
~~

‘ Fe f t ’s si on al  enqineer perform a study in order to

e v al ua t e  t h e  s af e t y  of t h e  dam . The s t u d y shoul d i n c lu de a

(t tdil e ’d (5 0 l ’ I f l t l f l d t j O n  of 1 1 ’  dam ’ s s t a l - i l i ty ,  t h e  Sp i l i w ay

t ’I&’s’ qp  F lood  (~~I ) F )  appropriate to the dam , and ne c e ss a r y

modifications to the dam , sp i l i w a y ,  f l o o d p l a i n , and/or  any

o t h e r  i;;etl’tods of eliminating danger imposed by the impoundment.

( 2 )  ~ s t a f f  qa~~e s h o u l d  be installed to monitor water

levels.

The followiit i routine maintenance and observation functions

s l s ’i t i l d  be initiated immediately:

~ eop. i . io  ~ r e sen t  a l o n g  I he downs t ream toe s h o u l d  be

i l o r  i t o u e d  q ua r t  or l y  to d e t e c t  a n y  i n c r e a s e  in  f l o w  r a t e s  w h i c h

FSIV cau se  p i p i n g  w i  t h i n  t h e  e m b a n k m e n t .  Ve a e t at i o n  should  be

t o u t  i n e ly  con t  t’ol led . The si  opes and  c re s t  of th e  st  i’uct t i r e

should  he mowed twice 1’or yAsir and all existing small t rees

or sap li nus removed .
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Lt ~~~~~ at e.tS . 1 1 ) 0  ‘ ‘x . ’ . t v , t t  1~~’t i s  c re at e d  Lv 1 t ; f l O v , tl  o f  i t t ’s

Lou 1 d ‘ 1 ‘a .‘k i 1 1.. ‘A l ‘~~
‘ i t  Ii ci ‘r;: ‘~ i c t 7 sl 1 11 . T he ‘~r l  n~,

should l’e to : .. ‘ .. ‘dod and a l l  sor t  ace t,It  , t i I ; . t . ;e  s l i o u l . i  l e

(1~~V ( r~ ed 0 ~‘ t t ’ V e n t  [u i ’ ’ h o t  e r os  i on .

Sin c e  t h ’ u s ’ o t  t l i . .  A l a f l I  l I S t S  1 von , lj S , ’A ’ f l t i n ;t . . d , th ~ ’ ~‘w1: r

can  . m I  t . . ’ i ’ n ~t t  t v e l v  d r a i n  t h e  pond ~m r i d  Li ej c h  t h e  dam.
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i’ii A~’E I }-Cl I t,~~ k ; ‘~‘Clz~ I ’
‘‘~ .‘i’ I -
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‘ 
~ S ’ .!’ ’ i’ ’’l’’l’ 1’i ~. ‘~I I~ ‘-.~t

‘Y, Bl~
~~ ~

• \ ‘
~ .

“ -~ ‘1’ i( ’ \  1 — I l t , , I t , 1  I ’ ~ : - ‘“ 1 -’.

1 . 1  A~t ’0e:  a l :

1 . 1 Au 1 1 .  t i  t v :;l 1 i c  5 t ’ ,c — 3 t 7  , B A t i ~~ i i st  1 ~ 72

J O I  S A l  1.5 0 Se s e ct  . 1 ~~~ t V ~~ : he A l [iv , h~ o u a l i  t he  ( ( ‘ t a ’ s  o~

1.0, :  : S .~~~~I 5 , t o  m i t  i . t t t ’ a f i at  i A ’l . t l  i , ’ , u a m  .0 S , t . I e t  ~~
‘ i 0 i’~~~~ OL’

~~~

1A, 015 . ‘
~ 0 . t f l i  t LI .‘ ‘.t ’: : s~~~~ J~e t’n i  t e~ St  . it e s .  ‘ I i i . . ’ ~\ . t  f o l k

Di St  I I ~
‘ 15±5 i A ’ fl . 1 5 5  1 ..med t h e  r e a i  o~~s i i i  1 i tv  of  Su p e l ’ \ ’i S i  f iL l

he 0l ; . ’t ’. ’t  ion of  Al ~1:::s i~~: I he t ’ s :UlloIao ’al  t Ii 0! ‘ . ‘j r o i n i a .

1 . I . 2 i’O ‘ ‘ S e  01 1 ~ - o ~~~
‘ 1 101) : ‘Fl i pu 1 ~~0 Se ~ S t 0 con —

Al a. t a I’ ha  so I i :: 5 i . .  ‘~~
‘ t ion  ac CO I 1 1)0 1 C’i t he hA ’CL5S:S0 I s ;  ‘ Al  L U l  L i0~~

lines f o r  S~ m et  V I I ) ; ;~~t ’ C t i O f l  i ’i t :~.t ; :~s (See Pt ’  I’ t ’t  once I

d i x  I V ) . ‘:L main I o s o , ’ n a i h 1 1 ~~ t v  i s  t o  ex~~o . i i t  i o u s l v  i . : en t—

i ~ v t h o s e  a . t r s~ wh i c h  :s.tv b~ a pot t ’n t  i . i l  t h i e st  t o  h u m a n  l i f e

or p t  . ‘ : er tv .

1 . 2  P r o  eeL  P e s cr i :t  i A ’ i u i :

1 . 2 . I Darn and  Al PU r I eI s i nce s:  I ono  ho t  t om  B r a n c h  Dam i S

.1 h~ ’ t e ±  ‘q t ’ I t . ’ ’ i l s  C I  t ’ s s — v a l  1ev es i ’t h f  i i i  St  i ’u. ’t t i r e  . t o t’ t  A ” x l f l : 5 1 1  e—

lv ~ 0O f t  l en a  an d  : t’ .j  t t h i . t L .  * F l t t ’  t o ~ of t h e  darn i s  .‘l

ft .~;.1,,’ .tn.j V a r )~~~S i. i’ tm’t e i , c v 5 i t i e n  l s ’i4  t o  I 1 O ~~~ ~~~~~ S i d e  s l o t ’s’;;

. 1 1 ’ , 5 l : : ’ : ’ o : : L ; S~1 t e l v  1 h o l ’i .’ o n t a l  t o  1 v. ’ ’i ’ t i c , i l  . ‘~ i t h e  s’s t

s lo pe  mil d 1. 5 : 1  on t he  L i o w : l a t  1 .. ‘ 5 t f l I  S l ep t ’ (See i ’ l 5 l t  N os  .

.10.1 3 , ~0’1 ” I i t i  ix I)

* l I e  i .111 1 is 1 5 t a e d  01) t h e  .1 i f e t  ..‘ : i _ ’ ’ i n  el t ’\’ a t ion I om h~’ ci ,  ~ 5—
st t ‘ ‘ mU)  t o e  c i t  t no darn  t o  t h e  low p o i nt  i n  t h e  . l 5 m r n  c r e s t



n’ - 
‘ 

~~~~~~~~

‘

‘FL ’ ’ t i  l ’ ~ ,r , ’ con:: imi t s o : a  15 i t c h  cor~~u c a t v d

:‘sO, ti I i iu ,~ (L’
~fi’) ‘~ h ; c h  I a S S O S  ‘- C O t ’ ! ’  t h e  t o , t - i ’ . s av  at  ~he l, ’ f t

c ;t ’ s t  of t : n t ’ o .± rn.  ‘Fh ~ ’t e i s  an , o :  r o ac h

ch, .t n :;el  t o  t O e  s i l l  s’ a ’.’ i . 5  i I : , i t  e ly  2 5  f t  l o n q ,  w h i c h  is

:‘.o . ‘Z O i  i , t l  1 : .  s L o ’ 0 ‘ -. i r h  a hot  t ots w i d t h  v~t ; ’ v i n g  S t o m  1 f t

t L~ 4 f t .

1 . 2 . 2 I , o c , it  i C O :  Io n. ;  1)0 t torn br a :  cL Dams is I oca t ‘ci

on t h e  Long Hor o;s br,’..nch .5 Pnt ’x C r ’.’k , 2 . S m l  los nor t 1)0.1st

of B l 5 t c ~;t ’\’ , \‘ i r o l f l i a  (See  P 1 . t t e  1 , A~’I o n d i x  I ) .  C

1. 2 .3 Si . ’e ( ’ l , ~ a s i f ic u t i o i i :  ‘rhe (1,115 is classified

as a “ s m a l l ”  ( la m .

1 . 2 . 4 llas,ii ’d C la s s  i f  i co t  con : Th e t ;am is  l o c a ted  in a

r u ra l  a t  a ; h A ”,s’ c ve i’ , n o a . ’d u: ’on t h e  : ‘l ’c : e n ce  of f i v e  homes

w i t h i n  - t : ; : ’ o x i m , l t o l \ ’  ~~, O OO f t  1io’~ n s t  i’ . am , t h e  uam is a s s i gn e d

a “ si g ni  f i c , in t ” l ; , i o , ’i i ’d  c l a ss i  S i ca t  i o n .  The h a s or d  ci o s s i f i ca t i o n

l l S ’.’J tO t ’J t e.;or i so d a r n  is  a S u n . ’ t ion  of 1 oc’a t ion on ly  and has

:;o th i: iq  to do w i t h  i t s  s t a b i l i ty  or  : r o h a h ;  l it v  of f a il u r e .

1 . 2 .  5 O w n e r s h ip :  ‘Fhe d a m  is  owned by the  P as t e r n

Coo 1 Compa f ly .

1 . 2 . 6  P u r t o s e :  The Acorn was  c o ns tr u c t e d  as an a ccess

ro ad ac ro ss  the v ol l e y  f or  m i n i  no op or a t  i o n s .  ~ i n i n g

oper o t  i o n s  above t h e  dam are no I o n c er  a c t i ve .

1 . 2 . 7  Des i on and Co:’t st r l a c t io n  h i s  t o ry :  The ~iam was

c on s t r u c t e d  u n d er  the s u j or v i s  ion  of  the Eastern Coal

Company . No d e s i gn d r o w i n o s  or data  were  a v a i l a b l e  fo r

— 6 —  
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the ori g i n a l  d e s ig n .

1.2. 8 Normal Operational Procedures: The

s p i llw a y  is u n g a t e d ;  th e r e f o r e , water is automatically

discha rged down st r eam .

1. 3 P e r t i ne n t  Data:

1.3.1 D r a i n ag e_Areas :  The drainage area is 0.15

square mi le s .

1.3 .2  Discharge  at Dam Si te:

Spillway Discharge:

Pool Elevat ion at Crest of Darn
(El 1594 msl)  15 CFS

1.3.3 L~~rn and Reservoir Data: See Table 1.1 below .

TABLE 1.1 DAM AND RESERVOIR DATA

Reservoir

Elevation
Feet Area Acre Watershed Length

Item msl Acres Feet Inches M iles

Crest of Dam 1594* .6  4 . 0  •5 . 06

Spi l lway Invert  1591 .5 2.5 .3 .05

St reambed at
Toe of Dam 15 67.5 - - —

* Low point” in darn .

-7-
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~ l , ( ” l ’ 1 O N  .‘ — ‘ N . 1 I N P I ’ P I N C  i~~’l ’ ,~

. 1 he:; i o n :  ‘ F l n ’ m  e 1 5  I t O  do ::  t ± 1 1 1  ± I , m t  a , m V . ’~ i

for  I he  d i m .

2 . 2  C o t i : ; t  I t l t ’t i o n :  ( ‘0 1 1 5 1  ru~ ’t ~o 1t I’ o cOI ’ c l : :  1 . 1  e n o t

, I V , t j  l , i h l t ’ . Tl ic ’  1011! W O S  1 o I l  I ~~~~~ ( ‘ 0 1 1 1 : 1 1  t i c t  o i l  .o ou in d

b\ ’ t he l ’ 5i st  em C oa l  ColtI 1~~ln y .

O j ’ o i ’ m t  l on :  ‘l’hi ’ i o  a u ’  no o l o r u i  i o n  and

t r t i r n e n  I at  io n  1 c ’ .’, i’d

2 . 4  P v 5 i l u u t  i o n :  O r i q i i i a l  e u i c l i u n ’ o r i I i q  c u l i ’ t u i . m t  i~~~u i t ;

u t i d  d r a w  nop; . 1 1 t’ n o t  .m\’ ~m i l a h i o . ‘l’li ’ i o  m r . ’ t i e  c~~’ o u . l t ;

ova  i i  a b l e  f o r  . lam per f ot  m i n c e .

‘ ‘ 
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SECTION 3 - V i S U A L  I N SP E C T I O N

3.1 Fi ndin gs: The dam was ge ne ra l l y  in f a i r  co n d i t i o n

at the time of inspection. Field observations are outlined

in Appendix III. H

3.1.1 G e n e r a l :  An inspection was made 13 June 1979 ,

and the weather was fair with the temperature 75°F. The

pool eleva tion at the t ime of inspec t ion  was 1591 msl  and

no t a i lwate r  was observed since the s p i ll wa y  d ischarges  below

the toe of the dam . This corresponds to normal flow conditions.

Ground conditions were dry at the time of inspection .

3.1.2 Darn and Spiliway: The spiliway has an approach

cha nnel wh ich  is t rapezoida l  in shape w i t h  a min imum 1 f t

bottom wid th and a grade of 4 percent. The channel side

slopes vary from 1:1 to 2:1. The spillway is a 15” corrugated

metal  pipe (CMP) and is in good condi t ion . Bo th the approach

channel and the discnarge channel have a thick grass cover.

The spil iway discharges directly onto the left abutment with-

out any method of dissipating velocity. There was minor erosion

on the abu tmen t at~ the point of disch ar ge of the sp i l i w a y .

No method to drain the impoundment below the 15” CMP invert

was observed . The downstream slope of the embankment was

overgrown with tall gross (3 to 4 ft ± )  , weeds , and t rees (up

to 12 inches  ± d iame te r ) , makin g v i sual  in spection d i f f i c u l t .

The cen tra l  por t ion of the downs tream slope appe ared to i ncl ude

a b lanke t  of dumped f i l l .  Two eroded areas or washes were

—9—
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‘f l. ’ . 1 1 1 1  t o  ‘ .i A l l  t he 1. ‘:s t o ;  t r t ‘a I ; :  I 
~~

‘
~~

‘ I e n n  I h ’  I e I a i im I to n t

, u t ~~i t o  t h e  1 t c t h t  ol  I he  c I , m n i i  .‘e i i t  or  w ho r e  t l i t ’  da rn  c u r ve s  j u t  ~)

lie I ;h t ~u l  u t  t : s ’ u i  t . ‘I i : ’  ‘ u  ed t  ‘ ii ,u o i S  w e r e up 1 0 3 f t  w i  .lo ,

1 t o  .
‘ I t  t i p ,  t u i n e x t  t ’ i t t t ’d t i c ~ iIi 5 u 1 ’ o u t  h a l  t w a v  . iown t h e

51 pi’ t 0 I Ii. ’ I 0. ’ . ‘!‘li I ( ‘0 : : t ’ . ’ j  ‘S , . u . ’ Ii 1 1 Ow m i  a t  2 . ; J ) u i i  ± w. ‘r e

i ’n . ’oi , u n t  t o ( ‘ ( 1 . I w o  . cc u  a i~~’ t i c i  t h e  I ~ e of t l ie O r  o i led  c h , u u i n e l  s

or’ w ,r :;h i ’ t; ~ ut1 t he 1111 t . 1  w5 i t ;  a pp  i ’  x i m at  t ’ 1 ~~
‘ 10 1’ t r i oh 1 of

j o L t  O t t O ;  i on  c h a n ne l  ,u I on.; I lu’ 1 oo of I he sl o p e . h ea vy

i r o n s t , u j n i n i  wat ;  ,i~~~~t ’ ’ i , u t t ’ .i w i t  Ii t he I h u t ’ s ’  st op s .  I ’ t ’o sio n

m u d  :: t ’ t ’p , i c l e  t o m  t U t  t ’t ; 5 i re  j 1 1 t t s t  I i t e d  On P1 ate .1 , A p p e n d i x  I

Bedi  o. ’k is OX}~Ot4 ed at  n u m e r o U s  ioc , i t i o ns  a i o u i q  t h e  , m . ’.’ess

ro I I 1 0 t l i t ’ darn . The bed I ock col is  i st  of  o 1’ , u \ ’  1 0 1’ t own

m t  . ‘ r l . ’ i i e d  : ;a n d st  Of lo S  and  si i u lOS wit ii .u f e w  I h u t  c o i l  seams

The bed t ’ . u ck  ~uppoa  vs to ho or sent  i a l  1 v I ‘1 u t  — ‘1 v i  nq , mu d  scat t o r e d

r t ’c t o n q u l a r  j o i n t  set . s w e r e  v i s i b l e .  No f o u l  I s  were  no t  i’d i n

he f i ci d du r i nq t b  i s i n  spot ’ I i on a rid .~~‘o 1 0 ;  ~~t’ mops  of  t h e

a r e a  do not . show t h e  p I e r ’r lc e  of  f o u l  t S in  I lie i rnmt’d i ,u t e v i  ci n.j ty .

S u r f i c i a l  e x p os u re s  i n d i t ’, i t  e t h e  t i .uu i i  wa s  c on st  i t a c t  ed w i t h

so i l  and  r o c k  d eb r i s  f r o m  ad j i , ’ e i tt  s i d e  l i i  11 c u t  s. ‘l’h e

su r fi t ’ ia l  rock  t ii I has a uii ,it r ix ~di i ch w i  S V i  sna 1 1 \‘ ci ass  i t i  ed

:; , i u t i i y  5j It or’ .‘ l , u v c ”\’ s i l t  ( M l , )  t o  s i l t y  sand ( S M )  , 5 i c . ’t ’u r ’ t u i n q

1 0 I l ie  VT! u I i t ’d So i l  t ’l ass  i f i c t  t i o n  Sv s  t em

.1 . 3 l~e ::e r ye  i r  A l e t  : T h i t ’ I 0 5 0 1  \‘O i r sI s’s ‘ t o  w. ‘. si .

and  fret ’ o I d o br i  it . ‘Cu e t ; i t i e  :;I~ ’} ’ ’ :; w o r e  2 :  1 . Souse sod i n t e n t  a —

i o n  ~~, u  ;; ol~~ i ’ u v t ’d at  t lie ups  1 1 O , i f f l  end e I I he pond .

~~~~ 
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3.1.4 Downstream Area: The d o w n s t r e a m  area  inc ludes

thick brush and heavy woods. The side slopes were 2:1 with

a bottom w i d t h  of approximately 2 0 f t  at the toe of the dam .

Five homes were ol~~erved w i t h i n  1 m i l e  downs t r eam in the

floodplain. The floodplain changes from narrow and w i t h  steep

slopes to broad and with mild slopes where the dwellings begin.

3.2  Evaluat ion :

3 .2 . 1  Dam and Sp i liway:  The sp i l iway is in good c o n d i t i o n .

Overall , the embankment was in fair condition at the time

of inspection. Trees on the embankment should be cut and

stumps and roots should be removed . All excavations should

be backfilled with compacted fill. The grass and weeds

should also be mowed twice per year , p r e f e r ab ly in the spring

and f a l l .  Seepage at  the toe of the dam should also be

monitored on a quar terly basis  to detect  any changes  in the

flow r a t e .

As an alternative to these measures , the dam could be

drained and breached to relieve the hazard potential.

: t..i ~~~~~~~~~~
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4 . 1 p l’O( ’t ii ur es  : There a l’ t 110 Ou t’ 1 ’~ 1 I ion

p r o c e d ur e s  t ’~~t ’ej) t f o r  I lie au t o m a t ic di sch ,u  rye  01

wo I or t h r o ugh  t h e  sp i i  I w i  v w h t  ‘n t he  nOO 1

e l e vt t  ion r i s e s  above the i n v er t  of the spi 1 i way .

4 .  2 N a i n t  e i t a i i c e  of Dam and Ap,p,u r t cn a u i c e s :

~‘I , m i n Z e n a n c e  is t he  r e s p o n s i b i l i t y  of t h e  E a st e r n

Coal Company . There are  no o p e r a t i n g  appur tt’1) lflCeS

t hat  r e gu m  re r e g u l a r  m o u n t  t ’n ancc .  There has not been

mv m a i n t  enance  per formed on the  dam for  a s u b s t a n t i a l

per iod .

4 . 3  W o r n i n q S~ ’ st e m :  No s y s t e m  e x i s t s  ~t t  t h i s  t ime .

4 . 4 E v i l  u a t i  on :  There is i nade qu a  t e rnai  i t t  ( ‘uion ce

of the s t r u c t u r e. I f  t h i s  i m p o u n d m e n t  i s  to r e m a i n  in

p lace , a rout  i n c  m a i n t e n a n c e  pro.u’am shou ld  be e s t a b l i s h e d.
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S}:~”r I ON 5 — l h Y D R A t ; L I C S ,~
’ l 1 y D R o I o(; ic  D~~’i’j ~

5 .1  D e s i , ;i i :  Long B o t t o m  Br a nc h  Darn was b u i l t  as a cro; s

val icy m c ’ . ss r o~m d

5. ~ h lv d r ol o q ic  Records: There  ,mre no hydro log i c

records ova i i able for this dro i ui.i~i e a rca.

5. 3 Flood Exp e r  ience : ‘ I ’ h ’ r  e ar e  no f l o o d  exp e r ien c e  records

for this structure.

5. 4 Flood P o ten t  i al : rn ,i. ’ . ’ a . l a r i & ’t’ w i th the  e s t ab l i shed

gu idel  1 i’s’S , t h e  :t ~~~t I iwa~ des i tn t Ia .o.l i s  based on the e s t i m a t e d

“ P r o b a b l e  t i . m x i u s u r n  Flood ” for  t h e  reg ion ( f l o o d  d i s cha rges

t h a t  may be expec t  ed f r o m  the  m o s t  s e v e r e  comb i n a t i o n  of

c r i t i c a l  met eo ro log ic and h yd r o lo q ic  c o n d i t i o n s  t h a t  are

reasonab ly, p o s s i b l e)  , or fr ~ict  i ons  t h e r e o f .  The Probable

Ma x i mum F’ 1 ood ( PMF) ,  ½ PMF ’ ari d 100—Year Flood  l iyd  I oq r ap lIs were

as outlined in t h e  SCS method (Reference 4, Appendix IV). Preci-

p i t a t i o n  amounts for the f lood  hyd roy raph s of the PMF , ½ PMF ,

and 100-Year Flood are token from U.S. Weather Bureau In-

formation (References 5 and 6, Appendix IV) . Appropriate adjust-

rnents for basin size and shape were accounted for and

h y d r o t j rap h  d e t e r m in a t  ion p r o c e d u r e s  as o u t l i ned i n  R e f e r e n ce

4 , A p p e n d i x  IV were  used fo r  the  f lood 11\’ . lu ’o(; r aI ’.hs .  These

hy drogr aphs  wore  routed t h r o u g h  t h e  r t ’: ; em \ ‘Oi r to de t e r m i n e

maximum pool e l e vat i o n s .

— 13—
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5 . 5  Reservoi r  Re u la t i on : For rou t ing

purposes , the pool at the beginning of the flood

was assumed to be at elevation 1591 msl.

Reservoir stage-storage data and stage—discharge data

were determined from field measurements and USGS

cuadrang le sheets. The spillway was not

u t i l i z e d  in f lood rou t i ng .

5 .6  Overtopping Po ten 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 resul~~s for the flood conditions ( PMF, ½ ~~~~~ and

100-Year Flood) are shown in the following Table 5.1.

—14—
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‘~‘,\}iJ,E 5. 1 E i ;S l~i~V O IR l’1:El’o RMANc1• ~ -

h l y d r . ” qr aph

N o r m a l  100
Flow Y e ar  ½PMF

Peak Flow (CFS)
Inflow — 377 1231 2462
O u t f l o w  — 377 1231

M a x i m u m  Pool Eiev .
(Ft., rnsl) 1595.9 1598.2 1601.1

Non -overf low Sect ion
(El 1594)
Depth of Flow (ft) 1.9 4.2 7.1
D u r a t i o n  (h r s )  4 . 0  6 . 0  6 .5
Velocity (fps) 5.7 8.8 11.4

T a ilw at er  at 
1567.5 1568.9 1570.5 1572.5Downstream Toe at

Centerline of Dam

- - - — . - — ~~~~~~~~~~~~~~~~~~~~~~~~ ‘I



5 . 7  R e s e r v o i r  Empty ing P o t e n t i a l :  ‘ There  is no method

of draining the reservoir below the spiliway.

5 .8  E v a l u a t i o n : D e p a r t m e n t  of the Army , COE , guidelines

ind i ca te  the  a p p r o p r i a t e  s p i llw a y  desi gn flood (SDF) for

a small  s ize  si g n i f i c a n t  h a z a r d  dam is the 1 0 0 — Y e a r  Flood

to ½ PMF . Due to the risk involved , the ½ PMF has been

selected as the SDF . The spillway will pass less than 10

percent of the PMF . The SDF will overtop the dam by a

maximum of 4 . 2  f t , remain  above the dam for  6 hrs wi th  a

critical velocity of .8.1 fps. The spillway is inadequate .

Hydrologic data used in the evaluation pertain to present

day co nditions wi th no consideration given to future develop-

ment.

—16—
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— ~ .\‘‘, S’1’ ,~.~~. l l , I ’ ~’’i’

.1 ;‘~ ‘ ; ;r ’s l a tj o n  , o u d  ‘ ‘ ‘ t  tu . ’ i i t  s: T h e  d a m  s i t  t ’ i t ;  l oc ot  , ‘‘~i

w u t h u ;  t h e  o . m S t . ’ . ‘d~~~’ o~ t h e  ~~~~~~~~~ • m c h u  i a u i  P l o t  .‘au P hy s i c —

.j r  , u t l u c l’ r o \ ’ i t u c t ’ .0 V I  r q i n t o .  ‘~‘h. ’ A u ’ :  ,m i a.’h ran P l a t e a u  is  a

st r ‘ar t  d i t ;  sec t  etl 1 a t  au wh i oh i;~ u n . i . ’ r io  i i i  by sed i men t o r y

r o c k ; ;  up  to  lower  P e n u t s v  i va t i  ion  i i i  ou t ’ ( Ne for .  ‘t i L’O 3

‘c’: •, ‘ :uJ  i x  I \ ’ )

‘I ’ht ’ dar t  :; i t t . ’ iS  t u : i . i . ’ r i  .1  i n  by  t I  a t — i v  i u t . t  t o c k s  of t h e

~ e r t o u l  l o t  r io t i o n  or  CI~~,i c~’i l i e  S~- t t t d s t  on e  ot .’s\’ , ’r P e n h s v l —

V.111 i a n  aqe .  ‘Ci te  \~ ‘r t o n  t , u ; ; , u . ’ t;  f r o m  ~ 00 to 1 ,~00 f t  i n  t hi i c E —

uiess .mnd c o n s ist ; ;  o f  ro: ’, ’t  i t  io u ~ ;;, ‘c u , ’ncos of  a t  .iv to l ’ ; c w n

:; .un .1 : ;t  o n e , s i l t  s t o n e  , m u t d  s ha l t ’ w i  Lii  t h i n  i n t o u  beds of c oa l .

The ove r l v i n . i  C I a h ’~’i li e Sar d st . ’ne i s  f~0 t o  100 t t  t h i c k

and c o n s i s t s  of b r o w n  u s h i —  red ; t j L ’ac. ’ous s a n t i s t  o ne .

6.2 P i r b m : i k i s ’n t :  ‘l’hie t t ; ’ s t - r o . i m  slop e  i s  I h i or  i :~o u i t  al

o 1 v.’r t j ca l  w i t  h c r est  at  el  e va t  io n  1 H~ 4 rns 1 (1 ow po~ ut)

The cr’ .’s I of t lie dam i ~i p u ’ t o x  i m a t e lv  21 f t  w i d o .  N or m a l

octel l e v el  is e l , ’vat  ion 15(1 1 msl . ‘~‘h to  do~ ’ns t  roam s1epo is

1 . S hot ’ i :ot ; I al  to 1 v o r t  i cal  . Ti te  , ‘u ;ul ’ . i u r k m o u i  I a pp ear S  to

be cOt ; ; ;  Li r i o t  .‘d of  silt , s a u d  a nd t ock ‘x , ’ava t ed  f uoi ’~ ad aco~~t

s r .1.’ hi i l l  c u t  s
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I’ . ’ h \ . i ~~ ’.~ .O 1.

0 ‘ I 0 , ‘ ‘
~~~~

‘,
~~ ~ rn o ; :n ~l ,u t : . ’ : t ’ ~~~’ ’’

P. ’ • ‘va 1 : . ’ • ‘ .h c i ;  P. ‘ ‘ t o  I ‘ .. ‘ i t  : ‘ ; . ‘ n t  , si i h i i t . ;

St ’t ’ 1’: . ’ . ! ‘ \ , ‘ . I 0 ‘ . ‘ r .  i i ’ ‘ he , : i:’ t ;  n o t  : . l  j & ’’, •

o t o  .. ~ ‘ t  o i l  t . r ;  .~~~ ,., n t  t i e  ~‘
‘ i ,. ‘ ‘ ,. i t  t o  st s . : :  on . t  i r l  v

,‘or,:’t ’t ort t e d t  ocE . m i i d  ‘ u ‘it ~. ‘ ~~ : ‘ a c t  a l  l i r v i  m l , .‘ol I t r v i . r l

• no o:’ t ~~’ :  . 1 0 .1 1 so i 1 ; ; . ‘‘ n ’. o r  I \ I nq so t ~ ‘1 ‘ , i  n 1 v ad

t’;ZSOut t 10 1 ~ a 1 l v  ~‘o t ;  so 1 i do .‘d an d . ’ t Pt ’ l i d ’ 1  i • ‘d l o a d  a t  I he

end  o t he cons  r no t e n  ‘ • ‘ I . t o d

S 1 i nq w i t  P in  t he c a a h a t  i ~ n U. ‘d; ‘cE ~. ccl .1 t o t  no  i’ma 11 v

so ’i ’ • ’ or  t o  ho  ,t  :‘rcl’ I t ’m 1 ,1 ;; 0.i  upo n t h e  n a t u r t ’ of  t h e  N o r t o n

h e r  m a t  ion  . A ev i .  ‘~~. 0 t P. ’ ~;o. ’ I eq i c d o t  a i ad i cat  e s t h a t

ho:  e .i Ft . ’ ~‘r. ’h.i  1’ 1 v no 5 r d v e r  sd v or  i c i i  I .‘d ~s-e ak  p l a n e s  w I t P i n

P.’ I en n .i  a t  t O f i  i cc k t h a t  ~.
‘. ‘u 1 .i a, ’ t as  a ‘ot  o u t  1 .i 1 sI  I t u t u  p1 a no

l ’bc ’ ~‘.‘t out t i , t l e: ;a ’o: ’ , m ~:t ’ .‘‘, :0 w i t  h i u i  t h e  o t i n d a t  ion

1 not ’ t he dat;: is  ‘ ‘1 ; eyed t o o t o ; d• ‘d , a t  I .‘ , t s t  i i i  p a r t  , on

a 1 1 Ui’ ~ ,il , co l  I UV 10 1 .1 ni ~ot  os i ~i a a  I ;;o i 1;; p.’s sos s i  nq \‘a r i .‘us

r a t  e s o pt ’ t in. ’. 1” i 1 : I v . ‘l’he t P i ‘E ;  ;c~;;~ o ‘‘.0  t h u  d o t t  so i i  s i s

n e t  k ;n ’i . n ; h. ’w. ’ver  , l ’as. ’d t p ’o u t  e as t  ex p . ’r i once i n  t h e  p l o t  can

. 1 : 0 . 1 , O V O t  b u t  .h ’u t  I l i i  .‘E ao;~ ~c’s of  rio t •‘ I h a n  1 0 t .ho n et  o f t  en

o.’,’ t u r  oi ecu t h c ’  ;u ’:’ , ’t  t o a c b i t ’~ el  st  . ‘am .‘ h , n i u t o l  s.  Fh ie  e. ’ t

O h ’  i I i I y e n n ,t o  1 ‘. i a.: t ’ed u o. ’E r ay  .11 so v a t  v co n s  i so: 01’ 1 y

l’,r s . ’.l t ipe t ’, t.’.’ t; t ; ’ , ’~~; 1 t i on • .‘., ‘u cc o t u a. ’ I ti r in . ;  an d  ‘.~eat  1’., ’: i a.;

1 t hou , :h  t he .‘c:id i I l o u t  .‘ t I I;.’ ‘. ind~’t’ I ~ i a.: 1’ . ‘ .1 ; e, ’E I s t i o t  E cci .  a ,

Soii t ’ s.’.’pouo  s h i o t i l . i  P. ’ • ‘xp. ’ct .‘.i i n  I he ;t p j a ’u ’  pot t i o n  o t  I ho
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~‘e. h t  ~ .‘K . i t  i s  r i o t  E ’~~’ .c’ i. h. -~ h o t  .i o u t  ot  r .‘ i i c h i  was  a: uv td , ’d

d e j a , :  c~ ‘as t t r o t  t o t ;

t t E : ’ a ’ t t t :  The ~- :rl n~o’ ,. ’ t i t  sl .‘ ‘ ‘~~ ‘ do l e t  ra ’ t ’t t h e

i u ‘r i . ’u ~ : t .‘ .‘onr ;t. ’ .1. ‘d ia t hi. ’ I’ . S . h a t  . ‘a a . ‘ f N , ’ ,’I . i ;” .~ t t i o n

t o :  ; ,r ;a l  1 ho : :a”n ’ne . ’us • - a ;  t l i t  i l l  d t r ’ ,S  on s I  o h I O  ,‘‘, a n h i t  ion .

A n ac c u :  , i t  e check  en t h e  s t  .il~ i l i t  y ot  t h t s  s t  u i r c t i t r e

c an n o t  1’, ’ r ; _ t d , ’ s i u t ~ ’t ’ t lie t e i s  n.~ des  i ~:n a r id cc ;;s tn I i cu t  d a t  a .

l ’ r ih ’ . m u ’ m k r u e n t  s l p ’.’s a t . ’ s t , ‘.‘p and  i t  i s  ~‘.‘ss j U l  e t h a t  i p i t a . ’

of  w ’ . tE r ; . ’ss r ay  . ‘i~. i st  t ’ .’n. ’ at  hi t i t t . ~ d , t r ; . Sot - i a :, oh so t  \ od at

l i i  ee b o at  l o u t s  a b e t i . :  t h e  ,i. ’i .ns t  r .‘~ mni t oe  i s  e.1 i,’v. ’.l t o  
p

r .‘;~~t e s ent  w , t t  o r  p a s si  nq t : t r e u u b i  t l ie • ‘:‘;t ’a n E r - , ’nt  . An ens 1 t l et a  i ii, :

s I  l l . i\ ’  i. t 11 1’ .’ : can  i • ‘d t 0 eVa I 1101 .‘ i n  d., ‘ 1  0 1 1 t lie , m c  t tn t  I

st  .it ’ ii it~ c ot i a l  I i on  o t  t l ie ,;am ~It i , i  t o  r r i E e  r . ’cerur, ’ :ida t  i o n s  fe :

Pt .” t ’ .’qui  u- ed u ’.’rn. ’ d i a I  tr , ’,t su re s

ii
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SECT ION 7 — ;.sSE. : N i , ’ ; ’ l/NIP .t I - :DIAL N N A E U N E S

7. Dam Assessment: I ant ~ B o t t o m  Br . .r i c h  Dam at th e t i me

of i:: J e ct i on  ..p~~.~areci  in  f a i r  c o n d i t i o n. The s p i ll w ay  w i l l

pass less tha n 10% of t t e  PMF wit hout  ove rtopp ing the dam .

The appropriate SDF is the ~ PMF . During the SDF the darn will

be overtopped by 4.2 ft maximum , for  a period of 6 hours ,

and at a cri t ical veloci ty  of 8 .1 f ps. The sp i l lw ay is conside red 
- 

-

inadequate.

The embankment is not constructed according to a -iy conv-

entional standards and no construction records are available.

~cithout design data and construction records , the s t a b i l i t y  of

the structure cannot be assessed . Furthermore , the embankment

slopes are much steeper than the slopes recommended by the U.

S. Bureau of R eclamation , Reference 2, Appendix IV, for  smal l

homogeneous earthfill dams on stable foundations.

The ero sion observed on the downst ream slope does not

appea r to be ser ious  a t this  t ime; however , con tinued use of

the impound men t w ill r equ i r e  correc t ive  measures in ord er to

ma intain the safe performance of the dam. The seepage observed

is of concern , since it could cause piping within the embankment.

7 . 2 . 1  Invest iga t ion by Owner : It is recommended tha t

the owner have a qua l i f i e d  p ro fess ional eng ineer evalu ate the

stab ility conditions of the dam and to m,’ike specific recommen-

dat ions  for  the requi red remedia l  measu res. Th is an a lys is should

assess the factors of safety of the dam with respect to the loadiric~

conditions contained in Reference 1, Appendix IV. The owner

-2 0-
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should also provide  for  desi gn work and the construction of the

r em edia l  work o u t l i n ed below w i t h i n  one year  of the date  of

this  report .

7.2 Remedial Nea sures:

7 .2.2 A de tailed study of the downstream flood p l a i n

and of the Spil lway Desi gn Flood appropriate to th is  dam should

be made . Remedial measures to be considered include modifi—

cation to the dam , spil iway , flood plain , and/or any other 
- ‘

method of el iminating the danger imposed by the impoun~ment

7.2.3 A staff gage should be installed to monitor high

water levels.

7.3 Required Maintenance:

7.3.1 seepage observed along the downstream toe of the

embankment should be monitored quarterly to detect any increase

in flow rates which may cause piping within the embankment.

7.3.2 The embankment should be mowed twice per year,

preferably in the spring and fall.

7 . 3 . 3  All trees on the embankment should be removed

and excavations backfilled with compacted fill. Eroded areas

should also be backfilled and the embankment reseeded . Surface

drainage should be diverted to prevent future erosion.

7.4 AiLerria Live  ~~ itt~d i al  mea sures — Since the use of the

dam has been discontinued, the owner can a l ternat ively dra in

the pond and breach the dam .

-21-
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:~ — .‘ !- :l- - OA ’r I c  ‘ .5

N, u’,t5 ” ot 1’ S ,~m :  , c t : o  P o t  t~~ :’: P i ’ , a n , ’h

L u n t v :  B u c l , , i n a n

S + at C : V i  t o  i n i a 
—

L . O t d j n , l t e S :  t a t  3 i ~” — 2 4 ’  I - o : i ~ 81~’-~— P i .

D a t e  o I I n  cc t, -: ‘ i :  S u t n ’  1 ~ , 1 ~~~~~

0 o t h e r :  F a i r , I ~- :‘ n~ ’! t~~U t  o

l’ool L l ’ ’\ ’ a t :ot: a t ’!’ I : -.:c o~ I n :  ‘c t  i on :  15 ’~ l m~~1

‘:a~ 1i~, t t ~~’r a t  ‘Fit’,:e o~
’ T n s ~~& -c t I o n :  1 ~ 7 . 5

1’ n . 1~~’ / ’ t i L ’I ~I I’ -u s o n n el

S ch n . u i - e l  Ft : in c er i n :  A~~soL ’ i a t O s , P . C .
R a y  B.  ~‘ta t - t i n , P . S .
S t  ophen C. ~~ i - nor ( t oco i d e  i ’)

.3. K .  ‘r l1~1flk ~ 1IS and  A o cj a t e~; , I n c .
Roh- ’r t  G .  Roop,  P . E .
Wi 1 I i  am A.  Johns  ( t’eco i’de r )

• S t a t  e Wa t “r  CC) fl t iol PO a i’d
Pu g h  O i l  / u ’a , P - B.

I i ’ i::~ -a nknl t ’t l t :

1 - I S i t u  f a ce  Ci ck s : ‘l’ ~ t ” ~ 1 epo , c i’ c s t  , ~‘mt ’ i ’~~: e n c y

S f ’ i  1 l w av  , a n d  a bu t  :m -n t  coot  a c t  s ~~‘~~o i ns p ec te d  and  no ct ’ a ck s

~ oie not~ d .  ‘ H e  -~‘ :s~ am s~~ pe o~ t h e  .‘:ii1a1 n~~,, , c n i  +~as  H

h iohly v~~/ : e t  , i t  od w i t h  L i i i  c -a s s , ~ c.. ”ds  ( 3  t o  4 I t ± )  a n d

tee s. V i su a l  i n s j - . ’ct i on  icis d i  i f  i c u l  t’ . ‘rho c en t ~~a l  p o t - i  i on

of t he downs t ream s 1 ej ’e s a p pe a r s  t o  i nd ode a ~i t L ’ ~p+ ”d l”l an k et

of f i l l  p r o b a b l y  y o u n ycr  t h a n  t h e  p l - im a t - v  n h , i n ta:n~i it  i i i  I .
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1., ~ ~ au e u a l  :-‘u v , - : :I - :1~~: N - i  ‘ .:.usual n,~ v— : ‘ -: t s  ~
-. - :  e

~- :~ ~~h . ’~~ .t:: , C t  - ‘- : a  t - ’ . s t  I - . - \ ’ - - : Li : ! 1 L ’ - -: i - c ~~.t :L ~- n t  t~~~~.

1.3 S l t U : , 1 : . - :  o r t a) s i c : I:  Two e rOs  i O n  ‘ h a : i u e l s  (~r

.ct shc~ w e r a -  o I s t - i ’ , - ’d ui~ the  wostrc tin s lo p e  a l c u q  t h e  I e ~~L

a i h I  .~ l o r i o  t h e  r i ch t  t ’ d -~~ of slope ’ ~-.‘h or c  t h e  t i , im

c a r v es  - ‘ ‘ h t ’  t i  oded a ra t s  w e r e  up  to 3 f t  w i d t ’ and 1 to 2

f t  ti . ’ep.  ‘i’hcv ‘xL, -:a i f r o n t  , i l ou t  h a l f  ~-,-av  down t h e  s1o~ c to t h e

t oe. Frosiori also exists at t h e  sp i l l w o v  ou t l e t .

1 .4  A l  j - n o ’t l t :  The ~- H t n~o m - n t  a j o a  ars to he c u r v e d  on
U

both  the  d~’ . % n s t - r e a m  an d  ups :  t +  am S l C )~~a ’S.  A r e l at i ve l y  st  ~ a i gh t

hau l  road e x t e n d s  a cr o s s  the c re s t  of t h e  da m .  The al i c o m en t

~c ’p - . irs to he s a t i s f a c t o r y .  Based  upon  al  i mm: ent , t h i s  st  r u c —  P

tu re iloes not - a : -ja’ ,i r  to he a d e s ign e d  dam .

1.5 Ri pr’ a p :  No riprap was encountered .

1.6 Ju n e t  i on s :  J i r t r c t  i o n s  c o uld  no t  be cl o sely  i n s p e c t e d

b e e -r u s e  of ,ibu:td.tn I vece  t a t  i on .  The cml a n N m e nt  f  ii 1 app e a r s

to ti e i n t o  the S te ep  n a t u ra l  s lopes  wh i c h  hound t h e  s tr u c t u r e .

No l e d  r o c k  w, i s  t v t ”d .  I cose b l o c k s  of  rock observed

rep:’ t - s e i i t  t ill or coliuvial m a t e r i a l

1 .7 See oa ’e : Three seeps w e re  e nco u n t er - ed d u r i ng I he

inspection . Two were l o c a t e d  a lo n q  t h e  t o o  of  t h e  two e ro ded  

~~. d  L~ -e L h i J ~~~~~~~~ , c - - r  ‘.~~: a ~~e T ~\ C f t

of the ri ght e l e si  on c h a n n e l  a l o nc  I ho t o e  of s l  ‘:~e .

f : ’om , I l l  t h re e  a r e as  was s L i m ~ t . d .~ s 2 ~~ 
;; : ± . lb ov v

ir on st  i i n in q  was g en e r a l ly  p r e s e n t  a l ot a r  seep t e e  p a t h s .

1.8 Staff O a qe :  None found .

1.9 Dra ins: None.

2 O u t l e t  W o r k s :

1 1 1 — 2

-~~~ 

-
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2 .1 I : t a ~~e St  m e t m m  . - :  5” c o t :  t t - ; . r t a -~ m e t a l  i i - .  -

i -~m o s i o I r  I V t t i  . a C ) j . t t ’ t ’ i f t  t o  t i r e  : - r } ’ e .

.‘ . 2 ( r u t  1 + t  S ! ) - t  i ; - :  I t ’ e t i r  ‘ i : .  I d  imi ’ t . i i  i pe .

N o r I r 11 - r  t - a !)  1 1 ( ~s I - a • C) ti i t  -

~‘ .3  o ut  i t  t ’l r m o + - l  : , ‘~~i t  x i~~~.’ l t , a t ; ’ ’ s  m - ”~~n t h e  f a ~ ’ t -  o t

a 1 :1 l e r m  s i

2 . -i S a m - h ey  Sa t e : N - : . - . l ’ ! ro r ’ e  is no t m - f  : ‘ncy

s p i li w . r \ ’ .
II

3 S t r ~~~a t  ed 51 i I l~~~a y :

3 - 1 tN t i c  r + - t ~ + - i r : N ‘ mm e .

3 . 2 Ap p r o a c h  i ’ h a m r t r e l :  A t r a i  ‘t O O l  t I a  1 shaped channel L
w i t  h 2:1 sl oj e  on one  5 1  t i t -  a~ id 1 :1 s l o p e  on t i r e  o t h e r  -

l ’ i t t ’  h o t  t o rn  i s  1 f t  w i d e  w i t h  a s l o p e  of 4 p e r t - a - i t t .

3.3 D i  s c h . r t ’ ; e  C han n e l :  N on e .

4 F en c e  V O i  r :

4 . 1  Sl o pe s :  Steep to very s t e e p ,  h i g h l y vt ’qe t  .rtod

slopes bound the l e f t  s i de .  The h a u l  road e x t en d s  up t h e

r i g h t  a b u t  mont— r a ’  s e r v o  i r  sI  01)0 . Rock del ‘r i ~s w i t h  hi  ock s rip

to v e h ic l e  sl oe  r e s t  on t i r e  s l o p e  a t  a ng l e  of r epose .  E n t  i r e

r i g h t  s i d e  ct n s i  m ;ts of r ock and  soil  t i l l  w h i c h  h a s  been

q r od  ‘d

4 . , -U L ) t  - J  -
‘ 0 t - 1~~ S t  t ’  -

5 P t - w o n t  r ea m ( ‘ i r . r nnel :

5 — 1 ‘ - rd t i to r i : Tb i ck I t m m ; 1 )  :11 we) , - i  d a )  a ol - so :  ~

for  :;i ’ver i l  n~ 1e~~. I n c lu d e s  a v e r y  m a l s h\ ’  a ia ’a  w i t h  a~ - i r t m t i m n t

m a  t ’sh ~ ram ; : ;  d i  i t - c t  l y i t o l  ow t h e  d ar n .
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v— .: t i - - t m - m , -;:  S t a t - ; ’  t o v - - j v  - : ,  ‘,-~~~ - J - .j  ~~i~~ ; - - - ’ l + o . t ’ .d

m t m -  ~‘~~ a : : m + - l

~~~3 l o : ii ’~~~~~~- . , t _ m 
~~~2 C j l~~~

i j t :  1’~~~\ t -  l m ; , ~- e  
~t i~~~~

d i r t - c t  lv  i n  t h e  t l a o ~l p1~~~j m ~ m a - m a ~ l~~ m i l t ’ : ;  d- ~~.t - m ; ; : t  t t t i f l.

6 1 t r ~~ t r m - t j  c i  i o n :

6 - I ~~ ; 1 f : a~~i )  I I j o n :  N ; - m a e  -

(a . 2 O l - s a - : i - t j , .~ t e l l s  ~ e a d  S i a  ; - , - - t a - m n :  No o l - ’ - r \ - a I  I a n

-Il ‘; ~~~~ p - 0 ; - : : , ’  t ‘ i  s we I + - i n  - -d i n  I h~’ I i - l  d
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:-~ I t  i x i\  —

1. ‘ c a - r : ’ a - ’ r i - i  H i a i d ~ - I i t m i - m ;  fo r ’  So ‘e ty  I n sp e c t i o n  of h rif l S ,

: -a U 1 r : ;o i i t _ of  -Nt n v  , ( ) I  I i ce of t i r e  L I I  i t  - f ( i f  i - r a g  i n i - a  rn ,

-16 pp .

2. Dt~5 i o n  of S:na 11 Dams , U .  S. D e j > . r r ’ t tnt -n t  of  I n t e r i o r ,

B u rt -a u  of  Ree l  . u n at i on , 1974 , 8 16 pp.

3 - Ce o it a t i y  a r i d  Coa 1 Bencu r e t -s o f  Rue  1-t a n a n  C o u n ty , V i  ro i n i a ,

H e n r y  I i i  rids , Vi rg in ia Division of  Mi i t t  -i ’al Ri _ - sources

B u l l e t i n  18 , 19 18 , 2 78  pp.

4 . n i-:c—1 Flood l i d  r o g t a~ ih P a c k age , ( i l y d roloy  i c I-~ng i t r o t -  r i ng

(‘e n t e r , U .  S. A rmy Corps of Eng i n e e r s )  , J u l y  1978.

5. Jl~~ 1t ’ i - : ; n - t er o 1o o i t ’a l  R - ~-or t  No . 3 3 , U .  S. Pt - p a r t  mt -n t  of

Cou tu re rce , h’~-a t h or  B u r e a u , U .  S . P~ - pa r t :  i n -n t  of A rmy ,

Corps  of l-~ny  i r -t t - t - r s  , ‘Hash i f l tj  t o n , D . C  - , A pr i .1 1956 -

6.  T e c h f l i c - r l  IS l j ) e r No .  40 , U .  S. I ’) a - l)a ’r ’ t m e n t  o t  Coi umrt - r ’ t ’e

%‘Jea th e r  B u r e a u , Wash i tryton , D . C. May 1961 - 

--A  -‘ 

‘ 

-~~~~~~~~ —~~


