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rHEFACE 
-

Th i c  1~~~o r t  is  ~ 
rcp .. ed unde r ~‘i I d ;~nre c- cot a i n e d in the h ! C c 2. 1 n d e d

Gui del ine s for S a f r ~~y lr~~pection of D am s , f o r  Ph a s e  1 l r ..’e s t i g a t i o n s .

Cop ies of these gu ide line s may be obtained from the Offic e of the Chief

of Eng i tit ers , ~‘ashi ngton , D.C . 20314 . The purpose of a Phase I in v est j—

gation j
~ to identif y exp edit iousl y these dams which may pose hazards to

human life or property. The asSeC~ uscnt of the  gt-lI eral condition of the

dam is i a s e d  up on a v a i la b l e  da ta and  v i s u a l  inspections. Detailed in-

vest igation and a na l y ses  r r r v o l v i ng  t o p o g rap h i c  m ap p i n g ,  su b s u r f a c e
i nvvst i gatiorTh tes tin g 1 .~nd detail ed mo~;putationa1 e~~~luat ion s are beyon d

the scope of a Phase I invest igation ; however , the ir .vestigation j~
intended to identif y any need f o r  such s t u d i es .  .

In reviewing this report , it should be realized tLat the reported
c o nd i t i on  of the darn is based on observation s of field conditions at the

time of inspection along with .data available to the inspection team. In
cases where the reservoir was lowered or drained prior to inspection , such
action , while improving the stability and safety of tl,e darn , removes the
normal l oad on the structure and may qbscure certain conditions wh i ch

mi gh t  ot h er w i s e  be d e tec t a b l e  it  i n sp ec t e d  under the normal operating
enviroliment of the structure .

it is important to note that the c ondition of a dam depends on
numerous  and c o n s tan t l y chang ing i n t e r n a l  and e x te r n a l  c o n d i t i o n s , and is
evolutionary in n~ature . it would be incorrect to assume that the present
co~ dj t i O f l  of the d~im w i l l  c o n t i n u e  to r ep r e s e n t  the  c o nd i t i o n  of the  darn
at some point in the future . Onl y through continued c.~re and inspection

can there be any chance that unsafe conditions be detected .

Phase I inspect ions are not intended to pi ovide detai led hydrolog ic
and hydraulic anal yses. In accordance with the established gu id e l i nes ,
the  ~p il h . a y  desi gn f l o o d  is  based on the  e s t im a t e d  “P i ob ab l e  M a x i m u m
Flood” for the reg i on (flood discharges that may be expected from the
most severe comb i nation of critical meteorolog ic and hy dr o l og ic c o n d i t io n s
that are rt~~~onnbly possible), or fracti ons thereof . Because of the -

t z; ,gf l i t rldc  and rarity of such a storm event , a findi ng that a~ sp illway
will not pass the desi gn fl ood should not  be i n t e r p r e t e d  as r.~ c€~ .saril y

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i .  T~~e i~~~~s~~~y’~ f~~~a~ ~ 
.-~~.i. a

Ir fa sure O L relative sp i l l- ay  c a p a c i t y  and s c r v e s  as an a i d e  in
determining the need for more d~ tai led hydrolog ic and hyd rauli c ~ t ’.’di~~s,
cons i  d e r i n g  t h e  s i z e  of t~~t C  ~~~~~~ i ts g~~ . ’ral conci i t i o~~~~~.:1~~ Gh i~ c5~~ c~
c~~~x~ ge
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ss ~ o. 1 F r ’ ~~;P , - . at ~~ r S~~~~~ly  i~~ m V a .  ~ o.  05103
St ,~ : V ~ ~j  in  I a
(‘ rn~~ ty :  i c~: ~n -a )fl

U~Y S  ~~~~ Sh~~t~t :  Pound
( r iiaiteS : ~a t  370 O L . 9 ’  Long 82 0 3 1 . 9 ’

r - i~~~: l i ck  F ar k
• f : ~~~ . 1  3n : J u n e  ‘i 2 , 1979

BRIEF A~ ~:S~~ 1~~Pf (ii ’ D A i

~1ass No. 1 F r e s h w a t e r  Suppl y Dam is a mine

wa~~t t ~ s t r u c t u r e, cons t ruc t ed  w i t h  coarse to f i n e  coal

r e f us e  u a t e r i a l s .  It is about 300 f t  long and 65 f t

h i~~h. This impoundment is a side valley type structure

which is located at the toe of Moss No. 1 Dam. Although

no longer in use , this impoundment once supplied fresh

water for use in the coal preparation process. The

sp i l iway p ipe consists of a 36 inch diameter corrugated

metal pipe (CMP ) . The dam is located on Lick Fork

abou t 4 m i les east of Pou nd , Virg inia.

This dam has been scheduled for abancl nment by

f i l l i n g  w i t h  r e f u s e  ir . 1980. P l a n s  have  been prepared

showing  the abandonment  procedure and these  are

c u r r e n t l y  b e i n g  imp l e men t e d .

The d am is a n “ i nt e r m ed i a t e” s i ze , “ si g n i f i c a n t”

h a z a r d  s t r u c t u r e, The a~~; r j r  j a te  sp i li w ay  des i gn is

the  ~ ~~~i’. ~.ased an cri L -ria ~~~t a h l  i ~~~~~~~~~~ h~. ’

D e p a r t m en t  of the Army , O f f i c e  of the  Chie f  of Eng in e e l s

( a C E )  , th e  snj  l iw a y  is ra~ ed ~ T h -~ua te .  i’~~ C dam w i l  1

c o n t a i n  100 percent  of the PMF w i t h o u t  ov~~r t o p p i n g .

-1-
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‘rho ~:- .aa:~h :a-nt st r u ct u r e  u : aea r s  to be simi~ ar to the

Jrawinu s recently develo~ ed by L .  :~c,Ler t  Fim ba  11 and A s s o c i a t e s

for  f u t u r e  use and ~h~~ndo: rn e ri t of the dam.  Or i u in a l

d e s i gn oa ta  is not  a v a i la hi c , and it is ir possible to evaluate

the stability of the structure. Since the dam is to be

abandoned  in 1980 , a d d i t i o n a l  s t u d i e s  are not neces sa ry .

The v i s u a l  inspection r evealed  no app a r e n t  p rob lems

w i t h  the  embankmen t ;  however1 the d o w n s t r e a m  end of the

sp i l i w a y  p ipe should be uncovered . The severe  cr.~ )an~a~ent

erosion present on the. left downstream slope need not be corrected

if the reservoir is abandoned in 1980. Otherwise , it is re—

commended  that these areas be backfilled and compacted , since

con t i nued erosion over a lo ng period of years could c rea te

a c o n d i t i o n  detrim ental to the integrity of the dam .
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c t c a t  - -d by p u mp i n s  f ra n ;  I h e  i - - a l  -

1.3 P e r t i n- ’nt  P i t a :

I~. 3. :-:‘i ki t -n e c  i t i’e ;s :  The C ‘a  i r a t e  a :  a ~s 0 . 07 en - _  i re

m i l e s .

—‘--5 •., - _ .5S_k .S~~~ - . ~~~~~~~~~~~~~~~ — ———-- ~- -- —-— -- - - — .  .-,- —— — — - ~ 
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1. 3 . 2  D i a c h a r ~;e at  Darn S i te :  1 - P i x i t n u m  k t - w n  f l o o d

at the d:ini site occurred in A j r i 1 1977; i i :-.~~ ‘‘ - r , t h e

pool e l e v a t  ion wa s  not observed - W i t  ~~r has flavor 1 - ~ .-n

observed in t he  s p i l i w a y .

Sp i l l w ay  D i sc h a r g e :

Pool E l e v a t i o n  a t  Cres t  of Dam 190 CES
(El  1945 msl)

1 . 3 . 3  Dam ai id  R e r a - rv o i r  D a t a :  Seo Table  1.1 ,

below

TABLE 1 . 1 DAM AND pfpa .Rv () 1 R

Rese rvo i r

El e V U  L i o n
~~~ Feet A r e s  Acre  Wa t.ershed L c - n g t h

I t em l I E L  Acres  Feet Inches  M i l e s

Crest  of Pam 1945  11 .2  525 143 . 2

Spil iway I n v e r t  1897 5 .8  100 2 7 . 3  .1

Downstream Toe of 1880 ± - - -

Dam *

* M i n e  was t e  dam fo r  f r e s h  wat e r  c o ll e c t i o n .

_ 7~_
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— rcc.1 Pbi’B I PC

- I Pa i - 7  1 ‘N i t  I a i S  110 - . I t ’; t  I ‘at I . ~ t a I
.

t ’ t t I ; ‘ - t i s h a i l  
—

maa n : t t  m u d  i — m i .  A l l  I t , i r t ’r at m i t i i t ~~: ~-p t ’t  i t  I t ’ ; ; ; ;  . i t e  a t t lt  t t ’l l~~’d

- i : i ~ I I t ’S u i  ~m t i  I ‘~~ I l i t ’ ~I . . P - - - i t t  i - i t  at  I - i b o t  I’ , i 110

t t , u f a t  V - i  : td  l t a i 1 t li ACm i mi is  I m a I i on ( i’s~ j .’~) ; I !n~ 
\ S  j~ S i n  a 1 I V I I

at  ~I i I I e i i  , tn i l  l~ l h u l  1’ l a S  ( \ i ~~I C) ; an d  t h e  V i ~t i n  i~i D l v i  :~ i O n  of

‘t j m ’ i ’ d  1,~~ t i _ j  k , ’ t~ I l i n t I ~ oti  Ct ’t l5B )  — ~~~ , ‘ i i t i ~ i t  - i :; t .imicl I li5i t t h e  I i m ’ -li - 
-

w at  at  i fl1 1’oun Ini t ’n t b S t t  b ean  I , : - ~~~ . I , I J  t a t  m i t  a i n~’d i n  t -~- n t l ’ l j a n 0 0

W i t h  st , i ; t ~ I . t m a l : ;  r t ’t i u i  t a d  ~~ t ~~ t’ 5t l ’ov~ ’ t i e V e l  i ; f l i , ’ 1 l t  ~i 1 ~i 5 t fl~ ’ 1 , 5 .

A I t  liott uti Cs.’:; i si t  a m i d  “ A :  l i i i  I I t  “ 
~h . i  I a t a - i  c not a v i  i 1 aP i  a , I h t ’

O \ % ; ; , - i  i t ; pit — : t t ’ u i t  l v  t -en i 1’] t ’t i 115 an ‘ ‘ u t - i  I I i t ’t ’V i l l S  ; t t  UtIv  [ a I ~ t O t  l i l t ’

t o t s ’ a nt I  ~‘v ’ i u t  i m~m 1  5 i h t t i t e m n  , ‘ i i t  o i  ‘‘~u —lait.i t i ~~ ~ ‘ .i I— , naP —mi ~’~— m ’ t ,

‘ ¼ ’ E - - t I an I) o I I ha ~‘ m i t  i a ‘~ e a t  Nt ’ . 1 i - f i t  S O t  ‘a • wli i oh

in c  I t i t h e  t I n —  ~ie:; :; N a .  I I i t ’sb ts~,l  1 01 ’ eu pp l  y C-un . \ 
~~~~ 

a]  i — - I m a t  t

5~~~~a a l  ‘ m i m i t ’  ‘n I m t~~~’oi t t ot s  t ’a1tl}’ 1 t ’t ad i i i  I ‘~~ t i 1-v I , .  lP. ’t ‘ ‘ l  t N i el~5i 1 1 ,im i ’

w h i c h  I n c l i m d a d  a lu -a _ It c l ’~ I t ~ . t n ~1 at  a l - i  I i  t v  t I  u td y .

T h ’  c P c i, ’i  h a : t  a t  mi c e  m a t  a i t i t ’d  i i i  1 — i t  a t ‘~~ i j  I i t ’ o t j  Ii ,~ N — i

c o n s - I t t  ion a t  t Ps.’ t o t  c i t e  i i t ~ ’ 5uid , i l ’ 5 u ; a i o t a n a n (  p1510 . TIt i

d amn i s  - c l i, - ’i u l  ~~l l o t  ~~I ’ , i i i d e t i t f l t ’ t i t  1; ;  - i l l  1 n : — , ’ u I l i ~ i l : i t ’ nt  i i i  1 ‘P~0

.i: 1 a l l  i ; : ; o o u m l i , i : i I ~ - i i t  O.t 1 - .il ~ i l i t  i t ’;; w i l l  1-a a l  int l n a t  ad 1— v 1 1 1 1  i n 5

t h e  i t ’r o t  y o u  a ;  l i t  t a t  1 1 0 .

- t ’oat ;t  I h a t  b i t : Con~~~I m u m ~- t  00 1 , ‘ s ’~~~
t I t  to ’;- t ’ 1;t ’ t  5 i v . i  t~~ d’~ a .

‘ h a  d i r- i  as~ t o ‘ c d l  ~ c~ - a s t  i i t O  ~‘J w 1 1 ) 1  - , ] l l  i j -na-i:t -a-a -C l~v

t 1  I i t o h i t i ’ l l cPa] C :n: — ati v -



‘ : 1  t a lt :  Al  - . t t i - l a n t : i , ’t i t  t O  I is. ’ i fl~~ t t ; ~~5~~~ -~~~i5 ~~

i - i  . l I l l t t -~ I i i i  I ‘~ , t i u i I I t  i t ;  i t  t ’a w i I I th ~ t i  I- , ’ u i  ;, -j  1 , - i  1 i :  p ’ - . i 1

a t  t a ; , i l  t i ’  t ’t ’ l l  t a t  I t : ; , ’ . 1- lava \~~ i f s . ’l  a l - : t t - l  v . i f  I t ’ l l  a t - i  i t :  l u a ~~a

b ’ ’ m i  i n : - I - u I  I ’ d  t a t  (lii:: ‘ 1 1 1 1 0 1  i l l s . ’  l i i  t ’ b ’ i t ’ r  I t ’  ‘ : - 5 t : ; u I - , ’ I ha

I h i  t - _ I I C I t  ‘t’ t - 1 i i t  l i t ’ nI  - . t t i  K ut ‘u t  . ‘I’I u s . ’ t i , 5 . 1  1 1 a t e . . i n t l  tn- ’ a;  t o t  -C ¶ 
-

w t t  e r N - v 1 i - - i l  i n  - :t  ,i m e i 101 in I~ ‘s.i i i i  P ‘ t - I j a l l  ( ‘ - - — t~ I A~ ‘ pt n  i s . l  i x

I I I . ( t P ~~~~i i  a l t ’y a t  I t ’ l l : :  tO t t ’ i t ~ I a v . i i  l a b i a ) . l ’ i ( t ’ t  l - v t - l s

, i r a  f l a il  i I t  - ,  -C wi a -k 1 1 ‘v I lie Ci ha - l i I s~~i C Co. i I C- ‘i i u ~ - 5 i m t y  . ‘1’, ’;: t

- ‘ 1 1 1 5 : ;  tO ‘1  a 1 — k ’ i i i ; i n .  t - i ,  ‘ a t I t i c ’ I u n , — a I I li t ’ i i i : : ~~- , - - - I  i ‘m i I ‘ m  -

i t .  L l I t  I i i i  t i t t  I c v ,  t 1 i i ~i I i , ’ i i  a I ha s I - h i  I i I S I he  b I l l ’ , ‘ t i i t , I  in ‘ i t t

2 . -I I y . u  1 ~t , t  I i t ’ l l :  01 i S ~ l 1 S t  1 ‘ ‘ b i t t  I i t  ~ , ‘ u n  - t 1 e u ]  ~i t i on s  a m i d

.t w  I i u 5 : t  i t  a n ot  t v i i  l . i l ’ l t ’, l ’ utl dl ~I\ , l ‘ i n :  . I v 5 t  I i d - l a  t 01 I h s.-

5 1 1 ’ l l l l s . - i l I m l c ’ m i t  ~~1 t n  S u m s . ’ i c ’ } ’ I  t ’ : t e b l t  i t  i t ’ , 01 I l i t ’ t i 5 i t t t , 5 1 1 1 t 1  t im, ’

l iv ~l I a i k i l  i s . ’ h i v c I t  a 1 t ’~~j c c a l  cttl5 i l O I l S  a t e  .al~’~:i i,tt e.  ‘ P l n ’ t , ’ ~l t ’ s. ’ t i t ~

r a c~ ’l  t I S  • t V . t 1 i . i l ’ l s ’ lot  S t i l t  } ‘ s ’ i t o i  1 1 1 , 1 , 1 , , ’ .

_____ -5- —
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— \ ‘  I P L i s.’\ I ,  I P P I P C ’ i ’  I i N

3 . 1. 1” ‘ ‘ d o t ~_:a : ‘Pho C a iii a’ 5 i t ;  ‘ : ‘ - i n  ‘ I S I  1 1 v i i i  ‘ 1’  t a l  - ( - nd i I i t m i

a t  I l i t ’  I t nit’ o l  1) 5 1  - , - c I  i on .  P l a i d  0 1 - S i - I  \‘~m I t o l l S  i t o  ou t  i i nod

in  Ap~~ t t i C  t x I l l .

I . 1 C, ’ l t , ~ i ’ a 1 :  Au I m e g  - t O t  i ’. ’ rm a t ; ;  m a s . i s . ’  12 du n e  I s.) 7 ()

, i t i i l  t l i t ’ wt ’ .i I 1 l t ~~ ant ; ;  f . m  ir w I t h  ( l i t ’ I t ’nl }le u i t  ore  ~ 5°F . ‘rho

.t ’ s . t  1 s. I - t n t I i s. i i  5 i t  t h e  t l ine ( 1 1  I l l S  i ’ ’ ~ 
- t ~Oli  ttn l a I at - , i I i i  ) t )  1 88 1

Ill ; i , t  mid ut ) t a i I t s , t  I t - I W I  S s. ’l t t ’  I t a d  . ‘I’his. ’ 1f t ’o l 1 a Vt ~ I t~~5 i  S 1 6

f o a l  l n ’ 1 ’a’ I i t , ’ i m i \ ’ a rt  ‘ t  I ha  i ( ’ ’’ C M I ’  ap i 1 1a’~iy  i t  I lie

I j uts.’ of i i i ; :  I - t -
~~~ j ç i i  ,i m t i .1 i - s. ’ t i m i d  t t ’ I l d  i t ( i l l  S We t  s. ’ C u  y .

I . 2 Dam a m i d  P 1 i l l  w ay  : [‘ha sp i i i  w a y  cons  i S I a o f 5in

kl f l t l a t  od N— ” CMP i a e, i t a d  I I ’  l, ’, - t  ~t i ’ s .~~\ t ’ t n — I  mal i’s.a”l s.’lt ’v~i t  i O n .

‘PI t t ’ 1’ i l ’ s . ’  i :; i i i  t o  ‘at I comit i  i I I t ’ i i  l t i t t  1~~t h i  i ’d - c ,  ~ P mu i na a’ ta t e’ at

I lie ‘o U t  1 a t  .

‘I’hit ’ ( ‘n t l ) 5 1 0 K l : tan t  W a ;;  s. ’omi ~~t r i t c l  eli w i t h  c s . a tr s a  s. ’t a  1 r o f i t a t —

5 ( I l t  I t~’ . i t t  ‘5t  - S ‘ I t  I i i l  1 ~ I r~ ‘s. ’ of  Vt  5 t ~c ‘I , i t  i o n .  u ’Iie do wn s  t I ’ s.’afli

i t  1’o~~t i t ;  t-’ c ‘ry  a I OC [) (1. 1 5111 ( 1  5 1’, 511 or )  5 t uitl i i i ’  1 i t s . i s . ’ S  i i h l i l ~~’ 1 t ‘l l ~~

t ’b o ; ;  ion qti l I i t ’ S  1(551 I ,‘d i ns t  r I lie  c a n t  or  SO l d  I oft. ;; i Cs.’;; c c l  I lie

(lam l~~t ’i’ . ‘r~i ~~~ has 1 t t ’ l l i i I t I  l i t  a l  h a ng  ( l i t ’ t hat ,  i l : ; I  r t  - . 1111 l o s .’ t t :

lie I O t t O  I t I St  I I  l I t ’ ’ — on ,  - I I - a a;  a : t~~-t I - j 11 _ i ;  
• I t S i t  ‘ii t I I  11 I t ’S

I . .
(c f t —  i~’ i t 1 , ’ 5 i i t c l 10 f t  — s . a’s. ’} \ , t ’ l c ’  i t s . ’ t  -~ t l  s.Oi ( hi ’ i t - i  I t l t ’t , ’ l i S I I . t ’a Ifl

1 ap t ’

P 
~~

‘ t ’j  . i 5 t ’ i ; ;  I t i l t I s . - i  I i t ;  h :, :. t h S t f l  ~ S 1~111~ a .  i :  c’l - a I \5 
~~ - l  1 au g

I_ lie c1 ( ‘t~’i i S  I i ‘ 
- - I I l l  I O t ’  i i ,  - .11’ 1 h i ’  i t ’  I t ~i ltijt m O a t  i t  . ‘I ’ I t  j S St ’, ‘I . i t  j c ’ I S

h a l  i t  ta ‘C 1 () h t~ t ’i  I i i s ’r i l  S t  j 115 i al i t  t ’t i  ~~1’ ‘i ’s;: I l - ’i V l i i i ’  i c - s i t  1 1 o I

5111 IS O_ iS t u n o l  I I o h  l ea- i t i s  an t in ~— t ’ i i ui- - m l l c ’ a_ ’ite ( lt ’i int ’i ’ Patt i I t ’ , i s . i 
)

-10- 
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at  ‘s.”s . c - r ’ - i  I i ’ c - . i m n  , g ; i : i i , , - I  . i i  i t ;  :~~ I h u l l - I  t o  l n ’  i N t l - ’ i

t s .~ ~‘o - ’ ; S I t i s . ’ t l i t  t i - r h  I l t s . - ‘ - t ’ ; l - a i ; K u ; i ’ - m i t  , - i l i d s ’  i t  o d a l i l  S , i I - ~~vi’ no m ‘ i i i

- el  ! s . ’ t ’ - ‘1

1’ i V t  - S i  t a t ’ l Ss.’ I V . ’ I i t ’ l l  to - 1 1 S tot : l o s .  si t c ’ s . i  a l o t  i s . t  I lit c l _ s., : :  t

S i l l  0’ ’ t s . i l S t  t s .~~ St i O  :L-ps.’. Y. - ’a: . ; i t e s . i  \, 51lt ’t  l s .’ \ & ’l S  5 i l t  
~~

i c~~~~ t t i t  l i t

I t o t  t— . 2 o t  -‘\j - pt -m i d  i x I I  I

~~~ . 1 . 3 N~~;5~~ l t’ ’~ r A t ’ - .i :  T I m ’ ’ t a u t  t-’o i  r i s  c a na l  I o ct  ,~d

I i  s ’fl i n i l  l i i  to  t o i at  C’ a’ i I P ~i i d e ; ’.l  s~1a5 1 : 1 • P ‘d i  nit m i t  at  i on  a i ~~

‘ 1- : t ~~’ t v - ~ I a I a s .  va r i  1 s j C )  I ; ;  a’ i t. P i n  I l i i ’ r , - : t - i  vs . ’  I r at e,i . ‘Phe t a

t t ’ I ~ t 1 0  Vi5] ’ ‘ - S t  I ~ s . ’ l i  00 1 l i t ’ s I s .  - -a a a tal t : c ’ t’~~- re a i s . ’ : :  i s .  t i  h~.i ~ 
(t  C i t  I 51

‘ . 1 .4  lt i t t , n s t r ,  5 t m  A r e a :  ‘Phi ’ h - t , ’ ; t : ; I i t -a rn  ~ t t ’ s. - ,i j S  .1 151i1 i ’ , t 51c1

i i  C I a a I t o  , i - a 0 1 c, - - i I s. 5ir i t  ,i 1 t t t g  a- 1 1 P t h i ~ M i t ;; Na  . 1

0 t , i  I - S i S i  I s . ’ i i  1-) 1 t i l t  . P t )  t Is. ’l) I 1 5 5 .15 I I s .  ‘I ‘ s . i  , 5tlt l i ous . j h i  I l ie , u t ’  ‘a

l i , i i Ifl i l i n i tl  a’,e ; l a s . i i t n ; ; ’ , ’d i i i  s, v s . ’ t , u l  i ( ’ s. ’ , l t  1 0 1 1 5.  ‘l’li s. ’ i t  i i i  t ’ , t d

~,trd I :. Si I I S , l t  1 l ’ S l  . t ~~S ’I  aN i i t i5 i l  C l\ ’  2’ O l~c ’at  w i ’ i t ’ w i t h  : i i t ’ I ’ t ’S

t ’ i : ; i i n ~ t ’i l  5 t 1 ’ l . t s . ) X i I l i , i t e t V  1 . 5 : 1

l . ’ i -~t a  l i t a t  l o u t :

2 . 1 D am Sl I d  Pp i 1 la’ tv  : ‘i l l s . ’ Sp i 11 w ay  a t ; ;  h i  ot ’kod on

I l i t ’ 0 1 1 1 . 1 s . t  s u it ’  h ’’ ui t i lie t~’. t s  t o  a n d  I li i ;; sh ou l d  i t s .’ i , ’ u l , — \ ’ t ’d . The

~~ 1 j ’ t ’ I it 1~~ ‘~ ‘oi l - ‘d i v  I n t a ’ - ’ I ~a inC i I o u t .  ‘Pu t ’ ; : s. ’\’ - ‘1 0 ‘ -~n l - .1 Il k . i t i t  ‘ I I

01 : t I ‘ ‘U  t OOt  l O t  t - t ad an I i t s . ’ i~ - f t  1t ‘to; a ! I e . t i i t  51 °1~~ a’, t a  l I t  t ( ‘t ~~

I S,~~~
_ ’ l  i S t . , , t  1 - s . ’ _ :5 ,; L t . i ;o  i n t o  t I  i r s , ; ’ , ~- t  I O U  S t ’ ,Os  ‘, t a c s  ;i a ’s. t O

‘ ‘ 1  t t - , ‘I a, 1 I f I ‘I i , ’ t ‘‘‘lid  I ; :  ~I 1 ’ , t  I l l , ’  l i t  ‘tI I l l  1 t 1  t --t Ii • i t  I ~~, - t i, i t  ;a , I t I a

,~~~~t - : , , , u t ’t t a , ’s. l ( 1 i ~ t I  i t  t i : t  l. - s. ’ ‘i ’ _ u - ’k i i  1 s . ’ , h  . e i s . i  0, L ; - . t a ,  ‘ - I  S I i t - . ’ s. ’ , O i i I  i s i,

- ‘  - - - i ’ n at’ r ,i 1~~— n s.j 
~“ ‘ r i ot.l s. ’ I s. - i i  i i  s. - ‘ i i i  C C I C - I a S 5 0 1 , :  i I i t ’ll

do I u I u ‘ i t  I ,i I I a I l i~ i i i  t ’ ’’ j u  - i I V t I I ha  ‘I . it o • ‘ ‘ ‘ ‘~ Si i l , ’ ‘I ; t ’i  \5 ~1

i i a . 11  t l t t I a f t  ~1 ss’t i at  I t ~~S h i l i  i i  ‘ i i i  m on t  i t  ui ~ — t  l ’ai  I t  - yes . 1  ( a  I ’~’ t t ’ I , i t  ,~d

—Il— -

. -‘ 
,_ ___~~~~~ t’



~ e t s . a~~~n i g s . .’ t h u  c i t i g h i  I l i t ’ t P t j : l . N s . ) I~~i to r  i n s . i  i s  i t ot  t i t ’ i ’ s. ’ ; ra a ry .

C i  s . t i i l i d  t i  at’ ~t j L 5 I a  ts’ & ’ i t ’  i i  ot ~i Va i i  t i h  1 e for  I he a’s I s . r  ob—

as. t -v~1t  i o n  w e l l s ;  t b i t ’ rs. ’ f o m s ’ , t h e t’l c ’v a t  ion  of t h e  pie:;at;ltt ric

s u r fa c e  cou l d  not  1-c’ d at  ( SI ;o n e d  .i cs . ’ u :- i t c ’ l y .

3 . 2 . 2  howi ’tst r eam Ar - a :  The l t ’ s.~~i t i o n  of the coa l lt rt ’paration

lao i i  it y  t l o a - t t a t r e am  of t h a  clam (2500 i± ) provides potential

fo r  dan’iage and  loss of l i f e .

-
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Pi -:C I’ I CN -~ 
— OI’l - RA’I’ i ON -\i  I - } ~s. ui - l . : l t 1 : !~1.s

4 . 1  P I s . — c a d u i e S :  ‘i ’ l i s .  f u s . ’ : : l i  t o i l  c ’r  t onth sust .t I as

a n o t  i ;t t  I t ‘aol a l  s. ’va I i out  t~ h i  t m i t  ‘I  0 i t ’ l l  1 1 - I W , t  t ,‘ r ~ U i ’n l  v

- l  s.’t’I Cod l - y  :;as. - t ) i e t I i i  s . t ( l t i h  Ilts.’ MistS NO . I i s. ~ ti as.’

j i l l h ’ O I t i I s . l i l i a f l t  los .’Sted ad~~t i c a m t t to  and a l — o v a  t~~i t ’ p o n d .

‘[‘he I r ash  w . t t  or po~~C h,lS a raw S’Sl I ar l’°~~P w i t  h an

8” d i  a ,-h .  t : go  1 1 os.’ , t ,l ;  i ch ci r aw s  dea n I he wa 1 or  l ava 1 in

t h i s.’ i - a ;  Si , I t i  r i l l S  s. ‘as. ~1 a t  i on .  ‘~‘he i - it ’.’ 551 1 t ’  r Was- a ace

c ’s.1 I 0 t i s . ’ itt I l l  I 1 i ~~ ‘~~s. ’ 1, 1 1  I O i l  tdis.’:~s.’ i t  t’. - i t :  O t t ,  ‘tI  1 n a

cc ta 1 a.t~~li i t it i j - i o c ’at :s . Uc’a’s.-t ’ s.-r , t I it ’ i mpottns.lntent i s  110 1 s.’i1 s. l t’l’

in  liSt ’. I I liii’ t,’a t ar  I s . -v s . ’l t s. ’ , ic i S ’; i  I he ~~c ” t ’M i ~ s i - i l  lt oiv ,

i t  a’ i 11 s ut  olua t i c . i i l  V d i  sc ’t ’ t . i  i qs .  I l i i ’ouyh t h e  c l a m .

4 . 2 Ma i i t t  t ’ m i 5 l i l C t ’ o l  D , im ~1ns . I  .-\t~p t i u t  t ’ i t 5 i i n ’ ’S:

“Si I u t  s. ’ 1151fl0i ’ of t h e  s . l , i t n  , i i t s . i  a :  ‘~~‘i i  r t  , ‘ris. tu’ i s. ’, ’s j~~ I 1)(” m , ’:: i t o i ) Sj —

h i  i i  lv o f t h e  Cl  i u ’i c h f i  o l d  Coa l  Co n t t ’a i i v , a i11~’lu ’L ’er

a f the Pit 1st on ~‘oa 1 C roup . The r aw wa t s. ’r ~‘tiii lp

~ 1 0 ht’ ‘~a 1”t in  t~ O c)d w o t k  j u g  c o u t d  II ion

‘I i i , ’ l ’ s.’ I l l ’  I 10 ~) I i t s . ’ r ma u t  0I)~ l I tCC ro t -lu i i s. ’ta~ ‘n t  S

4 . 1 l - : . ir n i ~~~t S v a t i ’m : N o n , ’ , -x i a t s .

-1 . -I l : t ’ 5 i 1  o a t  j o l t : ‘I ’he us i m i t ,  n , i m i c s . ’ of I ha  Cam 5 i n C
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t t i ’ , ’~’ I ,, t \  - - — i ! \  5~,-’m1 I ~ s. ’~~: j t \  i S s l l , s . a,  1~
_ ’ [‘t t \ ’ ’ \

‘~ .1 Pc - S t - i l l :  Ns.’ C _ i t , ,  i: S t ’ . i ~~ 1 .1 1 1 , ’ .

a . •
‘ }[ - i i  t I S S  I s.’ - t  cs . ’  i ‘ t t : h i t  ‘ t  a . 1  a ‘ s. - l i v  - i t  ‘1 a, : i

t , ’,— s.” t , i t :  5 i - ~- , m u  i _ t i — i , ’ I , — r I h i : :  , i l . i l t : , i , ; , ’ , i t c ’ , i .

a . I 1 , ’oC Ys;- ,’u i t i ; t 5 ’ :  ‘2h ~ - I ; : . I t . u ’ , : t t t t : l  j ’ 0t ’l  c h ’\’- i t  I t ’t ~ ~-l -

t e l  t’ ’ , i  W , i ; t  i l l  ‘( i t  i i  1° ,
‘
; h’’a- ’t s.o I ii, ’ ~‘t ’~~~1 , ‘ I t i t  t t ’ t t  i t :

k~ ;oas. ‘l’i to ~‘~‘~ ‘ 1 t i s . t ’at It’l l t 1 S i ~~~ ‘ a - v a t  i - - t a  . u h - ~~ t ’ , - t i l t , I t i v c - :

a t  t h e  ‘ : t — i  I t , , t v

‘ ‘ . 4 l P ,~ot I 1 , - I  o u i t  I al : In ~~~~~~~ s . i . t a s . - s. ’ wi l I t  t i ~ c~ ~~~~ t i — i  t

- mi i t s . ’ I j I l (  ‘ It , I he ‘‘ 1 1 I I s ,  i t ’  d a t  o u t  I I - a ‘C ot . t : . , ~ I t ii I • s.’ at i —

‘ i t  t J  ‘ ‘P t  ~‘ h — _ m 1 ’ 1  a - ‘ 5 t \  l ;:t;i: u I ’ I t ’0t 0’ le t I l ; , ~ l i _ - i  t a u t  I i , ’, ’s.i , h l ; t

t ’’ : , I  ‘ i a ;  I l i t  i t i . i \  1’ , ’ t \ i ’ c ’ , t  t ’t I  I l s . S i  ‘ h u e  i t l , ’ :t I 5 t , ’! - ‘ ~~c ’ ; ’ ; i ’ i t u , i t  lout

e l  -~~t I t  l O u  t t l , ’ t  . , ‘t  s.~ s . - r t o  a m i d i I \ t h l  ala,: I , - s. - . ’ ’ t . i  i t  jot: ; I h : . t t

i i  s.’ t O , t S t ’ti a I ’ l t ’ [- ~~- t : ’ : ; t ’ 1  , ‘\  , a t  I act t s . ’ l :  I h t a i s .~~t ’t . Pt  t ’s.~ j 1 ’t( at i - s i

a I t l o O l l i t  5 01 t I l t ’ ~‘M t’  ~i its.i • t~~~ b~ i i , ’ i 5 1 1-, t ’ : ; i t ’n l  j ’ _ i \ e . I I  1 1 0 1

D i l l  t ’ , j iI 1 1 0 0 1  n t 5 i t  1,1 11 ~Ps. ’ l  at s. ’i t ca  ‘ — , A~~- ; - s. ’ i t ~ i i N  Vi  . ‘(~~~~ ‘i  t ’~~’u  I S I I  s. ’

id i i ; : I l t t a l l t  I t ’l  1 — i t ;  l i t  : ; i t ’ e . n id  i t h 5 I l s s. s t~~et  a 5 t s . ~ s. ’ o i i t ; t  s. ’C at

a : i ,I j u i l  lob’ \-a i i i ; : : ,  ‘ : t  S a l  t ’ C, ‘I  s.o l i t  j u t , ’, 1 1 s 
~~~~ ‘‘ ‘t ’’l U t , ‘ :; a’; ott I I j t t , ’~ i

I : ;  i~ c ‘ I 01  a: a ’ s. ’ -I , ‘ I ’ s. i ; .  i t  t-~ \‘ . ‘21 ’ , ’ t I , l  N I st ;n~ ‘, a I , ‘ - -s. i t  1 ‘ ‘ii

ts ,u ;  C, - I , - it; i l i i ’ ,i - t ’ I to - a :  - ‘ i  t’ , — t r a I t ’ ; .  :0 ‘ ‘ i i i  t ’ ~m I I S - - Vt ’ in : : ; , ’
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‘• i~ , ’ t . s . i v~ - i u - l~’ ’ ; ’ s. t l , t t  1c ’ u i :  ‘ P I t s . ’ ~~ ‘ s . ’ I  • m t  I Ito l ’ t ’ s . t  t i  ii scm

t l u s . ’ i n  l _
~t’. ass  . i i t i t U i t i ’  ‘ s.j t o  ha a I s. I ot~~i I l o u t  I ~~~ I t a t  I

( : u o u  : t , i I  Pool) . I Z s . ’ ; ’a t  t o t  i at t s . ; s .’ : : t s . ’ t  . i g s . ’ ,ia t.i was s .1  I or—

m i u i i t s . ’d f m s . ’ m u i  t h i s . ’ ‘ t v , m t l . i h l s . ’ p l an s , t , ’ t o t  I t I , f i s . ’ l s . l  i~ , - ,~ a i 1 ; s . - —
i ;t ’ ’n t  a , amts.1 Ps.~P s . : ; t , i d i ’ a i u t t l s . ’ :; h , - , ’t  a . l ’l ts. - ap i 1 ! w 5 i t  a . is

m ts. -’t l i t  i 1 i St ’t j

“ . I ’ L ’t t ’ ’ ’ l  I s. ’ j  - ; ‘  i i  .s P o t ,  m i t  i~ i l :  ‘ h I t s . ’ ~- t - ~ ‘ s . I  id ad i : . , ’

s. ’ t t i ts. ’ u ‘ t ;  t i  vs .. — i r ‘s.’o 1 a m id alli s.’ r i’ s.’r t i 1) t ,’i)  t ci at ~i i~~s. - t s.

a I I l l  j 1 t ,~, l t ’\ ’  at  at ’ j u g t i l s .’ \ ‘O 1 iiiuie of iii f I s. ’w l i t  I l ic ’

Us.5 ,Ss.- I V O t t  as [‘ret i s .~ u ; t t 1  \‘ dt ’ t t c ’i ’  j hc’d . ‘I’iie I t ’ : t m t l  t a for

I he t 1 s.’od cond i t i ens (i’MI- ’ , P M I ”)  ,t  t o  sh own i n  t i l t ’

I aT  1 OW i t l s .  ‘I’ ~il) i s. ’ ‘ . 1

‘I’ ,-’\ i l I E  5 . 1  i’~P P i -  ~Vt ” 1  •~ lM’~~’ s . h ” C t~ ’~h t N i ’1~

\o 1 unto

\ t ’ -  ‘u , i i
I - ’ 1 os t , I’’ ’l”

‘l’ s.’ I i i h i t  I ow ,
.“\ s. Pt 0. 5 - ( U -’

I X  I i l i l i l U l’ aa I
l-° ,’v., ft. , ‘1;tL 1i ~ii1 i S t it) I~~
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• 7 i~- ’ : ., ’ i  t o  i i  : : ~ -t ~~i : a : i’ t ’t ~~’n I  i 5 1  1: T i i t ’t  t ’  i t t  110

it i s. ’ ~l s.  ‘ci 0 l s . ’s’~ - ;  iut t I t s .  - I t ‘ tS  ‘ I  t O  ~~t 5, ’ 1, ‘ts I l I t  -

1 1 t Ot ’,’ - ‘x~~a ’ t  - t  Pt  t ’ a s . ’ ‘ . t  d s . ’ . t I  sI - : 1 : 5 1  - I : i g

t’ Pv,-il u ,it t ou t : Ca I c i t  I ,it I o l i t t  i ; a i i  s. - i 1  s.’ I l i St  t h i s . ’

; s .~~:- ~~~ t i d  t ’ w i l l  r 1 : s . ’ i s . ’ a i t  S i n  ‘ :‘ f t  c ’ t  I I t o  c b , i m u i  c t , - s t  f t - i ’

t his. ’ ~ I ’ M V .  S I t s . ’ ap~ -t 0 : - i  i ,it o sp~ 1 i w ay  ds. ’~: i o u  t 1 s . s . ’s.l is  t h e  ~
Ct : , ’ t o  t h e  “ :; i on  i l l  C , t ; ; t  h t , i au id s.’s.’iSI i t  ls. ’l’i s t X  t a t  l u m ~~ ia\~~’5t r s .  , i S l .

: h i t ’ r e s e t  t o t  r i s  s. - o :t ~ ; i C s . - i  as.l , t s . is . ’ c ; t i , i I , ’ at; t hi s . ’ rs.’as.’u v~— j r w i l l  at ote

I i~ ~ a t  I he  i ’~ h t - 5 a’ i t  h i o u  t ov ,  - i t  o~~’; i nq

l i t  C u  s. ’ I - “ l j  C s.ia I ~i 115,51 l ut t h i s . ’ c - t a  I us I l o u t  ps.’i t si mli i to

-rt - ss.’; it s . I 5 i y  c ’s. ’OcI  i t  j O t I S  a i t  It 00 s . c ~I i i  i s . i e i~~i t  b i t  c i i  t O ll I a

, i t  ~ s.Is.~~’~’i s .~ t a - i t
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~~i-: s. ’ ’ h  I t  S-~ s. — t t ,’C’’, ; s . ’ 1 1 . 1  .‘Y

1 l ’ s.’ t i t  - t t  I ‘ : : a ::  - i .\h 5tt t s ’ ’ ii I i i  : ‘Ph ;a C - t t : : i . ,i t s . ’ .i a I , ‘ci I s . d

is’ I h i t t  I :  - sot  ~t it ’ ‘ i t ;  I ‘01 t O t t  C I i t s . ’ A ~ ‘~~‘~~i 1 - s O i i  - I i i  P1 - t t  t ’ . t  i_i

- ‘ d i  I \ ‘ c ’; t ; t l~ s. ’; ~~~~~ 0 P I~ t I  t ’ .i i i i  t S I s . ~~ I t  S t I  ‘hi t s.~ 1’ ; s. ’v i sos .- c~ 
\ 5  —

s . : t : :  : a.  SIt s.’ i M t t ’ t h t ’ i  l . t ; ; , i  P 1s t  s.’.itl i t ;  ~t : ; t  I t  i i i :  i : t :., ’ct ad :‘l 5t t s.’51U

t oh i t ;  tin _ i o u 1 5 i  i :i i ’\ ~~~ ‘C t i n s . ’:t I a F’s ’ t s. ’c
5
~5a  li [’ I. 0 (P: ’ ; s. ’ t ’  i’ ’ r ; t ; a v 1— 

F

v5 t u i t a : i  i n  i - I t ’ ~~: t s .~~c’ I~~s. ’ : s . - ;  ai d s .’ ~~, A ; ’:’ , ’ ’ : s . i  ix V ) . ‘Ph i t ~- t t - t I : s . - m i t

h i i d k ’; :ss. t’t Cs. ’t i n t  v 1 h ; s . - t i  s. ’ i , n d  ~~‘at  t a o s .’ is  e xt  Fs.’n i c ’ I V  I l c t ’ S ’s.l •

i’ht’ s . 1 i ; : t  I c ’ i i  t t t : s . I ’ u I a i l l  l ’v s. ’c~~ a a t t 1 : s .~ i~ i a s .” l ’ s. ’ t s , I t  I 0:1

a! M 100 1 a I s.’ P i  s’s.’i i ’ , - l ; u l ; ; ’  I \‘ , t : t i~ u u t  ,“ ( t l t ’ . P h i  t s l o t  Ili t t I 00 s. ’ , ‘::a i 511:

of a l t  ot ’ :t5 i I i l l S  P t  0:; t s i t I c P t t  O t i s .’, t; l ;, il a a r ; , 1  Ct ’S 1; h s . ’w s. - t  or ,

;-.:,t:tv t’ ,’s.is s.o cl - t v al t o ’  ~‘c c c i i ’ W i  l i i i n t I ’ i , ’ I s.’i ;a . i t  I s . ’ : ; .  Cal’s. t lie

Is. ’ts. s.’r s. — u .  t ~‘t  t i i t  t a t  ;s , i t  i s . ’; ; t t ~ , ‘ \ h ’ _ ’:: s. ’S 10 i S ’t  I :,~ s. ’st  Pick—

, - : : t ~~s. ’ l i  c
_
O t t o  V , , t : t s . i  t ’s.’ o t i s .”;; l - - Cs. ’5l  I Ps. ’, 1:; at’s.’ ,a’:;,’r.il I v  i s. ’ t t t  t ’i  ct  s. ’s.I

t o  t h s .’ I s. ’w a r  ‘ m l ct t . i~a ,it s. ’ d N  i : ~~~ s . u s . ’-, : , ’ u  ~i l  l v  I I a t  - l v i  i t s  I I - u  5 ’t~~r h —

o ti t  I l i t ’ • l t ’ s. ’ 5 i

Ps. ’s . 1 t ’ s.~ s. ’k ‘,s’ , l ; i  s.’x~~’s.’:t s.’,i i : i t h i s . ’ 5 i1’;tt ts , ’ u t t  a , 5 i l l  t d n i a t’ I \’ 5 t I s . ’;’ _ ;

h i s . ’ 1 o t t  5 i 1 ’ i l t  t t i s . ’ i i t  . t~h s .~ 1 , ’ s . h u  s. ’O~~ i i ;  s.’:: : a’n t  i . i l l  v t 1 S I I  ~1 i o s . :  • i O s . I

s . a ’t ; t : j t ;t  ~ of  i l l  a t  : t a l j : ; o  l- 51:; s. ’ t  t t ,i~~ , I s t  n t ~ and  s h t , t I s . ’ t t  t it

- a , ‘-ai I t Ii ~ ll i i i  I a:  P s . a  1:; 0 1 c d l  1 . 1 ‘o i t ;  a C i  a a s .’ s. ’ t t o t

a , i  I I It s.’ I u t ; , ’ 0 1 1 5  1 : ; v s . ’:t t  I , : , t  t i s . ’:;. N o t~~i !S11 H; ,~~~, ‘; s. ’

- l, .,~ : t a d  : ;  I I t s . ’ I i , ’IC s . i  t i  t l : ; s . ;  I h i  I :s’ s.’~; I i ’ : , ~ t I s. ’:t  a :t ,~ s.: s. ’ s. ’ i~ ’~: i s .’

a I I i ; ’ ~ i t ~~s t  S c ” t t s . ’c t  - - t s . ’t~. l i t ’ p r ’ s.’;’ - ‘: ‘~.‘ s.’ 01 Si lt ’ ~i i  I S i  0

I h i t ’ l . i t , : t ’C I • i t  0 \ ‘ ic i l i i I V .
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5 ! : ’ -  t~~’S1 i, ’ , i n ;  ‘ i t O  c I ; ” O i i ; ; t  t~~ ~~~ S1 c- ~ -s. ’a

5 i : s . ’ I l i s t j , ’ t ’t ; t , t l  i s . ;  I t a r t  i c , t l  ( 1 : 1 )  w i t h  c ; s . - a t  ~o c ’ l s . ’’ s . , t t  :o ’

1 -- - ‘~~~ t: fti I • t h i s .  - c I s. ’ t ’ I, a 1. t h s .’ s. - l i t  I) i t s . : ! ;  I v .,I 2 t ts t - I s . ’

‘lOts.’ - :1  - i t t  ~-. :ss. - :i I . u :  i ’ s. - ‘ i I a t o Ps.’ cs. ‘a at  i c ~ I ‘ .1 i~’ 1 t St C c ’- , I V S , ’ 0 i i t s . ~

c- o i l  m ’~ ’ f i t : - , ’ , a’S t ‘‘~~~ t t s . ’ t i s . ’ l 5 1  1 ly  c - O I l S  I t t  ii at  u ‘‘c . t h ,  - i t  i s  . t ’ : c I

i s . ’ n r’j . l t ~~I i s ..’ ~~i ; : s . ’s.  I t  ~~5 S W c l t i tL O t i  ‘d u Ct  of t h i s . ’  c ’s. ’ , i l  ~- r s . -~~ .t  t o i l  iout

I ’

t ’ . ‘~ i ’ i- , u i u a t  i QI”i :

I- . • I F’s. - , - ‘ ,- - i t  1, 0:; • a ;d -‘(i - ,t tn; , - i i i  a : P- i :n  f a t  - :1 - h ~m t  i - : 1 : ’ : , :  at

!,‘c c ’v.i l u . i t s . ’ s.i Os I S o  !~,t~; i s  of ; ‘ s. - t s . ’ii t L i i  ::s. ’ ;  ; l ’ ’ i t i s ’ii t , :;1 j d j ; ; s . :

cl - c t  ss. - - : is a . }5 x co t; t ;  i t s . ’ : t~~’ t t 1 t ’ : : , t - : ;  t 0 ! I l i t ” cOIl I s n ot  l’s.’

1 l c ’ \ , s  t o  P~ a t t 0 ’I  s. ’ I I  S~~~S ; s . i l f l~~ I Ss.’ s I t ’ a c t  i t t ’ s.’ ls’st a ~s’s. ’n

5 t i r l t ’  s.’t ’ i - i p s . ’ t  an t  i -  0 1  ook at~~l t i  l iii t o  c- - t n - a c t  ot ’ s. - t ’ l - t t ; ’s . i , ’ :u sa t  I s .

~. i t  I;oc t ’s. . i n \ ’ ; - t ’ , !a~ ;t ; t a c, ’ s . h , m t ~~ , t l t s . ’ cs. -: :a ’i ’ s. ’ s a i h - i  l i l t ’  o f  t h ; s .~ s. ’\~~ ’~~~—

l i i i  0, -a soi  ~; c 5 I n t i t ; t  Pt ’ , t : : S , ’l :a s.’c I .  I’ :ah s.’rl\’ i 55 : t s. t j  Is; !:~~‘ws . ”s ’ s. ’a , 1

i t  e - u ’ s. ’ P a h l v  a I mi 1.o- to t h e  : - - ~ n O v  a I I t v s .’ lava a’ I t  St cs. ’l ’i ’l as

~i : , ~ I h . n 1 s . l s . ’i ’~; ovs.’rI\ t o o  h~~’0i  ock , ‘s’h ; i c O ;  l o t ’ s.’ s. ’ ; s . ’o ;i ; ’t  a t ’ , ’d i i i

I eat  P c i  1 i t O  S lna c ia  .1 t t ~‘ :s. ’ ‘-5’ :::; Na . 1 St m i i’ntu ~ ‘ s . l~~ .1 t s.’ 1 v u 1- a t  I s. . t  tO .

~ I i 0 1 ; : - ;  a t  I h i  ii t I ts. ’ f o m t : : s .  h~i I i s . ’n l i e s .  I : - ‘ 
- S a c i i  I s i  t - e l  n o t  st 1 1 v

5 I t  to  I ’s  a l ’ l t ’1’~ c~ ilt i 5 t : ’ ~~~c l  i5 ’on  t h e  r : a t  i t s . ’ s. ’f  I I t o l’s’ ; 10 ’

I - ’ , na I s.~ :; • -\ t ’ s. ’t I - tc a 1 1! t o  ‘al O t t  I s. ’ C i t  ~ i ~ t I ‘ , i t s .’ Lt

- ; : s.- - . - ; - 1 ‘ C 0’, t t O  - 1 , o ~ ~, i ’  S’ s. ’ : ~~ - -

~~~ 1- ’.t;ts.i.tt ls.Oi I 005 I l i s t s  a’s . a m l s . j  , i s . ’ IL  _ i S  S j ’ c~ t au -C i , m l  sI  is . I i ‘ s.’

~
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Oc1 t t , h t l a  f a u  t : , s~ I a n.  Bu~~c’0 U~~ Ofl t ,hc t  r c-portod satisfactory

: ‘ s .~ r f s ., t ’ : : s . . , :t c v  - - f  t h e  0s .~~m f o r  more  t h a n  20 y ea r s , s l i d i n g

within the fou :,d,t ticn would not a : - : - s . - s  r to be a T~roblem.

C I t  5,5:0  ~~l s . V~ i t  icon  w e r e  not ava i la ble  for  the  wa te r

o b ser v at i o n  -. a - l ls  (See S e c tio n  6 . 2 , .T, ;, er ;d ix I I I ) ;  howeve r ,

the w a t e r  levels  t r e a su r ed  p robab ly  r e p res e n t  sc:epage f r o m

both the  above P-ass  N o .  1 imp o u ;s . or ;en t  -‘~~id the  P -en s  No.  1

Fresh W at e r  Pond . This  seepage is a p n - a r c n t l y  moving  downslope

in the s u b s u r f a c e , probabl y p a ss i n g  t h r o u g h f r a c t u r e d . bedrock

or permeable  zones in the refuse materials. The orig in of

the seepage (less than 5 gpm± ) observed a long the l e f t  abut-

ment of the downstream toe is not known . It could represent

a spring, su r face runoff following an impermeable zone (probably

a fo rmer haul road ) , or flow from a covered stream channel.

The sc-epa s.~e occurs at approximately d cv. 1925 msl , which is

above the normal pool elevation. Seepage apparently occurs

within and above the foundation; however , i t  is not cons idered H

detrimental to the stability of the  structure . -

‘

- 
- 6.3.2 Embankment: No undue settlement , cracking or

seepage a’as noted at the time of inspection; thus it a p p e a r s

that the embankment is adequate for normal pooi level with

aster at eia -s.-~~L~ en 1681 rnsl. Since complete al , - a n d a n m an t

by refuse dispcsal in the impoundment is planned j~~ 1980 ,

no additional st u d i e s  are  r a c on c en d e d .  At  th e  t~~’,;c c the

i n spec t ion  test  P ar i n g s  i -or e  being made in order to d e ve l o p

a more dot-ailed abandonment plan . Preliminary recommendations

(Appendix IV) i nciic,’3te that a stability analysis will be made
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7.1 Dam A: ttse ’t - ;au;;ent: Moss No.  1 Dam at the  t im e  of

inspection was in s .J000  c o nd i t i o n .  The dam is an n h i n t e r r n o d i a t e~

s i ze , “ s ign i  1i c au it ”  h a z ar d  s t r u c t u r e .  The a p p r o p r i a t e  d e s i g n

flood is the  ½ PMF . The impoundme nt will contain the PMF

w i t h o u t  over topp i n g  the darn and i s  considered adequa t e.

Tit e  a c t u a l  s . ’rnb ankm cnt  s t r u c t u r e  appears to be s i m i l a r

to t h e  ab an d o i i in c ’nt d r a w i n g s .  No st : ,tbi  I i t y  a n a l y s i s  has  b - s . u -t

per  fo rm e d  fo r  t . l i i ’  st s. ’, t d y  S( ’ s.~ J s . 5 s . i e  or r ap id drawdown cases fo r

the  e m ban k m e n t .  However , s ince the dam w i l l  be abandoned in

1980 , no f u r th s . ’r  s t u d i e s  are  recommended . The severe embank—

m ont  er o sion  p resen t  out t he  l e f t  d o w nat  ic -am slope  need not  be

correc ted  i f  the  i ’ s. ,’ac ’rvoir is a ban d o n e d  in 1980.  O t h e r w i s e , i t

is reronunencled t h a t  those areas  ho b a c k f i l l  ed and compacted

s ince  c o n t i n u e d  erosion over a long  p e r i o d  of y ea r s  could

crea te a c o n d i t i o n  d e t r i m e n t a l  to the  i n t e g r i t y  of the dam .

7.2 Remedial Measures: Bs.asc’d on the v i s u a l  i n s pe c t i o n

and r eview of cxi  s t i n g  records , t h e re  i S  Ito St : F 1 OU S  problem

t h a t  would r e q u i r e  i mm e d i a te  a c t i o n  for  the norma l pool

r~~uid i t  i o n s .

7 . 3 P-~i m l  - t ~~~t no,’ h- ’- - s.”is ’- lr  ‘a : ~‘S e S c ’ - - ’ - - ‘ -
~~~~~“ -~~~

‘
~~

- I ‘‘ f I. t ’c

ap i 1 iway  p 1 pe should be uricovc -red .
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F I E L D  OBSERVATIONS

Na me of Darn : Moss No.  1 Fresh Water Suppl y Dam

Coun ty : Dickenson

State : Vi rg inia

Coordinates: Lat 37°-06.9’ Long 82°-31.9’

Date of Inspect ion : June 12 , 1979

Weather : Fair , temperature 65°F

Pool Elevation at Time of Inspection: 1881 msl

Tai lwate r  at Time of Inspection: None Observed

I nspection Personnel:

Schnabel Eng ineering Associates, P . C .
Ray E .  M a r t i n , P. E .
Stephen G. Werner ( recorder)

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

Cl inchf ield  Coal Company
Michael Holbrook

Orbi ta l  Eng ineering
J. E. Barrick , P.E.

State Water Control Board
Hugh 5 Gildea , P.E.

Mine Safe ty  and Health Adminis t ra t ion
Phil  Muron , Jr.
Doug Carico

‘5-i rcinia Division ci Mines and Quarries
- Lewis Wheatley

Arthur  Reed —

1 Embankment:

1.1 Surface Cracks: The slopes , crest , spillway , and

abutment contacts were inspected and no cracks were noted. The

embankment was devoid of vegetation .

_  _  _  

-
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1 . 2 t’ :tusua 1 M o v e m e n t : N a u n u s u a l  i t i o v t ’ment  s were S

r i o t e d  on t he darn or da’s~-n s t  ream 1-evand the  t ’:nl, s. 5 t nk rne n t  toe

1 • 3 Sl ou a h  in ~i or  F~: Os ion : ‘rho downstream slope is

at  t he  an g l e  of r epose with numerous erosion furrows near

I t t ’ center and l e f t  sides of the dam face . Tire left abutment

had rock s lough i n g  o f f  the sh a le slope wi th sands tone exposed

at the base. The downstream toe appears aa a t a l u s  a rea

formed by runotf down the slopes. Erosion furrows 6 ft±

wide and 10 ft± deep occur across the downstream slope . Mat-

eria l at th e top  of the  slopes looks l i k e  f i l l  mat er ial
- 

dumped but not uraded .

1 . -
~ Al i c~nr .~en t :  T h e re  does not appear to be any s p e c i fi c  p

ver tical or horizontal aliqnment. The crest is 22 ft~ wide and

used as a roadway.

1.5 R~prdp: No ri prap was encount e:ed.

1.6 J u n c t i o n s :  The abutments consist of spoil w i t h

coarse coal refuse on top. The fill materials appear to he

gi-aded a g a i n s t  but  not cut  i n t o  the  a b u t m e n t  slopes .  A

genera l  shale , massive sandstone with joints arid coal sequence

exists along the ~ s.e of the  l e f t  a b u t m e n t .  A h a u l  road ex—

t ends  across  the r i g h t  s ide .

1 .7 Sess’paqc : S, -epa~ie es t i~n at ed  ~is less than  5 ~ipm±

was obse rved  a I onq t h e  d~~ ’s~ n st  r . , ’5~m t oe n e ar  t h e  I t ’ ft ,  5tbu I, t i5 ’ r t t

and above t h e  nonf  1 ow i ti ~ i a-a t l e t  p i pe .  I’his set ’pa-5~ e’ is bel i eyed

to be e i t h e r  s p r i n g  r e l a t e d  or pos s ib ly  the r e s u l t  of s u r f a c e

111—2

-- ~~~~~~~~~~~~~~~~~~~~~~~~~

L - -  _ _ _ _ _  
-~~~~~~~~~ -~~a I



- ~~~~~~~~ ‘~~~ 
-- -

ruri a ff f o i l  ow~ nq an  i :t - I -~-r m e s . tb 1  e zone ( fo  rn le r  hau l  road pos—

s i l ’ly )  or co\’ , - red s t re a m  c h a n n e l  lt  is not believed to be

r e l a t e d  t~~ seepa ge t h r o u g h  the embankment , s ince  it  occurs above

pool l eve l .

1.8 S t , i f f Ca~~u :  A s t a f f  gage is present

1.9 Drains: None .

2 Outlet Works:

2 . 1  I n t a k e  S t r u c t u r e : The s pi l l w a \’  c a t t S i t t t i ~ of a

36” cor rugated  metal  p i pe w i t h  a slope , S = 5 % .  The p ipe is

16 f t ± above the pool and wa te r  has  never  been to the i n v e r t

level.  
-

2 . 2  O u t l e t  S t r u c t u r e : Same as i n t a k e .

2 . 3  O u t l e t  Channel : Rock and mine  was te  is sca t t e red

a l o n g  the c h a n n e l .  Access road cr c~~ses the channel immediately

below the dam.

2.4 Emergency Gate: None .

3 Reservoir :

3.1 Slopes: Steep slopes (1:1) consisting of coarse

coal refuse surr~~und the reserv o i r .  The slopes appear to

stand at the ang le of repose and some erosion was noted .

3.2 Sedimentation : Some observed. The reservoir is

USt O as a fresh water pond for process water. The pond

level is pumped down c o n t i n u o u s l y .  ¼~atv r haS n e v e r  been

t h rough  or to th e l evel of t he  out let pi pe .

4.Downstream Channel:

• 4 . 1  Co n t ht i o n : Cha nnel is e s s e n t i a l ly free of vegeta-

tion ; however , scattered rock deb r i s  is present. A 4 ft±

111—3
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CMP extends beneath the haul road directly below the embank-

ment. Water appears to run beneath the pipe in the under—

lying rock debris rather than through the pi pe.

5 Reservoir:

5.1  Elopes: Steep natural slopes occur in the left

side with scattered vegetation up the slope , then dense

woods. A f i l l  slope and road exist  on the ri ght side .

Downstream , the haul road crosses another berm and fill

slope .

5. 2 Population. and Facilities: A coal loading facility ‘

is located approximately 2500 ft downstream.

6 .  I n s t r u m e n t a t i o n :

6.1 Monumentation:

6.2 Observation Wells and Piezometers: Five observation

wells or piezometers were noted in the field. The following

water level data was measured :

Water Level (ft±) H
Location 

- 
Below G round Sur face  *

Back r ight corner ,
just below haul road 80.5

B=6A 
Top of Embankment Slope

B—7 Toe of ± :~iu~rn t  Slope 26 . S
B—7A 7 0 . 5

*Ground elevations were not available.
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To facilitate refuse placement the following recommenda tions

are made :

1. Elimina te the water in the fresh water pond , MS R A

I. D. No. 1211VA5-0021-OlD , prior to the placement

of coarse refuse in this area.

2. Continue placement of coarse refuse to elimina te

the impounding potential of the fresh water pond.

After the coarse refuse has reached elevation 1960 ±

and the impounding potential has been elimina ted , a

drilling program is proposed to verify subsurface

conditions and to substantiate parameters to be

- emp loyed in future stability analyses.

Using the results of this investigation , the struc-

tural portion of the embankment will be delineated

with detailed opera tional procedures to be outlined

for continued placement.

3. Continue refuse placement in accordance with the five

(5) year plan and as outlined under the General Opera-

tional Requirements included in this report and the

Sp ecific Opera tional Requirements as determined under
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