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20. Pursuant to Public Law 92—367 , Phase I Inspection Reports are prepared
under guidance contained in the recommended guidelines for safety
inspection of dams , published by the Office of Chief of Engineers ,
Washington , D. C. 20314. The purpose of a Phase I investigation is
to identify expeditiously those dams which may pose hazards to human
life or property. The assessment of the general conditions of the dam
is based upon available data and visual inspections . Detailed
investigation and analyses involving topographic mapping, subsurfuce
investigations , testing , and detailed computational evaluations are
beyond the scope of a Phase I investigation ; however , the
investigation is Intended to identify any need for such studies.

Based upon the field conditions at the time of the field inspection
and all available engineering data , the Phase I report addresses the
hydraulic , hydrologic , geologic , geotechnic , and structural aspects of
the dam. The engineering techniques emp loyed give a reasonably
accurate assessment of the conditions of the dam. It should be
realized that certain engineering aspects cannot be fully analyzed
during a Phase I inspection . Assessment and remedial measures in the
report include the requirements of additional indepth study when
necessary.

Phase I repo~~~.~ include project information of the dam and
appurtenances , à.&l existing engineering data , opera t ional procedures ,
hydraulic/hydrologic data of the watershed , dam stability, visual
Inspection report and an assessment including required remedial
measures.
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Thi s  r ep o r t  15 pitj ..iied uII~ Ir E  ~~~~~~ 1 C a~ a~~i. #d in t h l  R1 C .~~

Cui de lin e s for Safety ln~ pect ion of D, . :r.s , fo r PL. se I l n v r~ .t  i~ at i~~ns .

Cop ies of these g u i d e l in e s  t r ay  he  h t  a i r e d  f 1 . .o t b  Off ice of t h e  C h i e f
of ~ ng i rIrerS , ~‘ashington , D.C. 20314 . The ~2r; se of a P~~~~ I j t i v r s t j ~
gat ion is to i dent ~ fy e xp edi t i cuis l y thos e (~ . , t flS ‘.411 ch ~~.iy ’ j~~O .I ’  liar ar ds t o
butt an l i f e  or pr oper t y .  The ass  e - .’ ;i:i nt of t h e  ~~~- i ~~~ r a l  c~ ~d i t ion of the

darn is  b a s ed  upon a v a f l ab l e  d a t a  and  v i s u a l  i sp e ct ~~~ nS . f l t a i l r d  i n —
v e st  i ga t i on  and a n a l y se s  inVO lVing topograp hic t~.~~ piflg, Siil .Su rface

invest igationS testing , and detailed r o :Dputational evd luati ori s are beyond

the  scope of a Ph a s e  1 i n v e s ti g a t i o n ; h ow e v e r , t h e  i l v I s t i g a r  i o n  is
f l I t  ended to  I dent ify ., iiy OI ed for such s t u d i e s .

In reviewing this report , it s h o u l d  be i r a 1 i z l ~d t h a t  t h e  r e p o r t e d
co ndition of the darn is based on observation s of fiel d (O fl d l t lOfl S a t  the
time of inspection along w t h  data .IvaJlahle to t h e  insp ection tr am . .ln

cases where the reservoir was lr~ ezed or dr.iined pr i or to insp ection , stich

action , while improving the stabilit y and safety of t h e  darn , i l r : i o v e s the
noimal load on the structure and~may obscure cert a in cond jtio ~ s which

mi ght otherwise be detectable if inspected under the normal op etat in g
(.fl~rj l O nmt.’nt of the structure.

J~ is j~ ;,~~~)[ t ant to note t h a t  t h e  cond  i t  i on  of a (IntO lIe j t  i i d s  on
n u m e r o u s  and c on s t . .n t l y c h a n g in g  i n t e r n a l  and e x t e r n a l  c o n d i t i o n s , and  i s
evolutionar y in nature . It would be in cor iu ct to as su m e  t h a t  t h e  p i r s en t
condit ion of the darn w ill contin ue to rep resent t h e  condition of t h e  data

a t  some p o in t  i n  t h e  f u t u r e . Onl y t h r o u g h con t i n u r d  c ;o r’ .-~nd j n~~p ec t ion
C è4 0 t i l d e be any C h a i I c d  t h a t  u n s a f e  e U f f l Ij i t  OilS l i d  ( l d t  . ct  & ‘d .

Phase I ; f l S p I ’ C  t ion s ate not. i ut en d ed  t o  pi ov i de  de a i I t ’d h y d r o l o g ic
and hyd rau l ic anal yses. In accord.lnce w i t h  t h e  r s t ~~b 1 i s he d  g u i d e l i n e s ,
the sp il i w ay desi gn flood is b a s ed  on the .~~t i : . - f t e d  “r~ obable X~ . x i i ii zn

F] flod ” fo r  t h e  reg i on ( [ 1  (‘(Id d i  stLai ges I bat any be t xp e c t  ed f t  orn t h e
t- c , s t  se v er e  c aai i na t ion of ci it ical i ’ t i ’o r O l o~’1c  and h y u z c i l c ~g ic  cend ~~t i ons

h a t  ate I S oriabl y pc~ ~. sib ] e) • or ft .ic t i oi i~~ t l~ cof . Fee nose of t h e
and rarity of such a storm event , a findin g that a spi I l~~ny

will TIO t  pass the desi gn flood should n ut  be j u t  - i  p i r t  ed I S  ro C s s . ~r i  1y
ng a hi ghl y i i . i dequa  I C C otid it ion . The tIe i gi~ 11 ~ ii pi ovi tIes a

(.IU;ue of relative sp i liway capacity . ld  S i t  V 0 5  ~~S . 111 a i d e  in
- 

dell r in ing the need for mor e de tai ll-d h y dr o l o g ic  an d y d iii ic st dic ’s,
considering the size of the darn , i ts gi l (  m l  s n h  I i on  ., i i i l  the t l . . l s t r (

‘ , - : C  ~Ot flt Ial .

~
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:; .‘ , , ‘ I , l I t ’ i !or  d ~!~ 5~ t . nt~~ t I t  ot a t t ’ f ~~~~t~~t C i . ,t t ~~~t~al  arca Lv

1950.  ~‘l~~ :t ~; it o i s t i  i i t  i _ I l  ~ s}u _ \’iti. t t ho i l  i u i i & ’ ’ :n i i t

i hoot ’ t n t ’ c u r u o n t  l v  l~~~ u i q  i t N l t ’ n c n t t d  .

i l O O U i s ’ t ) t i s  Nv ~i l i  m y  t l ie  s ’ L t t i ~~i i t .~ t ’o i i d W i  t I ll 11) 1110 w a n t  0 a I i C I

f i l l i n g  t h e  do~-ol. ; L u s  t i l l  0 l O ~~C w i t h  m i n e  w a n t o .  ~ t o i : i i w t t o r

is d i v e r t  ed t l i i o u t i h  the it o  by nit ,lns  of a I ’ e ’r i n w -t o r  d i v e r —

i On c h t a n n t ’l t ’ t : i h l  e of  c en t  a i n  i riq 1 1 00 — v t ’51r t i  ood

The d i m  j~ ; a n  “ i n t o n i n o d i a t e ” sii~te  S lUt I  i s  r a ted  a “signi-

f i c a n t ”  h 5m ~t a r d . The p r i i i c i j a 1  op i  l l w av  and  ~ i~io r a e ncv op i l i w a y

‘t ’il l  N m n s  2 5 %  01 t h e  l ’~ lV W i  I_ h o o t  o v o i t o~~p i I l y  t h e  C am .  ‘l’Iie

ap~~ropr  i at e  sp i  1 iw a y  desi gn f lo o d  ( S D P )  i s  t he  ½ PMF , and

dur  i rig I l ie SI)F ’ I he  Cant w I ‘Li h~’ ever  t t p ~ ‘‘C Nv 1 . 5 f oet  fo r  7 . 5

h o u r s  i t a c t i t  i c a l  vt ’ l t c i t y  ~~f 4 . 8  l~~o .  I~t t t t o d  on c r i te r i a  e s t 5 i b —

i j t t 1 ~~ d by t ito D~~~5 i r t i i t & ’nt  of t h e  A rm y , 01 l ic e  o f  t h e  C h ie f  of

Ent J i i i t e r t ;  (o1T) , t h e  op i l l w ay  i s  m at e d  i i t tds ’o u at e  but  not

n o r  i ou n l v  i ;~~i Ct o t i . i t e . I 1 t j u  0 v t ’l i i C I i t  5 to  t i m ’ 0j ~~i I 1w5i\ ’  ,i re  not

r~~com m~~n Jed t1t i ~ to  t h e  i l ’a n d o n i n t n t  coiii~il ot  ion  t t C l i t d U l  ed b r

19 50 .

The  i d  na I ~ n i  ‘ m  n~ in ’um I . n t r i i c  t Ui  0 a rid re  no  r ye  i r C i v e m n  i on

I appo ir  to  t e  i mi  1 i i  t o t i m e  C~’n i Cu d r a w  i i m o s  b r  t h e

inlouitn ~’iit i t hit ’ Cain . Th~’ S I thj 1 it ‘~ a na I ~ i Ion t he

oi ’ ; t J~~~ t ,i ’L ~~~ ~~~~~~~~~ to t I e  nt t , 1 t I [t iL!t t :i ~ ~~i t t t O t i t i \ ’  i l l  ~~~~ ‘~ ; t ~~~nn

i t i  i - i t  on t h ’  ~‘ttt l ’ l n ~~tn ut I m eet s  I lie C r j t  0 1 a m l  noed i n

‘ I  :100  1 , ‘o . n i  i x \ I I . ‘ho too- :i ted i C I c5i I ono ~ i 1 1

i i t i p ro v e  t h e  a l~ i 1 i l y  of  I he  i t  r u c t u  t o .

;‘ l i o  v i  o t u t i  I I l Sj ’ t ‘ ‘ 1  j e l l  t ’ v ~~ a l  od no Ot ’ I  I O u :; ‘u ol ’l 1’;il S;

h o wov e  r , O t t  is i o t t  i l l  t I i ~ ’ oii t 1 e I oh _ i  t i n e  I. :1 it ’ll l i i  l i e  r t ’~ i i i  od i t h  I n

the next 6 mon t h s .  

~L -~~~ _ _  ~~~~ LT~~~~ _ _ _ _ _ _ _ _ _ _
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1.1 ( n n m r a l :

1.1.1 Authority: Public faw 9 2- 3 6 7 , 8 A u g u s t

1972 , a u t h o r i z e d  the  Sec re t a ry  of the  A rmy , th rough the

Corps of Eng ineer s , to i n i t i a t e  a n a t i o n a l  program of s a f e t y

inspec t ions  of dams throughout  the  U n i t e d  S ta tes .  The

Cor fo lk  D i s t r i c t  has  been assi gned the  r e s p o n s i b i l i t y  of

s u p e r v i s i n g  the  inspec tion  of clams in  the  Commonweal th  of

Virg i n i a .

1.1.2 Purpose_of Inspec t ion :  The purpose is to

conduct a Phase I inspec t ion  according to the  Ilecomniended

G u i d e l i n e s  for  S a f e t y  Inspec t ion  of Dams (See R e f e r e n c e  1, —

Append ix  VII  ) . rhe main  r e s p o n s i b i l i t y  is to exped i t i ous ly

i d e n t i f y  those dams wh i ch nay he a po ten t i a l  th rea t  to human

l i f e  or proper ty .

1.2 Pro j ec t_Descrip t ion :

1.21. Dam and Appur t enances :  Noss No. 2 Dam

is a he terogeneous  c ross -va l ley  mine waste  s t ruc tu re

approx ima te ly  500 f t  long and 165 f t  hi gh. * The clam has

a ci ay  core ~~~ his been c o n st r u c t e d  w i t h  s l u r r y ,  coarse

coal r e f u s e  and ear th  f i l l  m a t e r i a l s .  S l u r r y  cons is t s  of

cr a l  f i n e s  suo~~ended in wash  water  an d  oc ir se  coal r e f u s e

genera l ly  consis ts  of rock debr i s  wi th  n o n pia s t ic  f i n e s .

‘This is the hei ght  above n a t u r a l  ground in l ieu of
heig ht  to downst ream toe.

_ _  - .  _ _ _ _ _ _ _ __  _



b ot h  a r t ’ b vj u  0 n a~- t.s of  t he  o .t l  t ii ’ i t  i O t i  i ’o d t S S.

The w i t e r  d e : t h  is c s t i : n n t t ~d i t  C u t  5 ft. T her e  is

a ni~ut  t f t  t o  10 f t  i b  fr e e bo ar d  above  the p r i nt -n t  w i t  r

~~v tl at  t h i n  t i m e  an d  the hei :ht of th e lam is e s tim a t ed

to be al outI 10 f t .  I N c  t op  o f  t he  d i m  is 30 to 50 f t  w i d e

an d  is  at e l o v i t  ion  1180  ro i l .  S i d e  s lop es  of 3 h o r i z o n t a l

to 1 v e r t i ca l  ( 3 : 1)  ire  : t n C t r c o n s t r u ct i o n  on I lie d o w n s t r e a m

s i d e  w i  t im t w o  j u t  e u n n d i a t . c  20 f t  w i d e  benches. ‘The o r i c i —

nil  l e w u st  u earn Slope  was ibout 1 . 4 : 1 .  The u p s t re~tm slope

v a r i e s  u u in 1:1 t c  l . - 1: i .

The  pr~ nci pi1 sp i l i w a y  c on s i s t s  of a 10 f t  wi d e  by

5 f t  li i ~;h cot ic  nt  te i - h a u i  ne 1 u l t u o x  i m a te i v  40 f t  ot ig  ( i  : t v er t

el cv ~ it ion 1974 tonI ) L)ca I _ e d  a lo n g  the  rieht end of t h e

e m b a nk m e n t .  An em e r g e- i cy  s p i T  l~~a ha s  r ec e n t l y  bet n

coimst m u c t  r d to t ile m l  y Imt of t h e  pm in c i pal sp i  11 way  wi t h  an

8 f t  b o t t o m  w i d t h  and 1:1 s i d e  s lopes .  The o v e r f low  sec t i o n

f o r  the  em e r g e um c y  sp i l lw av  is a t  ele\-ation 1977ms 1.  The

erie rn e n cy  spi 1 l w a y  f l o ws  i nt o  a C i vo rs i  on ch i u m n e l  1 o ct  t ed

a l o n g  t ime  r i gh t  a b u t m e n t  a n d  e a r i l l el  to t ime p r i n c i  pi l

sp i 1 lw ay .  Both time u n ’r s e : ic y  sp i 1 l w av  and ninci~’ii

sp i llwi y cc nh inc into O flC ~- i n i i m : t ’l b e l o w  t h e  p r i i i e i p~m l

sp i l iw ay .  This  o ut l et  c h a n ne l  be l  l ow s  t ime r i g h t  ~::tb ium krnou mt—

a b u t me n t  j u n c t i o n  t o  t i i t ’ t o e  of I he er’hun ~~:iont i~I i i  elm i s  it

a~ ’ o r o x i n a t e l v  c l e v i t m o n  1770 r n s l .  I ’iie ch a n u m e l  t h e n  pisses

t h r o u g h  a 1 2 . 5  f t~ w i d e  by 8.25 f t  h i gh c o m m u t a t e d  m e t a l

a rch  p i pe und er Va .  R o u t e  621 in to  a broad f l oo dp l a i n .

1 . 2 . 2  Lo ca t i of l : hens No . 2 h i m  is located on an

,
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nx ~r arned t r i b u t a r y  of H u r r i c a n e  Fork 2 mi les  north of South

C l i n c hf i e ld , Vi rg i n i a  (See P la t e  1, Appendix I)

1.2 . 3  Size_C l a s s i f i c a t i o n: The dam is c l a s s i f i ed

as an ‘ intcrmediate ” size structure because of the darn ’s

hy d r a u l i c  he igh t  and s torage po ten t i a l .  Al though the dam

is an intermediate size structure , the storage potential

is extremely small due to s i l ta t ion to wi th in  10 f t  of

the dam crest

1.2.4 Hazard Classification: The darn is located in

a rural area ; however , based upon the downstream prox imity

of the Moss No. 2 coal preparation plant , the dam is

as signed a “si gnificant” hazard classification . The hazard

classification used to categorize a darn is a function of

location only and has nothing to do with its stability

or probabil i ty of f ai l u r e .

1.2.5 Ownership: The dam is owned by the Clinchfield

Coal Company .

1.2.6 Purpose: Coal refuse disposal area.

1 . 2 . 7  Desi gn and Const ruct ion His tory:

The dam was constructed in three stages from 1955 to 1967

under  the supervision of the Cl i nc h f i e ld  Coal Company . No

desi gn d r a w i n g s  or data  were ava i l ab l e  for  the ori g ina l

des ign .  L. Robert  1~i rnba 11, C o n s u l t i n g  E n g ineers, I bensb. irq ,

Pennsy lvania , prepared a Futu re  Use and Abandonment  P lan  in

1976. Imp lementa t ion  of th is  abandonment  plan is c u r r e n t ly

under  way wi th  completion scheduled for 1980. Abandonment

involves the comp lete f i l l i n g  of the impoundment and the
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1 . 3 . 3  i;- ;m and R e s e r v o i r  D a t a :  5cc T a bl e  1.1 b e low .

Table 1.1 rAM JSA~D k h S H ? V Q T R  DATA

S t o r a g e
Elevation 

- - -I L - r n  Feet A t e - a Acre  l~aL e r s i u d L e n g t h
msl  A cr e s  Feet Inches  M i l e s

C res t  of h i m  1980 19 110 2 . 6 4  . 4 0
4

Futtilg ency Spill—
way Cres t  1977 16 60 1. 4 4  .35

P r in c i pa l  ~p i l I —
way (‘r es t  1974 14 15 .36 .35

Streambed a t  Toe
of Dam 1770 — — — —

— 9—
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SECTION 2 - E N G I N E E R I N G DATA

2.1 Desi3~~: There  is no desi gn da ta  for  the ori g inal

embankment; however, an eng inee r ing  study and desi gn d rawings

for abandonment of the structure were developed in 1976

by L. Robert Kimball , Consul t ing Eng ineers.  The f u l l  scope

of the study was to prepare a future use and abandonment ,

stabilization and hydrolog ic plan for the Moss No. 2 mine

coal re fuse  disposal area (Refe rence  6 , Appendix VI I )

According to projected re fuse  production f igures , this

site will be used as a refuse disposal area until 1986± .

Disposal of refuse will be done in a manner which will grad-

ually elimina te the impoundment. A summary of the consultant’s

recommendations is presented in Appendix V.

The impoundment was constructed in three stages from 1955

to 1967. The embankment reportedly includes a compacted clay

core which ranges in width from 112 ft at the base to 12 ft

at the crest. The core is illustrated on Plate 4 of Appendix

I. The fi rst stage was completed in 1957 with crest at

elevation 1889 msl . The dam was raised to elevation 1964 msl

in 1958 and later raised to its present elevation in 1967. t ip—

stream and dow nst ream slopes w or e  re por t ed ly  cons t ructed at

about 1.4 horizontal to 1 vertical. French drains were installed

in 1972 to collect seepage along the downstream toe. A granular

rock drainage blanket was also constructed extending 600 ft±

downstream from the original toe of the dam .

The s iLo has been inspected at least three tin~es be t ween

1973 and 1979 , exc lud ing  t h i s  inspection . The inspection

_ _ _ _- .5 ~~~~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~~~~~~~ - —
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n u u n o a i y  p r ese n te d  i n  the t c }  o t t  by L.  D ob e r t  K imlna 1 1 s 1 no 1 uC~ -C

as Appendix VI.

W a t e r  level  r e a di n g s  ar e  C 1V Cf l  (i fl the  b o r i n g  ions , w h i c h

a re  included as P1 it. e 3 , Appendix I . P h i ’ i r b oat i ens a t e  pro-

vided in P l a t e  2 , Appendix  I .  W i t  t ’r lev els w e r e  iuut ’~i su ted at

e l ev a t i ons  1890 , 1800 and 1773.5* i n  B o r i n g s  B—i , 13— 2 , and

8—3 , n i ’sI ) ect  ivel y on the C i t  es m d  i cat  cC on t h e  1 oqs These

l eve l s  appear  to represen t  the ph r e at i c  w a t e r  l eve l  I h i o u q h

the  e mb a n k m e n t .  P n eu m a t i c  p i ezomete r s  were i n s t al  led i n

Bor ings  B — l  and B—3 as described on the boring l en s , and we

understand periodic readings are obtained by the Owner ’s

eng ineer. S

The eng i n ee r i ng repOrt and su pp 1 cmc- n t: a r y da ta  C - ye loped

by K i m b a l l  Eng ineers  m c i  udes I ib or a t o r y  t e s t  dat  a tIc ’scr i b i  ng

the phys ica l  p rope r t i e s  of t h e  m a t e r ia l s  used to censi  i u c t

the e m b a n km e n t .  ‘Pr i a x i a l  s h e a r  t e st s  wi -re per [oinn-d on undi s—

turbed and remolded samples of coa rse  coa l r e f u s e  to ident i f y

s t r e n g t h  character i st  on of I lie e x i s t  ing soil cotidit i ons .

Suinma ry of ’ r r iax i  a 1 ( R)  Ton t T~e s u i  t s

M a t e r i a l  Samp le  ~ (°)  c (p si)  ~1 (0 )  ~~~(psi)

Old R e f u s e  13— 2—9 25 .5 7.3 ~4.5 3.5

( ‘l ay  ~ - 1 — 1 2  2 1 . 2  0 Y1 •4 .75

Slurry - 1 2. 7  1. 5  2 5 . 2  3.5

R ‘Iiit ’l C -C Ii . 0 . 0 ‘-1 . ~
‘ . 0

R e f us e  N & is f< I i i t ; ~~

The Si nip i i f i  ed i~ i shop r l ; ’t hod of An a l  y n  i S t c i S  Used i n  a s :t t ’s:; i nq

the n t~ibi 1 ity  of t h e  f i n i s h e d  t -~nl ’itiTotr-n t. S t a b i l i t y  ana ly sis

da ta are pu et a n t  ed in Append ix IV.
— U —
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2 . 2  C~~~ t - t  t oct  ion: Con st  t n o t  i o n  i -oct  C t ;  ~~i t  e n et

ava  I a l ’l  e . ‘Fhe darn  w a s  i t ’ j’e i t - d l v  c o t i st  t i u c t  cC w i t h  t ’~~ i i  t j ’ —

mo nt  own ed by Cl  i uto hf t o l d  C o i l  l ’t ’ i t u p I T I V

2.3 Opot at  ie : l:  i’t te darn \,, tu ; ce tu- ;t u not i ’d i t t  I l i i  cc

s t  a~~es bet wt ’en 1( 1 5 5 and i t t  t i 7 . i ’ l i t ’ cent ; I t oot ion  ~‘i oil i am

included ta t  si iiq t lie he i itlit ot the Can t ~tiid u t in t ~i1 I i tat

fr e nc h  dra i ns and a Cia i it uqe i -t I anktst . Ua t or ei’t;eivat ion

wells were  l a t e r  i it s I a 1 1 cC t e men i ci t lie i’ lii t a t  t o  w i t  o r

le v e l  a long the downst ream s I opt’. 1 n 1 u17 -t a 1-’ut  n r c  U se

and Abando nmen t P b au wi dev ci i-ed wh i oh p r e s e n t

-t C( -C uro S t o  F comp 1 e t e ly I i l l  i utq I he f l t } ‘oU ndn ie i t t  and

d i ve r t i n g  a l l  r u n o f f  away  f r on t  t he i m p e u u n l e d  ~t u c a . A

sunu i iarv  of i econ u u e n d a t  i out : ;  for i m p i oniet it  on t l i i  s p l an  i t ;

i nc lu ded  in Appendix V and more dot  a i l e d  i nfoni:-iat t ’ l ’t i S

a v a i l a b l e  f r o m  t h e  Owner .

2.4 F v i l u ~it ion: O n i q i n a l  t-n q ~~~f l t - t i  ~~Ust  - a lciila t ions

and draw l riqs • lit ’ not ava i lali lo , but the Ct ~iw i nip:  ft ’l the

al-t i ndonmen t plan ~ i t o  U ~~~~ t o  ;n~ ii  I at  i ye of I 1-to darn , and

h y d u t - t 1 q i c and uiy d t a u b  i c cal  oul at ions a t o  .tdet1tu~t to. ‘l’l~~- t o

a re ito o I l i e r  i- ecoid:;  o va i l a b b e , ex ce p t  the t t O t - t i  C t ;  of

I he o b s o tv ~i t ion w e l l  s.

-I ”-
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~;t  CT I O N  3 — V I SUAL I N~~i’1-~CI’ ION

3 . 1  l iuiiii llqs:  the I n:ie of  ln : ;p t ’ct . ion the dam was gen-

erally in qeed ocuid I t ion . l-’ield obset vol ions a t e  ou t  I i nod in I 
-

AppendiX Ill .

3. 1 . 1 G e n e r a l :  An i n s j ’e ct  i o n  wan  p-iade of th e impound-

ment located a t  Moss No.  2 on J une ii , 1979.  At the t i m e  of

i n spec t  ion , the woo th e r was f a i r  and the  t eml) ( - no Lit re  was ( 8°F’.

Th i s  impoundment  is a coa l no f use  d i  sj ’et ;a  1 ore.1. The i nsp e c t  ion

reveal ed  t hot the normal  pooi i~t in  ~i t  ci ev ot ion 1974 m~~i . The

t a i lw a t  or in  the  s t i l l  ing  i - t on i n a t  the 1-t as~ of t h e  embankment

WO S a t  elevation 1770± rns 1. Ci ound cond i t ions  w e re  dry at

the l i m e  of i n s pe c t i o n .

3 . 1 . 2  flarn and SpiUwa1: The p r i n c i pal  c o n c r e t e  sp j l i w a y

showed sp a ll  i n g  and w e a t h e r i n g , but  was  n en o ra i l y in  qood

c o n d i t i o n .  So i Is at the end of the (‘onc it - I. e sp i 1 1w~iy e x h i b i t  ed

some erosion and u n d e r m i  it i nq and the embankment at  the 1 oft edqe

of the  spi 1 lway exh i h i  ted eros ion . An e me l n e l l c y  S~ i 11 way was

under  c o i u;t U u ct  ion which w i l l  I ie i n t o  I lie do wu - in t  roam c h a n n e l

a t  t h e  end c’f th e  sp i l l  way chiut e

‘r ho t -n i h ~i t i ~~ in c u i t  ~l l ~ j~ l ’ .h i t ;  t o  be we 1 1 uno l t i t a  i nod - i s o  r e s ul t

of t lie t ’etil  i n u a l n i ul i to of coo l rt - f use , w h i  oh is d i s p osed

a long the d own s t  r eam slope . 11~’eii compl et ion , the s lope  w i  1 1

co nf o r m  to t h e  o t \ \ i i d t - t t n n e n t  p l a n .  O n ly  m u ter  v t ’qet a t  ~~ w i n

j ) l - eS ehi t . u i t t l  110 :;- ‘e~~lt3O w i t ;  t -t tc o ti nt . ered en I lie dc ’wnnt i-cant n i  ‘ ‘e

The s ee pt q e  ( 2 qpm ± ) eneo t in  t i - rod a l-to~ e I he 1 o it down ; ;  I ream

t ’ i : t l i , i f l k t i c l t t  — a b u t  m on t  c o u i t o t ’t i s  l o c a t e d  at  l ea n t  100 I t ~ i - t e l  ow t h e

poo l level . ‘Phi s :;eepaqe is be 1 i evt’d to be unt o lot ed t 0 the
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~-tu t i i t t ; 5  - nt a tiC ~~~ - t o t  C~ - t ~~ S. 1 t 0 hi - a to  - I i l i s t  . - 
i i i n ‘1-n - t vt -C

0 10110 t ilt ’ 1 i s t  l i t  O s  ns t in t i’oan i ~_ t t t l  ~t t i k r n e i i  t — a i~~ mont 1 t l u i c t  i on  i s I he

l e s u l t  o~ nu t I u s ’e I t i n o t  I .iutd d i  t ; o h , i t  s i t ’ I t o u t t hi ’ t;p~ I lss .r~. t.~~~s ’ t ’

P u i o t  o 5 s -n ~ i i ~ 1 1 )

lied: -tck was t -~ pe sod in t lie . thu  t men t , pa i t i cul at

a i-otto t he n i s t h i t  a l - t u t  mt’nt PIn’ i-t cdu ock i t ;  t -~~ so f lt  i ,t l 1 y I i _ i t —

1 v i  nq a~~d ~‘s - t f l ’ t  1 s t S ci a 1 t eun at inn l t ’dt ; ci t . o t i 5 l n t  s 5 t ~~~’

si t a le wit it Ot ’CO 5 10 :1 0 1  t h in j ut t t~ il ~cdt: i - t I i - o i l

4 . . 4 l~e sci \ o i  I A r e a :  i’ln’ t ’t ;t - i  v o l t  i t  ci u a u n t s - ; ;  t i om

don no i v  ~~ -tod cC 1 o ha r i t ’ll . ‘l’hi t t u l ip s  - t i t i i i  nit - i t t  i-t - ii :;eil .1: ;  .1

sed iment his in I or the coo l wash i ito C i t ; i ’ h t a u  i t ’ . ~~t i i  f a t e

ex po su r e  o f  t a - 51 i ntent wi t  iii n t I i t~ I -sc u you w a t t  en  t i t t i at  cC 1 0

be 30 [1! front  the r I oh t a b u t  mont and .
‘ 00 1 t t t i -tm t he 1 0  I t

abut  mont

1. 1 .4  P e wu t n t  l oam A t e a  : i ’ l to  st  1 1 1 nil h~it ;  i n  ip 1’ s -~i i o d  t o

hi’ o~— t ’i a  t i nq pu opo i I . 13 1 sohia t i t o  i t ;  t hi u ouqh an 8 1 t I itch

x 1 .‘ I t ~ 6 i i t c h  i ’Oi  u i t q.it ed lttt ’t a I at cli p i p e  t i n d o t  V~i . l~~- t u t  o

t~
-t 1 at t h i t ’ t i -t i ’ of I lie eni i - t a i -i k i n s - u i t  . ‘l’htt ’ . 1 1  s’hi j - i  i e  it ; iii s i s -t i -td

ooiid i t j O l t  w i t  it h i s ’  s ’ Ot  l o t ;  i ott ci ~‘e 1 bee t ion  ot  n o t - t i  i t ; . Pit

lie s - t i l t  l o t  o f  I l ie o t t ’lt p ip e  i t :  a h i  ea~l t 1 ootil’l a i n  in wit i~~ht

i coal It -t O i l  1 i i~~ ni d w u t : h i  u t q  s ’~- e i  a t  i o n  i t ;  l o s _ _ i t  cd.

~.2 ‘‘ v a l u ~t t  i o n :

1 . 2 . 1  Pam a n s i  - i i  l w a v  : ‘Pin ’ ev eu  a l  1 d int , i t a i  : z t ’ i  I l w a v

.i~~
’
~~ ’ ‘0 t e d  I o ho i n  ‘to o th  Os flu j I i oil . ~‘t t o  al ‘ - i t t ,  i t  ~~ un , - it t p 1 an

dove I o~’ed j~ ‘) ~ ~~~~~~~ h~’ I t i s i  i i n t l  omt ’n t  esi .tn i i  .it I i to t I me of

t h e  inspect i on  i t  .t~~~’~~~ t~~~ t t  s I l i _ tI t h ,’ i ’I t u i c h t  to hi C e , i  1 Cs - t t ;~- t i l y

____________ - _ _ - — - - - - -~ - —~~~~~~~ —-  ~~~~~~ —~~~~ ~~~~~~~~~~~~~~~~~~ 
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was following the plan in qeuit- ra l . C o m p l e t i o n  of the abandon-

ment is scheduled for 1980. The erosion occurring at  the lower

end of the sp il iway should be corrected . It is understood

that a pla n for this has been prepared  by Orb i t a l  Eng ineerin g.

L -—~~~~~~~~~~~~~~~~~~-~~~~~~~~~ - . -- _
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SECTION 4 - OP1-~RA’1’IONAL PROCE DU 1~ES

4 .1  P rocedures :  The Moss No. 2 Dam Was used for

di sposal of co-al wash  slurry. This use has been terminated ,

and f i l l i n g  of the impoundme nt w i l l  be wi th  coarse re fuse

hauled by truck. The normal pooi depth is about 5 ft, and the

ru n o f f  is automat i c a l ly discharged  through the spiliway . The

sp i llway  is an overflow channel. Water automatically dis-

charges through the channe l as the poo i rises and cont inues

into the emergency spillway when the pool rises above elevation

1977.5± msl. The pool elevation is normally one inch over the

sp il iway except during period s of rainfall. The elevation of

the sp i l lway has been previously adjus ted to maintain an

elevation approximately 10 f t ± above the bottom of the sediment

pool.

4 . 2  Maintenance of Dam and Appurtenances:  Maintenance

is the respons ib i l i ty  of the Clinchfield Coal Company . Work

is in process for abandonment of this impoundment in accor-

dance with the approved plan . Maintenance consists of correcting

erosion problems , inspection of dam , and removal of debris from

the spillway.

4.3 Warning System: No warning system exists at

this time .

4.4 Evaluation: The operational procedures are auto—

mat ic  and the maintenance of the dam is good except for the

lower end of the spiliway where erosion has not been corrected .

—16-
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5 . I ho :; i~~t i :  N~ dot  a w i t ;  iv a i i  . i  h I  e

5. 2 l l y t I r o l o ~ i c R e c o r d s :  Tin - U t ’ a r e  no hy d Fe I Oy i c

records a v t i  t a bl e  lot  t h in  d r o i n i q e  area.

5.3 Flood Experience: The m a x i m u m  pool elevation

observed was  in  Apt - i l  1977;  howovei - , the  pool e l e v at i o n

is no t  k n o w n .

5. 4 Flood Potent i a l :  In acco rdance  w i th  the established

g u i d e l i n e s , the sp i l l w 5 i \ -  d e s i tj t i  f l o o d  is based on the e s t i —

mated “P r o b a bl e  Maximum Flood ” for t h e  reg ion ( f lood d i s —

c hary c s  t ha t  may ~~~~~
- expected f r o m  the  most severe c o m b i n a ti o n

of critical meteorolog ic ar-id hydrolog ic conditions that

are  reasonabl y poss ib le)  , or f r a c t i o n s  t h e re o f .  Appropr i a t e

a d j u s t men t s  f o r  bas in  s i 2C and shape were  accounted fo r

and hydrograph  procedures  as outlined in Pe erence 4, Apnen~ ix

VII  were  used f o r  the flood hyd~~ogr aph s .  These hydrographs

were routed through the reservoir to determi ne maximum pool

elevations.

5.5 Reservoir Regulation: For routing purposes ,

the pool at the beginning of the flood was assumed

to be at elevation 1974 msl. Reservoir stage—storage

data and stage-discharge data were determined from

the available p lans , reports , f i e l d  measurements ,

and USGS quadrangle sheets . The principal sp i l lway

— 1 7—
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and emergency spiliway were utilized in flood routing .

Storage above the dam cre st was extrapolated from data in

the abandonment  report. Spiliway and non—overflow section

ratings were calculated using field measurements.

5.6 Overtopp ing_ Po tent ia l : The predic ted r isc of the

reservoir pool and other pertinent data were determined by

routi ng the flood hydrographs through the reservoir as pre-

viousl y described . The results for the flood conditions

(PMF , ½P~W) are shown in the following Table 5.1.

H

S

—18—
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TABLE 5.1 RESERVOIR  PERFORMAN CE

Hydrograph

Norma l
Flow~ ½ PMF PMF 

-~~~~~

Peak Flow , CFS

Inflow 0.5 3966 7931
Out f low 3613 7165

Maximum Pool
Elev.  , f t . ,
msl 1981.5 1982.6

Non—Overflow
Section (El
1980 msl)
Depth of Flow ,
ft. 1.5 2.6
Durat ion, hrs 2.5 4.0
Ve loc i ty ,
fps * 4.8 6.5

Emergeucy
Spil lway El -

1974 ms l
Head , ft 7.5 8.6
Duration , hrs 12.0 12.0
Velocity , fps * 12.2 13.0

Tailwater
Elevation
Ft., msl 1770 1788 1790

(*) critical velocity

-19- 
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5.7 Reservoir Emptying Potential: There is no method of

lowering the reservoir below the princi pal spiliway.

5.8 E v a l u -~i~~i o n :  De!~~i r I ~~~~t 1t of the  Army , COE , gu ide l ines

i n d i c a t e  the a p p r o p r i a t e  s p il i w a y  de s ign  flood (SDF) for  an

intermediate size , si g n i f i c a n t  h a z a r d  dan~ is the ½ PMF to

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

at the SDF . The spiliway will pass 25% of the PMF . The

SDF will overtop the dam by a maximum of 1.5 feet, remain

above the darn for 2.5 hours with a critical velocity of 4.8 fps.

Hy drolog ic data used in the evaluation pertains to present

day conditions with no consideration given to future development. i

-‘ - ~~~~~~
- 
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SECTION 6 - DAN STAB ILITY

6.1 Foundation and_Abutments : The dam site is

located w i t h i n the sou theast por t ion of the Appa lach ian

Pla teau (locall y Cumberl and Pla teau) P h y s i o g r a p h i c  Province

of Virg in ia .  The Cumberla nd Pla teau is a stream dissected

plateau which is underlain by sedimentary rocks up to

upper Pen nsy lva n ian in age (see Ref erence 3 , Appendix V I I )

Throughout much of Wise County the grou nd surface is extremely

rugged. Flat lands are rare and valley slopes, though not

prec ipitous, are very steep.

The dam site is under la in  by rocks of the Norton

Format ion of Lower to Middle Pen nsylvanian Age . This

format ion  consists  of a l t e rna te  beds of sandstone and

shale interbedded wi th  coal. The sandstones are commonly

soft  and micaceous wh ile the shales are largely clayey.

In Russell  County,  the Norton Formation varies in thickness

from 1300 to 1500 f t  and th ins  in a nor ther ly  direction .

Bedrock is generally flat-l y ing ; however , the presence of

the Hunter Valley fault to the southeast causes steepening

of bedding dips.

Bedrock was exposed in the abutments , part icularly

along the ri ght abutment. The bedrock is essentially

flat—ly inj and consists of alternating beds of sandstone

and shale with occasiona l thin interbeds of coal.

_______________ - ~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _ _ _ _ _ _



i k i t  i t t s ;  lo sin jnd j c at  e I l ie ’ el -~ ii i t ; ti~~uli’t I i i  i i  1-t v I I I - -t I / t t

~if OV o r b u i e l e it  so l I t ;  wit i cli e ’t i n t ;  I t o f  t ’I  a ye ’1 tO S I I t y s tti , i

w i Ut  va t y  I lt q  a n i o u i tt  S ii  I sJ 1 t v e ’  1 c l i  1)0(1 1 do I’ ; . ~~~t n i t  - S  0 1  q i  iv ~ ‘I

.uti5i boti i d o i s  w t i ~~~1t j  1 e h i l l  1 ‘1’ t e l l e~a ’ttt ~t I I ii v i i i  tti l ccl  in -

vi a l depo t i t ; ;  j n o ; ; e n t  i i i  I lie  old s I t  . ‘ant c h a i i i i ~’ l  . No t w i t

w el t ’ 01-t n - i  v i -d i n  t h e  I t o  1 i  d i i i  I riq l i i i i t i v o t ; t  i - ; a t  it- t i t a nt i

qec h u t  i 0 l i t i } t o f  t i n— a t e a  do ti c t ; ; i icw h i t ’ ~ 
: - ~ - I 1 s ~~i ’ i l I , i t i ~

faults in t h e  i nunoti jat e V i c i  I i i  t y .  ( ‘O t t ’ t 0 t ’cVOi  l O S  t t OUt

tite underl y i  n’-j b e d t o ck  t tns~ed I i em 4~i to 81 pot cent anti

RQ D’~ vol no;; ci 0 to 4(s pt’iceii~. wet e c_ i l t ’ k l  l ,t t o,i s i l l  I I t ’

( 2  1/8 i itch) colts . Cole ’ recovot  ie : ;  ; ; u t t t I t ’st t he ’ tippet- pot I ion

of bed i ocR i s  F- t lohtii - t l ‘1’ we-it liet od alit ! I t a c t  u t  od

6 . 2 Embankmen t  : The down ;; t r eam 5 1 cl -t o i t ;  }-t l t ’n o t i t  1

be ing  ~j i~ ie 1ed front I . 4 : I t ~-t 3 : 1. A 20t 1 f~ t ~ - Wi s i t ’

be i t u li e x i t ;  I ;; at  e 1 oval i cii 1 ~8o! ; bows -v e t  the pi opo~~t ’st Oh.iit—

donment plan requ i tot ; that t h i  a t t ’~~t be I i 1 1 eel w i t it c oar t ;t ’

coa l r e f us e ’ aitd two 20 I t w I t i e  be l tc l)es  be cc i t t;  t i i i ct  Oil at

el  oval  i c m ;  1900 01) 1 1 )8 t )  . The U}1}lot- bench was ootit~ ‘ 1 e t o

at  the t i me of  the i Itt;poi ’ I i o n .  T h e  u p st  Ft-t oni t ; lop ’ ’ i t ;  a l  so

1.4 : 1. (~~~e ’t ’ t ’ L . i ~ e 4 , A~ - t 1 o i i c i i x  I

tRock Q u a l i t y  Pet ; i u ; t t a t  i on  ( Re2P1 i ;  d e l i  h O d  ‘i t ;  t h e  t o t a l  1 t ’n s i t  it
of roe — k core ’ I i~ iq n i on t  t O t ’u i V O t  o t t  du t -  I i i q  d i  1 1 1 ii i ; , wit i cit at o
q i n — a t  ot  t h a it  4 i nche ’:; iii lemiq t hi , d i  t ;e ’t l tli t I i i t s ;  t l i i I I I tiq [-trot h ;;
and mud ;;e ’ tm t ;  , 0 ~a’ % t ’n se~I ~~~

;; 
~~ p0 i - cent  ~t s ;  e of t h e  I o t t  1 1 e hisi I it cored

-es
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6 . 3  Eva l u a t i o n :

6.  . 1 1-’ouitiI~tt i ou  and A b i t t i i i e i t t  S : l ) a t i t  I enim t cii t i cii; ; itteis t

be ’ 1_t v _ I  l i i i t Oct t i i  t i le ’ l~~t~ i S 0 t pt_ t el i  I i - t 1 t o t  t I ‘m~ ni I , 5 I i di ns~

Ottel Sot  - p i q - . Lxs ’o:; 5 1 Vt ’ t n t  t 1 O l t I s  l i t  c u t I lie dam ; i I ;; u t  l e t  i , -v~-~i

S to be ~t pIc )bl em si t i c s ’ t est  boi l i t s j  c1~t t  0 j I l t !  I c . tt  c ’S I l i t , ’

st. r i t c t  U t  0 h e ’ ; t  S up on  f i  i n  V c ’OI i i h ~ t . ’t  s i i t  l u - dt 5~ck ansI 1 j i m  t o

ct MI tj u sic t_ al I uv i 5 i  I , c s - t i I uv ia I , 5i i ie l  ‘ s - t i  t o t t  i dna  I ‘ I  I

SI i d l i s t  wi t lii ii h i t ’ I ound~t I I tnt iseel t ~-‘ch W e - t u l e l  rio t l i t  ‘ I  U i - i  1 1 V

~t [s I ’ e ’~ 1t t e u  I-ic’ _ t  p r o b i e n i  based u i -t oi i  I t ie  ti~iI ttr ’ ot I h i t s N e ’i  I o t t

Form5i t i Ott  . A re  ‘ \‘  l~~ W of t ito q Os ’ I osi I c cl~t 1 a i m id i e’O I - S t. hi .t I

tht’t e O t t  p r o bab ly  1)0 ~ c 1Vt ’ i  sol \~ c i i  e’nt 0th weak plane;; wi tti i n

the foutieLi I ion ioe ’k t Ito I won I~i act 5i~; a pot om i t I .tl s 1 I d i  ti~j

p lan e .  Previous expel ieitct t wit ii t h t i s  I o i i n a t i on  mu.t k ’s it

l \Oc~ t ’ ~n n t t  ‘ 1 0 l’e’ i i S  itleF the ’ lit e;;t’fle’s ’ 01 ci 1\ Sut t les bc’ne ’,it it

the dim; howeve i , the t 1’ t l  t [ u t - t i  I l i s t  dat a cl Ot ’;;  fit ’ I i tie ! i c ’ 51 t t ’

p t e ’ Sc ’ tice of t h i;; n151 I e F t 0 1 . Ba sod Upon the pe ’ I I OrtUO lice ’ oh

the datii over  t he  pa ;; 1 20 yea i s , 51 it ! i Ut) w i t h  i ii t t i e  t o i i m t d i t  i cii

wou lii not a I u i ’ e’a n t o be a p rob l out . l’ht’ p1 ann t ’d abandountt ’n I

proyl-amn also I rov i do;; t o t  1 iliOtO St oh It ’ st  F t l e ’ t U i e ’

~‘° 
I 0 i t t  i t i  t o t  ; ; t ’e ’j- t 5 1 s 1  0 1)0 hl t ’~~t h i  t lie ’ s ’ittb5i t i kt t le ’t\ I ClOt s ‘5

exist S i nce  the struct ure is undo i  l~t i n  I - t v  s a u d  and we5tthiot oci

bedrock (as i n d i cat e d  by core 11’cOVt ’t it ’; ;)  . I t  is  not known

whet hot the clay c t u t t ’ Rev ; ;  i t - i t o  i t - t e ’k ;  however , fli5t t t ’i  i a l s

e n c c u t i t i t  et eel in for i mtq B — i  s ’ a s l t ; e’;; t t hat it [cot; not . L”urther—

more , i t wou 1 d s t I l l  ‘ t ’a t tha t th e coui ~; t rue t ion c i a ~i t  a 1 1 . 1 s t  0
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blanket along th e downstream toe in 1972 would be for

intercepting seepage through and/or beneath the dam. This

drainage blanket . appe ared to be functioning properly and

the only seepage observed was in th e’ left abutment , f lowing

at an es t ima t ed  rate of about 2 gpm .

The abutment slope s were considered stable at the

tim e of the inspection . Bedrock exposed is essentially

f l a t - ly ing and only minor  sloug hing  was gener a ll y observed

along the lower portions of the slopes.

6.3.2 Embankment : No undue settlement , cracking or

seepage was noted at the time of inspection; thus it appears

that the embankment is adequat e for norma l poo l level with

wat er at elevation i974~ msl . The stability analysis per-

fo rm e d  for  the ori g inal embankment indicated conformance

with the guid elines included in Reference 1, Appendix V ii

with respect to the steady seepage case. The rapid drawdown

case was not considered since it is not possible for this

type of loadin g condition to occur . Since the dam is

pr esentl y be i ng modified and stability analyses have been

performed for this mod i fication , no additional stud i es are

recommended .
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SI - : C - I ’ I O N 7 — ASSi~~~ l-:N-p/R)-:Mt-~l ) IA1 Ml- \~~IlRES

7. 1 Dam Asses ; ;ine ’n l  : Mo ;;s No . 2 h a m  a t  t he  t lilt ’

of i i i ;  nt -c I I ( i l l  w~ t~~~; i i i  q n’s I t~~ nid I I I t n t  . Tue do ni S O t t

i nt c ruued  i - a t e ” si  .~ e’ , “ 5 i s t i i  1 1 b a  u t  h5 t  .n t  i d  s t ru c t  i t t  o

The ~i I ’ l - t t s-tp i ’ i ate d O S  i qn  I I cod i ; ;  t h i s ’ ~ PMI - ’ . ‘l’hie ’ ;;p 1 1 I w - i

wi 1 1 itot  p5 i ; ; ; ;  the ’ ~ PM I-’ Wi thtout du ve ’t - L o p h u  l n s 1  t h e ’ d at u t , ~i I l c i

t h e  sp ii I way i s con ;; i dereci  I na docina  to , but itch set i Ou~ 1 ‘1’

i nael equa t e ’ . Ma j u t  e’mi aI lce  a t  t ito t i me of i 1t~~}u Oe ’t i cli ~t~~~ lt ’O rt’d

to be Od0t 1t i~i t o

The ~ic I ti5 i l embohikmetit s t ruc ture a~-tpe~i rs to be i mii i I or

t o a ba nd on n i o n t  d raw l  l i s t : ; . T h e ’ st al-t i 1 it v anal v;; i ; ;  p ’r  f or m e d

for the St  eodv seep5it e case lot the en’ihauiknieiit }it ~~i O F 10

mod if  i t’O t ion m d  i c a t  o;; I Ito f~ict or of so fet~’ con forms t o the

requ i re-mont s of l~t ’ fe’tence I , Append i x Vi 1 . Mod i I l o o t  ion ;;

pre se n t l y i n  proq l e s t ;  wi 1 1. i t ic i ea se  t he  f a c t or  of s a f e t y

of the enil)ankme ’t i I and no fu  i t  her  s tud i et ; a Vt ’ reconinis ’utde t l

7 . 2 Rented i a l  M ea: ;i i  i-o ;; Based on the vi t ;Ua 1 iitspect ion

and r e v i ew  of cx i  st i iiq t 0Ct-i~ d~ , t h e r e  is no set- i cii:;

prob I enutha t wou lel requ Fe i turned j o t  e ic I i cut for the tic t iii~~i I

POO l cotid i t t o i l ; ;  . The Ic i~ I e)W i nq ma i n  lena  l ice ’ p i t se o t l i l t e

should ho itt i t  I at eel  w i t h  in  12 mo u th  l ts .

7. 2 . 1 The e t o s  on at  t he’ p r i  in’ i pal  ~r i l l  way shoti Id

be repa i i- ee l

_____ _____ _____ 
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F iELD OBSERVATIONS

Name of Dam : Moss No. 2 Dam

County :  Russel l

State: Virginia

Coordinates: Lat 36°-59.3’ Long 82°-li’

Date of Inspection : June 11 , 197 9

Weather : Fair , temperature 68°F

Pool Elevation at Time of Inspection : 1~~74± msl

Taiiwater at Time of Inspection: 177 0± msl , in CMP outlet

at roadway (below basin)

Inspection Personnel:

Schn abel Eng i n e e r i n g  A s s o c iat e s , P .C .
Ray E. M artin , P . E .
Stephen G. Werner  ( r eco rde r )

J. K. Timmons and Associates , Inc .
Robert  C. Roop, P . E .
William A. Johr~ ( r e corder )

P i t t s ton  Coal Group
Verlin Altizer

Ciinchfield Coal Company
Michael Holbrook

Orbital Eng inee r ing
3. E. Barrick , A ’ E .

State Water  Cont rol Board
S 

Hugh Gildea , P•E .

Mine  S a f e t y  and Hea l t h  A d m i n i s t ra t i o n
Frank  Mann
P h i l  Muron , Jr.
Doug Ca r i c o

Virginia Division of Mines and Q u a r r i es
Lewis Wh eat ley
A r t h u r  Reed

111— i
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1 Embankment :  -

1.1 Surface_Cracks : The downst ream face was being

graded at 3:1, with benches . The embankment was being

constructed with coarse coal refuse and was f ree  of vege-

ta t ion .

1.2 Unusua l  Movement: No unusual movements were

noted on the dam or downstream beyond the embankment toe .

1.3 Sloughing or Erosion: No sloug hing or erosion

was noted . A thin soil cover was present on the steep

abutment slopes , which consist of flat-lying bedrock.

The embankment material appears to withstand wash and ero-

sion very well. Erosion exi sts at the downstream end of

the s p il iw a y .  The concrete sp i l i w a y  rests  Ofl f i l l .  E r o—

sion wa~: also noted along the same sp i liw a y  at the top

berm and appears to be the r e su l t  of d r a i n a g e  o f f  the berm.

1.4 Alignment:  The v e r t i c a l  and hor i zonta l a l ignment

of the dam was visually observed to be similar to construc-

t ion d r a w i n g s .  The dam has been raised 3 t imes  w i t h  the

crest moved back on each occasion .

1.5 Rij~ra~~: The onl y r i p r a p  observed is in the 
S

spiliway channel. The r i pr a p wa s i n  good condition .

1.6 Junctions : The condition at the j u n c t i o n  ci  t h e

embankment and the abutment . s appear  good . 1-Irosion was ob-

served a long  the r i ght  down st  r eam emb-inkmt - nt — a b u t m ent

j u n c t i o n . The r i ght abutment  inc l udes t h i n  to mass ive ly

bedded sandstone - outcrops w i t h  weat hered shale i nt e r D t ’ds

111—2
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and a few t h i n  coal seams . Rock is  e : ;s e nt ia ll y  fl at—l ying.

Ungraded f i l l  slopes appear to be at the a n g l e  of r epose .

1.7 ~~~~~a~~e: Seepage at about 2 gpm was occurring

about halfway down the slope at the junction with the left

abutment approximatel y 25 f t  above the haul road . T h i s

seepage is believed to be unrelated to the impoundment and

is consid ered a spring .

1.8 S t a f f _Gage : None found .

1.9 D r a i n s :  A dr a i n aq e  b l a n k e t  was in st a l  led at

the toe of slope and up the former slope . This blanket P

appeared to f u n c t i o n  properl y ,  as water  was f l o w i n g  from

a p ipe located to the r i ght  of the tempo rary sp i l i w a y

pipe . A damaged toe drain p i pe to t h e  l ef t  appeared to

be blocked . The temporary  sp i 1 iway pipe wa s used d u r i n g

previous cons t ruc t ion 1

2 Outlet Works:

2.1 Intake_Structure_ (S~~~1lw~
-
~y ) :  Con s is ts  of a

concrete channel  10 ft wide and 5 ft deep. Also 30 inch

CMP was not working . It was w~ ld~ d at both ends.

2.  2 Out let Sti-u c I n r c :  C han n e l  showed spa i i  l ug .

of con c ret e .

• 3  ~~~ 1j  1 ~t Cliann@1: No ¼1I - ’l’: is.

2.4 1-Iniertiencv Gate (Fmeroencv Sp i liway) : Diversion

channe l. i s located in  I he i i q ht  a b u t m e n t .  It  i s 1.’ ft

wide at the bottom and has 1:1  side slopes. An 8 f t  w ide

over f low c h a n n el  has i--teen excavated above the d i v er s ion

- 
111— 3
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channel to al low out f low during periods of high water .

3 Reservoir:

3.1 Slopes: Very steep natural slopes with flat-

lying bedrock and thin soil cover bound the reservoir.

The slopes range from bare to densely wooded . A steep

coal pile 100 to 150 ft± high exists along the right up-

stream end with slopes appearing to be at the angle of

repose. A fill slope located along the left side of the

reservoir is at the angle of repose and is used to form

an access road . Slopes above this road and along the

power line include scattered rock debris. Scattered debris

was present in the upper pond . Some seepage was observed

from shale exposed above the impoundment near the left

abutment-dam interface. S

3 .2 Sedimentation: Surface sediment within the

reservoir was observed to be within 30 ft± of the right

abutment and 200 ft± of the left abutment.

4 Downstream Channel:

4.1 Condition: Good condition and no debris. The

st i l l ing basin at the outlet showed some silting or muddy

water.

4.2 Slopes: Generall y very steep wooded natural

slopes with thin soil covers bound the channel. A haul

road extends along the left downstream side of the embank-

inent.

4.3 Population and Facilities: A coa l preparation

111—4
I
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plant , subsur face  mine v e n t i l a t i o n  system , and small electri-

cal substation are present immediately downstream .

5 Instrumentation:

5.1 Monumentation: None .

5.2 Observation Wells and Piezometers: Two p iezometers

were present .  One was inoperable and the other a i r  ac t i—

vated . Readings were available at the owner ’s office .

A water observation well was installed , but was later

destroyed .

I

Ii
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APPENDIX IV

STABILITY ANALYSIS SUMMARY

By L. Robert Ximball ,

Consult ing Eng ineers
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STABILITY ANALYSIS

General

In order to evaluate the s t ab i l i ty  of the embankment ,

triaxial shear tests were performed on undisturbed and

r emolded sa mples of coar se coal ref use to iden t i f y  st rength

characterist ics of the exis t ing soil conditions.

Summary of Tr iaxia l  (R ) Test Results

0 C
Material  Sample Degrees psi Degrees psi

Old Refuse B—2—9 25.5 7.3 34.5 3.5

Clay B—l—l2 
- 

2 1.2 0 39 .4  .75

Slurry 12.7 1.5 2 5 . 2  3 .5

Coarse Remolded 11.0 8.0 24.7 5
Refuse New Refuse
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The e f f e c t  ive st i es~~; p ar . u n e t er s , ~~i: ;  d c - t t - i i n i n u - d by t r i a > : i ; i l  t e~;t  i ng

of the  coarse coal r e f us e , were  employed in the  st~i hi l  i t y  a na l ys i s .

E f f ec t i v e  s t ress  p ar a m et e rs  were  used because unde r  long t cnn

conditions , ex cess pore pressures should not develop in a ma terial

w i th  the p h y s i c a l  p r o per t ie s  of coarse coal r e f u s e.  The h i g h  p e r —

m e a b il  i ty r a p i d ly d i s s i p a t e s  any bu i ldup  in pore pi e s s t ir e .

Cro SS-~~ ( ’C t iOn  A--A was u sed as a model section in evaluating the

stability of the clnbaflklflent because of its critica l slope and/or

maximum quantity of refuse material. 1’—

STAB ILITY ANALYSIS - 
-

The ~ iiii p l i  f ie d  Bishop Metliod W~~S used to evaluate section A—A

under COWl 1 t iOflS ex ~ st- i ug at the t im e  of dr i  i i i  rig and m a pp i  rig unde r

s t a ti c  load i ng cond i t i ons .  The seepage l i n e  in  the  em bankment5 Was

dcl. cnn  i ned f rom th a t  m e as u re d  from the obse: v at  ion  w e l l  s . The - 
- 

-

m& - .isured phreatic s u r f a c e  was used t o  e va l u a t e  actual slt (’ C0fl

d i t i ons and to d et e r m i n e  the e xp e d ien c y  w it h  wh i ch slope s t a h i l i —  - — -

z a t ion ~ hou l.d be developed . -

S t a b i l it y  Ana l ys i s  —
- 

F x i  st- in g  Conch t i o n s
Low -st .

COflCljt:i Typ e T n a d i n q  Safct .y  F a c t o r

Sect lot :  A -A Di  51101) ~ 1 a t i c  I . 69
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APPENDIX V

SUMMARY OF RECO MMENDAT IONS
- FOR

FUTURE USE AN D ABANDO NMEN T P LAN

By

L. Robert  K i m b a l l ,
Consul I m g Eng i neers

f

I;-

L __ 
_ _S 

- -
~~~~~~~ 

- _ S ~~~~~~~~~~~~~~~~~~~~~~~ _ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S- - -S---— — -~~~~~~~~—



--

1~~~~A l~Y OF’ l~ I-~(
’c)~-i~-1 I ~7~i loN~; - 

- 
-

As shown in  the cor i s t  rLIcLiotl draw i ng s, refuse is to be plact-d i n

thr ee areas: down stream of the impoundment , in  the impo:indm c’nit

ar- ca , a i m ]  i n  t h e  m a i n  r e f use  arc.~1 in t h e  f i m  :;t l e f t  h an d  h o l lo w

o f f  of t he impouni dmer :  t . The recouimt’nda t ions f o r  fu  t -ru -o r- c fu  se

deposit ion ar e .is follows : S

1 . St ab ii i ty .irr ,il ys i s of t h e  impon u d m e n m  t end ~a nkmei i  t i n(1 I r at  es

tha t i t i s I i i  a s t  able cond I t- ion; howev er , we n ecommend

tha t the (~Odl Col f lp u my  ( O r 1 t  1 IflI (-’ p 1 aec inen i t  of coam se coil

r e f us e  dowust  i eam of the  impoundment: . T h i s  m e fu s e  w i  1 1

fac i 1 i t  a t  (‘ a h ) , l n l d o m n n o n t  .itn d reduce t h e  em oH on pot ( ‘ 1) 1 1

of t i m e , s t eep f r o n t  slope . The r e f u se slm m id be p 1 aced

wi h t rraces as shown and mcason.mh iy c o i m f o i  in t o  cot-i t ow

(31 ad i rig p1 an shown i n t h e  (‘OHS t i i I C  t~ i on cii awl ug s

2.  Const  I uct :  d i v e rs  i on: c h a n nel  X to  ~rov ide  ~‘dd i t  ion .-ml sp i 1 1—
S 

way cap.nc  it y  and ci ecre .i se t im e po:~~ I iii 1 i t  y of over  I opp I rig

ti n t - il t-he ltfl pOLl n d i n l e i i t -  i 5 n’l in n i nat ed

— 3 .  B ( ¼ ~~ I i i  p l.l (- eflieIit of t ( ‘ f L I S ( ’ in t lie mm po:m mm - mc nt .11 ci. Place —

mcii t of t clii  se I n t iii an e.m shari 1 d i n i t  I a l l y  he di: -c ( ‘LI

a t  t - ens l  m n e t  i o n ot d iven ~s i on &-h :niiel s. T h i s  sh ou l d  be

.tcc -~ - S~~p I I ~-1IOd by caims t 1 ifl’ i Ilk] I ( ‘ f  ii se di  1-es .i 1 011(3 t he .ml ‘; n —

n ie t i t  of t’ .mrli ch,i nne l  . Time 1 1 tie , q I idc , c i  k ’~~- S see t I on- ;

and yp  ic . :  1 tlet ,m i i  of t lie d i v e~ i on  cli.: one 1 can  be fomnni d

in  t h(’ ( k ( I 1 ~~. I r u e t I O I l  (11 . 1W  i nig S -
- 

. 
- . 
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~~~t m : - ~ net ion; (‘t t~~ e ~~ i\ -  ( t ~~~~~( f l  ~ma ;m:mt 1 i n  t b

i i m n p o : m i i i : ; a ’ 1 1t  .11  ‘- a  t o  I :-a~ .a n a bl y c o nt e :  in t o  t h e  - o i i st  rue. i on

di . i w i n i 1 5 .

5. Comp i ( ‘ t  e p1 ~i ( ( i 1 ( - I i t  of m of u’;e n ( l i e  i n j o a  nidmnent al-ca to

~ i u i  na te (lie i 1 1 11(0 : :  ‘ I i  n - n; e . i p . i t m i  i i  ty  . ‘I’lie r efuse shoni  id

be p laced to o,nson~ibl y :‘anfo: in t o  the (‘not o u r s  shown in

t h e  cont our t j n a d  nq p h  in .

6. Con s t L U C  t n i  V P t S i  OH c’h inne l  s 1 I , 1 11 , TV at ound t he

m a i n  r e f use  a rea .  Beg i fl I)1~~~~1) . I i  at  ion of t h e  r e f use  .i: ea’
~

for  con t i nu ed r e f u s e  dep~’~ 1 t ion .  because of t !‘~~~‘ n -n t u r e

of t he  r e f u s e  p rodu c t  (coar se i ( ‘ l i i  se w i t h  f i l t e r  r ake )  I t

may be necessary (:0 o r k somne of t he cx i t I rig : (‘[tl so down

the siop e to c r e at  ‘ a level  p1 .1 t form f o r  p1 acement  of f u t u r e

t- ( ’f(ISC The opera!  ~e’iai n ego i : r m n e n t - s out l i n ed ii: t h i s

report should be f o i l  owed f o r  ( - an t  I nurd  1 efuse p1 .nci’ment .

0PERA ’r 1ONAI , REQU 1 REFIENTS

1. All coal r ef u s e  shou l (1~ be spread i~n s h a l l  ow layers not

exceeding a dcpt .h of two (2)  fe et  and p l,n-cd in a nn.inmner

conform i ng 1 o t-he eon: t our couf ig ur.it 1 on as shown on t lie

pl ar-is. (omn I- nic t -ion should  he .ichi  I n ’vr - : l  by ci ea t (‘(1 .n~’p l l ea-—

t -I on of ln’.ivy equ i Pm~~i)t  on I lie war  I ri g .nn e ,n . (‘at c slio~ i d

he ex en  c i  s i - i l  wh i 1 ~~‘ ‘oiiilm.ict I i:q (lie i of ~~ a ’ n ; m a  I ci i a 1 . ‘(‘lie

t racl s of cowp.mct inq v eh i c l e  should  ov e r - i  .np I he t r ack s  of

:‘v i ons pat  his

V — 2
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2. Ec-iuipment for operation of the coal re’fuse disposal area

should be adequate  i~ size and performance capability to

continuously conduct the operation. To provide for occur —

rences of major equipment breakdown , standby - equipment of

compar able capacity should be available at the site within

forty—eight (48) hours.

3. The portion of the disposal area upon which coa l refuse

will be deposited should -be cleared of vegetation, com-

bustible and undesirable material prior to deposition o.f

coal refuse. - 
S

4. Access to the coal refuse disposal area shou ld be con—

trolled at all times to assure that un auth ori zed persons

and vehicles are prohibited from entry .

5. Continuous operational record s should be maintained in-

cluding a written log which lists the quantities of coal

refuse deposited . This list should be compared to pro-

S jected figures relativ e to future use of the site .

ABANDONflENT AND 
- 

RECLAMATION

1. To spread the cost of abandonm ent and reclamation ov er

the anticipated life of the refuse disposal area, the

spreading of cover suitable to establish durable vegetative

growth should be conducted concurrently with the deposi—

tion of r efuse, as refuse deposition reaches a completed

bench level or stage. -

— L 
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2. To promote stabi lization of the cover , reve ge ta tion should

begin as soon as possible after the embankment has reached

a completed bench level .

3. The seed or p lant mix tur es, quan t it i es, m et hod of pl a n t ing ,

type and amount of lime f er ti l i zer , and any other measures

necessary to provide suitable vegetativ e cover should be

in accordance with recommendations of state surface

recl amation agencies.

.

4. The main embankment is designed to facilitate abandonment

at any tim e by completing and covering the last level of

refuse.

.
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- APPENDI X VI ~

- INSPEC’l’ION SUMMARY - S

- By

L. Robert Kimbal l , Consult ing  Engineers
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The f o l l o w i ng  si t e in spect ion  sununary w a s inc luded  in the

Eng ineer ing Report for  Future  Use and Aban donment P lan  fo r

S 
Moss No. 2 Coal Refuse Disposal Area:

“The site was inspected on July 19, 1973 by repre—
s e n t a t i v e s  of MESA. At the t i m e  of t hei r inspect ion ,
the s i t e  did not appear to be a ha~r ar d .  Th e Company
was commended for  comply ing w i t h  prev ious  recommend-
ations. It was recommended t h a t :  ( 1)  t h e  Company

‘ con t inue  w i t h  t h e i r  p l a n s  to make the site as safe
as p o s s i b l e ;  and ( 2 )  d u r in g  per iods of h i gh precipi-
tation the Company should be c o n s t a n t ly a l e r t  fo r
any unusua l  c o n d i t i o n s  t h at  may develop.  At the
time of t h i s  inspect ion , 14 f ee t  of f reeboard exi sted
in the  impoundment .  

-

In Octobe r of 1975 the s i t e  was  inspected by L.
Robert K i m b a l l , C o n s u l t i n g  En q in o e r s .  f lu r i n q  the
period between MESA ’ s and our inspection , condi-
tions at the site had changed : (1) At the time of
MESA’ s inspection , 14 feet  of f reeboard exi st ed.
In 1975 , on ly  six ( 6 )  f ee t  of freeboa rd e xi s te d .
because of t h i s , the  d a nge r  of t h i s  impoundment
being overtopped and washed out d u r i ng  a heavy
precipitation event had i n c r e a sed . The s i z e  of
the spiliway appeared to he inadequate. (2)
Since MESA ’S inspect ion , the Company had con v e r t e d
i ts  coal p lan t  f a c i l i t i e s  to a “ c1os~~d w a t e r  c i r—
cuit” . However , excess water was b e i ng  d i s c h a rg ed
into the impoundment by pumping . If  t h i s  pump inq
were to be d iscont inued, the riced fo r  the i mpound-
ment would no loner exist. Aft er this s i t e  inspec-
tion , the following recommendations were made:  (1)
The Company should c o n t i n u e  i t s  m o n i t o r i n g  of t h e
s i te  d u r i n g  periods of high precipi tation. (2)
Pumping of excess w a t e r from cl e a n i n g p l a n t  opera-
tions should he discontinued to allow the s l u r r y
~ i lies to consolidate. Dugout  pored a t  ion ponds
shou ld  he prov i ded f o r  t h i s  w a t e r  near the p l a n t
s i t e .  ( 3 )  The Company shot : 1 d coot i nuc work i rig
w i t h  i t s  c on s u l t a n t  r n ai  ricer to sa~ ciy ~il’ indo n
t h i s  i mpoundment as expeditiously as possible.

In  A p r i l , 19 7€  we inspected the s i te  a q i ’n .  Dur—
i n~i (hi i i ns pee t i on i t. was rioted t hat : (1) Wa t c r
was flow i ng t hr ough  t h e  erne rg en cy  sp i l l  way and little
f reeb oard  i-ema i ned at  t h e  s i t e .  ( 2 )  Add it i ona 1
r e fuse  had been p laced  at the embankment toe and
some dumped over the  c rest  onto t h e  downst ream face .
(3 )  C o n s i d e rab l e  seepage was noted at  a p p r o x i m a t e l y
elevation 1900; i t  was noted t h a t  t h i s  was the
approximate cont act be t ween stage 1 and 2 dam con-
struction. (4) No water was being pumped i n to  t h e
impoundment.”

- 
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