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PR i: l’AC l

Tb I r i per t has been p r t  ~.ir i ’d  under  gui  dane t ’  co n t a i n e d  in  the
Recommended ( :11 ide I I nes for  S i  I c  t V In s p e ct  ion  of I)ams , f o r  Phase I I twest  1—
~~i t Ions . Cop ies o f t best ’ go ide l i n e s  may be ob ta  toed f ro m  the  O f f  i ce  of

F C h i e f  of Eng i n e e r s , W as l i i n ~~ton , b . C .  ‘() 114 . The pu rpose  of a Phase I
we a i gat ion i s  o iden t  i f  v exped I t  Ions  l v  those  dams w h i c h  may pose

haz . i  r ds  t o  human 1 i f t  or p r o p e r  v . The assessment  of t h e  genera l  r end  i t  ion
ot t h e  dam i s  based upon a v a i l a b l e  dat  a and v i s u a l i n sp e c t  I ot i s .  bet a i l e d
t uve s  t I i t  ot t , and ana l vses  I two l v i  t ig  t op o g rap li I c  mapp i n g ,  s u bsu r f a c e
i n ve s t  I c . i t  ions , t t a t  ing ,  and di ’t i i  l ed  c om p t i t a t  i on a l  eva lua t  tons ar e
h t ’y o i i d  t h e  scope of a Phase I In v e s t !  gat  i o n ;  however , the  inves t  igat  ion
i s  i i i  t e nded to  i de nt  i f y  any need f o r  st it ’li s t u d i e s .

l i i  rev I e w i n g  l i i i  s r ep o r t  , I t  sh ou l d  he i. t . t  i i  ~ed t h a t  t lie r ep o r t e d
t o l i t l i t  b i t  ot  t t i e i l aut  i a ba sed on o it s er v a t  ions  of f i e l d  c o n d i t  ions at  t in ’

I n it ’  o t  i i  pt t ion a l o n g  w i t  ii d. i  t a a~’ .t l i a b l e  to t l i t ’  in s pe ct  ion  t t ’am .  l i t
c i  a, ’s w t ie  i t h e  r t ’s t ’rv ()  I t -  was l owered or d r a i n e d  p t - i  or to i n s p e c t  iou ,
such  i c  t i ot t , w h i l e  I m p r o v in g  t i n ’  at  i t ’ l l  i t  v and s a f e t  v of t lie dam , removes

lie norm , i  I load on t h e  at  r u c t i i r t ’ and ui.iv o l ’ a c i i r t ’  t e l  t . i  i i i  t ond i t  ions
wh ci t  n i l  ~ I i t  ot  h e r w i  a, bt ’ det  t e l  . ib l  t ’  i f  i n sp ec ted  under  the nor ma l op er a t  log
t nv I ron mt ’t t  t of  t lit ’ s t r u t ’ t U ri ’ •

I t  i s  i m p o r t  a l i t  t o  n ot e  h i t  t l ie  rood i t  ion of a dam depends on
n i i m t i o i is  ,i iwl t o t i s t  a n t i  V t t i . i t i t ~ in g  in t e r n a l  and e x t e r n a l  t end I t  ions , and
i s  eve I u t  i t ’ i t , i r v  in  n a t u r e .  I t  w ou l d  be i nc or r e ct  t o  i ss i t n i e  t t ia ~ t i e
‘ t t ~~. . ’t t t  rend I t  ion t ’ t  t t i e  dam w E  I I cent  I nt ie  t o  r ep r e s e nt  t lie rood i t  ott  of
lit ’ d i m  i t  some 1to h i t  in  i i i , ’  I i t t  t i r e .  O n l y  t h r o u g h I r t ’q t i en t  1 t i a 1 ’ t t ’t  I otis

c in t i n s a  I t ’  cond i t  ions  be di ’ t e e  t t’d and on I v t l i roug li t oot I nue d care .itid
ma I n t  ch ance can t l iese cond i t  ions  he p r even t ed  or cot  r ec t e d .

l’h , is t  I in a j n ’t  t i o n s  .ire not  i t i t e i w l i a l  to prov ide  de t  .11 l ed  t i v t i i o  l o g ic
a nd l u v d r a i i l  I c  an,i I vs~~s. I n  i t ’ t o r t l . i l n a ’  w i  t l i  the  i ’St a h i  i shed ( u i  ide  I h i t ’s

Iii ’ s~t ( 1  1 w i  v d e a l  git I b oil i s  tat  sed on t lit ’ ea t  I mat t d  ‘‘ l’ i o h a  h t ~ ’ M a x !  munt
I- t oed’’ I or  t h e  reg ion ( g r e a te s t  r, i s t n . i h l y  p o s a i b t i ’  s te r n  r u i n o t  I ‘I , or
f r e t  ot i s  I h, ’t e o l  . Th~ sp i I lw ; iy  i i ’ s i t ’, ti f l o o d  p r ov i d e s  a m,’a ; i i r , ’ i i i

I . i  t I Vt ’ sp i l l  wa y t , i ~t , i ,  i t  v and s er v e ; as in a i d  i n  de l  ct -n i !  i i i  ng t h e  t~~ed
I or in ert  dt ’t  a i I ed t i v d r e  log ~~t and h v d r a u i  I I c  s t u d  ic s  • con’; i d t ’r in g  t lit’ s i  ;‘e
01 t lie dam , i t s  gt ’nt  r i  I cond i t  ion and t ltu ’ downst r ea m damag e pot cot i i i
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM •~~~~~

BRIEF ASSESSMENT OF GENERA L CONDITIONS
AND RECOMMENDATIONS

Name of Dam : CORNWALL TAILINGS DAM, NDI NO. PA’-597 
- 

-

State & State No: PENNSYLVAN I -

National Darn Inspection Program0 Cornwall
County : LEBANON ( Tailings Dam (NDI Number PA40597, DER

- ‘
~~~ Number 38—87), Susqueh anna River Basin ,

St ream : BERNHARD CEEI~ Bernhard Creek, Lebanon County,
Pennsylvan ia. Phase I Inspection Report .

Da te of Inspection : May 11, 1979

Based upon the visual inspection and the available eng ineering data , the
dam and Its appurtenant structures appear to be In good condition.

Hydrolog ic and hydraulic calculations indicate that the present reservoir
has sufficient storage capacity to handle the inflow of the Probable
Maximum Flood without overtopping t h e  dam. It is considered that the
storage capacity is adequate. It has been estimated that the yearly
evaporation and leakage equals the annual irif low and that , as a result ,
an increase in the normal pool level is very unlikely.

The f ollowing recommendations are made for action by the owner:

1. That a staff gauge be installed on the decant tower located in
the pool and that at least monthly readings be taken to establish
records of changes in the pool level.

2. Tha t the 6—inch blowoff valve on the decant pipe be located
and made operable for use in the event of an emergency .
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I. That a forma l survelflance itnil downstream w arn i n~’ sv - ;t em hi-

developed for imp lementation during period s of Ii .  av~ or

prol onged p r ec ip it at l ol l.
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1 . 1 PER t I N E N I  I)A l’A -
,

S i-N l I O N  2 — t : N t :  I N E E R I N ;  D A t A

I l )Esh :N  ,
~

2 t ONS FR ~~I I O N  it
I OP ERA I t  t ’N It

• .
~ t V A i , l ~ \ F I t t N it

S f : c F t t l\ I — V I S U A l .  I N S t t - U F t , t N

L b  F’ IN I t IN t :S  S
1 . . ’ EVAI P A I I O N

S lU l I O N  .~ — OI t :I~A F t O N A I .  PROi F I t I R t S

I NOi F t O Rl  S
• • ‘ “I \ I N  I t  N ~N t E  OF DA M 10

1 ‘ L\ ! N F I  NANi t O~’ O P K R A I I N C  F A t I l  I l ’IKS t~~
I~.\ I-~N I N i :  s \S  I’l- ’J’I 1 il

..  ‘ 1V. -’tl l:\i I ON 10

SE C I I i ’N ‘ - t l Y P R i i I l t C i / t l I I l K ~~l I  I t S

t . 1 I V a t  I A  I t O N  i l l  FL\ I 1 ) ~ I S I I

S E C I I O N  . - S I l~I’ t i 1 :R A I .  s t A h l  I i  I I

it . I UVAI  I A  l I O N  OF S IR1 U Ii R A I  S l A D  I L1l’Y b .~

5CC I ION ,‘ — .\S Sh SSMF’ N I AND R l - COM ’t l  ND.\ l I O N S

I i . \’I \SS }  SS’II N I I
• 2 RE ~ t i ~’tMt ~N I i A F I ON S I -‘

Nt~~\ •\ — t ’h Ih, ~’K 1 1 5 1  OF \ l S I Ai 1NS ’ 1 t I l O N  RVi’OR I’
A l ’ ) ’ !  N I t t N  D — I t l i t I ., 1.151 ~~ N I N E  g t NC ft\ 1’:~
.\ ! ‘ I ’ t \ t i  I X  C — l lYt t ROI O~ Y \ N b  I I Y I t R A I t I C  C A I , C I i t , \  F t  t iNS
ArPENII  IX 0 — ( t O t  t iC I C RI-  ‘t iN T
Al’i’  N I l  i ’ -t I — 1’ t~O ul it:S •\l’lls
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PhASE 1 1 N51’ 1-C I t  ON REPORT
NAT I ONAL DAM I N S  I’ i-C l I O N  PRO GRAM

CL ’RN1. \1  I.  I A  I I I  \ t :S DAM

N Ih — 11) N O .  l ’A—005 97
1WR— 1l ) NO . 15- 57

SEC I ION I — PRO_ IEC’l’ I NFORMA F t  ON

1 .1  CUN1 t-~AI

A. :h.i t  l ior  I i v

I i i , ’ I) ,irn I n sp e ct  i on  \~‘ t  , I’i i l ’ I I c  l a w  i)2~ it ’ ’ , a t it t i o rL ’~’d t ile ’
S t c r e ’ t i r v  i t t  ~ I~ ’ ~~~~~~ t h r e n i g li t I lt ’ i t i p - ;  01 Eti g it ic er s , to  i n i t i a t e  •t
p rogr~tn el i n sp e c t  ions of dams th rou gh out t lie U~ I ted St , i t  es

B. I’ i i r p ost ’

l i i , ’ P u r h i t se  is  to de t e ’rm t n t’ i t  the ’ dam i O i i S  I I tut es a h~tz:ir d to
I iui n , in l i f e  and proper  t V

1 .2  1 1 15CR I t ’ F I O N  OF PR OJEC I’

A • lt t ’ s c r i pt iou of Darn ,hIiiI Aj t 1ttii’ t e ’ u1 .uuc  L’s

* i o ruiwa Ii l , i  i l l  ngs  11.mn i was  coils t ruc  ted i-tv t l ie Be I hle ’I ie ’ni M u u i i ’
i o r p ’ t , t t  t on  as a set i i  e’ment t t i  s i n  for t he h r t a i in  ~ fr o m  .i ne~,u r l t v  i r o n
it i s ’ m in e ’ oj ’e ’ra t i o u . liii’ m l in ’ t , u  a c I osech In  1Q 7 7  au ,! I t ie ’ I •u l i l t  i’s of
t lii’ dam are  1ttest ’nt I v  n o t  in  u se .  At t I l t ’ I inc is f I u sp t ’i ’ I io n • i t  is i s

tn-u t tiui , i t  i d  t h a t  t tie t o p  of t In ’ d , ini I a a p p r o x  in iat  c l v  i t  ci ev, 1 t ion 908 and
li t ’  ~‘ ‘ o  I I i’Ve 1 was ,it  e’ 1e v_ i t ion 50(1 . 1 I i , ’ U — shaned emb auik nie ’n t is )5~1i)

l e t  i i i  t t i u ~~t 1 t  ( R e f e r  t o  Pl~~e II I , Avr~+t4ix 1’). The n o r t h e r n  r . u r t  ‘1
th e  t’unhankment , wlYi e’h span s  t h e ’ or I i~ m i  val i cy , i s  ab o u t  I ~OO fee t long

l i i ! I ‘ ;  •~~ ! l \  I m u m  he i g lu t  i t t  200 I t ’t ’t iI ’ ’v i ’ t he’ t o w u i s t  re ’ Lm t i t t ’ . Thi ’
i u i , I e r  i t t  t l i t ’ t ’nth ,inknit ’nt c loses  01 1 lower  • l r e ’ , is  on t h e ’ t ’, u s t  S l u t , ’ t I

t h e’ ri ’si’rvo I r wit Ii tie I ght  s vary log up t o  Iii) f e e t  . Mi ’ ;  t it  I I lie embank —

fluent was  i s ’S i t  ru t ,’ t t’d f r om  t r i p  roe’k • w i t  h t h e  e’xe’cpt ion of au imp e ’rv b u s
u i i ’ ’ ; t  r t ’ ,im t oe  • uu i , l  up st  ream b I , i n k t ’c . t t i t ’ r t ’ i s  tie ap i I I w , i v .  T h e ’ ot i l~’
ou t  i t ’ I is u 20 — l i i i ’ li dcc ant I i  Oh’ wh I i-h i e’t urned w,u t t ’r t it t i le’ m i n e . At
pre’st ’t it , I h i s  I liii ’ i s  c losed  o f f  ne ’ar t h e ’ dowust retam t o e .  -

H. I,o~’at ion:  Corowa II Iloroug h , 1, ’b , i i i~t ui  C i t eu t i t  v
I .  S . C .  S .  Qu id r ; i u u i :  I e • I ,e ’b anein • 1’
I~~t i t u d e ’ ,eO 0

~~I(, . t ’ , l ong i t u d e ’ 7h ° — 2 2 . $ ’
(Appcn dix F , h i t  u ’S I and I T )
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C . Si C I , i a s i t  t e a t  Ion: I i r g e’ 1200 f e e t  l i i i ’t i , lt u t l  , t i ’ t e ’ - t t ’ t ’ t  )

0. lla~~,ird C la ss  i f  [ciii t on :  h i g h (Se’i ’t i on 1 . 1 .1- )

E . Owtii ’ r i - u Ii 11t : lIe ’ t l i l t ’ hem M i  l ie ’ a Cot pc i rat t~ n
i t  ( i i i  t u ’ w , ’ r

R e t h l e ’hem , Ptt i 8 O l t t

F. I’t t r 1t es t ’ of 11,im : Set t le ’me’t it ht - ‘; in  f o r  min e’ t a ll logs

C. li es i~~u i and Co t i st  r ue  I ion  Ii i  1 o u v

t ’o ru iw. t  11 l’,i II i i i e , a li :it uu i’ is  di ’s I Ct i t ’d lt~ t i l e ’ Bet  h u l e h i t ’un C o t i n , - ,u I I
C t r j , ~~r ,i i  I on , a s u u l t a  L I I  l i _ v i t !  B et h u l  t lu e nu  St e’ e’ 1 C orp o r a t  io n .  i l lu ’ l o u u u i d a t  I on
I l l V e ’O t i : 1 1  h i ’ l t , act  is a tue l ect ’ I i ’~~ h i ( ’ s ’l  I • at  ,II ~ l i l t  v ,uuid ace ’p~ige , u u i i l v s  Is

we’re ’ l t t t ’p , l red by 1’ . I) ’ ;\ t t t t o I l i i i a ‘i -  ‘ i i  i , i t  es , I~ i t t  shuur :lu  . l~u~utuis 1 v,uui  i,i .
‘ti’e’ ) ‘ t ’ u r n  i t  for e’onst  rue ’ I ion  wa -; i i ;  Sti t ’iI i ’ l l  Ma re ’t i  h , I ~t’ 1 , and ,uc t t i , i l

- ‘ u i - I ru u ’t t o n  at u t t e d  in  A pt  I I s t  t h a t  v e i l . Fl i~ i ’e,n t t a c t  or , Re ’i~~In g t ’t
B r ’ ; . • I n c . ,  C ar l  i s l e , Pe’nnsv l v , i u i i ,u , t’omp i e’ t~’d t h e ’  L i i i  i i i  ) ‘ l i , i S t ’ i t t

ei ’u i - ; t  r u n t iou i  in  Octobe ’t  , l i l t  I . l l u  i i i  ci t u i s t  r ue’t t ou i  w ,u s I int l t ed  t o  .111
emh , iu ik m e ’nt l e ng t h  of ,ubou t  700 I i t t  • u tu d  to a [ l i i i  she ’d ~‘res t et l e ’v ,u t  ( ‘ii
0! $() S ( l’ 1 a t •‘ V I . App end i x  F)  , I t t  1 a I n i t i a l  ph i~ t ’ t, l a  c On~; I rue  t ed it !
I nu ;n ’r v  I o t is  m a t e r  i i i  ~ind IS flOW I ni’erp or a t e’d In h i t ’ daun as t h e ’  up at  r eam
t ile’ .

The seub~ u ’ipueui t  u _ i i s  t og  of t t i e da u uu t o  t h e ’  d, ’s I ~n cr e st  c i v i l  I
of ~ t (1 i, us  e’on st r eue ’ ted  by the  owiicr wIie ’n a d d i t i o n a l t a i l  t u g  a t  o t a g e ’ was
r e I n  i red

Ii .  Norm a I ( ‘ t i n ~ i’ ro e ’e’d urt ’s

I t i ,, 1 , 1  1 ~ t i~~ ~‘ot ~~ l ’ i t l~~t i n  li i i ’ ,it L iii ’ p i e ’s e u i t  I inu c  . Rt ’pr t ’aen t —
at  i v t ’s i t t  I lie owner  a t at  ~‘d t tu , i  I t lit ’ r t ’ae ’rvo I r w,i t~’r I , ‘vt ’ I th i s  dro pped
s ince  I ’t ’c on ’ i i i  c~ I n ,u c t lvi’ dt t e’ to evapora t t i n  tind Se ’i ’( ,l ~~~~

I . I PER I I  N U N I ft\ VA

•-\ . ul t , i i t i , i i ~,’ •- \r ea (sq ua re ’ m i t t ’s ’!

l”rom f i les : 0. hi ’

t a t ’ :  0. it t

B . I 1iat ’h1 ,~r,~t S i t  l \ t u i ;  S i t ’  li u h i t e ’ t eel pe’t’ as ’couid )
See Ap p e n d i x  C I ‘u B\ ut i iu i  l i e c ii c i i i  ,it louis

‘ l i x  I mont k uto wn i u u f  I ow , .l u ine  •
‘ •‘ • I 0 7 , ’ i ’ m

records for the’ I I • S. C.S. g i g i ng at  ,i t l L ’fl on ,i
nearby cre• e’k 2 10

- 

= 2 -
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Out l e t  \ ,o r k ; at poo l I 1ev .  550 • 7
( present  lv  I no t ’ ,’ r,i l y e )

~t’ II I w .uv e’,u t’ ,ue ’ tt v No Sp i l L

C. 1- 1 i ’i ,’ ,u t i on ( fe et  •u l ’o v e  iu tt ’ , u u i  St ,i Ie’ve 1

lop  ~t 
~ dam

Sp t l t w , u v  cr e s t  N o Sp i I I w i ,

St r i ’,uni l ’ e l at  t t i e ’ ot  d , tuu u — e S t  m a te ’ f r o n t
i u i a t ’ e’c I iou su l r v t ’v ‘05

0 . R e s e r v o i r  (ml  l e a )

L ’t i g t h i  c’f poo l 1 .

I’.. st ‘r , i - e (; ue - r t ’ I t ’d ‘I

V0~ 01 darn (E l  ~~ . l il S 1 1)

l , i  I I I  n e s  1 , 2 1 1

W,i t e ’r li st iul u , i t  c t  7

r r u ’se n t  ~~i t i ’ I l e v i ~ I i  cv .  5 5 l ~ 7 t,’, i t  er  s u i t  I , ie ’ u ’
s a t  itna t  t’d I u i ’nu I u is ~t ,’~ t I on s u u t v e v  t i 1

F’. ‘~ ‘ servo  I r Sot I ,j,’(’ ( , ic  i t ’s ‘I

Top ‘1 dam (E l ev .  105 .11 ’! 1t2

Pru ’scnt  I eve 1 (F l  cv .  55) . 71  (t ’st im ,ut e’d w i t  &‘r • u u c a  ‘I 12

C . Darn 1, 5cc A p p e n d i x  F , P 1 _ i t t ’s 111 t i i r e ’t u g hi I l  I I  l o t  d e t a i l s ,

typ e :  Roe’k I l l  I w i t  hi tmp t ’rv I ens t i p s  t rs ’,im h i  _ i nke ’t
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~ f 1,- i t  i t  anti m i n e  t , i 1 1  I i  ‘‘; l i l t ’ l B s  re~;e t v ’  i t  , s - e , e u t  I an-cr  a
it  i l l s  u p , ;t  t t ’ , l~ e ’u i d 01 t i u s ’ 1, - s rI ’ ’ i t c a l  l~’e tcd  the c L - u t  n a t  ci
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2 . 1  11-511 :5

A. i l v d u  ‘ t o~~~ , i i u d  I l v d t , u u t  l i e  a

Fl I t ’ I i It ’S 5 ’t  I ’ i ’t i u u ‘ v t  l i i i  .1 I1 e ’) ’ u I t n e st  a t  I iuv  i t  s ’uh c a t  i l  5, - a ; u  i t S
‘e n u i h l E R )  au t lit ~ I i t , - ’ , ‘ i  tBt - - ‘ i  t ii l i t  i l , ’t  c’ ct i t t , t I t u  t~~i t  , 1  l i t  1 ’ ! u c l l , - r f l j f l c

( l i t ’ h i v , t r , ’ I I c  , u u t t l  l i v i  r . u u u  I Ic I s ’,; I ~i i  a! l i i  a d i n .  [i uj ~ a t hi ,- -; ‘n .u I I

~i ra u s , u  a - t t s ’ i , t h~’ f u m e  t I ‘ i i  a t  t l ie  u - - - ,  I vi ’  I r , a in! t - p i  - c - - a t  .u
I u f l - l u  r e t u rn  1 i t t i ’ t o  t lie ’ n i l  i i , ’ , ,i !u~’eh iii I~’ ,nu ,i I vs i s  IS I S  uis t i  ; ‘ s - u  I

B.  I mi t _ in knit ’ i t

l iii ’ a r t - I  l i t u u t u i r n  I , -~; I ii  , ‘ i  t h e  e:ii! ’ , t u u k u ~i, - n t  u u i d  t l u i ’ ’ ; u C ’ - ’ u i r t  ,i~~ e’
,a i i  ; in v e s t  i g , i t  t a n  t , u ’ ;  ‘ r n  i r s !  !,v ~~ fl \ ppa I I t i  I i  ‘ i - - a c  t a t a • 1’ i t t  ‘; ‘,~ t ii ,
Pe n iu - ;v l v i i i  I i .  .\ r e p o r t  u, - r i t  l i i i  luv  t h i , ; 

~
-
~~‘ m ) ’ u u 1 V  i t i c  h ide ’s ,i ai ’ a l o c i e

r t ’I ’ ’ r l  , ie ’ , f l I c s ’ c .u  I c u l i t  l o u ; a,! - - t u t u  t i m ’ , u t i , u l v s t  a t a r  t h ~’ n u n
ne l l  I . - ‘ u , - , ! a i u  t I i i - ;  t - ‘ ‘ u t  , ‘s i t  l i t  t ’ l u t ’nu , ‘ t iuus ~ u 1 1 ( , u 1’, t t . u I I i ’n ~

‘ t o ; -  u u s - 5i t l i e ’
; u u  ii ii, I t u 5 - ; . ‘l’he ,‘rnl ’uuu , s ,’uit 1, 1- . - a n t r un t , ,d i n  ‘~~-v e r a  1 p f l t - - e - ; . l i i i ’

I i t  - _ t ‘ m i s s ’ can  - ; t s t  , - ,i t ’ t I I I  1 - un - t v  i ’s-; ,-nu!’ ,iunkm1 ’tu t \‘- u t  tu 1 ci - - I i’ 1 s - v e t I
i t t  S i )  ‘ h’ l ,u Fe ’ V I , \ js ’, u i ~l i x  I ’ !  . in i  I h u t  p l , i c  I no , a t  , u u n  S — i  u n - l u  s s s ’~ ’ c , s - di  a i i i

uni t  u t  t i i , ’ t u u t  i i i , ’ e ’ \ t  s i t  a u au , ‘f t hut ’ s ’nli ’ .i iu S i ~~i h u t  . T h u  i s  t a t  e’ i .i I ~~~
— i t t 5  i t  ~ir  ,t i t u

d I n - h i t  s - - i - i t , ’ a 1, ’— i t i c h i  it . u  in  r u i u u t u  ( I t o ,  u s ’ I h i ’ - d o n u t  r ,  l i i i  t o e .  ‘i

e l i p i ;’ e ’ ni’ ; i t i - t ,i I t e d  t i l l i le ’ r I t i e ’ i ’ m h , u u u k : : i , - ui t , l ’ i  ,i I ,-:“ t’ ,’ r u r v  d i~~’ - i  a i o n .
l i i i  

~
t I ‘ i ’ 1 , 1 - ;  t i t  I t ’~~! ~ I t hi I s i l l  al l  t o  I o a I t e l ’ t lie ’ I i t  at  ) t t u _ i  at ’ a l ;  s-o a t h ’  l i t  ~~~

I l i e’  w,i s I , ’ 1,51 a ‘i  ‘ i i  i t  t o  t hu e I’ , - ,, ‘i  I t ’ I t~ t l i r 5 ’s hi ,u 1 2 —  I uii ’ i u  p l I nt ’ .
e L i i  , i i  or  u~,i s  t , i k~~tn I r n :  I hu e ’ t c - - - i~~~~I r i t  5ls ’~~, i n t  I , ‘- ,- , - r s  h I r , ’ I I , ’ i I  ,e
i i i , - i i  t ’ i  ‘c ’ . t h u - ; p h ~‘ e ’ n a t I  I ,t l ’ s ,‘ I ~ tnI ~~51 t t ) ’ s t  t t ’ uIli  I t i h i t ’ t i S t  v a  I t  1 , i t  it

.i~h~l I t  j a n - i l  ~i , , , i i n t  I , ‘n , - l - ;  ( I  ( i t t  I u u o , ’ i  u, - 5 ’ u i l d  t_ ’ i ’’~’ t ’t  t i l e’ I : 1 st  t i ’ s ’ s a n - ~ t t i u e t t ’d
i e t ’ , u u u t  t a u , , r a . Wh u e t i  t~ u , ei , ’ s ’ ,i u i t  t ’, ’u ~- t ’r I ’ u - ~ ,i i’ , u i u 5 t oui , - ,l , I l l s ’ 20 — I t h c il S i p s ’
m I t t  ~. i ,  se.i lus, l n i t  i i  a - t  e el  ‘ I i i , ’ , in ih t’~~’t i t  t t u ~ t s ’t , s ’r n’,ls p l t l f l c s ,i

w l i i i  c ’s, - ’  ‘1 t ’ . Flu e s ,~o ) —  i i , ! :  sii ~5 uuit I i n ,  I , n t  ( 0  1 1 . 1  I l’ s ’ l u a u  t ’;, - :Ie I t  I l~~’
d a n - i l  - I 1 , - I t s  I a, ’ . .\ t ’ —  I t ic  Ii p 1 ‘c n i t  B ,i  v - u t  V t ’ I - l u : ’  ‘ed i I n t o  I i i ’ 11:1, ’ u i i d
(‘ ‘ I i  I d  be i l S e’cl f a t  a u  n inu u uu  I h au, r eu h l i it - - i - i t a i t i  hic ’r n : i i u  1 i t ’ s ’, -k  . I i ’ 20 —
i n ,’h p i p , - 1,_ us u t ’du5 ’ s d  to .u 1 ’ ’ —  t i c  h i p I pe’ in  t I -  v n l y e ’ !s’nu s, ’ and ~ s’at d B~’
c l i ’ ’e d  off us - i t ! ’  ,i v i  I v t  an t l i i  a p i pe .  lb  i s  I I ’ —  1 n e l i  p 1 ‘c was t t uj ’  r et  itt _ u i

I i  In’ to thu c m i t u , .

I l u ,  I t I ’ ’ rt an “tl e~s i :u t i ,‘ujS Ll , ’ t  I t  I ‘a ’’ I or l i t  a 5l in: By . 
‘ 
.\:‘~~‘,‘ l i i i  1,1

u’ans i i ,’ r, 1 1 1 _ t i , ti u ’t ‘ i t  l e t u l - ;  uthliI, r t a ’ , l t ~~ t a t  ( lii ’ cat id  I t  L’s w i t h  .1 ) ‘oa 1
l , ’’~’,’1 t I  ‘ It) , t ; u 5 l t i e ’ seel i :’u, -ui t it i , ’’u . lit, ’ ,‘— ; t l u l l  ed as ’ ’ )’ , l o , i ’ ~~~~~~ ,~~“ , t t i 10
- : . u l  I a n ; p e r  d i v .  ‘no t iu e r  u law tu, ’t it s  h u t  ,i poo l I , ’v t - l  i~~t 5 ,0  w i t h  t , u i l  i nc a
i i ’ s ’  to  ,‘1o~’ , u t  I i t t i  SI” i tn ~h i , ’ . u t  ‘ I  i - ;, ’ , - ; ’ t o , , ’ I i tus ,~~ l 2 . ‘i ’ u 1 g, i I I o t I s ;  .1 d ,n v . due’
I , ’ I h i i ~ ;, ‘ . u  I i u i o ,  i ’ l l  eS ’t 0! 1 l i t ~ t ,i (1 i t u , ’ a .  I h u t ’ ,h n,- i u ’ ; t  t i - i : - : d e si  o , iu  s l s ’la’ n u n

7 511 t o  I\ ’ and t in e’ i t e r m  o, I v i n , ’, , u I ic I or i t t  - . 1 1  , ‘ t  ‘, ,n’ ,i I uu st a i l s !  i u u t ’, of
h u e ’ s l i t wi i - ; I  I I l l  a la s , ’ a l t . l~ Fl i t ’ i - ; ‘ ‘ i  ! s l i t  , ‘d ( i i i !  C lue ’ :ui , u t e ’l’ i , i l
p r o l t a b i n -  we t ut  Id  st u t : , t  I i ’ a s l o p e ’ ot  I .  ‘i )  I , ’ I I .  ‘i l  1 p i p es; t i n d e r  t i lt ’ d , i : uu
h~er,’ p l a c e d  o ut  cs ’ u I , ’ r t ’I C  ~‘n l ’ ;  u u u ~h h , u v s ’ cu t isee’j’,uo, ,- s a t  l i t .

— - _ _ .  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -



C. Appurte nant Structures

This facility has no sp iliway i-md the only appurtenant stru ctures
are the decant towers and a 20—inch decant pipeline with valve house.
See previous section for discussion.

2 .2 CONSTRUCT ION

Progress reports in the PcnnDER files indicate  tha t  the  f i r st  p hase
was constructe d as shown on 1’late VI , A ppendix F. The dam was raised to
its final elevation in stages as required for tailing storage or as waste
rock was available. Const ruct ion records are not availab le. A photograp h
taken in 1970 shows two 6—inch p ipes projecting out of the slope about
20 feet above tine toe having a small discharge . Orig in of water is
unknown and these p ipes were dry at the time of the inspection. Additional
decant towers were constructed and the 20—inch pi pe was extended as needed .

2.3 OPERATION

Records of operation were not located and the facilities are not in
use at the present.

2 . 4  EVALUATION

A. Av ailabilit y

The available information was obtained from the files of
PennOER and include a desi gn report , constructIon drawings , and con-
struction specifications for the first phase. Some of this information
is also available in the offices of the owner.

B. Ad equacy

1. Hydrology and h ydraulic s

No information was located concerning the hydrolog ic and
hydraulic desi gn for tint s dam. Other available information and the
visual inspection are , however , considered sufficient to review the
adequacy of the structure.

2. Embankment

‘Flie available information is considered to be sufficient
to review the desi gn criteria and analysis of the embankment.

3. Appurtenant Structures

The informat ion located in the PennDER files are considered
to be adequate to review the desi gn of these structures.

— 6 —
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C. Opt ’ r ,u t I ni~ Re t’ o r i l  a

l’hu’re are iio oper a tin g i’ t ’ u ’ t t i ’ it a on f 11 to wit li I). i - . R .  or I lie ’
owner.

I). t ’ost  C ot i st  ruet t Ion (‘ti,uu i ~~ ’a

‘l’luc c i u t i s t  r u n t Ion In’run I I was I sseue ’d I or a e i , i t i i  w i  I t i  ,i tiu.u x I uu eiuuu
h ue I g hu t of 158 I e’u’t. and a c rc~; t u’  1 ~‘~ ‘ , u  t lou  of 1 ) 1 0 .  Re ’ i t ’  i t o  S, ’ i ’ I h e ’s

2 . C tor et c si gti tin .! t ’erns t u’ ue’ ti on Iii u-u t or  v . ‘l ’tie ’ t ’tuuh ;unku iie ’ii t, was con-
structed ii u St agel ; (iVe’r a t t u n e ’  i i  V i S i t ’ ’; ,-ut iil ;ul t h o u g h v , u l , u t  t ons  u ’ ce ’ur i’ , ’ ,i
f rota t l i t ’ or i g foal drawings , t hue ma iii u ’l t’uuient a were ’ sot cli ,iui ge ’el 

~~~~----—- ~~-. - - —----- - -~~~~~~~~~~ - --‘- -~~~~~~~~~~~
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fiLC h ’ ION 3 — \-‘ I SPA !, I NSi’F:c ’l ’loN

3, 1 I- ’ I N h ) I N ~~S

A. u B ’uue ’t- a I

‘nit’ o,, u i s t , i l  i i h i h i ( ’t i t ’ , i t i t ’t ’ i t t  ( i ’ l I l\ s ’ I  1 1 ‘l’s i I 11,5 0;im ‘u s ;  gi t i t i t  . ‘l ’lu c
r os i s ’r vo h i ’ , i ’ i i t u u ; t  r u i c  te ’u,t by let l i t  t’his ’tuu St t o  I Cot’ p s t t ’ t t  I t ’ll ,u s  a Su ’ t I I ern e ’i i t
‘ us ; I u u • i s  not  i n  l i t  i v , ’ cisc ’ it t l u e ’ h ’ r s u ; t ’ u n t  t i ta to  . f l i t  I’ a s;-uu ,t l I poo l at

i,’ , i t e t l’ ex i s t  a i i i  t t i e ’ S i S it  Ii cliii of L i i i ;  r e t  \ a t i r .  li i ’ sIt ’~t t h i i’f t h e
r e ’s ;, ’ r v i t  h r  i s  u i t i k t i e , w u i  t i t l e !  e ’ ; i l i  , t u i  l v  I ’, ’ t’s ( I tu t u I e’eI . I t a p p e a r s  I hu ~ F ~u l i i  gs ’

Sluuoilti t al  a t  eu ’sgc i s  t uv a  I I  ; u t t l c .  h ’ l u e ’i’ c’ i , ’; ti e ap i I i w t u v  at’ futut ’t Iou nah’ h to
th i s;, ’ hnu r o ,i’ Ii l i t ’ . A m ( lie ’ I ime ~‘ f I n a j u u ’ c  I I i’ll , t lie’ pool I ( ‘Vt’ I ass  about  I 8
f e’e’ t he I ow I hit ’ t op ol t Il t ’ d tu t u i

I ’iue l t i s p t ’t ’t ion  t e ; inu u, , u - I i i ’ s ’ u t n i h u t i t i  it ’d l i v  t us ’o t ’ , ’ t t r t ’s e u i t , u t  l v s ’ su i t I
t lit’ ~‘nu n. ’ r s h t i r h t i u ’, p t - I  of t h i s ’ t I ns’ . ( ‘ hu t ’ v I s u a l  i t i a pu ’ t ’t  l o u  e l ie ’ck lI st c
in A p 1’ouid i x  ‘\ i t l  thu lu - i re’p ’u- t . i ’ h u o t o g t ’~u p his t ak en  d u r i n g  t t ie ’ i n s pe c t  Ion
art’ n’u ’prod u ieeel  iu n  A ppen d I x F.

13. I i uuh , u u n ku us ’ uu  I

t h e ’ i r e ’ at at  the titi uni (a  , ib ’ s ’u i 3 ~, • BOO 1,-e l lo n g  t u t id  i s  1’ — a lu , i  pt ’d
ot t’ A p p e n d i x  F’, t’ 1 at e  I l l  ) . I h u s ’ l i i  g l ui ’ s ; t  see’t I t ’u n a t  t his ’ , i h ’ t t t m e ’u i t  i s

I t ’ i ’ , i l  ed i t  ( hue  i n e r t  bu end ot  I t ie m’ s ’ a t ’rv o it ’ . A t ‘~‘p l ~‘ ,i I u ; , ’ , l  1 01) W ,i : t  a u l r \ ’ t ’\’ e ’J
,u tid 1 sc hit ’t uitt t i t ’ p l t i t i  ansi : ; i i  r Vi ’ y su ’ i ’l ( o t t  I u-; shown In  -\~‘pi ’und i x A , h ’ I , u  I s ’s
A — I  a u n t  A— I I . A t ’ r e ’at  p r o f  ( I  to was i n t l  uuiade’ d u r i ng  t h i t o  i I n s i s t ’ s’ I loin .

h it ’ uu u ; u i ti t es t ion l u t i s t  , u  , ‘ l ’ t ’St w i d t h  i i i  . i h ’ ou u t  95 l t ’’’t , ,ep1’e~ut s
f , t  h is ’ Ie ’ve I ;iuiei is’ s ’ L I  i ’onup t l i ’ t ~‘d t i l i e l  I s  u ’, tv , ’r , ’d w i t  Ii ~ r , i s s  amid sunu I I us’ s ’cd
t~u ’ ~’- l I t .  ‘l i i i ’  t u p s t  r eam a t  eu t t c  h u t  n i , t s ; t  l v  t ’ st v t ’i ’e ’it a t  ( ii i i  I t  du ’pos h a  and

i , t h t i ’ si ge ’u it  l v  to  I lit ’ n i t  t i ’  a u i r f ; i i - , ’ , i t n t u u t  100 I ce’t u i l s a t  u t ’sut i I t - ounu t h i e
s ’ r t ’~l t . ( ‘ i i . ’ ~~ f o o t  u, j i l t ’ u ’u’ , ’ s ; t  t i a s  , u m ’ock d i k e ’  at  t tie’ st a \ s ’ t i s t t  re ;u tu i  u-i i d i ’
over most of I t s  le ’t ig t  lu . ‘l’hi I a rock h i l t ’ i s  t % h ’ i t u t t  I I , ‘ e ’ t ii I g hi and t i r e ’—
si u m , i hs  I v  waa const  r t i s ’tee ! - u s ;  ;i s t i l t ’  I v  B a r r  i u ’r I i t t’ ti ’u ue ’ks

‘I ’m ’ downet re am a t  t ’pe I s  a t  e’ i ’p (P’i t u t u ’ ,- \— 11 ‘1 ;u t nd  h u ; u a  s,’v, ’ u u
bu ’ui s ’htes  it t war I s I t u ’ W h i t  I n .  ‘l in e ’ t I  op t ’ i ;  , u I l  t ’x t t Oa , ’tI i s i s ; !  ,‘ r ock ( A t t j i e ’uiel i x
l - , P h i l , ’ F — I  ‘I .  ‘t h e’ h i e l c ,hi t  i t t t hi t ’ l i i i u t  I t s  m a x l t u u u u m  s ts ’ , ’ t  l i ii l i t  , u i ’ e ’u t t
,‘OO I c i ’ ?  . Sonic’ n~, u I s ’u w .u a seep I uig oct 1 of t lit ’ emb ; iu nkuiueu nl  t nt ’s r t h i s ’ d i’~i In
p h pe wit [( ‘Ii h i ti  s been Ins t~n l i e d  ciude ’ t’ t t ie ’ f t  1 1  . l i i , ’ s’at I unit u’d flow is  . I
c f s .

‘ h u e  m;u j ou ’ I u ’u i o , t  hi , ‘ I F t i c ch a in t i t i a  t it i  cu t  I i u uu ,u t  s i !  h it ’ I g lu t  f c’ouui 30 t en

60 fee t  m a x i m u m  and hi ss a s im f i n  u’ u’ ei ck ci Ikt ’ and downs I re ’t u u u u u lop e .

- 5 -



C. t\Ui~~~!~ u~ i~~t Sirut’tuirt ’t ;

As -i prey i i i u t u  I v  merit I Ol i eih , t hits eI;itn dot’s lien t t i t u v e  , u s p i l l  w ,uv
The f into (silt) c r u s her  Wa s t t e  of I t i c  u tu i f l u ’  wits peluiu lut ’d t o t hue  re’sc’ rvo I r
through a 12—i tie ’hi h it ~ t’ . Aft e’r t t ie silt u;e it led out • t hu e s’ I e’tu r w i t  e’r a’,u a
r e t u r n e d  to th e  mine  fo r  reuse by gr av i  Lv t lu r o u g h i a 20 — m cli w e l d e d  at  eel
p ipe .

l a s t  li nt ake ’ dee ’ i n  t t u t w u ’r  s ar t ’ ‘t I I I I  v i s i b l e ’ . !Iei t hi t owers  have ’
an ope’tn f lange’ 20— i n e ’ h u  p I pe’ t h i r e iu g ti wh i I c l i  I he’ wt i m ci c o t u l d  cot s ’t i t  t hu e
poo l I evel wou Id r , ’ , u c i u  t bit ’ L n v e ’r( ‘I  ova t i tin . A vs I Vt ’ t u ouu ; e ’ was I n esu I ed
near  t lue  downst  ream t int ’ I rota win iL ’h i a In I u i , ’ hi ( t i l t  1 liii’ i ’ t t l i  h I  < I i  ~s’ t i t i r i ’ ’
w a t e r  i n t o  tin op em n d i t  c hi to  t h ue tn .u tu l ’;i 1 s tr e ’t i un . ‘I ’Ii i s  v i i  we henuse w u s
d e a l  ro vs’ it b y winds I I sun and t h u e i t ts ’ u l t ’ r i t  h i ,  i i’ , ’ f i l l  e’d t i l e ’  \‘ ,i Ly e  h i l t  w i t  h i
sand ,inel ~ u’ ;u v s ’ I to  p r ev e n t  u t n a e i t  t i er  I ze ’d use of t I t c  va lvi ’s. ‘I ’ !ue I o c t u  L ion
of the valve p it  Is known to t h e  owners .

0 . Rs ’ser v u n i t -  Are ’s

‘Fine r eserve  I r i r e t i  Is lust s l i v  t anks  for u uu t ’d f ronu s i l t  w i t  hi sotut ’
brus in  g r o w t h .  The d ra inage ’  t i r e ’ ,l i s  wooded o u t s i d e  of Lii i ’  a c t u a l  r e s e r v o i r .

l- . I)ownstrcam Ch anne l

t h e  down st ream c t i ; i t i tne  1. is  t lu e ’  t i n t  cur s  I a t  re ;u u uu (lI e ’ r n h u ; i  rd ( ‘ 1 s t ’ L
w i t  hi s evera l  h ouse ’s i _ I  d u S t ’ to  t t ie a t  re uu ui tun d e’ I st a t ’ t it I hit ’  t ’n nbtn n ku ne ’i i l
f i l l .  About  2 , 000 fee ’t  dow iu s ;  t re ’am f r o n t  t t ic dam , t h e ’ at  ri at tu n un s  I t i r e n t g ii
the t own of Rexun ont w i t  In sev e r a l  h ie nue ’u ; I i  u i i t  t’cl e’ I e ) ut t ’ t i n  I h u e ’ at  r e t u n u  . I f
( lie datuu wou 1,d f;n I I  diii’ to o v e r top p in g ,  i t  Is  s ’xp s ’c ( t ~ ii t h a t  I h i , ’ I i i  i i  r u  1 s’
loss of L i f e  w o u l d  I n c  re ’s se. Tl iu ,i l i a zuu  rd ca t e g o r y  t en r t I n  is dam is c onsidered
tin hi’ “ 111g b” .

3. 2 l V A I A I A I ’  i O N

Thu ’ gene ral  app t ’;i r t u u n i ’e i t t  t iut ’ duuut  I s  good. The iv a i t  , u h n I s ’ at  sn r ,io,u’
in  the  reserve I r is i Ons I d e r t u b  It ’ f u r  I hi t ’ i t  I ze ’ in I t h i t ’ d ra I u u , i  

~~ ars ’,u (1 s ’SS
t h a n  . 2 s s lu t i r c  m i l e s )  . B tuse t t  on t lie v i s u a l  lii~ ps ’c t I (tIn it appear s  Vt ’ r y
no l i k e ’  I v  t l ist  the re ’servo I r won t e l  ever f i l l  . Ev ;up o i ’ti t i on  a t id  n ormt u
I c’aktu gt ’  w i l l  pr obt ih i  ‘i u’on t m l  t hi t ’  poe 1 1 eVe I . ‘li e’ I e ’uig t hi of t h e ’  e ’uu u lt , u n k —
meO t  , ttie’ w Ed t It of t hu e c re s t  lund  t \ ‘ps ’ of t ’oe’k on t i l t ’ downst ream s ‘t o~

)e ’
a l l  i rid I cate’ t h a t  a rio I t i t  (y e I v  In r eu o l it  f l o w  coui I d be’ hiti ri t i  I t’ih si V e ’ r I h u e ’
eni htunktn e ’u i t  w E t  bou t a e’t iance’ s i t  I i i  i t ur e  . Ctu iculat l ou t s  to confirm utiv ei f
t hese  ass u u m p  t Ions have not he ton  mad to .  



l I O N  4 — OPh-; RA ’t ’ I ONAL PR OCI l ) L ’ R F S

I i’RUCi ’f)t R h- ~

ile’t hI s’he ’ta St i t ’ I u.’or per il Ion i’ I u s e d I lit ’ nil  n i  ng I ,u ,’ Iii t i t ’S i l c i I
C ornwt u  I I  iii 1977 ‘Intl no u t  Lv ,’ l e ts ’ I a  hi t ’ I u i g u i l , i u I t ’ of  t hits re’aenvo I r . At
h i re ’ se nt  , I h ut ’  re ’ a re ’  no t ipeu - ,i t t o n a l  prot ’e’d ein e s  f o r  t h i t s  f a t ’ (lit v

-~ . 2 M~ I N I ’h - iNANCE OF I)A~’t

M i  I l i t  e’n, u t i c  t ’  Iii not h ’ i t t i ’. ~t s ’  t t ormt’ui ut t t ie dam. l’ hu , ’ downs t re su lt
a I i l ( t u ’ h i s  ,i r e ,e ’k s t i n t  n t ’ w it  h iou t  un ’,- gr o w th  , i t  I lie’ i n r e ’ss ’ t i t  t h nit ’ .
e’ r es t  ill t h u e dam Is to it l ien  h a r t ’ s tout ’  t iu id g rav e l  or ove ’rgrowii  w i t  ii I ow
weeds .

~~~. I ~IAi N t ’ I -~NANCE 01- ’ OPE RA l’ I N ( h - A t ’ !  I i i  I F S

‘t’ huu ’  oti lv opt’r,i I in g  f i t - l I l t  I t ’ , u re ’ t I l e ’ two  d s ’t ’, u t i l  t owers and tIle’ 2
t n t ’ hi eIe’ s’ iun t 11 ti e ’ w i t  hu vs I Vt’ s ’ o t i  I ro 1 lue ’ , i  r t h e  elo wu is F r , ’ int I oc . ‘i ’tit ~ c u ’ u u  I i’o 1
valve ’ hu ts lt e ’e ’ n bun it ’d anti iuu a l i n t  t ’un , - i ne ’e hi ,i~ not hee’tn per f enrm ed a I i i ’ s’ 1 9 7 7 .

4 . ’~i W A R S I N C  SYSTEM

A l t i n en u g in l iii’ p r o per ty  is ~~u l - i u u h t ’!  u u u ~I a u u r r o u n d t ’d by 5 I e t u ~- i ’ , 00
f o r ma l  an ry e ’ I I I  , u u u u ’ e ’ a u  d sn w ina t  re ’t iiui w ar n  I tug a v at  e’iuu , ‘ x l u ;  I s ; . I t  appear s

h i n t  v i s i t s  to  t h e  embankment st in t v eice’n ir v e ry  oce’a s lenti l 1’,’ .

4.  5 EVA t ,II AT ION

h” or t u u a I ma l i n t  en il n i ’ s ’ p r o e ’u’d u t r e s t  it o  nit t. e x i s t  ,eud , uu ’ t ’ net re ’s lu i i  toil ut
t h e ’ p r e s t ’ u i t  I h e ’ . ilrcusii inch t nt’t ’ ~ t ’u t wt  hi st i e ’ u l d  lie ’ p r e ’ve’ntt ’ st inn t lie
d i t w i i a t  ne ’am s lopt ’ , t t i e’ s ’ r t ’a t , u i i i !  I lit’ uu jn st re tu rn  s le ip t ’ uuc ’ti r Flit ’ c l e a t . I t
I s  i’u ’u ’ u t uu tme ’ i i u i e’d t h i s  t ,u f o rms  I su t rv e ’  I I I , uu i ( ’ e’ ansi down s t r~’ t u ut u war n  I u ug sv et tan
be de’ve’ loped f o r  Imp 1 e’me’tlt at  I s iu i  dii r I uig p e’r loel s of l i i  g !i ,n r p ret 1 ongt’el
p r e ’ i’ ( p h  t t u t  Le) ti .

— I l l  —
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5.  1 EV A I A ‘A I’ I ON I I I ” t” h-A t U RF S

A. t 1u ’s i ~~ti I) ,n t  ,i

t At e  lnv dr enlcng lc soil l i v u h r , i u u h  h e  , u u u , u l v ’ -t , ’a i’,’t u l  l , c b t e  f t -nm this ’
Pt ’nu i t )K R f i l e ’  f o r  (‘ ,n i ’ . ’a’, n t  I ‘l’s E l  h u e s ;  11am was tno( V; ~I~\ , ‘ x t  s ’u l s ; i w u ’. No
I r e ’qu u e ’ne ’v e’urv e , u n i t  h t v i h r e t i r , u p 5  or I loot! rout , i t i g  wtn s  t i v a i l ab l e’. ‘Fht ’re
W3S a s tage  v s.  total volume ’ curve ’ I i t r  F l u e ’ r e se r v o i r .

i~. h ’ x,pt ’r l eu c , ’ f l i t , i

Bt ’ e ’ t i i i a t ’ u I  t t n’ t i r e s ’ s t I  t i r ,uu ’s ’ v Iuiu ~uc’ of t h e ’ rt’au ’rvaju’ and t h i s ’
s ;i u i ,i I I s t j , ~t ’ of ’ t I n ’  d r - u  Intu g e ’  , i t s ’;i I h u , ’t’ 5’ tu ,is ; nev er be ’eti a f lood pu’ ohht ’nt tut
t h i s  b t r e l u ’ u ’ t . S t t i c t ’ t he  m i n e ’  c ’ ,i -sa l u ’p s ’i - a t l on  in  I~) 77 , t h u s ’ e’o r n h t l n t ’d
t o t  f s ’i ’t  a c i t  ( h u t ’ ( 1 . I e’ f s  of c’m b , iui k tui e ’t n t  c I t - t i  Int ig e ’  at iel  of t t i e ’  e ’v , i l n s n r , i t  lo in
I t u ’ns t h u s ’ pi t t 1 litivt’ kept t hit ’ p~~o I i’ sn u l t  s ’un t ~ a I t i  sm.’u 11 p erc ent  age’ of I lie
,iv,i I l,iht Ie ~ st orage .

( ‘
. V I S t i , i  I 0h~s ; i ’ t ’ v , i t  l u S t s ;

It 11 I tie ’ dat to of t i i s~ I l l - p c i ’ ?  11 5 11 , I to  s ’ond i t  i i t l i s ;  W e ’r e i shse ’rv t ’tI
t b i t t  wott Id lu nd t c , i t  e I, h iti t  t h i s ’ 1i r o )  cc t c a u t  Ed not Op (’r,’u I t ’ sat I s f , u c  t or  i i  v
d u r i n g  ,u f l oo d  event .

I ) . (S~t e r t  t n ~n p  I in~ Po,t,e’_unt ) a l

Thi’ e’ t i l u ’ c u t  i t  i on ’ ;  f u n  Ap p e n d i x  I ’ i n d i c a t e ’  F ti , i  I t here’ i s a m l  ti i nuui m
I ln t i l t  v of u ’V u ’r t u n 1 n p  l ung .  lA te ’  l o l l  m w  it f oil s ’ f’ c u 11  I’ M I” (P r a S , u b  I c  ~I , ix  i m um

F lenod ‘I wou i huh r,i I ‘;~~‘ I h ue e ’x I s ;  I i T u e  poo l 01 t’vst ton ~f 5’~t~ to  t u h n u n t i t  t ’ I t ’v ,u t Ion
I e ,u v  ing a fr e’eh oa rd i t t  ~ f t ’i ’  t . H u t ’ at  orage re sIn I cement  s fot’ one ’

h’Mh - i s  2 Si Si’ N’— I t ’ s ’ I , I t i c ’ p i’ s ’st ’l) F a t  or .c ge’ u’,ipac I t  v i s  est imst  t’d tn t  (n b7
a c n e — f u e l  or s u i f f  i s ’ i s ’ un l t e n  ‘ ; t iu r e’ I tie P~t I - ’ . ( ‘- , i i c u u l ; i t i o n s  i u n d l c t u t  to t h a t
s ’V , i  p si r~u t ion  and letnk a gt ’ on , i un sauna I tnss i s  e ’qit ;u ‘is  t h e  year l v  ( n f l  ow.  I t
L a , th ue ’re for e , cons id t ’r eei t I nst over to pping p o t e n t i a l  does h o t  cx l  a t .

F. Sr U i A ~~~~ua cy

r iie ’r e is no a p i t  I a’,i v  . The r t ’ s ;s ’rvo ir i a c ils Id i ’r ed to In c

sde’s1uia t e in st enra ge ’ u’a p~iu ’ it v . A.u iu i tu , i  1 e’vt ipo r a t Ion and 1 e~~ka ge I s  to s t  1—
mated to 0, ’ e~~cc;c l to t h e  annius 1 t nf low.

b I t , ’ h i y s l r ol og le ’ , u t u , u  I vs i s  fo r  F h i t s  invest  I gal, ion w i t - i  tn 5ised upo ui
ex i s t tu ng conditions of th e wat ershed . The’ e f f e c t s  of fu tu re  development
we r e  not e’ei una ie hene’ el.

— II —
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In . I F V A I A ’ . \F I I t N  Oh” S I ’ R h ’ e ’ l’I RAI  S i . \ 0 h 1 , 1  h i

A. V I s t u n  I ( ih s i ’i ’v t i t  I t a t

1 . Ern t ia nk rni ’ui t

, - j t , t t -~ i~r ’ P i u , ’ 1b h t v  I , I t ’ \ j ’j t u ’ h , st t u , t  \ ‘ ; ‘ , i t , - l ,it t i -t . d, ut  cm!
1 i - I ab u t- , 1 ‘~~l s ( )  uht ’’; ti ’  I I t s ’ ’ ;  t h u , pu - .’ I t nt I u i , u u  v , t ’ - I  e~t u e’cs t n’ !,ler i t  i o t i s  l i s t ’  thi s ’
s ’ u t i p ; t  r i u m ’t j u nti s” I I lie ’ t’uun h u , in knu t ’ u i t  . i t t , ’ t t ’ , - u s uui n t , ’t i m l t ’i! r u t  i a I ‘ I  I t ue  ml , ’’ ;  l i t  o f
I lie it use. ’u u ’ ; t  l e n I n  a Iojn , ’ i” ,ia I , 7 ‘t h h  1 ’  1 V t u s h  t’ol’ t h i s - u i h t s t  u’ . ’ , u u uu a I t sps ’ .‘Ih  I o
I V . I t  w, u s ;  t a t  cit t h t , i t  t h i ~’ a h  t ip s ’ i t t  t ’’: on I li t ’ Iu ts’u u ’ ,t  t t u t u  s l o p, ’ v i  I I
a t  .unsl eu a t  opt ’s of 1 . i t t  1 , ’  IV , u u i m i  I l i i i  t hue ’ i - I  us 1 tI opt ’s ; n~- i l l  dt’pe’n51 on

hit ’ st  ,ih j i l t ’ , ’  et f t h e  rock s : . i  1 , - I  h. i l s I un lie ’ s t o p . ’ .

t hi s ’ a! , ‘p u ’ tn , ’ , u s ; t i l ’ t ’ ’ ’ tu ’I i t 5 in,nt,’ ehut u n ~ I h I  a i u u n i p e c t  I oun i i
sltou ,’un u t u u i ’l , u t  e’ .\ I I t in ;\l s l t t ’ ; i i I X  \ , I h i t s ;  s t t ’ u I I uS i  ShiOWt ;  t h u s ’ a l  , s 1t t ’ , u t ’ , t v s ’

hue  u p  j ’ s ’i ’ ul i i t ’ ;t  ha ’u ii - hi t o  t his ’ I oh ’ ‘‘I I I i , ’ s t i nT t O  lie I . ,‘ I t  I t ’ I V , ( t t  — S .’’ ‘

0, ’ si  
~~ 

t i n  t he’ l u ,  x l  I au .’ , ’ i  I ’ s ’n , ’ Ii  h - t  I . I I I t i t  I I’ • I! I ’ ’ ‘ ) I I t s ’ un , \ I
low s ’u ’ ; I s t p , - I s  I . - i l l  L i t I V ~h l 7 , ’’ ‘ I , u i uul I h e ’ i , ’s ’ : . i  i u i e h s,’i ’ t n t  t h e ’ a l u ’j ’ s ’’ ’
hi. ’? u,’ u ’ ,’uu t wet t u t u t ’ s,  h~’u i~- l u ~- , ~ u ’ s  I . ‘ I I  I s ’ II (u’s’tuh I i is ’uh lb I ‘ ‘

‘ ‘ ‘I . - u t  ,iv e ’t ’ ,u I
at t ip s ’ I Uk ’ I I ‘ I i  t h i s ’ t ~ p (o  t Il t ’ , Ia w uus .  u t ’ .u u u u ci t . i t t  l it . ’ t’ttt ht ,iiikntt’tit I r t l  jc ’,it es
a r u t  j u t i t t  I .  ‘)‘ib b i t t I V .

ii, - eI  t ’V , u t j m t t n  s i t  ( u ,  u u h n l , , ~i n u t i 5 t  Is ,’u i ~’ h i  ‘,‘ , u i ’ I s ’s; , t’,’,- ,iutsc t I i i  a
wit h ’ h t e ’ t im ’h i w5s u u ’ k ’ it is  t i t i  it - m eSS r , ’, u , h  I t t  t h e  t e t p  i t t  f lit ’ ‘ h , u u u u  I corn i i

oh s ’’,’ , i t  I m ’t i  at  , ihis tu u t  7 t ) , •

F li t ’ V I  “11,1 I I I n a p t - u - I I sn u t  01 t hue c l owuis ;  I t ’ s ’ uut i  a h a p e ’ d 1, 1 u u , ’
iii ’,’ s t, i u h s ~t tu , , c i t  I t i S ?  u h f  l i t  v .  H u s ’ rt t t ’h S l u i l t s till t u t ’u ’’’ ,’u lti ’ e’~

iI ’ t s t
h i , u v , ’ s;t uh i u I I :t ’ st v i  t h u  v i i ’ v lug s i b  s t pc ’ l u u i ~ I t ’ s ; h ’e ’t ws ’s’lt u h ue ’ I : l I t  Is’ I \‘ , iuie h

/ l l  I a  I V  n .i l n gt ’ ets ’t i s ’ui s l t ’t i t uup oti l i t , - t i e  , t t  t int ’ i , t ,’k , u tn 5 h  I h i t ’ ,i s ’i , t u u u l l a s i t

f l i t , ’ St  t i u u s ’ i u i  a P ar t  I m ’iu 1 un  , u u t ’ , u . ‘i,’l u s ’ i u  e ’ t t un s  iele ’r I u uc , I h u e ’ si I iiut ’uls I ens i t t  t h i t ’
s lit i r e ’  s l s sw l i - - I r( ’,- u nu p o r t  ion  of t h u s ’ .‘tuni - ’, u t i k u u u s ’u i t  , I f l ’’ ‘ h I  t o  2 0 1  ~V • I hut ’ ‘s ’ti i ’ti t ’a

t h i n ;m~ t u p p s ’,u r  t i n  bc a t  gun I t  I ~- ,n i t  i u n t hus ’ , ‘ v , i  1 u u . i I  I t in i t t  I i i , ’ a I s’I’c ’ st ;uI ’ 11 I t  v
l I l t ’ u t \ 5 ’ t a I I I s ip  l e t  t i ’s ’ t i  at ’ s’ i s ;  I 1, 11 1 s t  t han t hus ’ u’s’i ’enunuu s ’un desl 1 . ‘ i t  t t t

I V .  rh I a I i i - t , I ‘‘ccl ti t ’r w i t  Ii I lit ’ t i t i n t , ’ u v i ul e’en tie l It I o tu s I nd I , ‘ , u I en ; t tu tu  t I t ie
e’m h. l l i k l iuu ’InI  n ; I cups ’s art’ stahl u ’

l I t , ’ u t p s ; t  re sin ii l u sp s ’ I s ;  I 1 i t  t o t -  t hi ,uui ‘1! I i ’  1 V , t tn e l  I ’ - i l - -i ’
t a l u s ’  i s t c i  i t t  te n t’e’ a t  0t h’. t h i s ’ e’l’ c’;t s t t t h u t ’ et ar t t  i i i ; ;  .t  v h d l  hi ‘‘I 5)5 fc ’s ’t

r .ut  her t htiii  t h i s ’ h~’’t I gn w i m l t  I t , i t  10 I eeL

2 . A pp i ur  I u ’ t i ; u n t  SI t’ u us  h i t s ’ s

The’ eu l v  v i s  i t t  I t ’  p ,u r  I t ’ I t h u s ’ s ; s ’ a t  r u t s ’ ?  i l l s ’s; I t s ’ I 0 I 1,0 ~lt ’c , i f l (
F enwt ’ r i-u In  t h e  ut 1i st  i’ e’ti t ll ni’ s - u  of t b ut ’ i’ s ’ iu t ’u’ ’,’o I i ’  i ns! t i l t ’  I .‘ - I u ’ u t ’hn t in t  1 to t  i t ?  

I1, ,
iiI

~ j



I lie ’ ~i r ,u  i n  p (l i e ’ . - ‘ci I at rue  t nun - ,’a tj ’ t’ s ’.i i ’ed le t tnt’ l u n  es ’t ’,I ~ m ’u ij  I t  len i n .
b ’~~,it w~~t i ict  tnt’ r t ’ih t i  ii~’,h t to I i u ’ t t ’ u ’ , ’ I t h i s ’ t an”,’i I m n s’ , u t  ,‘sI i i i  t tic’ r t ’st ’ rvo i  r
Fi ne ’ sn wiis ’r ’ a ru - l ’ u  u - s o u l  .11 l v , ’ SI ,it~’5I I ha t , i  a t  at n dp  t pto w u s ’  I m t m ’.it ccl iii I f i t s
t ower en t he’ dt ’ s’~u u n t  I l ine ’ . ‘Flit ’ I u n f l e w  u ’ l t ’vat ton is  eu n k u n o w n .

11. He a f  ~ iu , iu td  Ceu nst i ’u t ’t t orn l\at ;n

I . F-rni ’t iu nkt u it ’nI

f l i t ’ . u ’ , . i  I i n t ’ l , ’ ‘‘ u u i ~ I t u u ’t IS , ’ ut , ’i t 1 t I n ,  I ’,ij e’~ ,i i s ’b ’o n’t U I  , ‘‘- ,t i’ e’d
l’v I .  Il ’ \ l t h t s t ,tn ~~ -\ ‘ ;sa ’C l i t  e’a. t h u i s  c p t ’u I de’s,cr  lI n e’s ( lii ’ elt ’t i l l s  s~~t

I tnve ~t t ( ga l loins ,inn el s’u ig  I fll’ t ’t - l u n g  i i i  e’i,u I ’i t l en s  t h i t i t s i ’ cc ’ nu t ud e’ re’gard lung
as ’e’p, ig e’ .m e! st ab  III lv ci ?  t h e  c’rnb ;mnkm. ’u u t ,

TI u t ’ ~‘ t o  js ’ct c,’,ms- i ,‘snun st t t~u i e ’t  ~‘d iii at  e g~’a 55; (lit’ w ,i’ ;t u’ u n til s ’n I ; u l s
from t bit ’ si H u t  inc ((u s tun tot e’) hn~’~’ .inut’ ,ut , ’ -i ii ,iln it’. ilus ’i- e ,i u - ,’ n o re’~’o rds of
couns t  l ii,’ ?, loin 0? 1 hits mh.im.

Flu ’ , i t , ’ , u t l . i l t l , ,’ t’uu s t j tns ’, u  H u e  ~h , i t t i  i tu th  I t ’ . u t t o s  t h i , e t  th i c  desi gn
u,.’,i a  j i r . ’j s , t t ’ t ’st , u s ’ s’et l ’c! I t n t ~ I a , i u ’ u i ’l ’t  to el t ’u l c l  l l s ’ s ’t’  t ag  ~t , i (  ,i . l i l t ’ s t  , u I ’ l  l i t  ~

‘

, i . l l i n t a t  H! i n i ~, , i u - - , ’ t 5 t  tug 10 t t i ~’ s’,i le ’iu l ,il j u ’I n ss . ar e ’ w e l l  , l l ’OV s ’ m tniiuu iirn
I’ s ’t b u  u t  ci sis ’ il l a I at Sc I ,‘ t V . Flit ’ s’ui I v  cx 5 ’1t  la l i unn tnd t ’ in s t iu ; i  I s i t  ~I itu c i.’~i a
eon- ;  j 5 1, ’u - , ~i int l  .i lion ’ I .‘ , ‘ t u l  , i  I p t ,i l is ’ • c~ i t  in ,i sax iu uu i iuuu  eh , in i  hue ’ i g lit u st  I n$ I c’e ’t
(.-ls ’~’,it i m ’t t  ~~~i .’ t e  u ) i u ,)\  . h hs ” i , ’ ,’v eu - , I tie - u i ’ I - i i t i h t s ’i ’ s i t  I lit’ darn i s  u I  s ’ I s ’v~~f. tu tti

• u i u ~I t l is ’ v , u  I I to ’, ~h i p  ‘t t u s ’ .i  u l v  - t i  I’ t’t ’t f u n  SilO I e ’ e’ I ,uut ,t Ilu’ ~‘ ,sa ut I ~I ci -  ci Ion
at  s t h  i , h l I c  ‘‘I f lit’ ele ’i’e’unnlt ctss’tt ill il ’ , is ; s ’ ( i n  ,u s i t  t , u i , c t  c,l ,- oun ~I i t  b u n  5’, i S  ~i.id e’
I h i L ~ “ ~‘t ’  I in c  p 1 a Iii w i l l  i e a lc u , ,’ I lit ’ I’ a, - t  t ’i t n t  S i I ,‘t V , t U , i  I t i st  S l i d  l u n g
st i  t g l n t  l v  h~ iI  I s  s t i l l  e’i’t n s i e i e r t ’ mi , u , l s ’ u~ i l , i t t ’ .

2. .-\p~i uti ’ t cli e nt  SI l’ t t s ’ I l if t ’ S

t ’ Iu , ’ u  c C a  ~t a S~’ i l l  S t y  , iI n e! It .i 1 t % ~s ’ u I ’ S I l i n t  ( l i e ’ shs ’m ’. t t i t  b i l l i e ’
stu d t u ’Wt ’ t ’  w e l , - s I t ’ s , I g t i e ’tt ansI de ’t ,i  i t t ’ s1 f u n  ,15 ’~’t nu -~l ,u tt ,’s ’ si I Ii ~ii ’ s ’ e ’p t  ,u l ’I e
on e  i u t i ’e ’t - lu g s ;t ,ui u ,t , i ush’;

C . Opt ’ r u t  i u u ~ Rs’e ’it td ~

i t i s !  i t t  opt’ r,ct I nu n hi ,i~’,’ f la t  l’s ’,’in nn ,i h u n t  . u I ue’cl . Re’pre ’at ’int ;u t i t t ’s
0 ?  lm~’ t ’wins ’n ’ sh i t i  aunt n ’ s~, - i t l  1 t ’s I .- u t n v  p rent’ Ie ’uins ,nf f s ’e’ I lug  I hit ’ s, ,i I i’I V 01’
stahl 1 l t v  at  l b . ’ s t  n u u e ’t u I ’e’s,

11. h’ si i-. t I’,t i u s ; t t u t s ’t toui (‘t~,iu t,~ e’i-i

l’ht ’ l’u t ’ ’;t ’iul emh ’,u i nk uu ue ’un t hi ,is ; i’~’.’ln e’ei l i st  t’ i ts ’ i - s ’t! i n  at  ,egs ’a av , ’u ,u
pi ’u I to51 i i ?  I -

‘ t’~’ , i t ’ a. No s’it, u ung s’s li i’,’.’ btoen unn ;iete’ S t i l e ’ .’ I h it ’ d;uni WSS e’ciflhit let cd
(In l’)77.

— I) —

_



E. as - i s m j s ’ S I , u h h i l l v

ib Is .j.uni h a  h u t - t I e d  u u u  Ss - j - . t n n j u - - , n l n , ’ 1 u :n , i  I t  u s ;  , ‘ t ’ i u ’ ; i e ! , ’ r u - ,I
t h i , i t t h e ’ - ‘ t . i t  I , - c t, uli t l tt v t~~ s uit f l e ’ts ’ii I t i n  w i t t i ’ ’ I , i t u d  5 U t l ~’I s ’ . u i ’ t l c q u i , u k e ’I lu uh iu , i - u t  ,h c - uu .u s u u I , ’ f e t u 5 ’ , ’’; . Net St  u t,t t s ’S en r i ’ . u t ‘‘ i i i  , I I  l e t u i s t  h u , i t ’ t’ ht , ’s ’uu ma de ’ t a

m ’ on?  t t utu 1 Ic i -s ;n ssun npt I m i i i .

— 14 --
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S f - i ’ F t  u tS 7 — .uSsI  ~t 5~’~ Nh ’ ANIl RFu ,’I n ’ I~i h N I t ,\ i i  t o N S

I ~~~ u s s i  Ss ’tt-N

‘c , Sat e ’t v

liii’ v i  ‘ai .i I I u u a p t ’~- I i , ’’t itt,! I tIc ’ I , ‘v low a t  , iv ,m i i  ,u ~, ’ t  ,‘ i i , ’ ;  I ta m c h i t  .i
id i ,  i i  s ’ s; t h a t  ‘s i u ’ uis’ ,u h i  l u l l  I t u e ’ s  11 , ts si h a  i i i  gt ’ta h , ‘ i t i u , I i t  i a n  .ind t t , i ~~ hn t ’on

!. ‘ s; t g n t ’J itt .u, -~-au - ,t iu i , - ,’ w i t  ii ‘ t t ’ s’e’pI I S l e ’ t ’u igi un t ’er i t i e  pl’ , u m ’ t I , ’,’ .

\It u , ’i ug!s  t h i s ;  si ts ’s u t ,’,’ ;  t i ’?  b u y s ’ , u  ap t I Is- i v , I lie ’ ‘i  s ’ ’~, ’iu I s t l  m ’r , u g t ’
, .uj’ uu it V u s ?  I hue ’ I’ t ’ s t i ’ i \’ , ’ I t  e , i t i  ; . n :n , I  i i ’ t h i ~’ t ’MI - ’ n,- i t  u ’vs ’u I app lu g ,  f lu e
n t - u t  I v  u n i t  1 c’s a t  l u ,  ‘ - : ‘ s s t t  I ,I t u  i t _ u , ’ u ’ . i 1 s ’ , i  n~ ’~uu ’  l v  b ,i h , c ~~,- cs~ w i t  In ( I ns . s ’xj ’ ’ u - t e d
s ’v u i ’ s ’ t i i  t a u t  - o t t “ e t l ’ . u t ’ i ’ h a s ; ’ , ’ - ; , u u ~ I I i , ’ 1:1 , 1 , ‘ ,i ” s ’ i t t  l’ u ’,’t  l e v e l  i s ;  s’\~ ’ , ’
T!n~’ I n ;‘ ,‘ ,‘I u ’5sP . u t u ’~ :5ss ’ u l I  c , I I  hi  I t  ss i a , k  al , t p t ’ ss ,,‘en tu t ,i ,u I ‘a’ wit h~st ati d 5t ’Ui, ’
, ‘v , ’l  app  I t u g  wIt lis ’tit u ’ : u d . l ; n g , ’u  i l l  l i n t ’ s . t  l b  I i  I I ~ ’ . f’inr I hut ’s;,’ I’t’, i s ; c ’t i n ;  • I t t c ’
t , u , - t  l i t  I s t i l t ’ , a : u - ; t , h , ’t 5 ’ , ! t o b5 , . , l t  I s ’ ?  SS ’? s’n ’V .

5, Auh’ u 1u ~~, i , v  at  I I i I ’ , ’i -s u it u t a

th.’ l i n t  an  : ‘5 i t  l u ’s .t ’, ’ .u I 1 . ih ’ i e I a t  I i t ’  I eu , i s ;  t ’ , ’li : ;  I s b s ’ i t ’ ut I s ’ l’t’
.ids ’s t t i.ut s ’ 10 rnak~’ u t , ’ , i s , u t t t , i t s  I t ’ , i s ; s ; s ’s. - ’n ’,t , ’cu ? ,‘t I hit ’n u ’ I ;is ’ II II Is ’s..

5 ’ . 1 s i t ,  \

I t  1 st  , u ’S ; i  ~I s ’ ~‘, h I I u . i  I hue ’ I i u ’ ’ i t ’ ’ .i ’ l i s t , u  1 (o t i s  i l l  I h u t s; s ; s ’,’ I l out
‘. i i , ’: i l~.h I’.’ i ;s ’~’ I ,‘t ’ss ’ t~ I e’d ,i’; ”a,’un ,t’t ‘1 1,- I u ,‘ ,u I

P .  N ’ , ‘ s ’ ’; ’ , i t  v t u ’u ‘oh ,! I I I  , ‘ n t u I  S l u s h  ea

\ , k , !  i t  u , ’ u u u i  - .1 u u , h  I , ’ ’; i t , ’ u , ’I t , ’ p u i  I s d  i t  I t l u s ;  I itt, ’. l , ’t, - u ’vs ’~~~,
, i I  I , ‘ u u i  t on  ssiu, ’si I ,I m e ’ e, it ’ t ’n t o t h u . ’ i ‘‘ , a s s s , ’ u uuI,i? i t o u n s  ~‘I s ’ s ;e I i I  eel b ’  l , ’s’.

‘.2 t~l i t ’~ t ’ t t  \S  \ l ’ t O N S

\ , P .i i - (III i5 ’;

Ii~ ’u e , I l s ’ ii, ’ ‘S’ i ’ , j i b  i s ’s ’ ,’uss~t t u ’ u i u h , m t  i O n s ; t or  t h u. ’ u ’V s ’I  i l l  t m u  I I  i t  i s ’s; .
Rs ’ , - , ’ i u u:s ; i ’ u u , h . i t  i O t i s ;  . 1 1  ,‘ u t ’I  it  , ‘d I i ’ t s p u ’ u  .1 1 ( c ’ii ;iui~t I’l l t i l t  t ’t l,iiit ’s’ ~~~~~~~~~~~~~~

11. t ”~’,’I i t b i t  , i t ud  ‘I , u h i t  s~ ii ; t n , ,~ i’ l’ m ’t i ’, I u t t s ’ s;

t h e ’ ? s ,l l o w I n g  t op sa i l  i ,‘u l s s u i , ’ l ’ u t ’s;oim t t~tb I cit (nI l’ l t ’n ueunt  u I  I s ’in isv
I hit ’ u ’ s i u s ’

-



___________________________________________________ 
- -

I ,  t ’ h u , i t  ,i a t  u t  t g , i i u g s ’ L i t ’ t t u s ; l  it h , ’d u ’s 1 s t ’ ~ls ’~- , u u n t  t es’s ’I ’
ls ’u , i  I t ’ s! tu n t hi c~ p ee l i l i i h  I i u . i t  .11 1 s ’,u ~~t uu u eutt Iii ’ ,’ I s i , t  i iu g s ;  b5 ’

akt ’u i t i t  e ’a~ , u h ’ I u ‘ ;h i  i s ’ t ’ u ’ t m h S  at  u,’hn. iug. ’ ss In  t h u t ’ t’ as ’ 1 l O v e ’ I

2,  ‘l’lu ,ut I hue ’ i t— I tii ’hu 1’ t u ’s, i t f  I ‘,‘,i l v , ’ s’tn t hus ’ , h , ’ u l I t  I ‘i 1’s’ ‘u ’ 1 , ‘ u ’ i t  , ‘ ,t
it s! nismjt ’ t t h t s~ t u i s  It’ lin t ’ ui’s, ’ iti I !ue ’ s ’v,’inI at  Sun e’nie ’i’ i’o ’u uu ’V

~~, I t u i t  ,t fc’inu ,i I ‘.i u i v s ’i I l, i ut s ’ , i t i s j  t t u ’ S t l ’t t  l i l t ’ s  S i t  i t  t t i g  s, - ; I  t n t
1’,’ s l u t ’ s ’ l u il it ’t,! t u ’ I  t 555~ 1 , s’s s u t  m l  (ciii d u n  I t u g  pt ’u I~ ’~ls ’ at  h i c ’,it v

‘c p re t le nn gt ’d 
~
‘ t O c ’ I 1 i t t  .i I I ciii .

— I t ’  —
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CHECK L I S T

PHASE I - V I SUA L I NS~~[C T I  ON R E P O b T

PA DER ~ 38— 87 N D I N 0 . PA- OD Su1 7 
-

NAME OF DAM C a r t n w t i l l  F , c i l i n c s - i Ii anu H A Z A R D  C A ’ T E G O R ’ ~ Hi g l u

T Y P E  OF D AM R, s 5 - k f  I l l  w i  t h i  i n i p s ’ rv i a u u s ~ t o e ’ s-a’Ct int i  “ tips t i c ’afln h n l , u i ’ i k c ’t

LOCAT ION h iu r o u g hu s_i f  Cut r : i t , ’ , u l  I TTbW~FS’h3t! I s ’ i t , u i n a i l  t ’ O 5 N T ~ , f’ I - N t ~ , ’~L V , ’SN I A

I N S P E C T  ION DATE 5 111/78 W E A I O E R  S t uun u nv — ~~, I I ’ m  T [ ’ IPER ” sTUR [  10 ’ s;

INSPECTORS:  R . I l a u u a s ’;i t  ( R e c o r d e r )  O W N E R ’ S _ R E P R E S E N T A T I V E ( s ) :

R .  St e , u u v  P h , u t ’ l i ’ s  N5 - j  1

A .  b u r t  15 ’t I N eil Kj s u ,’ , i d i lu ’tt

H.  ,J otn gsm ~u 
_______________

NOSt ’ A L, POOL E L E V A T I O N :  N / \  AT T I M E  OF I N S P E C T I O N :

BREAST E L E V A T I O N :  ~OS.0  ( F a t  1 i ” ; t - ’ d ~ POOL [ L F \ ~’ \ T I O , 88~~.

S P I L L~~A~ E L E V A T I ON : ~~~~ ‘ 
-~~ T A I L \ - ~A T E R  E L F V A T I O N : ~~~

’
~~

MOO R EC O RDED POOL E L E V A T I O N  : Unknowi ’u

GENERAL C O M M E N T S :

T h i s  i s  n o t  , u i- ou n Ve u u t t O I t S  I uh liSi C~ l (hi ~sp i i  ls’,iv , Out  l u ’1 , u ’i c , i’ite i’s ’ s-i u ’l ’ v u ’ir
was  u t - so i l  f or  a t u t r , u g t ’ of silt wh i c h  w , i a  ,i w , i s t u ’ i ’roduc’t of i ron  al - c’ s u i t I n g .

A - h

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — .-- -— - —  ‘ —
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__ _J_ _ _~~~

?,~~I NO. PA-OO t9/
V I S ’ ! A L  I N S P E C T I O N

E M B A N K M E N T

______________________________ O B S E R V A T  I ON S AND R E M A R K S
A. SURFACE CRACKS Non e .

B. UNUSUAL MOVEMENT Non e.
BEYOND TOE

C .  SLOU G H I NG OR EROSION N ou ie .
OF EMBANK M ENT OR
ABUTMENT SLOPES

0 .  A L I G N M E N T  OF CREST:
HOP I ZONTAL:  Cu rved and severa l  s lu a rp  a n g l e s .
V E R T I C A L :  Not  su rveyed .

E. R I P R A P  F A I L U R E S  N one .

F .  J U N C T  I ON E M B A N K M E N T  Good .
& A B U T I I E N T  OR
SP I LLWAY

G .  S E E P A G E  Des i gnc ’d f o r  seepage by c u u n d e r d r a i n  to supp ly
n u i u u i u u ; u u n  f l o w . About  2 -~:nl1on per second f ront
p i pe.  N o seepage f rom embankment .

H .  D R A I N S  N a t u r a l  nu i d a t r ave r se  d r a i n .  Two 6 — i n c h  p i pes
ab o u t  12 fe e t  above toe.  R e f e r  to A ppendix  F
f u r  p l ans .

J. GAGES & RECORDER

K. C O V E R  (GROWT H)  W a s t e  rock on clou, ’t n s f r t a u m  ‘s l o p e .
Upstream slope — s i l t  covered — very f l a t  slope.
Several husbcs on lOO— fn ot wide cre st

__________________________ 
Top — grassed area w i t h  some f i n c ’  S tones .

A-2
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S i

NDI NO. PA— OO 597

V I S U A L  I N S P E C T I O N
OUTL [ 1  W O R K S

______________________ ________ 
F’BSERVATIONS AND REIIIA RKS- 

A . I N T A K E  S T R U C T U R E  Two d e c a n t e r  towers tied to 20—inch uipe .
Pro bably on ly  one open .

B.  O U T L E T  S T R U C T U R E  As near  as could be d e t ermined  in c o n v e r s a t i o n  w i t h
owner ’ s emp l oy ees ’, this structure was vandalize d
and burned some t ime ago and was subsequentl y
buried under  sand and rock.

C . OUTLET CHANNEL Natural stream .

0. G A T E S  None .

E. EM ERGEN OY GATE N one .

F . O P E R A T I O N  & None.
CONTROL

G , BRID GE (A~ CESS ) None .

- -- ~~~~~~~~~~~~~~ - J
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ND! NO, PA-DO “p7

V I SUA l  I N S I ’ L C T I O N
SI ’  I L L W A Y

____________________________ 
DII SE RVA I  I ONS AND~~ iOAK~~S

A. APPROACH CHANN EL None’ — it I s s ’h u . u r g i ’  u’t t uu uu ’s; d l  re,- t lv front rt ’ :;,’t vi s t r
Us ’ i-i I gu i s’Oui u4 I de ’i’ oil seep age’ ~uud e’v.upo u - il loin , i
c’oumt u’s_i l

B. W E I R :
C r e s t  C o n d i t i o n  Noun ’ .
I r n ~ L’t
D e t e r  i u r , u t  oil
I u t u u n d , i  I alt
AN ii t u l l e  fl I S

C . DI S C H ” I R G L  C IIAN UEL: N o t i t ’ .
I i u i  ‘u n i t
C t , u c L ’ ,
St  l b  i nq (las i n

U .  BR I DGE & P 1 E R S  N st uu~’ .

E .  GATE S OPt R A 1 I ON Nu t uu i ’.
E QU I I ’M II N T

F . C O N T R O L  f’ H I S T O R Y  Ne num e ’.

A- ~

L _ _ _ _ _ _ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~
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N D I  N O .  PA-OO 1) 97 
-

V I S U A L  I N S P E C T I O N

— OEISER VA I  tONS AN D RI II,’uIlI\,

I USTRU N ENTAT ION

Mo ii h u b  r u t  .u t i oIl None ’

Oh ~ e’ v,n t t i l l  We I I s Nouti ’

W i’i r~, Nova - .

P i e .‘ u ’t ’\ t ’ Is’ t a Nu t i l t ’

St  ,i~ t G~~i uu tt’ Nu t s ’ .

01 u~ ’ I N a u u ,

RE S E R V O  I R

S I  ~~~~ It Suit! e’x l t i n a s ’d ground — s ; u n i l u s ’ I Ii’s ’s,

Sect ‘t en t  ,n t i cu ll SI  I I ;ii ’e’uuuuuui l : i t  I e u u u  ( t  Ii Es  I s - s  t h u t ’ b t l t u ’ Ito s si u u ’f
_______________________________ u’ e ’’u , ’ r v s i l r )

W,i t u ’i al i t ’ s1 l~o o h  l an d  , inc! I t i e ’  ne~set r vel  I’ it s e  I I¶ 
~ i r i p  I o I l

POWN S T III A M CHA NN E L
- 

St i t su I I  v I  I I a g & ’  (Re ’xmouut  ) i l o w u t a t  t’ e tam .
C o i l  t i t s

S 1 opt ’s Wc ’eile ’d s ’ V u ’I t i t t i  t s ’ot • t Ite’ui h ouses-;

A 1t ~ t o ’, I so I s ’
Po p tu  b i t  I on 100

No.  Home s 25

A-5
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C H E C K  L I S T
E N G I N E E R I N G  DATA

PA D E l  ,~ 38—87 N D I  N O.  PA - OO_ 597

NAME OF DAM Cornwall  Tailings Dam

I T E M  R E M A R K S

A S - B U I L T  DRAWING S None.

REGIONAL V I C I N I T Y  MAP U . S . G . S .  Q u a d r a n g l e ,  Lebanon , PA
See Plate II , A ppendix F

CONSTRUCTION HISTORY Construction of first phase started in 1961 and
completed tha t year. Contractor — Reis inger  Bros . ,
Inc., Carlisle , PA. Embankment raised from

________________________ 
original elevation 805 to present elevation 908±.

G E N E R A L  PLAN OF DAM See Appendix F, Plate Ill.

TY P I C A L  S E C T I O N S  See Appendix F, Plate IV.
OF DAlI

O U T L E T S :  None act ive at present . This ta i l ings  dam had a
PLAN 20—inch decanter  line , which is closed o f f  by a
DETAILS valve near the downstream toe,
C O N S T R A  I N T S
DISCHARGE RATINGS
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N D I  N O .  PA - OO 597

E N G I N E E R I N G  DATA

ITEM REMARKS

RAINFALL & None .
RESERVOIR RECORDS

DESIGN REPORTS “I)esigul Consideration ” by E. D’Appolinia ,
Pittsburg h, PA., in PennDER file.

GEOLOGY REPORTS See report by E. D’Appolinia.

D E S I G N  CO M P U T A T I O N S :
H Y D R O L O G Y  &

H Y D R A U L I C S  None .

DAM S T A B I L I T Y  See report by E. D’Appolinia.
S E E P A G E  S T U D I E S  See report by E. D’App oliu-uia.

M A T E R I A L S  I N V E S T I G A T I O N S :
B O R I N G  R E C O R D S  See Appendix F, Plate Vi!.
LABORATORY See report by E. D’Appo lini a .
FIELD Additional borings in PenoDER files.

POS T C O N S T R U C T I O N  None available.
S U R V E Y S  OF DAM

BORROW SOURCES U p s t r e a m  toe formed f r o m  m a t e r i a l  out  of
reservoir . Main dam formed by trap rock from
mine.

B-2 

- ~~~~~~~~ - -~~~~~~~~~~~~~~~~ -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —- —
‘ 

~~~~~~~~~~ -



I N i ’, I N I  I ~~~ 2’\ A

I TI N RE ‘t ’\RR S

I T O R I NG “5 s i t  MS Ni ’s,’ .

MOD I F I’i A T I 0N S Nu t~ t - , s ’ X u ’ u ‘ 1 i t s iw i n a t  i u~~ i1’~ a I 5 t pe’  w , i s  p l i  u s s i  ciii

um a t  u t r u  1 sl~’p~’ .

H I  ~~ ‘ CO5 ~l R I  C 0 R I ~’~

PO ST Cu si GU C T I  N s ’u u s ’
I R~~I N I  t R I I 9 C ,  S T t i O I F S

R E E’c5R IS

r~~I L su ~ A C C I D E N T S  OR N ons ’ .
ft\ I L U R E  (IF ~).\t - t

I p t  b a t s

R , ‘ I’L ’ I ‘-,

MS I NT 1 N \ N C  F ~, N~’u us ’
( I t ’t  R A I l  i5N R E C O R P S

SP Iu tt ~’\\ Pt AN , SECTIONS N5’ s p t l l w a v .
A N O  D E T A I L S

B-

~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~

P L ~ - OAT S ~,i
’
~/’9 BIROI~ ASSOC1M~ S SHUT NO J~



- - -

I - I ’ A - O O  , u t 7

E N(’~ t N I  ER t N~ I)A1A

I T IM Rh 9ARRS

(IPE R’ \T INu ~ I~~ I I P u I E N 1 , Ss ’s ’ A~u p t ’ t i c I I x  I - , l’I, ite’s II I , V and V I .  V , i l v s
(‘I AN S 6 DII AILS house Is pt’ e ’ s ; s ’ nt  l v h-stir  lee !

Cc~N S T R I i C 1 I u 5N R E CORDS Ms t t t t  h i  v j ’ i u ’~ r~’ss; re ’i’ou’cls b r  I i l - S I  plaise’ to
el s ’v , i t  i on  S O ’ .

rt~ V I OI ,tS N S P F  C T I  Nis ut ’
RE I’ARls f. Pt F I C I E t - J C I E S

‘l~ sCi Li ‘\Nf O I l S  

~TT ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

“

~~~~‘ ~~~ ~ OATS ’ ~4/ , ”q
CHKO ~y / IfRGr~ ~~~~~~~~~~~~~~~~



stPI ‘
~~~~ 

r ,~-.OO S~
) 7

IIIEC I ’, I S I
2 I ’ 

- 
- ‘- ‘,~~

I Ni, I NI I I’i I N 2”~ 7 A

I N.\~;[ AR t A C tI.\R.\C I R I S T  I C S  : s m , u l l i t s ’ u , i h ’ o v i - i u - s , n v 5 ( r .  A l l  ‘ss’ooitt ’d.

E L E I~”u T I O N :

l O P  N O R M A L  P OOL & S T O R A ~,h (“uI’AC 1 1 5 :  E I e ~~, ~°0 
—

~~ ______ t’.7 ’ \ u s e - F , ’ ,’

~ 

4

I OP F L O O P  CONTR OL POOL ~. ~ I (I R A ~;[ CAPAC I I  ‘~ : I I  t ’~~ 
, l’s A , t e  — F ,‘ s’

I s ’ ~ D E S I G N  P O O l :  E l  - Su Si e

ior PAM : 
__________ _______ 

11ev. ‘1 i55 
-

SPI I L~ -\~ Nu t 
~~‘1 I I w i v

F I t ’~~ i t  I it S

It . I \ l ’ s’

51t it

-t  . L, ’ r s s  t h

1 ~‘u, 0 I I on S i I 1 a~ ,‘ I

S i t - ’  ~‘e r ,iri~1 T t~ ~te 0 I u a l  I s ’ .

O~~T L [ T  Wc 5 R t ’ , S :

i . ~ p, ’ 21)— 1 un,’h sl es ’ , i ; u  I t ’ r I I n s ’ .

I’ , I o~ ,l~ I u ’sS I, , ‘ t I , i i ’ st l  ‘Slu ’ I S I

En t r a n c  e i t ive t a  5 1 1 1t

I s, I n v e r t  5 None ’.

tt— ~ n e h i  v u  Iv,’ out 20 — Ili,’Ii 1 i l i t ’ .
I ‘e~ u l s ’ s S u  ‘s i l l  ,tis uI u ti’,t~ fac  i i  t i i ’a B~~i~d ~ t_ ~~~~~~~ •~ t

Htt  ‘ -7 ’-M T [ O R O I  i~ ;~ I (‘A L  ( 7 A G E  S

I ‘, i t ,’ Noits ’

I 0 t I ; b l t  
— ___________________________________ ___________________

Ri ’~ i ’’ u~ s

‘ l u  \ I M - ‘ I N O N — P  A’i - \ L ;  I NG 0 I SC HARG E : t l u ikuuot t ’um

B- - 

j j~~~~ T T - -~~~T’ T~~T~

I, 
~~~, ~Is ft,~, - ,  ‘ — - ~~.l - . I C  I

~~ 2i 1’Y ~~~~~~~~~~~ ,l u l ~ 
~

~ ri  ~~~~ ~ ~ i i  ~



- -- - - -  -‘

‘p

APPEND IX C

HYDROLOGY AND HYDRAULIC CALCULATIONS

APPENDI X C
“ I ’

~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ 

- -

- . ‘u i  T A I L  ‘~~~ r- ’~ ~~~ p ~~~~~~
~‘~b’ , uiu r -



- -  - - - -  - - - - - -

Ii I S i ’R I I’ I T  ON
OF

Fi ,00l) III 1RO RA1’ht l’\~ 
- K 561 - ( N E C — i S

11AM SAFElY 5 1 115 I ON

I ! u i ~ ivj  ro  I eug ic  ,i t n d Iuvd r i t i I i ~ - v i  I u u , u t  j oin I t ’r  I t u I a I i - ~~’s - - I io t n  c o l o r
h u:ui-i  s ’r i j ’  h i v e d  u ’ u ’m; ’ I t t  u t  t u ’ u i i n I  u l u i s ’s bus  I t i t i i , ’ i~ ’ t p s  oI  [n g i iu , ’ ,’ t - - c o m p u t e r
Pr ’or un i d c ’t i t i f  is~~] u s  t h e  F ’I o u ’d I l v d r u ’ Kr a p hu P a ck ag e  ( I I F C — 1 )  Dam S ,uf t ’tv
Vt ’ r si  ois ,

‘Hue ‘root ’ - i i i  I t .  is  ‘ t u  - n e t c ’s 1 gu u~’d I a u ’S - t i l e  t h u e  - a u t a 1t ~~’ r form
h IS l u I P~’~ of I i v d r ~’ I o~ i i ’ I u u . u  1 V S t ’s : ( 1 t lu , ’ i V i  I u i . t I  l o t i  01 t h e  ‘V t  1 —
t u ’ ; ’p  h t i u ~ ‘ u t t  elnt i - u i  s ’ l  t Pt d u:— , ,-utud (,‘5 I li t ’ u . t p i f t  i i  i i  V t o  e a t  i i : : I t  a t l i e
cIüw -~~- t u - i - i  h y d r a  j , t 1’ i u ’ t l V i t I ’ . l u l  I I -  i’otnst ’ I ui, -i u u - s -~

; 
~~~~ I I i i t 5 ~ t i ’::: u- - aiims 5I

St r u t s - I  n i l  f i i l u t , -~ a t ttu e d,im. -5 i i r j e ’t  su i m m , i r v  of t h ~- - ~‘ I : : I i i t t  j~ ’fl
p r u ’ u - u - u l l i r e S  t v i - t i c ’ , u l i v  used in I Iui ~ sI,ia s’~-~~rts ’pp itng .ui t ,ulvsis i s  sb no wt _u
1’,’ 1 u ’t,

— I i t u V t ~ 1 opme’nt a f a u u  i n  f t  ow l i v i t  r u ’ ~r , u p  I t  t o  t i t t ’ r t ’ s i v o  i r

— i ’u t  j : t ~~ o f  t h e ’ ( S I  h u t ’ s’ l u \ ’ d r , t t . r : u l t i u  l a S  I i t r e ’u t s j t  t i i ~’ r ,’ss’r\’alr to
d e t c ’r:r i i t u - if the , “,‘~~ i s I  ( s \  ;it i , i1~’~~s ’iI would ovc’r t ap  t t i s ~ d uo ,

— Rout i ng  i t t  ( i t , ’ u S it  I I 00 i u v t l r o g r :u 1 ’h ( s )  u ’i t i l t ’ r e ser v o i r  t a
i t , ’~~1 u ~ ’s1 u l u tt,’iti i t ro ta l o , i t  b I t S ,  l i t , ’ r e s u l ts  ‘i u t V l d e ’ t h e ’ p ,~~ k
d i  su tu,i rot , I in , ’ of I I ’  ps ’,ik di Su ’ l l I u ~ t ’ ;itid :::.u~ I sum a t  , i g t ’ of
c’,u , ’h i ru ’i u t  -d iu v d r e o r a p h i t  t h u e  ou t  l e t  s-s ’~ t i t , ’ r e a c h

l i t , ’ ‘ I l l  ‘ l i t  sI,ita Pt’i’’S’tiiu ’ui by t h i s  I ’ r u ’Or u sl p u ’!:’  I I S I i t  c omp , i u - i sam of
dowt~ - i r i ta  u u ’ i l u h I t  I u ’i t S  b u s t  p r i o r  I i ’  .1 l t r e ’,ie ’iu ( i i  l i t r e ’ w i t h that u t  t u -r ,u
I’r a.iu ’hu I i i  l uru ’ . it isl t h e  dci t’r s m i i t l t  iou-u ,~~‘; t u t w I u e t i n c ’r at  not t her,’ is  .u
si ~~~u u i t  i , , u t i I  I i l i ’ l s ’ , i : i t ’ in  t h e  i i , u , ~ ir d  to  lo ss  of l i f t ’ 45 .u r e s u l t of  su e’it ii
f , i  i i  ut i -

I l i e ’ I t - - l u  i t s  of t he s t u d i e s  s~t -s t t d i t , ’ ted far th u is report irs present ad
j u n  Sc ’ - t  ion  5 .

1- or u i t ’I  ,~ l l O u t  i t n fo rn i . i t I t ’l l  I ’ O 1 l ~u i i t u g  t h i s  p r o g r a m  c i t  s t  to the I’se’rs
li i ; u t t. uI for I hue F i t t ei d il v ui ros r ,Ip lt I’,u5 ’kuge (IIi-C— l ) 1l ,~~-i S i t  e’tv V, - r - lj o u i
; ‘ r - p . u u t -~l liv I t i e ’ ilvIri tio gie’ Et n g i t i t ’e r in g  t e st I e r , 12. 5. . \ u r m v  O o u p s  of
t - u u s ~ l t u e ’ e ’t ‘- , Ilic I s , Cii i i f i t r t n t u .

_ _  ___ _  
T~ 11~V~

, 
~~~~~~~~~~

• ~
• 

S t. . i, -
q , ‘ ‘ -

. 
- 

. 
, . ‘ ‘ 

‘ u



— ~~~~~~~
‘—

~~~
‘ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~

~‘HUfl l~ I - “ - -- 
‘ ‘ 

- - SHE ~ I N O~~ - - 0,

suui~ u,i ~. c~ “ ~~~~ ‘z’ —

COMPUTED BY ‘ .~~ - — -- D A T E ~~~~~~~~ ~~~~~~~~~ ~ CHECKED liv ~~~~~ -

— ,- -
/ - I ~~~~~~~~~~~~~~~~~~~~~~~~~~ - u -~~. t

- u 
t i~~ 

, 
~~~~~~ ~~~~~~~~~~~~~~ 

- “. ~~~~— - - ~~- .‘ - - - ‘
_ _

(
_ / ‘ - -

- 
~~~~ 

/~~~~~~‘ ~ ‘
, . / ‘ ~~~~ ~~~~~~~~ ~~ 

-
_ 

~~~

/ S/u’~~’ ’~’ 
‘
i.
’ /;2 ’”~.u ’ ~

‘-~‘.2,” ‘ ~~~~~~~ ,~4’~
_’~’ -

_ 
- - 1

/, ,~ /~~~/‘ 
. , . ~~~~~~~~~~~

- - - - — ,
fr ’. - ~~ , ~

-
‘ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ 

/~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ 
-

~~~~~~~~~~~~~~~ ~~~~~~~~~~

/ u’ ~ -

(T 1~:;i 
~~~~~~~~~~ ( ‘ 7 --~’ 

~~~~~~~~
‘

L~~~~~_~~-:~
t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~, ~~~~~~~~~~~~~~~~~~~~~~~~~

i~
-
~~~~ ~

~~~~~~~~ / “ -
~~~

‘ -í p 
-

- - ~~~~~~~~~~~~~~~~~~~ -. - ‘ 
-~~~
‘ 

:~‘‘
‘ , ‘ i • - ‘ -‘ - ‘ 

- 
~~~~~ ~‘ 

‘
~~~
, ~~ - ~

, 

~
, ,

~~ / ;— ‘ 
~ 

_‘,i ’ — — ‘ ,.
‘ 

‘ 

_ _

, 
•,‘ ,,  

~ / ~ I’ ~~~~~~~ — - -
, - •

- - ‘ 
- , r / 

- - “ 
~~ 

- . - 
~~~, 

‘ - -~~~ 
— ~~~

.1 - 
‘
~ 4 1~ -

~~~ 
‘ / , 

- /, ~~

- 
/ ,  

‘~~/ 
-
_ 

~ z 
~~~ / ~~~ 

y - 
-~~ ~~~ ~, - 

~~- ~~~~~~~

1~~ ~~~~~~~~~~~~~~~~~~ 
- i - _ 2 _ . u ’  

~~~ - 
l-~~~~ - -

-

, 

~~~~~~~~

,

~~~~~~

h

i ; :  
~~~~~

, •
J ; ~~~~~~~ S~~~uu~~

- ) A <u /  ~~~~ ‘ - /~~ / ~~~~
‘ ,• -

- (• 
~~ 

-- - ‘,‘ ~~ - - - 
~~~ , - 

- ‘f :” ‘
- 

,j  / 
~

>‘~~~ 
- i-

~

_
’ ’~~

_ -
- -I - - -  

~~‘ 
• ‘ p~~, - — - , “

-
~~~~~

-

- ‘ u - 
4~ ~~~~~ 

• — _ -
, 

- - ‘ - _ — — I

-
~~~~~~- ‘ — -

- - 
‘- — i ‘ 

— ‘ -
i -  

‘- -
, 

-‘ - - 
,

_
_

_“
‘ - 

-

- a ’
,,—. , 

-~ 
— - , - — - 

-~ - ‘ 
, ,,_ - 

— - - 
- —

~~ 0’ 
- - - - ‘u’~~~~ ’ 

- - ‘ 
- 

“~~‘ ~
“ -

- 
/ - - 

- , / -  ~~~~~~~~~~~ • • , : ~~
‘ 

~~~

,-~~ - - 
~~~~~~~~~ 

~~~
- /~~ 

-
~~~~~

- - ‘ - -

‘ 
- ‘ - - ,~ 

4 $~ ~~~ -‘ . 
- 

- ‘
— - __

— ~ - ‘ — - ,- 
- - 

‘ — -~~- - - 
~- ~

, -

‘: ~~/ ~~~~~~~~~~ ,‘;‘- ‘ -

‘I • / r - 
- ‘ 

- — - - I ~~~~
“ -

— ‘
~~ -‘-

‘
,-‘ ..e— - - ~~~ 

— -
‘ 

~~— -_ r~’> ‘ 
~~

‘ ‘
~ - - 

- - ~~
‘

,‘
~~~~ ~~~~~~~~ 

‘ ‘
-~~ :~ 

- . - 
, 

~~~

- 
-

- - / r -

- - ~~ lT~~~ ’— ~~~~~~~~ 
-~~~~~ -‘~~~~~~~•,r:~~ ~~~~~~~~~~~ - - - _ .  ~~~~~~~~~~~ - - — _____



— J~~ J-fl _~~~5 ,~~~ au~~._._ ur ‘ ‘ ‘  - 
~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~

— - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - SHEET ~~~~~~~~~~~~~~~~ ~~~ - —- ‘ - p — -, - -~ - - 
- - - 

— — - - ~~~
— 

— ~~ 7- 
- ‘ ‘ - . 7 —

~~ ~~
- , -‘

SUBJ ECT - - i_
~~~~ l~~~~~~~~~~~~~~~1 _ Z _

COMPUTED BY _ ‘ -‘~
j __ DATE 

~~- ‘~~~- L  / 9 ‘-“7 CHECKED 8Y~~~~~~~~~ ” -~~i”

_ I ~~~~~~ ,- — ‘ ,~~‘ , - -

H 
/ ,

I - 

/
/
‘ ~~~~~ :

~~~
~~~~~~~~~~~~~~~~~~~~ L _- 

— , — 7~O I
/V~ c-~-~ --<~’

A
L - --- - - -



- ,, - ‘1,-~~’ ~~‘ “1 — , .- -; ~~ ‘ S H E L l  No 
- 

— U
S UBJE C T  — t  ~~~~~~~~ ‘- ‘

p 
- ‘~~~~~~~

COMPUTED BY ~ 1i~~~, - D A T E  ~~~~~~ “ , ~ ‘-‘7 CHE CKED liv

_ _  

-

I - - \‘ ‘ i /O  ~~~~~~~
—--— -  ‘ - - — - - -— —  

-
‘ 

~ ~~~~~~~ 
~~ 

‘
‘
~~~
‘ u ”~~.’-” ~,E

t)

‘\ ~~~~~~ - - ,  -~~~ ~~~~
‘ /

_ 

, 1,,L -

01 - I 
-
,

- /,‘ u - J  - -  
‘~ ‘ ‘ I, 

— / -__ — —

~4 I ‘ ‘ t ~~~~~~ - ‘- ‘

/

/
‘

t / - = — ~~~~~~~~

/ - -
‘
•

/ u ’; — - ‘ - - ‘
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- ,
~~ 

( 
~~~~

‘: s , s t

‘7” “ ,a’ i” ~~sI’ ‘/ , ‘ c ’ 10 7i~

~~~~~~~~~~~~~ ~~ 
, ,— 1  • ‘~~~~~~~

~~l ‘ - - 1,, 
‘- ,‘ t i ’ - -

- .- ‘, ~~, ,
‘ . . / 5  ~‘ , “ ‘~

- -: - : - - ~~~
._ - .‘~~

- ‘:- -,_ - ~ “ . , —

~~~~~~~~~~~~ 
,~~s 0 4.. - -

_ i , ‘

, 1 - , “
~~~~~~~ 

,
, 

, ‘,a - . . , l I - ‘~~~ ‘ s’ ,’

-I , , ‘ - i f  • - ‘ 1 2 - - -
• -‘

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

if
u’, - u u

- , - . I

-
~~~~~~ 

‘ 0 ’
s ? ’ l ~,. ,,- r ’  - ) ‘4

,~~~s,’ -~
- )  A1  I 

/ / 7

- :~~~~~‘~~~~- - 
~~~~~~ -“~~‘- —~~ -_ ~~~~~~~~~~~~~ -~~~,., — ‘ 

- -



- ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- —-——-— - - -

— - — - -
~~~ 

-
~~~~~

P R O J EC T  ‘ 
~.
‘f ~~~~

‘ - 
~~~~~~~ ‘ -- - 

514i LI Nil us
SUBJEC L ~. - ‘!“~ ‘“‘P~~ ” ~~~~~~~~~~~~~~ “ - ‘~~~

‘
. - - 

-
COMPUTED BY ,~~‘(/ ,., _ D A T E _ , 4 I -

~~~
‘

<~ Z /‘~~ , ( ‘I4 I C K I t )  BY

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ .- ~~~~
‘ 

~~~~~~~~~~~ ‘ ‘,~~~

.‘~~~~~~~~
‘ (‘ ,‘ /~~

•‘. -; r~~’ ~
‘ ai~~~~~~~ .1,~t

’ f ’~ ‘C.~ L

-- I 
~~~~ ‘ , ,  —‘ ._ , -, . • . •  - )

- ,  - “

-~~~~~~ ;~/,f~ 
_-

~7~~
- - -__ _ __— - - - -

t,,1 ~\

~
u•
’u \

~~ 
>7~) ,~) _ _ _ _ _ _ _  - 

,,i
~~~

,
:_, 

~~~~~~~~~~~~~~~~~~

‘7 , ~
.. 

~ , 
; .: , , 

,~ 
-

_ _ _ _ _ _ _ _  - -

(7 i, - . ‘

- - — -5 -, ’ - - ‘.

-
‘ — . f

_
- - -—-

it: -
~, ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,~~~~~ : - .~~‘1-__~~~ —

k~~~.1 “u.’~~ ~~~~~ ,‘p-;,_, 
~

, 
~~~~~~ ‘ 

‘ - 
~~~~~~~~~ , , 

— , — ~~ - - ‘ -
~~~~~

/._ — ,~~~~— ,
_,_,

_ --;~. - 
~~~~~~~~~~ 

.,- /,, ( -“
,.

- _
j _a

~ 
- - ‘ 

~~~~
-. - - -

~~ / ~~~~~~~~~~~~ ~‘l ,~’/ ~~~~~~~ v - -, - - I , ,,  — 
“ _ ,~~ , -

~~~~~~~~~~~~~~~ // ~~~‘~~~~ 
• 1 ’  a - , . ~ f - ,~ _

_
,j’_ - ~~~~~~~~~~~~~~~~~~~~

- ~~~ 
-

‘:--,_  :- 
~~~~~~~~~~ ~~~~~~~~~~~~~~~ -

~~_“,‘-~~~~~~~ /~~~~- :  ~~~~~~~~~~~~~ ~~ ‘ d? ” ~~’4~~ ’ ‘~~ 
-

/

- 5 - - - - - - ‘ ; - •‘ 

- 
‘ 

- 
I ~~~~‘ - -

•~~ ,“~~~ - , - - — r  j
’
,-

~ ‘~~~~~~
- t .- ‘  ~~~~~~~ .— •- -~~- - - -

I 5 j~ - 
~~- - / ‘

~~~:-,~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~ - - 

- 
I - - - , -

- — ~~ ~ 1’’I - J - -
- ~~~~ 

ç”, I - •

f 2
~~~ -

~~~~

‘
?~~~~ 

‘ 
~~~~~~~~ 

- •~~~~~ ‘ •‘‘  -
- -. 

- 
-

‘
~~~~~~ ,

u~~~~’/ ’~ 
- - J •

-- _ _
‘

_
(~ 

,•5 - 
- ,•

-
u•

~~,, 
‘

~ 
- 

~ 
‘ ‘ I ‘ 

- ‘ a

- 
— 

. - - _, i s_ ‘I ,  
- 

‘ ~~~~~~~~~~~~~~~~~~~ - 
- ,‘ ‘ S ,‘,

-
‘ - ‘ ‘ - 

‘~~~~~ ‘ ‘
. 

- 
- - 

- ,, - - - ,~~~4 
- 

- :  - - ~~~~~~~~~~~~~~~~~~~~~~~



—~~“——~~ •--~ 5-’--’-—-- —--— -—— ,— I -I

I ’ H O J E L I  : ? , — ‘ L”~~”~ — - SHE ET No 04— u ,’ a , — • - — - , — - -SUBJECT ~~~~ ~~~~~~~~~~~~~~~ — ., ‘ ,,‘

COMPUTED BY A i~~~ DATE ,~~“ -“ - - ‘ 

~~
, 

~~~~~~~~~~~~ 
CHECKED BY _j’ ~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘
~~~~~~~::-, 

- ‘ ‘: -  
~~~~~~~ 

‘ - “ 
-
-

‘ , 
- 

- —

~~~ 
;, - • -

, - 
- 

- - -~ 
- 

7- - • —

/ . ‘ - , - . - , 

:“ ‘.- ~~~~~ 
0 

,~~
‘ , r - ‘_ 

‘ 
‘ ~~‘ 

— - ‘ - — ‘ • ,. - 
5 : , 

-

~~~~~ ~~~~~ - 
‘
~~~

—
~~~~-

- ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~- ‘ - ~~~~~~~~~~~~~~ ,‘ ,- ‘~~~~,
- _

- I,, - “~ 
- 

~~
- - - .-- ‘ - -, - ‘1 ‘p

-
~~~;’• 

- ‘~ ‘ ‘ ‘ i— - 
-
‘ I “~~ ,- 

-

I
~~~~~

-
’— ,:

- ’ 
~~~~~~~~~~~~ 

‘ / 7 ’ _~~
_ __

4 — _ 
‘

. ,_ i , ,  .
~~ , ;i- i’~~~

- ’ . —5•’ - — -a - - ~~ ,,
_ 

‘ ‘ ‘ —,t , , ,‘- ,~ -‘ — - .4’,,, . - -: i , . ’, ‘ -~~~ - . - 
( -

~f /~~“ - ~ ~~~~~~~~~~~~~~ ~~~~ - - - • -
“ 

1;- 
-

- 
p -

4 • , - ‘ - - ‘ - , ‘ - 

‘ 

- - —

( ,/- _ - _  -~~~ ~~~--~~ - ‘ , - - ‘ --- 
- 
,

_‘
~~~~_ -‘p -

_
, /_ ~~~~~— 

-
‘ ~‘

f -a
, ’ ’  ( / ‘ ,~~~~~~~~~~~ , , 1  :~ / -~, , .  ‘ P r , ~~~_ 4 ’ ,- f, ’ ,’ - ,

‘• /,~~- - ~~~~~~~~~~~~~~~ .— - -‘.-: - - 
-~~~ c ’ ~ ~~~~ -

-

a 
, ~~~ 

- - - ‘
~~ 

- 
‘ - / “ ‘ ‘ - -

- , - 
-/ - - — —,~~~~ - 

— . ‘r
<_ ‘ ‘;‘ - / / V o  — -:‘ - - •- . - 

~~~~~~ • — -
~~~ 

“
• 

-
-

-
~~
- -~~

< -
~~
- ;~~ 

-“ 
- 

‘ 
•
-

~~ 
-
~ 

S 
~~~~~ ‘ ~~~~ ~~~~ 

-

~~~~~~~~~~~~~~~~~

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

-
~~~

~~4~~~~~~~~/ ’~~~~~ A ,~, F . .  

- 

I i ’
~ I -‘ - -

1 - - 5 5 , . -
f ~~__  — L _ _  — — — —

/ ,~~, j /  .‘ 
‘
/

;

7’ 
p _ 

~~~ , 
s _, 5- ’

’
- - i t  . 

. 
t’ ‘

- 5 
- ‘ t . _ - _ j, - -; - -

F L ’ l  — 
‘

‘
5 ‘ ,  -

-.--
- t’ - _ 7’; - -

‘
I ’ / - 

‘ -
I -  

‘ ‘ ‘  - I 1 ’  f t
~~~~~~ u

i ’ (
— - ‘ 

_ ‘ ‘ - 
- ,

I - 
- - - - p

/ 

/ i-f )  / 
~
.s 

-

_ ,‘
—‘

_ - _
‘
, 5 , ;  - _7 -

-
~~

/ 5 - ~~~~~ 5~~’~ 
-

5’ ,—’ 5 - . - , ‘ ‘ - ‘~‘ ‘  
~~~ - / ,. 1 -

, 
-
‘ ‘ 

~~~~~~~~~
‘

i ’ 10 — 
- a ‘~ 

-
‘ ,‘ . - - , ,-‘, , I •‘ ,i p •

( ; . , - ,,‘ , , . ‘,‘ K -~~~ / 7 ’  /J,,P,45 f  (/ /~ ~~~~~ ~ l-( ’.,r~~. p s  - - p ’ ,i )  -~~~ I~~~’ ‘.- ~• • 1 -  -
- 

I ‘p , - 

~ ~
, 

~ 
- - 

. 
- ‘ 

-
‘ 

-

f / I ’

~‘ 
‘~ ~

_ -‘-i- ‘- 
-I,’ ~ ;~

- - ‘ -
~~~~

- “- 
. 

i
i

- / — -. ‘~~ q , 
-~(i~~_~~ ~~~~~~~~~~~~~~ ~~ - (~~~~~ , - •-~~~ m q

‘,. I ,- - , - 
,‘ “~~ti ’)5 , — 1 ’  ~ ‘ - ,~ “ ‘ 

- 
‘ ‘ ,~~

_ _ 5

‘~
‘ ‘, - 4 - ‘ . C

- 
4 . - -



— - - -  
—

PROJ ECt  , ‘ - ‘,,‘ ‘~~f ~~~ ‘ SHILl NO - _ O i ,,

SUBJECT —- ‘~~~‘. ‘ - ‘l~~~~ .~~~~~~ : ._,~_-17’~-- _ 
~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ‘ T - ~~~~~~~~~COMPUTED BY A DATE - ~ -~~~~‘ t ~~~’~~~Y/ CHECKED HY ~~~

- - - \ -

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

- \ 4 -su\  T i \  ‘7~ 
~

‘ \~ -\

\ k - - 

- ~
‘ ,

~~
I - 

~‘u \ ‘
~~ ~\ 

‘ ‘_
5 - I

I ~
5e
I

~~~ 

‘

~~~ ~ S 
~) 

- 5-
I -~ 

~t~~~
\ ~~~c l ’ u 53—~~ ~~~~- , -~\~~~~~

\ \~ ~ ,~ V \‘ -

• ~~
‘ i ~~~~~~~~~~~~~~~ - -

‘ ~ I

-~ 
~~~

- I -
’ ~, , ç~ 

-

-
I -  - -  1 

~~~ \ It, ‘~ ~ - 1~ - I~ ‘
~~ 

,
~\ \ ‘ 

~~~ ~
- \ t \  ‘~~~‘ ‘k ‘l\ ,\ \  ~~~~ \ - ut~~~

\

,:~~~~~~~
te -~: ~

\
I ~ 

~~~

I 

- 

- 

I 
~~~~~~~ ~ 

~ ~ \~
~~~ 

~ l~~~~~~~~~~~\ ’  -
i 

‘ ;~~~\ , _
u_ _

i
~

_
.~~

~~ t-~ \\ u t,., ,~ - ~\ Si, !~u “~ 
- ‘ ‘s-

’ 
~~‘ S - -

I I

“S ‘~ 

“, ‘
~ 

~ I
t 

,~ I 
-

~~ 1 _u ~, ~ ~ ‘5 I \ ~~

- - - 
—~

-

~~ ~ \ N’\ çs~ ~~~~~~~~~ I \ -~- \\ \ ~~ 
‘
~~~ 

-
‘

\7’ ”~ ~ 
‘
~~~~~\ ‘ ‘ I  u

~ -
-

~ ~~ \ \~~~~‘\ -

~ ‘t \i ~ ‘ \
~~~ ~~~~~~~~~ ‘~~~ u t  \ I 

-

~ 55 ~~ 
~ 

s,,, 
~ 

~~~ ~ ‘ t\
~~ ~~~~~ ~, , ~~ ~~~~~~, ~~~~~~~~

~ S -

~‘ \ ,

,
~ 

\‘t H
~~~ ~:u

’ 
~~ I ,~ 5~ 

, - 55 5

~~ 
\ u~~~~\

- u ~~~~~~~~~~~~
S ‘F 

\
‘\ F;- ~ ‘,~~ 

S 
,~ 

-\ 
\S

- - ~~ t~ 
~~ ~ i-~‘S ‘~

\ - s -  ‘~~~~~~~ ‘~~

L — - — 4



____________ — ,_ ,  -~~~~~ l’~’~~’ l  - - - 

- , .~~~~~~iZ , .,,,,,, .u’— -l~~~ ,5 - -*----- ‘-~~- - -

I Ij uu J c C - “ “ - — - - ‘ _ , • - - - 
- 

- 5151 11 NO. — ii -
SUBJECT . 7’~~~~~~~- L ~~~~~~ “ ~~~~~~~~~~~~~~~~~ -- ~0_ - 11 7 

- 
- -COMPUTED BY_A ’-_ ‘~~~~~ DATE - ‘ L  “~~~

“i ” CHECKED BY

~~~~~~~~~ ~i;~:,~
l- f ~z~~~~~~ -a-~ ;-’~- ;- ----) I

~
) ;‘ 1 — 

~~~~~ _ . / 
- - 

t4 ’’7 _4 ~~~~~~~~~~~~ -~ 
-
~~~

~
7)

~~~~ 
~~~u 

~ 
- , -  

- 

—
‘ ‘, 

~~ 
- • -,  - 

/  ~~ 
- a ”

~~~~~~V ’ ” ~ 
7’~ ? ~~~ e”/”~~~~~ , - y’ ~ “ —~~ a~’~”7’-~~ •~~ ‘~~‘p i- ’-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ //~- l  
~~~~~~ 

‘ _ ,
_

-~~/7 i -  ~~~~~~~~~~ -?  / ,~ ~~~~~
- 

~~--T~~~~~/ 
-‘~~~ “ ~~~~~~ / ~~ ~~~~~

/~~~~~~~
‘ / , _  / 5 . ,- 

‘? ~
- ‘

~~~~ ~~~~~~~~~~~~~~_/ - - - - - ‘ —~ ,, .~~11 !“~~~ - ‘ ‘1O “ ~~~~~~ 
- •-~ — - : -  ~- -‘

•
/ ~~~;~ ~~~~~~~ 

-- 
~~~
,
~~~ / - _ “

~~ 
- -
, ~~~~~~~~~~~ 

‘ ‘~~‘~~~~ J ,,~~ ‘ / _ ‘ ,

~~ 6
’
~~~ ‘ 

~~~~~
, ,~~~ ~~~~~~~~~~~~ 

- 
- 

-

-
- 

“ , _ ,, ‘ 
-

- - --‘- - 1-0 --‘ — - - 
-5 ,-7 ‘ — - S — ‘ - — - - ,,-~~ S - — -~~_, - - — - - - / ~ 

•- ~~
‘ — — 1-41 C ~~~~~~~~~ ‘ 

~~~~ t ~~~~~~~ ~~~~ (a  f l  ~~~~~~ tj  I I  ~~~~ ‘C- , 
~~~~

‘, )

~~: - _~~~~~~ - , _ , _
~~~~~~_~~~~~

_ ,- _ ;‘ s . ~~~~ -‘,“ ;‘ ‘ ,-- ,-~~~r -  c u __~~,~~~ - _ -
’

_ 2 _ ~~~~~

I , 

/~~~~
‘ , : - , . 

t 
~~~~~~~~~ 

_)
~/  ~,-v ‘

~~ -
~~ ~I I ,‘ “

‘
~~~~~~~

“
~~~~

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ ‘ , r ’~~~~: ~‘ 1 ) ~~ ’,/

~~ ~~~~~~~~~~~~~ - ~~~~, a r  ‘
~~~~

-
~~

- 
~~1 - - 

‘ -‘ ‘ •
-

- 
- 

-
‘ “ ~ ~~ ~~~~ /- ,- 

-

~1, 
~ ~ I ‘ -a’ ,’u ’2 /1 f’  ,“ - , 

‘ -

~~1~~~ 
—

— ~

-~~~ ~~~~~~ ,-

‘ 
‘.~~ ‘

~
‘ -T s~

’ ‘

-, 
- 

_ __‘ ‘ _ - -a •;‘ ‘ I

/  - /~~/~~~‘‘  
J~
’
~~ 

-

(
_ _ 

‘~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ t~~~~~1 \
5
/ 

— / 
‘a ’ - — - -  - -  ~~~‘ 

— --  / 1- —-- /- -- ‘

~~~~ 

‘ - - 

/ ,
i ) -  ~

( - u - - I’ — t ’  ,

- 
1,

- / • ‘- , ‘ ‘ f (  _5
/ c - , :- “ - ,‘ — - - ( j 

-

-

- S r r _
F 7 !  1

b - -— - — -  ‘~~~~~ •

t~~~ 

‘~~~. 
I ’

~~
I ( 

? ~~~~~ (_ l
~~

- .. :. V ..

~

. - - - - ,. : .~~~~ 
- ..

.

.

. 

-



‘

- —  
. _  u~~ - 

— -. — 
_ S — -~~ — 

— - l i i i  I NO - u t ,
SUBJECT - ‘ ‘

~~~
‘,~~

‘ ./ ‘~~
-
~ ,_

‘ I- ’J~~~- ,~~~, i - - -’~- . ‘ a - ~~
COMPUTED ~~~~ - 

L 
- - -- DAT E ,L . , ” ‘.. — a~, ‘ CHECKED BY ~~~ J” - —

I I

I 
- 

- ~~~~~~~~~~~
I 

~~~~~~ 

-5

y /i(

/
_

‘ ‘ 1 ) 1 — —  - —  ‘- - — — - - - ------- --— - -- — —- -- — — - -— - - -
- 

/~~~~
‘
~~~~~(

“ u ’ ‘ u~~~( t  
~
‘
~

7’

I 
‘ / - 

‘ 
, 

‘ r - —- 

‘
• 5 , • - ‘

5’ u .’— .— - ft • 
‘ 

-

I ,
_ 

— ‘ — ‘-~~~ - ,;

BA cf~ ;-7~
,
~ ’~ ;(, -. (‘ (‘/‘ S I

I , I~ 
•~~~~‘ •- a’ • ‘1’ -‘~~ /(  ~‘

r 

I -

L 

I

-- 
~~~~~~~ 

i_i _i~I -- ~~~~~-
.
--- ‘~~~~~~~~~~~~~~~~ 4



B-2

- 
- -- 

~~~~~~~ -~---.~~~~~~~~~~~~~~ - • 

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

BY ~~~~~~~~~~~~~~~~~~ OAT I BER GE R ASSOCIATES SHUT NO, -! O~C H KD. BY DATI - - - - PROJECT ,A2 ~~~
‘

~~
- ‘Ti ’

SUBJ ECT 
- - - - - - ~

1 O/ ~’NL€- iV C 7~~/ L /u~~~ i ( .D~1 - ‘1

- - ~~/ 2 ~~
’ Q L , q 5 5 , ,c / c 4 ~~1~,,v I - I

- ‘ ‘ ‘ ‘ I  u1~~~4”~, 5r~~~~’4 c ~~~~ 
u 

~~~~~~ 4Ci~( - F6F11
-- - 

I ,4l~~~~~/ a 4U/ fr1 / “~c~/ G/ 1 t  2s ’~~ f~~E7
I -u ,, I

- ~-‘/ ,?e’ (‘ ( ~~~~~~~~~~~~~~~~~~~~~ ic - 5 4 4 C (

i-/ A �4’ ~D ~ L4 c ’5 / t f c  A T / i ’ V
- - i ’ILL 4 ~- f  c~’/’ / ‘~

‘ 6 X 4~,Nr 
t~~

’-/ t  ~ DO~”- -4/ ‘~I4/ ~4~~’
- , 

‘ ~~~ F r H/ S 1 D 4- ’ ? . -

I - - - - 1
0�t

- ‘
, l/(;,4,/ ~

‘ -

/ &  C 0 Al -ai-1 I ‘VD C ô c P ii- L ‘-~ 4 y  D~~ 
ç 

~ / 7N  ‘~~L

THE A g d v r  c L ,~’ ; 5 , r , e A r / - ’ ~~a~- /N~~~/ C ,i’( c 5.

- I “r ‘IN SI) / ~~~~~~~~~ 7T0 , Tt~~ ~~~O 8 4 4~~e
A 1AX I41Ci~41 / L C C u~~~~~,

--A



8- ~

- ~~~—~~~~~ - 

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ‘

BY ‘i” ~~ - - DATE u R GER ASSOCIATES SHEET NO ‘ ‘~ O~CI4KD BY DATE - - - PROJE CT ,/ ~ 
? -/ 

~~
‘ -SUBJ ECT - - -  - -  ~c”f~ VW4 ,~L u r4 / 4 /N c~

’- “
‘ . ,~~~~j

H ( C  ‘(  O ’I TA

DdQ a4/ k u ,4 G 6 . 4 R E  ‘ O . (~ S7’Q -4’rj .

5V5~~ U~~HA NN4 ~ 4 s / N  R E c . I o~~ / ~~~C~~ O.~~~c
2 .20  

-

L
I 

~
, op ,~E PL ’~’/ ,~ u’C f . 4~~ /t  ~~i a  ~~~~~‘ i ’ ))  ‘~ ~i !/

— ~~~ c~~ (L ’)~ ’7_p i o, rf

I? i~ I ‘~ ~ - I L  L (w  - - 3

- l~~~~ E X  
~~~ - s:,, 

- 
~~ 4 

~~~ 
) 2 3 .  ~

- , -

/ N C ~P, t~YJ F ~~~TA L  ~~/~ / - -~~F 4 L L
- 4 -  / a~ ’ I l - I ’  ~~~~~ 

-

- - i2 H/ ~ 
: / .2.~~~ ?~, -

- 2~~~~Hi~
- 48 Hf~ / ~13 ~ ‘

_ _ _ _ _  A — 



8- - s

BY (
~ 

I 
~ DATE 1’~ ~~~~

‘ -“i BERGER ASSOCIATES SHEET NO, ~ / OfCHICO BY DATE , 
- - PROJECT , 1 ~ -

SUBJ ECT - ~~~~
‘ 

~‘H4~ ~ 1~ 9/L /’~’~ - ,~~, ,/ ‘ ft ’ I ’  
-

~~ ,~j f ’ - ) ’  
,,~~ j ’ ~

- +  - -~~~~~~~ -

- I ¼ -

0

c-u’
(-‘5

L-- - -

- - ~~~~ 
— -- -- 

U-.
- - . -  -- - - - . - - 

~~
-- 

~II 
- 

Q_- ‘  

- - - - ----  _J__ _ - .__ .__ -- --~~~ - 

-~~~~~

I -
I 

l .a I 
- -- - - — - - - -- - - -- - - - -- - - - - - - - -- -

- 

I::
- -  , -.‘ - 4 ‘ - ‘ - - -~~~~~~ - -

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 
_ _

‘~~~ 
0- il,’~ ~~~-

Oil 
t\I

_______ -4



B- Z,

_

~

_

,

_

~

_ -

_ _ 

•
~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-
j~~~~~~~~ - 

:,

-
- ~ ~~~ -~ — ‘i u,KA, i - - 17 ’

‘~~i 5 D~~~ ;~s i 1~- 1 ç~~t - ~ 7 - u , - ; t ~~ ~Q79
LAST ~~~~~~~ 5~ ’5 t ,~ ,~ u ~ I 9  ‘5

$** 1*t**$fl$$*fl$$U$**$$fl$s’ **
t Al ~~~~~~~ 1~5 !I ~t 4 3  1 1 4  I 5 i ~ FEF ’ ~~~~‘

- ,\: F 3 ~~ tF (5 L u ~~,’i , L1F 5 C7 ’~ iq I t s  P.~.
3 A3 W I l l • t A—0 O 5 ~’ I~/ I

- 4 ~ 3Ou~ 0 15 0 0 0 3 0 -4 ~
I, • S ~~t 5

1 1
.1 1 ,S7’ •~~ .6  .5  .4  , t

~~~ ‘ :-
~~~ -~

. 5 - .  B - ~- 1 1
- ‘~~ 

, ; 
- ,  — - K I ;7’~

‘ ‘ ‘  ‘ I~ 1 1- 
- ‘  I I  23 .7  113 173 137 143

- 1’ 1 .1 .05
- ‘ 

- 13 ‘~~ ~~~- 14 % - ‘. 5  — .o~15 ~ I 1
R[3LRc - i1~R Rr~’:~,-

~~ 
1’  

1

1- 3 Y l I 4 1  — 1
5 4  f~7 ~C 3 , 1 9/$ ,  ~~ ~ ~ ~~ ~~ ~~ ~~ 3:4 ~~ t — -

~ 3o ’ ~ s 1341 io:~“1 - 1’ ‘4 ~C

~
‘ i - 7  890 ‘ ‘ S~00 - 908 ~CC “- ‘ ‘ — - - - -

- ‘3 
~$

5

’ 5’ - :1 ID S’u’3

F~ cc
1 PREVIEW iIt SLi7(- i~ l’E (5 S1RE.~ti KEI~~C~ k 7 ’5~~; ;,1(( ;s,~

u ‘L ~~~~ -11
“1 ‘ i ~ H ’ 1 -  355 ’  ~4 10

5 
-

~ END Of ~E i w 0

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

:7 !: ~i5-’ ‘ I 1 
~-5 C 1 ’ -

~~
Th L ’ ~ 

I ,~I -  7 5  . I ’ : - . S  ,il: 
~

I , -‘- l 2-’ ‘
~~ 

- 
-

- - ‘ - -

—I

~7J54 :- ‘- 7~ * u ’ 
‘ 

- 
-

- - TI M ES 01.18.28.

;~‘- L- ’- ; I T411 12-I~S ~~ SSI P FE R 5-,5 ~~ CREEK
‘F- - i  - J5i . Li 1 Er’~4i5I ( ‘C I’N ( 5 ‘

- N~~ 1 $ F’5-0759? P’i i - E i-  S 39— 97

- JOB ~:~ C JFI ~~ l f l u~
53 NS’~ N~ 7 5 1D41 ? I I I ~ i~ ;s ~~1R: t7’ L ’ i rs’  ~~~~37-3 0 15 C ~ 0 7 0 — 1 . 7’

4 - J3FE F( NWT LROPT IR4C L
5 0 0 0

5t - ‘

- ‘ ‘

~ 
- ‘ M I L  TI ~I ~ ~~~~ 1 SES 1~ F! - 1 7 2  I’RM L~

:‘ 
-
~~ , - ‘ , ~~- 

- ~r I -75 1 S51IO~ 9
~~~~~~ .~ 5 ‘0 .60 .50 17 3/ -73 (7



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

-
I

- - 
- 

_ _ _ _ _  

- 

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

L:’~’-- ’- uL~~~ Iu Y- S ~~~~ t i l l  iE~~,- ,1S3 CS[L1
1 5 3:3 w —

~ :~~ w4LL ~ 13 ~ 5 ’I, PA.
53 1 $ ~‘~~C05 Q 1 PA 3 I 30- S ’

,: - ~ 
- 

~L I F :  - - ‘  ::~ 
-

~ ~5 I ~~ ~~:, II’’’ 7 ,  7~~ ~u ( , I  - , -
333 0 - 15  0 0 ‘ 7 - 4  - C

- N~ L R C ~ 1 I57 . I
5 ~ 0 0

-‘  
‘ ~~~11 ‘u ;  A u - l u 1~ 1- S 73 11

~~‘
, F’~~- ’~ I 7 ( I ~- S S’ I7 ’- —  ‘ C T I JS - 1,03 ~

, ‘3 ,~/ 33 ,~7’ 1 ‘
~ 2

I$ * $$ IS * $ t  & * $ $$$ s$ $ t  I l t i t t i S l i  I t t l i l I S t S
‘5
- 

1:5 0~ i 5  c,u(5F 37’~~F~~I ’0’ 35 -

- 

F1
~

ISTAI? ICC ~’ 1L~’5 ITM l  IL’ ,tr ~ ’ ’ ,~~;- i3’~~, 1.7 ,’,
1 .  0 0 0 7 7’ I 7’ 7’

kI ’3F’~’H 75 -7
- I~ ’I3 T,5 c~ -1 -¼ ~~ ic: :,~ 1¼ . r ’ ’ : ’ : I - , :~~ ‘ - :

1 1 .16 0. 77 .1~ 1,77 7 ’2 ’  7’ 7

I I I . ‘~ ‘

1 1  r~ 
- 

~ ~:: 1:1 ~~ ~‘:
‘ ‘ ‘0 (5 .2 0 113,00 1(5. 0/ 13,’,30 1 - u 3 , 0 3  0 7 3

7I~~/ u3~F~ ’(3 i ’ 1w ~ ~~~~~~~ IS ~800 . -

i s S’ s’ -~c r. ‘ ‘~~ ~n ’~ i~ 
- ‘~ 1’~~ $ ‘~~ 7’~ ,i ~ ~~

‘ - -

0 7.7 -2 0.00 1.30 0 7 7  C~~~ 7 7 2  77 .7 ~- 3 7 7  2 . 3 2

141(5’ ~i-l~ — s
~ Ic- .~o ‘ ‘~~ : ~~~ s

R Iit 1 0 1  ‘ -

S T Y O  -I SO 7’5,~- F  .05 ~~~~~~
- - .,~~

u Fil F4’ , ,’3~~0’~~1 I FL - ‘ ‘ - - I C T  1F - 3(’ ‘ f l - S ,  
~~~, (5 F , $. 3~ ~~I ( 5 L  ‘70

II- . 4 S. 80, 55, 85. 35 , 7~ , 1’,

7’ t s :  ~u I ( ~~~~~’3 F ,

— -  
‘ M0,3 ~ F- - ‘F F E 2 ~ F- 5 ! . F IlI~ 1,’5S ; ‘tt~ 0 ~ - - ‘ - - - ‘ - (37 I C S  j I ,’$ L ’~~ ‘C7 ~r o

I
’

5 - . s:-t’ :~ t ’ ’ ’ ’- 2 :‘:: -

- (~~~~~ , I~~~~7 3 . I

“
5 I

~ ~ 
- ‘s i I l t J I $ $ I t $ $  I t $ $ I s S * t &  • * I * 5 * I , * $  t I * I t 4 t i l S

- S , I 
- F - u  ‘ I 4 ~ RC u j 7 7 ~~C



_ _ _ _  

- j

- S 
.

• _ . - ‘f ‘ ‘ I • ‘ S . S

, fs4” ~~’ ~ ~‘ ***** $ S** $ ~ t ******* $* ~ * H * $ * $ $ S $

~~ 
‘ -

‘ - -- 
• . 4  - 

- 
- - 

- F 
• -

‘ •‘
.

‘ 
—

- ‘5 ‘ —I’ - “ - ‘ H11R U3~0FH R O U T I N O  - - - *,5 J% ,’ . 5 ’ - ‘- ‘ - - s  - ‘ 
‘ 

.5I I 
~~~~~~~~~~~~~ , - ‘ - - 

- u • 
- 

‘ 
- “1s ‘ - - ‘—

5 ~

t~~ ~~~~~~~ 

~~~~~~~~ ‘ 

~~~ -
‘ ,

~~
, ‘ RESERVO IR R0U 1IS~ ~~~~~ - - “

~~~ 
- ‘

~~~ 
, 

~~~~~~~~~ L-
‘ ‘F  ‘5~~~~ ‘ - ~~~~~~~ •

~ ~ ‘ • ~, ~~ ‘~~ 

- 
- IS IAU ‘ ICOMP , 11335 l70 i F JFLI :15I i~-’-~F 1ST A ~ 13(53

~~~~ ‘ ‘ ‘ 2 , .~~~~~~ 
, u 0 1’ ’ 0 ‘ 0 1 0 ’ ’ ‘0 :~~~

_
~~ -ç ’

• - “ . - ‘ ‘i : ~~~~~ 
-
‘ 

-

‘ - :  :JTIF - :  P - I A  - - : .  
- 

- - -
3 QLCSS ‘ CL ’7’S~~- .  ~ ‘O -‘ LR [S , , IS5 .~F. LOfT IPFI7’ LST~ - . - -

0 0 ’ 0 0;0 0 0 0  ~~i 0 0 0 0
- 

-

~~ 

u

- ~~, ~~~~ 
• 

-
, 

-
— 

‘ —

~~ ~~

‘ ‘ 
~ 

- - 
‘ 

- 4 ’  a NSTPS 
- 

NSTL L - L.5 ~ 7’-~: SF - S 
- 

~~~ \ S 13 1Y N~(5’ -
i_u, C1 

- ‘ ~ 

u , 
- 1 - 0. ‘~~~~0 ”  0 .00 0 - 0.000 

- 
0,077 47’. — 1 - - 

—- ~~I~~~
$

l 
I ,
’ ? • ,-‘- S - - -

-
‘ ~~~

. -

~~~

STAG E 908 00 908 10 908 0 909 30 ¼8 40 ‘ I c ~‘ 6 O  3
• 

~:- - “ 
- 

.
- -

- 
. -  

“ - 5 - - S

~~
. FLOW 0.00 324,00 ‘, - .918,00 - 1~ i6.00 • . ~~~~~~~~ 7~2~.0Q 

- u 

~~4 j f l
- I - _ ‘ 5  . - - • 4- - 

- ‘ 
-. • - 

I ’ ‘ I~’~ ~~~ - 
S 

--

‘ 
‘ CAPAclT ~- - 0. - ‘43 ,  274 , ,, ‘

~~7, , 7 17 , “ - ‘ - - -5- 1 / — - ‘ ~I
4t _ , - ~I 

- ‘

ELEVA T1L~ 580, ‘ 8~0 ~09
- 

‘ ,
~~~~~ 

‘ - - • 5 I - I 
~~ 

- C~~~~~~ -~~~ - -
, S 

‘
‘ ~f ‘ ‘ -~ I,

; 
,, — u - - 

‘ - -- 
- - * -~ - ,- ‘ ‘ 

~~~~ SF~ IP - I ‘
~~ F I P W  • ELEVL  l C : ~~~ L, 5 1 ,~ E\P, - , ,, ~

‘-, ~
.‘ - 1 - ‘ 908,7 ~O,O , 0.0 ‘

~~ Q .0 0.0 - 
~~

- 0,0 7.0’ ~~0.0 “
~~~~~

• ;~~~~, 
‘ • -

, - , 
(5 ~~ - - 

- - 
‘:~~ ,: -~ ~~~~~~ . , ‘ , .. 

- 

- 

-
, 

-

~ 
~~~ 

~ 
‘ T.

5 

~ ~ D A ’  I

- - 
- I 

- , - - ‘ .-  1(5EL ~ - ~~~ u~~~~~
’
~~~

’ ’  - - •‘  
-

970.0 , 0.0~~ 0,0 0, -
- - - ‘1 ‘ - ‘ 1  ‘F , ‘. - 

‘ 
-- - - S - “. 5  -

— PEAN CUIFLCW IS - - - 0. Al TIME 0.00 H7’LhS ’ - ‘ • . ,-‘ - - - S 
~~~~

- ,~~~ ‘.u , . ~~~ , ~ 
~~~~~ 

L~~~~ _
5 - 5 , ,  i

, _
’ _ 5 , , 

- ‘ 
-

PEAR I ! L t ~ iS 0 A T T 1~E 0 00 HOURS ~
‘ 

t
- - - ‘  - u I . 

•,~~~, 
,
, 

‘ ,
_ -‘

4 
- 1 ”

PEAK QUTILUW i~ C AT T INE 000  HOURS I ,,
5
, 

, 
‘ . - - 

- 
~~~ ‘ l ~~~ 

~~ I ‘ ‘ - ‘ ,( .- ‘ 
- 

I, - 
- 

‘ 

• 
-
.

,
8 

~~~~~~~~~~ 
- 8 -  ‘ •

, 
,~~ ~~~~~~~~~~~~ 

- - ‘
• ‘~~~EA~ 0111113W IS ‘ 

- 
0. 41 TIME 0.00 HOURS ~~~~~~ ~ I - ‘ - -~~: 2(5 .

h

1~I.P EAK 03 153GW 15 ‘- 0. 01 TIME 0.00 HOURS ’ - .‘ “ - ‘ ( 5  ‘-
~~ , 

‘ 
- ‘ 

p - , , -

I ~ ‘5 k
)

• I “ 
-~ 

w, 
, 5

’

PEAK OU1FL~W 1 ‘. 7 M TiME 000 HOURS 
,~ I “~ 

I”

, 
‘

I 
S ~s a-

, - - 5 )I’. . u - l  5 L ‘u ‘‘ - 
-

~ PEAS I 1 L ~ IS 0 .51 11~tE 0 0 0  HOLk~ I, ç 4~I’F ~‘ I

5’ 
- - ‘ I- ~ - - - - I - . “ -

- ‘ ‘5 ‘ 
. 

‘ - 
, ,  

.‘~~ -I 
u ~~ 5

P[ * CJ F L  IS 0 A l T1 ME 000 }~ URS
- ‘  - _ I 

- ~~ - -
~~ .

‘
. I’ ~~~~~~~~~~ •

S
- 

- r. ~~~~~~~~~~~~~~~~~~~~ ‘ -g’ ’ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-i - -
~~~ - -  ‘

~~~~
-
~~~~~;

- - . P1A~ OUTF LOW IS - 7 - -
~ 0. AT TIME ‘ 0.00 HOURS - -‘ ‘

~ - 
-
. ‘ ‘ ,.

“ ~:c ~ , • - ‘
~~ - ‘ 

. - - .‘ ‘ 1 - ’~
- - - 

- 
- I ’ . , ; ’ - a ’ , _ ~~ I - ‘ - - I 

~~~~~~~~ /~~~‘ .
I 5 , F F ~t I  - ‘- 1 ~~~~ — . . 

- ( 5  -
- ‘4p -

~~~5 5 4t ’ 5~ I 
• ,  , ‘‘ , -

, ~‘, “ c ~~‘ , ‘, , I ~~ 
• ‘, • ‘ 1  ~ ‘~~ -~ 

-
• ‘ - ‘

~~~~~~~ 

“
. - • ‘

~~~~~~~

‘ • . - ‘ - I  

~~~~ 
I 

- ‘
: ‘ 

- -

I £ * , I I ~~... • I I I I , a a I I  - • • . • , . • , .  •

IIr_. 
~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ _______ ~~~~~~~~~

-- 
____________ 

~~• :: ~~~~~~~~~
-
~~~~~

-
~~~~~~~~~--—---— —‘~~~~~~~~~~ ----— — - - 4



( a  - .5 
-

~i ‘‘
- a ‘ ‘  - p’ ” - ‘

~
‘ • -

, (1 , /  —
I ~~

, 5 ‘ ‘~ - - 5’ _ -•‘ ‘- — _, C’

‘ — , , ) ,-‘‘7 .,-- -
- 

‘ 
5’

;’ i’
_” ‘

— ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ 9 P1-I~~ 
- ~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~

- -  

‘
, - ? ~ ‘ • ~~~‘~~~~“. p 5 t - - j :

~~~¼ , 1 ’ ,
~~~~~’, s : - 

;~~~‘~~~~•
S 

‘~ ‘ -~ 
, 

“ s~ 
~~~

‘ 

~~~~ 
~

I 
~ I $$fl ** o~ $$ h

i****~**** ,~~~ t~ 
I

-
‘ - , ~, - - u1 

- - ‘,~~~~~ u ‘ ‘ - - u I — - , ‘ - - ‘I - f l , :1’s ,1 ~~ 
‘ p ’ ’ ~ ‘5 

- 
- -

1 
I

-•
- 5 - • ‘ S 

- - ,  - ‘ ‘FEAR FLOW AND STORAGE (END OF PE R IOD ) 5U~i1’ (5 1(5 M I TIPLE rL0S ~I,u ’IT I i ‘113 COMPUTATIONS - 
~~-

‘ .
~ 

‘.;~~~
- --4 

FLOWS IN CUBIC FEET PEF SECOND (CUBIC ~ PER SECOST ) ‘ ,,~ ~ ‘~~r
S ~ 5’ APE~ IN SQUARE MILES (S 000 S E F- I OMLT EII~ ~ -- ‘ ‘ - -

- 
- - - - 

‘ u u - - - - ~~~‘ --
j

, - • -  -- - -- , I - - ,
~~

-_ 5i, _ ,

I I 
,‘4 1-’~~ ~~

‘
~~I 

~-
- 

— 
~~- F-SIlOS APPLIE D JO FLOO7 -- ‘ 

~~ 
- 

~~~~~IrERAT IIN ~
, STATION AREA PLAN RATIO I RATIO ‘ RATIO 3 R A T I O  4 RATIO RATIO 6 RAT IO ‘ i RAII9 B

* 1 0 0  85 70 60 ~0 4~ 300i I • 20
‘4 4 5’ ~ ‘S ~ ~S I 

/ 
~~~~~~~~~H( URICR AF H AT ,,,4~ 1 16 “I 7 8 644 531 ‘ 4 3 ~ ‘ 303 “ 7 

~~ 15~~~ / , I~~
- ‘~ 

- 
- 

‘ ( ‘ .41) - u ( 5  21,47)),, 16.25)(, 15,03)) -12.88)1 ’ 10.73)( - :8 . 59) ,) ’- 6 .A4 )( •~:4 ,29)V ~- 2,1F
4 4 ,‘~~~ 

“‘-1-~~~IQ UTED IO 2 16 1 0 0 0 1 0 0 ) ‘ C
~‘ I .4 1) 1 0 00 ) )  0 00) ) 0 00 )) 0 00 )) 0 00 > ) ’  0 OO ) (  0 00 )) 0 00 )) ,~i’~0 OPI 

-
‘

5- 5 ;, 
5’ 

I S -
‘ 

‘ - -‘ - “~~~ .‘ - 1- SUMMARY OF DAN SAFETY AN A LYSIS - -
~ 

‘ - ‘ - ‘  ‘ ‘ - 
- -  , - u 

- -“s 1

(54” 
1 5

I I  ‘~ — ~~‘ 1~~’r t
PLAN 1 • -, INITI IIL VALUE SPI LLW CP EST TOP IF M -*

ELEV A TION 890 00 908 00 ‘5 9( 3 I
I STORAG E 43 66? 66 ? 4’

OU TFLOW ‘5 0. 0 0
5.

- 
- 

I,-  . ‘ , - - -
‘ 

- -- 
I- - . ‘ 

- - --
- S 

-
- - S - ~~ 

~~~~~ 
- —

‘ 
5-

“
~~~~,

‘ ‘- 7” ~~~~~~ 
- , RATIO 53 1)155 - u MOXII ’ :M 7~ N7 ’ II ’ I ’S MAX I M - S’ S it~T(55 TI YE [~ ~: s ~

OF RESER1’IJIR [EPT N STOIIACE O UI FLO W OV ER TOP MAX 1(5 1 C
-

- ~~~~~ ~~~PMF W .S . ELEV : OVER ,IAM ~ - AC-FT ‘- - CFS -;  
, HOURS HOURS HOURS‘ - - I  

, - -
- - - .

‘ -  
- - 5 3 - :_ - - - -  - 

“ 
-

1 ‘0 899 03 0 0 0  1 ~‘ 0 ~0 0 CO P T- 
— - 

‘
~ ‘~ - .85 — 897,67 - 

- , OuOO , -
- 220 . - a O~ 0.00 , 0.1) 1.7’ “

70 8~6 31 ‘ 188 0 0 0 0  0 000
~Y 895 41 ‘~ 000 (56 0 000 000

- ‘ -5 
- 

‘~~
) (54 .51 u O,00 146 . 0. - 0,00 ‘ 0,00 - 0 .73

5 .40 - 893 ,6 1 0.00 -~ 
- 125. , 0, - 

- 0,00 -;  - - 0 ,00 ‘ ‘ . Y.Y  - 
- -

4 30 Si ’ 7) 0 0 0  113 0 0 0 0  
~ 

(5 ‘

7. 3 5 ’ 1 O 1  0 0 0 , , , 51 0 0 0 0 ¼ O ’ 0  T V )
.10 890.90~~~~

’ 
- ‘-

‘0.00 - 61. ‘I~~ ~, 0.00 0.00 ‘ ‘ 0.00 1 - -
- - 

- - 
‘ 

-
‘ - - - - , 

- - - 
‘ , 

u 
- , ‘

FLOOD HYDROCRA PH PAC KADE ( M E T ’ ) )  ~~
‘ - 

,
- - i 

‘ 
- ~-‘ Y -  ‘ 

- 
- - -

DA~ SAFETY VE T S’ ~J JULY 1978 I I
L O T  MODIF I LVI1 ~ F 16 FEB 7 ‘ I,

- -
‘ 

- - 

- 
‘
~~ 

2 • 
‘ - ‘ - 

- - : .
~~ 

. : - 
- ~ 

‘ • - 
- ‘ 

- 
-

EOI ENCOUNTERED ‘ I 4

F-> 1 ” C I 
~~~~~

I ‘. 
uI, *~~~~

5 - 

- , 
, - I,, - 

‘ 
I 

, - ‘ 
- , ‘ I “ 

~~
‘ 

~
‘ 

, 
- 
,~~- ‘~~

* ~~~~~ 
I 

1 5  (‘ ‘5

I ,~~~ 1 1 I 
- 

~

I 

~ I e ~C 5 5

4 ‘~~ .)‘~~ ~~~~~~~ I
~
, w’ 5 ~~~

_ _ _ _ _ _ _ _ _ _ _ _ _  
- -  

~~~ -i



— Z ’ ’~~~~~~~~~ T ’~~ i.,.,,.¼,,, ~~~~~~~~~~~~~~~~~ — -~~~~~~~~~--5-5-’-’5’S--~~~ ~~~~~ 5*’5’5-~ -”-- ~““~ “—‘-- -~-‘----- -‘--- ‘- ----- — — ‘—-—- --‘ ------—---—--—-

AI’I’ENI) LX I)

III )(I~I’(I(’)’

.-\l ’ T ’ I 5)4 I X  1

~ 

— -
~~~~~~~ - —

~~~
‘
~~~~

- a.~ 5 ,  - -~~~~-~~‘-~~~ -~~~~~ ---- -~~~~~—~~~- ‘~~~~~~~ - - - - -



- — -  . ____~~~ Sa~~~~~~~~~~~- -‘s,,~~~~, ,sZ’WL —- — - fl. s, - ~~~~~~~~~~~~~~~~~~ - - -

( : ) - ~~ ) (s ( ;  14 . R)-1’ lRI’

lFl ’d rock — ha m and Rci-ierv.-. I r

l-’orIn,~ t ion~~
’ lIrIs ’~~: lIaninit’r ( ‘r, - , ’k F o r m - i t  Ion  m d  D i , i ts ~in i ’ .

t , I t  I ls1 ) 5 1 3 ,\’ I’ r t ’ d o l l li l I L i I i t  lv i ’ d  151 i ’ l s O U u ) U . I l t  .~ ¼ , I I l d St l S I l ( ’ s~’ i  t h  Iii) o r—
S ~1) u )t i~irt ;‘ ts ’bb It ’ u OI1I ’_ t ollS. ’ I~~it  - - 441(1 SOIIIa’ Ft ’ si L I I I  ii’ . h u e  i-¼ ,l I id—

St  s~I1t >101 ) I i i ’ I ‘.11 i u .  Ii V . 4  u I ,  I l ls ’ ) Is ’S t u ’ . 4  I- 
~‘u i t , 5 1 4  Ills) Fi’ , t Ii i s ’ k

gr~i [Ii sj ~~s . 1 lIIIIs ’ IL  1 l oIn V O l V  S h i t ’ t s i  C O L l I O s ’ . Saud cr~ 4 105 ire L1I)I:llI,ir
- 1 t o sub”  rotit ~d .‘d Iluil r t z , I IIIi~~ - II - d (Ii a ui~i I t ’ i X I I  0 I IV I l ls)  >1( 111 II I t .~’ —

‘Ilk’ s ol1i ’,i 04140 1- _ I l  ‘ ¼  u ’uiIl ¼ LI Ill ’ 1 1 > 5 1 (‘0 a lId s sd ,iu I - - - s~t s)U~i I’ t i t t  - , VI ’ 111
q l I . i r t . ~ 111(1 SLI l IdIL t OIls ’ 111 - 4 ulIltr Ix  u ’ S  s ’o i lr oc  0,ItldSts )Iiu ’ , C l i ’ .  Lilk)

lI(’lllLIt i t . ’ . Ilk’ ilsa Is ’ I’s~) 0 . u ’  rod , t ) i  in  bi’sIsh. ’d • 4 1 0 4 5 — f l  S I L  I Ii ’, I 1 5 1 I > 1 ¼’ IL1’5I

Of  u ’ I . s ~~ , l~ ’s u ;i t It ~‘ iii1il LOIIIu - ‘ 4  I. ’ I t  .‘

¼ - III Lnt i’~ i s i ’ .’ , ’ 4 1 1 4 ¼ s ’ I l r l  I s ’ k l ’ I S I I l ) ’ I S C I ’ u ) 5 ’ ¼ 0 ¼ ’ l I t  i i i  l v  Iii I V I u \ s ’ I ls

I l i k i  l~s i d sp a r .  I~ I l . l 1 ’t ; : , I l in en  i t o  all.) m i g n i ’ t j t , - - I l ’ I~ 5 ’ I I I I I1 1I I  - Is -ce - - - u ’rv
mius ’ri I  s. ‘lh ~’ f r o Lh I l l s - k  I L  ‘ i Ll ’ . ’  to sl,n v ~5 1 I \  \~ (II 11,155 i ’ ., ,- r v L 1 L l1 1 l~~ ’

S x t l l l s ’ . )
~4 ’Lltj l( ’r( ’si S l l r t. I  I I I  . 4 l ~ s ),irk i l t iv s-u’ )  th 1u ’~~~I ‘10011 i r o n

0 1 , 4  [41 Ill)’ . Il ls ’ j l l( (’t’ I s~ s ’k I ll~ C l ’ , L t  L i I (It )s \ ’ l ’ s I\  i l l s ’ and I ‘ I s )  -~p.lr make
- -

~~ 
tI lt ’ Fiss ’k vs ’ry  toug h and ;t  rs ’ i l ip .

St  Filu S s I r . ’

\I liii ’ s lam s i t s ’ , )‘ 1 ’d C CI t i l t ’ }l,IIlllIls ’F Cr, ’1 ’i~ ) I s l ’lnLit ( I ’ll %,,‘Il i .‘h sIr i L~-
N ‘“ ‘F a n d sli p .I1 1u’~ t o  ‘ 5 i ~ . ilL l\’ u ’ 11,’Otl hu t r I IdCI)  )‘v a d I lLS ;.’ diki’ .
T i l t ’ ‘ s o  I OS ( I ’ m ap of Eli . ’ I I -h LlIloll I~ Il;ls1l’ ,IIIi ’1 t ’ ( ooo 1114 1 1 3 LIi. ’ w L  4 I I I  C T

d ia l s _ i I l S ’ 5) l s ’i’ I ~ll I L t  ussr lb I ’ I 3 )1. ’ 51,1111. l’Ii (1¼ I IlI ’t ’t di P5 t O  t (i.’ so~it ii
- I t  ai’O Il t 30° , but t h.’ II~~ )Ii ’ 4 ’ s t i r  I - IC ’  1 1 4 ¼  115141’.’ l r regIs Car i t
I - ‘~i~ 

1 oraL ‘t i lt)  s i t  I 11 I ti c ’ ~~ 1) 15’ slaIn I sltllld 51 i Llb,l Cs ’ t o  110 )lls ’Cs ’ii t unsI.’r
I ik’ li ~’e I’ l l s s )n ’ C u s )  t Iit ’ ‘ . ‘ I I  I o’.’ . I l l  ~~¼ 15 ~~l s ’iii lii I’.’ .1 u s ’flt I tRial loll of
I ‘ I’l l Li III, I L L  ilil(lWll lii L ii. ’ t ; i i 1 1 0 ¼ 7 1  )~oiic1 110 .1 u 111 I Iii’ :s ’e log i s ’ 1 5 ) 1
ft.’ lIlaC s I LI PI S LI  4, 011 1 1 V C 11i k.’ - - t I I i ioot ~sf t I l t  1 1 . 1  in d i  5751 shoi’
III. - (like Liliprox F I l l  I t ’I V j i ll i l i t’ ¼ I l l . ’ V i  I I s ’V , Lllld I L  I~ u ’I iI ’ Iv t .‘rsillll l—

S i l l s ’ ( C l  I lii ’ IllIlij Iod I t ’ - I s ’ t  t i l l ’ t I’LR’ I’ . h i i I Fs I rs ’ lu ’ I III It ~ ilIC)’ )5i ’d LU

• t (H’ 4 1 1 1 , 1111 fa ll  it iS IF. ’ kIlsiwl) I S - I l  h’. , I 115411 Ii )  I os ’ I I iI~~I 
110 th) t hi’

ll~Imm.,’t’ Ct ’es ’k LIlld sI t  1)1 . 4 0 . ’ to r us , i t  (I’ll.

4. ’4V l  b u r d en

( I I I ’ ¼ ts I t ’ i-l S i )  I lit.’ V I  El . ’’.’ 1~ I’ Il ’  C ’ u  - i  .‘,l 1*’ >  1)1 ~- ‘ 1 1 l 1 ’ .  114511 sit ’ri’.’,’ sI I l u ’s - I
lie ihanlmi ’r Creek Fsu - III.l I ion , Irls l - ;  I Iv sand and COIls ’, 10111.’ l i t  5 lioti l dt ’rs

w l ilt CI ’IU, ’ S C it  III ’ l u C i  - Il l.’ . ( ( 1 I L  1 , 1 1  I rom 0 I o I (1 ) co t  I Ill 5’k . I l l
t h e  s’ .’IIter of iii.’ VII 11ev ( 1 1 1 ¼  s O  11 11%’ 11,1111 CsI\~, l u s T  Liii’ (l0I,’OIlSi’4OSt’d l11u1

s-- - - I t t iered ill ChiLl Ilt ’ -

—. - - . -~~~~~~ 5” - ‘ — ~~~~~ ‘ -~~ -
~~ , -T.t~~~#,5,5,S.C’S —~~~~



— - ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

A~~i l fer Clsara5 - L e r i~;s i c 1 ;

Iii abase iS a V t ’ I v  impe rtiieab Es ’ l o s  k . ( rouu(I w ,i t o  r WI’’.’s lfl(’ is I i s
t.’itt ir s ’ l V a icing 0 tn t s i l l s )  ot hiu F fl’ IC tsil’eS. the Ilallilne r Creek )~ ‘d s
L i l s ’ a l sso ri l i t  I V s  Iv ifllpi’rIIis ’;lh Ie , ground s-at s ’r IlIOVt’S almost ~‘1It ire iv
a I oIl)’, bedd lug p 1 ,‘ine’s , slId f rat’ 1 (11.-s. Tests made in (lie dt i l l l io l  e~hid I c at  i’d tisi t t his ’ t-u’..It ik’I’&’d ill i i h i . IC t ’ was f l l011 ’ )Ie rllIs ’abl 1 ( 15111 t he
cIt ’ s’omposed si I . 0 1 : 1 5 5 ’ . h i l t  S I1i4-’iIIlI i t 1.1 I I sI rs - is 5 1 ,1 :11  OVC 1’.- IlerlIi¼’_( t ) ii’

one sandw to lied he twt’,’ll t lie dt’ s’O nhiioss ’d s h IL l  ha Is (near slur fa ( ’e ) and
I lie f r esh  si izil~a~ e; (dept lis of 11 to 30 f . ’s- t  )

1) LSCUI¼IS  loll

Hi l lS dam W:i~7 150 1 s ’oIlsl r i i s ’t (‘(I I u ’ i lilpotill d ss ’ a t s ’r , li nt to hold t al l  ings .
II Is~- t - I’ f s ’ I - .’, has :1 dra in  I ’ ll li,- r t hat i  Ii 01110ff trench. It s Ill onl y
h5 ’ (‘OlIliIIt’II I i’d t ha S tilt’ des ’oillpsssed d [a bas &• I S I S  a li i gli ¼’ Hi’’ r’ont cut
aIls) I ha I I hi’ (11151 cr lv  1 ug pe rnis ’ai’ I s  - zonc’ cotil d keets 11111 1 ¼’ I CV W i t  L’4ild

he re) ore , 5115 CO~~ 1 lb le to  sI I pp:i c,s ’

5551 11- s s ’S of I l l) Cr111.1 I 15 51 1

1 . i.I)iI1:Ilil , I) . ~t . .i usl Cray , C. ( I  9 7 2 )  - ‘‘ Ceo los :v and Origin UI d i e
‘hr i : 1 1 5  ( ‘  31.113110 li t  i’ Pu ’ps~ C I t :11 Cornwall , Pa, ‘ . b’ ,l . (leo lo yic ,i I
Sl i rv ev , Iltil let in VI ‘f~.

2 _  s\ I r }‘llot s’slr s t il l s , ~l ,t .‘d I u S l I ul . SOC Ii’ 1: 20 , 0011.

1. Cor s ’ b o r I n g  s l i t  .1 I n  ft I.-.



- ~~~~~~~
__  

~~~~~~~~~~~~~~~~~~~~~ ‘ ‘

t ’
~

I- t I I  UH I (‘ - (1 - — 2 ,i 1 i i  II~~S

J.~~~~~~~~ hs ‘~~~~7~~~~~~~~~~~~ k e .

(geology fro i~i l a .  Geol.  Surv. l~epoi’t M — 5 6 )

I ~ 
(l iabase

~~~~~ 
~~~~~~~ Rammer Cree k F m. -. san dstone an(l shale

Il’ ’ ‘ ‘- -
- 

~

~~~~~~~~~~~~~~ Hammer Creek Fm. — coiigloincrate lenses

~~ J Mill  lu ll Slate

Buffa lo Springs I ’ m.

— fault

— .  — ‘—  air ph oto fractu r c tr a ce
SCALE 1 24 000

- (I

~f~:-:~ j ~~~- - -~ - 1 ’ T - T)s ,,a m~~
u’ 0 s R W S ~~ — - - - -

sOLO (I lsXX’ VOl 5 (V ~~ t5 W*\ ’ I~,t5 ” 1103 ruT
_~~IO5’CL ~- - 1 ~~~~~~~~ I ~~~~~~~ —~-L r ::Tsx.o :i~ c

~ 

—- - 
~~~~~~~~~~~~~~ ~~~~~ --- -~~~~~

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

—



- - - - -~~~~~~~_r—- = -

V

APPENDIX E

P1 IOTOGRAPHS

L 

APP ENDIX E

_ _ _ _ _ _ _  j



_ ,_,.~~ ,_ ________ — —

__________ 

________ . 1 ,  

: : i s ~
1
~~

1
~

1
~

~~ 
_ _ _ _

~~~ 
~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 

_ _ _ _ _

___ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ II

•1~ ~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I) l)W iiS t 15 ,1111  S I s i p t ’

e. 1 t  ~ .
‘~~~~‘~~~~~

‘ I~

~~~~~~~~~ 

~ s~ I’l

1 
~

,

5 ’ ’  5 , 1

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

‘. r _ : ’,~
- ,‘.~~

- ‘I ’ III I u ’~~s l ’;
- ‘ 5 - ,  ‘ •~~~i~

. • . 
.

. ~~~~~~~~~~~ 
-

I I  5

,—‘-- 

~-,S ~~~~~~ ~~~~~~~~~~~ -~~~~~~~~~~~~~~~~~~~~~ ~
“ “~~ -



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

-- -- - -- -
~~

-

- 
. , j t .

K. ,. r v s l  I r wi I h dt ’ tn t  t o w e r s .
Dam u ha, ’ hi ground

W J~~~ ~~~~~~~~~~~

I 

_  

‘

~~~~~~~~~~~~~~~~~

I .——

, ’. . 1 T  _  

_

it I - 1 f’ ‘ , i l  ,
PA— ~ 5) 7
Pla to ’ 1 — 11

_ _  - - _ _  _ _  

— -- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- _~~~~~~~~~~~ S~~~~~~~~~~~ T~~~~~3j~~ ~~~ “ ~‘ ; 1,J ’~~’s ’ :‘- - 
~~~~~~~~~~~~~~~~~~~~~~~~ - .~~-



- 

;:T--
~i~-~ ~~ ,e .i•),~~~ ~~~~~~~ 

‘ 1(

(-i t ’ss ’rvo I r — ~, l l 5 s  l i i  !‘ , is ’k ground

• 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.

,

±i
p

,

, :‘~~~
1
~~~

t.. .

~~~~

T ,,is ,k I ug down s I t s ~ ll f rom t op o I dam

I ’ _-\ 5, 1 ,’

P l at  ‘ I — I l l

_____________ _________ 
- - - 5I  ‘T :;~~ ~~~~~~~~~~~~~~~ - T~~~~~~

’ 
~~~

- 
-

- —
~~~~

-
~~~~~~~~

-
~~~~

-

,,• ~~~~, -~~~~~~~~ J 5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ (“



-

APPEND IX F

P LATE S

ii Ai’I’ FNIil \ F

- ~~~ Si~~I1U~~~~ :i ’ ~~~~~~~~~~~~~~~~~~~~~~ 
-, - - -  - - -



— — - 
~~~~~~~~~~~~~~~~~~~~~~~~~ C- ,,,u z ’ - ——— - —-. - .

~j  
s ~~~~~~~~~~~~~~~~~~~~~~~ - ‘ “T’ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

- 
,Lst&” ~~~~~~~~~~~

t 

f I a a 5 ) - _
\ .  ‘ “ 5 ‘ ,,,I -‘ 5 - 5 ‘ 5

~ H? 
~ ~~~~~~~~~~~~ ~~~ ~~~~~ 

- 
, ‘

~ -~ •~~ .. I - 5 - H I - - ~. -I 
~~~ 5, 5

ç~ ;‘ — ‘ - -.. - -‘ -
- -

- 
- ~;-u - 

- ~:‘ s. . -. . ,, —
~
‘:

~‘:, 
/ ‘‘:

~ ~ 
- • ~-i 

~ ‘ ?~~~~
‘ 

~
- ~~, ~~,

t O  I’ ‘ ,~~~~~~ s ‘.,
I I 

- ~
,,, -

. 5 - ’ ’ - ’ 5 ‘4 -,- 
- 

(1t l \ ,lI - I ‘~s, I’” .s, - .5’,
a . , 

- 5 - - ’  
-5

___) - - - -
-

— 

v u / I06 
) 0

- : a - 
a 

* -  - - - - -~~-~ ‘ ‘~ I
. , 

- ~ ~ ~ ~~~~~ t 4 o n ~ s~ ~~~~~~~~~ z
~~ :

i( : — -~-. - -
- ). Een s ‘ I , , ,  

- 
- 

~~~ 2 ‘ ~I - s u~su c -
/ 

I 

~~ 
1~~~ 

\l 
- I I l O ~~~~~~~~~~ I

S ‘
:~ 

I

- 
- 

-
, ~~~~~~~~ I - ~ - K :“- ~~ ~~~~~~~~~~~~~~~~~~~~~~~~ 

- 
, ,-~ I~~~ ~ IS, spo l , , 5~ n

~~~~~~~~~~~~~~~~ 

~~~~~ 

~~~RRJS B URG ~~~ ~
, 

I 
~~~~L~~I 

4 1
1 b I 

~
7s

S 
~~~~ ~ , ~~- ‘ ‘ \ ‘  

~~~~~~~~~~~~~~~ 
~~~~~~

~~~~~~~~~ 
‘

, ~ ‘ — I l~~ 
— 

I ,

~
.~ ~ ‘“ ~~~ ‘ ‘ - , .~ V- :‘ -“ ~ S • . a, , - ,~u 

- -u
~~

-
~ ‘ ‘L1- 

- 
,
~ ~~~ -

~~ 
\., ~,_ ~,, I I I  I 1 I~~~~~~’ _ i

- 
2hi~ r ‘I •u lI9a65IlIOa~1~ - 

~‘s,, , , “K - ‘
~ 

- - _ _ _
\ - - ‘ ‘ -

- 
-‘ I ’ ’

I 
I

- , .

‘

‘ . 
- 

‘ 
‘~~ I’ ‘~ 

Ys u l t I  Ju Iy~~~~~~~ ~, 
‘ 

- 
- - - , --  

- 
-
~ 

- .~~~~~~~~~~~~~~~ u ’e~ 
- 4 -

I - ,” ‘~ ~~~~~~~~~~ ‘
~,, ,, ,

t5,, . 1  L u ;  .- ‘ “ ‘  
—

- 
5

’
- - ; , — - s’ - ’.- _~_

I S 0 
I_~5~~~~\ 

LAN ( ASTER I

I I ’. I ~~I F I  i 5 ~~ 
I 

~ 

r L 
I — 1 ~ ,

—~~~~~I ’
~ s 

~ 
5r’ )I15 I ~ I

, ,YO RK r , 2 ‘2
~~ 

“ ‘ 
~ ~~ 

- • -~ 
I, 

- 

- - - ~‘ p  - - - - ~ C ,sIe’.CIII~- _ 
~~~~~~~~~~~~~~~~~~~~ 

, 
I ~~~~ - \  1

S u - “ - _ 
~

5”
~~ ~~ 

- ‘ I 5 , s ( / ,
‘ ‘ — 

~I 1 \, - - - 
Is , 

— ‘ ‘ ‘.H-- - , - - . —

-/ L. ~ ~ 
\“‘ - ‘\~ 

-
,
~~~~~~~

‘ “ - -  ‘ -
~~~~~

• 5 - s  . - -  - I - 141, . / ~T~ui 
~
“,

~-__ 5s 11 5 b u  - ‘ u J ç ,
~~ I C 

1511 aslc,’~1r li C—~_~ I
1 0  

K ~ ~~~~ I~~ 

I~~

/ ,
~ 

5 ‘\ ~ 
,~ I

~ 

1 a,- ,,’ ~~~~~~~ - ,
. , I 

~~~~ - 
- l u  

- , 
- 

-‘ - _ 
4

Ils~ver ~~~ ~~ - . ‘ 
‘ ‘ - , “ ‘ ‘ 

. ‘ ‘  

~~~~
‘ ‘5 

- , ~, ‘ - I

- 
— :

1 - 

~ ~~~i * l I l s I ~ ‘I , - 
- 

‘ - ‘ 
‘ ‘ ~~~ \ -- ~~~~ 

- ‘_
\ -

- 

~
, LOCATION PLAN

- - - ‘ ,~~ , —.s~ l ,,, sI, ~~‘

~~~

‘ -
-:

~~~~~~ 
‘ ~~

. / ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ CORNWALL TAILINGS
-
\ ‘(/ 5 5 . ~ ~~~~~~~~~ ( ~~~~~ 

~~~~~~~~~ DAM
I 

~~ 

I~

- ‘  
‘ 

~~ ‘ ‘451 
“

~~~ 
~~~~~~~ ‘ ~ ~~~~

‘ 
‘ P4 , 597 PLATE I

~~ _ :~~ ~, ,
I~ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~~~~~~~ _ _  
- m-

~~~~



F—.——— 
-- -——--- _ ‘ .  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~

r ~l\ 
. 

~~~~~
- 

~~~~

‘ 

- 

- 

-

\ \ 
‘

,,,, ‘

-

~~~~~~~~~~ 
- 

~~~~

,
. 

‘

- 

~~~~~~

“ 
- - 

. i 
-

- 
-

- 
- 

. 

.
“-- - 

.
~~~,

- - 
\~ ~~

•
_

~~~~ \ 
-“ :

1 
. 

-

•BM III , - —

/ 5 
- - - ,, r - - 

._i.. — — —

/ — — r — .~~:~rnwall - 
.. 

- ‘ 
_____

H~ 5 5s ’se ’  
- 

- 
- 

- -

:~~ . ~ ,~ - , - 
- ~~~~~~~ iio v ~~~~~~~~~~~~~~~~~~~~~~~~~~~

I •. 4.,/ 
‘
~- ~~5*~ I l  

‘ 

‘~ 

I ‘ 

. .
,

‘4’ ~ s- ,.

I ‘
~~ 

) -
~ 

Tat.. - — — -

/ 
,.,
, — ‘ ‘

~~

‘ 
Anthracite —

p 
“ ‘ 

~
— — I

I 
— I

•~~~~~~~ ~~~~~~~~~~~ I

~~~ : ~; ~ Cornwall 
~~ /~ 

~~~~~~~SIT~~~~~~~~~~7~~/

- 1~ \ Coniw*li . s - - 
- 

- t
’ \ \_..

~ “ “~~ Fur t~e, s,~, 
- -

a ,~ Min~rsV ~I1ag~ D R A I N A G E  AJ~EA ,
0.2 SQ. MI. I 

N
- - - - 

- 
- - - 

- I -
) “I _

•

~~~~~~~

_

~~ 

- ~~ - - 
- - 

‘ 
-

~ I - ~5 t

lu ~~~~~ - 
- -- ~~~~~~~~~~ ~, -L i - - ‘ — ~

- - c.

-

~~~~~~~ 

- 

: - - 

‘ 

~~~~~

‘ 

—I

- - 
‘ VIC INITY MAP

~~~ S - 

U.S.G.S. QUADRANGLE

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

‘ 
CORNWALL TAIL INGS

- - 
- - - - -‘ ~~ 

,
_ .

~~

— ‘ “ 
- u DAM

- 
SCALE I ” : 2,000’

PA. 597 PLAT E U

- 
~~~~~~~ -‘!s~ -~---~~~~~m — - --

~ 

~~,ssfs ’u4. ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 0 
- 

~~‘ - -~~~~~~~



tif
-

~~~~~
“ ,. ‘ “ 

‘
~~~ ‘/ ri . ‘ / ‘

:~~ _~‘~ “— 
~~~~~ ‘ _. ~~~~~~~~~ \‘ ‘ ‘ 

, ~~~~,

~~~~~~~~~~~~~ - ‘ 
~ 

S a~~~..” 
/- ‘ ‘

~~~
— 

~~~~ 

- -. 
~~~ 

• 
-u .. 

- 
5

” . 

-~“ 

— ---,
—“

‘-—
“- 

‘
‘5--u 

‘ ‘

~

,, 
-

-u
~Z —

~il---- ‘ ~~~~~~~~~ -1t-”---
*,? ,~ :.~., 

/ 
- 

‘

;~ 
I ,

~~

, 
‘ 

- 

‘ ‘
71.~ 

‘

- 

- ‘ 

‘ 

~~~~~~~~~~~~ 
‘ 

I

. “ 

- ‘
- - 

, / /s , . _

— 5 

/ 
C 

/ 

5 

I 

~~ ~~~~~~

- 
5

’~ 

‘-
‘ ~~

-u
5
~~ 

5~~~~~~~~~~~~~~~
(

’

- 

. 

/ 

‘ 

- 

~;‘\ , 
‘~ .

s 
,
~ 

/ 

-

1’ I 

/

r 
—----— - - ..: ‘ - ‘

~~~~
-
~~~ - ---u- -~-= ~~~“ -



---‘--5’. - - — - ‘  
~~~

~~~~~~~~~~ $~~7 - 
-

~ ~~~~ ~,J

~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~ Lrr~~

-..5/;-’~
- N~J~ 7 1

~~.
’

~~ q~~ 1
7 

•

~~ ~~~~~~~~~~~~~~ / 
~~~~1~~ ft~ 

-‘ 

- 
/ 

j - 

‘~
1”

—~~--- ~~~ - 
‘

- ‘ :~ ~~~~~~~~~ 

- .5 

- 
‘~“*7 ‘ -‘ .‘ 

-
. 1 

• 
. 

- 
._,_

~~~1 ~
- - -‘ _

I
_

_

’•

’

i ~~~~~~~~~~~~~~~~~~~

_ _ _ _ _ _  

‘5
. 

/  

‘5
”’

__ I ‘

ø.• *s ~~~~~~~~~~~~~~~~~~

1 

— 
-

~~

_ _ _ _ _  

;- ~~~~~~ 
‘

~~~~~~~~~~~~~~~~~~~ 
,

,
;.

4 
S I 1h1~

.
‘

~~~~~~

-u 

- I 
-
~

-
~~

/ 

• :::~: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

/ .. 
, 

‘

I

’ 

/ ‘/ ~j ”4~~t~
.. 

w ~~~~~~~~~~~~~~~~~~ ~ L. I 
_ _ _

- 
_ 

~~~~~~~~~~~~~~~

i’

~~~~~~~~~~~~~~~~~~~~~~~~
;,_ _

~~iJi ~~~~~~~~~~~~~~ 

-

~~~~~~~~



-

~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1~ 
-

- 
“I •1

• I 
-,

( I 
— ,- - - - ‘- - - 

‘

~~~_ ~•,,,,• CWL,&~~ 2 fl ,4~~~ ~~~~~~~~~- ‘ b.., 4.,J ..à —‘~~~

— , •
~ 

. -. 1
- 

~~~~~~~~ 
! . “ ~~~~ ‘ 

~~~~ -‘

3~~~,- - I-A  ~~~~~~~~~~~~ a-s

‘S. 
‘ 

- 
.

5.,,,, .

I. ... ‘~~‘ . 4. . s , ’• s , . . d

~: •
/i :.: .:. ‘ - ...

‘
.. ‘ . a:’:,.~.. .’..”~’~::’ -

‘ ‘S

~~~ 

-

~~

; [

— ~~~~~~~~~~~~~~~~~ ~~ ‘~~‘ ~~~~~~ -

_ _ _  PLATE EC

- - - - - - — -~~~~~~-~~- 5-



- - - —~~— —--~~ 

~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~

II



- 
~~~~~~~ - - — _,.... ,_.: _-__- ~~~

—- — — —‘- ‘ ‘ _~~~~~_~~r~~ L_~~, ~0 ~ 
- — - — 

~“1

1, 
~LL ,j tar 

~ 
1 ,-t4. -% ~~~~~~ “ - -

~ ‘5- 
~-~1
” 

~~-5’S
St .  - / — .— ‘ - 

‘ _ - - “ 
- - - - ‘ .tt~S, - - -

- l’ ”
~~t , - -

‘

E”±~~~

’ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

ss crsos,. 

~~~~~

S~~~~C 5-- u ® L~L

I 

. 

_ _ _ _ _ _ _

- ‘- 5- __/ 
~~~~~S-3L, ~~~~~~ 05- ~ 4 s~5~~~ ~~~~- 

AI1~~~~~ 1S CO~ P4WALL. DIVISION
BETHLEHEM MINERALS CO~~~AII’Y

a~mw~E i cc~~~~ Co~~~RA1~ON • PA~
~~~~~~~~~~~~ 

-

~~~~~~~~ PL4
*.,iiu.ps,’1~~~~~~~~~~ — 1

‘15,5, - 
-- 

~~~~~~~~ 0’ - -  -—- ‘ — - ,- “ “ I  -~‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~I5~ ~~ ‘~- - ,s- ~~~~~~~~~ Sr ‘ —



- -  - -— ‘——-—‘— ‘—--- - -~~~~— - 5 - —~~~~~~~~~ -5 —5’-----’— ----— - - -

-

, 

_

-

S 

‘ “ S  
‘ 

~~~~~~~~~~~~~ 
- •  

~~~~~~~~~~~~~~~~~~ ~~ ‘0 , -~” ? ‘ 

- 1:1

~~~~~~ _ ‘
~~~~~~ , /_,~~:

V

I~~~~ \ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

541St, • f l_ b C ?  t.Afl?

ry.’, *5, •5S ’ ,~Lu ”10Y *‘ ?9SL W~~ 5 AQ* I
pp CORNWALL DIVISION
,.,,, BEThLEHEM MINERALS CO~~ AI1Y

9IThLEHEM CORNWALL COPPoRA’~OW ‘ PA .—5 97
a’.~ 

,
~ : P LA I E I~S . b_ A .  —

- _ 
—- - -~~~ ~~— - - — —



______________ 
-

1

_ _ _  
‘—-5 

~~~~~~ I 4 .

S 

‘

~~
1 , ,  ,

,
~

. 
[/ :~~~ i-_ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.

. _ _ _

- . ‘- 
— 

I ‘ 
I 

—~~T --: “~4 Lr~- - I I

• 
- 

- 
0.5- 

‘1’_
~ ‘

~

“

~~ ~I

I - ‘ L ~~1’~~~~~’~~~ ’

I 
- 

L,± _ii 

- 

I

I 
“

-5 

~~~~~

4 1
- - ‘C - . 5 ’  -

• 
- 

“ 1 ‘~‘ 3’  - - ,  - - - 
- - 5, ‘1

- ‘ - , 
- s • - - _ 

- — - - 1 .J~~ 1 -

- ‘ I 
5 ’  , 5 C

-
- I 

- ‘ 

__ • .~ :5

I ‘
I 

— 

—
— I

- - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~

2 7 4  r 
I l ”

____ I 
J

i -

~ 

~~~~~~~~~~:~~~~— - - -- ~~
-- - — — --5 - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



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

_ _ _  

- 

‘I

_ _ _  ~~~~~~~~~~~~~~~~~~~ 
~~‘Tc 

-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~>~~

--

~~~~~

~~ -
1~~a~

_ _ , __ ‘, — 
S

I

- -:~ 
‘
~~~~
i,:l-L - ~~~~~~

I I

:

Sr

I — Jt.# a~4

- . 4

- - I - 
~~~#. s-.—- .a.. - ., ... ,~.J — .  ._ ,..

I— —i ’ -- - - 
, .5—’ — 5-.’ -• -. — •~~‘— ~~

I I 
- 

‘ -. 4 •.~~‘ ‘ ‘ — _,,,_ ,,. , ,, _ ~~~
- -

1
5- - -_ -

~ ~~~ 
‘ — .  — ~~~ -. ~“ ~ ‘-—•

-
‘ PA. 597 ,~PLATE ~~~

. - _____- - 
1 ‘

~‘ ~~~~~~~~~~~~~ r ~~~~~~~~~~~~~~~~~~~~~~~~‘ 4 ,’ 
‘ 

- 

~~~~~~ ~ 
.41’

_ _ _ _ _  

p

_  

_



— .,‘ u_ - . _ ‘ ‘  ,, — u S ..’ 2_ - - -v”1r’ r ’y~~’- ,~~~~~~~ -.u—-, ., ,,,,__,,,--- --,.,-~~~--— . ,,,~~+.0’-’- — 
- 

- _ - - 
— 

- - - ~~~~~ — ‘—- - 1 ~~~~~~~~~~~~ ~
..
~~~~r/ ~~r’W ’ -

t.,. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~ :‘1~M______ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.,~~~~~~~~~~~~ . : “ .  
• 

£ .

— - —_ - - -  ,~-~~I__ S- • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘ ‘ 

l ~~~~~~~~~~~~~~~~~~~~~ ‘- ‘. . I .  • -~ . ,,.~,. p— -  .~~~~~~ . 
‘ -. ~~~. . 

- 
.1.. ‘ - - . 

~i1-, z’~’ 
‘-~,‘ - ~~~~ ..Sd,4.) - .  .S4~4J , - - •S. ~~~~~~~~ . - ‘ . P

- —. - ‘  If, . ., •,f~_~ • _iS • 5 “55 - ‘ ‘ • 1

- ~~~~~~~ 
‘ :.. 

:i ~~~~~
-
~~~~~~~~~~~

- 
~~~~~

-‘
,,
.‘

~~
- •‘  

‘~~
- 

-

4 
— • -‘ ‘-1. • 

‘I

I ~ “ ‘ I

- . 5  - II

C:

. 1 1  ~~~~~~ .,., ,.à.,, .
“5.

- - 

‘ *5 1 . ’ ’ ‘

- I . -  - -

- _~~~
-
~,~~~

-• I - - -~~ - , j j55
,,

~~~I4sS “

I - - ,  
__ - ,  

— 
I

5’, ’  
. ‘4

-. 
I~ 

~ 

‘~~~~“ 
-- -

~~~ S

r LT 1 L JL~iTJLJ ~r~:
047455, I?

I ~~~~~~~ ‘

~~~ ‘•. s’S’. , 45. ’I a. pp..-.d .~~. .~..“ .
*4.. — 5-., 4 ~~ .~~ .*,.4 . 4. ‘-1.) Ia.’ .~~~

~~~ 

- — ~~~~~~~ 4 I•a. 4’*~~ SI.. .H,~~~~.S ~~ ~~~55 a.
f~~~.. — .W,’.4Jb... ..~ Ii~~..-4.. ~~~~~~~~~~ 4.~~~ .4..’. 04. S/-u.v 

~~~ 
a’5 ~~~~~~~~~ p4 597 ~‘

~~~~~;. PLAT E~~~

4’.’ . 

- 

‘ .‘
,. 

,
~~~~~~ 

I
. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ “l
- •

... I- ’. 
‘ ‘

• 
‘i. ’ ~)T.I 5~ 

., - ., ‘~~ ~~~
‘
~~~~~

‘ ).J~~~~ CC~~NWM.L uIV~~ OI4
s~. U’~TIILI1~ N ~~~~~~~~L$ COW AllY



k ’ S  1,51 1 L UI 11t’&’ , I lS I I ~‘5~5’ I

PI,st~’ I — I I

- —-~~~~~~~~~ - - -  

- 

~~~~~ 
-
‘~~~~~~~~~~~~ :~~~~~~~~~~ - - — ~~~~~~~ 

~~ *c’.~T.

‘
~

r
~~~~~~t:*~~~~~

, ;
~ ; ;

~~1:-, 
‘ ‘  

- 

‘ _.

~~~~~ 4 \  .- u

~~~~

-’ -u
~ - - 

I

- , s ” )
‘I I I5’~~~~ ’4 5 f Ill ? ‘ ‘

~ - j .a,.
- 

S 
~_ .4 ~~ ~ 

S ~~ ,, p5 / , 
~~~~ , ~~‘S 

~~ ~ ‘ 
- - 

I 
,~~r J/ I~ ~~~~~~~~~ “~~“ ~ 

~~~~~ 5, 5- •
- 

“—‘ S t 5 -
-i’ ‘ ) . 

5 

4 

~~~~ ~j ~
- /  / I / r  - 

‘ /
I 5 ‘4 5 jII~
5 1 . II I 50

5 ~~~~~
5 5 1 / f l  S

ii ‘

~ ~ III a~ ~‘ — p.- -’—
— s* I .4 s/s -, II
5, ~,— ~I ‘

• A 15 ” t t!  ‘. “ ‘ ‘
54 k I~ 

— -So 
~, S

~ 
I~~~ I ~ 

I 
, : 2  .- 4 -1 ~~~ u~~~~5 , - , •L ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ ‘... ,..-~~~~~~~ ~~~~~~~~~~

I 

- 
~~ ‘5 

• —
~ 

- _,J_ 
‘ —

- “ ___ _
5 - us-’5~~-p - I s ,  _ ,,,-~~~ - , 1 ~~~~~~~ 

,
/ 

~ 
5 ~~I \l

— ‘ 
- ‘4 ‘ - - -

S I -- II I

\ ‘ ~~~i~ ~~ c
\ ~5 L -

S.

a ”

~

‘ -

-- - - 5 - - ’ ” , - 
-

-‘5 -~~

- 
- - • us S. -

‘ 
-

_ — - ‘
- 

~; ‘i  
--

-5 -
- - -5 -  — 5,

-

— - “ 5
“~ - .~) I

- 
-

- S~~ - A ’ u~ ~~ ‘ ~~- -  c’ - 4 A * - 4  
~~~~~~ ~~~~~~

~~~~~~~ 
~~~~

4

i_S - - -----— - - - - - 5 -  - - - - -



F ~ _ _ _  
_ _  

_ _
_ _  

_ _  

_ _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ A
/ , ~. ~ . 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~ _ _  I
— #4. pp. • ~~~~~ 

. .. 
~~~~~~ 

- - .
~~~~ 

..
~j  !~ ~

— 
~~~~~~~~~ *~~‘

~5 5 —, ,,4 5 i~~ ..~,.#. ‘ __________________ .
~~~ 

‘ - - — - .~~, . ‘‘ r’ ’ ’ —
5, ~. ~~~~~~~ ~~a ’  p.” -- - “~~ ~~~~~~~ ~~~~~~~~~ - - - . .-_ - 

‘. 
‘ -. -, - 4’~ 

.
‘ “  

- -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ a~~~1k24 ~~~~ ‘c ~~ i~ 4~~&I 2fLS..~~ ’ 
SI 

~~~~

, 
- 54,

,,.,,,-.~~S, .. .‘5.. S..~~ M.a..~L# i~~~ ~~~~~
-$ - ‘ 

.
‘ ‘ . • -, -

,.,.9- . ” .. /4.4 44. pp. 5 4... ~~~~, ~p ~~ ~~~~~~~~ 
S ‘ ‘- ‘ - ~~

-

- 
- 

- , . 
‘ 

‘-
~~~~ 

‘
. 

~~Iv’t zS ’q, I’ - 5  - ,
- ~~—~~~~~~~~-~~~~~~- - -  - - - — - --

~~
- 

~~I ‘
,

- 5 - .  - I / ‘
~;5
-;:•t~ \ 

- ‘
~~ ~~q— ~ -~ ‘~~~~ 

- 
-

~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 

-, ... - - . ‘
~~~~~~~~~ ;

- - ‘-- -  ‘

__________ -- — ______

“
~~~~

-5
’

~~~~ ~~~~~,i

_ -

~~~~~ j’~rtuj~, —
- ‘ - - r

‘ “S - ,g
• 51S

. 5 - ’  ‘ S’4 “- ‘ 5 ’... ’ 
- .

- - ‘ -- S io~~~- - 
‘ - “

~~~ 

‘

-~~~ ‘ I~— ’-~-’ ’ r —  ~~~ f t
~ ~~~~~~~~~~~~~~~~~~~ t - ~ ~~a.—’ I u~5~ 

~~~~~~~

~~~ I~~~~~~~- I -S~~~~~1jr ~,5. I ’. 

:1~~~
’

- , - ‘ ~~~ -- - I - - ~, - ~,I ~~~~~~~~
- u , — 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
•p~~ 5• 5 ~,r I  

- ‘

:~~~ ‘_ ~~~~~~~~~~~~~~ 5,~ u; . -s  

~~~~~ 
‘ ‘.

4. ~s. I #4., 6.. 5~ ’~~.44 4 ~~./ p4.., 4’ ..uS 04i4 .. .
_‘.~~ I_,.#,

‘ • - ~~. 45 ’ ~ . ‘ -~ a. .. - -. ‘. “ s,. . ~~~~~~
“ 50 - ‘  D.M-~~~ ’~~ .’ •fl .S’04 4..’s.’ - .‘. . .‘~~~ ../4 .h,40 ~~~~4. .

~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-
‘ - — 

,~ / f ’~~~51 5s”s 4•’•’5 p4.4’ 4, ,— ‘ ‘ -  ,.. ‘ - - -‘ . ‘ ‘  -

I . 5 - - 

~~
‘
. 

- ~a4 sI’., ,. ,p. ~ 
,., P5 4- . . 4 , s’s .’ ..~~~~~~ ’.’5 -~~I.’ 5,,,. ’ ~~~~~

- ‘
..

‘
S.:~~~a

’
- - ~ ~~~~~~~ 

- 

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
- ,, - ‘ — - 

~~~ 5’) ~~~~~~~~~ dft..** ’ *~~~‘ ~.. ‘.- .s s....i.. .“. ‘5, ’v ‘~~‘ ~~~~~
_ - ~

, , • - 
I , - I ‘s’-~~ZT* 4* .s..,s #4. .. - - ‘5.’. ‘.ul’...M .“~~ ‘ 

8 - , \ ~~
‘ - S ,‘ • ‘ 0 ~ I ‘ mi’ ’ Th. ..‘.‘ -. - 9’.’ .4 4. ’ 4. ~~~~~~~ ‘•~~~~

~~~~~~.~1u/ 5 ’ ~p ,j - - - -  - 5 — -

- ~~~~~ ,- ,‘.,, -‘ u ~~ -.~. •“. ~~ ~~~~ ~— ‘ ~~ — — -  ‘ - ‘ ‘ r
5 

~~‘ 
~~~~~~~ ~~~~~ 

V
~~~~~~~th

r~ ’ ~
-_-~ ---~‘ 

o4.:~~~~~~~~~~ ~~~~~~~~~~~~~ fS’5’ ~~~ •,,:; _.‘~ ‘:;~
‘ ‘~~0

- bl~_u.i~
_
~

_ 4, f ’ 4’4I*~ ” ~
‘ .‘-‘ - S,. .... *p..4

- —- ~~~~ •4.P... .54’ ,,,,p..,,.., . .~~~~VIS4 . ~ S 5Pd
‘. • . . ~~~~~~~~ •-..,. .. #),. .....PbI...la.. ~~ ‘ ~~~~~~~~~~~~~~~~~~

- 4.•_~~4p•~~,* — P1 *40 .5. a4s.., • • -

.4 1 
- - - - , ,, 5~ .4*4. ~~~~~ .‘ .‘ ~~~~ ..14 *‘~-4’~~ It1’~~ *Iu,~~

~4 p~l• I S • ~ 5’ . 5  - 5 1 
- t~~~~~~

5 ...
~~ 

4. “ ‘  I ,, ... . ,9. . ,  .5.,., - 
, d.~•.,_, .a. ’V~~ • ‘s. b.4’~I

a ~ ‘~.-4,.,. - ~~..s ,~ ~ -d v . ‘ .,
~~~~~
..‘ ‘ , ‘ ,4 ~~~ 

‘
-. 

‘ 
— - I -

-

*~~0’I j - -l / M  -
~~~“

- . - - . ‘ SI.

“ “ s  ~~~ 
- 

- 1”) 
~~~~~~~ ~~~~‘•‘ - - 

‘~~~ - 
‘ 

-

-1

‘-

~~~~ 

— _ — 

Si

S 

t!I ~~~~~~~~ 
1 ’ , 

~~ 
- 

‘ ‘

, 

~~

, ~~ : ~~~~~~~~~~~~~~~~~~~~~ 

5-.

‘ • 
‘ 

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- *11 
- -

~ S

•:~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~ 41i?~S ,  - 

-

9 14  ~~~~1k 
~~ ~~~~~~~~~~~~~~~~~~~~~~~ 

—--  4’



- 

~~~~~~~~~~~~~~~~~~~~~~~~~~

_  

-

~~~ 4 ‘ 4  ‘I • • f .  - ‘
~~~~~~‘ ‘~~4-. ,,, ~~~~ ,

— I ~~~~~~~~~~~~ •
~*“~~ ‘~~~~~‘ “ ‘~ r -  ‘

~
‘
~ 

-

t —.,
I.E .~

- - -  .,

- 

- 

-

‘ !
~~

. 
~~~~ T~~~~t

~~ ~~~
- ‘

~ ~~~~~~~~~~~~~~~~~~~ 
.“::;. ~

‘ .
~~.
:

~::~
.:7

‘14.5”. ~~~~~~ 5’ .. .5 ’S~

• ‘. ,,, —- v,,’, , I # d n S t  — .  .‘.. I 
i ~~~~~~..S4 4. I. ..‘... ‘ S ’s  - .‘ 4., 

~~[ .54.~~I.Li —• - 
~~

•‘  ‘ ~~~~~~••415~ ...4.s. I . . 1  4. y..5. “5 .~~~~ .4~~~~ Ulshf 4.
- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

W~~ 4.~ p..p.... .~‘ ~~.4.. , .
— - 5 - ”  ‘~~~~~~.5~ ’ _.4”I~ I.5111 

‘
~~~~l1’-~~~~

’ . ~~~~~~~~~~~ .,,41

~ ~~~~~~ ~~~~~~~~ ~~~~‘.. q. 4~..4
~~ 

.54.5 5, .~ ..•...• ..~~~.#..g 4... .4. ~~
~~~~~~‘ •‘4~~• , ‘—& 4. ~~~~~~~.Iu,., — /4.

41 P1 __
8 I.O11 4 0 , 54 .454.4 5.4 ~~~ P.554 l5~~4 5~~~~

,

~~~~~ “V A. IP~~..4. ,p. .4.*.4—— “— ‘p 4.. 9I’~~ .p. .~~~~~~S.4Itp...
S “~~~~~~ •#IS ~ 4. — ~~~~~~ — JI~~~~~.. s.d

_ _ _ _

___

_ _ _  

ATE



L 
S u ,  

~~~~~~ 

- 1’~’
_ 
~~ ~~\\

“
~‘5 ,~

u~
1

I I ~~~( 
“ 

~, 
PA 597 PLATE I

_ _  T~~~~~~~~~~
i1 N~~~~: U’  - - 

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

O,~1. 30 1 ’A
£1. 828

~~~~~~ 5’P,~-.
u’f2.5c ,‘d ~~‘ “5 

- — 8r’aa.-’,-, ,, a,,d~, c/a ‘~~ ~~

—4’ f ’Ofl”S’S c/ a~, s~ -

- - - ~~~~~~ ~5;S/u.’y a’s/o ’pe ~~~~~~~~~~~~
- “~‘-~ 

— 
S1~~ ~~oa’ ~ o~’~ s5~~t ’~,—’~’’ 4~’ /‘ _/ P” 1.5 .~ 

,‘%,/e

bPDA’E’,, fr’s .~~‘I’/e
~ ‘h- e~~ ____ - ~~~~~~ - c —  ~~~~~~~ -~~~: -~~~~~~~~~-,. 

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

_ _ _ _ _ _  

~~~~~~~~~~~~~

- ‘ 
‘ -~ 

- co4~g~ /3t /t ’~~I’d fass’ ~~
‘ ‘6csd4’ ô’iiA’pn øc,/ 

-

,
~~~~~ ~~~~ ~~~~~~~ ~~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~ 

— — —-

- 

~~~~ ~~~~~~~~ /Q2~~ 
7~~. 2 9 ~~“~s’,’~ ,‘P’ y /~f 

S’s i?o/ .‘s 1s’t,4 .-~.s f’t’y S’s ‘5-’

~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~ /,~~~~~ _

/ ‘ 
~
, 

— — 
‘-‘

• - -  ~~~~~~~~~~~ c~sQs’s,f a’// 
~~~~~~~~~~~~~ - - - 

5-’ 
-q —~ ‘I ‘ -  - - ‘ -

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

.
~~ 

- - - - -

~~~ -.r~~~i~~~ ~~~~ ~~~~~~~~~~ 
M’4s,,~.- j ~~~~~~~~~~sa’,#’oosg 

—
.5’~~#~djMa~g ‘ trcat”~~

,, 76’- 77 -

4~~~ -.. _ ~~—~~ ‘.-‘~~Z , -~ - ‘ S - us ,, _, — -5 —  ~~~~~~
-

~~ 
“

~
‘

~~~~
“ “~~4’~~ ~~~d’ I’35’~~

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

-
- 

- 
- —

_ _

_

_ _  

- ~~~~~~
-‘ -- 

~~~
- — - .

~~~~ COPE. . -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~ 
s~~~i~e -g’b4?’,, ~~/- 93 ~~~ .956 ’ - 96

— — 
- ~~~~~~

4’p, 4 ~~~~
‘ 

~~~~~~ Co ’4f/J~. /-PZQQC’Géssa’, d54Qkr’se ~~~~~~~~~~~~~~~~~~~~

—- 4 ~~~~ 
- -
~~~~~“!f- ~~~~~~ ‘ ~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~ 

‘
~~ s 

- ‘04 - ‘  
. - -

t~~~i~~~~ ~~~~~~~~~~~~~~~~ ~~~~~
‘
~~~~~~~~‘ ooV~

C’ a,q/ o,~,~rpa74 vet~,I,,, -ed ~~~~ - - - - 1a 5e.. ~~~~~~~~~

- r.’,- 
~~~~~ 

,/y?ry~8’ ,,, ~~~~ /4l~ 
‘

~~~~~~~~~~~~

-‘ 

d’ ~~—-: - —_ - -- -- - - - , , i -5  
-

‘--- _---- - --~~------ _— 5_ - - - - -5
- 

‘ :- - 
~- ‘

4 5 

•- ‘5

—

u s ’

5roy . “ds i’~c’,~’5’~ ~~~cii~’ e,’17d &

“/5, Q~
p

~~~~~~~ 9’JZ_
______________ 

“5/0 c;c”~~LZ,2 ~p ç’ .,p’ ~~~~~ -fl’eorne,-~~i 8, dc~cops,,~~o.-ce~ ’ d ebo’,r~— s$,~’od ~~a,i’ , /4”4~~/*, pe,-i cJ/ ?i4C.597.

41
_ _ _ _ _ _ _



I— - ‘~ =~‘ 

- - 

S 

SCALE I” 2,000~L ~~ 

‘
~~~~

“

~~~ 
PA , 597 PLAT E I~

_ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~

_ _ _ _  

cloy

~~~~~ 
_ _ _

— - -
~~

--: -
~~~~~ 

~~~~~~~~

— ‘ , . - ,__~~sc7” ~~ 
- 

~~~~~
“5

~
“ 

~
“ - ‘-- ~~~~~~~~~~~~~~~~~~~ ~~~~~ -~~ 5’)~~.s~e ~~~~~~~~~~ .c~

- — — - -— 
- 

--— ~~~~~~~~~~~~~~ - 
z~ -30 3 -

44 - 5• -
_
’~ -r - 

- 

~~. 
~~~~~

-‘

• e _ ~~ ” -‘ - 

- 
Oooa’ d’o~~~a.cs

I I 
- . ~~ 7~~ ‘QQX

- ~51rn_ ~-~- - - .

- 
..,., —<

— ——d— , . - —I • £ •~~ -‘ - — -

________ Sa ‘-, a’ .s

______ Co 
,‘y

io ‘~? Cr0 /e

L,~-] - -

I

L’  11
- 

~~~ I D,ai5o.~ €

_ _ _ _



,O 1 / ~~~~ 
‘ I 

• 
‘

55 
“ 

- 

-
‘ - “ . 

- 
, _ ,. , 

‘ S.
g!r,;4~~~~

/ ,.4;

4 .~ 
:-

~
‘.
~~~~~~~~

‘

-

‘ 

~~~~~
_-~~~~T_z,~~~~~~~~~~~~ 

z~~~~~~~~~~~~~~~~~~

4 

~ ~l _ _ _ _  

1
. ’~~~~T

C

pebbles 
- - __ DA~ - - - - - -

._,A~~ 
us O~ ”/’ s) ~~sY af-abase~ ~~~~~

“—‘--‘- ,,,,
~~~~~~~ 

i-,, 73/ ’
£ c’,~~

’ ,‘~~ c6t6/es ~~~~~~~~~~~~~~~~~~~~~~~ .&~~M 5.’,”

5/sos,a’~ 5C/4’QJ’44’#7~.1f 

-‘-
---,S--’--’--’--’,’--,----- ~~~~~~~~~~ ~‘f C

IQQ_ ~~~~~~~~~~~~~~ - .....15273. -________

~~~~~~~~~ -‘~~~ ~~~~~~~~~~~~
- 

~~~~~~~~~ ~~~~~~7 J~~~ ’ ~~~~ 
5W4’~~/ f l4 ’# ’4’d d’ob~~~e

29 z ’~~ 5’Tä~~~5o,,.,g
-— - — - - — - 

- 
—- - - ~~~~~~~~~ 

p
344 ‘~ ‘-‘

P,obcs’e
4 •4’

Oaod jol,d o”obp.,,. s~
~
-J

_

~ 1

/fl 

- -



1’,’7’, ,3~p.q
El. 7~’j2 7

,
~~

oi’i~ 
8.PY

Gw~~ %
~~~~~

~~~~~~ #‘n cs~ ~J ’ob~~s ’e
Som E -
19,.~ b4....- - k4t’,, U r ~w~ -~~~~‘ - & 6’ -~~~~ - —  -

T
OOOd jo/id d’obojp’ “~~~M’e,v’s’ ‘F2’-43 ’

21
PA. 597

PLAT E v i i
(Vote

B/o,.’, per foot - .rpoo~s ~~~~~~~~~~~ orno’ p~ co~~~
re~ overocl o’e s,4o,v ,, ii , the some cWea.~~n,
D,w’/ ~~~~~~ ./ er.#’#ons a/v few., l’7op 2Z’ ’ ~*4 ~~ 

__
~ ft f>’o-~, /e”#’s #~~, lb *~4*

- -  ~~~~~~~~~~~~~~~~~~~~~~~ - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _



_ _ _ _  _ _  
-

~~~~~~~:‘i~j r itv~~~ 
_;

~~_

_

~~~

I

C

en’. 3j’~4

~
‘j 7~~~ ~ui

- ps~ 1~p ~~5c’,~
• ‘cop-. !.

di .ba,~e

- ~ 25,74 , 
- - - aI7~ -~~~ D4~

N.. ’~ .f*,pec/

~~~
_____--__ — - _ _ _ _ _ _ _ _ _  _ _ _  -_ _ _ _ _ _ _  --~~~~~~~ 

-

4Z 4 - 4

~~~ ~~~~~
r -



— - ‘ 
—

~~~~~ - 
- 

1. t CY ’5 ’ -’ ’ ’’ 
.. - s s r’ t -~~~~_ - —- ——  —‘,r’ -; -‘ -~~ - -  - “‘‘ ‘

L7 / 7’

Peptfl .~

- - - - -  -

5.’.” ~~~~ ~~~~~ - 
- 

-~~~~~- - - s o -

~~~~~ So~~Jy c/as/ ( .‘~rs~o) 
-

- 

- 

22 5o5,s e ~~~~~~~~~~~~~~~~~~~~~~~~~ 
J~_,

_ 

9 Q ,s-a ~

iA~~’i 
~~~~~~~~~~~ ~~~~~~~~~~

‘
~~~~~~~

‘ “ .“ 

g~~ ~ 
0 / 00 

~
‘

~~~
‘ 

~
, ‘ “ W’ea,~ fl~~pe~~ d/ cthq-5C

- 50,-,, • - 
- -‘ ‘~1

’o/e ~‘oc, --’s~~
- - ~~~~~~~

- -  
~~~~~~~~~~ ~J 5 C) ~~,6  ------ - ——-  - ______

/4 .5

j~/Q bQ5E
Z 4~~4’

9ocd jo/id d’obu,j s- 
- 
u’i Me,w~ ’ 42 -4,3 

-

:J 10 ’ 2 L~~Q.

A

110 P C

B/ow3 per fo o#’ .~~‘poe~ .5oPvsp/ Q s  c,,~ ’ ~ core

reco y g red are ~chop.’,~ / ,‘, the ~o me co/i,,,,,)
Dr,// A,o/e e’/ers~ P’o’,s a-v /‘,w., / ~~‘S.)p 221 ,,a/ 4 G’#Vd r~s~~~

fl ,.’ feef ~~~~~~ Ar ,“e/, r~p~ to bo/es

_5.:1~ 5_ _ ~~~~~~~~~~~~~~~~~~~ — - ‘~~~~ o,_s._,-—----— ——---- - ‘—



Pu.—’— -—-‘—----0---—~~r---’5’0— -55 __.-5~~:_.~~~~~
. — 
~~~~~~~~~~~~~~~~ - - - 5- —- ‘

~~~~~~~~~~~ 1~~~~~5~~~~
- 

~~~~~~~~~~

-
— 

~~..

S 
- 

- -

‘5- —
’

~~~~~~ 
‘~~o5-E5o’5/ Clay 

- 
~~~~~~~~~~ 

— 

— 
,us ‘ ,- - 

-
~~

r 

-‘a”i’e ~~~~~~~~~~ co.’s~.r 5r’e,4t’/e ’s - “ ~~~~~~~~~ ~ “ ‘~~~~ ‘ “  --
- 

— — — — — - — — — 
~~~~~~~ 

— — — ‘~~P”s .~ -~~~ _ - -  __._
~~~~,_4•.u_..•~_ ’._ ~~~~~ -‘ ‘-.. ‘. - -~ - -

I 
-5

~~~~~~~~~~~ ’-’/4’c-- 

a?’~
Oa4,acc~ 

— ‘ —

P’~4/4,i~~j~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~ Q”aba~~~ k~~~~~~~
- 

~~~~~~ ‘s~~~~~~~ t-~ ’s. 
~~~~~~~~suu~~~~~~~L s ~a~a’ d/a,4sJc€

~IQ0~~~r   - - -

- - - -- -‘  - 
- • • • . .  -



~ pIIP!P~
- - ‘~~- 5-~~””—~ ’-’~ ‘~‘ — 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ =__ - 
-- — ----5- -- -- ~~~~~~

I
1 34/7,4

Et 83.,~
Du

~
pi’fl 5/ ’P’5

k~~ c.’d s?~c

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~-÷~ 
- - 

~~~~~~

- 

~
:‘z

~ 
c/aq & C O5’7f~ ‘52f ’s e5” -F

i~~~~ Cloy. y,/t. so~~~~ & cy fra~~ 1~~ rq )

~~~~~~~~~~~~~ —‘~
‘& -~~~~~~~ 

C/o~s , ~
,‘/t cy-fra~~ e (i ’s7o~.sr/)

_ ‘ “ ~~~~~~~‘. - - z~~_ .Yoft pea’ 5ha7/f

—
-5-

--- 

~~~~5’.. - - -  - ~ LZ 50 /77 6

z~~~_ -~
’ame

-

~~~~~~~~~~~ 

- - - - - 
- ::~- 

~~~~~~~~~~~~~~~~~~ 

- -  - --
~~~~~~~~~‘~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ / )~~~~~~~~~

- 
- - 

o/ J ~ ’-38 a~~~ ~/ - /ery ~ad/ y b ~~~~~~~

— ‘-4_ ~~~~ —- ~~~ -~~~2 42 ?J_
- - ~--‘ - 

- . - ,. 
- ‘ 

- 
- 

- 
A7o/~./q cc#i~~~ 8,-S2ksr,, 49 5/ ’

— - - 
,- - - 

~~~
‘ - - - “ Ca, s~d~~~~ä~ ~~ea/her,~~~ /~~ 5po~~s

0’s’—.-- - 
us~,_,,__ - — - ...O C ” 1Osi ~~~ / ‘fa/ //e d pea’ ,, I~o/e. ~~~p,/ / ~~~~ ~~~~~~~~~~~~

— — - 
~

- 
~~~~~~ th ,-,.2.6-f

T

” ~~~~~~~~ /5-
— -

- - — “ - -4” ~~~~~~~~~~~~~~~~~~~~~ 
- -:,,., - - - ; -  - ‘  — -

~~- - - ~~~~~~~~~~~~~~ Saas’/ q ~~, — ‘ ffe,’, .ca,,ds’ ,~2.’,g
- - - - , . “~~ ~~~~~~~~~~~~~~~ -~~~~ - -~~-- ~~~~~~~~~~~~~~~~ ~~~~~~~~‘ ~~ ‘~~~~~ 

~~~~~~~~ Co~~ ~~/o ~, ~~ ro~~ - ~~~ od ce~~-.—- — _____ ~~~~~~~~— — — — -- - - / — -7-- W’5-5ca ~”y bro,re~~ “i,o///ed “ed .gr.4~~/g

— ‘ — - ~~ ~~~ 7_ 5Ofl? C
- 

~~ 26 _4~6~Z. 
Sd’ d/y 6ra,4~~s~ c ,a’5/’o,le

- 
~~~~~~~~~~ 

‘—. - :  ‘~~ - ‘
~~~~~ ;-o~~~ - 5-~~ .~~~~ ~~

,q” ~~~~ 8roKe,, co,Sf ,‘~a,*i’ / ‘ /s hard red ~~ ir 4 .~ ra,,d .eftv,~

___________ _____ 

floiis /y Yen/ bOd/ ~f ,br,~$e,, 55. hO”?V~’ M,i.~ ~~~

- — — - 
- “ - ,, ‘Z. 3’Q LQoY’~

’
~
’ part ca’sg /os/ 8 6od4~ ~~~~~~ 

m.,., .r*o€

~~~~~~ ~~~~~~~~~ 
-- c~~’-’5’4 -

~~~~~~~~- , ,
~~~~ 

.~~~.,, 
,,, 

-
~~~

- ~~~~~~~~ 4 m of / / . d  r,,1 .,‘*o/e ‘Mis’., /h,’5.s
/er’ses C 0,,9r ~~ ,5,,~ ,Q// 6~i,.4”e’~

~ “c,1e -~ / o p o e a’ -

r~~~~~~~ 
-

~
-

~~~ 
/ “7 C’.., /~

~

SE CT/O1’J
TI-IR O UGH

DiE’/LL. /-/OL E5 309A . 3/Oi~~, 52D~4, 33DM & 3
P~E’Q~~~O5Ei2 r4 1L. lIV6S OA / ~4

C O~~~,%’ V s/ A L L

SCALE 1” -20 ’

-5 —~~~~~ 
-us— — 

~~~~~~~~~~~~~~~~ -
us 

~~~~~~~~~~~ ~ 
~~

: 

- 

.,_ — 

~~~~~~~~~~~~ 

— 5 5- 
us



- — - _ - __._.- —._~~~_ - us ’-5’5 - ‘5 -V~_ — - - 
~~~ ‘~=~~~ =~~~~~~~- — - - - Z’-’.5-5-”

~~~~ - — 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

‘8FF
ye 7,

~vd esc

.5a~sdq c’/oq &
— - ~s Sam.

/~~~_ C/ Q~’ , a,/t~ so,’.a’ & Cf tus•~f:r . c~~r~.l

~_
_ L~~ Cloy - 5//i ~ c9- frage (a”7~,,, ’)

~~~~/2 .5oft “ea’ .~h~ /g

Z,7_ Some

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

~~~~~, 600-- __________________

a’ 3S’-~8 o,,o’ 4/ 42’ 1’~ry bad/y b D*.s~s

~~~ 42~~/4lai~ /y ca,!f ~~~~~~~~ 49:5,
Ca,is,d~

,-aäs~ MP.a/he/7~,Jr /~~
“Cd ~~~o/e. ~~~~~ / ‘ aiS ~ dst #~d Eof/• ,-,, .,-po /s.

Q I ~o,2~~ .3csd/y hi--sire,, .ca,,ds/a,,s
~~~~~~~~~~~~~~~~~ Ca,, Q”/O ’~~ eraAe’ ,~s-aod ca.-~8ad7i,,~ bro,t’ e,, ~~~o///eo’ “.d ,s’hol~

&“

5~ d4’ e~’ra, ’.c, ~ 0’5/’o,’)e
~~~ ,,, .y~’9roKen’ CO,,9~ 4~as/ /~ /3 hard red p’r~,. J d.stonv

r ii?oi#9~/y Ve~y bod/y  k, ’~~ e,, 55, ee”/h /‘ , , ,  
~~~~~~ 750

.~~~~ Q~~~/ is/ part CWy- /o,/ 8 ‘sáao’4. ~~,1~~cc,• 1*0w .r/ ~ /e
‘
~~

- ~~.,i~~ ’.&ff ~‘ ,,, ~~/ / / . d  P5’S? ~“*o/4’ ‘t*~,~ //‘pj~~“
~~~~~~ Jeu”seS ca~g’ ~ s,~, ,,Q/f h.’b.4’~e’~

ppaa’ -

—us
~~L, 700

SE CT/OA/

THROUGH
/“‘OLe~~ 3ODA , 3/OA , 52D~, 33DM & 34DA

~~eQ,OQ5ED TA /L /N6$ D A /~4 
-

CO~~~”1 Vs/ALL

SCALE / “20’ PA . 597
o /0 ’ 

~~~~~~~ “ PLAT E ~Liit 

- -5— —I -  - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- ____________—-


