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SYNOPSIS  

L 

I 

I n  April 1978 the  Hydroelectric Design  Division ( H E D D )  a n d  

three  other  consultants t o  the Thermzl Division were instructed t o  
proceed  with  ongoing s tudies  t o  a s s i s t   i n  a comprehensive  comparison of 
a l t e rna t ive  ash disposal schemes in the  Fledicine Creek valley.   Basically,  
HEDD's responsibilities  included  the  design a n d  preparation o f  cost 
estimates  for the main water  supply  reservoir,  the ash disposal  reservoir 
and  any runoff   col lect ion  faci l i t ies   necessary t o  ensure  the  long-term 
secur i ty  of the  reservoirs  a n d  waste  disposal  areas  in  Yedicine  Creek. 
Concurrently,  the  consultants  for  the  thermal  plant  (Integ-Ebasco), for 
mine development (Cominco Monenco Joint  Venture), and for  the  water 
supply  pipeline (Sandwel l )  were t o  evaluate  the  effects of the a l te rna t ives  
o n  their   specif ic   areas  of  in terest .   Overal l   evaluat ion  is  t o  be completed 
by the  Thermal Division. 

From four   i n i t i a l  schemes two a l ternat ives   involving  e i ther  
wet or dry  ash  disposal were selected f o r  detai led comparison. They 
comprise: 

Alternative A - Wet  Ash Disposal 

( i )  Water supply  reservoir  east of thermal plant .  
( i i )  Wet ash disposal  in upper  Medicine Creek. 

( i i i )  A mine waste dump in lower  Medicine  Creek. 
( i v )  F u l l  per imeter   runoff   col lect ion  faci l i t ies .  

Except for  small  changes  in capacity a n d  in  the  arrangement of  runoff 
f a c i l i t i e s ,   t h i s   a l t e r n a t i v e   i s   s i m i l a r  t o  the base scheme described  in 
H E D D  Report 140.  916. 

- iv - 
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Alternat ive B - Dry Ash Disposal 

( i )  Water supply  reservoir  in upper  Medicine  Creek. 
( i i )  Dry ash disposal  in mid-Medicine Creek and  mine wastes  in 

lower  Medicine  Creek. 
( i i i )  Runoff f ac i l i t i e s   l imi t ed   t o  the ash and waste  disposal 

area.  

The estimated  total   capital   costs of the dams and runoff  handling f a c i l i t i e s  
a t  September 1978 price  levels  including  contingencies,   engineering, 
invest igat ions,   supervis ion and corporate  overhead b u t  excluding 
d u r i n g  construction are: 

i 

Alternat ive A ( t o t a l  3 s tages)  $ 51.7 mil 
Alternative B $ 21.0 mil 

n t e re s t  

ion 
ion 

I n  addi t ion t o  a s ign i f i can t ly  lower capi ta l   cost ,   Al ternat ive B 
offers  several  other  important  advantages  including  the  following: 

1 .  Depending on the   s ta tus  o f  the   exis t ing  i r r igat ion  divers ion 
from Kedicine Creek eas t  t o  MacLaren Creek, an annual  average 
of between 2 .5  x 10 m and 4 . 0  x 10 m of  runoff  water from 
Medicine Creek would be ava i l ab le   fo r  p l a n t  use replacing 
water which otherwise would have t o , b e  pumped from the Thompson 
River. 

6 3   6 3  

2 .  Following  decommissioning of the  thermal plant,   the  water 
supply  reservoir of Alternative B would have considerable 
va lue   for   i r r iga t ion .  

3. The t o t a l  land  area  occupied by the  reservoir,   disposal  areas 
and runof f   f ac i l i t i e s  of Alternative E i s  less t h a n  60 percent 
o f  the  equivalent works for   Alternat ive A .  

4 .  Because o f  the  generally  steep  terrain,   extremely  variable 
foundation  conditions ana the  probabi l i ty  of icing problems 
and high  maintenance costs ,   the  ri;noff  canals o f  b o t h  scheines 
are  considered  potential  problem areas .  With Alternat ive B ,  
the overall   length o f  the  runoff  canals and the i r   capac i t i e s  
a r e  both  reduced t o  about  one-third of the  Alternative A 
Val ues. 

- v -  



5. For t h e   f i r s t  15  years o f  plant  operation w i t h  Alternative B 
no mine wastes would be deposi ted  in   kdicine Creek and ash 
would be deposited  immediately downstream o f  the water supply 
dam. With no major disposal  areas below the runoff canals  in 
early  years i t  wou ld  be possible,  with dependence on mainte- 
nance for  removal o f  potential cana l  ic ings,  t o  defer con- 
s t ruc t ion  o f  portions of the  canals and the  auxiliary  piping 
system  for low winter  flows.  This would perrrit,  on tne  basis 
of actual  canal  operating  experience and t e s t ing ,  a thorough 
assessment of whether  or n o t  the  anticipated  icing problems 
suff i ,c ient ly   just i fy   the proposed  piping  system  with i t s  
estimated t o t a l  capi ta l   cost  of nearly $700,000. S u c h  f l e x i b i l i t y  
does not  exis t   for   Alternat ive A where the  Stage 1 runoff 
canals  surround t h e  ash  disposal  reservoir and involve much 
greater   costs .  

- vi - 



SECTION 1 . 0  - INTROOUCTION 

1 .1  TERMS OF REFERENCE  AN0 SCOPE OF WORK 

Under  an e x t e n t i o n   t o   A s s i g n n e n t  No. 477-028, t h e   H y d r o e l e c t r i c  

D e s i g n   D i v i s i o n  (HEDD)  was i n s t r u c t e d  on 7 A p r i l  1978 to   proceed 
w i t h   o n g o i n g   s t u d i e s   t o   a s s i s t  i n  a comprehensive  comparison  of  
a l t e r n a t i v e  schemes o f  a s h   d i s p o s a l   i n   t h e   M e d i c i n e   C r e e k   v a l l e y .  
C o n c u r r e n t   w i t h  HEOD's s t u d i e s   o f   t h e   r e q u i r e d  embankment and 
r u n o f f   h a n d l i n g   f a c i l i t i e s ,  Cominco Monenco J o i n t   V e n t u r e  (CMJV) 

were  requested t o  a s s e s s   t h e   e f f e c t s   o f   t h e   a s h   d i s p o s a l   a l t e r n a t i v e s  
wi . th   respect   to   the  proposed  mine  waste dump in   Med ic ine   C reek ,  

In teg-Ebasco  were   to   assess   the   e f fec ts   on   the   ash   hand l ing  and 
water  systems o f   t h e   t h e r m a l   p l a n t  and  Sandwell  were t o  assess  the 

e f f e c t s  on t h e   c o o l i n g   w a t e r   p i p e l i n e   f r o m   t h e  Thompson R i v e r .  

I n i t i a l l y   t h e  Thermal D i v i s i o n ' s   i n s t r u c t i o n s  were t o  
e v a l u a t e   f o u r   a l t e r n a t i v e s   b r i e f l y   d e s c r i b e d  as f o l l o w s :  

A1 t e r n a t i v e  A 

( i )  Water supply r e s e r v o i r   e a s t  of p l a n t   ( p e r  HEDG Repor t  No. 

91 6 ) .  

( i i )  Wet f l y  and bottom  ash  disposal  i n  upper  Medicine  Creek 
per  HEDD Repor t  ?lo. 916 excep t   s to rage   requ i remen t  

increased  f rom  97.5 x 10  m t o  126 x 10 m . 6 3  6 3  

( i i i )  A mine  waste dump conta in ing   f rom  100 x 10 rn t o  6 3  

450 x 10 m I n   l o w e r   M e d i c i n e   C r e e k .  6 6 .  
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1.1 TERI'IS OF R E F E R E N C E  F J D  SCOPE OF WORK - ( C o n t  ' d )  

( i v )  Runoff canals  surrounding  all  the  Medicine Creek 
f a c i l i t i e s  ana having a capac i ty   suf f ic ien t   for   the  
probable maximum flood (PNF) ,  ( I n  HEDD Report !Jo. 

916 the  canals were very much shorter  having been 
terminated  immediately downstream of the ash dam) .  

Al ternat ive B 

( i )  Water s u p p l y  reservoir  in upper  Medicine Creek with 
capacity t o  s tore   the PFlF. 

( i i )  Dry f l y  and b o t t o m  ash disposal  in  mid-Nedicine 
Creek. 

( i i i )  A mine waste dump per Alternative A. 

(iv)  Short  runoff  canals  surrounding  only  the ash and  
mine waste  areas. 

Alternat ive C 

( i )  Water supply reservoir   east  of p l a n t  

( i i )  Wet f l y  ash in upper  Medicine Creek with  additional 
capacity t o  store  the PMF. 

( i i i )  Dry bottom ash disposal  together  with  the mine 
wastes  in lower Yedicine Creek. 

( i v )  Runoff canals  surrounding a l l  f a c i l i t i e s  b u t  having 
reduced capaci t ies   s ince PMF storage w o u l d  be provided 
in the f l y  ash pond. 
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1 . 1  TERMS OF R E F E R E N C E  A N D  SCOPE OF WORK - (Cont 'o) 

A1 t e rna t ive  D 

( i )  Water supply  reservoir  in  upper Medicine Creek with 
capacity  to store t h e  PMF. 

( i i )  Dry f l y  and bottom ash  disposal  together  with mine 
wastes  in  lower  Medicine  Creek. 

( i i i )   S h o r t  runoff  canals  surrounding  the  ash a n d  mine waste 
area.  

This scheme is s imi la r  t o  Alternat ive B except  for  the method of 
ash  disoosal. 

D 

The scope  of work for   these  ongoing s tudies  comprised primarily 
the  following: 

Optimization o f  a l t e rna t ive  arrangements t o  minimize costs  arld 
a l iena t ion  of  land and to  maximize use  of  Medicine Creek 
water . 

Reconnaissance of perimeter  runoff  canal  routes a n d  associated 
o u t l e t  works. No d r i l l i n g  or o the r   s i t e   i nves t iga t ions  have 
been conducted spec i f i ca l ly  i n  these  areas.  

Hydrological  studies t o  reassess  the  previous  estimates of the 
probable maximum flood peaks a n d  volumes f o r  t h e  lledicine 
Creek basin. 

Research of cold  climate  canals  subject t o  icing  problems. 

Hydraulic a n d  structural   design o f  canals and ou t l e t  works 

1 - 3  
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1 . 1  TERMS O F  R E F E R E K C i  A N D  SCOPE OF WORK - ( C o n t ' d )  

f )  Geotechnical  design o f  the  reqliired ersSankments for  the 
water  supply and ash disposal  reservoirs.  

g )  ?reparation of cos t  estimates  for  the  water  supply a n d  
ash dams, runoff  canals and o u t l e t  works. 

h )  Presentation of study resu l t s   in  a design memorandum 
complete  with  drawings. 

1 . 2  SELECTED ALTERNATIVES 

Early  in  the ongoing s tudies  i t  was recognized t h a t  
Alternative C as  described i n  the  preceeding  sub-section  offered no 
advantages over the  other   a l ternat ives .  The reduced  capacity 
canals would only be marginally  less  expensive t h a n  those  with a 
PIlF capacity and this  saving would be  more t h a n  o f f se t  by the 
additional  costs o f  a significantly  higher ash dam and reservoir 
a n d  by the  costs of runoff  water  treatment  prior to release.  
Alternative C was therefore  dropped from fur ther   considerat ion.  

As the mining consultants,  CMJV, neared  completion of 

t h e i r  mine p i t  development and  waste  disposal  studies  their  plans 
for   the Pledicine Creek waste dump were incorporated i n t o  t hese  

ongoing s tudies .  W i t h  t he i r  proposed scheme of development there 
w o u l d  be no mine wastes  deposited  in  Fledicine Creek until  the 
sixteenth  year of p l a n t  operation.  Therefore,  Alternative D ,  based 
on simultaneous  waste and ash disposal ,  was also dropped from 
further  consideration. 

The two remaining a l t e rna t ives ,  A and  3 ,  were examined in 
detail   and,  particularly i n  the  case o f  Alternative 6 ,  were s ign i f icant ly  
changed  during  subsequent  refinement and  olt imization  studies.  
Descriptions a n d  costs o f  Alternatives A a n d  B are  presented i n  
Sections 3 and 4 respectively.  

1 - 4  



1 . 3  AVAILABLE INF3RMATIOK 

Foundation and construction  material  information  for  the 
s t u d y  of the  two water supp ly  and ash  disposal   a l ternat ives  was 
based  almost  solely on previous s i t e   i nves t iga t ions  conducted  in 
the  Medicine  Creek area.  These investigations  include  the  foundation 
d r i l l   ho le s ,   t e s t   p i t s  and rock  outcrop mapping shown on Plate  1 
and de ta i led  i n  the  following reports: 

"Harry Lake Site,   Preliminary Foundation Investigation 
f o r  B C H P A ,  Ha t  Creek Project"  dated  February 1977 by 
Ebasco Services Incorporated. 

"tiat Creek Geotechnical  Study,  Report No. 6" dated  ilarch 
1977 by Golder Associates. 

"Hat  Creek Project,  Diversion of Ha t  and Finney  Creeks, 
Preliminary Design Report"  dated March 1978 by B . C .  Hydro 
( H E D D  Report No. 913). 

"Hat Creek Pro jec t ,  Water Supply and Ash Disposal  Reservoirs, 
Preliminary Design Report"  dated March 1978 by B . C .  Hydro 
( H E D D  Report No. 916). 

The only  supplementary  information  used  for this  s t u d y  
was obtained d u r i n g  a three-day  si te  reconnaissance by H E D D  s t a f f  
a t   t h e  end of May 1978. 

1 -5  - 



SECTION 2 . 0  - CRITERIA FOR 3ESIGN AK2  COST  FSTIIIATES 

2.1 DESIGN  CAPACITIES OF E;lBANKF.lENTS A N D  RUNOFF FACILITIES 

L 

As defined by the Thermal Division a t   t h e   s t a r t  of the 
s tudies ,  the  water supply and ash  disposal  reservoir  capacit ies 
were t o  be as  follows: 

a )  Total wet disposal volume of f l y  and 
bottom  ash  126 x 10 m 6 3  

(Volume used for H E D D  Report No. 916 was 97.5 x 106m3). 

b )  Total  dry  disposal volume o f   f l y  and 
bottom  ash 79 x 1 0 % ~  

c )  l*linimum l ive   s torage  volume o f  water 
supply  reservoir 6 . 5  x 10 m 6 3  

(The l ive   s torage  volume o f  the reservoir  per HEDD Report 
i!o. 916 and which has been adopted for Alternative A i s  
7 .5  x 10 m ) .  6 3  

As defined by CMJV on 12 July 1978 the   t o t a l  volume of 
wastes,  including the retaining embankment, t o  be deposited  in  the 
liedicine Creek  waste dump i s  170 x 10 rn . This  quantity i s  based 
on an  in-pit volume o f  135.65 x 10 m arid  a bulking  factor o f  
approximately 25 percent.  Disposal  in  Eedicine Creek would  commence 
in   the  s ixteenth  year   of   plant   operat ion.  

6 3  
6 3  
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2 . 1  DESIGN  CAPACITIES OF EKBAKVENTS A i 8  RUI;OFF FACILITIES - ( C o n t ' d )  

h n o f f  canal and flood  storage  capaacitfes  are based on 

the  probable maximum flood  as  described  in H E D D  Reports lio. 913 and 
916. The PblF volume for  Medicine  Creek  has been derived from 
i4onenco's volume for  Ha t  Creek Gauge 08LF061 pro-rated  according 
t o  drainage  basin area and adjusted t o  represent  the May t o  July 
flood  period o n l y .  A brief  study was  made using four d i f fe ren t  
approaches t o  comvare the  value  derived on the  basis  described 
above.  The resul t ing volumes ranged from 56 t o  1 1 5  percent of 
Monenco's volume pro-rated by area.  Considering  the  paucity of 
bo th  ra infa l l  a n d  runoff d a t a  in or near  Medicine  Creek, i t  was 
concluded t h a t  a rigorous  analysis of the  probable maximum flood 
for Medicine  Creek c o u l d  no t  be ju s t i f i ed  a t  the  present  time. The 
PMF volume derived f ron  rionenco's  study of Ha t  Creek has beer 
adopted for  the  design of Alternative B where flood  storage i s  
provided and i s  considered  adequately  conservative  for  preliminary 
design  purposes.  Rainfall arld r u n o f f  records  are being  obtained 
t h a t  should  provide  sufficient d a t a  t o  permit a bet ter   analysis   in  
the  final  design  phase. 

* 

Peak PMF discharges  for  design of the   runoff   fac i l i t i es  
for  b o t h  a l te rna t ives  were obtained from Plate 5-10  of H E D D  Report 
No. 913. 

To prepare t h e  mass curves  necessary t o  determine  ?he 
discharge a n d  storaSe  requirements  for  Alternative B ,  a PMF f l o o d  
hydrograph was constructed  using  the voluine a n d  peak discharge 
derived  as above a n d  a shape  generally the  same as Plonenco's PflF 
hydrograph for  Ha t  Creek. 

* " t i a t  Creek Diversion  Study", by Nonenco Consuitants  Pacific L t d .  
January 1577.  
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2.1 DESIGN CAPACITIES OF EMBANKMENTS AND RUNOFF FACILITIES - (Cont'd) 

For the runoff  canals of both alternatives  two basic 
sections have been adopted: one  for locations in overburden and a 
second for locations primarily in rock with comparatively steep 
sidehill slopes. For the  most part, overburden material consists 
of unconsolidated glacial till lacking in the coarser gravel sizes. 
To prevent erosion,  therefore, velocities have been limited to 
fairly low values varying, in accordance with U.S.B.R.  canal design 
practice, between 0.4 m/s at a flow depth of 0.6 m to 1.0 m/s at a 
depth of 3.0 m. This criteria is intended to provide the optimum 
compromise i n  both non-scour and non-silt velocities. 

For the steep, exposed rock and shallow overburden areas 
an earthfill canal section with comparatively flat excavation and 
fill slopes is impractical. An unlined rock  section is also 
considered unacceptable because of  the fracturing that would likely 
remain following blasting. To minimize leakage that would undoubtedly 
create stability problems with the steeply inclined surficials, 
cast-in-place concrete-lined sections  have been adopted. These 
sections  have been designed to provide velocities from  about 1 m/s 
at low  flows to about 2 . 7  m/s at full capacity. In setting these 
velocities consideration was given to minimizing the  quantities of 
rock excavation and concrete, providing a  size that will facilitate 
cleaning and, while preventing siltation, ensuring that gravel  and 
larger  materials would not be transported. 

2.2 COST ESTIMATING AND SCHEDULING CRITERIA 

Cost estimating and scheduling criteria adopted for 
comparison of the two alternatives are as  follows: 

2 - 3  
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2 . 2  COST ESTItlATING AND SCHEDULING CRITERIA - ( C o n t ' d )  

1. 

2 .  

3. 

4. 

5. 

6. 

7. 

8 .  

All c o s t s   a r e   p r e s e n t e d   i n   t e r m s   o f  September  1978 

p r i c e   l e v e l s .  

The c o s t s   o f   l a n d s  and r i g h t s   a r e   e x c l u d e d .  

No a l lowances   a re  made i n   t h e   c o s t   e s t i m a t e s   f o r   i n t e r e s t  
d u r i n g   c o n s t r u c t i o n ,   i n f l a t i o n   o r   p r e s e n t   w o r t h   d i s c o u n t i n g   o f  

f u t u r e   c o s t s .  

Cont ingency   a l lowances   have  been  inc luded  to   re f lec t   bo th   the  

l e v e l   o f   d e t a i l   i n   t h e   e s t i m a t e s  and t h e   e x t e n t   o f   s i t e  
i n v e s t i g a t i o n s .  

The  costs o f  e n g i n e e r i n g ,   s i t e   i n v e s t i g a t i o n s  and s u p e r v i s i o n  
have  been  included in   t he   es t ima tes   assuming  a c o s t   e q u i v a l e n t  

t o  between 13 and 16 pe rcen t  o f  t h e   t o t a l   d i r e c t   c o s t   p l u s  
con t ingenc ies .  

A corporate  overhead  a l lowance i s  i n c l u d e d   i n   t h e   e s t i m a t e s  

based  on 5 p e r c e n t   o f   t h e   t o t a l   d i r e c t   c o s t   p l u s   c o n t i n g e n c i e s ,  

e n g i n e e r i n g ,   i n v e s t i g a t i o n s  and  superv is ion .  

The d e s i g n   l i f e   o f   t h e   t h e r m a l   p l a n t  and  mine  has  been 
assumed  as 35 years .  

The fo l low ing   key   da tes   have been assumed f o r   s c h e d u l i n g :  

a. Comnence f i n a l   d e s i g n  - a f t e r  1 January  1979 

b .  P r o j e c t   c o n s t r u c t i o n  
a u t h o r i z a t i o n  - 1 A p r i l  1980 

c.  Complete  water  supply 

r e s e r v o i r  - 1 J u l y  1984 

2 - 4  



2.2 COST ESTIi.lATIi.iG A l l D  SCHEDULING CRITERIA - (Cont'd) 

d .  Complete Stage 1 of ash 
disposal  reservoir - 1 April 1985 

e .  On-line  date of thermal 
plant  - 1 January 1986 

Evaluation of staged  construction of the  runoff  fac- 
i l i t i e s   f o r   A l t e r n a t i v e  A was done on the basis of the   in f la t ion ,  
i n t e r e s t  and discount rates given i n  the f inanc ia l   c r i t e r i a  corn- 
piled by Integ-Ebasco for   Sect ion 72.1-a (Rev.'3,  July  1978) of the 
S ta t ion  Design Manual. 
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SECTION 3 .0  - ALTERlATIVE A - WET ASH DISPOSAL 

3.1 ARRANGEMENT 

The general  arrangement o f   A l t e r n a t i v e  A i s  shown on 
P l a t e  2 and a p r o f i l e   t h r o u g h   t h e   m a i n   f a c i l i t i e s   i n   M e d i c i n e  Creek 

i s  shown on  P la te  4. Except   fo r   the   u l t imate   vo lume  o f   ash   and  the  
t e r m i n a t i o n   p o i n t  o f  t h e   r u n o f f   c a n a l s ,   t h e  scheme i s  t h e  same as 
t h a t   g i v e n   i n  HEDO Repor t  No. 916. It comprises: 

a )  A w a t e r   s u p p l y   r e s e r v o i r   e a s t   o f   t h e   t h e r m a l   p l a n t   h a v i n g  

a l i v e   s t o r a g e   c a p a c i t y   o f  7.5 x 10 m . 6 3  

b )  A w e t   a s h   d i s p o s a l   r e s e r v o i r   w i t h  an u l t i m a t e   s t o r a g e  

c a p a c i t y   o f  126 x 10 m . The r e s e r v o i r   i s   l o c a t e d   i n  
upper  !.ledicine  Creek  above  an e a r t h f i l l  dam cons t ruc ted  

a t   A x i s  38, some 5.5  km ups t ream  and   eas t   o f   t he   con f luence  
w i t h  H a t  Creek. 

6 3  

c )  A waste dump i n  lower   P led i c ine   C reek   con ta in ing ,   a f te r  35 

yea rs   p lan t   ope ra t i on ,   app rox ima te l y   170  x 10 m o f  mine 
wastes. 

6 3  

d )  F l o o d   r u n o f f   c a n a l s   s u r r o u n d i n g   a l l   o f   t h e   M e d i c i n e  Creek 
f a c i l i t i e s .  The  canals ,   des igned  to   handle  the PMF, 
d ishca rge   v ia   bu r ied   condu i t s   i n to   t he   p roposed   Ha t   C reek  
D ivers ion   Cana l .  
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3.2 WATER SUPPLY RESERVOIR 

The water supp ly  reservoir  adopted for   Alternat ive A i s  

6 3  
completely unchanged from that  described  in H E D D  Report No. 916. 
Br ie f ly ,   the   reservoi r  has a l ive  storage  capacity of 7 .5  x 10 m 
between a m i n i m u m  reservoir  level o f  El. 1356 and a normal maximum 
reservoir   level  of El. 1372. A main dam 47 m h i g h  with a c r e s t  
length o f  780 m and  a saddle da; 17 m high  with a crest   length of 
220 m are  required.  The t o t a l   f i l l  volume in  the two embankments 
i s  approximately 1 . 7  x 10 rn . 6 3  

I n  addition  to  the main a n d  north saddle dams discussed 
above, two other minor s t ructures   are   required for the water supply 
reservoi r .  A very  small  saddle dam i s  required on the eas t  side o f  
the   reservoi r  and a small  saddle dam and overflow  outlet works a r e  
required on t h e  west s ide.  For complete d e t a i l s  o f  a l l  of these 
f a c i l i t i e s   r e f e r e n c e  should be  made to  HEOD Report No. 916. 

3.3 ASH DISPOSAL  RESERVOIR 

3.3.1 General  Requirements 

Subsequent t o  completion o f  HEDD Report No. 916 the 
ult imate  storage  capacity of the  ash  disposal  reservoir 
was increased from 97.5 x 10 m t o  126 x 10 m . As a 
r e su l t   t he   c r e s t   l eve l s   fo r   a l l   t h ree   s t ages   o f   t he  ash 
dam have been raised;  Stage 1 by 4.0 m t o  El. 1254.0, 
Stage 2 by 4 .2  m t o  E l .  1268.2 and Stage 3 by 5.4 m t o  
E l .  1281 . O .  

* 6 3   6 3  
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3.3  ASH DISPOSAL  RESEEVDIR - ( C o n t ' d )  

3.3.2 Ash R e t e n t i o n  Dam 

E x c e p t   f o r   r a i s i n g   t h e   c r e s t  and  berm l e v e l s ,   t h e  

c r o s s - s e c t i o n   o f   t h e  ash r e t e n t i o n  dam as  shown on  P la te  5 

has  been k e p t   t h e  same as i n  HEDD Repor t  No. 916.  For 

d e s c r i p t i o n s   o f   t h e  embankment des ign ,   foundat ion   p re-  
p a r a t i o n ,   d i v e r s i o n   d u r i n g   c o n s t r u c t i o n  and c o n s t r u c t i o n  
m a t e r i a l s ,   r e f e r e n c e   s h o u l d  be made t o   t h e  HEDD r e p o r t .  

Compared t o   t h e   e a r l i e r   r e p o r t ,   t h e  fill q u a n t i t i e s  
f o r  embankment c o n s t r u c t i o n   a r e  now f r o m  14 t o  31 pe rcen t  
h i g h e r ,   t h e   t o t a l  fill q u a n t i t i e s   f o r  each o f  Stages  1, 2 
and 3 be ing  now 2.62 x 106m3, 1.71 x 10 m and  0.95 x 10 m 
r e s p e c t i v e l y .  

6 3   6 3  

3 .4  RUNOFF  HANDLING FACILITIES 

3.4.1  General  Requirements 

As shown on  P la tes  2, 6 and 7 ,  t h e   r u n o f f   f a c i l i t i e s  

f o r   A l t e r n a t i v e  A comprise a south   runof f   cana l   11 .3  km 

l o n g   d i s c h a r g i n g   v i a  a 2.6 km b u r i e d   c o n d u i t   h a v i n g  a 
d i a m e t e r   o f  2100 t o  2700 mm, and a n o r t h   r u n o f f   c a n a l  

9.7 km l o n g   d i s c h a r g i n g   v i a  a 2.4 km b u r i e d   c o n d u i t  
hav ing  a d iameter  o f  1650 m. B o t h   c o n d u i t s   d i s c h a r g e   a t  

t h e i r   w e s t e r n  ends i n t o   t h e  H a t  Creek  Diversion  Canal .  

As discussed i n  S u b - s e c t i o n   2 . 1 ,   t h e   r u n o f f   f a c i l i t i e s  

have  been  designed t o   h a n d l e   t h e  PMF. Maximum des ign  
d i s c h a r g e s   f o r   t h e   n o r t h  and s o u t h   r u n o f f   c a n a l s   a r e  
8 .9  m / s  and 18.0 m / s  r e s p e c t i v e l y .   ( T h e   t o t a l   o f   t h e s e  

t w o   f l o w s   i s   e q u i v a l e n t   t o   t h e  emergency c a p a c i t y   o f   t h e  
Hat  Creek  Diversion  Canal ,   see HEDD Report  K O .  913).  
Wh i le   hyd rau l i c   des ign   o f   t he   cana ls   and   condu i t s   p resen ts  

no s i g n i f i c a n t   d i f f i c u l t i e s ,   c o n c e r n   w i t h   p o t e n t i a l   i c i n g  

problems as p r e v i o u s l y   d i s c u s s e d  i n  HEDD Repor t  No. 913 
s t i l l  remains. 

3 3 
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3.4 RUNOFF H A N D L I N G  FACILITIES - (Cont 'd) 

3.4.1 General  Requirements - (Cont 'd) 

Several weeks were spent researching both American 
and Russian  experience w i t h  cold  climate  canals. Although 
cons iderable   l i t e ra ture  exists describing  icing  problems, 
l i t t l e  documentation  of  successful  solutions was found. 
The only  apparent  solutions  that  appear a t  a l l   p rac t i ca l  
f o r  the Hat Creek runoff  canals  are as follows: 

Maintenance program t o  remove ice  build-up. 

Narrow and deep s lo t  i n  the  canal  invert  t o  convey 
winter  flows. 

Buried conduit t o  convey winter flows. 

E lec t r i c  heat ing cables t o  prevent  complete  freezing 
i n  canal. 

Because of  the  considerable l e n g t h  of canals  involved, 
the extreme v a r i a b i l i t y  of foundations and the need t o  
operate  in  perpetuity  with a h i g h  level of secur i ty ,   the  
only scheme considered  acceptable from both  operational 
and economic viewpoints i s  t h e  t h i r d  - a separate  buried 
conduit t o  convey the winter f l o w s .  

The only  winter  flow  records  available i n  Medicine 
Creek are   for  the period October t o  December 1977 for  the 
two recent ly   ins ta l led  WSC gauges  "Medicine Creek near 
the i4outh" (S ta t ion  08LF082) and "Medicine Creek Diversion 
near  Ashcroft"  (Station 08LF083) and, f o r  much o f  t h i s  
period, the gauges were ice-bound. Based on these and 
other  hydrological  records i n  the Hat Creek area ,  a more 
or   l ess  judgemental estimate of winter  flow  requirements 
had t o  be  made. A winter  flow of 1 . 6  L/s/km has been 
adopted for  design of the buried conduit  with  the  diameter 
r e s t r i c t ed  t o  a minimum of 300 m. 

2 
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3.4  RLlPlOFF HANDLIIIG FACILITIES - ( C o n t ' d )  

3.4.1  General  Requirements - ( C o n t ' d )  

A t  t h e   t i m e  HEOD Repor t  110. 916 was prepared i t  
appeared  there  would be  no waste dump i n   l o w e r   M e d i c i n e  

Creek  and  the  canals   d ischarged  in to   :kd ic ine  Creek imme- 

d i a t e l y  downstream o f   t h e   a s h  dam. C W ' s  cu r ren t   deve lop -  
ment  plans now r e q u i r e   d i s p o s a l   o f  173 x 10 m o f   m i n e  
wastes i n   l o w e r   Y e d i c i n e  Creek d u r i n g   t h e   1 6 t h   t o   3 5 t h  

yea rs  o f  p l a n t   o p e r a t i o n .  I t  w o u l d   t h e r e f o r e   b e   p o s s i b l e  
to   d i scha rge   t he   cana ls   be low  the   ash  dam i n i t i a l l y  and 
i n   l a t e r   y e a r s   c o m p l e t e   t h e   r e m a i n i n g   p a r t s   o f   t h e   c a n a l s  
and  the   long   d ischarge  condu i ts   lead ing   to   the   Hat   Creek  

D ivers ion   Cana l .  A s t u d y   o f   s u c h   s t a g e d   c o n s t r u c t i o n  
showed o v e r a l l   c o s t s ,  on a p resen t   wor th   bas i s ,   t o   be  
about 25 p e r c e n t   l o w e r   t h a n   f o r   c o m p l e t e   c o n s t r u c t i o n  

i n i t i a l l y .  It has t h e r e f o r e  been  assuned t h a t   t h e   s o u t h  

cana l  and o u t l e t   c o n d u i t   d o w n s t r e a m   o f   S t a t i o n   ? + l o 0  and 
t h e   n o r t h   c a n a l  and o u t l e t   c o n d u i t  downstream o f   S t a t i o n  

7+150 would  be  completed i n   t h e   f o u r t e e n t h  and f i f t e e n t h  

y e a r s   o f   p l a n t   o p e r a t i o n .  

6 3  

3.4.2  ProQosed F a c i l i t i e s  

South  Runoff  Canal 

The s o u t h   r u n o f f   c a n a l   o r i g i n a t e s   ( S t a t i o n  O+OOO) 
near  the  d iv ide  between  YacLaren and Med ic ine   C reeks   a t  

t h e   e a s t  end o f   t h e   a s h   d i s p o s a l   r e s e r v o i r .  The canal  
would  have  an  ul t imate  length  of   11.3 km w i t h  7.1 km 
i n i t i a l l y  ups t ream  o f   the   S tage 1 o u t l e t   c h u t e   n e a r   t h e  
ash dam. i n i t i a l l y  i t  would  serve a d r a i n a g e   a r e a   o f  
26  kn w i t n  a peak P;V d i scha rge   o f   14 .4  m / s  a t  t h e  
o u t l e t .  I . ! i th  completion o f   t h e  second  stage,  the  canal 
would  have a t o t a l   d r a i n a g e   a r e a  o f  32 k n  and a peak PMF 2 

c a p a c i t y   o f   1 8  m / s  a t   i t s  downstream  end. 

2 .  3 

3 
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3.4 RUNOFF HANDLING FACILITIES - (Cont 'd)  

3.4.2 Proposed F a c i l i t i e s  - (Cont'd) 

From Stat ion 0+000 t o  Stat ion 1+450 the south canal 
would l i e  just above E l .  1300, a few metres above the 
exis t ing  divers ion d i t c h  t h a t  diverts t h e  upper portion 
of  Medicine Creek in to  MacLaren Creek for i r r iga t ion  
purposes.  Since this reach of the  canal would d ive r t  an 
.area o f  about 2 km2, approximately 1 0  percent of the 
drainage  area of the exis t ing  divers ion  di tch,  i t   i s   f e l t  
t h a t  works would have t o  be provided to  enable  return of 
water  to the diversion d i t c h  d u r i n g  periods o f  h i g h  
demand. A small  drop structure  plus  about 40 m of 1050 
mm cu lver t  would  be provided a t   the   cana l   in te rsec t ion  
near  Station 1+450 t o  pass the flows  of the ex is t ing  
d i tch  under the  runoff  canal. A gated  out le t  on the 
runoff  canal would permit  discharge i n t o  the existing 
divers ion  di tch.  Some realignment o f  the   ex is t ing  
divers ion  di tch would a l so  be required. 

Except for  approximately 300 m near the upstream 
end, the canal between Stat ion O+OOO and 1+450 would be 
mostly in  overburden. A canal s ec t ion   a t   S t a t ion  0+500, 
typical of this   reach,  i s  shown  on Plate  6 .  Generally 
the overburden  material i s  an unconsolidated t i l l  common 
to   t he   en t i r e  H a t  Creek area  and,  being  relatively  impervious, 
l i n i n g  of the  canal would not be required.  However, 
where pervious  materials  are present, a 0 .6  m l ining o f  
g l a c i a l   t i l l  would  be provided. The ear th  canal  depths 
i n  this  reach would vary from approximately 1 . 2  t o  1 . 5  m 
including a 0.3 m freeboard. The gradient of the  ear th  
canal  in a l l   a reas  would  be 0.04  percent. A 300 mm 
concrete  pipe  buried under the  canal embankment i s  provided 
t o  convey low winter  flows  for  prevention of canal i c i n g .  
The winter  flows would  be drained from the canal by  means 
o f  1 0  m lengths o f  perforated  pipe  covered by drain 
gravel.  These drains  wou ld  be provided a t  i n t e rva l s  of 
abou t  300 m and a t  a l l  major t r i b u t a r i e s .  Manholes and 
valves a t   a l l  main l ine  connections would be provided for 
maintenance. 
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3.4 RUNOFF HAriDLIIIG FACILITIES - (Con t ' d )  

2.4.2  Proposed F a c i l i t i e s  - ( C o n t ' d )  

From S t a t i o n  1+450 t o  3+150 the  canal   would be 
l o c a t e d   a t   a b o u t  E l .  1300,  below t h e   e x i s t i n g   d i v e r s i o n  

d i t c h ,  and v i r t u a l l y  all o f   t h e   c a n a l   w o u l d   b e   i n  till 
overburden.  The  canal  depth  would  range  from  1.5 t o  1.9 m. 

A t  S t a t i o n  3+150 t h e   u p p e r m o s t   p a r t   o f   M e d i c i n e  

Creek  having a d ra inage  a rea   o f   16 .9  km 1s i n t e r s e c t e d  
b y   t h e   r u n o f f   c a n a l   r o u t e .  A t  t h i s  and o t h e r   m a j o r  

t r i b u t a r i e s  a p o n d   w o u l d   b e   c o n s t r u c t e d   t o   p e r m i t   s e t t l i n g  

o f   t h e  bed   l oad   ca r r i ed   by   t he   s teep  and f a s t   f l o w i n g  

creeks. As i n d i c a t e d   o n   t h e   t y p i c a l   s e c t i o n   o n   P l a t e  6, 
i n f i l t r a t i o n   p i p e s   w o u l d   a l s o  be i n s t a l l e d   a t   t h e s e  ponds 

t o   i n t e r c e p t   w i n t e r   f l o w s .  

2 .  . 

Between S t a t i o n  3+150  and S t a t i o n  3+900 pe rv ious  
ma te r ia l s   have  been  observed i n   s e v e r a l   a r e a s .  It has 

been assumed, t h e r e f o r e ,   t h a t   t h e   e a r t h   c a n a l   t h r o u g h o u t  
th i s   reach   wou ld   have   t o  be l i n e d .  

From S t a t i o n  3+900 t o   S t a t i o n  6+300 the   cana l   wou ld  

aga in  be l o c a t e d   p r e d o m i n a n t l y   i n   i m p e r v i o u s  till overburden 

a l though  some rock  probably  would  be  encountered.  The 
d e p t h   o f   t h e   c a n a l   a t   S t a t i o n  6+3DO would be about 3 .0 m. 

Between S t a t i o n  6+300 and 9+700 f o u n d a t i o n   c o n d i t i o n s  
a r e   e x t r e m e l y   v a r i a b l e .  I n  a d d i t i o n   t o  numerous ou tc rops ,  

a r e a s   w i t h  a cons ide rab le   dep th   o f   ove rbu rden   a re   a l so  

e v i d e n t  a n d   t h e   t e r r a i n   i s   g e n e r a l l y   v e r y   s t e e p .   F o r  
est imat ing  purposes i t  has  been assumed t h a t   h a l f   o f   t h i s  
reach  would be i n   r o c k   o r  on s t e e p   s l o p e s   r e q u i r i n g  a 
concre te   f lume  as  shown on P l a t e  6 ( s e c t i o n s   a t   S t a t i o n  
6+350 and 9 t050) .  The maximum dep th   and   w id th   o f   t he  

f lume, i n   t h i s   a r e a   w o u l d  be  1.7 m and  2.6 m r e s p e c t i v e l y  

w i t h  a g r a d i e n t   o f  0.8 percent .  The d e p t h s   o f   t h e   e a r t h  
cana l   por t ions   wou ld   range  f rom  3 .0   to   3 .1  m. 
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3.4 RUNOFF HANDLING FACILITIES - (Cont 'd) 

3 . 4 . 2  Proposed F a c i l i t i e s  - ( C o n t ' d )  

Stage 1 of t h e  south runoff  canal would terminate a t  
Station  7t100 where i t  would discharge v i a  an open chute 
in to  a p lunge  pool downstream o f  the  ash dam. These 
outlet  works would  be the same as described i n  HE00 
Report No. 916 except  that  the chute would  be about 25 
percent  longer  because of a higher canal  elevation. 

From Stat ion 9+700 t o  the cana l ' s  end a t  Stat ion 
11+300 i t  i s  expected t h a t   a l l  of t h e  canal would be i n  
overburden. The canal  depth would be approximately  3.2 m.  
The buried pipe  for  handling  winter  flows would have a 
diameter  of 350 m a t   t h i s   p o i n t ,  having been increased 
from 300 nun a t  about  Station 6+800 near  the  ash dam.  The 
p ipe  would discharge  direct ly   into the o u t l e t  conduit . 

described  following. 

From S t a t i o n  11+3DD t o  the H a t  Creek Diversion Canal 
a t   S t a t i o n  13+93D flows from the south runoff  canal would 
be conveyed i n  a buried o u t l e t  c o n d u i t  as shown on P la te  
7 .  From the  re inforced  concrete   canal   out le t   s t ructure  
a t   t h e  upper end t o  the  reinforced  concrete  conduit  
ou t l e t   s t ruc tu re  near the Hat Creek Diversion  Canal, the 
conduit would drop some 308 rn over a length o f  about  2.6 
km.  Gradients of the "Multi-Plate' ' corrugated (150 nun 
x 50 mm corrugations) metal pipe would range from 2 t o  20 
percent. Flow depths would vary between a b o u t  35 and 65 
percent of  diameter at   the  design PMF discharge of 18 
m / s  with ve loc i t ies  u p  t o  a maximum of  about  10 m/s. 
Typical  conduit  sections  in  overburden and in rock a r e  
shown  on Plate  7 .  Although no s i te   reconnaissance was 
made o f  the   route  shown on Plate  2 ( the   rou te  was revised 
subsequent  to  the  site  reconnaissance) i t  has been  assumed 
t h a t  some  25 percent o f  the  conduit would  be i n  rock. 

3 
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3.4 RUNOFF  HANDLING FACILITIES ,- ( C o n t ' d )  

3 . 4 . 2   P r o n o s e d   F a c i l i t i e s  - ( C o n t ' d )  

The o u t l e t   s t r u c t u r e   ( D e t a i l  B, P l a t e   7 )   w o u l d  
c o m p r i s e   a n   i m p a c t   t y p e   s t i l l i n g   b a s i n   w i t h   a n   e a r t h f i l l -  

i n s u l a t e d   c o v e r   s l a b  t o  p r e v e n t   i c i n g .  Between t h i s  
s t r u c t u r e  and the  Hat   Creek  Divers ion  Canal   approx imate ly  
40 m o f   l i n e d   c a n a l  as  shown on   P la te  6-3 o f  HEDD Repor t  

No. 913 would be r e w i r e d .  

Nor th  Runof f   Canal  

L i k e   t h e   s o u t h   c a n a l   t h e   n o r t h   r u n o f f   c a n a l   o r i g i n a t e s  
( S t a t i o n  O+OOO) near  the  d iv ide  between  MacLaren and 

Medicine  Creeks.  The  north  canal   would  have an u l t i m a t e  

l e n g t h   o f   9 . 7  km w i t h  7.15 km i n i t i a l l y  upstream o f   t h e  
Stage 1 o u t l e t  works  immediately  downstream o f   t h e  ash 

dam. Stage 1 o f   t h e   n o r t h   c a n a l   w o u l d   s e r v e  a d ra inage  
area o f  about 11.7 km w l t h  a p,eak PMF d i s c h a r g e   o f  

7.8 m /s .  W i th   comp le t i on   o f   S tage  2 ,  the   cana l   wou ld  
have a t o t a l   d r a i n a g e   a r e a   o f   1 3 . 6  km and a peak PMF 
d e s i g n   d i s c h a r g e   o f  8.9 m / s  a t  i t s  downstream  end. 3 

A l though somewhat s m a l l e r  i n  s i z e ,   s e c t i o n s   f o r   t h e   n o r t h  
runo f f   cana l   wou ld  be g e n e r a l l y   t h e  same as  those shown 
f o r   t h e   s o u t h   c a n a l   o n   P l a t e  E. 

2 .  
3 

2 

From S t a t i o n  O+OOO t o   S t a t i o n  6+200 t h e   n o r t h   c a n a l  

would be a l m o s t   e n t i r e l y   i n   o v e r b u r d e n   w i t h   r o c k   p r o b a b l y  

c o n f i n e d   t o   s h o r t   l e n g t h s   i n t e r m i t t e n t l y  between S t a t i o n  
O+OOO and 0+600. Mos t   o f   t he   ove rbu rden   ma te r ia l s   a re  
r e l a t i v e l y   i m p e r v i o u s  and c a n a l   l i n i n g  has  been assumed 

i n   o n l y   a b o u t  10 p e r c e n t   o f   t h i s  6.2 km reach.  Depths o f  
t h e   e a r t h   c a n a l   i n   t h i s   a r e a   w o u l d   v a r y   f r o m   a b o u t   1 . 2   t o  
2.4 m. 
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3.4 RUliOFF HAFIDLIliG FACILITIES - ( C o n t ' d )  

3 . 4 . 2   P r o p o s e d   F a c i l i t i e s  - (Con t ' d )  

From S t a t i o n  6t200 t o   S t a t i o n  8+100 t h e   n o r t h   c a n a l  

would be l o c a t e d   p r i m a r i l y  on s t e e p   r o c k   s l o p e s   r e q u i r i n g  

t h e  use o f  a conc re te   f l ume .   Th rough   th i s   reach   t he  
w i d t h   o f   t h e   f l u m e   w o u l d   v a r y   f r o m   1 . 8   t o   2 . 0  m w h i l e   t h e  
depth   wou ld   range  f rom  1 .2   to   1 .35  m. 

Stage 1 o f   t h e   n o r t h   r u n o f f   c a n a l   w o u l d   t e r m i n a t e   a t  
S t a t i o n  7+150, d i s c h a r g i n g   v i a  a r e i n f o r c e d   c o n c r e t e ,  
b a f f l e d   c h u t e   i n t o   M e d i c i n e  Creek  below  the  ash dam. 

Th is   chu te   wou ld  be t h e  same as  descr ibed i n  HEDD Report  
No. 916 e x c e p t   t h a t  i t  would be about   20  percent   longer  

as a r e s u l t   o f   r a i s i n g   t h e   l e v e l   o f   t h e   c a n a l .  

From S t a t i o n   8 t 1 0 0   t o   t h e  end o f   t h e   n o r t h   c a n a l   a t  
S t a t i o n   9 6 6 0   t h e   c a n a l   w o u l d   o n c e   a g a i n  be predominant ly  

i n  ove rbu rden   ma te r ia l s .  The e a r t h   c a n a l   s e c t i o n   h e r e  

would  have a depth   o f   about   2 .5   to   2 .6  m. 

The b u r i e d   p i p e   f o r   w i n t e r   f l o w s   w o u l d   h a v e  a d iameter  

o f  300 mm t h r o u g h o u t   t h e   e n t i r e   l e n g t h   o f   t h e   n o r t h  
c a n a l .   C o n s t r u c t i o n   d e t a i l s   w o u l d  be  as d e s c r i b e d   f o r   t h e  

south   cana l .  

From S t a t i o n  9+660 t o   t h e   H a t  Creek  Diversion  Canal  

a t  S t a t i o n   1 2 t 1 5 0   f l o w s   w o u l d  be  conveyed i n  a b u r i e d  
d i scha rge   condu i t  as  shown on P l a t e  7. The condu i t   wou ld  
d rop  a t o t a l   o f   a b o u t  309 m over  a l e n g t h   o f   a p p r o x i m a t e l y  

2.4 km a t   g rad ien ts   rang ing   f rom  abou t  5 t o  20 pe rcen t .  
The des ign   d i scha rge   o f   t he   1650  mm " M u l t i - P l a t e ' '   c o r r u g a t e d  
m e t a l   p i p e   i s   8 . 9  m / s .  C o n d u i t   s e c t i o n s   a n d   d e t a i l s   o f  
t h e   r e i n f o r c e d   c o n c r e t e   s t r u c t u r e s   a t   e i t h e r  end a r e  

shown on P l a t e  7 and, excep t   f o r   d imens ions ,   a re   genera l l y  

t h e  same as t h o s e  d e s c r i b e d   f o r   t h e   s o u t h   c a n a l   c o n d u i t .  

3 
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3.4 RUNOFF HANDLING FACILITIES - (Con t ' d )  

3.4.3 Opera t i on  and Maintenance 

Because o f   t h e   s t e e p   t e r r a i n   o v e r  much o f   t h e   c a n a l  

r o u t e s  and t h e   e x i s t e n c e   o f  numerous s t e e p l y   i n c l i n e d  and 
f a s t   f l o w i n g   t r i b u t a r y   s t r e a m s ,  i t  i s  expected tha t  con- 
s i d e r a b l e   a n n u a l   m a i n t e n a n c e ,   p a r t i c u l a r l y   i n   e a r l y  

years,   would  be  requi red  to   remove  accumulated  sediment  

and d e b r i s   f r o m   t h e  21 km o f   c a n a l .   A l s o ,   d e s p i t e   t h e  
p r o v i s i o n   o f   t h e   b u r i e d   p i p e   t o   h a n d l e   l o w   w i n t e r   f l o w s ,  

i t  i s   p r o b a b l e   t h a t   i n   s e v e r e   w i n t e r s  some i c e   b l o c k a g e s  

wou ld   occu r ,   requ i r i ng  some add i t i ona l   ma in tenance .  

3.5 COST ESTIkIATES 

The e s t i m a t e d   t o t a l   d i r e c t   c o s t s ,   a t  September  1978 p r i c e  

l e v e l s ,   p l u s   i n d i r e c t   c o s t s   i n c l u d i n g   c o n t i n g e n c i e s ,   e n g i n e e r i n g ,  

s i t e   i n v e s t i g a t i o n s  and c o r p o r a t e   o v e r h e a d   b u t   e x c l u d i n g   i n t e r e s t  
d u r i n g   c o n s t r u c t i o n ,   a r e  summarized  on  Table  3-1.  Also  tabulated 
i s   t h e   e s t i m a t e d   c a s h   f l o w  based, f o r   t h e   m o s t   p a r t ,   o n   t h e   e n g i n e e r i n g  

and c o n s t r u c t i o n   s c h e d u l e  shown on P l a t e  2-1 o f  HEDD Report  No. 916. 
Stage 2 o f   t h e   r u n o f f   h a n d l i n g   f a c i l i t i e s   w o u l d  be   cons t ruc ted  
d u r i n g   t h e   f o u r t e e n t h  and f i f t e e n t h   y e a r s   o f   p l a n t   o p e r a t i o n   w i t h  
e n g i n e e r i n g   a n d   s i t e   i n v e s t i g a t i o n s  commencing i n   t h e   t w e l f t h   y e a r .  

3 - 11 



TABLE 3-1 

WATER  SUPPLY AND ASH DISPOSAL STUDY 

WATER  SUPPLY & ASH DISPOSAL RESERVOIRS All0 RUNOFF FACILITIES 
ALTERNATIVE A - WET ASH DISPOSAL 

SUMMARY ESTIMATE OF TOTAL CAPITAL COSTS 
(Costs a t  September  1978 P r i c e   L e v e l s )  

1. 

2 .  

3. 

4. 

5. 

6. 

7 .  

8. 

9. 

10. 

Water  Supply  Reservoir  
(a )   Ma in  dam and r e s e r v o i r  
(b )   Nor th   sadd le  dam 
( c )   E a s t   s a d d l e  dam a n d   o v e r f l o w   o u t l e t  

Sub to ta l  1 

Ash D isposa l   Reservo i r  - Stage 1 

R u n o f f   H a n d l i n g   F a c i l i t i e s  - Stage 1 

(a)   South  canal  & o u t l e t   c h u t e  
(b )   Nor th   cana l  & o u t l e t   c h u t e  

Sub to ta l  3 

TOTAL  DIRECT  COST,  STAGE 1 

Con t ingenc ies   (15%  o f  1 & 2, 20% o f  3) 

E n g i n e e r i n g ,   I n v e s t i g a t i o n s  and  Superv is ion  (13%) 

Corporate  Overhead (5%) 
TOTAL CAPITAL COST,  STAGE 1 

T o t a l   C a p i t a l   C o s t ,  Ash Dam Stage 2* 

To ta l   Cap i ta l   Cos t ,  Ash Dam Stage 3* 

To ta l   Cap i ta l   Cos t ,   Runo f f   Hand l i ng  
Fac i  1 i t i e s ,   S t a g e  2** 

TOTAL CAPITAL COST,  STAGES 1,2 & 3 

Annual  Maintenance  Cost o f   R u n o f f  
H a n d l i n g   F a c i l i t i e s  - Stage 1 - Stage 2 

~~ ~ ~~~ ~~ 

* I n c l u d e s   c o n t i n g e n c i e s   a t  155, e n g i n e e r i n g ,   i n v e s t i g a t i o n s  and 

** Inc ludes   con t ingenc ies  a t  20%, e n g i n e e r i n g ,   i n v e s t i g a t i o n s  and 

s u p e r v i s i o n   a t   1 5 %  and c o r p o r a t e   o v e r h e a d   a t  5%. 

s u p e r v i s i o n   a t  15%  and c o r p o r a t e   o v e r h e a d   a t   5 % .  

7,?30 
1 ,.I 50 

30 - 
a , w o  
9,390 

2,060 
4; 590 

22, E190 

3 ,  ti60 

3,450 

1 , E<OO 

31 EOO A== 

6,160 

4 , l z  

2,530 

- 

E 

- 

9,360 

51,730 - 
30 
50 
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TABLE 3-1 - (Cont'd) 

ESTIMATED  CASH FLOW 

1 .  

2. 

3. 

4. 

Fiscal Year 

All Facilities - Stage 1 

Ash Dam - Stage 2 
1993/94 
1994/35 
1995/96 

Runoff Handling Facilities - Stage 2 
1997/98 
1998/99 
1999/2000 
2000/01 

Ash Dam - Stage 3 
2003/04 
2004/05 
2005/06 

3 - 13 

$Thousand 

200 
1 ,300 
1,100 
10,800 
17,900 

340 
270 

6,150 

680 

4,100 
380 

4,200 

21 0 

3,740 
160 



4.1 

SECTION 4.0 - ALTERNATIVE B - DRY ASH DISPOSAL 

ARRANGEMENT 

The general  arrangement of A l t e r n a t i v e  B i s  shown  on 

P l a t e  3 with a p r o f i l e  t h r o u g h  the  p r i n c i p a l   f a c i l i t i e s  shown on  
T h e  scheme  comprises the fo l lowing:  

A water   supply   reservoi r . jn  upper bledicine  Creek  having a 
storage capac i ty  o f ,  6.7  x JO..m. fo r   t he   t he rma l   p l an t  

plus a supplementary  dry storage c a p a c i t y  of+&.15 ,x 10 m 
for t h a t  por t ion  o f  the PMF n o t  d i scharged  through the 
outlpt works. The o u t l e t  works consists of~. '5  7 km o f  
%50r6-diameter   pipe  discharging  into the downstream end 
of t h e  Hat Creek Diversion  Canal. 

6 3  
L 6 

' '  6  3 

L:. 
L -. - 

A dry  ash and mine waste d i sposa l   a r ea  i n  lower Medicine 
Creek tha t   w i l l   con ta in  the f l y  and  bottom ash from 35 
years   o f   p lan t  operation toge ther   wi th  the mine wastes 
depos i ted  i n  tledicine Creek between the  1 6 t h  and 35th 

y e a r s  of p lan t   opera t ion .  

Flood  runoff  canals  above  the  ash and waste   disposal  
a r ea .  The two cana ls ,   des igned   to   handle  the PMF d i s -  

charge  via short  inc l ined   condui t s   in to  the water supply 
reservoir. 

The p r inc ipa l   d i f f e rences  between this scheme  and t h a t  
o r i g i n a l l y   d e f i n e d  by the Thermal Div i s ion   a r e   t he  much sma l l e r  
water   supply   reservoi r  and  dam made poss ib ly  by the provis ion  of  
o u t l e t  works, and the   reversed   f low  d i rec t ion   of  the runoff   canals  

which  permits   shorter   canals  and  o u t l e t  chutes and  i nc reases  the  
amount  of  Medicine  Creek runoff a v a i l a b l e   f o r   p l a n t   s u p p l y .  

4 - 1  



I 

I 

c 

m 

4.2 WATER  SUPPLY RESERVOIR 

4.2.1  General  Requirements 

The w a t e r   s u p p l y   r e s e r v o i r   i s   c r e a t e d   b y   c o n s t r u c t i o n  
o f  an e a r t h f i l l  dam a t   A x i s  38, t h e  same l o c a t i o n   a s   t h a t  

f o r   t h e  ash dam i n   A l t e r n a t i v e  A. The water   supp ly  
damsi te  was o r i g i n a l l y   d e f i n e d   b y   t h e   T h e r m a l   D i v i s i o n  as 

Ax is  4, (see HEDD Repor t  No. 916)  about 1 km ups t ream  bu t  
i t  was found  more   economica l   overa l l   to   adopt   Ax is  38 

d e s p i t e  some l o w e r i n g   o f   t h e   r e s e r v o i r  and  increased 

pump ing   cos ts .   S ign i f i can t   sav ings   resu l ted   f rom  the  
s m a l l e r  dam a n d   s h o r t e r   r u n o f f   c a n a l s .  

A l i v e   s t o r a g e  volume o f  6.7 x 10 m , s l i g h t l y  more 6 3  

t h a n   t h e   s p e c i f i e d  minimum, i s   p r o v i d e d  between a minimum 
r e s e r v o i r   l e v e l   o f  E l .  1215  and a maximum n o r m a l   r e s e r v o i r  

l e v e l   o f  El. 1230. As shown o n   t h e   r e s e r v o i r  volume  and 

area  curves on P l a t e  8, some 0.8 x 10  m o f  dead s to rage  
l i e s  b e l o w   t h e   m i n i m u m   r e s e r v o i r   l e v e l   o f  El. 1215. The 
s u r f a c e   a r e a   o f   t h e   r e s e r v o i r   a t  E l .  1230 i s  0.85 x 10 m , 
less t h a n   o n e - f i f t h   t h e   a r e a   o f   t h e   a s h  pond o f   A l t e r n a t i v e  A. 

6 3  

6 3  

Between r e s e r v o i r   l e v e l s   o f  E l .  1230  and  1242.5 some 
15 x 10 m o f   d r y   s t o r a g e   i s   p r o v i d e d   f o r   h o l d i n g   p a r t   o f  
t h e  PMF. Th i s   rep resen ts  37 pe rcen t  o f  t h e  t o t a l  PMF 

f l o o d  volume o f  40.5 x 1 0   d e r i v e d   f o r   t h e  51.6 km 

drainage  area  above  the  Axis  36 dam and t h e   t w o   r u n o f f  

cana ls .   Wi th  a c r e s t   l e v e l   o f  E l .  1245 t h e  dam r e q u i r e d  

t o   p r o v i d e  15 x 10  m o f  d r y   s t o r a g e   i s   a b o u t  55 m h igh .  
To c o n t a i n   t h e   e n t i r e  PMF volume o f  40.5 x 10 m t h e  dam 
would  have a h e i g h t  o f  69 m. A comprehensive  opt imizat ion 
s tudy  was completed  to   determine  the  most   economical  

d i a m e t e r   o f   o u t l e t   c o n d u i t  and h e i g h t  o f  dam. A c o n d u i t  
s i z e   o f  1650 mm was se lec ted   f rom  the   range  o f   1200 mm t o  

2100 mm d iameters  s tud ied.  

6 3  

6 2 

6 3  

6 3  
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4 . 2  UATER SLjPPLY  RESERVOIR - (Cont'd) 

4.2.1 

4 . 2 . 2  

General  Requirements - (Cont'd) 

Since  the  out le t  works wou ld  be required  not  only 
d u r i n g  the  35-year  plant  l ife,  b u t  thereaf te r   as  well, i t  
was f e l t  t h a t  the  o u t l e t  works should be generally f ree  
of special  operating  procedures. The design  selected,  
w i t h  an o u t l e t   s e t   a t  the normal maximum reservoir   level  
of El. 1230, would be operated as  follows: 

a)  Durinq 35-Year P l a n t  Life 

The gate i n  the upstream end  would normally be 
k e p t  closed. The 15 x 10 m o f  dry  storage provided 6 3  

i s  equivalent t o  more than  twice the flood volume 
having a 10-year  frequency and about 30 percent 
greater  than the flood having a 100-year  frequency. 
With the gate  closed  all  runoff would normally be 
used for   p lan t  make-up.  Only in  the event o f  an  
extremely  severe snpwpack would t he  g a t e  be opened 
t o  allow  spil lage.  

b )  After Plant Decommissioning. 

Unless regulated  for  irr igation  purposes the 
upstream gates  would normally be kept  open.  All 
yearly  floods would  be automatically  regulated by 
the l i m i t i n g  capacity o f  the  conduit  and storage 
within  the  reservoir.  

Water Supply Dam 

Detai ls  of the  water  supply dam a r e  shown on Plate  8. 
The 55 m high e a r t h f i l l  dam would have a length of 340 m 
a n d ,  with  upstream and downstream slopes o f  3:l a n d  3.75:l  
respect ively,  wou ld  contain  approximately 1 .8  x 10 rn of 
f i l l .  Design of the  cross-section was based on the 
following  considerations: 

6 3  
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4 . 2  WATER SUPPLY RESERVOIR - ( C o n t ' d )  

4 . 2 . 2  Water S u p p l y  Dam - (Cont 'd) 

Including  the PMF storage,   the  reservoir could  be 
drawn down over a depth  of up t o  2 7 . 5  m a t  rates o f  

0.3 t o  2 .0  m/day which, in  terms of embankment 
design,  is   essentially  instantaneous.  

Foundation  material is   general ly  impervious glacial  
till   overlying  bedrock. 

Large quant i t ies  of g lac ia l   c layey   t i l l   a re   ava i lab le  
j u s t  downstream  of the  damsite.  Pitrun  free-draining 
sand and gravel i s   ava i lab le  on the east  s ide of Hat 
Creek within  the mine p i t .  

The selected  modified homogeneous e a r t h f i l l  cross- 
section  consists of a central  core of selected impervious 
t i l l  connected t o  an  upstream t i l l   b l anke t ,  an upstream 
shel l  of  pervious sands and gravels a n d  a downstream 
shel l  of random impervious t i l l .  Gravel drains and 
f i l t e r s   a r e   l oca t ed  on the downstream side o f  the  core 
and  pass beneath the random t i l l   s h e l l  t o  the downstream 
toe.  The upstream  slope is   protected from wave action by 
a 0.75 m thick  layer of r ip-rap.   Pr incipal   ear thf i l l  
quant i t ies   are  as follows: 

Quantity 
1 o h 3  

and D/S shel l  
Impervious  core,  blanket 

Sand .and gravel,  U/S shell  

Drain and f i l t e r s  

Rip-Rap 

T o t a l  

1 .09  

0.33 

0.32 

0.03 

1.77 x 1 0 % ~  
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4.2 WATER  SUPPLY RESERVOIR - (Con t ' d )  

4 .2 .2  Water  Supply Dam - (Cont 'd )  

For  a d e s c r i p t i o n   o f   t h e   d a m s i t e   f o u n d a t i o n s   r e f e r e n c e  

should  be made t o  HEDD Repor t  No. 916. Foundat ion  prepara- 

t i o n   w o u l d   i n c l u d e   s t r i p p i n g   o f   t o p s o i l   t o  a nominal 
d e p t h   o f   a b o u t  0.5 m p l u s   s t r i p p i n g   o f  any s u r f i c i a l   s a n d  
lenses .  A 3 t o  5 m deep c u t o f f   t r e n c h   w o u l d  be excavated 

t o  s e a t   t h e   i m p e r v i o u s   c o r e   i n t o   d e n s e   g l a c i a l  till. 

Excavated  mater ia l   would be p laced  ups t ream  o f   the  dam on 
t h e   l o w e r   l e f t   a b u t m e n t   t o   f l a t t e n   t h e   b a n k   s l o p e s  and 
i m p r o v e   t h e   s l i d i n g   s t a b i l i t y  i n  t h i s   a r e a .  Where bedrock 

i s  encountered i n   t h e   c o r e   c o n t a c t   a r e a ,   s l u s h   g r o u t  and 
sho tc re te   wou ld  be a p p l i e d .  

S t a b i l i t y   a n a l y s e s   o f   t h e  embankment were c a r r i e d  
o u t  by   us ing   t he   s imp l i f i ed   B i shop   Ne thod   a ided   by   t he  
LEASE I1  Computer  Program. The f o l l o w i n g   p a r a m e t e r s   f o r  
t h e   v a r i o u s  embankment m a t e r i a l s   w e r e  assumed i n   t h e  

analyses: 

U n i t   C o h e s i o n   F r i c t i o n   A n g l e  
Shear  Strengtt l  

Weiqht t / m  kPa Degrees . 

Core & Random 
T i l l  S h e l l *  2.16 0 27 

D r a i n  & 
T r a n s i t i o n  2.20 0 38 

T i l l   i n  
Foundation*  1.92 0 30 

l i / S  Sand 6 
Gravel  She1 1 2.24 0 38 

* For   t he   cons t ruc t i on   case ,  a cohesion o f  120 kPa w i t h   z e r o  
f r i c t i o n   a n g l e  was assumed f o r   t h e   f o u n d a t i o n   m a t e r i a l  and 

a p o r e   p r e s s u r e   c o e f f i c i e n t  (B) o f  0 . 5  was used i n   t h e  
co re  and t h e  random till s h e l l .  
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4.2 WATER SUPPLY RESERVOIR (Cofl t 'd)  

4 .2 .2  Water  Supply Dam - (Cont 'd)  

The long t e n  s t a b i l i t y   i n c l u d i n g   f u l l  pool,  rapid 
drawdown and steady seepage cases  were  analysed and an 
ear thquake   coef f ic ien t  o f  0.1 g was a lso   appl ied  t o  the  
above cases. In the construction  case  upstream and down- 
stream  slopes w i t h  foundation  material  were  analysed by 
the  0-0' method because a bui ld  u p  of pore  pressure would 
occur i n  the foundation dur ing  cons t ruc t ion .  The results 
o f  the   ana lyses   a re  as follows: 

Factor  of Safety 

Case - S t a t i c  
Earthquake 
Coeff. = Og 

Full  pool, U/S s lope  2.0 
Rapid drawdown, U/S s lope  

1.2 

Steady  Seepage, D/S slope 1 . 9  
1 . 6  1 .1  

1 .4  
End of  Construction 

U/S s lope  1 .1  
D/S s lope 

- 
1 .a+ - 

Based on l imited  foundation and permeabi l i ty   information 
the seepage passing through the  dam and foundation i s  

estimated to be about 5 L/s a t  maximum normal reservoir 
ponding t o  El. 1230,  and migh t  be double this amount i f  the 
reservoir level  reaches El. 1242.5.  This  seepage  will have t o  
be handled i n  drainage p i p i n g  and/or  pervious  drain  material~, 
possibly bottom ash, placed  in the creek bed beneath  the 
ash and mine wastes  downstream o f  the  water  supply dam. 

4.2.3  Reservoir  Outlet  Works 

The r e s e r v o i r   o u t l e t  works a r e  shown on Plates 3, 8 
and 9. The conduit   intake and ga te   sha f t   a r e   l oca t ed  on 
bedrock  beneath the uppper  right abutment of  the water 
s u p p l y  dam.  The c r e s t  o f  the i n t a k e   i s  s e t  a t  El. 1230.5, 
0.5 m above  the normal maximum r e s e r v o i r  t o  permit  minor 
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4.2 WATER  SUPPLY RESERVOIR - ( C o n t ' d )  

4 .2 .3   Reservo i r   Out le t   Morks  - ( C o n t ' d )  

r e s e r v o i r   f l u c t u a t i o n   w i t h o u t   u n n e c e s s a r y   s p i l l a g e .  The 

box s t y l e ,   r e i n f o r c e d   c o n c r e t e   i n t a k e   w o u l d  be t rash racked  

t o   p r e v e n t   e n t r y   o f   d e b r i s   d u r i n g   p e r i o d s  of f l o o d   r u n o f f  
s p i l l a g e .  

A c a s t - i n - p l a c e   r e i n f o r c e d   c o n c r e t e   c o n d u i t   w i t h  an 
i n s i d e   d i a m e t e r   o f   1 6 5 0  mm i s  p r o v i d e d   t h r o u g h   t h e  dam t o  

S ta t i on   O i l 25   where   t he   condu i t   changes   t o   p recas t ,   re in -  

f o rced   conc re te   p ipe .  

A r e i n f o r c e d   c o n c r e t e   g a t e   s h a f t   l o c a t e d   j u s t   u p s t r e a m  

o f   t h e  dam ax is   would  house  two  manual ly-operated  s l ide 
gates  1200 mm wide  by  1650 mm h igh,   operated  as  d iscussed 

p r e v i o u s l y   i n   S u b - s e c t i o n   4 . 2 1 .  

From S t a t i o n  0+125 t o  3+900 the   condu i t   compr ises  

1650 mm r e i n f o r c e d   c o n c r e t e   p i p e   b u r i e d  as  shown i n  
t y p i c a l   r o c k  and  overburden  sect ions  on  Plate  9.   From 
t h e   i n t a k e   t o   t h e   b e g i n n i n g   o f   t h e   i n c l i n e d   c o n d u i t   a t  

S t a t i o n  3+900 t h e   c o n d u i t  has  been  designed as a p ressu re  
condu i t   ope ra t i ng   under  a maximum head ( a t   t h e   i n t a k e )   o f  
13 m. Because o f   t h e   v e r y   l a r g e   q u a n t i t y   o f   p i p e   i n v o l v e d ,  
s p e c i a l   c o n s i d e r a t i o n  has  been g i v e n   t o   t h e   c h o i c e   o f  
p i p e .  The two   ma jo r   supp l i e rs   o f   conc re te   p ipe   have   bo th  
recommended the   use   o f   p ipe   manu fac tu red   i n   acco rdance  

w i t h  ASTM S p e c i f i c a t i o n  C76. Though b a s i c a l l y   i n t e n d e d  
fo r   non -p ressu re  uses, t h i s   p i p e  i s  cons idered  by  the 

m a n u f a c t u r e r s   t o   h a v e   s u f f i c i e n t   s t r e n g t h   f o r   w e l l   o v e r  
t h e   i n t e r n a l   p r e s s u r e s   t h a t  will be encountered i n   t h i s  
a p p l i c a t i o n .   P r e s s u r e   p i p e   i n   a c c o r d a n c e   w i t h  ASTM 
S p e c i f i c a t i o n  C361 i s   c o n s i d e r e d   o v e r - d e s i g n e d  and  uneconomi 

c a l   f o r  such a l a r g e   p r o j e c t .   R e i n f o r c e d   c o n c r e t e   p i p e  
w i t h   g a s k e t s   i n   a c c o r d a n c e   w i t h  C76 Classes 111 and IV 
has t h e r e f o r e  been  adopted.  Because o f  e x t e r n a l   l o a d  

r e s t r i c t i o n s   t h e   d e p t h   o f  ash  and  mine  wastes  placed  over 
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4.2 WATER  SUPPLY RESERVOIR - (Con t ' d )  

4 .2 .3   Reservo i r   Ou t le t  Works - (Con t ' d )  

t h e   p i p e   w o u l d   h a v e   t o   b e   l i m i t e d   t o   a b o u t  4 o r  5 m 
assuming  an a d d i t i o n a l   l i v e   l o a d   e q u i v a l e n t  t o  H20 

l o a d i n g  (CSA Standard  S6-1974). To p r o v i d e   f o r   p o s s i b l e  

road   c ross ings   ove r   t he   condu i t ,  an a l lowance has  been 
made i n   t h e   e s t i m a t e s   f o r  125 m o f   c a s t - i n - p l a c e   c o n d u i t .  

The maximum c a p a c i t y  o f  t h e   o u t l e t   c o n d u i t ,  based  on 
t h e  PMF l e v e l  o f  El. 1242.5  and a Manning f r i c t i o n   f a c t o r  
o f  n = 0.014, i s  8.4 m j s ,  a b o u t   o n e   t h i r d   o f   t h e   e s t i m a t e d  

peak PMF i n f l o w   t o   t h e   r e s e r v o i r .  

3 

From S t a t i o n  3+900 t o   S t a t i o n  5+700 t h e   o u t l e t  
condui t   compr ises a 1650 mm d i a m e t e r   b u r i e d ,   " M u l t i -  

P la te "   t i e ta1   p ipe   hav ing   l a rge   150  x 50 mm c o r r u g a t i o n s .  
W i th   g rad ien ts   va ry ing   f rom 5 t o  20 p e r c e n t ,   f l o w   i n   t h i s  

i n c l i n e d   p o r t i o n   o f   t h e   c o n d u i t   i s  a t  p a r t i a l   d e p t h .  A t  
t h e  maximum d i s c h a r g e   o f   8 . 4  m / s ,  t he   f l ow   dep ths   wou ld  

range  f rom 46 t o  72 p e r c e n t   o f   d i a m e t e r   w i t h   c o r r e s p o n d i n g  
v e l o c i t i e s   o f   8 . 6  and 5 .0  m/s. A minimum c o v e r   o f   1 . 5  m 
over   the   p ipe   has  been p rov ided .  

3 

As shown on  P la te  3, t h e   i n c l i n e d   o u t l e t   c h a n n e l  
t e r m i n a t e s   i n   a n   e n e r g y   d i s s i p a t i n g   o u t l e t   s t r u c t u r e   a t  

S t a t i o n  5+700 l o c a t e d   n e a r   t h e   n o r t h  end o f   t h e  H a t  Creek 
D i v e r s i o n   C a n a l   i n   t h e   v i c i n i t y   o f  Harry Creek.  The 
o u t l e t   s t r u c t u r e   w o u l d   c o m p r i s e  a r e i n f o r c e d   c o n c r e t e ,  
i m p a c t   t y p e ,   s t i l l i n g   b a s i n   i d e n t i c a l   t o   t h a t  shown on 

P l a t e  7 f o r   t h e   n o r t h   c a n a l   o f   A l t e r n a t i v e  A .  Approx imate ly  
35 p1 o f   l i n e d   c a n a l   ( s e e   P l a t e  6-3 o f  HEDD Report  No. 
913)   wou ld   be   requ i red   be tween  the   ou t le t   s t ruc tu re   and 

t h e  H a t  C reek   a i ve rs ion  Canal. 
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4.3 ASH DISPOSAL 

F o r   A l t e r n a t i v e  B i t  i s  unders tood  tha t   bo th   bo t tom  and 
f l y  ash will be disposed o f   i n   d r y  fill form  downstream o f   t h e  

water   supp ly  dam f o r   t h e   f i r s t   1 5   y e a r s   a s   a s h   a l o n e  and, f o r   t h e  
remain ing  20 y e a r s   o f   p l a n t   l i f e ,  as  ash  a lone  or   as a m i x t u r e  o f  
ash   and   m ine   was tes .   Apar t   f r om  the   runo f f   hand l i ng   f ac i l i t i es  

d e s c r i b e d   i n   S u b - s e c t i o n  4.4, a l l   f a c i l i t i e s   r e l a t e d   t o   t h e   d i s p o s a l  
o f  a s h   o r   w a s t e   a r e   t h e   r e s p o n s i b i l i t y  o f  o t h e r s .   T h i s   i n c l u d e s  
a l l   d r a i n a g e   f a c i l i t i e s   b e l o w   t h e   l e v e l   o f   t h e   n o r t h  and sou th  

r u n o f f   c a n a l s  and  any  works  necessary t o  convey  seepage  from  the 
wa te r   supp ly  dam. 

4 .4  RUNOFF HANDLING FACILITIES 

To e n s u r e   t h e   p e r p e t u a l   s e c u r i t y   o f   t h e   a s h  and mine 

w a s t e   d i s p o s a l   a r e a   f o r   A l t e r n a t i v e  B, r u n o f f   c a n a l s   d e s i g n e d   t o  
hand le   t he  PMF are   p rov ided  on   bo th   s ides   o f   Med ic ine   Creek .  As 
shown on P l a t e  3, b o t h   t h e   n o r t h  and   sou th   runo f f   cana ls  f low i n  an 
e a s t e r l y   d i r e c t i o n ,   d i s c h a r g i n g   i n t o   t h e   w a t e r   s u p p l y   r e s e r v o i r .  

The   cana ls   a re   l oca ted   genera l l y   be tween   e leva t i ons  o f  1245  and 
1265  on te r ra in   under la in   by   g reens tone   and   cove red  by g l a c i a l  
m a t e r i a l s   v a r y i n g   g r e a t l y   i n   d e p t h   b u t  commonly l ess   t han  2 m. As 

shown on   P la te  1 numerous rock   ou tc rops   occu r   a long   t he   cana l  
r o u t e s   p a r t i c u l a r l y  i n  t h e   l a s t  1 .5 km a d j a c e n t   t o   t h e  A x i s  38 
damsi t e .  

South  Runoff  Canal 

The s o u t h   r u n o f f   c a n a l   s t a r t s  some 4 .5  km w e s t   o f   t h e  
wa te r   supp ly  dam and,  based  on a d ra inage  a rea   o f   7 .2  km , has a 

des ign  PFlF c a p a c i t y   o f  5.4 m /s a t  i t s  downstream  end.  Typical 
s e c t i o n s   f o r   t h e   c a n a l  and d i s c h a r g e   c o n d u i t   a d j a c e n t   t o   t h e   r e s e r v o i r  

a r e  shown on P l a t e  10. 

2 
3 
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4.4  RUNOFF  HANDLING FACILITIES - ( C o n t ' d )  

From S t a t i o n  O+OOO t o  3+250 t h e   c a n a l   i s   l o c a t e d   p r e -  
, dominant ly  i n  r e l a t i v e l y   i m p e r v i o u s  till overburden  a l though some 

s h o r t   l e n g t h s  o f  r o c k   w o u l d   l i k e l y   b e   e n c o u n t e r e d   p a r t i c u l a r l y  

downstream o f   S t a t i o n  2+200. The e a r t h f i l l   c a n a l   f o r   t h i s   r e a c h  

would  have a depth  vary ing  between 1.2  and 1 .9  m and a g r a d i e n t   o f  
0.04  percent.  A 300 m conc re te   p ipe   bu r ied   separa te l y   be low  the  
canal  would be p rov ided   t o   convey   l ow   w in te r   f l ows  and p reven t  
i c i n g   o f   t h e   c a n a l .  The 300 m pipe  would  begin a t  a b o u t   S t a t i o n  
0+500 d r a i n i n g   t h e   c a n a l   a t   i n t e r v a l s   o f  300 m and a t   a l l   m a j o r  

t r i b u t a r i e s .  The canal   drains  would  comprise  10 m l e n g t h s   o f  200 m 

pe r fo ra ted   p ipe   cove red   by   d ra in   g rave l .   Manho les  and v a l v e s   a t  
all m a i n   l i n e   c o n n e c t i o n s   w o u l d  be p rov ided  f o r  maintenance. 

From S t a t i o n  3+250 t o  4+550 a r e i n f o r c e d   c o n c r e t e   c a n a l  
s e c t i o n   w o u l d  be necessary  because o f   t h e   s t e e p  a n d   r o c k y   t e r r a i n .  
The c o n c r e t e   f l u m e   w o u l d   h a v e   a n   i n v e r t   w i d t h   o f  2.0 m, a d e p t h   o f  
1 . 4  m and a g r a d i e n t   o f   1 . 0   p e r c e n t .  To d r a i n   l o w   w i n t e r   f l o w s ,  

p e r f o r a t e d   p i p e s   i n   d r a i n   g r a v e l   w o u l d  be i n s t a l l e d   b e l o w   o p e n i n g s  
i n   t h e   f l u m e   i n v e r t .  A rock   t rap   wou ld   be   p rov ided   a t   t he   downs t ream 
end o f   t h e   c a n a l   t o   p r e v e n t   p a s s a g e  o f  d e b r i s   t h r o u g h   t h e   o u t l e t  
c h u t e   i n t o   t h e   r e s e r v o i r .  

The o u t l e t   c h u t e   c o m p r i s e s   r e i n f o r c e d   c o n c r e t e   i n t a k e  and 
o u t l e t   s t r u c t u r e s   j o i n e d   b y   a p p r o x i m a t e l y   1 6 0  m o f  1200 mm d iameter  

cor rugated   meta l   p ipe .  The chu te  i s  b u r i e d  on the  abutment  upstream 
o f   t h e  dam and  seepage  blanket.  Flow i n   t h e   c o n d u i t   w o u l d   b e   a t  

p a r t i a l   d e p t h  down t o   r e s e r v o i r   l e v e l  where  the  energy  would  be 
d i s s i p a t e d .  To e n s u r e   d i s s i p a t i o n   w i t h i n   t h e   p i p e ,   t h e   o u t l e t  has 
been loca ted   be low minimum r e s e r v o i r   l e v e l .  Under  normal  condi t ions,  
however, d i s s i p a t i o n   w o u l d   o c c u r   a t  much h i g h e r   w a t e r   l e v e l s .  
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4.4  RUNOFF HANDLING FACILITIES - (Cont 'd) 

North Runoff  Canal 

The north runoff  canal,  except  for  capacity and dimensions, 
i s  similar to  the  south  runoff  canal. However, i t  has an  overall 
length of  only 2 .4  km draining an area of 2 . 0  km . I t s  design PMF 
capacity a t  the o u t l e t   i s  2.0 m3/s. Typical  canal  sections  are 
shown on Plate  10. 

2 

From Sta t ion  O+OOO t o  0+700 the canal would  be in  overburden. 
I t  would have a depth  varying between 1 . 2  and  1 . 4  m and, l i k e  the 
south canal,  would have a gradient of 0.04  percent. 

From Stat ion 0+700 t o  2+450 the  canal would be mostly  in 
rock. The concrete  f lume  for  this reach would have an invert  w i d t h  
of 1.5 m ,  a depth  of 1 .0  m and  a gradient  of 1.0  percent. 

The outlet   chute  for  the  north  canal would be very  similar 
t o   t h e  south canal  chute  except  for a smaller  conduit  diameter o f  
900 mm. 

Like Alternat ive A, the runoff f ac i l i t i e s   fo r   A l t e rna t ive  
B would require  considerable  maintenance. However, with  only 7 km 
of  canal compared t o  21 km for   Alternat ive A these costs  would be 
substantially  reduced. 

4.5 COST ESTIrIATES 

The es t imated   to ta l   d i rec t   cos t s ,   a t  September  1973 pr ice  
l eve l s ,  plus indirect  costs  including  contingencies,  engineering, 
s i te   inves t iga t ions ,   superv is ion  and corporate  overhead b u t  excluding 
cons t ruc t ion   in te res t   a re  summarized on Table 4-1.  Also tabulated 
i s   the   es t imated  cash  flow based on the  engineering a n d  construction 
schedule shown on Plate  2-1 of H E D D  Report No. 916.  Because of 
t he i r   s imi l a r i t y  i n  s i z e ,   i t  has been  assumed t h a t  the schedule  for 
the  water  supply dam wou ld  be the same as  shown in the  H E D D  report ,  
t h a t  i s ;  construction  in 1983 and 1984 with  completion by 1 July 
1984.  Two-year construction of the  reservoir  o u t l e t  works a n d  
runoff f a c i l i t i e s  would  be completed pr ior  t o  the winter of 1984/85. 
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TABLE 4-1 

1. 

2. 

3. 

4. 

5.  

6. 

ALTERNATIVE B - DRY ASH  DISPOSAL 
WATER SUPPLY tx ASH  DISPOSAL STUDY 

WATER SUPPLY RESERVOIR & RUNOFF FACILITIES 

SUElMARY ESTIMATE OF TOTAL CAPITAL COSTS 
(Costs at September 1976 Price Levels) 

$Thousand 

Water Supply Reservoir 

(a) Dam and reservoir 
(b) Reservoir outlet  works 

E, 660 
3,780 

Subtotal  12,460 

Runoff Handling Facilities 

(a) South runoff canal and outlet chute 1 ,790 
(b) North runoff canal and outlet chute 640 

Subtotal  2,430 

TOTAL  DIXECT  COST  14,690 

Contingencies (15%  of 1 ,  20% o f  2)  2,350 

Engineering, Investigations and 
Supervision  (16%)  2,760 

Corporate Overhead (5%) 1 ,000 

TOTAL CAPITAL COST 21,000 

Annual Maintenance Cost o f  Canals 20 

ESTIIMATEO - CASH FLOW 

Fiscal Year 

1980181 
1981182 

1983184 
1982183 

1984185 

$Thousand 

100 
1,100 
600 

12,600 
6,600 
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4.6 WATER SUPPLY BENEFITS 

Since the  water  supply  reservoir of Alternative B permits 
t h e  use of runoff from t h e  Medicine Creek basin  Alternative B pro- 
vides a considerable  energy  benefit  as a r e s u l t  of reduced pumping 
requirements from the Thompson River. Based on a to tal   drainage 
basin  area of  51.6 km and  an estimated  average  annual  runoff  of 
about 80 mm, the  average annual volume  of water   avai lable   for   plant  
supply would  be approximately 4 x 10 m . However, assuming t h a t  
the   exis t ing  divers ion i n t o  MacLaren Creek i s  maintained and tha t  
the runoff is   constant  over t h e  en t i re   bas in ,  some 1 . 5  x 1 0  m on 
average would be l o s t  t o  the existing  diversion w h i c h  drains an  
area of  16.9 km . (The diversion i s  currently  l icenced  for an 
annual  withdrawal of u p  t o  2.23 x 10 m I f   ava i l ab le ) .  Because 
flows from Medicine Creek i n  dry  periods  are  negligible,  a reduction 
in  capacity of the Thompson River pipel ine  is   not   possible .  However, 
the  energy  benefits   result ing from an annual  average  reduction  in 
volume of 2.5 x 10 m t o  4 x 10 n must be considered. The value 
of this  water is   assessed by Sandwell i n  their  evaluation of the 
e f f e c t s  of the two ash disposal   a l ternat ives  on the  cooling  water 
pipel ine from the Thompson River. 

2 

6 3  

6 3  

2 
6 3 .  

6 3   6 3  

4 . 7  OTHER BENEFITS 

In addition t o  water supply benefi ts  and  a s igni f icant ly  
lower total   capi ta l   cost ,   Al ternat ive B offers  several  other  important 
advantages  over  Alternative A .  

Following decomissioning o f  the  thermal plant,   the  water 
supply  reservoir  of  Alternative B could be used t o  regulate   the 
flows of ujyer  Nedicine Creek t o  provide  irr igation  water  for  the 
reclaimed  ash and waste  disposal  areas  in Medicine  Creek, f o r  the 
H a t  Creek valley or, depending on  pumping cos ts ,   fo r   l ands   eas t  of 
the Medicine  Creek valley.  W i t h  no appreciable  drainage  area,  t h e  
water supply  reservoir of Alternative A would have no value  following 
plant shut-down and, t o  provide  long-term  security,  the main dam 
would  most l i ke ly  have t o  be breached,  further  adding t o  i t s  cost .  
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4 . 7  OTHER BENEFITS - (Cont 'd) 

For Alternative A the  total   land  area occupied by the 
water  supply  reservoir,  ash  disposal  reservoir, mine waste dump, 
and runoff  handling f a c i l i t i e s  would be about 1030 hectares. For 
Alternat ive B the  corresponding  land  area would be about 580 hectares,  
less than 60 oercent of the  Alternative A area.  

Because  of the generally steep t e r r a i n ,  extremely  variable 
foundations a n d  the probabi l i ty  of ic ing problems and high  maintenance 
costs ,   the   runoff   canals   for  b o t h  Alternative A and B are  considered 
potential  problem areas .  With  Alternative B, t he  overall length of 
t h e  runoff  canals and their capac i t ies  are both  reduced t o  abou t  
one-third of the  Alternative A values. 

For t h e   f i r s t  15  years of plant  operation w i t h  Alternative 
B no mine wastes would  be deposited  in  Nedicine Creek a n d ,  i n i t i a l l y ,  
bottom and f l y  ash would  be deposited immediately downstream of the 
water  supply dam. Since  there would  be  no major  disposal  areas 
below the runoff canals  in  early  years i t  would be possible t o  
defer  construction of the auxi l ia ry  p i p i n g  system f o r  low winter 
flows and depend instead on increased  maintenance for removal of 
potential   canal  icings.  I n  f a c t ,  upstream  portions  of the runoff 
canals  could  also be deferred.  This would permit, on the  basis  of 
actual  canal  operating  experience, a thorough  assessment of whether 
o r  n o t  the  presently  anticipated  icing problems are   ser ious enough 
t o  f u l l y  warrant the supplementary  piping  system w i t h  i t s  estimated 
to ta l   cap i ta l   cos t  o f  almost $700,000. Such deferment would a l so  
enable  construction of a short   length of the piping system as a 
t e s t   i n s t a l l a t ion   t o   p rov ide  needed design  data .   This   f lexibi l i ty  
does not ex is t   for   Al te rna t ive  A where the Stage 1 runoff  canals 
surround the ash disposal  reservoir and involve much greater   costs .  
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