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* 1.1 INVENTORY 
I 

1.0 SUMMARY 

I (a) Hydrology - 
( i ) Ground Water - The pot2ntially significant ground water aquifers in the Hat Creek Valley are .. small aid of limited areal extent. Most of the bedrock and surficial !sediment 

I low  annJal precipitation in the area, the  recharge to the ground water table 
materials have relatively low hydraulic conductivities and coupled with the 

* 
is also low. 

1 - Generally  the ground water recharge zones are located at the higher elevations 
and the ground waters flow'mostly through the surficial sediments. Less than- i 1 - i  ? 3  SI 

2 percent total ground water flow is estimated to flow in the bedrock.  Total ground 
water flows towards Hat  Creek along the length of the valley have been esti- 

- I "  

I 
L mated to be between 284 and 568 m?, d-l per kilometer. 

I 
.c 

Based on borehole information and an evaluation' of the regional hydrogeology, 
the lim?stone and granodiorite bedrock, glacio-fluvial sediments and  a'lluvium 
form the only  significant aquifers. The bedrock aquifers are concentrated 
mainly .in the north and east of thce Hat Creek  Valley.  With the exception 
o f  the Houth Meadows area these bedrock aquifers are generally located away 

.I 
I 

m 
I from  the proposed development area's. 

P The thicker sequences  of glacio-fluvial sediments are generally locatecl near 
the val'ley bottoms and two distinct potential aquifers have been identified 
in the Marble Canyon and north end of the Upper Hat Creek Valley. Potential 
ground water flows of 2,000 and 5,000 m? d-l respectively have been estimated 
for the!;e aquifers. 

- m  
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A shallow  alluvial  aquifer i s  present  in  the Hat Creek Valley bottom. This 
aquifer  is  hydraulically connected to  Hat Creek and the water  flows, both 
from acluifer t o  creek and creek to  aquifer,  have been observed i n  various 
reache>,  along the valley.. 

Existi rig data  indicate  that  without the proposed Hat Creek Project there will 
be no noticeable  hydrogeologic changes i n  the foreseeable future. 

( i  i ) Surface Water 

Considerable  streamflow  records and climatic  data  exist  for Hat  Creek  and the 
surrour,ding  area. An active streamgauging s i t e  on Hat Creek and  an ac:tive 
climatological  station  fall  within  the proposed p i t  perimeter. Both s ta t ions 
have almost continuous  records  since 1960. 

A multivariate  regional  analysis  of streamflow  records for the interior  plateau 
of B.C.  indicates  that  drainage  area,  elevation, mean annual precipitation 
and forest  cover can explain the magnitude and var iabi l i ty  of floods  to a 
large  degree. The Hat  Creek region i s  shown t o  produce  lower floods  than 
most other areas  within  the  interior  plateau b u t  the year-to-year  variability 
of  floods  in  the Hat  Creek area is,  about  average. 

Precipitation, snow accumulation alnd evaporation  vary  considerably  with  eleva- 
tion. Curves g i v i n g  mean annual  precipitation and mean maximum snow water 
equivalent as functions  of  elevation  are developed in the report. 

The strzamflow  records of Hat  Creek are analyzed i n  terms  of flood  frequency, 
flow duration and flow probability  curves. Flood frequency  curves for ungauged 
tributary  basins  are  derived on the basis of resul ts  from the regional  analysis. 

Thornthdaite  water  balance  tabulations computed by the Atmospheric Env,ironment 
Service  for  several  climatic  stations i n  the Hat  Creek area show the  elevation 
dependeice  of the main components. An elevation-adjusted  water balancc for  
Hat  Creek i s  estimated from these  records and i s  shown to  be consistent w i t h  
observe,i  runoff. 

1 - 2  
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The chiinnel and floodplain morphology  and channel geometry of Hat Creek down- 
stream of the mine are  described  'qualitatively from a i r  photos and ground 
inspection and quantitatively on the  basis  of surveyed sections and profiles 
for a few typical  reaches. 

The surface  water regime of  Hat Creek is  presently  stable and  would l lkely remain 
so into the foreseeable future without the project. The irrigated  area could be 
expanded somewhat  and an abandoned irrigation  diversion o u t  of the Hat Creek drain- 
age could be re-activated. 

(I)) Water Quality 

This sec t ion   br ie f ly   sumrizes  the conclusions made from the  inventory  data ob- 
tained i n  this  study. 

( i )  Ground Water 

" 
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In exarlining  the  data  collected, i t  was found t h a t  a l l  of  the ground waters sampled 
could t)e placed  in one of four  categories: (1) shallow,  characterized by a high 
calciun  to sodium ra t io  and a comparatively low f i l t rable   res idue and conductivity; 
( 2 )  inxermediate  or  surficial,  characterized by  an intermediate  calcium t o  sodium 
ra t io  and intermediate  filtrable  residue and conductivity  levels; ( 3 )  deep perme- 
able bedrock, characterized by a low calcium to sodium ra t io  and high levels of 
f i l t rable   res idue and specif ic  conductance; and ( 4 )  unique samples due t o  special 
condit.ons. In sp i te  of the grea.t  variability  in  water  quality between different  
sample s i t e s ,  i t  was found that the water from a l l   s i t e s  met the Canadian Dr inking  
Water 5tandards  for  toxic chemica'ls and, w i t h  the exception of the  calcium  level 
a t  one specif ic  sample s i t e ,  met these same standards  for recommended l imits   for  
other  chemicals. 

No s ig r i f i can t  change i n  the qual'ity of the ground water is  anticipated  without 
the prc j ec t .  

." . . " "" - 
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( i  i ) Surface  Water 

The d a t a   f o r   H a t  Creek  showed t h a t   t h e   w a t e r  i n  t h i s   c r e e k  has  a s i g n i f i c a n t  

ground  water component,  probabby  from  a  shallow  aquifer.  This was shown by  the 

c o m p a r a t i v e l y   h i g h   l e v e l s   f o r   c i i l c i u m ,  magnesium, and t o t a l  hardnesr,.  There 

was a l s o  i n d i c a t i o n   o f   t h e   p r e s e n c e   o f   s o l u b l e   s t r o n t i u m   a n d  soluble f l u o r i d e  
b e a r - n g   m i n e r a l s   i n   t h e   a r e a .  'The n i t r o g e n   t o   p h o s p h o r o u s   r a t i o  was, f ound   to  
be   l ow   i nd i ca t i ng   t he   p resence   o f   ag r i cu l tu ra l   runo f f   i n to   t he   c reek .  

Temperatures a t   t h e  mouth o f   H a t  Creek  were  found t o  be h igh   f o r   ra inbow 

t r o u t   d u r i n g   t h e  summer months  which  would  c lassi fy  Lower  Hat  Creek as be ing  
o n l y   m a r g i n a l   i n   w a t e r   q u a l i t y   f o r   c o l d   w a t e r  game f i s h   w i t h   r e s p e c t :   t o  
temperature. A comparison o f   t h e   d a t a   o b t a i n e d   i n   t h i s   p r o g r a m   f r o m   H a t  Creek 

w i t h   e x i s t i n g   d a t a   f r o m   o t h e r   s o u r c e s  showed  good agreement  except i n   t h e  
case o f  phosphorous,  where  a  seasonal  bias i n   t h e   e x i s t i n g   d a t a  was ind i ca ted .  

The (lata f o r   t h e   B o n a p a r t e   R i v e r  showed t h a t   t h e   w a t e r   q u a l i t y   i n   t h i s   r i v e r  

i s  s i g n i f i c a n t l y   d i f f e r e n t   t o   H a t  Creek,   suggest ing  that   Hat  Creek  has  a marginal  
e f f e c t  on t h e   w a t e r   q u a l i t y   o f   t h e   B o n a p a r t e   R i v e r .   I n   t e r m s   o f   i t s   w a t e r  

qua l i t y   t he   Bonapar te   R ive r  i s  n loderate ly   hard  and  exhib i ts  a l o w   n i t r o g e n   t o  
phosphorous r a t i o   i n d i c a t i v e   o f   f e r t i l i z e r   i n p u t .  A comparison o f   t h e   d a t a  

o b t a i n e d   i n   t h i s   p r o g r a m   f o r  the' Bonapar te   R ive r   w i th   ex i s t i ng   da ta   f rom  o the r  

sources  showed  good  agreement w i t h   t h e  few m ino r   d i f f e rences   p robab ly   be ing  
a t t r i b u t a b l e   t o   d i f f e r e n c e s  i n  sample s i t e   l o c a t i o n .  

The d a t a   f o r   t h e  Thompson R ive r  showed t h a t   t h e  water  q u a l i t y   i n  t h i s  r i v e r  is  
ve ry   d i f f e ren t   t o   Ha t   C reek ,   sug ;ges t i ng   t ha t   Ha t  Creek  has, a t  most, o n l y  a 

Inini l l la1  effect on t h e   w a t e r   q u a l i t y   o f   t h e  Thompson R iver .   In   te rms  o f  i t s  
wa te r   qua l i t y ,   t he  Thompson R iver  i s  a s o f t   w a t e r   r i v e r  and the r a t i 8 J s  of i t s  

impor tan t   ions  shows n e a r   a v e r a g e   v a l u e s ,   r e f l e c t i n g   t h e   r e l a t i v e l y   ' l a r g e  
s i z e  3nd d i v e r s i t y   o f   t h e  Thompson River   dra inage  area.  A comparison o f  
t h e   d 3 t a   o b t a i n e d   i n   t h i s   p r o g r a m   f o r   t h e  Thompson R i v e r   w i t h   e x i s t i n g   d a t a  

f rom  3ther  sources showed  good agreement  except f o r  chemical  oxygen demand, 
t u r b i j i t y ,  and  aluminum. In   t he   case  o f  chemical  oxygen demand, t h i s  was 
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at t r ibuted to a single h i g h  value  obtained  in this program  which  has  been 
considered an unexplainable outlier. In the case of turbidity,  a co~nparison 
of t h e  value  obtained w i t h  the nonfiltrable  residue  obtained in the same 
study showed  marked disagreement  indicating  that the referenced program 
turbidity  data may be faulty.  In'the  case of aluminum,  from the sam'e program, 
no explanation  could be found for  the  difference observed. 

I n  examining the lakes  of the Hat  Creek Valley, two lakes were  choseri t o  
represent the two extremes  of the spectrum of  lakes in the valley. 'The data 
for Finney Lake shows i t   t o  be an oligotrophic  lake with an ionic  distribution 
chara:teristic of the other  surface  waters found in the Hat Creek Va'lley. A t  
the other end of  the spectrum i s  Goose/Fish Hook Lake which with i t s  high 
sodium, sulphate,   f i l trable  residue, and specific conductance i s   charac te r i s t ic  
of the  alkali  sloughs found in the southern in t e r io r  of Brit ish Columbia. The 
other lakes examined i n  the  valley  then  fall between these two extremes. 

A decrease  in Hat  Creek Valley surface  water  quality can be expected in  the  future 
due to projected  increased  agricultural  activity and consequent  land  disturbance 
a n d  f e r t i l i za t ion ,  even without  the proposed project. 

(I:) Water Use 

(. 
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( i )  Ground Water 

Preserlt ground water use has Seen estimated t o  be about 160 m .d , which repre- 
sents about 1 . 7  percent of the to ta l  ground water potential in  the  area. 

3 -1 

Future use without  the  project is   ant ic ipated t o  remain essentially  the same 
as a t  present. 
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( i  i) Surface Water 

A. I r r igat ion 

Presert  water use data  for  the  study  area was based .on water licence  information and 
report.ed on the  basis of four  drainage  areas: Hat  Creek Drainage Basin, Lower 
Bonaparte  Drainage Basin, Cornwall  and  Cheetsum Drainage Basins, and  Oregon 
Jack a n d  Minaberriat Drainage Ba5;ins. The resu l t s   a re  sumnarized  in the  follow- 
ing table:  

TABLE 1-1 

WATER LICENCE  ANALYSIS  SUMMARY 

Seasonal 
I r r E d  Land 

Hat  Creek Drainage 631  1016 

Cornwall & Cheetsum 
Drainages 1.25 

Lower Bonaparte 
Drainage 1i:90 

Oregon Jack & 
Minaberriat Drainages " 1.48 

Total 2 1.94 

30 7 

1246 

- 166 
2735 

Present use in Hat  Creek Valley hlas a lso analyzed by a mathematical water use 
mdel using actual  soil ,   cl imate and crop  variables. The resul ts   are  very 
similar  to  the  water  licence  analysis  results. 

Projected  water use in the  study  area  without  the  project  considers two cases, 
maximum potential use and probable  use.  Potential use is   l imited only by the 
avai labi l i ty   of   i r r igable  land  while  probable use considers  all  significant 
constr3ints t o  i r r igat ion development, the most prominent limitation  in  this 
case b e i n g  the  availability  of  irrigation  water.  Projected  water use resul ts  
are  su,mnarized in the  following  table: 

1 - 6  
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Hat Cwek 
Drainage 

TABLE 1-2 
~~~ ~ ~ "- ." 

PROJECTED  IRRILGATION WATER USE SUWRY 

Seasonal Water Ouanti t y  Irrigated Land 
. \ha+) ' 1- ' (ha 

- 

Potentia Probab e Potential  'Probable 

4164 1005 6033 1934 

Cornwall 
Bonaparte 
Oregon Jack 

Drainages - 4095 - 2417 - 4500 2656 
Total 8259 3422 10533  4590 

- 

The projection of probable i r r igat ion use i n  Hat  Creek Valley i s  rougrlly one 
and one-half  times that  of  present use. 

B .  Livestock 

The quantity of water  presently used by livestock was estimated  for  the Hat 
Creek Valley from reported  cattle  populations and water use rates.  The total  
annual use is   2 .4  x 10 m (6.4 million U.S. gallons) and represents approxi- 
mately 0.4  percent  of  water  presently used for   i r r iga t ion  in Hat Creekvalley. 

4 3  

Projected  water use by livestock Idas estimated from reported  catt le number pro- 
jections and water consumption rates .  The projection of annual use without  the 
projec.: was 4 . 1  x 10 m (10.7  mi'ilion U.S. gallons).  4 3  

C .  Domestic and Munic-ipal 

The present  surface  water  licenced  for domestic use in Hat  Creek Valley i s  
84 m - d w i t h  22 percent of th i s  being licenced  for  diversion  out of  the Hat 
Creek watershed.  Seventy-eight  percent o f  the  water  licenced  for domestic use 
i s  from Hat  Creek and the  remainder i s  from i t ' s   t r i b u t a r i e s .  The present  quantity 
of  water  licenced  for use from the Bonaparte  River between the Hat  Creek junction 
and the Thompson River i s  9,222 m . d  o f  which 88 percent i s  licenced  for  the 

3 -1 . 
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V i l l a g e   o f  Cache Creek. The q u a n t i t y  o f  w a t e r   l i c e n c e d   f o r   o r   i n   a p p l i c a t i o n  

s t a t u s   f o r   d o m e s t i c ,   m u n i c i p a l   a n d   i n d u s t r i a l  use f rom  the  Thompson River  be- 
tween Wal lachin  and  Lyt ton i s  89,1.77 m .  d-'. Two pe rcen t  i s  l i c e n c e d   f o r  use 3 

by t h e   c o m u n i t y  o f  A s h c r o f t   a n d   t h e   m a j o r i t y   o f   t h e   r e k i n d e r  i s  l i c e n c e d   f o r  

m i n i n g   i n   t h e   H i g h l a n d   V a l l e y .  

As t h e   i n c r e a s e   i n   H a t  Creek V a l l e y   p o p u l a t i o n   w i t h o u t   t h e   p r o j e c t  i s  expected 

t o  be n e g l i g i b l e ,   s u r f a c e   w a t e r  use should  remain unchanged.  However, the  

p r o j e c t . e d   i n c r e a s e   i n   p o p u l a t i o n   o f  Cache Creek  and A s h c r o f t  i s  expected   to  

inc reace  sur face   water  use fo r   mun ic ipa l   purposes   in   these  comnun i t ies   by   about  
50 percent  between 1976 and  1990. 
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1.2 IMPACT  ASSESSMENT 
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( ; I )  Hydro1  ogy 

( i  ) Ground  Water 

The proposed  Hat   Creek   Pro jec t   wou ld   no t   ser ious ly   a f fec t   the   to ta l   g round 
water  r 'esource  of   the  area. Once t h e  Thompson R i v e r   w a t e r   s u p p l y   i s   a v a i l a b l e ,  
most of the  ground  water  abstract. ions will cease. 

P i t  ex t ,ava t ion  and d e w a t e r i n g   w o u l d   c u t   t h e   v a l l e y   a l l u v i a l   a q u i f e r  and s i g n i f i -  
c a n t l y   r e d u c e   t h e   f l o w   i n   i t s   n o r t h e r n  end. E x c e p t   f o r  a smal l   percentage 
l o s t  i r  evaporat ion,   most o f  the   water   f rom  dewater ing  will be r e t u r n e d   t o  
Hat  Creek. 

The  upper p a r t s  o f  the  proposed  dmps will a b s o r b   p r e c i p i t a t i o n   d u r i n g  wet 
per iods  and will g r a d u a l l y   r e l e a s e   t h i s   w a t e r   a l o n g   w i t h   s o i l   m o i s t u r e   e x p e l l e d  
due to   conso l i da t i on ,   du r ing   t he   rema inder  o f  t he   yea r .   P rov ided   t he  'waste 
rock  compacts  under i t s  own weight and t h a t  a s u i t a b l y   g r a d e d   f i l t e r   m t e r i a l  

i s  p laced on the   ups t ream  s ide   o f   the  embankments  and aga ins t   the   l imestone 
r o c k ,  the  seepage q u a n t i t i e s   l e a v i n g   t h e  dump will be  very  small .   Thi ' ;  seepage 
w i l l  be d i r e c t e d   i n t o   t h e   v a l l e y   c a l l s  and to   sur face  water   channels .  

S w p d g e  From the  proposed ash dump i n   t h e   M e d i c i n e  Creek V a l l e y  will be  minimal,  
due to the  presence o f  the   low  permeab i l i t y   was te   rock  t o  be p laced dobmstrearn 
o f  t h e  ash dump. Small  recharges t o  ground  water  aqui fers will occur  (1s 

a r e s u l t   o f   l o s s e s   f r o m   t h e   d i v e r s i o n   c a n a l  and d i v e r s i o n   d i t c h e s .  

All impacts on the  ground  water  resources  would be r e s t r i c t e d   t o  an area 
w i t h i n  1.5 km f rom  the  limits o f  the  proposed  waste dumps and c o a l   p i t .  
Minor  negat ive  impacts  are  mit igat .d  by an equal number of bene f i c ia l   impac ts  

and thu:; t he   ne t   impac t   i s   cons ide red   amb iva len t .  

1 - 9  
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( i i )  Surface  Water 

The most s i g n i f i c a n t   e f f e c t s  of t he   p roposed   p ro jec t   on   h r face   wa te r   l hyd ro logy  - 
a r e   e i t h e r  due t o   m o d i f i c a t i o n s   o f   t h e   l o c a l   w a t e r   b a l a n c e   b y   c h a n g i n g   t h e  
na tu re   o f   t he   g round   su r face  (e.g. c l e a r i n g ,   r e p l a c i n g   f o r e s t   l a n d s  with 
impervious  waste dumps, pav ing ,   e tc . )   o r  due t o  re-arraGgements o f   t h e   d r a i n a g e  
system  (e.g.   d iversions,  drainage of l a k e s ,   c r e a t i o n   o f   s t o r a g e   i n   r e s e r v o i r s  

and sedimentation  lagoons,  etc.).  

I m p a c t s   o f   t h e   c o n s t r u c t i o n  phase a r e   d i f f i c u l t   t o  assess  because  they depend 

t o  a l a r g e   d e g r e e   o n   t h e   d e t a i l s   o f   c o n s t r u c t i o n   p l a n n i n g  and on  the  degree 
o f   c a r e   e x e r c i s e d  i n  execu t ing   t he  work. Ma jo r ,   c l ea r l y   de f i ned   impac ts  
r e s u l t   f r o m  t.he l o s s  and d isp lacement   o f  9 km of natural   Hat  Creek  channel  
and s i g n i f i c a n t   r e a c h e s   o f  some o f   i t s   t r i b u t a r i e s .  

Opera t i on   o f   t he   m ine  will normal ly   not   have a s i g n i f i c a n t   i m p a c t   o n   t h e  
f l ow   reg ime   o f   Ha t  Creek.  Mine  drainage and t h e   f l o w   f r o m   d e w a t e r i n g   w e l l s  
consists  mainly  of   water  which  would  have  found i t s  way i n t o   H a t  Creek  under 

n a t u r a l   c o n d i t i o n s .  

O p e r a t i o n   o f   t h e  power p l a n t  will have  on ly   minor   impacts ,   except   for  .the 
l oss  of  5 km o f   n a t u r a l   M e d i c i n e   C r e e k   V a l l e y   w i t h   t h e  ash d isposa l  scheme, 
wa te r   supp ly   rese rvo i r  and waste dump. The consumptive  use  of  Medicine  Creek 
w a t e r  appears t o  be   t he   mos t   s ign i f i can t   impac t   w i th   respec t   t o   ope ra t . i on  
o f   t h e  power p l a n t .  

The adopted  Hat  Creek  diversion scheme will have  on ly   minor   impacts  on f l o w  
regime and channel  morphology. By m a i n t a i n i n g   t h e   H a t  Creek d ivers ion   a round 

t h e   p i t   a f t e r   c o m p l e t i o n   o f   m i n i n g ,  as  has  been  adopted  several  major  .impacts 
on  Hat  Creek  have  been  eliminated. 

The su r face   wa te r   hyd ro logy   impac ts   a re   a lmos t   a l l   concen t ra ted   i n   t he   Ha t  
Creek   d ra inage  bas in   where   they   cons t i tu te  a s ign i f i can t   impact .   Impacts  
on  the  3onaparte and Thompson R i v e r s   a r e   n o t   s i g n i f i c a n t .  
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O p p o r t u n i t i e s   f o r   f u r t h e r   m i t i g a t i o n   a r e   r a t h e r   l i m i t e d .   P r o c e d u r e s  and 
techn iques   f o r   m in im iz ing   impac ts   a re   we l l  known  and t h e   p r o p o n e n t   i s   c o m n i t t e d  
to   t he , i r   imp lemen ta t i on .   Cons t ruc t i on   shou ld   be   schedu lkd  i n  such a  way - 
t h a t   t h e   d r a i n a g e  and e ros ion   con t ro l   wo rks  will be i n   p l a c e   b e f o r e   e x t e n s i v e  
areas w e  d is tu rbed.  Use i s   b e i n g  made o f   t h e   f a c t   t h a t   t h e   w a t e r   b a l a n c e  

o f   t h e   H a t  Creek  area i s   h i g h l y   n e g a t i v e   ( p o t e n t i a l   e v a p o r a t i o n  exceeds p r e c i p i t a -  
t i o n ) .  

( t ~ )  Water Q u a l i t y  

I 

I 

I 
I 

J 

( i  ) Ground  Water 

S i g n i f i c a n t   i m p a c t s  on ground  water q u a l i t y  have  no t   occur red   dur ing   the  
p r e l i m ' n a r y   s i t e   d e v e l o p m e n t   a c t i v i t i e s ,   n o r   i s  i t  p r o j e c t e d   t h a t  any  long-term 
a f f e c t : ;   w o u l d   e v o l v e   f r o m   a c t i v i t i e s   c a r r i e d   o u t   t h u s   f a r .  

Cons t ruc t i on   phase   ac t i v i t i es   shou ld   no t   p roduce  any s i g n i f i c a n t   i n t e r a c t i o n s  

w i th   g round   wa te r   qua l i t y   p rov ided   p roper   p rocedures  and methods  are  included 
i n   t h e   d e s i g n  and o p e r a t i o n   o f  camp sewage systems and re fuse   d i sposa l .  
Impermeable  base and l i n i n g  will be  used t o   c o n t r o l  seepage f rom  the   coa l  

s tockp i l e ,   l ow   g rade   was te   p i l e  and a l l  lagoons  or  impoundments c o n t a i n i n g  
contaminated waters. 

O p e r a t i o n   o f   t h e   m i n e   i t s e l f  does no t   a f fec t   g round  water   s ince   most   o f   the  
s i g n i f i c a n t   i n t e r a c t i o n s   a r e   w a t e r   e x t r a c t i o n s   ( i . e .   d e w a t e r i n g ) .   D r a i n a g e  

from  the  proposed  waste dumps i n  t louth Meadows and Medicine  Creek  area will 
r e s u l t   i n  some seepage in to   t he   g round   wa te r  systems i n   t h e s e  areas.  'This. 
seepage i s   p r o j e c t e d   t o   c o n t a i n   e l e v a t e d   l e v e l s   o f   d i s s o l v e d   s o l i d s  and some 
meta l   i ons .   U t i l i za t i on   o f   impern leab le   base   cond i t i ons   i n   t he   coa l   s tockp i l e  
area will prevent   s ign i f i can t   g round  water   con taminat ion .  
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W i t h   i n t e r c e p t i o n   o f   t h e   v a l l e y   a l l u v i a l   a q u i f e r   b y   t h e  open p i t ,   t h e   a q u i f e r  

downsiream o f   t h e   d e v e l o p m e n t   i s   p r e d i c t e d   t o   b e g i n   c o n v e y i n g  a l a r g e r  component 

o f   g round  water   f rom  the   Marb le  (Canyon area.  The pro jec ted   po ten t ia .1   impact  - 
o f  t h i s   t o g e t h e r   w i t h   t h e   i n c l u s i o n   o f  some seepage f rom  the  Houth Meadows 
waste dump will be t o  cause a minor   inc rease i n  t h e   d i s s o l v e d   s o l i d s   l e v e l  

o f  the  ground  water  downstream of the  development. 

I 

I n t e r , i c t i o n s   w i t h   g r o u n d   w a t e r   q u a l i t y   f r o m   o p e r a t i o n   o f   t h e  power p'lant 

will o c c u r   a t   t h e  ash d i s p o s a l   s i t e s .   S i n c e   t h e   q u a n t i t y   o f  seepage will 
be  min imal ,   the  impact  will be r e s t r i c t e d   t o   t h e   a r e a  between  the  d isposal  
s i t e   m d   t h e  open p i t .   M a j o r   i m p a c t s  on g round   wa te r   qua l i t y   a re   no t   env i s ioned  
d u r i n t g   c o n s t r u c t i o n   o r   o p e r a t i o n   o f   t h e   o f f s i t e   a c t i v i t i e s .  

D e c o m n i s s i o n i n g   a c t i v i t i e s  will, in   genera l ,   have  a b e n e f i c i a l   e f f e c t   o f  
reduc ing   con taminated   inpu ts   to   the   g round  water   reg ime  th rough  sur face   rec la -  
matioil  and t h e   c e s s a t i o n   o f   t h e   g e n e r a t i o n   o f   s o l i d  and l i q u i d  waster;. The 

p r o p o j a l   t o   l e a v e   t h e   m i n e   p i t  as a v o i d  will cause no adverse  impact on 

t h e   g - o u n d   w a t e r   q u a l i t y   o f   v a l l e y   b o t t o m   a q u i f e r s   p r o v i d e d   t h e   l e v e l   o f  
accumtJlated  seepage i n   t h e   p i t   v o i d   r e m a i n s   l o w .  

Ground  water q u a l i t y   m o n i t o r i n g   d u r i n g   a l l  phases of the  development as e a r l y  
warnii lg  systems t o   s a f e g u a r d   t h i s  component o f   t he   a rea   wa te r   resources   i s  
recommended. 

( i i )  Surface  Water 

P r e l i m i n a r y   s i t e  development a c t i v i t i e s   t o   d a t e  have not  caused any no t i ceab le  
changs?s to   su r face   wa te r   qua l i t y .   Su r face   d i s tu rbance   cou ld  be m i t i q a t e d  
by rec lamat ion   t o   avo id   l ong - te rm  a f fec ts   shou ld  the pro jec t   no t   p roceed.  

The m i n  impacts on water   qua1 i t .y   dur ing   cons t ruc t ion  will b e   r e l a t e d   t o  
w i n d   m d   w a t e r   b o r n   r e s i d u a l   s e d i m e n t s   o r i g i n a t i n g   f r o m   c o n s t r u c t i o n   a c t i v i t i e s  

and eros ion   en ter ing   the   sur face   water   c reeks  and streams. The t i m i n g  o f  

" 

1 - 12 



.. T 

" 

beak 

c e r t a ' n   c o n s t r u c t i o n   p h a s e   a c t i v i t i e s  and u t i l i z a t i o n   o f  sediment   cont ro l  

measur'es wi 11 be r e q u i r e d   t o   m i n i m i z e   d e t r i m e n t a l   i m p a c t s   o n   w a t e r   q u a l i t y .  
The impact  should  be  minor i f  sed iment   con t ro l   reduces   the  suspended s o l i d s  - 
l e v e l   t o   t h e   r e g u l a t o r y   g u i d e l i n e   f o r   p o i n t   s o u r c e   d i s c h a r g e s .   T o t a l   c o n t a i n m e n t  
o f  a l l  low q u a l i t y   d r a i n a g e s   ( C o a l   s t o c k p i l e  and low  grade  waste  s tockpi le  

dump r.eepages and bedrock  dewater ing  system  d ischarges)   to  a z e r o   d i x h a r g e  
system  has now been  adopted .   Th is   p rocedure   subs tan t ia l l y   reduces   the   po ten t ia l  
impact on Hat   Creek  water   qual i ty .  Sewage disposal  systems  proposed do n o t  

r e s o r t :   t o   p o s i t i v e   d i s c h a r g e  thUS t h e y  will n o t   a f f e c t   t h e   q u a l i t y  of any 
su r face   s t reams   o r   r i ve rs .  

I 

U u r i n q   o p e r a t i o n ,   m a j o r   i n t e r a c t i o n s   w i t h   s u r f a c e   w a t e r   q u a l i t y   h a v e  been 

m i t i ga ted .  Seepage sur fac ing   f rom  the   ma in   was te   d isposa l  dumps a l o n g   w i t h  
l ow   qua l i t y   m ine   wa te rs   a re   sou rces   t ha t  will be  contained i n  a zero  d ischarge 

system i n   o r d e r   t o   a v o i d   s e r i o u s   i m p a c t .   L e a c h a t e s  and r u n o f f   f r o m   c o a l  

p i les .   low  g rade  waste  dump will also  be  contained.  Based on the  adopted 
m i n e   d r a i n a g e   p l a n s ,   p r o j e c t i o n s   i n d i c a t e   t h a t   t h e   d i s s o l v e d  and suspended 
s e d i m e n t   y i e l d s   i n   H a t   C r e e k   a r e   u n l i k e l y   t o  change s i g n i f i c a n t l y  as  a r e s u l t  
o f   the  development .   N i t rogen and phosphorus   l osses   f rom  rec lamat ion   f e r t i l i za -  
t i o n   c o u l d   e v e n t u a l l y   b e g i n   t o   r a i s e   t h e   n u t r i e n t   l e v e l s   i n   t h e   H a t  Creek 
V a l l e y   r u n o f f   t o   t h e   p o i n t   w h e r e   i n c r e a s e d   p l a n t   l i f e   ( a l g a e )  becomes  a de t r imen t  

t o  stream  values.  Temperature  project ions on t h e   w a t e r   i n   t h e   H a t  Creek 
d i v e r r i o n   c a n a l  d u r i n g  low summer f l ows   i nd i ca tes   t he re   a re   i nhe ren t   p rob lems  
i f  t h e   e x i s t i n g   f i s h e r y   r e s o u r c e   o f   H a t   C r e e k   i s   t o  be maintained.  Water 

temperatures  cons iderably  above t h o s e   s u i t a b l e   f o r   r a i n b o w   t r o u t   a r e   p r e d i c t e d  
which will make p o r t i o n s   o f   t h e  '!ewer p a r t   o f   H a t  Creek, i n   a d d i t i o n   t o   t h e  
c a n a l ,   u n s u i t a b l e   f o r   f i s h   l i f e .  

P o t e n t i a l   e f f e c t s  on su r face   wa te r   qua l i t y   du r ing  and a f te r   decomn iss ion ing  
i n c l u c ! e   b o t h   b e n e f i c i a l  and negat ive  impacts.   Reclamat ion o f  the   remain ing  
d is tu r 'bed  a reas   wou ld   reduce  res idua l   d isso lved  so l ids  and sediment i n   t h e  

runo f f .   Nu t r i en t   l osses   wou ld   be   con t ingen t  on f e r t i l i z a t i o n   a c t i v i t i e s .  
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M i t i g a t i o n  measures  which  should  be  considered i n   t h e   d e s i g n  and development 
? l a s e s  i nc lude   adop t ion   o f   add i t i ona l   sed imen t \ con t ro l   y rocedures   t o   deve lopmen t  

o f  d :reek d i v e r s i o n  scheme less  susept ib le   to 'caus ing  temperature  impacts .  - . 
F u r t h z r   r e s e a r c h   i s   d e s i r a b l e   t o   c o n f i r m   t h e   n a t u r e   o f   , r u n o f f  and l e , x h a t e s  
f rom  werbu rden  and ash  wastes. It may b e   p o s s i b l e   t o   g a t h e r  some o f  t h i s  
i n f o r m a t i o n   f r o m   t h e   t e s t   r e c l a m a t i o n   p l o t s   b e i n g   s t u d i e d  i n  the  Hat  Creek 

Va l ley .  

Moni tor ing  recomnendat ions  inc lude a con t inua t ion   o f   t he   base l i ne   samp l ing  
n e t w o r k   e s t a b l i s h e d   i n   t h e   i n v e n t o r y  work o f   t h i s   s t u d y   p l u s   t h e   e s t a b l i s h m e n t  

o f  a few new s u r f a c e   w a t e r   s t a t i o n s   t o   a l l o w   d e t e c t i o n   o f   p r o j e c t   r e l a t e d  

e f f e c t s .   P o i n t   s o u r c e   m o n i t o r i n g  will a l s o   b e   r e q u i r e d   a t   a l l   d i s c h a r g e s  
t o  reze iv ing   s t reams  under   te rms  o f   permi t   f rom  the   Min is t ry   o f   the   Env i ronment .  

( c )  Water Use 

( i )  Ground  Water 

The p l -oposed  development   would  not   a f fect   the  quant i t ies   o f   ground  water  

being  used  upstream  or  downstream o f  the   s tudy   a rea .   Const ruc t ion  camps 
would use  about   328  m3-d- l   o f   ground  water .   Ground  water   use  for   indust r ia l  
pu rpp jes   cou ld   i nc rease   t o   abou t  1,400 m3-d- l .  The t o t a l  ground  water  use 

a t  rna,tirnurn could  approach 36 percent  of the  avai lab le  ground  water   towards 
t h e  end o f   t he   cons t ruc t i on   s tage .  Some i r r i g a t i o n   w a t e r   f o r   r e c l a m a t i o n  

r e v e g e t a t i o n   a c t i v i t i e s   c o u l d  be supplied  from  ground  water  sources. 
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A .  Irrigation 

Construction of project facilities, would alienate use OP 165 ha-m-yr" 
(1337 ac-ft-yr-') of irrigation wa.ter on lands projected as likely being 
irrigdted i n  the  future. Part,  or perhaps all, of this water may be available 
for  the irrigation of other lands and thus  the net impact on water use would 
be reduced accordingly. The Hat C,reek  and Finney Creek diversions would 
block the use of present irrigation conveyance ditches associated with the 
supply of 35 ha-m (284 ac-ft) of water. 

Project operation could affect the availability of up to 295 ha-m-yr-l 
(2406 zc-ft-yr-l)  of water for irrigation use. Partially composed o f  non- 
consumptive uses that would only c:hange the location of water availability, 
the net impact on irrigation water use would be less than the above quantity. 

Major potential benefits to irrigation would be associated with decommissioning 
o f  the project through the use of project reservoirs for water storage. 
Around 300 ha-m-yr-I (2431 ac-ft-yr-') of water of the Hat Creek drainage 
basin could be made available for irrigation in this way. This is nearly 
one-half the current use of water for irrigation in the Hat Creek Valley. 
I n  a d d i t i o n ,  around 2600 ha-m-yr"' (21070 ac-ft-yt"') o f  Thompson River water 
might elso be available although the feasibility of this has not been  assessed. 

Compensation for the loss of irrigation water use due to land alienation 
could Le possible in part, or perhaps in full, by the development of suitable 
alternate agricultural lands. 

The possible relocation of a few project activities was identified as helping 
to mitigate .impacts on irrigable lands and thus impacts on the associated 
wd!er t,sc'. 
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Des ign   mod i f i ca t i on   o f   t he   wa te r   supp ly   rese rvo i r   ou t l e t   wo rks  was suglgested as 

a compensation  measure. I n   g e n e r a l   t h e   s u p p l y   o f   w a t p r   f o r   p r o j e c t   u s e  by 

p r o v i t l i n g   a d d i t i o n a l   s t o r a g e   i n   p r o j e c t   r e s e r v o i r s   w o u l d   a l l e v i a t e  some o f   t h e '  
p o t e n t i a l   c o n f l i c t   o f   p r o j e c t  ust? wi th t h a t  of i r r i g a t i o n .  

B. L i v e s t o c k  

The l t l s s e s   o r   b e n e f i t s   f r o m   t h e   p r o j e c t   o n   l i v e s t o c k   w a t e r   u s e   w o u l d   a p p e a r   t o  
be m i ? o r   i n   n a t u r e ,   e s p e c i a l l y   i n   v i e w   o f   t h e   f a c t   t h a t   t h e   m a g n i t u d e   o f   t h i s  

use i.; smal l  i n  comoarison t o   o t h e r   w a t e r  uses. 

C. Domestic and Mun ic ipa l  

Su r face   wa te r   uses   t h roughou t   t he   va r ious   phases   o f   t he   p ro jec t   a re   a l l   sma l l  
r e l a t i v e   t o   t h e   s p e c i f i c  resourr:es and t h e r e f o r e   t h e   i m p a c t   i n   a l l  cases i s  
i n s i g n i f i c a n t .  
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