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CHAPTER 1.0 - INTRODUCTION 

Chapt.ers 2.0, 3.0, 4.0 and 5.0 o f   t h i s   P a r t  of the  Environmental  Impact Assessment Report 
( E I A R )  evaluate  the  potential  impacts  of  the  Hat Creek Project  (the  powerplant,  the mine and o f f s i t e  
faci l i t ies)  dur ing  preconrtruct ion.   construct ion,   operat ion and decomiss ion ing  act iv i t ies .  Analyses 
have  been performed to  estimate  the  impacts on: 

1. Meteorology - Air Qua l i t y .  

2 .  Water  Resources. 

3. Land  Resources. 

4 .  Socio-economics. 

5 .  Noise. 

Where the  data was inadequate to  quantify  impacts,  conservative assumptions were u t i l i z e d   t o  
reasonably identi fy  both  the most l i k e l y  and maximum possible adverse  impacts.  Environmental m i t iga t ion  

and compensation proposals t o  minimize  potential  adverse ispaCtS  from the  Hat Creek Project  (see Part  Five) 
were ident i f ied  for   cons iderat ion by B.C. Hydro. 
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CHAPTER 2.0 - ENVIRONUENTAL  IMPACTS OF PRELIMINARY  PRECONSTRUCTION ACTIVITIES 

- 
Prel iminary  preconstruct ion  act iv i t ies  are  those  that   are necessary f o r   t e s t i n g  Coal cha rac te r .  

i s t i c s ,   f i x i n g   l o c a t i o n s  of t he   p ro jec t  components, completing  prel iminary  engineering  tests on these 
locations and co l l ec t i ng  environmental data. They provide  essential  information  for  determining  project 
f e a s i b i l i t y  and developing  the  project  descript ions  that have  been used i n  the  environmental  studies. 
Preconst ruct ion  act iv i t ies   inc lude,   but   are  not   l imi ted  to :  

n 

II 1. Land suweying and acquis i t ion.  

- 2 .  Local access road  construction. 

3 .  T e s t  d r i l l i ng   fo r   coa l ,   foundat ion  and groundwater conditions. 

I 4. Coal bulk sample p r o g r w .  

5. Environmental  studies. 

W 

Preliminary  preconstruction  impacts  are  described i n   t h i s  chapter by resource and impacts o f  
a l l   p r o j e c t  components a m  included  wi th in each resource  description. Most o f  t h e   a c t i v i t i e s  have already 

II been cmpleted. Most  of the  impacts  are  temporary and a re   ex t rem ly  small  from  a regional  resource 
perspective. 

I . 2 . 1  METEOROLOGY - A I R  DUALITY 

During  the  spring and s m r  of  1977. B.C. Hydro  conducted a  Sulk  Sampling  Programe to  Dbta in  
coal samples  from the proposed  Hat Creek nine  for  a series  of comprehensive o f f s i t e  combustion tests.  

P r i o r   t o  conunencing the  programe, it was recognized  that  the  sampling  act ivi t ies would have s o w  
temporary e f fec t  upon the a i r   q u a l i t y   o f   t h e  area. Therefore, m i t i ga t i ve  techniques and pract ices were 
incorporated  into  the prograpae and carr ied  out  as the work  proceeded. 

The primary a i ?  qua l i t y   e l f ec t  of the B u l k  Sampling Programme was an increase i n  suspended 
part iculate  concentrat ions caused by fug i t i ve   dus t  emissions during  the  excavating and handl ing  of   the 

coal  rangles. These fug i t i ve   dus t  emissions were cont ro l led  t o  a  great  extent  through  the use o f  a  water 
spray truck. 

During  the  programe.  a  network  of  high volume samplers was used to   noni tor   the ambient sus- 
pended part iculate  concentrat ions i n  the upper and lower  Hat Creek val leys. The locat ions  o f   the  s ix  
stat ions were depicted i n  Fig. 2.1-2, Par t  Three. 

The high volume sampler network i s  p a r t  of  the ongoing basel ine  noni tor ing programme, which was 
discussed i n   d e t a i l   i n   P a r t  Three o f  th is   repor t .  The data  col lected  at  these network sites  during  the 
Bulk Sampling P r o g r a m  nere used as the  bas is   for   est imat ing  the  a i r   qual i ty  and c l imat ic   e f fects  o f  the 
p r o g r m e .  The sampling  network  also  provided  data on f i g i t i ve   dus t  from truck movements  on nearby 
access  roads. The material  presented below i s  based i n  la rge   par t  on a  repor t  on the  progrme  prepared 

by Acres Consulting  Services  Limited. 1 
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2.1 nmOROLoty - AIR QWLITl - (Cont’d) - . 

2.1.1 Air  aualitv 

Localized  increases in suspended particulata  concentrations wen ncorded by the  sampling 
network  described  above  during VN 8ulk Sampliq Pmgrama which are attributed to the pmgr-. The 
most  significant changes i n  particulata  concentrations occuwsd in the icmdiata vicinity o f  the excava- 
tion  site  during dry windy  periods and wen nlated to the  blowing of topsoil and carbonacmus matarial 
fro. the owrburden. Particulate loading o f  t h  ambient  air at locations  removed frw th. excavation 
sitas varied  widely and a n  not m a d l y  cornlatad with  excavation activities. In general, h m v r r .  the 
aitigative wsures e m p l o y e d  klpt  fugitive  &st  emissions la ucept under very windy  conditions  within 
tha 1.ndiat.a excavation area. 

- 
c 

Fugitive d w t  emissions  related to truck novcrnt on access  roads in the area were minim1 
cmxpand to those in the actual excavation sites. A water  spray truck was used continuously on the 
access m a d s  and in  the excavation a n a  t o  suppress dust, but  was  apparently wm effective on the 
mads. 

- 
- 

The actual suspmded particulata  concentrations recarded duriq the Bulk Sdmling Pnqr- 
w n  lo*, with  most o f  the 24-hour  average  readings, exclpt those  at  Station 6 (Cache Cmk).‘ belor 
60 vgh’. Th. g-rric m a n  suspandad  particulate  concantrations rrcordad durinq the pmgrarr rangad 
fnm U vs/m3 at  Station 1 (Highday IZ) to 49 rdm’ at  Station 6 (Cach Creak).‘ The high m a n  concantra- 
tion at Station 6 i s ,  howcvrr, not beli8vd to be associated with fugitive dwt sourcas nlated to the 
Bulk Supling Programs, but  probably nsulted fro. the high v o l m  o f  tnfflc through  this  location and 
the level of activity i n  the area. A s m r y  of all o f  the suspended  particulat.  data  collected in the 
anwwkich was initfatel  during the spring of 1977 w a s  prosanted  in Part Thm o f  this w o r t .  

2.1.2 !ktmroloay 

The fugitive  dust uissions  usociatld  with the Bulk Supling activities  resulted in 
localized  reductions in’ visibility  during extremly windy conditions. I(0 visibility m e a s u m n t s  are 
available. h o m e r .  so the frrquenq, aagnitude and anal extent o f  these nductions cannot be deli- 
naatod. These intermittent  visibilfty  raductions  have  ceased  with ti% conclusion o f  the Bulk Supling 
P r o g r U r .  

Localized suspmded particulata  increases also occurred along access mads to the powerplant 

concantration  increases  should  have k e n  localized and trnrary. 
sf-. Although these areas nn not monitorrd. we o f  these m a d s  u s  not  intensive and particulate 

2.2 WATER RESOURCES 

2.2.1 Powerplant 

(a) Uabr Quality 

Pnliminarj  pmconstruction activities  have  not uused long-term iupacts on surface water 
and gmundmtar quality. Exploratarj  drilling  undertaken to establish  foundation  conditions for 
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2.2 WATER RESOURCES - (Cont'd) 

powerplant f a c i l i t i e s  has caused only  minor  localired  disturbances which have  been  and would continue 
t o  be reclaimed by revegetation  should  the  project  not proceed. Dusting from added t r a f f i c  on Hat 

Creek Valley roads and upper t r a i l s  has probably caused a  cer ta in  m u n z  o f   f i ne  sediment to  enter 
the  creeks  direct ly and through  precipi tat ion washout. Since  the  .disturbed  area i n  t h e   v i c i n i t y  of 
t h e  powerplant i s  less  than 1 percent o f  Medicine  Creek's  drainage  area,  the  impact has  been 
ins ign i f icant .  

(b) h y d r o l o q  

The only   notable  act iv i t ies   re la t ing  to   hydro logy  are  exploratory   dr i l l ing and minor 
access road  construction. These are, hovever. too  small t o  cause changes i n  the  area's  runoff 
regime and would not   a f fect  groundwater a t   a l l .  Any a c t i v i t y  would  produce  a cer ta in  amount of 
erosion  generating sediment, but due to   the  minor   nature  o f   these  act iv i t ies ,   th is  has  been 

ins ign i f icant .  

(c) Water Use 

This pro ject  phase  has not  affected groundwater or surface  water usage. 

(d)  Aquatic  fcoloay 

Impacts to  the  aquat ic  cornuni ty  are  l imi ted  to  those caused  by the  increased sediment 
loads  described i n  (a )  above.  These impacts  are  considered  insignificant due to  the  apparent  lack 
of  a t rou t   popu la t i on   i n  Medicine Creek. 

2.2 .2  !4& 

(a) Water Q u a l i t v  

The Bulk Sanple Progranrpe involved  the  excavation  of  coal  from two trenches c c q r i s i n g  an 
estimated  area  of 4 ha. A fur ther  B ha was u t i l i z e d   f o r  overburden  disposal,  coal  stockpiles and 
rec lamat ion  test   p lo ts .   Dur ing  th is   program  three groundwater stat ions and surface  water  stations 
were monltored. The data  col lected r0 date  indicates no s ign i f i can t   p ro jec t   re la ted   a l t e ra t i ons   i n  

e i t he r  groundwater or Hat  Creek water  quality.'  Dustinq was only  a  local  operational problem  and no 
leachates have  been observed from the  storage  piles. Groundwater entering Trench E near  Hat Creek 
was pumped t o  the D r y  Lake area  for  evaporation  without  inf luencing  the  water  qual i ty o f  Hat  Creek. 
The m n i t o r i n g  programne  remains i n  progress. 

Construction  of access  roads t o  the  trench areas and exp lo ra to ry   d r i l l i ng  have caused some 
surface  dfsturbance  which can be subject  to  erosion by p rec ip i t a t i on  and runoff.  Considering  the 
small  size of the  disturbances,  impacts have  been minor and should  the  project  not proceed.  reclama- 
t i o n  would  be qu i te   s t ra igh t   t oward  and no long-term  impacts  are  visualized. The ex i s t i ng  camp 
sani tary waste discharge o f  8 n /d I s  too   s l igh t   to  have a noticeable  effect on Hat  Creek water 
qual i ty .  

3 
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P 

c 

._ 

(i) Groundwater 
a 

The u i s t i n g  c u p  water supply ut i l iz ing an estimated 10 m /d and diicharging an 
@stinatad 8 (I /d induces an fncnased flor o f  inf i l t ra ted water from Hat Cnek. After 
being u H d  i n  the caq  the water i s  nturmd to the alluvial  aquifar w i t h  only a minor 
v o l m t r i c  loss. This  transfer h a s  baen obsewad to occur naturally a t  various reaches 
a l o q  tha cmsk bed and hence the n 4 t  inpact i; v r y  minor. 

3 
3 

= 

- 
The u p l o r a t o y   d r i l l i n g   p m g r M  includes  several  boreholes which were dri l led . 

and davelopcd as  water  wells. Those wlls have  been p ~ l p  tested so that soil  and rack 
hydraulic  conductivities can be dateminad. In a l l  cases.  approximtely 90 percent of 
t h i s  pus$=& g r w W t a r  wuid be returmd to groundwater a t  a  location g n a t a r  than ZOO m 
fm each wll. Uatar losses  wuld n su l t  only from evapotranspiration on the land 
SurfaCC.. The periods o f  ptmping, or i n  s o u  cases  bailing, wen 1-1 than 40 d~ys. '  The 
inpact. thenfon, wuld be negligible i n  n l a t i o n  to the overall groundwater  resource. 

- 
L 

During tha Bulk Sample P r o g r ~ . ' T m n c h  8 was the only ucavation to ancounter 
tha gmundr-rter table. The estimated seepage puoped fro. this  tnnch was 2000 n3/d. This 
anpage had 1nfiltrat.d fro. the surrounding  alluvial aquifer. which in turn had util- 
tratad fro. Hat Craek. Although dauatering.Tnnch E repnsented a tnmparary major i lqact 
on the groundwter flaw in the alluvial aquifer, the   pwing   ac t iv i ty  was n s t r i c t e d  to a 
period of only 2 months. Ow to the short  duration o f  t h i a  activity  the  ov4rall impact on 
tha groundwatar resource and Hat CrHk i s  conaidend minor. Should the p r o j e c t  not proceed. 

- 
/' 

li 

the t n c h e s   w u l d  ba mcla ind .  - 
(11) Surface Uat.r 

li 

The only f ac i l i t y  of concarn uas the Bulk Sample Prograsu 0verburd.n  disposal 
ana.  RH other activities,  disturbing  appmximataly K ha, have b n n  too a n a l l  to cause 
noticeable changng.r i n  the SurfacI  water  hydrological  patterns o f  the area. Euause the 
dispcsal a n a  w a s  lacatad in  the Hat Crnk floodplain i t  was uposed to potlntial  arosion 
by floods. In order to mitigat. t h i s  potential  iswct.  the uposed toe of the disposal 
ana w u  buil t  o u t  o f  coarse  gravel which wuld   su f f i c i en t ly   w l io ra t a  any erosion 
problem.  

E 

.c 

(c)  Uatw Use - 
The uploration c l g  w11 wuld  be the Only n n  water source. Minimal impact on groundwater 

us4 ia u p u t a d  becauae of the vey su1.l quantity of water withdrawn. 

(d) Aouatic Ecoloq 
c - 

IDpaCts to the existing aquati; canwnity b e l w  the proposed mine sit. due to pruonstruc- . 
t ion  act ivi t ies  have b n n  minimi. Them am limit8d t o  locally  incnascd  sadimnt loading i n  Hat 
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2 . 2  

2.2.3 

2 . 3  

2.3.1 

WATER RESOURCES - (Cont'd) 

Creek and i t s  subsequent e f f e c t  on rainbow t r o u t  redds and food  resources i n  the  inmediate  vicinity. 
These events were t rans i to ry  and extremely  localized i n  nature. 

O f f s i t e  F a c i l i t i e s  

Prel iminary  preconstruction  act ivi t ies  related  to  the  intdke  structure  include  surveying, 
exploratory  dri l l ings,  environmental sampling and other  monitoring prograrmes. These a c t i v i t i e s  can be 
scheduled to   avo id   c r i t i ca l   r i ver   per iods  such as salmonid spawning or downstream fry migrations  thus 
el iminat ing any potent ia l  impact t o  the  resources o f  the Thompson River. 

Impacts due to   o the r   o t f s i t e   f ac i l i t y   p rccons t ruc t i on   ac t i v i t i es  have  been l im i ted  t o  local  
increases i n  the sediment loading  of  various watersheds. Due t o  the  s l ight   in t rus ions o f  each f a c i l i t y  
i n   r e l a t i o n   t o   i t s  associated  watershed and the  temporary  nature  of  these  disturbances,  impacts  are 
considered  insigni f icant.  

LAND RESOURCES 

Physical Environment 

(a )   Exp lo ra to ry   Dr i l l i ng   Proqrme 

No adverrr  effects on cl imate.   surf ic ia l   deposi ts or bedrock  formations  are  anticipated 
f r o m   t h e   d r i l l i n g   p r o g r m r .  which was conducted as p a r t  of the  prel iminary  preconstruction  act ivi-  
t ies .  However, there  could be e i tha r   d i rec t  or i nd i rec t   e f fec ts  on soi ls.   Direct   ef fects  could 
r e s u l t  from  physical  disturbances and ind i rec t   e f fec ts  from vegetation removal. Establ ishing access 

rou tes   t o   t he   d r i l l   s i t es  and the  general a c t i v i t y  assoc iated  wi th   dr i l l ing  are  the  pr inc ipa l   factors  
contr ibut ing t o  physical  disturbances and vegetation removal. These ef fects would be temporary i n  
nature and would be rest r ic ted  to   smal l  areas. no larger  than  the  actual   dr i l l ing  s i tes.  Thus, 
impacts to  the  physical  resources  within  the H a t  Creek Valley  are  considered t o  be negl ig ib le.  I n  

unless  the affected areas  are revegetated or res to red   to   the i r   na tura l  state. 
the event t h a t  the proposed pro ject  does not proceed,  impacts t o  s o i l s  could  be more substant ia l  

(b)  Bulk  Sanwlina Progranne 

Approximately l2 ha of  land was disturbed as a   resu l t  of  the  bulk sample programe. 
F a c i l i t i e s  nere  located i n  c lose  proximity  to one another and i n  the  general v i c i n i t y  of the proposed 
mine s i t e .  As a  resul t ,   the major r f f e c t s  w e n  conf ined  to  the  land areas i n  t h e   i m d i a t e   v i c i n i t y  
of  the  trench areas. Climate,  physiography, sur f i c ia l   depos i ts  and bedrock  formations would be 
largely  unaffected by  the a c t i v i t i e s  associated  with  this  programe.  Soi ls  in  the  trench areas 
would rece ive   the   g rea tes t   e f fec t ,   a lbe i t   ins ign i f i can t   in  the event that   the proposed  mine i s  
developed as planned. 

In the  event  that  the proposed  development does not proceed,  moderate  impacts to   the  so i l  
- 

are  anticipated. Much o f  the s o i l  disturbed by the progranme was found t o  be sensi t ive t o  erosion. . 
Severe dusting problems were encountered and required  special  treatment. The soi ls  af fected,  a lso 
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2.3 LAN0 RESOURCES - (Cont'd) 

have an urrene ly  shallow topsoil horizon.  Unless matoration programmes are  init iatad.  m u c h  of the 
topsoil  layer could be lost  which  would create problem  in  revegetating the areas. 

2.3.2 Natural Veaetation 

(a) Exploratow  Orillinq  Proqrama 

of vqetation. Approximataly 300 of vqeta t ion  was disturbed a t  each d r i l l  sit.. The majority 
The primary affects of the dr i l l i ng  p r o g r m .  including access roads, wm direct  losses 

of the dri l l  holes w n  located w i t h i n  the boundaries o f  the proposad mine, when the existing 
vqe ta t ion  waa maintaind  in an unnatural. stat. due to overgrazing by livestock. The areas  disturbed 
by act ivi t ies   aasociatd w i t h  d r i l l i ng  an, by comparison. minimal to th. a n a l   u t e n t  of natural 
vqe ta t ion   d i s turbd  by grazing. 

2 

i f  the d r i l l  sitas a n  not nvegetatad or restored inudiataly.  Changes  would occur in  the vqeta- 
In  the  event  that the pr0je .S  i s  not developed as planned, snm adverse impacts my r e s u l t  

tive cfflposition, which could a l l m  noxious vmdy s p e i e s  ta invade the  disturbed anas. If  the 
pnsant  grazing  pnsrum persistt, the probability that less  palatable vmgetation would bRmM 
ertab1fah.d f r  incnaaed. As a nsult. the value o f  the range would be degraded. 

The effects nsu l t ing  f m  the bulk sample pmgrama am, l ike  the drilling  pmgrama, 
d i n c t  lorsas of v q r t a t i o n .  A pnat .r  loss of vqata t ion  occurmi fm the d e v r l o w t  of Trench A 
than from T n K k  E. This was due to the larger  size and g n a t e r  rider o f  accass roads ewloyed. 
The s igni f funce  of the impact was gnat.r a t  Tnnch A than 8 ,  since the vqetat ion  in  the area 
adjacent to Tnnch E had  been pnvioualy  disturbed. Other potantial effects,  which could have  an 
adverse impact on m i n i n g  vrgetltion, include  nducrd  productivity due to intarcaption sf lateral  

pnsmt. impacts nsu l t ing  from this  prograau appear to be minim1 and are restricted to the iawdi- 
ata areas of the trenches and accass roads. 

s * v g e  hater by drainage  ditches or m d s  and possible  flooding due to these s a  f ac i l i t i a s .  A t  

2.3.3 - 
The b u l k  s-1. and d r i l l i n g   p r o g r m s  have t!dd no significant impact on wildlife. Na habitats 

c r i t i ca l  to the continuad exist .xe o f  any spades  i n  the region w n  loat  and the roads and trenches a m  
u n l i h l y  to i n u r f a m  with nonu1 mr.smtt Of wildlife w i t h i n  the ana .  

2.3.4 

(a) Exploratory  Orillinq Proqraasl 

A large nlPber o f  the d r i l l  sit.$ located i n  the Hat C m k  Valley floor am i n  the a n a  o f  
paposed mine p i t  Na. 1. This am8 is Classified as open range w i t h  fed tms of comurcial value. 
The forasf productivity of a  large  portion o f  the a n a  i s  r a u d  poor to low  by the British Columbia 
Forest  Service. In general.  the area is Considered to ba o f  minimal value to the f o res t r y  resource 
w i t h i n  ZS km of the proposed  powerplant s i te .  
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L 2.3 LAN0 RESOURCES - (Cont'd) 

a 

II 

The effects  of  the  drilling programe on the  forest resource are the direct loss  of 
forest species  during the preparation of  drill  sites. Approximately 300 m of  land  was disturbed at 
each drill  site. However, no measurable  impact to the  forest  resources is anticipated irom the 
drilling  progranne  due to the small  area disturbed at each drill site and  the  present  statu5 of  
forest  species. Some  erosion of  disturbed  sites  may occur if they are not  restored or  revegetated 
quickly. 

2 

1 
(b) Bulk Sample Proqrannn 

Approximately U ha of  land were  disturbed by activities  associated  with  the bulk Sample 
progrme. The areas  disturbed  are  located  along  Hat Creek Valley  bottom lands. Forest  vegetation 
in this  area is sparse and  the  land is classified as open range, which has been heavily  overgrazed. 
Due  to the open  nature  of the  vegetation, f w  trees  were removed  during  the programe and  no 
measurable imoacts were noted. 

Some impacts  to the  forest  species of the valley  bottom  could occur should the proposed 
development not pmcerd as planned and the  areas  disturbed by the  bulk  sample  programm  are  not 
restored to  their previous  condition. These impacts,  primarily in the  form  of  erosion, would only 
affect  the  forest resources by degrading  productivity of an area whfch is presently  at a low 
level. 

.I 

2.3.5 Aariculture 

II Preconstruction  activities could  reduce  agricultural resources  through land clearing required 
for  exploratory drilling and the  bulk  sampling progrexme. The drilling progrme. which has already been 
carried  out,  required small areas for  water holding  ponds  and mutes for  moving  heavy  equipment. From 
initial observations  of  reclamation efforts, It i s  not CDnridercd  likely that  either of these  temporary 
land  requirements  would result in any  lasting reduction of grazing productivity, if  further  project 
activities  were not affected. 

I 

- 
Agricultural  Land Reserve. Reclamation of  this  area appears feasible,  should the  project not proceed. 

The  approximately 12 ha of grazing  land  required for  the  bulk sampling p r o g r m e  occur i n  an 

* 2.3.6 Cultural Heritaqe ResouKer 

- The  impact of  the  drilling and bulk s w l e  progranrme on cultural heritage  resources was  minimal 
since field activities  were monitored by archaeological consultants  or  the Provincial  Archaeologist. 

2 . 3 . 1  
1 

The impact of  the  drilling prograarne on  the  geological resources of  the  area  was  insignificant. 
The bulk sampling programm also had no significant  impact on the availability of these resources. 

1 
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2.5 sacro-Ecarmnxcs 

2.4.1 Overall Considerations 

(a) Introduction 

The pnconstruction phase began in 1974 when  feasibility  studies wm first undertaken. 
Since then, speific studies  have  included  exploratory  drilling  activities, the bulk s q l e  p a -  
grame, land acquisition.  conceptual  engineering  design,  community surveys. public infomation 
programes, detailed  envirormental  studies and the licensing  application  hearings  should  the  project 
procead to that stage. The  overall  impact of the14 e f fo r t s  has been to provide infomation for 
d.cision malum within B.C. Hydro. various  government  agencies and ministries,  government  units and 
the public at large. 

The impact3 of pmconstruction activities  are  discussed in the  following  sub-sections 
according to. tima periods. 

(b) Preliminary  Activities 

development Of the d q o s i t  and the use of the cod1 for thermal generation. The number o f  parsons 
Activities during this preliminary phase  revolved amund.the  natun o f  tha coal deposit, 

involved i n  the e f f o r t  resulUd in non-muurable econooic  gains and did not  creata  servicing 
problams i n  the local comunities. Land us8.iapacts  associated  with  ‘exploratory  drilling  in,  the  Hat 
C m k  Valley wre insignificant. Hcnver. these activities  affectad the attitudes o f  residents in 
the valley and the nearby comunities. 

Hat C n e k  Valley n s i d m u   v i w d  the activities as a  movement f r o m  coal potential to 
drvelopunt vhich w u l d  affect tham through  land  acquisition and through L change in the rural 
charcter and lifestyle o f  the existing valley. C o m n i t y  residents refl’ectrd a mixed reaction to  
these activities  but sensed the potential significance of the  project on the  Hat  Cretk region. 

(c) Evaluation and Pr-aration Activities 

Baginning in lata I973 and  continuing to the present t i m ,  B.C. Hydro has undsrtaken  a 
rider o f  activities to obtain t~chnical.  enviromntal and cornunity nlatad information for dei- 
sion  making purposes. The effect o f  these effort8 has stimulated the development of cornunity 
planning in Clinton,  Ashcroft  and  Cache  Creek and regional planning in the  Thompson-Nicola Ragional 
Oistrict. 

The sewice tnterprises have benefittad from expendituns that w n  made  locally by B.C. 
Hydro ptnonnel and consultants. Buause the spendinq  was done throughout  the year and not just 
during the peak  tourist months. seasonal  fluctuations  have  been dampenad. A fan local residents 
have  bentfitted  from  direct and indirect eaploynnt,  haver. the effect on total local incon was 
minimal. T h e n  was no need for increased  investment in c o m n i t y  infrastructun, housing stock, or 
c m n i t y  facilities as a result o f  evaluation or preparation activities. 

50- land has been  alienated f r o m  agricultum and other uses in the Hat C r n k  Valley as a . 
nsult o f  the  bulk  sanple  programs,  clearing and other activities. The  increased level of activity 
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il 2.4 SOCIO-ECONOMICS - (Cont'd) 

I 

I. 

in Hat Creek Valley  appears  to  have  alienated  land  from outdoor recreation use by the  area's  resi- 
dents.  Property  acquisition by E.C. Hydro  has  resulted in the  movement of local residents. However. 
the  majority of the  land has  been leased back for  agricultural use. Within  the  comunities,  some 
local residents  have  purchased or consolidated land parcels for future developments. 

Activities undertaken by the local comunities (e.g. comunity plans)  have  resulted i n  
administration  costs and  increased  expectations. However the  long-term  benefits to  the  cornunity 
are anticipated  to cover the costs incurred. 

The increased awareness  of the project being  proposed  has  changed  the expectations of 
comunity residents  with respect  to  the  future of the cmunity. While  a number of study  area 
residents view  the  project favourably,  anticipating  employment, income  and lifestyle  improvements, 
others see  the  proposed project as a  disruptive  factor, undermining what they  would consider  important 
elements  of  community life. With respect  to  the Hat Creek  Valley residents, the  increased E.C. Hydro 
activities have contributed to additional  anxiety and insecurity. 

(d)  Assessment  Activities 

If the  decision is made  to apply for licensing of the  project, the continued activities 
towards  a final decision would  intensify the  disparate views  among c m u n i t y  residents.  However. 
the lnajority of  people are  not  expected  to change  their  opinions as a  result of  the  detailed 
studies. Also, the  differences in opinion  are not  expected  to cause an unresolvable  or  destructive 
polarization in the  social  fabric  of  the comunities.  The  Hat  Creek Valley residents would  view the 
licensing  and information efforts as a  reaffirmation of their  expectations  that the project would 
proceed. 

If  the licensing effort is denied, those  opposed to the  project would be pleased but those 
who supported  the project  would feel a loss over  what they  perceived as  opportunities, foregone. 
Some  residents  might decide to  leave  the  area  for better eaploymnt opportunities in the future. 

ment license. If  the  project were  approved, the local cornunities  might  experience some speculative 
It appears  that  a  majority of  the local residents  would  favour  the  issuance  of a develop- 

building, infrastructure i n v e s m n t  and a rise in general  business  activity. These  activities might 
result in short-term price increases i n  land due to  speculation. Some residents particularly in the 
valley would move  as a result of  the project. Other residents  might be resentful  of E.C. Hydro  and 
project  supporters. while still others  would  adjust  to  what  they  might Consider an unfortunate 
develormment. 

I 
2.4.2 Aesthetics 

During the  preconstruction phase, there have  been  necessary disruptions to  the  existing  visual 
scene. The  generation of noise and  dust  occurred  due to the operation of  heavy  equipment  and  machinery 
on the site. Bulldozers were employed  for clearing,  grubbing and grading, as well as front end  loaders, 
trucks and other pieces of heavy  equipment.  Chain  saws were used for  felling  and  sawing trees. The use 
Of this  equipment  created  noise,  dust and debris in the area. Because, however,  the  nearest  towns . 
(Pavilion and Carquile)  are  both 18 h distant and appropriate dust suppression and noise  abatement 
techniques  were  employed,  these effects  have  been  minimal. 

.I 

m 
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2.4 SOCIO-ECONOMICS - (Cnnt'd) 
2.4.3 Recreation 

The Hat Creek  Project  can be expected to have two primary  recreational effects: 

1. A loss in menational opportunities  caused by changes in land usr fro- existing  agricultural- 

fomstrj use to electric  polnr  production and mining. 

2. An induced  recreational  d8mand  impact cawad by increases in population  directly  relatad to Site 
activities as w11 as by people  attracted to the  sit. to observe the operation. 

Suondary recreational  impacts  could occur i f  natural resources  beyond  the i m d i a t e  site  are iwacted by 

the project. Physical impacts  associated  with  preconstruction  activities  would  then  have  minimal  effect 
on th8 ncreational resources. 

2.5 K)ISE 

Noise producing  activities  have b w n  carried out in the Hat  Creek  Valley as a  part of a pro- 
grama to evaluate the coal deposits. which includa the bulk s q l e  and the exploratory  drilling 
prograrms. 

2.5.1 Exoloratorv  Orillinq Proqrarr 

h intensive  drtlling program# to establish the extent and quality of tha Hat C m k  coal 
daposiu uas  started by E.C. Mydm in 1974. This  pmgram#'was a t  itc peak from S e p t d e r  1977 to  January 
1978 h e n  a total o f  n i m  drilling  rigs wm in use. The estimated noise levels of these  rigs ranges 
frca BO to 100 dE(A) at a distance o f  15 m. 

Euause the d i r n t  noise  levels in the Hat C r n k  Valley ar8 typically  less  than 4U dE(A).  
drilling  operations  could be audible for a  distance o f  3.2 b under  the W r s t  conditions (no wind  attenua- 
tion  and no significant  topographical shielding). Orilling  near  occupied  property was avoided where 
possible. A n y  potential noise  affects on the Hat C m k  Valley  ranches .could have  been  attenuated by the 
high banks o f  the c r w k  and the uneven velley terrain. Nevertheless,  the  noise  levels incmased over 
ambient  Condftions and several cwlaintr *.re m e a i v d  fm marby ranchen. 

2.5.2 Bulk S m l e  Proqrame 

Trench "A" and "8' (shwn in Fig. 2.5-1) and transportation o f  the coal over  Highways U and 97 to 
During the Bulk  Sample Program. the  major  noise sourc.~ w r e  caused by the ucavation of 

Ashcroft. 

(a) Ercavation  Noise 

A sound  survey uu conductad  during  the  excavation o f  overburden f r o m  Trench "A" of the 
 at C n r k  Bulk   ample Program. during 25 to 26 MY 1977.' &reline  noise level measurmnts derived 

snwn in Table 2.5-1. 
from L2e monitoring program# Conducted I n  the valley wn utilized for Cwarison puQoses and am 
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The  estimated  existing  ambient  sound level values at three  selected  monitoring  points 
around  Trench "A" (shown in  Fig.  2.5-1). which  were  derived  from  the  baseline  noise  monitoring study 
conducted  previously in the valley, are  shown in Table 2.5-1. Brief  measurements  were  also  made at 
the  northern  edge  of  the  Lehman  property,  about  1220 m from Trench "A" and the  background  noise 
levels (generated by a light  wind in the  trees and from Hat Creek itself) were found to be 40 to 
44 dB(A). The  measured Leq (l/2 hour  equivalent  energy  level)  values at the  three  monitoring  sites 
during  the  excavatian  of  Trench " P  are  also  rhcun in Table 2.5-1. 

At  Sites 1 and 2 the  trench  operation  was  completely  shielded from view by the high paints 
of  the  uneven  terrain,  whereas at Site 3 the  trench  operation  was i n  full view and therefore  did not 
benefit  from  "topographical shielding". 

Brief  measurements  were  made  at  two  other  locations in the valley to  check  the  intrusive- 
ness of  the Trench "A" noise. At  the  northern  edge  of  the  Lehman  property (the nearest  significant 
noise 'receptor). the  excavation  noise  could only be intermittently heard above  the  background noise. 
At the  junction  of Hat Creek Road and Highway U, the  operation was not audible  above  the  background 
noise  created by L light  wind and running water. 

The  noise level generated by a blast in Trench "A" on 26 Hay  was  recorded at Site 3 (drill 
hole 76-168). The blast was used to  break up a  volcanic  dome  which  was  located  roughly in the 
centre  of  the trench. The  charge  consisted o f  477 kg of Iremite-H  explosive  and  generated  a  noise 
level of 96 dE(A) at  a  distance  of 945 m. 

(b) Truckina  Noise 

Field  data  were not collected on the  highway  trucking  noise  generated  during  the  Bulk 
Sample  Programs.  However  the  trucking o f  coal along  Highway U was  estimated  to  result in a 1 dB(A) 
increase in the Ldn value (day night  average  level) on weekdays and only  a  slightly  larger  increase 
on weekends.' This  estimate is based on the assumptioll that  a  maximum o f  16 round  trips  of  truck 
loads of coal occurred  during  the  Bulk  Sample P r o g r m e  (32 truck  events at each location). 
Highway 97 is pnsently a major trucking  route and hence  the  additional 32 events per day are consi- 
dered  to have had a  negligible  effect  on  the Ldn value  along  this highway. 2 

2 - 11 Part  Four 



1 

CHAPTER 3.0 - ENVIROWENTAL  IMPACTS OF CONSTRUCTION ACTIVITIES 

Const ruc t ion   ac t i v i t ies   a re   a l l   o f  those a c t i v i t i e s  necessary for  constructing  the  powerplant, 
mine  and o f f s i t e   f a c i l i t i e s ,   i n s t a l l i n g   t h e  equipment and prepar ing   a l l  systems for  operation. The 
ac t iv i t ies   inc lude.   bu t  are not   l imi ted to: 

1. Providing  constructiorr labour camps. 

2. Providing power, water. sewage fac i l i t i es ,   cons t ruc t i on  access  roads and laydown areas. 

3. Pamnent  road and rai lroad  construction. 

4. Purchase and erect ing  bui ld ings and a l l   o ther   s t ructures.  

5. Constructing dams, dykes,  drainage  ditches and diversions. 

6. I n i t i a l  mine  overburden s t r i pp ing  and coal  stockpi l ing. 

7. Purchase and i n s t a l l a t i o n   o f   a l l  machinery. 

8. Final cleanup, grading and revegetating, 

Because the  powerplant would consist  of four  units, which  would  be constructed  sequential ly and 
are  scheduled to   s ta r t   opera t ion   a t  1 year  intervals,  the  construction and operating phases would o v e r  
lap.  This  affects  al l   aspects o f  the  project and requires  detai led and complex scheduling.  For  the most 
part ,   faci l i t ies  per ipheral   to  the  powerplant must be operational when t h e   f i r s t   u n i t   s t a r t s  up and 
subsequent t o  t he   f i r s t   un i t   s ta r tup  most cons t ruc t i on   ac t i v i t i es  would be concentrated a t   the   p lan t .  

r 3.1 A I R  QUALITY AND METEOROLOGY 

During  construction  of  the  plant, mine and o f f s i t e   f a c i l i t i e s  the main a i r   q u a l i t y  concerns 

r. would be a c t i v l t i e s   t h a t  produce fugitive  dust  emissions. These ac t i v i t i es   i nc lude  road  construction, 
grading and excavation,  erection  of  buildings and faci l i t ies,   b last ing,   concrete  batching and i n i t i a l  
min ing  act iv i t ies .  Gds4ous emissions  from  motorized  Construction equipment and construction  workers' 
vehicles would  cause local ized  but  insignif icant  increases i n  onsite  anbient  concentrations  of carbon 

monoxide, oxides  of  nitrogen and hydrocarbons. 
- 
- 3.1.1 Air Q u a l i t y  

Fugitive  dust  emissions from const ruct ion  act iv i t ies   could cause elevated suspended pa r t i cu la te  
concentrations (e.g. 150 t o  200 pg/m ) within  the  p lant  s i te. '  The size o f  the   s i te  and the  re la t ive 
lack  of   sensi t ive  land uses  near the  site  perimeters suggest that  the  air  qual i ty  effects  of  powerplant 
cons t ruc t i on   ac t i v i t i es  would be minimal, i f  not  negl igible. If loca l i red  problems should  arise,  mitiga- 
t i v e  procedures,  e.g.Tatering  during windy periods,  are  available, 

3 
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3.1 AIR qUALIN AN0 M€EOROLOW - (Cont'd) .- 

Elevated suspended part iculate  concantrat ions 'would occur  during  tha f i r s t  feu years o f  act ive 
mining,  although  they  would be wller than  those  expected  during peak mining  periods and mit igated to 

the uxinr u t e n t   p r a c t i c a l .  Suspended par t icu la tes would, f o r  the m s t  part.  be confined to the i m e d i -  
a te v i c i n i t y  of the mine i t se l f .  As i s  indicated in Chapter 4.0, annual  average incremental suspended - 
particulate  concentrat ions  during peak mining  periods  could mdch approximately 260 p g h  near the p i t .  
but  should be less Urn 100 u g h 3  ouu ide  of the i r u d i a t a   v i c i n i t y  o f  the nine.' Beyond 3 0 fm the 

, a i m  th. increase in  annual suspended par t icu la te  lave ls   dur ing peak mining  periods  should be no mom 
ttm MI pg/m3.1 Maxima tncrrantal  24-hour  average suspended par t icu la te  concentrat ions  in   ucass of 
200 rg/m a n  pradictod  for  the southern s&ians o f  the Indian Reserve i n  the 1Dy.r val ley  during peak 
mining  act ivi t ies. rith incr ranta l   concentrat ions o f  l50 r g h  u t M d i n g  to the northern boundary of the 
Reserve.' As i s  the case for annual  averages, m i m m  short-term suspended part iculate  conc8ntrat ions 
during mine "construction" a c t i v i t i e s   a n  expected to bo smaller than those during the peak mining 
wr iod.  

* 

3 

c 

3 
3 - 

c 

The pr inc ipa l  a i r  q t u l l t y  iwct of constmct lng the int lke  structum,  Mkeup wter l ine .  
transmission  l ines. cmek diversions.  a i rport  and o q u i p u n t   o f f l o a d i n g   f a c i l i t i a s  would be the f u g i t i v e  . 
dust  a isr ions  associated rith bath actual construction, including  ucavation,  trenching.  blasting, 
grading, e=., to M e  sY11 m a s   i a u d i a t e l y  surrounding the construction a c t i v i t y  and would b. mit igats4 
fo the greatest u t e n t  practicable by dust  abatement p r x e d u n s  (see P a r t  Five). . 

I 

e 

Rn construction o f  the I C C ~ S S  mad n u l d   m s u l t  in  Dn grimy ef fects  upon l oca l   a l r   qua l i t y .  
The f i r s t  r w l d  b. an i K r e u e  i n   a h s p h e r i c   p a r t i c u l a t e  loadings dw to the scraping and grading o f  the . 
r0rdb.d and the hauling o f  construction  materials  over unpaved roads, These part iculate  level   increases 
would be confined to anas  adjacent ta  active  construction and would be minimized to the naaimtm u t e n t  
possible  using s ta te -o f - thwar t  dust   abatcmt  proceduns. The second ef fect  would be u b i e n t   l e v e l  
incmasas of other air  e o n t d n m t l  m s u l t i n g  f w  th. gascous edss ions   o f  the t l rporary   a lphal t   p lants  
usmi during  mad paving. 

/=E 

Once the accasa road i s  c0 lg le t .d  it would serve as the =for thamughfan r0 and I r a  th8 Hat 
C r n k   s i t e  for the  duration @f construct ion  act iv i t ies.  R# * s t i n t &  p u k  t r a f f i c   v o l u n   d u r i n g  con- 

L 

st ruct ion i s  500 to 7M vehicles  per day a t  the beginning and  end o f  the work wek and 200 tO 300 vehicles 
a t  shi f t  changes during the mtalndnr o f  the weak. This t r a f f i c   v o l u r  would not emit nough  gaswus 
conti.inants to s i g n i f i c a n t l y  alter a i r   qua l i t y .  1 I 

3.1.2 M e t e a r o l o ~  
= 

Th. p a r t i c u l a t e   d s s i o n s  f m  the i n i t i a l   a i n i t q   a c t i v i t i e s  would nduce s l i g h t l y  the amount 
of d l m c t  sunlight that macnes the ground i n  th. i m d l a t e   v i c i n i t y  o f  th. mine and night themfore 
produce a  s l igh t  annual  average decnasr in  taper8tun a t  locations i n  the i m e d i a t e   v i c i n i t y  of the 
mine.' T ~ I S  t w e r a t u n  change would be less than the natural   var iat ion of annual  averagr tmsperatuns 
i n  the n a t  Creek ana.  

- 
Rn particulate  emissions from mine construction  during the i n i t i a l  phases would also have 1 

sO l .ha t  adverse impact upon v i s i b i l i t y   i n  the adjacent  surrounding a n a .  According t o  ERTs analysis of 
v is ib i l f t yy .1 '2  annudl  average v is ib i l i t y   reduc t ions   cou ld  be on the order  to 50 percent  during  the years 

- 
- .JL 
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3.1 AIR QUALITY AN0 METEOROLOGY - (Cont'd) 
I 

of  peak  mining activity (see Chapter 4.0). Particulate  concentrations during initial mining activities 
are  expected  to be smaller than  during  pfak  mining  activities and visibility  reductions are also  expected 
to be significantly less. 

II 

Construction  activities  for all offsite  facilities should produce only small amounts of fugitive 
dust which would have only localized  effects  on  visibility  and which should be insignificant. NO other 

I meteorological  effects  are  expected. 

I 3.2 WATER  RESOURCES 

3.2.1 Powerplant 
U 

(a) Water  Duality 

I (i) Groundwaier 

The  construction  camp  sewage disposal  system  and  the concrete batch  plant would 
have little effect on groundnater quality  provided that  the lagoon. impoundwnt and  associ- 
ated elabanlwnts  are  constructed  of  impermeable  materials  which  are  prevalent in this 
area. The  present  sewage disposal syitea  design would also  require the containment of 
natural surface  runoff in the Harry Creek  watershed  above the  impoundment. Consideration 
should be given  to  diverting surface runoff  away  from the, lagoon. A sanitary waste dis- 
posal  system would be provided to  service  the  construction  site  facilities, and it is 
recornended  that  this  facility be incorporated  into the  construction  camp system. Due to 
the  limited dilution and assimilative  capacity of the  creeks near  the  plant  site, the 
discharge of  treated s w a g e  should be minimized. 

Site  sclection  for  the disposal  of  refuse  from the powerplant Construction 
facilities. would ensure compliance  with a11 criteria  for a Level A landfill as dircurrld 
in the  Pollution  Control Objectives  for Uunicipal  type waste  discharges in British 
Co1ImIbia.l This would  negate any potential for groundwater  pollution from  this source. 
Other powerplant construction  activities, including  the  reservoir  and  ash  disposal facility 
construction.  should  not  have  any  impact  on the ground*ater  resources  of the area. 

(ti) Surface  Water 

Construction  activities through disturbances of  ground cover and  dust generrtion 
have the potential to  cause impact on the  physical  quality of Harry Creek and Medicine 
Creek surface water. The disturbed  areas  could encompass  approximately 10 percent of 
Harry  Creek's drainage area  and up to 10 percent  of Uedicine Creek's drainage area if the 
ash  pond  and water  reservoir are  completely  cleared. Sediment control facilities would be 
necessary to protect  these  tributaries of Hat Creek.  Provided a11 construction area 
runoff  would be treated  via settling lagoons to prescribed or background  levels,2  the 
impact  would be acceptable from a  water quality viwpoint. 
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3.2 W E 4  RESOURCES - (Cont'd) 

Activities  including  Construction o f  ash and coal transport  sy5t.U.  drainage 
ditching. lagoons and most  plant c ~ p o n e n t s   w u l d  be perfomad above the water table and 
w u l d  not Involve any major water transfar. Hcncs. there w u l d  be 110 fa$act on ground- 
water. All clearing and stripping  activities w u l d  t m d  to cause increased  runoff and 
d u m a s a d  infiltration. This w u l d  cause a minor mgative  iqact on the groundwater 
table. as it w u l d  be lowred slightly and on the groundwater f l a  ragi-. Increased 
inffltration (&*e natural levels) from tha bot- o f  both the Harry C r w k  and M i c i n e  
Cnek diversions w u l d  a n d  to  raise the groundnater table. The sewap. rat8s are  likely 
to be lor. MI to E O  m /d/b and w u l d  only apply during the few months of the year when 
t h e n  is  water in the ditches. 

3 

Clearing  and  grading  activities  can  have tha follaing three principal effects: 

1. Vwqetation int.rceptian losses a n  almst eliminated, thenby making  mare pmcipita- 
tion  aveilable for storaga in the s n m u t ,  for infiltration  and for runoff. 

2. Rn Wth o f  sail available for active  water  storage i s  reduced. 

3. h lack o f  firest UMW a n &  to s p e d  up s n u w l t  by several unks .  thenby 
mducing peak runoff rates  during  spr3ng fmshet. 

S u o n d a r y  effects due to cluring include d u n e s a d  infiltration  capacity, 
d u n a s a d  surface storage and a hydraulically smoother surface. All these factors wrk in  
M. s a w  dimction  as tha main effects. nrvly towards  earlier and larger  flour  durinq 
spring  freshet and during  rain floods. Potential impact$ from these larger f l a r  could be 
reducad cnmiderably if the  makeup water reservoir and ash  storage area. the tu0 major 
land a n a s  disturbed, am cleamd only  after the stream  diversions.  drainage  ditches  and 
sadinntation pnds have b n n  installed. These 1att.r facilities w u l d  tend to equalize flar. thanfoon minimizing  peak  flour to receiving water% 

Plant si- storm runoff w u l d  probably be nleased to Harry Cnek alter  passage 
through a sadinntation basin. The ret. of nleare  wuld  dwend on the detailed  design of 
tha facility and should  be such that the total flou in  Harry Creak does not u c n d  its 
natural capacity.  uhich may be as l or  as 10 tu 20 Us. thereby  avoiding utensive gullying 
and erosion, and the associatad impacts. 
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3.2 WATER RESOURCES - (Cont'd) 

il 
( c )  Water Use 

I (1) Groundwater 

A maximum t o t a l  requirement  of 1324 m3/d to  supply  the  plant camp and other 
f a c i l i t i e s  would probably be obtained f rom a well or wells  located i n  the  buried  bedrock 
valley  aquifer.  This usage represents  approximately 26 percent  of  this  aquifer 's flow. 

The impact i s .  however,  temporary and should  not  affect any ex is t ing   we l ls   in   the  
valley. 

( i t )  Surface  Water 

Due t o  the  diverse  areal  extent  of  water use impacts and the i r   lack  of f a c i l i t y  
dependence, a l l   c o n s t r u c t i o n   a c t i v i t y  impacts are  discussed i n   t h i s  section. - A. I r r i q a t i o n  

The quant i t ies  of   i r r igat ion  water  af fected by the  al ienat ion of i r r i g a b l e  
land  are  tabulated i n  Table 3.2-1. A c t i v i t i e s  of  the base pro ject  scheme would 
al ienate a t o t a l  of 273 ha or 20 percent  of  lands  projected as be ing   i r r i ga ted   i n   t he  
future  (probable use) without  the  projret.  The quant i ty or i rr igated  water  associated 
with  these  lands i s  156.5 x 104m3. These quant i t ies may not  represent a to ta l   loss  
as i r r i ga t i on   o f   o the r  lands  could be considered. 

The draining o f  Finney Lake would r i s u l t   i n  the  loss  of   i r r igat ion  storage 
and the  construction  of  the  Finney and Hat Creek diversions would r e s t r i c t   t h e  use of 

p resent   i r r iga t ion  water conveyance  systems (ditches) by blocking  their   present 
routes ( s e e  Table 3.2-1). Some o f  these  affected uses could be e f fec t i ve l y  coopen- 

sated by the  provision  of an alternate  water conveyance route or al ternate source  of 
water. 

8. Livestock Use 

The impacts on livestock  water use due r0 the  construction of a l l   p r o j e c t  
fac i l i t ies   are  assoc iated  pr imar i ly   wi th   the  a l ientat ion  o f  rangeland. The Agri- 
culture  Report  states  that  about 3400 ha o f  rangeland would be a l ienated  ( lost   to  
grazing use) by the  project  and thus  eliminate, as well. the use of   water ing  s i tes 
w i th in  M e  alienated areas. 

4 

C. Oomestic, Uunicipal and Indus t r i a l  

Combined populat ion  project ions  for   the  cornuni t ies o f  Ashcroft and  Cache 
Creek have  been reported i n  the Socio-economic  Report.' Total  water usages  have  been 

calculated based on a per  capita usage o f  0.91 m /d. Due to  the  proximity and 
access ib i l i t y  of  Ashcroft  to  the  project  si te it was  assumed that  two-thirds  of  the . 
population  increase would  occur i n  Ashcroft and one- th i rd   in  Cache Creek. This 

3 
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3.2 WATER RESOURCES - (Cont'd) 

breakdown i s  wi th in  the a s s w e d  range o f  p o p u l a t i o n   d i s t r i b u t i o n   n f l e c t a d   i n  the 
Socia-.conaic Rqort . '  Ashcroft  obtains it$ water f r y  the Thoapron Rfvr r  and Cache 
Cmek from the Eonaparte  River. Eased an t h i s  information  population  astimates and 
'Qter usage project fans  are  presentd in Table 3.2-2. The inpact of t h i s  i n c m a a d  
usage on tha tu0 n s p a t i v e  utn bodies i s  de- ins ign i f icant .  

(d) Aquatic Ecology: 

The major impact to the aquatfc  col.rwity o f  Hat Creek from construction of the p o n r p l a n t  
w u l d  b. a  potential  increase in  the  levels of n o w f i l t e r a b l e   r e s i d w  and t u r b i d i t y  Causad pr imar i l y  
by rrosbn frw d i s t u r O d  anas ,  f r w  s t n u  or intenit tant-watercourse  crossings and frol fug i t i ve  
dust. Yhlle mast or a11 o f  t h i s  i lpact CUI b. ameliorated by paper  erosion  Control  masures  (runoff 
Interception and tmataent   in   set t l ing  bas ins) ,  s w  increasa i n  suspended solids  concentrations i n  
Ut C m k  Could be up . t t ed .  

RN con t inwd   u i s tance  o f  th. ra inbw  t rout   populat ion i s  i n t i m a t e l y   n l a t a d   t o  a co.bina- 
t i o n  of m v i r o n m t a l  f a c t o n  including watar depth, t .qeratun.  substrata  co.posi t1on and s d i u n t  
l a d .  changes in  these paramtars  could have m effect on the avai lable  t rout   habi tat .   avai lable 
food maurces (benthos) and reproductive potent ia l  (spawning habitat).  

Th. dewsition of s i l t ,  s m d  md su l l -g ra in   g rave l  affects trout  populat ions  in  several 
ways. It CUI ut to d u n a r e  the quantity and q u a l i t y ' o f  available foad [macroinvrrtabrates) to 
both juveni le  and adult trout bwause pabble a d  cobble  substrates are man productive  than  sand/silt 
substrates. I t  also nduces the  quantity and quality of available spawnfng habi ta t  by r d u c i n g  the 
f n t w s t i t i a l  flw. This w u l d  1-r th. f lushing o f  the  metabolic w a a a  and rlu amount of d t s s o l v d  
oayqan available to t r o u t  q g s  and larvaa i n  the ndd. The elfacts of s i l t a t i o n  md f ine  substrates 
on tk. mrgence o f  seven1 t r o u t   s p e c i n  nas b n n   d a m n ~ t r a t a d . ~ "   he n l a t i o n s h i p s   b e F m n  
d ivers i ty  a d  paduc t ion  o f  benthic  macroinvertebrates md  substrata  composition  fs  also r l l  
estab1ish.d.8'9 

Ru p o t a n t i l l  for impacts n s u l t f n g  fua i ncna red  suspended so l id   loading and nsultmt 
s i l t a t i o n  i n  Hat Cnek. Banapart8 River and t r i b u t a r y  stroma i s  substantial. The benthic c o m n i t y  
of thesa s t n w  i s  c a q w f s d   p r i m a r i l y  o f  i n s a t  larvae  adapted to firm substrates w i t h  f n t e r s t f t i a l  
W a r  q i l i t h i c   n i c h u  ( P a r t  Thm. Satfan 3.3.4(b)(ii)e). Trout. which  subsist on Uuse ogranisms, 
would also b. affected d i m l y  by s i l t a t i o n  Of spawning m a .  These ef fec t )  Could b. ilXmas.d by 
possible flw reductions ( h s c r i b d  in  th. sections dul ing  wi th   omra t ion  a d  d.cor iss ion ing) .  

Ru inclusion of s e t t l i n g  ponds to dumas* surp.r&d solids  loadings to b e l w  50 mg/L as 
s p a f f i d   w u l d  p r o t a c t  the  water body fua habitat   loss or m d i f i c a t i o n   ( d w  to sedimentation) 
u c n p t  i n  isolatad spots such as stnm crossings. Y i t h  maintenance of t he   adqua ta   i ns t rau  f l w s  

2 

m o l n d e d   i n  Table 3.2-3, suspendad solids  which do mter the s t n u s  (1.8. up to SO m g / L )  should 
e i the r   se t t l e  O u t  i n  paOls and behind th. M i s t i n g   d u s ,  or be s w p t  o u t  o f  the SysrW. Then an 
m 0th.r projectad adverae impacts to the aquatic comunity upactad  from cons t rK t i on  of the 
plant. 

L 

IC 

- L  

I 

L 

Ir 

IC 

3 - 6  

.. . . 

P a r t  Four 

.J 



3.2 WATER RESOURCES - (Cont'd) 

3.2.2 nina 

(a) Water Q u a l i t y  

(i) Groundwater 

The camp sani tary waste disposal system should  not  affect groundwater qual i ty .  
providing dykes and the  aerated  lagoon  are  constructed o f  r e l a t i v e l y  impermeable materials 
to  minimize seepage. Final  disposal by deep ve l?   i n jec t i on  or i r r i g a t i o n  should have 
l i t t l e  impact. provided  there i s  s u f f i c i e n t  subsurface  travel  or no direct   surface  runoff  
t o  Harry Creek consist~nt  wi th  regulatory  guidel ines. '   Treated  ef f luent  f rom mine  shops 
and  warehouses w u l d  be used for dust  control.  This  disposal system should  not have  any 
impact on groundwater qual i ty.  

Solid  refuse  disposal to a l a n d f i l l   s i t e  meeting al l   regulatory  guidel ines 1 

w u l d  have einiip.1  impact on groundwater qual i ty .  It would be advisable to   se lec t  a 
su i tab le   d isposa l   s i te   fo r   a l l  mine refuse  rather  than  just  a  temporary s i t e  f o r  construc- 
t i o n  refuse. 

Coal and low-grade  waste  coal will begin to be stockpi led  dur ing  th is  project  
phase. Since  the  qual i ty o f  runof f  and leachates frca these  areas  would be poor (see 
subsequent Section (ii)), it i 5  assumed t h a t  a r e l a t i v e l y  impermeable base n u l d  be used 
t o  minimize  percolation of laachate  thus  minimizing any groundwater  impacts. I f  imple- 

mented, leachates would  appear in  the  surface  drainage system. 

Both p i t  dewatering and a n a  dewatering would be required  during  the  construction 

phasa. Extract ion o f  groundwater  from  the  dewatering I c t i v l t i e s  should  not  affect  the' 
qua l i t y  of the  remaining groundwater. 

groundwater qua l i t y  impacts are dlscursed i n  Section 4.2.2. Other ac t iv i t ies   dur ing   the  
Tha astimatad  quantity and qua l i t y  of saepage from each area and the subsequent 

constructfon phase of the alne are not expcted to a f f e c t  groundwater qual i ty.  

( i t )  Surface  Water 

Uany operations would disturb  the landscape by removing or  destroying  exist ing 
vegetation and thus expose areas t o  erosion.  Slncr  the  areal  disturbance i n  the  val ley 
dur ing  th is  phase i s   on l y  a smal l   f ract ion of t ha t  which will exist  throughout  the mine 
l i fe ,   p red ic t ions  on sediment y ie ld   a re  made i n  Section 4.2.1 based on the maximum areal 
disturbance  subject  to  runoff  erosion. Propcr sedimentation and erosion  control methods, 
hovever,  should be implemented as  soon  as construction CoIIWncec t o  minimize t h i s  impact 
and  meet regulatory  guidelines. 2 

Other p i t  area a c t i v i t i e s  which can affect  water  qual i ty  include  blast ing and 
dewatering.  Oewatering  during  construction i s  estindted  at  approximately I000 m /d frca 
the  dewatering  wells and the p i t .  An addi t ional  780 m /d would occur  during  rainfal l  

3 
3 
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3.2 UATEER RESOURCES - (Cont'd) 

events fny prac ip i ta t ion . fa l l ing   w i th in   th8   p i t .  An estimate o f  t h i s  w t e r   q u a l i t y  i s  
pms8nt.d i n  Tabla 3.2-4. This  estimate i s  considered a worst case beaus8  the  wartwater 
would be d i lu ted  uh8n8ver p rec ip i ta t ion  made  up a r i gn i f i can t   po r t i on  o f  th8 t o t a l .  This 

Ut8r. a f b r  passing  through  the  proposed s e t t l i n g  pond, should b8 of acceptable  quality 
for dischaq8 to Hat Creek. It would b8 saline,  contain some c o l w r  and biodqradabl8 
materials and possibl8  8lavat.d  levels o f  u o n i a  fro. blasting  rcsiduals.  Hat C m k  
should. howv8r.  provida a sat is fac to ry   d i lu t ion  (5-lO:l) ev8n a t  lor flow. Conparison 
with Pol lu t ion  Control ~ard objectiv8s2  indicates a11 p a r w t r e s  a n  w i t h i n   n g u l a t o y  
limits axeapt  sulphate (140 .p/L  v8rsus 50 .p/L for Leva1 A )  and zinc (1.0 mg/L versus 
0.50 mg/L for Lev81 A). 

Estimat8s o f  Um total leachat. qua l i t y   tha t  can b8 expected fro. the  coal  pi18 
arm also show i n  Table 3.2-4. This  ?.able  indicates  th8  probable worst wastewater qua l i t y  
fny Um c w l   p i l e   d u r i n g  th8 " f lush  phenorna"  ef fect  of a prolonged  rainstorn,  usrraing 
acid conditions do not develop. Undrr nOm1  condi t ions it i s  l i b i y  that rqnoff and 
l r rchates would b8 n o r r u i s t 8 n t  as th8 averaga shor t   durat ion  ra in fa l l  would l i b l y .  b8 
t o t a l l y   i n f i l t r a t e d   i n t o  th8 coal p i l e  urd would  subsequently  evaporate. A comparison of 
this ?.able w i t h  Pollut ion  Control Board nbjectivas  indicat8s that chromium. copp8r. iron 

and lrcury conc8ntrations may ba abova Vu l w e l s  a l l o w d  for freshwater  disckmrg8s. 
Coal p i l e  drainage  also contains b iodqrad rab l r  OrgMics as indicated by tha  leachata tos t  
data (188 Tab18 3 . 4 3 .  Part Thr88). Assiping BOO5 is extracted a t  th8 sam8 ra t8  as dis- 
so lwd  so l ids.  th8 EOOS concentration o f  eo81 pi18  hachate  could b8 u high as KO0 q/L.  

. This  would mu18 a  s igni f icant d.tnu8 i n  the d i s s o i v d  oxygen l 8 v r l s  of Hat C r c e k .  i f  
dischargrd. Based on this discussion.  comid8ration  should b8  given (0 f u r t h a r   t r e a a n t  
of t h i s  dlscharg8  &va simp18 sediwntat ion or a norrdischarg8 fo ra  of operation. 

2 

RH l o r g r a d a  waste Coal stockpile  should u i s t  i n  an unsaturated  condition and 
b8 u n l i l u l y  to pr0duc8 any continuous secpa9.. Th8 only 18echat.s u p e t e d  would b8 
during  spring s n w l t  runoff and dur ing  ra instorm. Table 3.2-4 indicates th8 8stimated 
l8echate  quality  which is   cons id8nd to n p m s 8 n t  a worst cas., assuming acid  drainag8 

ob je t i v8s2  cons id r r ing  th8 physical  (sedimentation) t r c a t m t  proposed am: arsonic. 
chmmium., coppw. i r o n  and w r c u y .  Th8 l8v.l of biodqradabl8  organics i n  runoff could 
also b8 substantial. The fla from a once i n  10-year, 24-hour storn, could add about 

apwar f rca  th8 p r d i c t i o n s  that tha proposd  physical t n a t m n t  would be i n a d q u a b  and 
tha t  e i t h 8 r  mom 8xtensiv8 trumt or total c o n t a i n m t  with evaporation or reuse  would 
be q u i d .  

C h a ~ ~ r i S t i C S  do Mt d8velOp. ChaiCll param8trH  which CWld b8 abOV8 LlV81 A 8fflU811t 

800 kg o f  8005 to Hat C m k  which w u l d  lmr th8 disso1v.d oxyg8n l8v8lS. It would 

Proposed lake  dewatering ac t lv i t fes   i rc luda  d r8 in ing  Finney and Al8ec8 lak8s. 
An inpact fny t h i s  a c t i v i t y   c o u l d   n s u l t  from highly  enrich8d water drained froa the 
bot- of these lakes i n t o  H a t  C m k .  Timing o f  these dewat8rings for a high flaw period 
such u spring would allor considerable d i l u t i on   po ten t i a l  in Hat C n 8 k  and minimize  watar 
quality iwacts.  
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3.2 WATER RESOURCES - (Cont’d) - (b)  Hydrology 

( i )  Groundwater 

The dewatering of  the  coal p i t  t o  ensure  slope s t a b i l i t y  would be achieved  by 
means O f  v e r t i c a l   w e l l s   d r i l l e d   i n  the p i t  and around the p i t  perimctre. Based  on 
hydraul ic  conduct iv i t ies,  thR radius  of  influence O f  the  dewatered  bedrock around the Coal 
p i t  will be less  thu l  100 m beyond the p i t  face a t  any stage. As the  f ina l   rad ius  o f   the 

proposed  coal p i t  i s  approximately 1.5 kn, the maximm distance  to  the edge of the zone of 
groundwater influenced i n  bedrock  would be about 1.6 kn (see  Fig. 3.2-1). Sur f i c ia l  
sediments have higher  hydraul ic  conductivi t ies,  the  calculated maximum radius of influence 
could  rxtend about 1 km beyond the p i t  perimeter  (i.e.  extending t o  a maximum radius of 
2.5 b f r o m  the  cent re  o f   the  f ina l   p i t )  (see Fig. 3.2-1). The major  impact  from  there 
dewater ing  act iv i t ies would be that  the  shal low  al luvial  val ley  aquifer would be c u t   i n  
two by  the p i t  and blocked a t  the p f t  rim dm. The est imated  length  of   th is  a l luvial  
aquifer i s  18 b and the  length  affected by  the p i t   i s  5 km. Thus. 28 percent  of  the 
a l luv ia l   aqui fer  would be affected and s im i la r l y  40 percent  of  the  buried channel aqui fer  
would be affected. The impacts, wh i l e   s ign i f i can t   i n   t he   v i c in i t y  o f  the p i t ,  would be 
r e s t r i c t e d   t o   t h e  area close t o   t he  p i t  and  hence would not  cause  a major  rsgional impact. 
Hat Creek  flows downstream o f  the p i t  would  be s l i g h t l y  reduced due to  evaporation  losses 
incurred as the  groundwater i s  transported  to  the  Hat Creek diver5ion canal. 

Clearing and s t r ipp ing   opera t ions   in   thQ  p i t   a rea  and i n  Houth Meadows would 

reduce  groundwater  recharge and increase  surface  water  runoff. The r e s u l t  would be a 
minor  lowering  of  the groundwater table  through  the decrease of  recharge t o  thR aquifers. 
No impacts  would  occur i n  the Medine  Creek Valley where the  water  table i s  well below the 
val ley  f loor.  

A system o f  surface  ditching ta c o l l e c t  and convey runoff away from the p i t  area 

area,  but i n  areas outside  the  dewatering cone of  depression t h i s  would not be necessary. 
i s  proposed for  the p i t  perimeter. These ditches may have t o  be l i n e d   i n  the  general p i t  

The net  impact  of   the  d i tching  syst la  wuld be  a reduction O f  groundwater  recharge  near 

tho p i t  and some increased  groundwater  recharge i n  areas beyond t h e   p i t .  These impacts 
are  both  re lat ively  minor in terms o f  the  groundwater  resource. 

The c o ~ l e t e  dewatering of both Aleece and Finney  laker would have l i t t l e   o r  no 
impact on the  groundwater  resources  of  the  area. Only a small  portion of the  lake  water 
i s   l o s t  as  seepage  and most  of t h i s   w u l d  be through  the upper 1 R around the  wetted 
perimeter  of  the lake. 

The topsoi l .   coal ,  and low-grade  waste coal  stockpiles  are a11 located i n  areas 
WhQre the  sur f ic ia l  sediments are  mostly  glacial tills. The estimated seepage loss  through 
the till would be between 1 x lo” and 5 x m /d/m of  storage  area. The t o t a l  seepage 
f r o m  these  three  areas would be only  slightly  greater  than  the  present  rate of prec ip i ta-  
t i o n  seeping t o  the  groundwater t a b l e ,   r e s u l t i n g   i n  a  minor beneficial  hydrological  impact 

due to  increased groundwater  recharge. 

3 2  
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3.2 WATER RESOURCES - (Cont'd) 
It iS presently pMp0S.d to drill t*a wells to Supply both the mine and pmr 

plant  camps which. it  is assuMd, would  also  supply  nine  and povrplant construction 
facilities. If thesa w l l s  w r e  drilled and deve1op.d i n  the  area  close to Hat Creek. the 
groundwtsr u t r a N d  from these wells  woula  coma  from an alluvial  aquifer  which is 
hydraulically  connaeted to Hat Creek. As most of the water would  corn  indfrectly fro# Hat 
Creek t h e n  would  be  little or ma imact on the  groundwater resource. The smll quantity 
of mange efflwnt f m  the m i w  facilities  would have an insignificant  effect an the 
groundwatsr resources of the area. 

0th.r activities such 1s the  construction of C m k  diversions  around  waste 
d i s m a l  areas, r a b m k m n t  construction  and spoil disposal would not impact on the ground- 
Wtar resource  because  as  prrviously  mentioned, th?, water table is  well b e l w  the  ground 
surfam in these areas. 

bnstruction of the mine and associated  facilities  involves  extanrive  clearing. 

couke of afning. In th is  m a .  m e r .  surface  runoff  tends to be negligible. Erosion 
grading and earth moving. Approximataly 3400 ha of terrain  would b. dtstur0.d during the 

and redimntation faclli,tier wuld be built  prior to clearing and errtmving, so that 
i m a m  would  be nlatively minor. 

Ra s o m a  o f  both the mine and p3ant construction  water  supply  would  likely be 
frw 4 1 s  in one of tha aquifers i n  Hat C m e k  Valley. A flw o f  approximately 0.U m /I  

w u l d  br q u i d .  Any surface  water  source in the valley may be significantly affectsd 
by such a withdraal.  but the construction  period o f  a fw y e a n  is tao short t4 Cause 
significant  altarations in ch.nwl mrpholagy or other 1ong-tem.rurfacr  water  hydrology 

3 
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(c) Water Use 

aban$an.d. These w u l d  l n c l u d .  W-1. W - 2 .  W - 3 .  W-4 and W-I4 (3- Fig. 2.2-1. Part Tbrc+). The 
All uisting  donstic  wlls and deve1op.d springs  within the pIt parimtar would be 

w l l s  supplying the offices and warehouses. and tha mino and plant construction c w s  wou1.d be the 
only n a  d l s  In the area. Th. e s t i a a w  uximm water r e q u i n m t  for the nine  camp is 100 a /d. 
This f l w  is sull in ccqarison to aquifer flwr and h m e  a ainor  impact  would result. Surface 
-tar use ilqacts  have b n n  a4dmss.d in S a i o n  3.2.1(c)(li). 

m t i M t R d   m o u n t  being pu6p.d f m  these five ground*at.r S0Urc.S if 16 /d. The pr0pCS.d water 3 

3 

(d) Aauatic  Ecoloqy 

The ujor  imects to the aquatic  colrunity of Hat C m k   d w  to the construction of the 
m i m  am upectrd to be limitrd to those caus.d by Increased  loading o f  suspended  solids  from  cleared 
areas and ucavation and soma increase  in diSso1v.d solida and nutrients fro# lake  and pit dnatering 
activities. T h m  potrntial  affects o f  suspended  solids and siltation on the  aquatic  resources have . 
b n n  discussed in Section 3.2.1(d). The increase in  diss0Iv.d solids and nutrient  levels o f  Hat 
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3 . 2  WATER RESOURCES - (Cont'd) 

Creek during mine construction will be minimal and t rans i to ry   in   na ture ,  and although  the  potential 
for increased  growth of e p i l i t h i c  algae  exists,  this i s  not expected t o  be problematic. - 3 . 2 . 3  O f f s i t e  F a c i l i t i e s  

1 
(a) Intake  Structure 

The intake  structure would be constructed  behind a  cofferdam. Some temporary  increases i n  
suspended solids  concentrations and tu rb id i ty   leve ls   cou ld  be expected. These should be O f  short  
duration  incurr ing  only  minor  water  qual i ty impacts.  Excavated material would be disposed of i n  
su i tdb le   l and f i l l  areas. Poor qua l i t y  sediments are  not expected t o  be encountered. 

The t iming of Construct ion  act iv i t ies  has been scheduled to  avoid  pink salmon spawning 
years. By exercising  proper  care and construction  practices, it should be poss ib le   to  limit impact 
due to  intake  construction  to  the  loss o f  habitat  associated  with  the placement o f  the  intake  pier 
in   the   r i ver .   Th is   po ten t ia l  impact has  been minimized  by s i t i n g  the  intake i n  a reach o f  the 
Thompson R iver   tha t   con ta ins   l i t t le ,  if any. su i tab le salmon spawning habitat" and  by the  select ion 
of a pier-type  intake  structure  to be located  in   the  r iver .   Th is   should  avoid  the  potent ia l ly  

greater  habitat  disruption and f ish  disorientat ion  that  could  occur from an i n s t a l l a t i o n  on tha 
riverbank. Access t o  the  structure i s  provided by  a  small walkway which also  carr ied the pipe  to 

the  punping s ta t i on  onshore, again  minimizing  the  structure's presence i n  the  r iver.  These design 
aspects  are  indicated i n  Figs. 3.2-2 and 3.2-3. 

(b) Main Access Road 

Construction of the main  access road  would e n t a i l  such a c t i v i t i e s  as clearing.  str ipping, 
excavation, fill, borra areas,   cu lver t   ins ta l la t ion and drainage  ditching,  disturbing a t o t a l  o f  
100 t o  200 ha between Ashcroft and the  p lant  and mine s i te .  The mad  crosses  surface streams and 

creeks  nine times. It would be  necessary to  control   erasion  related sediment loss and fug i t i ve  
dust .   par t icu lar ly  a t  th. crossing o f  Cornwall Creek because of exist ing domestic water uses. 

Normal road  construction  sedimnt  Control measures would be necessary to   p ro tec t  surface  water 

qual i ty .  

Impacts on aquatic  ecology  should be l im i ted  t o  flw disruption  of  watercourses  at  the 
nine necessary  stream  crossings, fm erosion and redinontat ion fmm these  crossings and the  clearing 
and excavations  associated  with roadbed  and  grade preparations. Replacement of  the  exist ing  bridge 
crossing on the  Bonsperte River wi th  a more modem s t ruc tu re   t o   p rw ide  adequate  access to the 
intake s i t e  could be expected t o  improve presently  exist ing fla patterns i n  the  lower Bonaparte 
River.  Impacts on aquat ic  b iota due t o  s l l t a t i o n  were discussed i n  more de ta i l   i n   t ha t   sec t i on  

dealing  with  the  construction of the  powerplant. 

(c)  Makeup Water Pipel ine 

- 
Construction of  23 km pipel ine,  pump stat ions and  access road would d is turb about 38 ha of 

t e r ra in .   Ac t i v i t i es  such as c lear ing,   str ipping,  t rench  excavat ion.   b last ing and spoi l   disposal 
have po ten t i a l   t o  cause erosion and fug i t ive  dust   re la ted sediment loss t o  surface  drainages.  Extra 
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3.2 WATER RESOURCES - (Cont'd) 

pmcautions to avoid impact f r om sedimant losses wauld ba nueasary a t  the  Cormall Creak  and  8ona- 
parta Rivar cmssinga. Providad pmcautiona a n  takan, impact on water  quality should be minor  and 
of ahort  duration. 

Impact3 on aquatic uology wuld  ba aimilar  to  thora  associatad with the construction of 
th. 1SCasa mad UCWt far tha additional  habitat  disruption caused by tha buried  pipelina m s r i n g  
of the lawr Eonapart. River. Buawe t h i s   a n a  of tha Rampart. supporta a small salmn run (see 
Section 3.3.4, Part Thm) i t   w u l d  b. nueraary to properly tima the act ivi t ies   in   the stmaahad to 
avoid dange tu the individwlr o f  the population  using this   r ivar  as a spawning  ground  and nursery 
habitat. Witat improvammt o f  this a r m  could Dczur If the proper  pipeline  burial  bchnlques a n  
rpl0Y.d. These a s p u t s  a n  discusaad I n  m n  datail  i n  tha Chaptlr  darling. w i t h  mitigation of 

iqrctr. 

(d) 69 kV Transairsion Lines 

Tha conatrustion of thaaa f ac i l i t i a s  would not impact an tha watar nsources of tha 
m a .  

(a) Cnek Oivtnions 

Canatruction o f  the Kat Crnk  divenion  wuld  antai l   c laar ing.   s t r ipping,   uuvat ion,  
f i l l ,  &anlP.nt and access mad  construction. Tha total  diaturbad a n a  including n s e r v o i n  (bare 
u s e )  la at-aut 46 ha arauing the nsarvoir basas are stripped o f  topaoil. Runoff fro. a l l  construc- 
tion amas must b. controllad, collactad and trutad to appropriate  levels to avoid sar iow impact 
on Hat C m k  utar q y l i t y .  CONtruction of the naarvoi rs  and tha dischaqa  conduit  Plwai. pool 
would l ikaly ba done during tha s a r  l a   f l a  period. Ouring this tima the craak i s  laast  abla to cop. w i t h  sdimt M a x t - 7 ~  goad erosion c o n t r a 7  rthods should b. Iwlammtad to protact 
d a m s t n u   c r n k  values. 

akmnt struetuns for tha Head Uorka and Pit Rlm O a m  wuld  par t ia l ly   cut  o f f  the gWund!Utar 
Tha comtruction of cutoff tnnchas and/or grouting of paraeable  Sedfunta banaath  tha 

fln i n  M a  alluvial  aquifer  adjacant t o  Hat C H k .  The astimatdd d a m  vallay flow in  thia  aquifer 
i a  2300 /d. Th. nducad pmundutar f l a  i n  t h i s   aqu i f a r   imd ia t a ly   dwna t rau  of the M b a n h n t  
wuld ba in  the ordar o f  300 a3/d.  he nsult wuld  ne a major nqa t iva  impact on the alluvial 

3 

aquifar In UU val ly .   DWnstmY impact3 wuld.  howver, be mgligible. Tha raova l  of VqetatiOn 
and loose  topsoil M upland amaa would alao a w e  a s l igh t   i nena re   i n  Nmff and a subsequent 
dunase i n  in f i l t ra t ion  to the utar table n s u l t i n g  In a minor l w r i n p  o? water tables. 

on aquatic  uolaqy dw to conatruction o f  the c r n k  divenions a n  similar to 
thoaa aaputad fm Construction o f  tha accasa mad. Can ahould ba t a k a n  m t  tu intarrupt the 
Mtural n t a r t o u n a s  until' the diversion 1s actually achedulad for operation. The Hat Crrek d i v e r  
s ion  wuld  a l ia inata  9 k a  o f  u i s t i n g   n a b i t a t   i n   t h a   u i r t i n g  stream channel. Thia wuld ba a 
significant impact as  tha  divenion canal would not provida rwlacexent  habitat. 

L 
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3 . 2  WATER RESOURCES - (Cont'd) 

1 (f)  Airrtrip 

The a c t i v i t i e s  o f  c lear ing,   str ipping, base preparation and construction o f  drainage 

control   structures would expose areas t o  possible  erosion and  a ce r ta in  amount o f  fugi t ive  dust.  
Impact on water qua l i t y  due t o  sediment loss would l i k e l y  be minor  providing normal construction 
sediment loss procedures are  u t i l ized.  The proposed s i t es   f o r   t he   a i r s t r i p  ( A  and C) appear t o  be 
away from s ign i f icant  developed  surface  runoff systems, thus sediment loss  should  not be d i f f i c u l t  
to   con t ro l .  

1 
(8) Equipment Of f load ing   Fac i l i t ies  

I 

The a c t i v i t i e s  o f  c lear ing.   str ipping and fac i l i t y   cons t ruc t ion  would expose areas t o  
possible  erosion and some fug i t i ve  dust.  Impact on water  qual i ty due t o  sediment loss would l i k e l y  
be minor  providing normal construction sediment loss procedures are  u t i l ized.  

a 3 . 3  LAND RESOURCES 

3.3.1 Powerplant 
.I 

The assessment o f  t h e  effects on the  land  resources due t o  powerplant  construction i s  based on 

the assumption tha t   the   to ta l   land  area  required  for each f a c i l i t y  component would be disturbed  during 

m the  construction phase. Storage  reservoirs and ash disposal areas are assumed t o  be completely  cleared 
and ready for   u t iL iZat ion.  NO sequent ia l   preparat ion  of   s i tes  is  assumed. Construct ion  act iv i t ies  are 

considered  to be r e s t r i c t e d   t o   t h e   i p e d i a t e   v i c i n i t y  o f  t h e   f a c i l i t y  and an appropriate  buffer zone  has 

n been included i n  the  estimate. F a c i l i t y  components discussed in  th is  sect ion  include  the  p lant  is land, 
makeup water  reservoir.  Medicine Creek  ash disposal  area,  Harry Lake ash disposal  area and other   anc i l lary  
f a c i l i t i e s .  

1 
(a) Physical E n v i r o m t  

Approximately 23 of  the 86 roil u n i t s   i d e n t i f i e d  as occurr ing  wi th in  the  project   locale 

would be  disturbed  during  plant  construction. These ef fects   could  resul t  from e i ther   the permanent 
loss o f  s o i l ,  or the compaction o f   s o i l s  due to   const ruct ion  re la ted  act iv i t ies .  Each o f  these 
effects mu16 be l o c a l i z e d   t o   t h e   f a c i l i t y  area. 

The soi l   uni t ,   area  disturbed and sens i t i v i t y   ra t i ng   f o r  each o f   the   p lan t   fac i l i t i es  i s  
presented i n  Table 3.3-1. The s o i l   u n i t   w i t h   t h e   g n r t r s t  area  disturbed by  the  plant  (unit  58) 
covers 66 ha. This u n i t  has been given a  moderate sensi t iv i ty   ra t ing.   s ince it i s  moderately  sensi- 
r i ve   t o   dus t i ng  and a l k a l i n i t y - s a l i n i t y  problems, The topsoi l   rec la imabi l i ty  i s  la and therefore 
the  impact o t  the  soi ls  wi th in  the  project   locale due to the  loss  o f   th is   un i t  i s  not  considered 
s ign i f icant .  The so i l   un i t   w i th   the   la rges t  area  disturbed by  the makeup water  reservoir   (uni t  54) 

covers 40.4 ha. Th is   un i t   i s  moderately senr i t ivr   to  erosion,  dust ing and a l k a l i n i t y - s a l i n i t y  

problems. I t s  loss i s  considered t o  be ins ign i f icant .  The Medicine Creek ash disposal  area would 
d is turb 147 ha of u n i t  38, 89 ha o f   u n i t  51,  120 ha o f   u n i t  52 and 85 ha of u n i t  56. Each of  these 
un i t s  have  been assigned a  moderate sens i t i v i t y   ra t ing .  Only two units  disturbed by the ash disposal 

1 

a 
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3.3 U N O  RESOURCES - (Cont'd) 

a n a  have b 8 m  ra t ld  aa b8ing o f  high sensit ivity.  namely units 55 (35.2 ha) and 57 (8.6 ha). The 

high ra t ing   i s  du8 to the high topsoil Ireclamation suitabil i ty.  Howevw. the small a n a  atfe=tad 
rugq8ats that  the msulting iapacts ar r  minimal. The Harry Laka ash  disposal a n a  would US. 99.3 ha 
of unit 51. This unit haa a eoderata  overall  s8nsitivity  rating and md8rata  topsoil r e c l a i r  
ability. Tk .  impact of the  losa o f  thi.s unit is negligible  in ccaparison to  the total  r8sources 
available. 

Th. t o t a l  roil a n a  disturbed by plant  construction is small i n  comparison to the so i l  
msourcns f n  the p r o j 8 e  local*. Sensitivfty  ratings a n  generally  nodmate. Thua. any f m p a c t  to 
thm so i l s  from plant  constructfan  fa  anticipated tn b8 minimal. 

(b) Natural Vw8t.tion 

bnrtrucrion o f  thm powrrplant and associatad  faciliti8s  wuld  disturb portiona 
of six v8gmtation associations found wlthin 25 Va o f  th8 palet. The ama  diaturoed and 
r8nsit ivity ratings for each vqatatfon  association a n  s w r i z . d  by facf l i ty  coepon8ntZ 
in  Tabla 3.3-2. 

1 

Th. thhm a r sa fa t ions  w i t h  the larg8rt  t o t a l  a n a l  disturbed a n  the Enqalmann - 
kruce - Grousab8rry - Pfmgraas (95.4 tu). Oouglas-fir - Pin8grasr (438.5 ha) Md hntucky 
Blwqrus ( 4 x 3  ha). Construction o f  tJm o r k w p  wtar mr8noir wuld disturb thm larg8st ' 

a n a  of thm Eng8lunn Sp-8 - Grous.b.rry - P i n q r u s  Association (57.9 ha) whflr thm 
M i c i n e  Cnek ash  disposal awa   wu ld  disturb tha l a r g e s t   a n a  o f  Oouglar-fir - Pfnegrass 
(3211.0 ha) and Krntuclry Elu8qrus (306.7 ha) asrociatfons. 

Tk Kwtucky' Eluegrur Association  wuld b8 the =st a f f r t r d .  s i x 8  10 p8rc8nt 
of the total a n a  cov8md by this association w i t h i n  the p r o j u t  local8  wuld b8 disturb8d 
during  plant  construction. In  comparison. only 0.5 percent o f  thm Engelmann Spruce - 
Grousah8rry - Pinqrasa and 0.9 percent o f  th8 Douglas-fir - Pin8graas usociattons w u l d  
b8 disturb8d. The i q a c t  to th8 veggrtation associations  msulting froa thm disturbances 
i n c u m d  during plant construction a n  consfdomd ti be sinimal,  sim8 each of the associa- 
tionr with the larg8st a n a  dfsturdad haw b88n r a M  as la in  ov8rall  s8nsitivity. 

Th. 0 t h ~  thm assocfationr which wuld hav8 so.. portions disturbed during 
CDnstruCtion am th8 Oouqlar-fir - Eundqrasr (1.3 ha), Oouqlu-fir - Ewchgrass - Pine- 
graar (8.5 ha) and th8 Willow - Sed98 0-q (8 .1 ha). Th8 Oouglu-fir - Eunchgrus and the 
Douglas-fir - Bunchgrarr - Pineqrars have b..n rated mderat. in  ov8rall  sensitivity. 
Howvrr, th. iwcts tn these asaociatfons am consfd8nd to b8 minimal, since luch SUIT 
a n u  am aff8cted'and t h 8  loss o f  th8s8 anas wuld  translat .  to lass  than a 0 .1  parcent 
redueion in the t o t a l   a n a  of thas8 associations as found w i t h i n  25 b of VI8 proj8et. 
lhm UillDlr - S.dge Bop Association was ratad high In ovrrall   s .nstt ivity du8 t o  i t s  unique 
ch.nct.ristics. Th8 impact On this association fro. a  local p8npectiv8 f a  considend t o  
be miniiul.  b.~aus8 the a n a  disturbed is only 1.2 percmt o f  th8 total a n a  found w i t h i n  . 
25 10 o f  th8 project. 

li 

L 

L 
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( i i )  Air Emissions 

Dust  emissions from cons t ruc t ion   ac t i v i t ies  may have an adverse e f f e c t  on the 
vegetation.  Ousting would only be a problem  during  the  typically  dry  sumer months and 
would be loca l ized t o  the  construction  si tes. The accumulation  of  dust on vegetation, 
p a r t i c b l a r l y  those w i th  pubescent  leaves, has  been demonstrated t o  cause a reduction i n  
photosynthet ic  act iv i ty.  Impacts on vegetation due to  dust ing would be the   resu l t  o f  

reduced product iv i ty .  It i s  also possible  that  dust  emissions may enhance the frequency 
of insect  infestat ions and occurrence  of  diseases. The magnitude o f  these  impacts can not 
be quantif ied  since  dust  concentrations  from  plant  construction have not been predicted. 
The  means for   t rans lat ing  dust  accumulations to   p roduc t iv i t y   reduc t ions   in   quanta t ive  
terms have not been reported i n  the  l i terature.  This  data  void  also  precludes  the 
assessing  of  the magnitude o f  these  impacts. However, it i s  ant ic ipated  that   the impacts 
would be minimal because dust  control measures are  intended t o  be u t i l i z e d  and the  extent 
of the  dusting would be smal l ,   pr imar i ly   a f fect ing  on ly   the  vegetat ion  assoc iat ions  in   the 
imnediate v i c in i t y   o f   cons t ruc t i on   ac t i v i t i es .  

(iii) Indirect   Factors 

Vegetdtion  could  also be affected by changes i n   t h e  near  surface seepage water 
due to   cons t ruc t ion   ac t i v i t ies .  The a v a i l a b i l i t y  of t h i s  seepage water i s  important t o  

the  vegetation i n  the  Hat Creek Valley  since it provides  both a source o f  water and 
nut r ients  necessary for growth. Two associations,  Saline  Depression and Willow - Sedge 
Bog. are c r i t i c a l l y  dependent on  seepage water. The other  associations  are  not dependent 
on t h i s  water  source, but   could  exhib i t  reduced product iv i ty   wi thout  it. 

Impacts t o  the  vegetation  result ing from interference  wi th seepage water during 

plant  construction  are  considered  to be minimal, because const ruct ion  act iv i t ies   are  not  
expected t o  occur i n  areas where seepage i s  prevalent. The Willow - Sedge  Bog Asroclation, 
which i s  the   on ly   assoc ia t ion   c r i t i ca l l y  dependent on seepage water and affected by p lan t  
construction,  occurs i n  the   v i c in i t y   o f   t he  Medicine Creek ash disposal area. The minimal 
impact that   Construct ion would have  on this  associat ion,  due to   the  small area  disturbed, 

would resu l t   p r imar i l y  from dlrect  disturbance. Impacts fm reduced seepage water  are 
not  considered t o  be substantial.  However, Impacts resu l t ing  from seepage water i n t e r  
ference on th is   assoc iat ion and others can not be assessed u n t i l  seepage water  patterns 
have  been i d e n t i f i e d   i n   d e t a i l .  

(C) Wildlife 

The Hat Creek Project and re la ted   ac t i v i t i es  will a f f e c t   w i l d l i f e  resources i n  three 
general ways. 

1. Habitat loss. 

2. Hunan disturbance. 
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3.3 LAND RESOURCES - (Cont 'd)  

. 
. 

3. Alteration o f  biological  processes. - 
Habitat i oss  i s  usad hemin to denote alteration o f  an existing  habitat so that  indigenous 

disU~rhance  involves tha ef fect  o f  man's activities  (noise. machinery operation and hunting) on 
s p d e s  preferring  that  habitat can no longer use i t  for t h e i r   l i f a   h i s t n y   r e q u i n u n t s .  H u n  

wildlifa  msourc~s.  Altaration o f  biological  processes occurs when the resources upon which wildlife 
elwend are impaet8d and there lap- am passed on to tha wildlife papulation. For example cantasi- 
Mtlon o f  food sOurc8s my  result i n  accumulation o f  the- contsrinants  in higher  trophic  levels 
(e.9. U. larger carnivores) w i t h  subsquent  lethal or sublethal (0.g. nduced  mpmductive s ~ ~ c e s s )  
err-. 

The primay data source i s  the Appendix A-2, Wildlife Impact Assassant. Game. nongam 
and ram and edangend speefes have b n n  considend. No wasurable impact i s  upactad t o  occur on 
ram and endangered s p d e s .  Other species and thoir  population  status  am  ruaurired i n  the text. 

of U. local study area (Table 3.3-3). uclwiv. o f  the ash disposal  alternatives. Land 
Plant  CmtNCtion wuld  msul t  i n  Cleering and grubbing about 169 ha or 0.1 p r c e n t  

a m  and habitat types ne8d.d lor ash dfswsal sy r t l r r   am pms.ntd in Table 3.3-4. 
Th. plant  $ita nould r w u i m  rvmoval O f  f l w  habitat t@es. The largest  h a b i t a t  t y p  loss 
(60 ha) will ba aspen s t a n d s .  This 1s 2.2 percent o f  thr aspen habitat w i t h i n  the l o a 1  

habttat typa to be r awved  by the ash disposal s y s t a p .  These habitat  lossas would  most 
study ana.  Engalunn spruce - lodgwole  pine, aidalevation grassland$ am tha Cnr Iargls t  

affect  grouse papulationa: however only a -11 percentage of the local s t u d y  a n a   w u l d  
ba inW1v.Q. &I to 5 p l rcmt  o f  the rfparian h a b i t a t  wfthin thm local s t u d y  area wuld  De 
lost during  constnxtion of the Hat C m k  P r o j a .  This h a b i t a t  renaval npresenu a loss 
o f  mlatively  valuable daw h a b i t a t  and locally  valuable  waterfor1 and furbearw 
habitat. 

c 

I 

k f l e  &ld MI p r r s e c e  o f  Ilichimry and vehicles  Wuld be mldtivrly  constant li 

durlnq tha canstruCtion  period and wuld  lassen in  i nuna i ty  as the r i t e  pruparaticn 
process man cDqlation and intarnal  plant  eonstru~tion  incmasas. The potential impacts 
fro. U.5. sources  as n l l  u those n l a u d  to huntar pmssuns and damand largely  parallel z 

thole sulllrized j n  the mine construction impact discussion w e p t   t h a t   t h e i r  duration 
w l d  be less. The additive  impictl of mine and plant  construction  arr not up .c tad  to be 

. signiflcant  at  the local study m a  level. IL 

( i i i )   Al terat ion o f  Biological Prucnsses 

I(0 major al t r ra t ion o f  a  spocles or population's  biological procasaes is antici- 
patad w i t h  construction  sinca  levels o f  air pollutanu a n  expected ta be lor and no 
m i g F t i 0 n  or di5pWS.l pathrays  wuld be blockad. 
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3 . 3  LAND RESOURCES - (Cont'd) 

I 

II 

1 

(i) Oirect Loss 

Construction  of  the  powerplant and associated f a c i l i t i e s  would d is tu rb  623.6 ha 
of forest  lands.  This i s  0.42 percent of the  total   forested  land found w i th in  25 lup of 
the  powerplant s i t e .  A large  percentage (98.7 percent)   o f   th is   land i s  considered  to,be 

productive  forest  land.  Eight  coniferous and three deciduous  species were i den t i f i ed  as 
occurring on the  productive  forest  land  disturbed by const ruct ion  act iv i t ies .  The t o t a l  
merchantable volume affected by plant  construct ion i s  approximately 26  702 a . Lodgepole 
pine accounts f o r  63 percent   o f   th is   to ta l .  Douglas fir for 3 1  percent and spruce f o r  
5 percent. 

3 

The s i te   c lass   bnakdwn.  based  on tha  predominant fo res t  growth type,  lodgepole 
pine - coni fer ,   o f   the  forest   land  d is turbed  by  p lant   const ruct ion  is  9 percent good, 
63 percent medium and 28 percmt  poor. All of   t he  good s i t e   l and  i s  found wi th in   the 
proposed  Medicine Creek ash disporal area. The  mean annual increment (MI) for  the good, 
medium and poor s i tes  i s  3.1, 2 . 1  and 1.3 m /ha respect ively.   This  t ranslates  into a 
t o t a l  annual increment  of 168 8U and 227 m3 t o r   t he  good,  medium and poor s i tes ,  
respectively. 

3 

Construction  of  the  powerplant and assoc ia ted   f ac i l i t i es  would r e s u l t   i n   t h e  
physical  loss of land  avai lable  for  the  growth of forest  species. As a resu l t ,  it i s  
ant ic ipated  that   there would bc an impact to   the   fo res t  resources.  This  impact  should be 
minfnal,  since  the  area  lost  for  future  growth i s  c lass i f i ed  as predominantly  medim or 
poor s i te   c lass   w i th  a small  percentage o f  good s i t e  class. The area of good, medium and 
poor s i t e  class as found wi th in   the  pro ject   loca le would only be reduced by 2.6, 1.2 and 
0.2 perccnt,  respectively. as a resu l t   o f   p lan t   cons t ruc t ion .   In  a s im i la r  mariner, tne 

t o t a l  annual  increment of  good s i t e s   l o s t  due to   p lan t   cons t ruc t ion   i s   on ly  2.3  percent  of 

medium arc only 1.1 percent of   the pro jec t   loca le   to ta l ,   wh i le  poor s i tes  are  only 
the t o t a l  annual incrennnt f o r  good r i t es   w i th in   t he  p m j e c t  locale. S i t e s  rated as 

0.2 percent.  Construction  should have  a neg l ig ib le  impact on the  forest   indust r ies  wi th in  
tho  project   locale sincm the  loss  o f  AAC repres.nts. bu t  a small  percentage  of  the  regional 
to ta ls .  It i s  also  assmed  that  the  t imber on the  land areas requ i red   f o r   f ac i l i t y  com- 
ponents  would be logged and  removed as par t   o f   t he   regu la r   f o res t  management programe and 
Quota  allocations. 

(ii) Air Emissions 

Oust emit ted  dur ing  construct ion  act iv i t ies may accumulate on the  leaves  of 
forest   species  occurr ing  wi th in  the  imediate  v ic in i ty  of   construct ion.  These dust accumu- 
l a t i ons  may cause the  leaves t o  overheat  during sunny periods and thereby cause premature 
needle  death. Oust accumulations have also been found t o  enhance the   suscept ib i l i t y  of 

trees  to  black  pineleaf  scale,  which have attacked  small areas  of ponderosa p ine   i n   t he  
v i c i n i t y  o f  Lytton. 
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The magnitude of the  impacts resu l t ing  fmm dust  accumulations can not be 
a3sessed. s i n c l  the levels have no t   bnn  p red ic tad  for the construction pnase Of the 
p m j e c t  Haver, it i s  ant ic ipated  that  the fmpacta VOUld be n q l i g i b l e ,   d w  to Vu 

u t i l f z a t i o n  o f  dust  suppnssion  masuns, the mal7 ana1  extant  af fectad and the tend8ncy 
for l oca l i za t i on   w i th in  the a n a  of the a c t i v i t y .  

(e) A a r i c u l t u n  

( f )  Land Oisturbanca 

S i x t y h a  parcent o f  the  land  disturbad by plant  construction i s  leased and 
UI parcent  penult-administrated.  Sixteen ha a m   i r r i g a t e d  and the r e s a i n h r   u t i l i z a d  for 
cat t le   p ru ing .   For ty -e igh t  ha have been designatad part o f  the  Agr icul tural  Land 
b ¶ e M S .  

Approximataly 830 ha o f  leasad and p a n i t  l a n d   w u l d  be pm-sq~gud from grazing 

Assoslation, 440 ha of  Douglas-f ir  - P f n q r u s   A s s o c i a t i o n  and UO ha of Enp.lmann Spruce - uae by construction the plant coqornntr .  Two hundred f i f t y - f i v e  ha of Kantucky Bluegrass 

Gmus.b.ny - Pinqrass  Associat lon  wuld be thus Iff-. Th .  hnt !xky Bluqrasr 
Assoclation i s  grazed &r ing  the spring and has been ascribed a currant car ry ing   cwdc l ty  
o f  2.0 ha par animal u n i t  month (AIM); loss o f  255 ha and appmximataly UO AIM, w u l d  
m$ua pmsant estimated  spring  grazing nsources of the Hat C m k  b d n  fro. 3920 Wn to 
3790 AIM. U i t h  mgard to agr icu l tu ra l  nsources projectad for a without-prof&  scenario. 
Um Kentucky Blu.gras5  Association i s  expectad ti incmase i n   p r o d u c t i v i t y  (due to 
ns..ding) to a carrying  capacity o f  0.62 hJWn.  When p r o j e c t d   p r o d u c t i v i t i e s  am 
considend. the loss of 255 ha repments a loss of appmximataly 411 Wn per  spring 
s w a n  (2 months). 

Ru Douglas-fir - Pinegrass and Engelmann Spmca - Grouaabeny - Pinqrass 
Association a n  u t i l i z d  for s Ip lr  grazing.  Their  astimatad c u m t  carrying  capacity o f  
6 hdAIM i s  not up- to Chmga markedly i f  the pro jec t   i s   no t  exacuted. Construction 
of VN p lan t  c v n t s  on 570 DI of these ho associations w u l d  lesren s ~ m w  season 
p r o m r t i v i t y  by appmximataly 95 AIM or 30 animal un i ts  (MI. This can be c o w a n d  to the 
c u r n n t  s-r reason prcduc t lv i t y  in  th. entim Hat Crnek basin, 3000 AU. 

The e f f r s t  of plant  land mquirrmts on profactad  agr icul tural  uses fs  pm- unted. by Farm U n i t ,   i n  Table 3.3-5. The impact of antire pro jact  l a n d  n q u i r a n f s  on 
agr icu l tura l  uses md t e n u n   i s  s m u r i z e d  i n  Table 3.3-6. 

The p o t a n t i a l   i g a c t  of & s t  fro. plant  construction activities canmt be q u l l i -  
fid. The S i -  v i c i n i t y  SOi1S w u l d  P m t 4  dust  formation. H m v e r ,  through U P l O W n t  
o f  dust  suppnssion  masure5 the impact can  be lessened. 
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3 . 3  LAND  RESOURCES - (Cont'd) 

I 

(iii) NDire 

have  been publ ished  for  by the U.S. Department o f  Housing and  Urban Deve l~pment .~  For 

General guidel ines  for   predict ing  or   avoiding sound effects on various  land uses 

l i ves tock  farming, 65 d8(A)  and 75 d8(A) are  considered  conpatable and marginal ly compa- 

85 d8(A). 
table.  whi le fOT non-l ivestock  agriculture  the  corresponding  levels  are 75 &(A) and 

Predicted  construct ion  noise  levels  wi th in  the Hat Creek Valley  are  generally 
w i th in  30 t o  35 dB(A). . The highest  levels  occur  at the north end of  the  valley. When 
cons t ruc t ion   ac t i v i t y  i s  greatest .   noise  levels  adjacent  to  the  p lant  s i te  are  predicted 
t o  be 55 dB(A). Decibels (dB(A)). During no wind  conditions,  noise  levels  are expected 
t o  be 10 dB(A) higher. 

The impact o f  noise t r a m  plant  construct ion would be largely  confined  to  the  Hat 
Creek Valley and would not be of   regional  concern.  Although a la rge  por t ion o f  the  Local 
Study  Area will experience  increased  noise  levels, i n  general  these  are s u f f i c i e n t l y  l o r  
to preclude  affects on agr icul ture.  The effect on l i v e s t o c k   i n   t h e   v a l l e y   i s  expected t o  
be minimal. 

(f) Cultural  Heritaae Resources 

U 

Based  on survey  results.  there would be no impact on the  cultural  heri tage  resource5 from 
the  const ruct ion  o f   the  p lant  i? the  area  corresponding to Stratua C o f   the  Phase I1 survey. No 
resource  sites  =re  located  during the i n tan r i ve  survey o f  t h a t  stratum. The poss ib i l i t y   remai is  

that  buried  or  otherwise  overlooked  si tes  might be encountered during  construction and  need  be dea l t  
with. 

* 

The impacts  of p lant  construct ion on geology are  considered  to be minimal.  Impacts are  
ant ic ipated t o  resu l t  fm the use of  aggregate  Supplies i n  the  valley.'  Depletion o f  these  supplies 
I s  considered t o  be i n s i g n i f i c a n t   i n  cnlnparison to  supplies  avai lable i n  the  regional area. 

I) 

The as~essment o f   e f fec ts  on the  land  resources due t o  mine construction i 5  based  on the assump- 
t ion  that   the  to ta l   land  requi red  for  each f a c i l i t y  component would be disturbed  dur ing  th is phase.  Waste 
dumps, topsoil  storage and low  grade coal  storage  areas  are  assuwd t o  be completely  cleared and ready to 

be ut i l ized  dur ing  the  operat ion phase. No sequent ia l   preparat ion  o f   fac i l i ty   s i tes has  been  assumed. 
II Construct ion  act iv i ty  i s  Considered t o  be res t r i c ted   t o   t he   i nmed ia te   v i c in i t y   o f   t he   f ac i l i t y  and  an 

appropr iate  buf fer zone  has  been factored  into  the  est imate  of   d isturbed  land.  Faci l i ty  components 
associated  with mine construction  include Mine Pit NO. 1, Medicine Creek waste dump, North  Valley waste 

1 dump, Houth Meadows naste dump, topsoil  storage  areas, low  grade coal  storage and other   aux i l iary  
f a c i l i t i e s .  
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3.3 WCO RESOURCES - (Cont'd) 
(a) Phvsical  Environment 

Construction of the mine and r e l a t e d   f a c i l i t i e s  will b q i n  a substantial  modif icat ion of 
the local  landsurfaca.  Approximauly 35 so i l   un i ts  w e n  i d e n t i f i e d   i n  the anaa  affected by the 
proposed mine  and mlatad act iv i t ies .  Rn effecta resu l t ing  f r o m  mine cons t ruc t ion   wu ld  be derived 
fro. the resaval and storage of both  topsoi l  and overburden, and would be r3strict.d to the mine p i t  
and vast. disposal areas. 

The s o i l  units, are. d l s t u r b d .  and sens i t i v i t y   ra t ings  f o r  each of the mine f a c i l i t i e s  
am p n s e n t a d   i n  Table 3.3-7. Five roil u n i t s   i n  the area of the proposed  mine nn i den t i f ied  as 
having 1 high  overa l l   SeMi t iv i ty .  Rn f i v e   u n i t s  a n  68 with 40.5 I U  disturbed. 17 with l31.9 ha, 
19 wi th  100.8 ha. 200 with 68.1 ha, m d  unit 21 wi th  57.4 ha. Sol1 u n i t  68 has a   h igh   su fcept ib i l i t y  
tu a l k a l i n i t y  - sal in i ty   problms.  b u t  haa a law soi l   rec la imab i l i t y .   Un i t  17 haa a hiqh  suscepti- 
b i l i t y  to dusting and i s   a l s o  of l i t t l e  value for reclamation.  Unit 19 i s  moderately  suaceptible to 

a11 f a c t o n  and i s   wdera t r l y   va luab le  for reclamation. Uni t  200 i s  h igh ly   suscwt ib le  to a11 
factors and has a modarafr reclanation  valw.  Soi l   Unit P has  boen rated as being  highly suscnp- 
t f b l e  to dusting.  but i s  o f  l i t t l e   v a l w  for mclanat ion work. The w i n i n g  un i ts  VI c lass i f ied  
as ei ther  la, or mdiu i n   o v e r a l l   a e n r l t i v i t y .   U l t l u t r l y ,  the land area disturbed by the mine 
const ruct ion  wuld b. approxiaatnly 767 ha. Fiw soi l   un i ts   hav ing  h igh  sens i t iv i ty   ra t ings Mlu UP 
50 percent o f  the nine a m .  Howver, fro. a reqioml p e n w t i v e .  the  signlficanca o f  s o i l   d i s t u r  
bance should be a i n i r l .  

In  th. Medicitu C m k  vast. d u p  m a  only OM r o i l   u n i t ,  No. 57, waa  ass ignd  a high 
overal l   sensi t iv i ty.   This  uni t   occupies th. largest area (l37.2 ha) 'and i s  h igh ly   sens i t ive t o  both 
dusting md a l k a l i n i t y  - sa l in i ty   problem.  but  i s  only  mderataly  sui table for. reclanation. It 
O C U ~ ~  on 28 p e r u n t  o f  the ana .  Tbe r v l i n i n g   s o i l   u n i t s  am rated u maderate i n   o v e r a l l  sensi-. 
t i v i t y .  Tha impact o f  the  Medicine C m k  wasto dua on aoils, fro. a local   p.rsp.ct ive,   wuld be 
m i n i u l .  

The North Valley was- d u p  i s  aituatod on r o i l   u n i t s  r a t d  as wdrrate in  overal l   sansi-  
t i v i t y .  Because of t h i s  r a t i n g  and th. sull am4 mquind, the  impact of t h i s  f a c i l i t y  i s  considend 
to be m i n i u l .  

Ffve o f  the r o i l   u n i t s   i d m t i f i e d   i n  the a n a  of the Houth Moadaws vast8 d w  a m  r a t d  as 
boing of h i p h . s m s i t i v i t y .  The m u  o f  u n i t  10 (76.3 ha), u n i t  20 D (17.8 ha). u n i t  57 (U9.9 ha), 
u n i t  63 (83 ha) and u n i t  64 (51.0 ha)  coqri;. 57 parrent o f  the total ana. All of these un i ts  am 

The m i n i n g  un i ts  a m  rated aa derata  in   overa l l   sens i t iv i ty .   a l though twa units. 3 1  and 34. a n  
highly  fusclpt ibl.  to a l k a l i n i t y  - s a l i n i e  problems. On the basis Of t h i s  evidWCa, the mouth 
W.adawr was- d m   i s  expectad to have a d e r a t e   i m a c t  on the  soils. 

h i g h l y   s m s l t i v e  to a l k a l i n i t y  - s a l i n i t y  p r o b l m  md moderataly to h igh ly  S*nS i t i vO  to dusting. 

Topsail  storage a n a  8, which i s  l o u t a d  south o f  th. mine p i t  on the n s t  side o f  Hat 
C m k ,  i s  coqmscd o f  r a f l   u n f t  17 (61.8 ha). Thls unit 1 s  raw as high i n   o v e r a l l   s m r i t i v f t y  due 

high f m  a local p . n p . r t i v e  and minimal f m  a mgfonal perspective. 
tO iU high  SuSC~Ptibi l i ty  to dusting. The irppact O f  thia a n a  on the  so i l  I S  anticipated to be 

.- 
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3.3 LAND  RESOURCES - (Cont'd) 
The soil units mapped in the topsoil storage area  C,  located south of the  Medicine  Creek 

dump, and  the  low  grade coal storage area are all rated  as  being  moderate in overall  Sensitivity. 
Thus,  perceivable impacts  would be anticipated. 

The impacts  on  soils  from the construction  of  ancillary  mine  facilities are  also  antici- 
pated to be minimal.  Only  snall  areas  of each soil unit  are  affected,  and  for  the  nost  part  the 

I units are rated moderate in overall  Sensitivity. However, soil unit 19, which would be covered by 

facilities  totalling 48.5  ha in area, is rated  as  high  Sensitivity.  Impacts  to this soil  unit would 
be high  from a local perspective and  negligible  from a  regfonal context. 

111 

(b) Natural Veqetation 

L ( i )  Direct Veqetation losses 

m 

Construction  of the mine pit No. 1 and  related facilities would disturb portions 
of  thirteen vegetation associations found within  25 km of the project (project locale). 
The area disturbed and sensitivity rating  for  each vegetation  association are summarized 
by facility component in Table 3.3-8. 

The six associations  with  the  largest total  areas disturbed are Douglas-fir - 
Pinegrass (700.8 ha), Douglas-fir - Bunchgrass - Pinegrass (431.3 ha), Sagebrush - Blue- 
bunch wheatgrass (425.2 ha), Kentucky  Bluegrass (411.0 ha), Douglas-fir - Spirea - B e a r  
berry/  Douglas-fir - Bunchgrass - Pinegrass  complex (115.3 ha). Three  facilities,  mine 
pit No. 1 (120.5 ha), Medicine  Creek  waste  dump (l14.5 ha) and  the  Houth  Meadow  waste dtmp 
(365.0 ha), make up a large percentage  of the  disturbed  area in the Douglas-fir - Pinegrass 
Association. Mine pit No. 1 (137.6 ha) comprises  a large percentage of  the disturbed area 
in the Douglas-fir - Bunchgrass  Association, while  a large percentage of the area disturbed 
in the Douglas-fir - Pinegrass - Bunchgrass  Association  results fron  construction of  the 
mine (92.7 ha1 and Medicine Creek  waste d u q  (232.0  ha). The  Redicine  Creek  waste dump 
(138.1 ha)  Houth  Meadow waste dump (125 .0  ha) and  combined topsoil and coal storage areas 
(104.6 ha) disturb  a  greater  Percentage  of land in the Kentucky  Bluegrass Association  than 
the  other facility components evaluated. Development of mine  pit No. 1 disturbs  the 
largest  percentage of land in the Sagebrush - Sluebunch  Wheatgrass Association.  Construc- 
tion  of the  Houth Meada waste dump (111.5  ha) makes up a 'large portion of the disturbed 
land i n  the Douglas-fir - Spirea - Bearberry/Oouglas-fir  Bunchgrass - Pinegrass complex. 

In terns of  total  araa disturbed,  the Douglas-fir - Pinegrass  Association uould 
have the  greatest impact,  followed by the Douglas-fir - Bunchgrass - Pinegrass,  Sagebrush - 
Bluebunch Wheatgrass, Kentucky Bluegrass,  Douglas-ffr - Spirea - Bearberry/Oouglas-fir - 
Bunchgrass - Pinegrass  complex in order of  decreasing impact. The overall sensitivity of 
the  Douglas-fir - Pinegrass  and Kentucky  Bluegrass Associatfons i s  lor, moderate  for 
Douglas-fir - Bunchgrass - Pinegrass m d  Dougler-fir - Bunchgrass Associations  and high 
for Sagebrush - Bluebunch Wheatgrass Association. On the  basis  of the  sensitivity  ratings, 
theagebrush - Bluebunch Wheatgrass would  incur a severe impact  from  mine  construction. 
As further proof  of the predicted severe impact,  the  disturbed area is 63 percent  of  the 
total  area  of  this.association within  the  project locale.  This  impact cannot be mitigated 

;I 
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3.3  WN) RESOURCES - (Cont'd) 

brause a large percentage of the disturbed area occurs within  the  boundaries of the 
proposed mine. ~ 

The tw other  associations  rated as d e r a t e  i n  overall  sensitivity. 
Douglas-fir - Bunchgrass and Douglas-fir - Bunchgrass - Pinegrass, should not be as 
sevemly  i8Pact.d as the Sagebrush - Bluebunch Wheatgrass Assodatfan.  since  the total 
areas of these ba assOCiations  within  the  project  locale w u l d  only be reduced by 5 and 
3 percant, n s p a t i v e l y .  

Th. i w c t  o f  Uu Kmtucky Bluegrass  Association  should be mfniml. Even though 
the mine construction would result  I n  the  dfSturbance o f  411.0 ha o f  this association. the 
t o t a l   a n a  i n  the  project  locale would only be reduced by 8.8  percent. The overall  sensi- 
t i v i ty  o f  this association has baen rated la whfch I s  indicative o f  t he   n l a t ive  uniinpor 
? a c e  o f  t h f s  association. 

 he h~ o h r  associations imch w n  rated high in  overall  sensitivity, Riparian 
md Yfllw - Sage Bog Assafa t ionr  should exparfence a m i n f u l  impact. nlnfmal iwactr 
are  anticipated d w  to the SUI1 a n a s  involved and Uu lor percentage o f  these  areas i n  
n l a t i o n  to total  areas w i t h f n  the p r o j r t  locale (0.9 ad 0.3  percant,  mpectively). 

Oust a i s r i o n s  from aim COnstNCLiOn may  be a problea  during  the  dry sumnr 
seisons. The acemulation o f  dust on vqetation,  particularly those wi th  pubescent leaves, 
ius b..n d m s t r a t e d  as tk. causal agent  nsponsfble for mducrions i n  photosynthetic 
activity. Thus. impact$ M vegetation dw to dusting would mSult f40 reduced Pr0ducti- 
vity  levels. I t  f s  also possible  that  dusting MY increase  the frquency of insect  infes- 
ta t ions  and the occuranca o f  disease  outbreaks. The signiffcancr o f  these impacts can n o t  
be quantified.  since the dus t  eaissions  generated  during mfne Construction have not been 
pmdictad. Hawar.  f t  is anticipated that i w a c t s  fm dusting would  be m f n f u l  and 
loc~lfzcd to M. m f M  area. Th. use O f  dust  control t u h n f w s  wuld also radKe My 
pount ia l  impacts. Should t h e n  be an k a c t  due to dustfng, i t  would be small i n  c w a r i -  
son to the impacts resulting fm d i r e c t  vegetation  loss. . 

(i i i)  Indirect  Facton 

Them I s  a pount ia l  for an adverse fwact on v w t a t f o n  due to nducfions i n  
th supply of watar o r  nutdents fror near surface seepage water. The preparation o f  the 
aim a n a   p r i o r  to minfng operatfons MY a l t e r  the m o v a n t  of seepap watar. Thus, 
vqe ta t ion .  rhfch r e i f a s  an this seepage water for g r o r t h .  may u n f b i t  raducnons i n  
productivity. The u t e n t  or.prob6bilfty of this effect  can not be assessed. Since detailed 
Inforutfan on the f l a  of s p a q a  waur has not been developed. 

L 
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TWJ associations, rhich have been identified as c r i t i ca l ly  dependent on t h i s  
snpage  water, a n  the  Saline Depression and Y i l l a  - Sedge Bog. These two associations . 
do not appear to occur to any g n a t  u t e n t  in the  vicinity o f  the mfne and any potential / 
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3 . 3  LAN0 RESOURCES - (Cont'd) 

impacts due to   loss o f  seepage water woula. by comparison to  direct  disturbance, be 
substant ia l ly   less.  

(c) - 
(i) Habitat  Loss 

Mine excavation would r e s u l t   i n  a  habi tat   loss o f  about 2400 ha. D o u g l a s - f i r  
Pinegrass (899 ha), Ponderosa Pine  Douglas-firBunchprass (466 ha),  Sagebrush (459 ha), 
and Mid-elevation  Grassland (399 ha) habi tats would be  most affected. The Hat  Creek Coal 

mine  would involve 1.5 percent of the l oca l  study area.  Mine d e v e l o w n t  would remove 
less  than 6 percent  of any habi ta t   type  in   the  s tudy area  except fo r  Sagebrush.  where over 
60 percent  of   th is  habi tat  will be lost  to  the  study  area  (Table 3.3-9). Field  studies 
ind icated  that   the Sagebrush Habi ta t   type  is  most in tens ive ly  used by  deer, and thus 
represents an important i w a c t  of the  pro ject  on a  local  game population.  Other  habitat 
losses  are o f   l ess  importance. 

The mine p i t   i n  the va l ley   f loor  would require  d iversion  of   Hat Creek. Hat 
Creek  and Finney Creek  would be channelized.  Riparian  Habitat  there would be disrupted or 
l os t .  Movements of  aniaals such as mink, o t te r ,  and beaver  would be p a r t i a l l y  or c o q l e t e l y  
blocked. To regulate  waterflows i n   t h e  Hat Creek diversion  canal, two or  three  storage 
reservoirs would be constructed.  Upland w i l d l i f e   h a b i t a t s  would ba replaced  wi th  aquat ic 
hab i ta t  types.  Shoreline  conditions  should  dictate what new w i l d l i f e   p o t e n t i a l  would 
develop. 

(ii) Human Disturbance 

The noise and presence of   operat ing machinery and vehicles  should  should be 
re la t i ve ly   cons tan t   dur ing   the   l i fe  of the mine. Most animals  would  adapt t o  these  impact 
sources i n  areas of   "prefer red"   habi ta t  near mine operations. Because noise levels should 
ra re ly  exceed 55 dE(A) except i n  t h e   v i c i n i t y   o f   t h e  mine, a l t e ra t i on  o f  mvement patterns 

rether  than  in jury would be the  primary impact. 

The impact of noise and human a c t i v i t y  on an ind iv idual   or   populat ion depends on 

the  current  vigor and reproduction stage o f  animdls  subjected t o  these  stresses.  Consistent 
human a c t i v i t i e s  and noise  should r e s u l t   i n  nominal stresses. Sudden and unpredictable 
events, however, can disrupt  nesting,  breeding,  territory  establishment,  care  of young, 
etc.  During  periods  of  physiological  stress such as low  food a v a i l a b i l i t y  when ind iv idua l  
v i g o r   i s  low, the sudden fr ight   st imulus can resul t   in   populat ion  losses.  Time  and addi- 
t i ona l  energy  spent adjust ing or f leeing new disturbances can under low  vigor  conditions 
induce animal mortal i ty.  Consequantly. winter and breeding season non-routine human 
a c t i v i t i e s   a r e  most l i k e l y   t o  impact w i l d l i f e  populations. 

Increases i n  hunting  pressures on w i l d l i f e  would be proport ional   to  populat ion 
- 

increases  associated  with mine  development. Fur t rapp ing   ac t i v i t ies   a re   no t   p ro jec ted   to  - 
increase as a   resu l t   o f   th is   inc rease  in  personnel. Deer hunting  pressure i s  expected t o  
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increase  the mast uith  lesser  demands  being  made on moose, black  bear, and big h a m  sheep 
within the local study area. A substantial  increase in waterfowl  hunting dPlarnd  is 
upectrd which may be a significant  impact at the local  level when  cDmbined  uith construc- 
tion and operation personnel. Man modest  increases are expected in nuabers of upland 
g a m  bird hunters. lncnases in huntmr d cund  or  pmssun indicate  greatnr h m n  nlated 
m-lity  levels and possibly l w a r  standing stock o f  PopulatiOnS present. particularly 
Umse spacies  with  limitad  habitats and la population levels. 

L 

(111) Alteration of Bioloqical  Processes 

I*uar o f  tiu mine  operation on biological  processes  include the introduction 
o f  potmtlally toxic or pathogenic  agents  into the food. water and air resources of wild- 
lifr populations. The most likaly problm sources includa: *c 

I. Oust  and particulatm  gmeratfon, and 

2. US- diSDOsa1. 

R u e d  an estlutas o f  concentrations o f  particulau  utlrlals from mining  activi- e 
tin, a11 dust  generation  should  be  sufficiently  localizad and short-livad so that  sfgnifi- 
cant  impacts  would  be avoided. Oust control on mads will minimize problem from this 
sourca. , -  

Tk. p r l ~ y  source of wasta nlated contaainants  would ha the waste d w s  and 
mine construction camps. -a from the camps will be  treated and disposed of by daw 
-11 injection and spray irrigation. Solid  waste  disposal  would be at a land f i l l  near 

n t w f a l s  skDuld not ko.. available to wildlife  with  this approach. If the  landfill is 
the mine. No nqative impacts a n  upected w l t h  liquid wta disposal buause toxic 

within a waste dwq. no additional  impacts on wildlife a n  expected. 

J 

e 

.r 

(d) FOrrJrry 

Construction of the Dim and associated  facilities  would  dlsturb L891.4 ha of .L 

f o n s t  1 4 .  A l a y  percmtage o f  th is  land (97.7 percsnt) is considand tu be productive 

Un pmductive f o n s t  land disturbed by construction activitie~.~ A total Of  KO 148 m3 
funst land. Elght conifamus and UIrn deciduous spufes *.re idmtffiad as occurring on 

o f  marchantable volme would ba lost from thase species. Douglas-fir  accounts for 
81.5 percent of this  total,  ponderosa  pine for I4 percent. spruce far 2.5 percent and 
lod9cpole  pine far 1.3 percent. 

- 
If. 

The sit.  class breakdm. basad on tha pndominant f o r e s t  growth type, Oouglas- 
fir. is 0.4 percent goad, 5 percent medium, and 94.6 percent poor. The maan annual 
i n c r a n t  (MI) for the good. madim and  poor  sitas is 3.6, 1.7. and 1.0 D /ha, respec- 
tively. h s e  translata  into a total annual i n c m e n t  of 25. 154. and I114 D for  the 
gad, ,-diu and poor  sites, respectively. 

3 - 
3 
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3 . 3  LAND RESOURCES - (Cont'd) 

m 
Construction of the mine should have a  negligible  impact on the f o r e s t  resources. 

since  the  area  disturbed i s  predominantly  poor s i t e  class. The areas o f  good,  medium  and 
poor s i t e  classes as found wi th in   the  pro ject   loca le would only be reduced by 0.3, 0.28 
and 1.8 percent,  respectively. I n  a  s imi lar  manner, the t o t a l  annual increment of good 
rated d t e s ,  which  would be l o s t  due t o  mine construction, i s  only 0.34 percent of the 
t o t a l  annual increment  rated as good for s i t e s  wi th in  the  project   locale.   Si tes  rated as 
medium nuke up only 0.22 percent  of  the  project  locale  total,   whi le  poor  si tes nuke up the 
highest  percentage (1.7 percent). 

.I 

I 

The development o f  an open p i t  mine i n  the  Hat Creek Valley has been factored 
in to   ca lcu la t ions  o f  the  allowable  annull  cut (ME). This   resul ts   in   a  reduced AAC f o r  

the  Botanic  Public  Sustained  Yield  Unit (PSYU) i n  which  the  proposed development occurs. 
This  reduction has ef fect ively  e l iminated  the  man annual increment  contributed by the 
area dlsturbed  during mine construction. However. a  d ist inct ion  should be made between 
the  impact on the  forest   resource  i tse l f  and the  impact on forest  management practices. 
Tho fact   that   the development o f  a major f a c i l i t y ,  such as an open p i t  mine, has been 
factored  into  the  calculat ion  of  the AAC suggests that   tho impacts to forest  management 
pract ices would be negligible.  OevelopWnt of the  project  would r e s u l t   i n  the  physical 
loss  of   land available fo r   t ree  growth which  would r e s u l t   i n  an impact to  the  forest  
resource.  This  impact i s  conr ldered  to be minimal  since  the  site  class of the area,  based 

on the  pmdminant  growth  type,  (Douglas-fir), i s  94.6 percent w r .  Construction would 
8150 have a  negligible  impact on the  forest   industr ies  wi th in  the  project   locale because 
the  loss of AAC represents  but  a  small  pcrcentaw of the  reglonal  totals. 

( i f )  Alr Emissions 

Dust  emit ted  dur ing  construct ion  act iv i t ies may accumulate on leaves o f   fo res t  
rpu ies   occur r ing   w i th in   the  immediate v i c i n i t y  o f  the  construction. These dust accumula- 

t i o n s   m y  cause the  loaves t o  overheat  during sunny periods and thereby cause premature 
needle death.  Dust  accunulationr  haw  also been found t o  enhance the  suscept ib i l i ty  O f  

conifers  to  black  pine  leaf  scale, which have attacked  small areas o f  ponderosa pine i n  

t h e   v i c i n i t y  of Lytton. 

The magnitude  of  the  impacts resu l t i ng  from dust  accumulations  cannot be assessed 
since  the  levels have not been predicted  for   the  construct ion phase of  the  project. 
However, it is   an t ic ipa ted   tha t   the  impacts  would be negl ig ib le  because dust  suppression 
~ a s u r e s  would be u t i l i z e d  and the  areal  extent  of  the  affected areas  would be small and 
tend  to be local ized  in  the  v ic in i ty  of   the  d isturbance. 

(e) A v i c u l t u r e  

( 7 )  Land Disturbance 

The mine i s  expected t o  expand during  the l i f e   o f  the f a c i l i t y   t o  an eventual 
s i r e  o f  2330 ha, 63 percent  of  the  land  requirements  of  the  entire  project. A large ~ 

po r t i on  af  the mine  area, l814 ha. would af fect   lcascland  current ly used predominantly  for 
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3.3 WH) RESOURCES - (Cnnt'd) 7 

c a t t l e  grazing. Loss o f  leased  land w u l d   a f f e c t   f i v e  farm units with  percent  losses 
ranging fro0 negl ig ib le  ta  33 percent (Farm Unit-7). Four 'hundred and ninety-seven ha o f  

d d e d  land would be d is turbed.   a f fect ing  pr inc ipa l ly  Farm Uni t  6 which  includes ll ha of 
i r r i g a t a d  land. The mine would incorporate  approximately 18 ha o f  permit  land  located i n  

L 

h 

the k L e M  L.ke A Unit. 

Land m q u i n r n t s  o f  the e n t i m   p r o j e c t   w e n  presented i n  Table 3.3-6 as thv 
related to ind iv idual  F a m  Units and agricultural  land  tenures. The contr lbutfon of mine 
developant   to  the total land  disturbance incurd f r o m  the c q 1 1 e u   p r o j a  i s  subs?.an- 
t i a l .  With mhmnu to  both  dnded and leas&  property, mine requimwnts  represent 
90 p e k n t  o f  the area alienated f r o m  F a n  Uni t  6. nine  land  disturbancr  also  accounts 
for 90 percent of Vu a l i m a t a d  l e ~ r d   a n a  of Farn  Unit 4 ,  69 percmt  of t h a t  of Farm 
Uni t  5, and 93 percent o f  that o f  F a n   U n i t  7. 

Mine  land  mquirsmnts  include 1675 ha of Agr icu l tura l  Ldnd Reserve. mpmsent ing 
3 percent of that designated  within the Local  Study A n a  and 81 percmt  of that   a l ienatad 
by tha mtim project. 

Eifb o f  project  land  disturbance on p r o j u t a d   a g r l c u l t u n l  uses wre sumarized 
i n  Table 3.3-5. Tke scmarlo o f  aqr i cu l tu ra l   ac t i v i t i es  p r o j u t a d  for the $ita m a  
w i t h w t  pro]& d e v e l o p m t ,   a s s w s  an approxiute  doubl ine of the area  placed under 
i r r iga t ion .  The Mtim pro jec t  would p n g t  273 ha o f  land that Wuld   Oth@nise  be 
i W i W t &  if the project wm M t  iMt igaf .d.  F i W O M  PWCult .  1 3  ha. Of these would 
be a t t r l b ~ h b b l e  to land rsqvimd for the mine. In tam of the e f f e c t  of project  land 
disturbance on probable use o f  a q r i c u l t u r r l  resources the mine  ccdiponrnt m p m s m t s  L,e 
g m a u s t  source o f  impact. 

In addition to i r r igated  land the proposed mine would a lso  prwopt  2186 ha of 
p r o j e u d  deeded  and leased grazlng land. A p p m x i u t r l y  926 ha of t h i s   a m  grazed during 
the spring,  while the r m u i n i q  1243 ha a m  considered s w r  range. The vegetation 
asroc iat ions  u t i l ized  dur ing the spr ing  current ly  exhibi t   carry ing  capaci t ies of 2 ta 
2.4 WWII. If m-seeding  programas  am  imlenntrd and carrying  capacit ies  iwrove t a  
1.23 to 0.62 WWII, as projected, then loss of 926 ha could m p m e n t   a   r e d w t t o n   i n  
p r o j e u d   s p r i n g   c a t t l a  n a r s  o f  550 AU. S u a r  range product iv i t i@S a n  not  projected 
to iq rove .  Remval o f  US0 ha o f  s u n r  range from grazing US. lessens s-r support by 
WppaXiYblY 65 w. 

Total   land  nguimaentr  fo r  the mtim project   are  l ike ly  to mduce product iv i ty  
of F 8 n  Unlts 5, 6, 7 and 8. whi le not appreciably affecting W i t s  1. 2, 3, 4 o r  11. i'he 
consaqwntial  reduction o f  b n f  production i n  Um Hat C m k  Va1l.y  over a 20 year period 
has b.H1 e s t i m t a d  at a p p r o x i u t r l y  6 percent o r  200 aniul units. This asswms a i r  
qua l i t y  effects as described i n  S e t i o n  3.1, and e f f i c i e n t  use o f  project-related lands 
ava i lab l r  for agr icu l tura l   act iv i t ies .  

L 

li 
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( i o  

The potential  impact  of  dust  from mine a c t i v i t i e s  cannot be quantif ied. The 
so i l s   o f   t he   s i t e   v i c in i t y  promote dust  formation. Through employment of  dust  suppression 
measures. however, t h i s  impact can be great ly  reduced. 

(f) Cultural  Heritaqe Resources 

The ground d i s tu rb ing   ac t i v i t i es  of the  construction  of  the  surface mine, hard ly   to  be 
separated from the  actual  operation  of  the  aine. would have the  greatest  impact  of a l l   p r o j e c t  
a c t i v i t i e s  upon the  cultural  heritage  resources  contained  within S t r a t u m  I as defined i n  the Phase I1 
survey.  Approximately 147 s i tes  are  pro jected  to  be contained  within  Stratum I. The mine i s   l i k e l y  
t o  ob l i terate  the fn-riru heritage  resources and  where s ign i f i can t   f inds  have  been i d e n t i f i e d  appmp- 
r i a t e   m i t i g a t i o n  would be implemnted. 

Where the  surface  within  Stratum I i s  excavated t o  reach  the  underlying  coal  there will be 

a  potent ia l  impact i n  the form  of d isrupt ion  of   cul tural   context  and loss  of   ar t i factual   mater ia l  
unless  complete  survey and appropriate  mit igation has occurred beforehand. Professional  examination 
should  also  be,arranged  for unexpected sites  discovered  during  construction. 

Impacts to.the  geological  resources  from mine construction would be derived from  developing 

and min ing   the   in i t ia l   coa l  supply fo r   the   p lan t  and from developing and u t i l i z i n g  aggregate supplied 
from the upper  Hat  Creek Quarry (Fig.3.4-2, Part Three). The development and exploitation  of  these 
resources would be beneficial  to  the  Province. The  amount of  coal mined i n   t h i s  phase would be 
small i n  colnparison to  the  operational phase. The amount o f  aggregate u t i l i z e d  would be small i n  

r e l a t i o n   t o  the  regional ly  avai lable supply. 

3 . 3 . 3  Of fs i t e   Fac i l i t i es  

The assessment  of the  effects on the  land  resources froln construction o f  the o f f s i t e   f a c i l i t i e s  

was based on the assumption t h a t   a l l   o f f s i t e   f a c i l i t i e s   a r e  to be Completely  constructed i n   t h i s  phase 
and ready t o  be ut i l ized  during  the  operatlon  phafa. HO sequential  preparation  of  si tes was  assumed. 
Construct ion  act iv i ty  was considerad to be r e s t r i c t e d   t o  the i nncd ia te   v ic in i ty  of each f a c i l i t y  and  an 
appropriate  buffer zone  has  been included i n  the  estimates. F a c i l i t y  comwnents  associated  with  offsite 
construction  include  the main  access  road, a i r s t r i p ,   a i r s t r i p  access road and a  general  grouping  of  the 
remaining f a c i l i t i e s .  The general  group,  selected  by  the  detailed  consultants,'  consists  of  the makeup 
water  pipeline,  the 69 kV transmission  l ines,  the  intake  structure and associated pump stat ions and other 
minor f a c i l i t y  components. 

(a)  Physical Enviromnent 

Landforms  would be largely  unaffected by construction of o f f s i t e   f a c i l i t i e s .  Some minor 
changes would occur  during  construction o f  the access  road,  however, the  effects would be ninimdl. 
Construction  of approach and departure zones f o r  the proposed a i r s t r i p  will involve  grading  the 
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Crown o f  on8 s u l l  h i l l  tn th8 north o f  the  proposed runway (betwen Lone S t a r  and Cornwall Creeks) 
and on8 tn the south o f  the  proposed  rumay. The port ions t o  be  removed are  minimal, and the 
r e r u l t a n t  impact on landfons would be in r ign i f i can t .  

A l a m  n d 8 r  o f  th8 so i l   un i t s   i den t i f i ed  ar occur r ing   u i th in  th8 project  area are 
a l f .c tad  by Um u l n  accass mad a d  Um other o f f a i t .   f a c i i i t i s s .  Although  construction o f  th. 
prop0s.d f a c i l i t i n  would d i r t u r b  a large nmber o f  units,  only a I n  units a n  a f f u t e d  tn any 
g n a t   a n a l  extant. 

The soil  units,  area  disturbed, and sen r i t i v i t y   ra t i ngs  f o r  8ach o f  the  sai l r   af fected by 
o f f s i t .  f a c i l i t i e s   a r e   p n s e n t a d   i n  Tabla 3.3-10. The tntal area o f  s o i l s  disturbed during construc- 
t i o n  ir Wrox ima ta l y  324 ha. Th .  r o i l   u n i t 3   w i t h  the  larg8 areas disfurb8d by th8 main aCceSr road 
are  units 38 and 47. Md the areas OCCUPied are 16.2 and U.0 ha respectively. The overal l   senr i -  
t i v i t y  of u n f t  38 i s  mderata and of u n i t  47 i s  lw.. Thus, iapact r   to  thasa tro uni ts  would be 
COn¶id8nd . in ia l .   Un i ts  19, ZOA and 25 have high  ov8ral l   s.mit ivi ty  rat ings due tn high IusCIp -  

t i b l l i t y  to dusting and a lka l in i ty - ra l in i ty   pmb1.e.   Hwev8r .  th8 land a n a  affected  by these 
uni ts  (2.4, 3.7 and 3.5 ha) l a  r e l a t i v e l y  sull. and th. dtsturbancer should msult in  a  minimal 
iap.ct. 

Ru soil un i ts  with th. largest a n a s  disturbad by a i rs t r ip   cons t ruc t ion  are u n i t r  25 and 
n. with a r e u  o f  U.8 and 16.2 ha rerp.ctivrly. Uni t  zs fa rated as high i n  &era11 sens i t i v i t y ,  
wh i l e   un i t  27 i s  ratad as dim. Ru hfgh  rat ing  arsign8d tu u n i t  25 ir a resu l t  o f  h i g h   r u s c q t i -  
b f l i t y  v1 dur t ing md a l k a l i n i t y k l i n i t y   p m b l a u .  The fwaCt Fm loss o f  t h i s   u n i t  i s  consid8nd 
t0 b8 minimal du8 t0 th8 rull a n a  disturbed, Wan i n  l i g h t  Of th8  high  SenSitiVity  rating. ImpaCU 
resu l t ing  fm disturbance tn oth8r  units  are  judged t o  b8 ins ign i f icant .  

In  arm o f  th. overa l l   aen r f t i v i t i es  aM t i e  lud areas disturbed, conrtrvction of the 
of fs i t .  f a c i l i t i 8 s  would r e s u l t   i n  a g n a t a r  lapact to so i l s  than construction o f  the plant   but  a 
l n s w  iwact than  construction of the mine and n l a t a d   f a c i l i t i e s .  

(b) Natural  Veaetation 

construction o f  th. o f f s i t a  faci1fti.r would d i r tu rb   po r t i ons  of 13 vegetation 
asrac iat iom found w i th in  25 km of th8 propored  developMnt  (project  locale). The a n a  
disturbed and s 8 n r i t i v i t y   r a t i n g   f o r  edch veg8tation  arrociat ion a n  wmar i zed  by f a c f l i t y  
coqonen t   i n  Table 3 . 3 - U .  
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I 
The associat ions  with  large areas disturbed  are  Big Sage - Bunchgrass (UO.1 ha), 

Douglas-f ir  - Bunchgrass - Pinegrass (66.5 ha), Douglas-fir - Pinegrass (63.0 ha). and 

Kentucky  Bluegrass (28.7 ha). The proposed a i r s t r i p  (46.6 ha), 63 kV l i nes  (36.0 ha). and 
access mads (23.0  ha)  combined make  up a  large  percentage  of the area  disturbed i n   t h e  
Big Sage - Bunchgrass Association. A large  area  of  the  Douglas-f ir  - Bunchgrass - Pinegrass 
Association would be disturbed by the  Hat Creek diversion  canal (23.8 ha)  and the main 
access mad (33.7 ha). The main  access road and makeup water  pipel ine would d is tu rb  39.3 
and 16.9 ha, respect ively,   of   the  Douglas-f i r  - Pinegrass  Association. The main  access 
road (25.0 ha) mkes up a  large  percentage of the  disturbed  area i n  the Kentucky  Bluegrass 

Association. 

I 

I 

I 

On the  basis  of   the  total   area  disturbed  wi th in each associat ion,  the  Big Sage - 
Bunchgrass Association  should have the  greatest  impact frm construction,  followed by the 
Douglas-f ir  - Bunchgrass - Pinegrass,  Douglas-fir - Pinegrass. and Kentucky  Bluegrass i n  

order of decreasing impact. The B ig  Sage - Bunchgrass. Douglas-fir - Pinegrass. and 
Kentucky  Bluegrass  Associations have  been rated as l o r   i n   o v e r a l l   s e n s i t i v i t y .  The Oouglas- 
fir - Bunchgrass - Pinegrass has  been rated as moderate. On the  basis of t he   sens i t i v i t y  
rat ings  the  Douglas-f i r  - Bunchgrass - Pinegrass  Association  should  experience  the  greatest 
impact. The Riparian  Association has a   h igh   sens i t i v i t y   ra t ing ,   bu t  a r e l a t i v e l y  small 
area of   d isturbance  (U.5 ha). A large  percentage o f   t he  area  disturbed in   t h i s   assoc ia t i on  
i s  due to   cons t ruc t ion   o f   the  P i t  rim reservoir .  

The impact i d e n t i f i e d  for the  Big Sage - Bunchgrass Association i s  n o t   s i g n i f i -  
cant,  since  the  area  disturbed  during  offsi te  construction i s  only 0.6 percent of the 

t o t a l  area  of th is   assoc iat ion as found w i th in   the   p ro jec t   loca le .   In   a   s im i la r  manner. 
the  impact on the Douglas-f ir  - Bunchgrass - Pinegrass  Association i s   n o t  considered t o  be 
s ign i f i can t ,  because the  area  disturbed would only reduce the  area o f   th is   assoc ia t ion  
wi th in  the  project   locale  by 0.5 percent.  This  small  percent  reduction i s  a strong enough 

fac to r  to negate the  mderate  sens i t iv i ty   ra t ing.   Inpacts  t o  the Kentucky  Bluegrass 
Association  should also be neg l ig ib le  due to the low s e n s i t i v i t y   r a t i n g  and the  small 
percentage (0.7) of   land   d is tu rbed  in   re la t ion  t o  t he   t o ta l  area  found wi th in   the  pro ject  

locale. 

The only  association  considered to have a  signif icant  impact i s  the  Saline 
Depression. It has  been rated as moderate i n  overa l l   sens i t i v i t y   w i th   on ly   a  small  area 
affected. However. the  area  constitutes 10 percent  of   the  total   area  of   th is  associat ion 
found wi th in   the  pro ject   loca le and on t h i s  basis.  the  impact i s  judged t o  be signi f icant.  
Other  associations  which  could have a   s ign i f i can t  impact, bu t  t o  a  lesser degree than  the 
Saline Depression. are tpH Riparian,  Cultivated  Fields, and Bunchgrass - Kentucky  Bluegrass/ 
Saline  Depression complex. The areas wi th in   the  pro ject   loca le will be reduced  by .1.7, 
1.9 and 3.6 percent  for  the  Riparian  Association,  Cultivated  Fields, and Bunchgrass - 
Kentucky Bluegrass/Saline  Depression complex, respectively. These percentages  are typi- 

c a l l y  2-3 t imes  greater  than  the  IargcYreduction  percentage for the  other  associations 
affected. 
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(11) Air Eaissions - 
Oust ~ i s s i o n s  fro. the construction o f  o f f s i t e   f a c i l i t i e s  may b8 a  potential 

probia.   up8cially  during th8 typically  dry s u m p  months. Th8 accumulation of dust  on 
vqetation,  particularly tho$. w i t h  pub8scent leaves, has been damonstntd to be the 
u w l  agent producing reduced phafosynthetic  activity. Impacts tu the vqeta t ion  wuld  
m u l t  primarily f r o .  reductions i n  productivity. Th8 significanc8 of th8se impacts can 
not b. ur8ss8d. sin- tha dust  missions guteratd by o f f s i t a  construction  haw not b w n  
p d l c t a d .  Hnnver, should t h e n  bm an i m a c t  due to dusting, i t  w u l d  b8 localized in 
Vu construction a n a  and w u l d  b 8  s u l t  i n  ccaparison to t h 8  impacts n s u l t i n g  from the 
d i m  disturhanc8 of vegetation. 

Ttm major indirect  factor, which could affect  t h 8  vegetation  during  construction 

Ut8r. The S. l in8  Depnsrion and U i l l a  - Sag8  Bog am th8 only tu0 associations found 
of (h. offsita facilities, is the interference w i t h  the m v e n t  of near surface seepage 

i n  the projact  locale, hick a n  c r i t i ca l ly  dependent on this s w a g 8  -tar as a nutriwt 
and mistun supply. Homer. the Salfne Oepression i s  the only on.. uhick could be 
aff- by offsite construction. It  ir found i n  th. vicinity of th8 proposed a i n t r i p .  

The f8ciliti8r gr0Up.d un&r tkc other offsite fac i l i t i es   ca tegoy,  which could 
have M eff8ct on tha stspqe matar. include (h. main access  mad, Hat C m k  dlv8rsfon 
c a u l .  Finn8y C m k  diversion m a l ,  powr plant  access road and the coal conveyon. The 
axtent of tha 8ff8cts from construction of th8s8 f a c i l i t i 8 s   i s   d i f f i c u l t  to assass u n t i l  
Vu  tun and location of r88pag8 a n a s  have b u n  id8ntified. 

n* Salina  Oepnsrion  Association, aa discribad  praviously. i s   c r i t i c a l l y  d8p8n- 
d8nt  w n  s8.page w t e r .  Th8 potantial for an Idv8n8 impact on this association exis-. 
s i w e  i t  occurs i n  the a n a  mhwa construction  could  potentially  intarfan with saepage 
water f lor,  and to complicate matters an impact i s  also  anticipated f r o m  d i m t  
~ I S W U I C ~ .  

(c) - 
E~aus8  a n d 8 r  of o f f s i t e  f ac i l i t y   l ou t ions  a n  not knmn and n l a t i v e l y   l i t t l a   w i l d l i f e  

data nn c0ll.ct.d f ror  offr i te   faci l i ty   locat ions,  th8s8 structuns a n  t n a t d  collrctiv8ly and 
i n  general tern. The h a b i t a t  occupied by 8ach o f f s i t .  f ac i l i t y ,  honver, U s  bean  computed and 
provides th8 basis for impact a r s e s ~ n t  (Tab18 3.3-12) .  

(1) Habitat Lms 

OffsitA f ac i l i t i 8 s  w u l d  n s u l t  i n  1 loss of about 356.5 ha (Table 3.3-12) .  Big 
Srge. L a  El8vation  Grasslanda. and Douglas-firPinegrass h a b i t a t r  are t h 8  mast inpoeant 
habita- Iff8Cct.d. The 8ig Sag8 Habitat i s  important  deer md ungulate  habitat. The . 
n a m  configuration of m a t  offsite f ac f l i t i e r  plus th8 fact  that the  construction tffrctr 

Ct 

c 
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3.3 LAND RESOURCE5 - (Cont'd) 

would be temporary lead  to  the  conclusion  that  ungulates and upland b i g  g a m  would be 
l i t t l e   a f f e c t e d  by o f fs i te   fac i l i t y   cons t ruc t ion .   M igra tory  waterfowl may use the  reservoir 
for   staging and rest ing.  The long  term  effects on waterfowl  breeding  are  uncertain. 

Transmission l i ne   f ac i l i t i es   cons t ruc t i on  would involv?  minimal  impact  except 
where woodlands occur i n   t h e  right-of-way.  Pipeline  construction will require  excavation 

of  narrow s t r i p s   o f  land.  Habitats i n   e a r l y  successional  stages would be minimally 
affected. More mature habi tats will be l o s t  on a long  term  basis because  maintenance 
requirements will dic ta te   ear ly  successional  stage  habitat replacement. Access mads,  the 
a i r s t r i p ,  puapinq  stat ions,  rai lroad  off loading areas, etc.  would r e s u l t   i n  permanent 
habitat  losses. 

1 ( i f )  Human Disturbance 

I 

R e l a t i v e l y   l i t t l e   a d d i t i o n a l  human disturbances tu w i l d l i f e   i s  expected  from  the 
cons t ruc t ion   o f   o f fs i te   fac i l i t i es .  

(d) Forerrry 

I 

(i) Direct  Loss 

II 
Construction of t h e   o f f s i t e   f a c i l i t i e s  would d is turb 160.7 ha of   product ive 

fo res t  land. Seven conifernus and three deciduous  species were i den t i f i ed  as occurring on 
the  forest  land  disturbed by const ruct ion  act iv i t ies .   A. to ta l   o f  10 148 rn o f  merchantable 

volume frw these  species  exists on the  lands  disturbed by construction.  Eighty-five 
percent  of  the  voluae i s  Douglas-fir. The remaining 15 percent i s   d i s t r i b u t e d  among 
lodgepole  pine, ponderosa pine, deciduous trees and spruce ( i n  descending  order  of t o t a l  
volume). 

3 

fir. i s  2.4 percent good. 27.8 percent medlua.  and 69.9 percant poor. The  mean annual 
The sit.  class breakdown. based on the  predominant f o r e s t  grar th  type. Douglas- 

increment (MI) f o r  the good.  medium  and poor  sites i s  3.6. 1.7 and  1.0 m /ha,  respec- 
t i v e l y .  These t rans la te   in to   a   to ta l  annual increment o f  14, X ,  and  110 m f o r  the good, 
medium and poor  sites,  respectively. 

3 
3 

Construct ion  of   the  of fs i te  faci l i t ies would resul t   in   the  phys ica l   loss of land 
ava i lab le   fa r  the growth  of  forest species. As a  resul t ,  it is   an t i c ipa ted  that there 
would be  an impact to   the   fo res t  resources: This  impact  should be minimal,  since  the  area 
disturbed i s  predominantly (69.8 percent)  poor s i te   c lass.  The areas wi th  good. medium 
and poor  growing s i t es  as found wi th in   the  pro ject   loca le would only be reduced by 0.2. 
0 . U  and 0.12 percent,  respectively, as a r e s u l t  o f  o f f s i t e   f a c i l i t i e s   c o n s t r u c t i o n .   I n   a  
s im i la r  manner, t he   t o ta l  annual increment of s i tes,   rated good, which  would be l o s t  due 
to   o f f s i t e   f ac i l i t y   cons t ruc t i on ,   i s   on l y  0.2 percent  of  the t o t a l  annual increment fo r  

the good rated  s i tes  wi th in  the  project   locale.   Si tes  rated as medim and poor  are  only 
0 .1  percent  of  the  project  locale  total.   Construction  should  also have a  negl ig ib le 
impact on the  forest  industr ies  within  the  project  locale.  since  the  loss  of AAC represents 

3 - 31  Part Four 



3.3 WIO RESOURCES - (Cont'd) - 
but a s u i 1  percentage of tha mgianal totals. I t  i s  also assumed that  the  timber on the 
l a n d  disturbd by conatruetion o f  o f f s i t .  f ac i l i t i ea  wuld be logged and mmved aa part 

of tk. regular f o r e s t  managasant p r o g r u v  and qwta allocation. 

a 

I 

(11) Air Emfssims 

Dust altw during  construction  activitiea auy accumu1at.a on leaves o f  forest  
s p d u  a c c u r r i q  within th. f m i a t e  vicinity o f '  constructfon  actfvltier. -re duat 
e l a t i o n s  may cause tha leaves to overheat during sunny periods and thenby cause 
p r e u t u n   m e d l e  hth. Oust accumulations have also b m  found to enhanca the s u s c w  

L 

UI 

tibility of conf fen  to b l x i  pinrleaf Scale. which hava rrportdly  attached s-11 St.ndS 

o f  pondmraaa p i n  i n  the  vicinity of Lyttnn. 

Tha ugnltude o f  the impacts msulting f r o m  dust  accumulations can mat be 
ususad, since Uu dust   a issfona  pnerated by construction have not been pred1ct.d. 
W v e r .  it i s  mtic ipaud  Uut tne fnp.cts  wuld be ncplfgible. b w w  dus t  suppmsslon 
r u u n a  rou ld  be utilirsd, the utmt o f  the amas affbctad i s  S M l l  and the effects to 
be natrict.d to the imd1a.t. ama o f  th. dlaturbanca. 

1c 

CE 

(e) Aarfculturr 
c 

Offaita facilltiu nquin 324 ha of 1 4 .  T w t y f o u r  ha am dnd.d i r r i g a t d  lands. , 
', 

ID9 ha a n  dnd.d nan-irrlgatad lamis. C,3 am leased and 38 are locatad on Cmrn permit unita. , 
bq.md to 0th.r co.ponmts. o f f s i t .  s y s t u  land m q u i r a n t r  am n l a t i v e l y  minor and am best 
wr1uat.d u part of tk. antin p r o l e '  Impact. A principal effect  of o f f s i t a  f a c i l i t i e s  i s  
utll iz8tion of IO3 ha of land p r 0 j l c t . d  to be irrigaw (24 ha of which am  present ly   i r r igatd)  
assu ing  1v1 p m j u t  developunt. 

1 

& 

( f )  Cultural Weritaqe Resources - 
Offs i t .  constnreion and the ancillary service roada auy  have a seven IDpact on any 

cultural br1-g. reaourcu  that   am present.  0ffsit.a amas should be uaainM professionally pr ior  
to construction. If conarruction has adverse inpacta on thesr nsources o f  a significant  nature 

* 

thy should be mitfg.tad acCordingly. 

Ttu H8t Cmek diversion ama and the diversion  mservoir have b e e n  subjected to  prelimirury 
uadnation. The diversion nservoir. comapanding to S t r a t u  I: of Uu Phase I1 survey, Is estimated 
to contain 6 s i t e s  althaugh others, burled or ovrrlookmd i n  survey, may. of coursr. be present. 

e 

- 
Roads bui l t  for oWs1t.a f a c l l l t i e s  may provide  access to pnvfously undisturbed amas and 

tnem u y  be increased danger to vandalisa to any cultural  heritage  resource  adjacent t o  these 
W. R# magnitude of this indlrect iwct cannot be matimatad. L -  

- 
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3.3 UNO RESOURCES - (Cont'd) 

Operation  of  the  water pipeline  may restrict  access  to  the  aggregate  deposits at  Boston 
Flats. However,  abundant aggregate is found throughout  the  project area so the impact is considered 
minor. 

The  construction  of offsite  facilities, expecially  the  access  road, would require part of 
the  aggregate found in the project area. Because  aggregate deposits are  common in the area  and  the 
aggregate could be stockpiled for later  retrieval, this is considered to be a  minor impact. 

3.3.4 Biophysical Analvsis 

The biophysical analysis was  used to  assess  the impacts  from construction o f  the plant,  mine 
and  offsite facilities on the land resources  of  the  project site. The impact assessments  presented in 
Sections 1-3 (Part Four, Chapter 3.0) have addressed the  land resources as separate  entities,  while  the 
biophysical analysis incorporates  possible interrelationships or interactions between  each  of the land 
resources and assesses' iWaCtS on the basis o f  an integrated approach. The  assessments presented in this 
section are responsive to the direct loss o f  resources. Facilities  are  treated as cmplete entities and 
components are grouped  under general  headings  of  plant, mine and otfsite facilities. 

A total  of 46 biophysical  subunits, which had  beem assigned  either  a high  physical  and  biological 
sensitivity  or high  integrated  resource capability rating, *ere identified as being  affected by construc- 
tion of  the  plant, mine  and  offsite facilities. The biophysical subunits, areas affected by plant, mine 
and offsite  facilities,  occurrence in project  aree, primary  and secondary land  use  practices  and  sensiti- 
vity  ratings  are  presented in Table 3.3- l3 .  

Impacts to t w  units,  2ABLl.17  and 2TG.7. with large  areas  disturbed by plant construction 
(Table 3.3-U) are  considered to be negligible dw to the  moderate physical  and  biological feature sensi- 
tivity  rating  and the low  integrated  resource capability rating. Twelve  subunits have  large areas  (greeter 
than SO ha) affected by construction of  the  mine and  associated facility  Components. Three  subunits, 
lAE.19, 2TE1.19 and 3TE1.17 w u l d  exhibit  a  significant impact  from construction of the  mine due  to  the 
high  physical  and  biological  features sensitivity rating  and  high  integrated resmrce capability rating 
(Table 3.3-U). Two of these  three  subunits (lAE.19 and ZTEl.19) are found in the north  end of the  Hat 
Creek Valley  and the third (3TE1.17) within M u t h  Ueadows. The  other units, which could also have adverse 
impacts,  although  less severe than those previously discussed,  are lAE.10,  2TOEl.8, and ZTDBl.19. All 
three of these  subunits  are located in the north  end of the upper Hat Creek Valley.  Each o f  these  subunits 
have  been  assigned one high  and  one moderate rating for  either the  physical  and  biological features or 
integrated resource capability. Other subunits with large  areas  affected but with  a less significant 
impact than t h  other two  groups  of  subunits  discussed  previously  are 3CE1.10, 3Ct1+2.24, 3TBL1.17. 
3106.17  and 3TE1.10. The impacts  to  each  of these units  should be moderate,  since they  have  been assigned 
one high  and one low  sensitivity  rating  (Table 3.3-13). Subunit 3CEl.10  is located on the steep slopes 
of  lower Medicine  Creek, 3CG1+2.24 on the  steep  slopes  above  Houth Ueedows. 3TEL1.17 in the lawer Uedicine 
Creek  Valley, 3708.17 in the  lower reaches o f  Medicine  Creek Valley and 3TE1.10 southeast  of the confluence 
of  Medicine and  Hat  Creeks. 

- 
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Construction of the o f f s i t a  facilitias  would dnly disturb a large area (>50 ha) 
r Of one subunit. W1+3.2l (Table 3.3-U). This  subunit is found in the middle  reaches of 

upper Hat Cmek Valley. Subunit lEGS1+3.2l has been  assigned a wderate physical and 
biological fwturea sensitivity  rating and a high  integrated  resource  capability rating. 
On the -1s o f  these ratings. it is anticipated  that the iqact to t h i s  subunit  would  be 
.iniNl. TU0 Other SubWitS, ZTB1.31 M d  3706.23 have 3Z.U and 32.22 i disturbed, %- 

nspectively.  Subunit ZTBl.31 i s  found in the Thoapson River  Valley and subunit 3TD8.23 
along upper  Hat C m k  be- WcOomld and Anderson Creeks. 

kverrl trends am avid- in  the results of the biophydcal analysis. Mast of 
the high  integrated  resource  capabilities a n  associated  with  biophysical  subunits  found 
on slopes o f  0 to 9 percent. There  high integrated resource  Capabilities  are a rasult o f  
th high  agricultural  capability and illportance value  ratings  assigned to these biophysical 
s u b u n i t s .  W n v e r  agricultum haa been  rated as havinp a high  capability,  it  generally 
overridn the other possible nsaurca usas. thus, yielding  a  lorlevel of resource integra- 
tion. Biophylical subunits W.21 t h m q h  11.37 uhibft this tnnd (Table 3.3-U). 
PWsical and bfolagical r m s i t i v i t i e s  for thua subunits a m  adera- w i t h  a n&er of 
subunits poss@$Sing high alkalinity and salinity problem. Biophysical subunits lERU*3.U 
and lEBRU+3.23 within the above group w n  the only tu0 subunits r a t d  Is having a wderate 
1W.l of resource  integration b-se o f  their  high  wildlife capability. 

Eiophysiul subunits uB1.31 thmugh ZTGL.10 uhibit a w n  divan. tnnd i n  m 
possible nsaurcL mu. In g w r a l ,  agricultun is' the primry use. although fomstry and 
grazing frequently  replaca  agriculture as the primary use in a u t   o n m i l f  o f  the above 
biophysical subunits. This results from uy of these  biophysical  subunits  having toPo- 
graphic limitations to agricultun. M r e  agricultum is absent. th Integrated  resource 
capability i s  generally la. 

/' 

Ir 

Efophysical  subunfts W . 2 4  through 3'THL.Y pose the greatest Iimitations to 

bile the othen have a t  hut OM overridtng physical or aiological  cnaractarirtic  cauring 
L nighw rating to be assessed. m v e r ,  in terns of ttu  intagrated  resource  capability, 
mst m r a w  as la. In  addition. th. level o f  resource integration s h w s  a mdilp or 
high level af intqratlon indicating that these s u b m i t  am impartat to several uses. 
F o n s t r y ,  grazing and in s o u  instances  wildlife f o m  the doainmt resources uses on the 
*bow biophysical subunits. Th. Wetland - &g biophysical  subunit has a high physicll M d  
biological sensitivity. but a la integrated  resource  capability  with  wildlife as the 
priury use. 

d W e l o p m t  (Table 3.3-U). nOst of these biophysical  subunits hdve high  sensitivities 

c 
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!.4 SOCID-ECONOMICS 

3.4.1 Labour Force, Population and  Income 

(a) Labour Force and Emploment 

(i) Oirect  Project Employment 

Tota l   d i rect  employment r e q u i m e n t s   f o r  the Hat Creek P ro jec t   a re   l i s ted   i n  
Table 3.4-1. The construction phase for  the  powerplant was proposed t o   b e g i n   i n  1978  and 
continue  through 1986 w i th  peak labour  requirements  occurring  during 1982  and  1983. The 
construct ion phase fo r   t he   o f f s i t es  as  compared with  the  powerplant was expected t o  begin 
i n  1978  and continue  through 1986. The construction phase for the mine, as compared w i th  
the  p lant  and of fs i tes.   invo lves  const ruct ion- type  act iv i t ies   past  2010. About 9400 
man-years  of labour a n  expected for   p lant   const ruct ion,  9800  man-years f o r  mine construc- 
t i on ,  and 1200 man-years for   o f fs i te   const ruct ion.   Construct ion  act iv i t ies   are  ant ic ipated 
to   invo lve one s h i f t  working a 7 l/Z hour day, 5 d/wk. 

Labour requirements by t r a d e   s k i l l  classes fo r   the   p lan t  and mine are  included 

i n  Table 3.4-2.  The ear ly  p lant   construct ion  years would requi re  inputs   pr imar i ly  from 
the  general  labourers,  operating  engineers,  carpenters, and e lec t r i ca l  workers whi le  the 
peak  and wind down periods n u l d  emphasize the   inpu ts   o f  plumbers, p i p e f i t t e r n ,   i r o n  
workers, e l e c t r i c a l  workers and boilermakers. The major trades i n   t e n s  o f  numbers required 

for mine construct ion would be operating  mgineers.  machinists/mil lwrights. and general 
labourers. Sk i l l s   requ i red   fo r   o f fs i te   cons t ruc t ion   inc lude general  earth moving and 
l i gh t   cons t ruc t i on   sk i l l s   w i th   t he   excep t ion  o f  the  water  pipeline which would require 
more techn ica l   sk i l l s .  

(ii) Reqional Labour Force P a r t i c i p a t i o n   i n   O i r c c t  Employment 

The p a n r p l a n t  as wel l  as the  other  project  ccmponents would be constructed 
bas ica l l y  by a union  labour force. Because it i s   l i k e l y   t h a t   t h e   B r i t i s h  Columbia construc- 
t i o n  unions  might  experience re la t i ve l y   h igh   l eve l s  of u n e m p l o p n t   i n   t h e  near future, 

job openings for  local   residents who are  not  union mmbers are expected t o  be l imi ted. 
The  number o f  persons  from the  region i n   u n y  trade  categories  of  the  unionized  construction 
labour  force i s   i n s u f f i c i e n t  t o  m e t  the project’s  labour  requirements. The e f fec t i ve  

regional  supply of construction workers i s  tabulated i n  Table 3.4-3. Other  projects  are 
l i k e l y   t o  compete w i th  Hat Creek i n   t e n s  of meeting their  labour  requirements from the 
regional  labour  pool.  Construction  supervisory and engineering  personnel  would m s t  
l i k e l y  be obtained from outside  the  region. Given the above l im i ta t i ons  and recognizing 
the  opportuni t ies  for   sme of the  current ly  unemployed  and f o r  new regional   ent rants   to  
the  labour  force,  Table 3.4-4 provides an est imate  o f   d i rect   loca l  and reg ional   par t ic ipa-  
t i on   f o r   t he   t o ta l   p ro jec t .  

Over the  construct ion  per iod,   regional   residents  are  l ikely  to  obtain about 

11 200 man-years o f  employment d i r e c t l y  on the  project;  local  residents  are expected t o  
obtain about 2100 man-years o f  work. 
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(iii) Indirect and Induced EmDlomnt 

Indimct uql-nt arising fm project   upendi tuns on goods and services 
supplid  within the Rqion w u l d  increase  ngional employwnt. These u p m d i t u n s   w u l d  
probably  includa earUrmving equipment, trucks. so111 tools and consuubles,  including 
c a m  &ring  supplies. The lacal' study area wuld  not  provide a sfgnificant a u n t  of 
thasa n q u i m n t s  ad Kaaloops is the only  comunity  in the ng ion  capable o f  doing sa. 
Limited  regional  purchases  outsid. Xuloaps might includa lumbar fm Clinton or Savona 
and bulk fuels  frm hkroft.. Incr rnnta l  a p l o y a n t  associated w i t h  these local m a  
p u r c k u e s   s u l d  ba minor. 

Tiu purchase of s u l l  tools and consuublas f rom a distribution  ccntm such u 
Kaalwps wuld  account for about 4 parcent o f  ttu contract  price for CnnstNCtlOn of M. 
thenu1 plant.' If SO parcmt or these itms w n  p u r c h u e d  in  K ~ I O O P . .  an additional 

miliion in  sales wuld  b. gmaratad during the plant  construction period. 

frm Kaloops. th mininp q r a t i o n   w u l d  s p n d  about 15.5 nillion  anllullly by 1965. Thir 
On th u s w t i o n  that 40 parcant o f  +k. wuipmt, mt.rtalr  and supplies caw 

amount W l d  i m u a  to about M.5 million, in  U76 dol la r  Urn, by th.yaar 2000. 

Tfm prmfsfan of uUrtmg supplfas for UH constructfan c u p s  Is m actfvity  in 
rkich Xuloopr could  play M iqartant role. Through discussions  with  Industrial catemn. 
i t  ku h n  estimated Vat abaut 25 parcant o f  tl). partinmt suppl ies   mquind for th 
-s COuld be supplied fm Kamloops. Over the l i f e  o f  the COnStNctiOn -¶ their 
upnrditurrs wuld  contributa &ut 215 million to the Xuloopr economy. 

In to ta l ,  Vnn. i t  might b. up8cud that tha Hat Crnk  Project could i n c m u e  
indwtr ia l  $ a l u  in  the npton. primarily  in Ualaops. by about $435 million, i n  1976 
dollars, war tho Projact l i fe .  These imraased  salas a u l d  rpproxiut.  an incrcwntal 
-0 un-yaars of  indimct q l o y r n t .  avaraging 35 parsons per y a w ,   a s r d n g  rages 
constirutr  4 percant o f  wholesale sales at  an average salary of l5 O O O / r .  

I n M  a p l o y r n t   l i k e l y  to occur i n  the Rqion  as a n s u l t  of tb Hat Cnek 
P r o j e c t  can be found i n  Tabla 3.4-5. Although mast of this t .p loyrnt  will be generatad 
i n  tha local study a n a ,  Kaloops  wuld also shan in tha m p l o y r n t  growth. Tha indued 
effacts o f  direct construction uorken a m  a s s d  to occur largely  in Ashcrof t  and Cache 
Cmk.  

I 

L 

t 

(iv) Rwional Participation i n  Indirect and  Induced h l o m n t  

Table 3.4-6. I t  nas u s a m d  that 30 parcant of the l q loynn t   pos i t i ons  Created in the 
Estiutad local particlpation i n  indir.ct and induced a p l o p n t  i s  stmn i n  

local study area will b. ob ta ind  by local area residents. In  Kuloops, i t  has baan 
ass-d that 60 parcent o f  the Servica Jobs wuld be obtained by Xanloop's area nsid8nts. 
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( V )  Labour S U D P ~ Y  f o r  Other  Reqional  Industries 

The employwnt  opportunities  created by the Hat Creek Project  would r e s u l t   i n  
some persons job  swi tch ing  in   sp i te   o f   const ra in ts   to   swi tch ing and incent ives  for   staying 
i n   cu r ren t l y   he ld   pos i t i ons   i n   t he  region. The most l ikely  regional  sectors  to  experience 
personnel  losses  would be mining,  transportat ion,  forestry,  local  construction and pulp 
m i l l i ng .  Major problems  would ar ise if extensive  switching  occurs i n  the heavy mechanical, 
e lec t r i ca l ,  machining and stationary  engineering  trades.  Although  the  powerplant would 
r e s u l t   i n  heavy demands fo r   s tem engineers tha t  cannot be provided by the  exist ing B.C. 
Hydro  unions, the mine would pose  a po ten t i a l   t h rea t   t o  employers wanting t o  r e t a i n   t h e i r  
mechanics, electr icians,  machinists and mi l lwr ights.   In  part icular.   h igher  turnover  rates 
for  Bethlehem Copper might  occur because of   uncer ta in t ies  over   the  fu ture  o f   the Bethlehem 
property and the advantaga of   shorter  t ravel   d istance on superior  road  conditions  for 
Bethlehem Copper employees i n  Ashcroft and  Cache Creek. 

It i s   u n l i k e l y   t h a t  many employees o f  machines, indust r ia l   repai r  and auto 
machanic  shops would be  drawn to   t he  Hat Creek  mine. 

(b) Pow la t i on  

(i) Powla t ion  Growth 

The increase in  populat ion  associated  wi th  the  project  would be determined by 

the number of   in-migrat ing amployees, the i r   mar i ta l   s ta tus  and  dependents. The expected 
in-migrant  populat ion  associated  wi th  d i rect ,   indirect  and induced employnwnt p o s i t i o n s   i s  

shown by area o f  d w i c i l e   i n  Table 3.4-7. 

Most of   the  in-migrant   d i rect  employees, during  the  construction phase,  would 
occupy single  status  construct ion camps proposed for   the Hat Creek Valley. The remainder 
would r e s i d e   i n   t h e  nearby cornuni t ies as we11 as i n  the rural areas. Owing  the  con5truc- 
t i o n  phase, the  following  considerations would af fect   the  accomdat ion  decis ions  of  
workers: 1. length   o f  eaploynent; 2. l i v ing-ou t  allowance; 3. a v a i l a b i l i t y   o f  housing; 
4. pro jec t  work schedule; 5. prox im i t y   o f   t he   j obs i te   t o  workers'  current  residences; 
6. worker  status and family  influence. All workers in terested  in   s ing le  s ta tus accommoda- 

t i o n  would be provided  free room and board i n  a construction camp. Union members, cur ren t ly  
residing  outside  tha  local  area. but   wi th in   the  to ta l   reg ion,  would l i k e l y   l i v e   i n   t h e  
cmps or possibly  comute  to  the  jobsi te;  members residing  outside tne region,  are expected 

t o   c m h e  on a weekly or biweekly  basis. It i s  expected t h a t  most of  the  supewisory 
and engineering s t a f f  would reside i n  the  comunit ies  seeking family acconodation. 
In-migrants  seeking  cornunity  residence would  probably be 95 percent  married and t h i s  
group  would  average 2.6 dependents.' I nd i rec t  and induced employees are  expected t o  have 
s imi lar   mar i ta l  and  demographic character ist ics  to  the  d i rect   operat ing employees. 

Total  local  population changes w i th  and without  the  project  are shown i n  

Table 3.4-8. 

3 - 37 Part  Four 



3.4 SOCIO-ECONOUICS - (Cont'd) 

( i f )  Settlement  Patterns of Incrrnnntal  Population i n  the Local Studv Area 

Tha altarnative  places of nsidenca w i t h i n  the local study area  include: 
1. ArhcrofVCdche Crwk; 2. Clinton; 3. Lillooet; and 4. Rural amas. The spatial  
distribution Of n s i d m e  w l d  be influenced by: I. cDIuting ti- and upenre: 
2. housing costs and availabil i ty by type; 3. property tax levels and u t i l i ty   ra tes ;  
4. natural  featurns of a comunity; and 5. l i fas ty le  preference. The Socia-economic 
RworC provides a c o q a n t i v e  evaluation o f  the col runi t ies   bard  on the above f a c t o n  to 
rhich the n a d e r   i s   m f e m d   f o r  &tails. For the purposes of proj.cting  population the 
estimated percent of incraCnta.1  population in  AshcroftKache C m k .  Clinton,  Lillooet, 
and ru ra l   anas   am 80, 15, 0 and 5 n s p u t i v e l y .  

1 

In order to assess tha effects of population  changes, hro setfleaant  scenarios 
have b..n constructed for  Ashcroft and  Cdchr Creek. SceMrio 1 assuws that 70 percent of 
the designated AahcrofUCache CmRk population wu ld  settle i n  AshCroft  and 30 percent  in 
Cadm C m k .  Scenario 2 mverse5 t h i s  distribution. The population  projections wfth and 
u i t h w t  the p r o j e c t  a n  s h w n  i n  Table 3.4-9. 

(iii) SOCi0-altUral Chractaristics o f  the Incrrnntal  Paoulation 

The Ch.ractaristics of Uu incminp  construction workforce encompass age, sex, 
~ r i t a l  status. f u l l y  sire and mobility. I t  is assumad Vat these charaetarist ics  wuld 
differ only sl ightly fm Chose of wrkforces Vat have bmn w l o y s d  on other L C .  Hydro 
projacts; e.g. Mica Cmek OM and the Seven Mile Project. 

Tha age distribution of these p n v i o w  L C .  liydm wrkforcas indicates a larger 
proportion of o1d.r wrken. k w l y  o n r t h i r d  am agmi 34 y e a n  or less, onr th i rd  age 
35-44 y e a n  and oncthird 45 years or nom. Nearly 95 percent of the w r k e n  n m  mp1oy.d 
on p m i o w  L C .  Hydro construction p r o j e c t s ,  ana half of these on thne or mom projuts. 
A l u l o u g i I  the c u m t  B.C. b d r o  construction w r k e n   a n  vey mobile u identified tn the 
w u r  Force Analysis of the Seven Mile Pmfut,  their families a m  not as mobile. I t  i s  
estimated u u t  approximateiy Is percent of the worken wuld  seek accomndation i n  the 
towns uhile th. majority  wuld  live in  the cons t ru t ion  camps. Themfore, an older wrk- 
force i t  anticipated  for Hat C w k   u i t h  9 percent o f  the wrkforce b r a n  16 and 24 y e a n  
of am: 54 percent betmeen 25 and 44 y e a n  o f  age; and 37 percant f m c l  45 y r a n  of age and 
o1d.r. 

Thne-gwrton o f  the construction w r k e n  am anticipated  to b. arrisd w i t h  an 
average f d l y  size of 3.4 Md average of 1.4 ChildrM. O f  the marrid wrken uim would 
bring their families to  the srudy area,   over  onethird would  have  no ch i ldnn  and s l igh t ly  
less UUn onchalf would have OM or tu0 childmn. 

Charaetwistics of Uu incming  population combined w i t h  the existing  population 

Rwortl t 4  which the reader is r e f e r d  for details. 
i n  the study area communities "without the p r o j e c t "  ars discussmi in  the Socio-economic 

1 

I 

L 

'. I 

i 

L 

li 

li 
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(i) Oirect Net Income 

Oirect i n c m  is defined as wages and salaries paid directly to the  project 
workforce.  Annual  income estimates  are derived  from  union wage  rates  selected  from 1975 
Columbia Hydro Constructors contracts,  updated to 1976 and  assuming  a 37.5 hour  work-week 
for 52 ~ k l y r . ~  As shown in Table 3.4-10, total direct net  incone gains  are  estinatrd  at 
$239 million, in 1976 dollars, throughout the construction phase. About 55 percent of the 
total would  accrue to regional  residents. The gross  income figures  are  adjusted  for 
foregone  opportunities  from Uneqlopent Insurance  Cosaission  benefits as  well as job 
switching. The  direct income gains of  regional  in-migrants, also in Table 3.4-10, are 
expected to account for 40 percent of the direct regional  incoma total. In-migrants 
residing in the  construction camps are expected to spend about 10 percent  of  their  earnings 
in the region. This m u n t ,  as  indicated in  Table 3.4-10, has  been  included in the  direct 
income  estimates. 

Table 3.4-10 also itemizes the  direct net  income gain in the local area. The 
local s t u d y  area  would  share  a substantial  portion  of direct regional  income  gains, 
primarily in the  form  of in-migrant resident income  and camp  resident spending. 

(ii) Indirect and Induced Incm 

Indirect  and induced  regional  income estimates  for  the  construction  phase  are 
shown in Table 3.4-ll. The total project  expenditures  expected  to occur in the  region  are 
approximately 5140 million. The regional value added associated  with these sales i s  
expected to be about $4.8 mIl1ion.l Induced income is  expected  to total around S U 2  
million in the Region, $46.9 million  of  which  would  benefit  the local stuhy area. Total 
regional  income benefits a n  estimated  at $366 million  with  the local study area  obtaining 
about 5236 million. 

1 ’  

(a) Introduction 

This  section is only concerned with land use impacts that  are likely to occur in the 
municipalities of  Ashcroft, Cache Creek,  and  Clinton.  An evaluation o f  the  availability of  land to 
accomdate the  projected  space  requirements  for new development is undertaken in order  to understand 
iIppacts associated with land use changes. Land use inpacts in areas  other than  the municipalities 
are covered in various subsections o f  this report. 

(b) Space  Reauiresents and Land Availability 

In the  Village of Ashcroft,  space  requirements  for residential development  attributable to 
the project  are estimated to vary  between approximately 18 ha and 40 ha for population settlmant, . 
scenarios 2 and 1 respectively. Delays or time  lags may be experienced however in Ashcroft 
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and Cache  Creek I n  the process of converting  vacant land into serviced  residential land. The  central 
business  district i s  upected to expand  further as a result o f  tha  project and a  shopping  center 
might be built. If a  shopping  center is constructed, 2 to 3 ha would be required as opposed to 0.8 
or 1.2 ha without it. Also, less than K ha w u l d  be nquired for expansion in the  light  industrial 
and service  com*rcial aector with the project. Although  additional  acreage  would be mquired to 
accomadate residential, comercia1 and industrial  expansion, M adequate  supply o f  land w u l d  be 
aveilabl. whn naded. 

Uith nspect to  residential  space  requiraavnts in Cache Creek  attributablo to the project, 
appaxiutely lE ha and 40 ha w u l d  be n d m d  under population s e t t l m n t  scenario 1 and 2. respec- 
tively. Given the assuqtion that n n  conurcial developmant w u l d  be evenly  distributed between 
Cache  Creak  and Ashcroft, about 2 to 3 ha O f  land a n  expected "with" the  project as OppOSed  to 0.3 
or 0.4 ha Yr i thout"  t h m  project. If serviced land is available. up to 40 ha o f  land may  bQ required 
f o r  n n  business  established to provide  services  related to the project. Gfven the projectad  space 
mquirrant of a u x i m c a  o f  51 ha in relation to approximately 109 ha suitable for residential 
developunt, an adequate supply o f  llnd is  evident. Preliminary  planning i n  th. village  has  identi- 

developmt through m d e v e l o ~ n t  o f  older and presently  mixed use areas. Cache  Creek has submitted 
fied vacant sftes for potantfa1 shopping c m t e n  and has pmvfded for further general cD*IUrcial 

a  boundary utension application to provide far light  industrial or service coltrcial  develownt. 

Spas1 mqufrennts in Clinton for  nsidential  developunt attributable to the project a n  

total residential  space requilwnts with the project w u l d  be about 30 ha, o f  which 18 ha would be 
u p u t e d  to b. about K ha. If davelapwnt  occumd at  densittu consistent  with  existing patterns. 

accounted for by the project. Less than 2 ha w u l d  be m q u i n d  for general comrcial development 
M d  less than 4 ha for light  industrfal  and  service coarrcial  devrlopmnt i n  Clinton. The  available 

Several  areas  just  outsid4 Clinton's municipal  boundariss CM be madm available for light  industrial 
land suitable for nsidential develapcunt as wll as comercia1 developlunt i s  adquate in Clinton. 

a d  service c-rcial development coltnsurate w i t h  deaand. 

3.4.3 nouslnq 

(a) Introduction 

A sapant. housing market analysis has bwn carried out for Ashcroft,  Cache Creek and 
Clinton  covering drund and  simply f a c t a n  with M d  without the pro]&. D a d  for new housing Is 
u u 1 n . d  in tems of tha quantity (nuPer) o f  dwlling units m q u i n d  and the assocfated  housing 
trp. units o d d .  On the supply side. factors considrmd include: 1. availability of developable 
land: 2. Output Upabilities O f  the Construction industry: m d  3. municipal land development 
policies. For th. purposes of t h i s  nwrt, supply and demand  considerations  related to housing 
quantitirs and typ. by municipality will be  discussed. The reader  is nferred to the Sacio-economic 
Report for details and topics not discussed here. X 

(b) guantitv of Housinq  Units 

UndeNken to  estimate  housing deaand. An average  household size  o f  3.4 i s  used for transfonninq 
In Askcroft a d  Cache  Creek, hro projections. om for each s e t t l w n t  scenario, have been 

L 
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3 . 4  SOCIO-ECONOMICS - (Cont'd) 

projected  populat ion  increases  into  projected  increases  in  the number o f  households for  Ashcroft. 
Cache Creek  and Clinton. 

I n  Ashcroft.  approximately 625 households  of the  estimated  increase of 900 households 
under Scenario 1 are   a t t r ibu tab le  t o  the  project.  Following 1990, increases  a t t r ibutable  to   the 
project  are  expected  to be only  about U housing  units. Under Scenario 2 ,  approximately 270 house- 
holds are a t t r i bu tab le  to the  project  and, s im i la r   t o  Scenario 1. the  housing  formation i s  concen- 

t r a t e d   i n   t h e  time period fro. 1978 t o  1984. Table 3.4-12 provides  data on projected  increases i n  
housing units  associated  with  both  scenarios for Ashcroft. 

The estimates o f  housing  units  that would be required i n  Cache Creek  under Scenario 1 and 
2 are o u t l i n e d   i n  Table 3.4-13. Under Scenario 1. approximately 265 households out  of  the  estimated 
increase  of 415 households are   a t t r ibu tab le  t o  the  project.  With  respect  to  Scenario 2. approximately 
625 out o f  775 households are at t r ibutable  to   the  pro ject .   S imi lar  t o  Ashcroft. household formation 
i s  prominent from 1978 t o  1984. F o l l w i n g  1990, increases  accounted f o r  by the  project  are expected 
t o  be few i n  number. 

Table 3.4-13 also  contains  estimates of the  housing  units  that would be r e q u i r e d - i n  
Clinton. The pro ject  would  account for about 170 out o f  the t o t a l  estimated  increase'of 270 house- 
holds  to 1990. The probable demand both  wi th and without  the  project i s  expected t o  be concentrated 
i n  the  time  period from 1980 to 1984; increases  after 1984 are  ant ic ipated  to 6e ins ign i f icant .  

(c) Housing Types 

The  demand for housing  types can be explained by such variables as a b i l i t y   t o  pay, demo- 
graphic  characterist ics, and l i f e s t y l e  preferences. An analysis of these  considerations as wel l  as 
empirical  data from the 1971 Census  on the   d i s t r i bu t i on   o f  housing  types f o r  Spawood, Grand0 Cache 

and  Logan  Lake provided  the  basis for pro ject ing 'the  mix  of new housing  stimulated by the  Hat Creek 

Project. The housing  types comprise: 1. single and two family: 2. townhouses.  rowhouses; 
3. apartments; and 4. mobile horns. The projected  percentage  distr ibutions and number of un i t s  
required  for  Ashcroft. Cache Creek  and C l in ton   to  1990 are shown i n  Table 3.4-14. 

4 

( d l  Housing  Suoply  Concerns 

In Ashcroft. it i s   l i k e l y   t h a t   d u r i n g  the period  of  high  housing demand i l lhediately 
fo l lowing  project  cornencement, that   there would be some time lags or delays i n  the  supply  process. 
Any delay i n  the prvcess which  could  g ive  r ise  to a t q o r a r y  housing shortage would be much w r s  
pronounced  under Scenario 1 than  under  Scenario 2. The general  concerns stated above apply  to Cache 
Creek as -11. However,  any delays i n   t h e  housing  supply  process  are l i k e l y ,   p a r t i c u l a r l y  under 
Scenario 2, during  the f i r s t  4 years  af ter   project   in i t iat ion.   With  respect  to  Cl inton, it i s  
l i k e l y   t h a t   t i i c e   t h e  number o f  housing uni ts  projected  wi th  the  project   could be supplied  without 
any delays. During  the f i r s t  4 years  af ter   project   start-up.  th is would represent an increase f r o m  

1 2 5  t o  250 additional  housing  units. 
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3.4.4 

(a) Intraduction 

Th. i V C U  Of Ut8 p r o j u t  on public S8WiC8S am  dlscribed by identifying th8 d i f f e n n c u  
b8-n UN iW8l O f  S8WiCeS " W i t h "  and  'Without" tha Hat C m k  P r o j u t .  On th8 basis Of CUWRnt 
90V8-t S a d r r d S  for  building and S t a f f  mc lu i r r rn t l  and th8 1976 data  pertaining (0 81Ch s8WiC8 

rysta. smrvic8 pro ju t ions  from 1977 tn 1990 a m  madm using  population forecasts for  the s t u d y  a n a  

and l a n d  n q u i r m e n u .  operating Md capital casu.  Tha sarviea  projutions assum that a sawice  
w u l d  b8 In  p l l c 8  and mady f o r  apwation the year that the pcpulatfan  reaches the sir8 r8quir.d to 
mt the g o v 8 m m t  standards. 

th8 Hat Cn8k Prof&. Th8S8 pro ju t ions  Of S I W i C 8  W U i - t S  COllSiSt Of f ac i l i t y ,  S t a f f  

(b) Education 

ih8 f o n c a s u  of 8 l e w n t . 1 ~  school m m l l u n u   f o r  th 1976-l990 rith and 
without the p r o j u t   f o r  Ashcroft, W 8  Cnek and C l i n t o n  a n  s h o n  I n  Figuns 3.4-1 and 

mrol lmt  as a n s u l t  of the propoiad  P r o j u t .  With the project .   enrol lant   is   8s t imt .d  
a t  l345 stud8nts In 1990, a US percult increase  f?m tha 1976-77 acadu ic  yam a n r o l l n n t  
a d  a 77 pwcnnt gmuth ' i n  8 n r o l l u n t  i n  th study a n a  by 1990 over  that  projected 
Wtkout. the p r o j u t .  

1.4-2. In UD8 thm C W n i t i 8 S .  th8n i S  u p . c t . d  to b8 a SUbStMtill  inCnaS8 i n  

Rn Taqast addftfom taka pIac8 i n  hshcroft's 8 I a e n t a y  schools i n  Scanarfo 1 
when a 17l p8rcant  enrollmnt  incmasa Is up- f r a  1976 to 1990. Under Scenario 2. 
Askrof t 's  rlsmntary m w l l m t   w u l d   f n c n a s ~  by US perc8nt fm 1976 to 1990. Th. 
8 l a n t a y  sC.1ools i n  hkroft pmsrntly hav8 SpIca for  89 additional  students. I t  i s  
vay  l d b l y  that r l t h  SC8nariO 1, a mu 8lwntay school f ac i l i t y   wu ld  b8 nerdad ind 

rw ly  for occupany befom the 1983-84 academic year. eraus8 t h n e  additional  classroons 
wu ld  ba w u i n d  without th8 projr3. .  tha student  population  increase  in Ashcroft n l a t a d  
to th Hat C m k  Pmjut w u l d   n q u i m  an additional 17 classrow rith Scenario 1 and 7 
C l u s m  rith Scenario 2. Th8 ~ d i t i O M 1   t 8 l c h i n g   C o q l e e m t   f o r  Ashcroft's 81-8t.y 
School attAbut8d to th8 p r o j u t  papulation w u l d  b8 20 bach8PS for SC8Mrio 1 a d  U f o r  
k r ~ r i o  2. 

.- 

c. 

L 

L 

c 
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3.4 SOCIO-ECONOMICS - (Cont'd) 

Clinton's  elementary schoc I1 WOI r l d  have the  smallest  increase i n  enrollment < If 
the  three  comunit ies. From 1976-1990, the  increase i n  enrollment would be 51 percent 
greater  than  that  projected  for  Cl inton  without  the  project. The project ions  without  the 

project   indicated  a need f o r  3 classrooms  from 1981 t o  1990 thus 6 extra classrooms  would 
be required  for  the  incremental  Hat Creek population. The elementary  school i n   C l i n t o n  
would need 8 additional  teachers f r o m  1978 t o  1990 with  the  Hat Creek Project which  repre- 
sents an increase o f  5 teachers from tha t  expected t o  be  needed t o  1990 without  the 
project .  

The additional  capital  costs  of  elementary  education i n  Ashcroft. Cache Creek 
and Cl inton up t o  1990 with th. pro ject  under Scenario 1 would  exceed 1976 leve ls  by 

$1,876,368;  $30,867; and $20.790 respectively.  Analogously,  the  additional  capital  costs 
under Scenario 2 are  estimated a t  $31,563;  11.860.174; and 120,790 for  Ashcroft. Cache 
Creek and Clinton,  respectively. With respect  to  operating  costs  associated  with  elementary 
education i n  Ashcroft.  the average yearly  impact on operating  costs would  equal 1435,424 
under  Scenario 1 with  the  Hat Creek Project  and would  equal $209,039 under Scenario 2 with 
the  project. The average yearly  impact on operating  costs i n  Cache Creek  under Scenario 1 
w u l d  be $179.397 and under Scenario 2 would be $398.159 more than  the  costs  without  the 
project .  The annual operating costs for  Clinton's  elementary  education would increase 
frw 5323.330 i n  1976 t o  $607.830 i n  1990, with avsrag. annual Operating  costs  of 1501,739 
for  both  scenarios. The average year ly  inpact on operating  costs would  increase by 

$110,684 with  the  project. 

( t i )  Secondary Education 

With  the  Hat Creek Project,  the secondary education  enrollment in   the  serv ice 

study area i s  expected t o  increase a t  a   ra te  s imi lar  r0 t h a t   o f  the  elementary  enrollment 
increases. The secondary  school i n  Ashcroft  would have a 108 percent  increase i n  enrollment 

f r o m  1976 t o  1990. The project ions for  t h i s  school  would be the same for  both  Scenario 1 
and Scenario 2. The secondary en ro l lmn t   i n   Ashc ro f t   w i th   t he   p ro jec t   i s  71 percent 
greater  than  the  enrollment  increase  projected  without  the Hat  Creek Project. These 
enrollment  forecasts  are  shwn on the graph i n  Figure 3.4-3. 

With  the  enrollments  forecasted  with  the  project.  the school will have reached 
i t s   f u l l   c a p a c i t y  by the 1979-80 academic year. F r o m  1979 t o  1990, an addi t ional  24 
classrooms  would be required based on 25 children  per classroom. It might be possible 
that   a  smal ler  secondary school would be required  in  Ashcroft or Cache Creek by th. 
mid-1980s. 

The popu la t ion   a t t r ibu tab le   to   the  Hat Creek Project ,  would require 16 more 
classrooms  than what the  population  increases  without  the  project would need. 

This secondary  school  would require 35 additional  teachers  from 1977 t o  1990 
with  the  project  based on the 1976-1977 pup i l l teacher   ra t io  (PTR) of 19.1. Twenty-four 
teachers  out of the 35 required would be a t t r ibu tab le   to   the  Hat Creek Project. 

3 - 43 Part Four 



I ;  

3.4 HICIO-ECOIMWICS - (Cont'd) . 

Clinton's junior ruondary school is exp.ct .d  to have a llZ percent  increase i n  
s t u d m t  population f r m  1976 to 1990 with  the p r o j u t ,  76 percent  greater  than  that 
projected for the 5 a w  tima  period  without  the  project. The school  would  not n a c n  i t s  
f u l l  capacity before 1990 and, th .nfore .  in e i ther  case. does not m u i r e  any addit ional 
c lasa rom.  

NIm additional  teachers would be naded for Clinton'a  junior r u o n d a y  school 
f rca  1979 to 1990, with the Hat Creek Pro jec t .  This total represents an increase o f  6 
t u c b r s  from t h a t  m u i d  by tha enro l lmnt   inc reases   w i thout   the   p ro ju t  basad on 1976- 
Is77 PTR o f  u. 

p r o j u t  would be SU1.198 mre Uun Uta 1976 capi ta l  .costs for both rcrnarios and 589 303 
In Ashcraft,  the  capital costs for secondary  education up to 1990 w i t h  the 

over &a capital  costs  without  the projact. 

Ashcroft's s u o n d a y  education  would have an increaae i n   o p r a t i n g  costs up to 

51.869.490 i n  1990 with t h e   p r o j u t  for both  .scenarios. When compamd to the  s i tuat ion 
'without. the p r o j u t ,  tha averaga yearly  impact on oparating costa w u l d  b. 5410,355. 

With mp.a to $.condry rdusatlon in Cllnton. th. cap l ta l  C D S ~  would not 

u p i - 1  costs as a m s u l t  of t h e   p r o j u t .  The operating  costs  with the p r o j u t  would 
incnue  Over the 1976 capi ta l  coats i n  either acmario, and t h e n  would be no impact on 

incnaae to $327.800 i n  IS90 which rould  represent an average yearly  impact on operating 
costa of m.023 *k.n ca8pamd to costa  wiwmut the project. 

Fwst-Zuondary and Cantinuimr  Education 

8y IS82 or 1983, a o u  a ~ i n i s t r a t i v r  spuce might be n q u i m d   i n  the s W  area 
for the Poat-suondaY and cnntinuing  edusatfon p r o g r k s .  

Although r n r o l l r n t   i n  post-arconday and continuing  aducation i s   w u t a d  to be 
not iceably  greatw w i t h  th. p a j u t  than without.tha p r o j u t ,  the u i s t i n g   p u b l f c   a c h m l  
f a c i l i t i n  ahould  provide adequate space. Harve r  Uta= n igh t  b. a d. for s o u  a"- 
s t r a t i v e  space. ah in i s t ra ton ,   add i t i ona l   Uachers  and materials. 

RH Ashcrof t   hospi ta l   is  up- to b. able  to sew* the  increased  Population 
w i t h  the p r o j u t  to 1990. Hwever  durfng  the peak years o f  population  increase f r m  1982 
to 198(. tha hospital may be operating a t  close to ita capic i ty .  

S t a f f  additions would ba n u e s s a y  up &19W to handle any increases in hospital 
&isaions. If it fa  aastmd Vut the  present  hospital o c c u p w   r a t .  and the  exiat ing 
r a t i o  of S U f f  to patienta  maaina  conatant up to 1990, the   fo l lo r ing  staff n igh t  be 
w d a d  a t  the  Ashcroft  hospital: 
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m 

m 

1978 1 t o  5 addit ional   staf f  
1979 1 t o  5 add i t iona l   s ta f f  
1980 1 t o  5 addit ional   staf f  
1981 5 t o  10 addi t ional   s ta f f  
1982 5 t o  10 addit ional   staf f  
1983 1 t o  5 addit ional   staf f  

Possible  Total   14  to 40 s t a f f  above the 1976 t o t a l  o f  49 s t a f f  

Based  on experiences w i th   o the r   s im i l a r   p ro jec ts   i n  B.C.. it i s  u n l i k e l y   t h a t  
the  construction  workforce  associated  with  the  Hat Creek Project  would have  a s ign i f i can t  
impact on the  hospital occupancy r a t e  up t o  1990. Most i n j u r i e s   t h a t  would take  place  at  
the mine s i te   o r   the   p lan t  would be treated by f i r s t   a i d   o r  by the employee's own doctor. 

With  respect t o  impacts on hosp i ta l   f ac i l i t i es ,   f o recas ts  of  requirements  remain 
the same both  without and wi th   the Hat Creek Project. No add i t iona l   hosp i ta l   fac i l i t i es  
would be  needed i n   e i t h e r  case.  Oepending  on the  trends i n   h o s p i t a l   u t i l i z a t i o n .  it i s  
l i k e l y   t h a t  more s t a f f  would be required  at   the  hospi ta l   wi th  the  project   than  wi thout it. 

I f  a r a t i o  of one general   pract i t ioner  for  1320 population' i s  maintained, a 
t o t a l  of 9 physicians would be  needed i n  the  service  study  area up t o  1990 "with"  the Hat 
Creek Project ,   four  of   the  doctors would  be needed as a resu l t   o f   t he   p ro jec t   re la ted  

population  increasa. 

With  Scenario 1. two o f  the additional  physicians would be  needed i n  Ashcroft, 
two i n  Cache Creek  and  one i n  Clinton.  With  Scenario 2. one o f  these  doctors  would be 
needed i n  Ashcroft,  three i n  Cache Creek and  one in   C l i n ton .  

Without  the  Hat Creek Project, it was pro jected  that   on ly  one addi t ional   physic ian 
w u l d  be required i n   t h e   s e r v i c e  study  area up t o  1990. 

Capital  costs  for  medical  services i n  the study area up to 1990 wi th   the  pro ject  
would be  $108,620 more than  the 1976 capital  costs. The annual operating  costs  for  medical 

services i n  the  study  area  would  increase t o  $720,000 i n  1990, w i th  an average  annual 
operating  cost  of $581,333. 

I n   t e n s  of  operating  costs,  the  impact of the  pro ject  would be  1108,620 for 
capi ta l   costs and an average yearly  impact on operating  costs  of $208,000. 

Based  on the  standard o f  one den t i s t   f o r  2500 populat ion i n   r u r a l  areas i n  
B.C. ,5  a t o t a l  o f  4 dent ists would be required  in  the  service  study  area up t o  1990 w i t h  
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the Hat Creak Project. One o f  the dentists might  locate in C l i n t o n .  and the m i n i n g  3 
i n  Ashcraft and  Cache Creek, vith tw locating i n  Ashcraft i n  Scenario 1 and tw i n  Cache 
C m k  i n  Scenario 2. 

with the project up to 1990 wuld be 1l80.0(30 for rental  offices and 5280,000 in f ac i l i -  
Usinq an upper estlmat4, the capital Costs for dental services i n  the  study  area 

t ies buil t  by the College of Oentrl Surgeons o f  B.C. The operating costs u l t h  the  project 
would incnase  f m  Sl60,OOO In 1977 to $920,000 in  1990. w i t h  average annual operating 
costs of 1256.000. 

~ h .  iffa of the project on the costs  of dental  sawices would be a dlfferenca 
I n  capital costs o f  190,000 for rental off ices or 1140,000 for fac i l i t l es   bu i l t  by the 
Callqa of Dental Surgnons o f  B.C.. and an average  yearly impact on operating c o s b  of 
f106.667. 

( iv)  Public  Health 

ked on Um standard of on. public  health nun. for 4000 population6 mi the 
mcol.ndatIons o f  the  Public Hellth Branch o f  the Ministry o f  Health.' tu0 additional 
public halth nurses wuld  be n m d d  i n  Vu Ashcroft Public  Health  office up La 1990 w i t h  

kar cam wwicas  in  Clin ton .  Space provided by the Ashcroft  Public  Health  Office i n  a 
n a  rental   facil i ty should lm Sufficient to aceamadate the s ta f f .  i n m a r e s  up to 1990. 
During Vu lnitlal stages of construetfon  assoelatad w i t h  the Hat Creek Project.  additfonal 
publlc  health  Inspections would be m u i r e d  a t  the  construction camp sites.  

Um H.t Cmek PrOj.Ct .  As wall, one additional h a m  c a n   n u n e  would  be n4edd.d to provide 

L- 

Hithnut Vu Hat C m k  P r o j e c t .  the Ministry o f  Health h a s  rac0mendd.d that  one 
additional publlc health n u n e  and w h m  c a n  nun. wold lm needed in the sawice 
sUrdy m a  up to 1990.' The Hat Creek Project would r rsul t   in  one utra public  health 
Iwrsa being n. .dnl  In tha area up La 1990. 

- 
- 

4p.r8tlng casu wuld increase ?rea $120,663 in 1976 W 32U,475 i n  1990. w i t h  
average yearly  operating costs of 5199,733. The affect  of the   projwt  wuld ba to increase .c 

thr averag. yearly operating c a t s  by $12,495. 

A t  least om addftiorial anta1  health worker wuld be r squi r l  by 1962 w i t h  tha 
Hat Creek Project and should be sufficient to mt the n d s  of the  populatlon up La 1990. 
h Hat C m k  Project can account for one addltional mental hal l t?  wrbr over  the fore- 
carted  nquiraunts  vithout Vu project. 

* 

h capltal costs to establish  rental  health servicas I n  a rental   facil l ty i n  
the study area  wuld be 13000. The opwating  costs would fncreasa froll $21.375 i n  1976 to  
554,365 in 1990 and give average annual oparating costs of 541,744. With the  project 

rr 

IC 
., 
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3 . 4  50CIO-ECONOMICS - (Cont'd) 

there would be  no impact on capital  costs  but  there would be  an average yearly  impact on 

operating  costs of 116,302. 

( v i )  Ambulance 

One addi t ional   fu l l - t ime employee i s  needed presently  to  operate  the Second 

ambulance located  in  Ashcroft.  With  the  Hat Creek Project, 2 addit ional   fu l l - t ime employees 
and 2 more ahulancer  might be required i n  Ashcroft and  Cache Creek before 1990 depending 

on the demonstrated need.  One fu l l - t ime employee might be requi red  in   Cl in ton if the 
ambulance unit  there  receives more than IO0 ca l l s   per  year. 

When compared with  the  projected  Service  requirements  without  the  Hat Cre8k 
Project,  the  Ashcroft ambulance unit  might  require 2 more employees  and 2 more  ambulances 
as a resu l t   o f   t he  Hat Creek Project. 

The capital  costs  for  the  Ashcroft/Cachl Creek ambulance u n i t  up to 1990 with 
the  Project would bo $30,000 plus  the 1976 Capital  costs. The annual operating  costs 
would  increase from 137,500 i n  1976 to 1169.050 i n  1990, with average yearly  operating 
costs  of  1U1.327. 

The ef fect  o f  the  project  on the  costs  of  the  Ashcroft/Cache Creek u n i t  would be 

t o  increase  the  capital  costs $30,000 up t o  1990. The average yearly  impact on operating 
costs   for   that   un i t  would be $49.427. 

The costs  of   the  Cl inton &u5ulance unit  are  expected to be 115.000 i n   c a p i t a l  
costs up to 1990 and 15500 i n  average  annual operating  costs from 1976 t o  1990 with  the 

project. The capi ta l  and operating  costs  are  expected to remain  the same without and wi th  
the  project. 

(d)  Recreation 

I n  order  to meet the needs of  the  population  growth expected with  the  Hat Creek Project, 

improvements and addit ions  to  the  recreation  services system  would be needed. I n i t i r l l y ,  the can- 
munity  hal ls  in  Ashcroft,  Cache Creek, and Cl inton would need upgradlng and, possibly,  enlarging. 
More  open  space would have t o  be developed i n  Ashcroft and  Cache Creek i n  both  scenarios. B 

Addi t ional   recreat ion  facf l i t ies  such as a cur l ing  r ink,   bowl ing  a l ley,   indoor  swiming 

pool, o r  multi-purpose f a c i l i t y   n i g h t  be requ i red   in  Ashcroft, Cache Creek or  Cl inton  both  without 
and with  the Hat  Creek Project. However, the  choice o f   r e c r e a t i o n   f a c i l i t i e s  and the  t iming Of the 
additions  should be determined by the  residents o f  the  comunit ies and the needs of  the  construction 
workforce. 

(a )  

The ex i s t i ng   ra t i o  o f  population  per Human Resources worker for B . C .  regions,  excluding ~ 

the Lowar Mainland, was applied  in  calculat ing  requirements  for  the  service  study area. 
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fOr 2 addit ional  social wrkers and 1 support s t a f f  being needed up to 1990. Additional day c a n  
B u d  on the population f o r u a s t s  with the project. the Hat Crwk P r o j u t  w u l d  account 

serv ices  wuld also be nosdad as a n s u l t  of the project. I n i t i a l l y ,  these servicas  night be o f f e n d  
pr ive ta ly  from fami ly   dn l l ings .  

Cdpital costs with the prof- up to 19990 a n  no t   up -  to i n c n u e  over  the 1976 
capi ta l  costs. Operating costs would incnase frcu $98.707 i n  1976 to $147,457 i n  1990. with average 
yearly  Operating costs o f  $129,957. 

Then would be no iqlct on e lp i ta1  costs of sac i l l   serViC@l b a r e  Of the p a j e t ,   b u t  
the averag.  yearly i lqact on operating costs w u l d  be $32,250. 

The LC. Library  Oevetopnnt  Camisrion has developed  5tandards for l i b r a r y   s e w i c e s   i n  
8.C. Those standards ind lcata  that  scam addit ional spa- would be  needed for thp Cache C n r k  l i b r a y  

by 1982 w i t h  Scenario 2.' One Utr8 s t a f f  w u l d  be nHded i n  Ashcroft by 1982 with  Scenario 1. The 
C a r i b  Thoqson Micala  Library S y s t a  has supgastad tha t  a temora ry   l i b ra ry   i n   po r tab le   f ac i l i t i es  
might be placed a t  the construction camp to provide  l ibrary  sewicas for Un work force l i v i n g  
tiun. 

Without tiu Hat Creek Project. it was proj- that M addit ions to Un u l s t i n g   l i b r a r y  

fac.cf l i t ies and s t a f f  would be n..d.d I n  the service study a n a  up to 1990. 

c 

L 

I 

7k. o p r a t i n g  costs a n  up- to increase Ira 152,800 i n  1976 to JllS.750 i n  1990. 
w i t h  aweraga annul  operat ing costs o f  $96,623. Th.  avwage  yearly i W  on operating costs as a 
nsul t  o f  the p r o j u t  would ba $36,237. 

L 

(g) b m c t i o n s  

Y i M o u t  the Hat Crwk P r o j u t .  add i t i ona l   p roba t ion   o f t i cen   wu ld   no t  b. n n 4 . d  in  the 
SewfCe  study  ana. H a r v w  it 'is possible  that one addit ional  probation O f f i C W  m y  be IWUid by 
1982 or W. Extra space would have to ba p r o v i d d  for that person. L 

The capi ta l  costs for corrections s e n i c n  w i t h  the p r o j e c t  w u l d  be the r a n  as the 1976 
capi ta l  costs. The aver89.  yearly  operating costs would  increase fmn $22,400 i n  1976 to $32,775 i n  

' 1990 w i t h  the project ,   g iv ing average yearly  operating costs o f  $28,625. Capi ta l   costs   wuld  not  
incnue for t h i s  service as 8 n s u l t  o f  the project. b u t  the average yearly  impact on operating 
cos- w u l d  be $6225. t 

., 
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Addi t iona l   s ta f f  or fac i l i t i es   fo r   the   Ashcro f t   Prov inc ia l  Court  are  not expected t o  be 
needed as a r e s u l t  o f  population  increases  to 1990 with  the  Hat Creek Project. One sher i f f  i s  
needed present ly  to  provide  sher i f f   sewices to the  area as projected  “without”  the Hat  Creek 

Project. 

The Capit81  Costs up t o  1990 with  the  pro ject  would be the same  as the 1976 COStS. The 
annual operating  costs would increase  from $89,100 i n  1976 t o  5188,100 i n  1990. g iv ing  average 
yearly  operating  costs of lly).180. There  would be  no inpact on the  capital  costs of court  services 
with  the  project,  but  the average yearly  impact on operating  costs would be 152.960. 

L 

Rased on infomation  obtained  from  profassionals  in  the  study area, it i s  possible  that  
the  area  could  support  at  least one  more lawyer up to 1990 with as wel l  as without  the Hat  Creek 
Project. 

(j) Policr 
I 

TW ext ra  o f f icers   are  ant ic ipated  to  be  added to the  Ashcroft  police  force  over  the  next 
feu years.” I n  add i t i on   t o  these 2 o f f i ce rs .  7 more RUlP would  be needed t o  1990 with  the  Hat 

m Creek Pro ject . .   Addi t ional   o f f icers   for  highway pa t ro l  would also be  needed bu t   t he i r  numbers cannot 
be determined u n t i l   p r o j e c t i o n s   o f   t r a f f i c  volumes are  available.  Also, 1 or 2 more general  duty 
of f icers may be  needed by 1981 or 1982 to  service  the  project   construct ion cmp. The new RCMP 

f a c i l f t y  planned for 1979 should be adequate t o  1990. 

The total  capital  costs  for  the  Ashcroft  pol ice  service5  with  the  project would be 

1750,000 plus  the 1976 capital  costs.  Operating Costs  would increase frm 1420,000 i n  1976 to 
1735,000 in 1990. The pro ject  i s  not  expected t o  generate any inpact on cap i ta l  costs, but  the 
average y e a r l y   i w a c t  on operating  costs would be Sll9.000. 

Thr Cl inton RCMP detactannt would need 2 extra  off icers up t o  1990 as a resu l t  of  the Hat 
Creek Project. The e x i s t i n g   f a c i l i t y  space would be adequate over that  t ime  period. 

The annual operating  costs would  increase frrm 1140,000 i n  1976 t o  1210.000 i n  1977, with 
average yearly  operating  costs o f  1184,333. The average yearly  impact on operating  costs would be 
544,333. 

would be the  possible  addition  of a fu l l - t ime   f i r e   ch ie f   i n   Ashc ro f t   i n  Scenario 1 sometime between 
The only change required t o   f i r e  services i n  the  area as a resu l t   o f   the  Hat  Creek Project  

1983 and 1987. The annual operating costs  would increase from $24,768 i n  1976 t o  560.260 i n  1990, 
giv ing average  annual operating  costs o f  $45.290. The impact on operating  costs would r e s u l t   i n  an . 
average yearly  increase o f  514,398. 
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(11 bl lunicat ion 

r 
yh.n the n a  federal building which will house the  Ashcroft post office is coapletd,  

additlorn1 s t a f f  might be required. The oprrating costs for Scenario 1 would incnur fm $450,000 
in  1976 to Sl,U1.750 in  1990, w i t h  avrragr  yearly  operating costs of $834,900 in that Scanario. 
For k m r i o  2, the werating costs would increase fm $450,0W i n  1976 to 11,W,500 i n  1990. 
glving an avrrag. a n n u a l  f i g u n  of W l . 4 5 0 .  The effect  of the project on operating costs would be 
to i n c n a u  th. avrrage y u r l y  costs by $476,917. 

A radio  t ransdt tnr  and T.V. repeater might b r  requirad a t  tha construction C ~ Q P  sita. 
O t h m i s r ,  no addi t ional   t ranwit ten or repeaten would  be  needed i n  the s t u d y  a n a .  

(m) Carmrcial  Sewices 

(1) Comercia1 Sector Develoonnt w i t h  thr Project 

Glvm th. u n c e r t l i n  nspcnsr of the privata @arkst to potential  opportunities 
arising f r m  a  population inmum and thr lack of a wll-drf incd  nlat ioruhip ( i n  quantita- 
tivr t8m) betmen trade m a  papulation  levels and c-rcial  space .provision on a 
rqwn footage basis tha type of  c o a r r c i a l   n t a b l i s h t  which might br created i n  
ruponse to a population i m r r .  u w11 as to the m u n t  of the new camarcla1  activity 
i s  8StiUt.d on UI "Ohr O f  MglIitudl' b u i r .  

With thr pmjrct ,  th. combinad population of Ashcroft a d  Cach. Creek is  projected 
to incnm fm 3ZC4 to appmr iu ta ly  77W by 1990. In rerponsr to an increase  in the 

. trading  population of t h i s  magnitude, i t  i s  probable that uisting businesses wuld 

~ u l l  s ~ ~ r m r k r t s ,  p n o n a l   s r r v i c r   r s t a b l i s ~ n t s ,   v a r i e t y  stons with clothing a d  
howahold applianers. e t c )  would br astablished. 

Up.IId and that n N  buSiMsS8S providing  SaNiCU S i m i l l F  to UiSting  faCilitieS (@.g., 

In addition i t  is probable that w i t h  an expanded trad. a n a  poOulation a broader 
raeg of coaurcial  rrrvic8s and productr might b8cc.w availablr  including: 1. A mai l  
departmat s t o n ;  2. aiscrllan~w specialty ntail stores; 3. financr. insurance and 
legal off icrr ;  4. ' k r m t i o n  c o a r c i a l ;  and 5. larger conrmr durablrs. 

It  is also ant idpatad that a brnd tonrd increased i m o l v m n t  in   the  comrcial  
s m r  by mgional or national  chains will arise. both by set t ing up MW establishments 
md by purciusing u i s t l n g  rstablishmants e w d  by indwedent  proprietors. The small 

viable with. b u t  qwstionablr without. the p r o j e .  
shnppicg c m t n  rhich hu b m  propasad for Cacf~e Creek  would l i l u ly  br rconnmically 

I 
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m 

In t8ru of thr amount o f  n a  colwrcial  rpacr rkich is l i lu ly  to br m a t e d  - 
w i t h  th. p r o j e .  an 'ordrr o f  magnitudr" rstimata of gmss floor area i s  approximately 
5574 to 7432 a'. 

. \, 'I 

, 
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3.4 SOCIO-ECONOMICS - (Cont’d) 

With  the  project,  the  population  of  Clinton is   pro jected  to   increase from 800 t o  

approximately 1750 by 1990. An increase of t h i s  magnitude  would l i ke l y   g i ve  impetus t o  
the  Sxpansion of r e t a i l  and service  establishments  providing goods  and services  required 

on a regular or convenience  basis.  Establishments  marketing  specialty goods  and services 
or major consumer durable goods would not be l i k e l y  t o  l o c a t e   i n   C l i n t o n   i n  response t o  
this  population  increase. 

(n)   Indust r ia l /Serv ice  Comerc ia l   Fac i l i t ies  

( i )   Indus t r ia l /Serv ice   Comerr ia l  Sector Oevelopment wi th  the  Project  

It is   an t ic ipa ted   tha t   the  types  of i ndus t r i a l  and service  comercial   establ i rh-  
ments l i k e l y   t o   l o c a t e   i n   t h e   m u n i c i p a l i t i e s  would be c l a s s i f i e d   i n t o  two categories: 
1. establishments  providing  services t o  the  local  trading  area  population; and 2. esta- 

blishments  providing  services  to  the  Hat Creek Project. 

With  the  project and given  the combined population  of  Ashcroft and  Cache Creek, 
it is   an t ic ipa ted   tha t   there  will be an expansion not  only i n  the nunber o f   l i g h t   i n d u s t r i a l  
and service  comercial  establishments.  but a broadening i n   t h e  scope  and range of services 
avai lable as well. On an “order o f  magnitude” basis, i t  i s  est imated  that  fn  the two 
conrunities,  approximately 10 t o  20 ha of   land would be required  to  adequately  accowdate 

the demand.  No constraints or res t r i c t i ons  on the  supply  of  land  are  anticipated i n  
either  comunity. 

With  the  project.  there i s  also a possibi l i ty   that   establ ishments such as heavy 
duty equipment sales and service will f i n d  it economically  feasible t o  l oca te   i n   t he  Cache 
CreeWAshcroft area. It i s  possible  that  i f  serviced  land i s   a v a i l a b l e   a t  reasonable 
pr ices,  up t o  40 ha may  be required  to  accomodate  the dendnd. It is   an t ic ipa ted   tha t  
l i g h t   i n d u s t r i a l  establishments o f  th is   nature will tend  to  concentrate i n  the proposed 

l ight  industr ia l   area  south  of  Cache Creek, p r imar i l y  because o f  prox imi ty   to   the Trans- 
Canada Highway and the proposed  access road t o  the  project   s i te.  

I n  Ashcroft,  during  the proposed construction  period, some l i g h t   i n d u s t r i a l  

might  take  place i f  B.C. Hydro decides t o  develop o f f load ing   fac i l i t i es   o f f   the  CNR a t  
act iv i ty   assoc iated  wi th   the  t rans-sh ipwnt  o f  equipment and ~machinerL from r a i l   t o   t r u c k s  

Ashcroft. If the development  would take  place i n  Ashcroft.  approximately 3 ha of  land 
adjacent  to  the CNR i n  North  Ashcroft would be u t i l i zed .  

With  the  project,  the  mgnitude o f  the  increase  of  population i n   C l i n t o n  would 
l i ke ly   p rov ide  an impetus for modest expansion o f   l i g h t   i n d u s t r i a l  or service  comercial  
establishments  serving  the  local  trading  area  population. 

I n  general,  impacts t o  most service systems would occur i n  the  area o f  addi t ional   staf f ing 
rather  than  extra  faci l i t ies  required as a r e s u l t  of the  project.  Differences i n   a l l  service 
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requirements.  including  capital and op8rating costs ,  without and uith th8 project  would be mast 
substantial far education. 

The largast impact to the education s e w i w s  fn the study area.  in t e r n  of an incnase in 

tWY Sckool facility w u l d  b8 n o a d  in Sc8Mrio I. A n w  e l 8 m n t a y  s-1 facility  would b8 
enrollmnt, w u l d  be  found in tho a l m n t a y  school in Cache  Cn8k. In that co..unity, a n w  clean- 

nud8d al l0  in Ashcroft in kanario 2. A n . r  secondary school facility, or additions to the exfrting 
facility in Ashcroft. w u l d  b8 nqulmd in 8ither scmario. Without the project, it is unlikaly 
that Uus8  n w  facilities w u l d  b8 necassay. 

As wll aa affecting school facilities,  Considerably wre teachen would  b8  ne8ded in  all 
schools in the sanicl study a m  aa a nsult of the project. 

Th8 hospital in Ashcraft my reach its full capacity  at  peak  years of population.  but 
additional  facilities  rould  not  b8  n8ed8d u a nsult o f  the projact. The construaion  workfare8 i s  
not 8xprsW to h a m  a signiflcant  iapact on hospital services. The population  increaser aa a 
nault of th8 projut would  neelssltata the addition o f  horpftal staff. 

Four .on docton, ho addftfonal d8ntirU, and facilities for these professional's would 

without th. projut. 
be in th8 sarvic8 study a n a  in addition to thor8 mdieal and d8ntal servicss expa- 

Mn op8n space and additional mcnation facilities w u l d  be neadad fn  U!8 three conuni- 

trp. o f  facility and the timing o f  iU addition  should b8 d8temin.d by th8 local n s i d e n u  these 
facilities w u l d  still be n8eded. esprcially b8Dren IS81 and 19.83. 

ties and in th. Hat C m k  Valley  because of th added  population  with Uu projut. Although  the 

h a 1  n s i d e n u   w u l d   u n t  moon cultural resouras on account of the proj.ET, but, as with 
n c m t l o n  senic8a. th exact n a t u n  o f  thase msollrces should  be d8tamined by th8 camunities in 
the s t u d y  ana. 

Eecause'of the pmjrst. aon libriiy $paca w u l d  be required in Cache C n e k  in  Scenario 1, 
and .on library  staff in Ashcroft  in  Scenario 2. Also, a portable librry facility  would b 8  needed 
at th conatnation cam. 

In Ashcroft  and  Cache C m k ,  five an police OfflCWS would b8 rV4uired b.CdUS8 Of  th8 

1ncreu.d populatfon v i m  the projut, and ho extra officers  would be needed in Clinton. In addf: 
tian. on. or t x ~  police  officers  would  be needed to sewice the construction camp durfng the peak 
yean. 

3 - 52 

t 

L 

* 

- 
Part Four 



3.4 SOCIO-ECONOMICS 

3 . 4 . 5  Cornunity and Reqional In f rast ructure 

(a) Cornunity  Infrastructure 

(i) Water S v s t a  

With  the  project,  additional  improvmants  required i n  Ashcroft would include: 

1. Supply mains and booster  station  upgrading t o  serve Mesa Vista bench. 

2. Expansion of reservo i r   capaci ty   to  serve the Mesa Vista bench area. 

I n  Cache Creek, improvements tha t  would be required  with  the  project  include: 

1. New water  intake. 

2. New water rese rvo i r   t o  serve the  east  sector of Cache Creek. 

3. New supply main and reservo i r   to   serve  fu ture  l ight   indust rua l -serv ice  comekia l  
development  areas imediate ly   south  o f  Cache  Creek. 

Trunk main extensions  would be required i n   C l i n t o n  with the  p ro jec t ,   in   add i t ion  
t o  storage  expansion a t  the  source  of  supply. t o  serve  the  proposed new development  areas 

i n  the  westerly  sector  of  the  vi l lage. 

(if) Sanitary Sewcraqe System 

With  the  project, it is  ant ic ipated  that   the  populat ion  leve l   in   Nor th  Ashcrof t  
would exceed the I800 leve l  and as a result,  upgrading of the  Tingley  Street lift sta t ion  
and the  forcemain across the Thompson River would be required.  Also, a second o u t f a l l  
sewer main t o  connect to   ex is t ing  pr imary  co l lectors  on 6 th   S t ree t   i n  South Ashcroft would 
be requi red  wi th   fur ther  development i n   t h e  Mesa v i s t a  bench a n a .  

A new trunk main t o  serve the   fu tu re   l igh t   indus t r ia l /serv ice   comerc ia l   deve lop  
n n t   a n a  south o f  Cache Creek would be the  only  impmvmant  required  with  the  project. 

I n  Clinton,  major improvements as a resul t   o f   the  pro ject  would include  the 

extension o f  t runk mains t o  new development areas in   the  wester ly   sector  of  the  vil lage. 
Costs for   extending  t runk mains are  expected t o  be r e l a t i v e l y  low. Also, upgraded disposal 
facilities are  ant ic ipated  to  be required  with  the  project. 

(iii) Sol id  Waste Oisoosal 

The c o m n   l a n d f i l l   s i t e   u t i l i z e d  by the  v i l lage of Ashcroft and Cache Creek has 

adequate capacity t o  accmodate  the  projected  populat ion  increases  both  with and 
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3.4 SOCIO-ECOM)IIICS - (Cont'd) 

k i thout  the  project .  The e x i s t i n g   l a n d f i l l   s i t e  has s i m i l a r l y  adequata capacity for the 
v i l l a g e  of Clinton and surrounding  areas  both w i t h  and u i thout  the project. 

O Iv r l op rn t   upans ion  in  Ashcrof t   wuld  tend ta increase  congestion a t  the 
Wren River  Bridge and the  access road ta Mesa V i s t a  Bench. Thnfon,  upgrading o f  
th8 above  madmay CD.pOnentS 6 igh t  b. nmded  with the pro jec t .   par t i cu la r ly  under 
Scenario L 

In Cach. C m k .  UW p r o j e c t   w u l d   n q u i r e  upgradicq  the  following  mads: 

L Upgrading u i n  access mute (quartz  RoaUStage Road) ta east sector of the  vi l lage; 
under Scenario 2. t h i s  accsss mad w u l d  have to  be extended  eastward t o  nconnea  ta 
UW TlWlS-C.Md.  Highday. 

2. Ext8nsion of n.r  accns mad  south to provide  entranu to the proposed i n d u s t r i a l /  
service  c-rcial  ana  south of the vi l lage. 

3. Extansion of  Old Staqe Road north ta C o n n e  i n to  Carfboo Highway. 

A nau accns m e d   w u l d  b i  n q u i n d  with the  pro ject  i n  Cl in ton ta saw. the  proposd new 
d i v e ~ o p c w t   a r e a w s t  of the community. 

Although no major trunk stom snnr f a c i l i t i e s   w u l d  be - ired i n  Ashcroft. 
s w 8 r a l   o u t f a l l s  fxa the  natural  drainage courses ta the r i v 8 r  w u l d  be nnded. In Cach.e 
C m k  and Clinton. no a j a r  trunk stan s m r a g e   f a c i l i t i e s   w u l d  be required i n   l i g h t  of 
th8 general  accessibi l i ty of natural  drainage  features. 

AIhCroft and Cl in ton might uperfence s o u  short tam delays or tin lags i n  
thair infrastructurn  expansion programs: e.g. f fnancing  capital  isprovewnts,  including 
tha securing of colritamts far i n f r a s t n r t u n  grants fma senior governments. 

(b) Regional I n f r a s t r u c t u n  a 

Each of the u t i l i t y   c w n i e s  - B.C. Hydro. B.C. Telqhone and Inland  Natural 
Gas ind icats  Uuf no problam a n  mt i c ipa tsd   i n   p rov id ing   add i t i ona l   s~ rv i ces   i n   Ashc ro f t ,  
hch. Creek and Clinton. However. a s ign i f i can t  amount of lead  t ime  wuld be needed ta 
avoid  delays i n  the d e l i v e v  o f  n.r services  during  rapid  developwnt episodes. 
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3.4 SOCIO-ECONOMICS - (Cont'd) 

U (ii) Transportation 

The  Hat  Creek  Project would necessitate an increase in both  vehicular and truck 
traffic through the  local cornunities  as-well as the  regional  highway  system.  At  present, 
Highway No. 12 provides the  only  access between the project. the  main regional  highways 
(No. 1 and No. 97) and  the nearest cmunities. The proposed access road to the project, 
available in 1980, follows the  Hedicine  and Cornwall Creeks and  intersects Highway No. 1 
near the  south end of Ashcroft. 

Table 3.4-15 provides estimates of probable passenger conmuting  patterns  for 
those time  periods when maximum traffic might be expected. The  greatest volum-as are 
likely to occur on  Friday nights, during  the peak  construction  years (1982 and 1983) as 
canp residents  leave the area for the weekend. Although  the volume  and timing of  evening 
trips for entertainment could  not be estimated,  they  are  likely  to be substantial. 

The  major  passenger vehicle  impacts  anticipated would  occur at the  junctions  of 
the B.C. Hydro access road with  Highway No. 1 and Highway No. 12 with  Highway No. 97. The 
volumes  of  traffic arriving  together at  the junctions  would  produce  congestion and  pose 
safety  hazards  as they  access and egress Highway No. 1 and No. 97. The safety  hazard 
would be particularly  severe during s u m r  peak highway traffic tines. 

Truck movements, chiefly from the  railyard  and  to  the site,  would approximate 
50 vehicles per day. The  major  concern  with  respect to these vehicles occurs at their 
point  of access to the M j o r  highways. where they present  a potential  safety  hazard 
moving  into through traffic. 

I 
3.4.6 Local and  Reaional Government 

1 
(a)  Local Government  Structure - Hanaqenent and Provision of Services 

m 

Ashcroft,  would  necessitate  a  greater level of  planning and administrative activity on the part of 
The rapid growth Pates  projected f o r  the comunitier. in particular Cache Creek and 

government. Time lags in the delivery o f  services and  processing o f  development  applications  would 
probably result i n  initial years of cornunity growth: It is estimated that  a lead time of about 1 
to 1.5 years  would be required  to enable  the  municipalities to  start  and complete  the changes  and 
modifications  required in the local government structure,  even with  a  cormunity plan  and  implementa- 
tion  bylaws in force. 

(b) Municipal  Finance  and Budqetinq 

A  comparative  evaluation  of projected  expenditures,  revenues, assessments and tai rates 
for each municipality indicates that  over  the long term. each of  the  municipalities would be finan- 
cially  capable of carying out its responsibilities  without imposing  undue tax  burdens on  taxpayers. 
both  with and without  the project. Temporary fiscal difficulties in Ashcroft and Cache  Creek  might 
result in excessive increases in taxation levels during  the first few  years  after  project 
conmencement. 
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P r o j r t i o n s  of g a v e r a n t  u p a n d l t u n s  covwed the  following  catngories: 

1. Genral g o v e m t .  

2. Pmtactivr sewins. 

3. TFmSWFtatiM. 

4. &nat ion  and cultural. 

5. Publlc  health and w l f a n .  

6. E n v l r o m t a l  develapamt. 

7. Fiscal u n i p m n t  services. 

8. Gther serv icn .  

9. Emironmta l  iualth. 

l0. !&tar. 

b t r i b u t i o n s  to oUur aqencles for w h i c h  tha wnlc ipa l i ty  collw.ts taxes an not included i n  the 
pmju t ions .  The proju t ions  o f  upenditurns have b u n  adjustd to nflut tha " ~ t  costs" to the 
un ic ipa l l t y  thus taking Into  consldmration  available  senior g o v e m n t  grants as wll as Contribu- 
tlons f r a  d.ve1ap.n n a l i r e d  by imp lan ta t ion  of a Owelopunt Cost Charge 8y ln .  Pmjseted 
nvenws considmr property tax sources as wll as nowproperty tax sources s x h  as: 

1. Grants In lieu of taxes. 

L 

z 

t 

li 

L 

2. Rwenua sharing pmgr-s. 

3. XnfrutMUln grants. 

4. Municipal incentives grants. 

5. Salu o f  services. 

6. Oevelapunt  cost charges. 

7. Ravenues f r o .  mm sourc~s.  

In projecting  property assesrunt levels, the bare year i s  1976 and projections an Mdm 
for residential and nowresidential assessments. Residmtial asrrssmntr a n  u p s e t e d  to increase 
i n  d i n c f  proportion to tha rat. of population imnase .  The pnsent   ra t io  of non-midential to 
t o t a l  assessments w u l d  r w a i n  s t ab le   a t  about 37 percent In Ashcraft and dmcreasc slightly fmm tha 

c 
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presently  high  level  of 62 percent i n  Cache Creek. In  Cl inton,  the  non-residential component of the 
assessment base i s  expected t o  change in  d i rect   proport ion  wi th  populat iOn changes. 

With  the  project, it i s   p r o j e c t e d   t h a t  user  rates and charges f o r  water and  sewer Services 
would not  increase t o  levels  which by Provincial  standards would be considered  excessive  that i s ,  
charges i n  excess o f  1150 each. 

The projected  data  required  for   the  calculat ion of p rope r t y   t ax   ra tes   a re   smar i zed   i n  

Table 3.4-16 for Ashcroft,  Table 3.4-17 f o r  Cache Creek, and Table 3.4-18 for   Cl inton. The fol lowing 
subsections  provide a comparative  evaluation o f  projected  tax  rates  for  each of the above 
cwnuni t ies.  

(i) Ashcrofr 

Tax ra tes   a re   p ro jec ted   t o   r i se   rap id l y   i n   t he   i n i t i a l   pe r iod   a f te r   p ro jec t  
conmencement.  Tax rates  are  then expected to  gradually  decline,  reaching a  comparable 
leve l   w i th   ra tes  pro jected  wi thout   the  pro ject   in  1986. I n  1990, the tax ra te  under 

Scenario 1 reflects  the  increase i n  populat ion  to  the 5000 leve l ,   a t  which  time  the 
munic ipa l i ty  i s  required  to  f inance  pol ice  protection. 

( t i )  Cache Creek 

With  the  project, it is   p ro jec ted   tha t   tax   ra tes  will jump sharply i n   t h e   f i r s t  
year  fo l lowing  project  comencement, ref lect ing  the  rapid  expansion  of  the  local government 
structure  required  to  adequately  handle  the  increased  level of  development a c t i v i t i e s   i n  
the  conaunity. Under Scenario 1. it is   pro jected  that   wi th in   three  to   four   years  fo l lowing 
pro ject  conmencement. tax rates  wi th  the  project  will be roughly  equivalent  to  tax  rates 
without  the  project.  In 1990. the  sharp jwnp i n  taxes under Scenario 1 i s   a t t r i b u t a b l e   t o  

the  increased  expenditures on the welfare  function  required when the  population reaches 
the 2500 1 eve1 . 

Under Scenario 2. it i s  projected  that   tax  rates will exceed tax  rates  without 

the  project  by an average of approximately 30 percent.  This can be at t r ibuted,  amng 
other  things. ta the  following  fICt0I-s: 

1. With  the  project under Scenario 2 ,  the  population i s  p ro jec ted   to  exceed 2500, hence 
the   mun ic ipa l i t y   i s   requ i red   to  make contr ibut ions toward the  welfare  function. 

2 .  Uith  signif icant  populat ion  increases under Scenario 2, the  per  capita  taxable assess- 
ment l e v e l   i s  expected t o  decrease. 

3. The smal ler   the  s ize  o f   the  munic ipa l i ty .   the  mre  s ign i f icant  i s  the  ef fect   of   the 
basic $30,000 grant  given  to all munic ipa l i t ies  as p a r t  07 the Revenue Sharing 

Progranne. 
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WfthoUt the Projut, the tax rates a m  projected t o  increase by about 6 nillr 
*en tha population  increases fnw 810 to US3. T u  rates a n  profuted to be only  slightly 
nigher (less than I mill) m'th the projut than without it. 

The role of the Regional District would be planning for n a  devalopunt in the unorganized 
rural anu of the study area. The Thompson Hicola  Regional  District has w c m t l y   d a r k e d  on a 
planning  program  which should culnfnate in tha adoption o f  an Official Regional Plan by the  latter 
part o f  1978. The Regional Plan will establish  policies and guidelines for cwrdinating n.y davelop- 
mnt in these unorganized anas. The Regional  District  night  participata  with  the member 
municipalities in th. s t u d y  a n a  in  joint  financing programas for certain  sewicas, and  in  particular, 
=nation and cultural services. 

c 

* 

3.4.7 Social  Environment 
- 

(a) Introduction 

Ra Hat C m k  Project would af fect  the social envfmrrmt through  changes in the nawral 
amvlmnmant; changes in u M o r i c  structun and opportunity:  papulation  chacqas and c o u n i t y  upan- 
lion: and adjustmnt p r o b l a  assacletad with rapid  change and davelopawnt. Social i m p a c t  is vinnd 
V H n f o n  fn  t e r m  o f  quality o f  life alterations. Quality o f  life  changas would primarily occur in 
th. local study ana. particularly Ashcroft, Y c h e   C m k  and the Hat C m k  Valley. Minimal effects 
would  occur awng the broadmr  population of the rqion.  Table 3.4-13 s u r i z r s  sacial impacts  over .t 

the life o f  th. Project. 

-. 
io 

(b) Imacts Rerultinq f rw Chanqas in the Hatural Env+ronmant I 

In this section, spilloven associatad  with the projut that nsul t  in a loss of amenities 
available from a natural envirommt a m  of p r i m  concern. Social  impact a s s a s s m t  should  weigh 
tha typ.s of w n i t i u  provided by the natural nsources without th. project. tha nduction of such 
u n i t i e s  as a nsul t  o f  the project. tha population(s) wtmse quality o f  life w u l d  be affected, and 
the penunrnce of these losses. as r l l  as other crlteria of significanca. 

r 

L 

The r j o r  changa in the natural a m i r o m n t  arising fnw project e l e n t s  in tha Hat 
C m k  Valley includ.: nduction in the quantity  and  quality o f  agricultural.  recreational and 
f o m t  I d .  nduction in the quantity and quality of wfldlife habitat. nductiOn in the flaw charac- 
teristfcs and quality o f  surface and gmunduter  supplies, nduction in Hat C m k  fish  population, 
f n m a s e  in noise  levels and alterations in m i s e  Charactaristics and nduction in the quality o f  
tha ambfmt air. ... 

L 

The individuals  atfactad includ. valley  residents (30-4U pwpla) and other usem of the 
valley. It a p w a n  that a fan valley residents  might  have to mlocate as a dfrect result of land . 
alienation but a a s t  rssidents w u l d  not have to relocate. With respet to the changes  identified in 

It 

- 
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3.4  SOCIO-ECONOMICS - (Cont'd) 

the  natural  environment,  the  evaluation o f  amenity  resources l o s t  and consequent reduct ion  in  the 
qua l i t y   o f  life would be a subjective  decision on the  par t  o f  the  individual(s)  involved. Hat  Creek " 

Valley  residents would  tend t o  value  the  amenity  losses  higher  than  non-residents who use the  val ley 

only f o r  recreat ion o r  other purposes. 

The proposed  access  road, p ipe l ine and transmission  l ine  corr idor would alienate  small 

amounts of  agriculture,  forest and recreational  lands, as wel l  as  some stream and fishery  disrup- 
t ions.  However, the economic  and social consequences are  considered  insignificant. The proposed 
a i r p o r t   i s   u n l i k e l y   t o  generate s igni f icant  negat ive  social  impacts i n  the  short run. The residents 
of a l l  study  area communities generally  favoured  the proposed a i rpor t ,   the  benef i ts   o f  which  would 
accrue t o  non-comercial users o f  t h e   a i r p o r t   f a c i l i t i e s .  

On the assumption that   the  o f f loading  fac i l i t ies  would be located  at  the CNR s t a t i o n   i n  
Ashcroft.  increased  trucking  during  the  construction  period on the   l i ke ly   rou te  would af fect   residents 

and others i n  the   v ic in i ty .  These ind iv iduals  would have to  adjust   to  minor  d isrupt ions and addi- 
t i ona l  noise, a l b e i t  minimal,  associated  with  addit ional  traff ic and o f f l oad ing   ac t i v i t y   i n   t he  

area. It i s  t o  be expected that  residents would have s m  concern  about  the potent ia l   for   road 
hazards and r i s k  of in ju ry   w i th   the  presence o f   a d d i t i o n a l   t r a f f i c   i n   t h e   l o c a l  area. However, 
there i s  no reason  for   th is  potent ia l   to be rea l ized  g iven  ex is t ing  t ra f f ic   regulat ions.  

I f  the No. 1 booster pumping stat ion  for  the  water  intake  operates  without  acoustical 
m i t iga t ion ,   the   inc rmnta l   no ise   leve ls  would  probably a f f e c t  15 t o  20 residents i n  the   imed ia te  
area. Some o f  these  residents  might  find  the  constant  incremental background noise  incompatible 

wi th   res ident ia l   sat is tact ion.  However, the proposed mi t igat ion  a t   the pumping s tat ion would offset 
the  signif icance  of  this annoyance. 

.I (c) Impacts Resulting  from Changes i n  Economic Structure and Opoortunfty 

I 

I 

1 

The Hat Creek Project  would create a large number of  short and long t e r m  employment 

opportunities,  lower  unemloynent  rates i n  the  short  run,  create employment oppor tun i t ies  for  
individuals  wanting  to  enter  the  local  labour  force and generate  opportuni t ies  for   indiv iduals  to 
improve t h e i r  employment posit ions  In  the  region. 

the  study  area. It i s  understandable tha t  s o w  local  residents would be disappointed if t h e i r  
The pro ject  would also  raise  the income and employment expectations  of many residents i n  

expectations were not  real ized.  Hmever.  the  hir ing  practices of B.C. Hydro as d i c ta ted   i n   t he  
labour management contracts and laws r e l a t e d   t o   d i s c r i m i n a t i o n   i n   h i r i n g  would i n h i b i t  maximizing 
local  ewloyacnt. - (d) Impacts Resultina from Population Chanqes  and  Community Expansion 

c 
The pro ject  would r e s u l t   i n  a large and rapid  populat ion  increase  in  the  local  study area, 

producing a number o f  personal  adjustments on the  part  of exist ing  residents and inducing expansions 
i n   c m u n i t y   s o c i a l  services. c m e r c i a l  goods  and services,  housing and comuni ty   in f rast ructure.  
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Eph.ura1  reductions in the  quality of life  night  result in the local area  through  the process'of 
providing  services and integrating the population. 

Over the loqer run, personal a d j u t a n t s   w u l d  normalize  and new social pattarns wrge. 
Exp.nd.d servicrs would  provida  benefits to the local pwple through  greater  Choice o f  mar. convenient 
md p m b b l y  aan efficient  services than that liluly to occur  without  the project. For nost resi- 
d m t s  of the study ana, changes in the physical Character of the settlewnt  Counities  wuld 
m h u r m  the quality of life. Thm bemfits o f  additional incom and employment w u l d  Continue  over 
the life o f  the project. 

(e) Social and Camunity Adiustmnt Problem 

Adjustant p m b l a s  might Occur as a result of Changes in social behaviour  and health; 
c h m s  I n  c m u n i t y  stability;  changes i n  casnnrity 'social stratification a d  structure. Tha 
adjust..nt probless  identifiad  below wt be v i d  as potential and the signfficance o f  them is 
u n m  in the sp(CifiC case o f  the Hdt Creak Pmject. The mason for these caveats I s  that infer 
m2.I n r e  primarily  made about adjustmnt  problas based on those upedencnd on Comarabble 
projecta. 

S e r  cDlunftier affrct.d by ldrg~rcalr industrial dmvelopnnts a d  rapid  population 
growth have u p d e n c a d  considerable incnases in petty crims.  The proximity of the construction 
c u p  Ia&ur force and any incnasad f l a  of u n m l o y d  job snkers w u l d  tend to increase  transiency 
Iwels in th. study a n a  c-nities. Because  alcohol  consumption  would  tend to increase. tha 
potantial  exists for alcohol-re1at.d problems. Other a r e u  subject to rapid  growth have experiancad 
an  Increase in juvmile delinquency and venereal disease. 

k residents  might  question Uw values and asfuqt ions of the established  residents, 
possibly  creating concerns in the c a u n f t y  through the adjustant period. On the other hand, the 
Projact w u l d  likely nduce out-migration fm th. study area, increase m l o y a n t  upportunitfar as 
n l l  as provide  an incmtive for fomr reaidants to return to re-8stablish residency. In particular 
m r e  1-1 young  people  would k i n  in the local colaunities  with  the  project than without  it thus 
contributing to family stability. 

Social stratlfication w u l d  occur through  sagregation o f  individuals in housfng  developments 
built for Hat C m k   P r o j m   w l o y n s .  The major effect o f  this  stratification w u l d  retard integra- 
tion be&.m n . r m r s  and u i s t l n g  residents. Over ti-, th. pmcess of intqration would  require 
u n d m m i n g .  md a d j u t a n t  on the interpenonal as nll as ccmunity level. Changes in  local 
politics in tenn o f  key individuals and the nlative stnngths o f  v e s W  intenst groups w u l d  
likaly occur. N.r organizations w u l d  b. fonnd that w u l d  mnt tha needs o f  camunity  nsidentr as 
n l l  as n n  we& and activities increasiq the quality o f  life in tha c w n i t i e s  and assisting 
the  intqration o f  different nsident groups. 
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3.4 SOCIO-ECONOMICS - (Cont'd) 

3.4 .8  Native  Indian  Studies .. 
(a) Employment 

The Hat Creek Project would provide a larga number of employment Opportunities. I n  
addi t ion  to   adding  to   the  to ta l   nmber   o f  employment oppor tun i t ies  avai lab le  in   the area, the  Hat 
Creek pro jec t  would o f fe r   the   loca l   Ind ian  people a mdrginal  benefit i n  t h a t  it i s  located near the 
Reserve, thus  easing  the  comunication and t ranspor ta t ion   bar r ie rs .   In   l igh t   o f   cur ren t ly   h igher  
Indian  than  non-Indian  unaiployment and the  forecasted  level   of   local   area  part ic ipat ion,   the number 
o f   j o b s   l i k e l y   t o  be taken by Indians would not be extensive. It would  appear t h a t  unless  special 

steps, such as the davelopment of  an af f i tmat ive  act ion Drogra!4 are  taken  to  resolve  specif ic employ- 
ment problems  of Ind ians,   the  l ike l ihood  o f   s ign i f icant  employment benefits  accruing t o  the  loca l  
Indian  people,  certainly i n  t h e   s h o r t   t e n .  would be  low. 

The proposed pro jec t  would create some  waga employment  and business  Opportunities i n   t h e  
loca l  economy. which  might o f fe r   fu r ther   po ten t ia l   fo r   Ind ian  employment benefits.  Although  there 
a igh t  be s o m  loss  o f  employment in   the   agr icu l tu re   sec tor  as a resu l t   o f   t he   p ro jec t .   t he   l ack   o f  
r e l i a b l e  data  precludes an accurate  predict ion  of  employment  changes. No s ign i f i can t  impacts  are 
anticipated  with  respect to Indian non-wage  employment. 

The Hat Creek Project  i s  expected to   p rov ide  an overa l l   pos i t i ve   fo rce   in   ra is ing   the  
leve l  o f  Indian  incoms. The bas ic   ra t ionale  for   th is   conc lus ion  is   that . the  pro ject  would  generate 
income through  direct ,   indirect  and induced employment opportuni t ies  far  i n  excess o f  employment 
opportuni t ies  that   a ight  be displaced. if any. Also,  the  project would not have  an appreciable 
e f fec t  on  non-wage income or income-in-kind. The Hat Creek Project  would provide a large number o f  

employment pos i t ions   in   sk i l led   t rades   hav ing   h igher  wage leve ls ' t han  any t h a t   e x i s t   i n   t h e  are,a a t  
the  present time.  Therefore. the  greater  the employment o f   I nd ians   d i rec t l y  on the  pro ject  as wel l  

as other enployment Opportunities  generated by the  project ,   the  greater one would  expect the income 
benef i t s   to  be. 

Local cost o f   l i v i n g  increases that might r e s u l t  frw the  project  would  reduce the  real  
incane  of  Indians and non-Indians on f ixed incomes or incomes t h a t  do not keep  pace with  the  general 
t rend Of pr ices. Lease revenues received by loca l  bands might a150  be reduced i f  the demand f o r  

grazing  land  declines and the  exist ing  Ashcrof t   a i rport  i s  taken  out  of  service. 

(1)  Comunitv/Construction Force Interact ions 

Although  the  anticipated  construction work force  would l i k e l y  be very  stable 
from a social  point  of view, intaract ions between the  predominantly male work force and 
the female Band  members  may lead  to   soc ia l  impacts. 
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The large numbers o f  malas unattached on either a temporary or a pemment 
basis, the length o f  the constructfon phase o f  the project and the fact   that  the w r k c n  
would b. l i v fw  ei ther  i n  the local c o w n i t i a r  or fn  camps nearby the cmmunities, would 
p r o b a l y   n a u l t  i n  the davelopunt o f  i n t a r r c f a l  personal mlatfonships. 

I f  tk.ae n la t fonsh ips   am  de t r iwn ta l ,   f u i ly  or narital   dishamny among 
Reaerve na fden t s  MY occur as wall as the incidence of addftfonal  stress and other 
p r o b l m   n l a w  to wntal  health,  alcohol abuse and act4 o f  v l o l m e .  However, the level 
and s f g n i f f u n u  o f  such potantfa1 f m p a c t  cannot b. m l i a b l y   p m d i a d .  Also. the poasible 
a c N r n n c e  o f  discrfnfnation and prejudice  subsequent to an increase i n  the non-lndian 
populatfon defies p d f c t f o n .  

The p r o j u t  would tand to fncmue the Rasewe populationa by lrssrning the 
mtivation o f  8.nd .slb.rr t o  leave the Resew. faor economic muona and by provfding an 
incentfve for a m  Band a b e r s  to mtum to the ama to partfcipata I n  an wandad 
eco-. Hmmver. Indfanr who percefve or nalfxm  Iffastyle  changes aa a result of the 
p a j u t  might lrwv. the ama. Themfom, two-opposing forces am anticipated to affect  
Indian populatfons fn the study area. the net e f f u t  o f  which  i s  uncertain. 

had on Air quality and Clfaatfc  Assessunt Reportu and the ipidrsfology 
 pert.^ no algnfflwt Impacts am antfcipaud to be uperfencad by the I d f a n  as a 
mault  o f  tk. project.  Nagatfve e f f -  identfffad i n  the mport includa  a  reduction i n  
vfs ibf l i ty  fro. fugitfve dust In  the net C m k  Valley and an fncnase  i n  n l a t i v e   h w i d f t y  
w f t h i n  5 b o f  the source which wuld  produce additional local fogging.  Fugftivr  duat can 
haw  potmtial &en4 b a l t n  consaquencea. The wader fs m f e m d  to SectionS 3.1 and 
4.1.1 for addftfonal  discwrfon on air  quality  considerations. 

The maidants of Banapart. Reserves No. 1 and 2 might uperfence adverse  health 
iqact4 i f  they obtain t h e f r   d m a t f c   w a u r  supply fw Hat C m k .  RH signiffcance of 
thfs fapact, f f  any. depandr on the pountial  negative water quality effects identiffed u 
and manner in  whfch -tar is  collectad and d f s t r i b u w .  

c 

I 

L 

c 

I 

The Noise Rqor t14  o f  the Detailed  Emironrntal  Studfes d id  not  fdentffy any 
sfgnificant iapacts for any of the Reserves i n  tk. s t u d y  a n a .  

Because o f  uncertain futum d a d  condftions and supply adjustmnts  relatad to 
coaunity  sewfcer  potential  impacts on Indians am d f f f i c u l t  tn aasess. Nevertheless. no 
s f g n f f l u n t  adverso impacts am likely to be experienced by Indians aa a n s u l t  o f  incnared 
dammi for  sacfa1  services. 

L 

" 

I 
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3 . 4  SOCIO-ECOMOMICS - (Cont'd) 

(d) Resource-Use Imoacts 

Fisheries 

The Fisheries Report" and the Water Intake Report16  concluded that  there were 
no s ign i f i can t  impacts ant ic ipated  for  salmon, t r o u t  and o the r   f i sh  species as a r e s u l t   o f  
the  project. However, the  diversion  of Hat Creek w u l d   s i g n i f i c a n t l y   a f f e c t   f i s h  resources 

i n   ce r ta in   s t re t ches  of Hat Creek. Also  potential adverse  impact on the salmon populet ion 
might  reSult from the Bonaparte River  crossings  by  the  water  intake  pipeline and the 
proposed n w   p r o j e c t  access road.  Given the  to ta l   f ish resources o f  the  local area and 
region these  resource  losses  would  not  affect  the  Indians i n  a s i g n i f i c a n t  manner. Also, 

increased  fishing  pressure  might  adversely  impact  Indian  recreational and subsistence 
f ishing. 

Wildlifc 

Because the game ha rves t i ng   ac t i v i t y  and trapping on the  par t   o f   loca l   Ind ian 
people i s  ainfmal.  the  impact of some possible  wi ld l i fe  losses  are expected t o  be minor i n  
terms  of  consumptive use and income aquivalency. 

Aar icu l tu ra l  and Natural  Vegetation 

The lack  of   bar ic  informat ion on the importance and use o f  natural  vegetation; 

the  extent  of  agricultural development on  and off-Reserve: the  potential  reduction  of 
p roduc t iv i t y  o f  grazing  land  through  air   qual i ty changes: and present and future  lend use 
on the  part  of  Indian  people  precludes  accurate  predict ion o f  impacts, if any, and  con- 
sequent ly  the  s igni f icance  of   potent ia l  impacts. For example, t he   p ro jec t   wu ld   d i ve r t  
5 w  i r r i g a t i o n  water use f r o m  lands  that  cou'ld be i r r i ga ted   i n   t he   f u tu re   bu t   t he  impact 

cannot be direct ly  ascertained  without  the  land use plans  developed by the  Indian  pwple. 

(e)  Cultural  Impacts 

The i n f l u x   o f  a large number of  non-Indian  people  into  the  area would intensi fy  the  ethnic 
minority  status  of  the local Indian people. Ind iv idwls   that   a t tach  S ign i f icant   preservat ion  va lues 
on the   t rad i t i ona l   I nd ian   l i f es t y le  would  probably be impacted by the  incidence of in te r - rac ia l  
marriage and relat ionships.   the  potent ia l   reduct ion  of   land based a c t i v i t i e s  and  any erosion o f  
cultural  identi ty.  Although  the  increased  pressure  of a non-Indian  culture and l i f e s t y l e  would 
suggest a negative  impact on Indian people, the  signif icance of impact  cannot be determined. 

(f) Settlement  Impacts 

It i S  no t   an t ic ipa ted   tha t   the   p ro jec t   wu ld   resu l t   in   s ign i f i can t  changes i n   t h e   s e t t l e m n t  
patterns  of  the  large  majori ty  of Reserve residents i n  the  study area. 
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3.4.9 

SOCIO-ECONOMICS - (Cont'd) 
Recreation 

Construction  impacts o f  concern to mcmation a n  those  which  Create physical disturbance of 
the land surface. For tha most part thasa  impacts am causad by land clearanc8 for construction of 
facilities. Oust, naira and othar inpact4 a m  lass  significant  baing rrsponry in charactrr. 

Fig. 2.5-1, Part Thhm). The mim. plant and so.. offsit.  facilities am located in Area  A and E and th. 
Construction  imp+cts occur pndminantly in thm analysis araas; A n a  A. 0-3 and C-3 (refer to 

baldce of the offsit. facilities a n  found  predominantly in A n a  C-3. 

Th. second major ncnational impact o f  conc8rn is the  inducad mcmetion dssand cmat8d by the 
conatruetion  labour force. It is anticipated  that warkan will take  advantage o f  the m a t i a n  resouxes 
and facilities  within th8 Valley  and  naarby areas creating  nuch  greater  recreation pressum than  exists 
a t  pnsmt. 

( a )  Physical Disturbance 

F r m  th. mcnational perspective, const?w3ion and operation ImpactJ will ovarlap  during 
%he period betmen 1978 and l987 at tha 8nd o f  which it is assumd a11 four powrplant units will b. 

built and luwtioninq. From the standpoint o f  land disturbance  it can ba a s s u r d  that areas covered 
by the ash d m p s  and tha full open  pit C M l  mine will grow to n a c h  thair ultimata  sira over nuy 

ywn. but at the time operation begins ucavatian and filling d l 1  have  affected  relatlwely small 
areas. Top soil and cover  vcgatation will hawe b m  r m a w e d  to facilitate operations. At  th. end 
o f  the  construction staga th. araa cxcupied by  a11 project components will Mount to about 790 ha. 

Than am na ncnational facilities  that will ba affectad by project  construction. 
Activities  which  presently occur in disturbed  sit. amas can mwe to other locations. mare x t i w i -  
ties  Consist of hunting,  fishing, b a c k m d  travel  and  sightsadnp. In addition, gem hunting  along 
M i c i n a  Creak (which is included in the backroad travel categay) will be substantially  reduced or 
.lfaiMM. 

The amount and type of g a m  animals  affactrd by Ma disturbed area is unknown. It i s  
a s s m  that a n e t  loss in gam population will occur  owing to  habitat  loss,  even  though  existing 
gama may dispenr to othar areas as a result o f  project activities. Impacts on hunting are upacted 
to utcnd wll beyond th i m d l a t .  construction areas as it i s  antkipatad that  many g a m  animals 
will not vantun near the actual sit. of oparations. 

The fish resource in Hat C m k  will be  disturbed Owar the 700 m section  which is to ba 
n1ocat.d.  Ralocation  probably  would  result in the  entire  loss of fish in this  section and t h e n  
may be downstmam  consaquan~as.~  Fro. the recreational p.np.ctive, angling  that  takes  place in 
this SUtiOn will be  aliminatad  during constrwtion. It is possible, however, that one. projact 
operations C o m w c I ,  angling  could  be mstcmd depending on project  cluracteristics and operational 
practices. 

-. 

Backroad trav!l probably  occurs in the area to be disturbed by the project. particularly - 
in tha Trachyta  hills  which am soanhat mare open than othar naarby terrain. Sightseeing of the 

3 - 6 4  Part Four 



a 

I 
3.4 SOCIO-ECONOMICS - (Cont'd) 

il 

natural environment i n  the  project  area will also be affected. The pro ject  will be most v i s i b l e   i n  
the  Medicine Creek Valley and upper  Hat  Creek Valley.  with some pro ject  elements v i s i b l e  frm 
Marble Canyon. Catt le  Val ley and Highway l2. Sightseeing i s  not  expected t o  be adversely  affected 
by  the  project.  During  the  project  construction phase it can be reasonably  expected that  both  local  
residents and tou r i s t s  will make specia l   t r ips  to  view the   ac t i v i t i es   t ak ing  place. For t ravelers 
on Highway 12 it will be v i r t u a l l y  impossible to  avoid  seeing  the  project  during  construction and 

thus  substantial  increases in   s ightseeing can be expected. V i s i t o r  numbers, however, have not been 
estimated. The est imated  nmber  of   recreat ional   act iv i ty days displaced by the  project  is  contained 
i n  Table 3.4-20. 

The irqnplcts i n d i c a t e d   i n  Table 3.4-20 are  not  correlated by pro ject  component.  Because 
the   ac t i v i t ies   a f fec ted  are  dispersed in   loca t ion .   there  i s  no  means fo r   d i rec t l y   a l l oca t i ng  impacts 
s i g n i f i c a n t l y   t o  one pa r t i cu la r  aspect of the  project. The only  exception i s  angling, where the 
d i rec t  agent i s  the open p i t  mine  which necessitates  the  diversion  of  Hat Creek. 

3.4.10 Aesthetics 

I 
Visual  ilnpact  issues  are  focused upon the  operational  (post-construction) phase o f  the develop- 

ment, since  during  the  pre-construction and construct ion stages, Vi~l impact  would be too dynamic to 

propose  meaningful mi t igat ion or enhancement procedures.  Therefore,  the  topic  of  visual  impact i s   c h i e f l y  
concerned wi th  tk qua l i t y   o f   t he   bu i l t  environment and not  with  the  process by which it i s  created. 

.c la 

It i s  acknowledged.  however, that   there will be infringements upon the  exist ing  aesthetic 
I 

qua l i t ies   o f   the  s i t e  and i t s  environs  during  the  construction  of  the  plant and i t s   a n c i l l a r y   f a c i l i t i e s .  

m 
During  the  construction  period  of a major  instal lat ion  there will be necessary in te r rup t ions   to  

the  exist ing  visual scene and, therefore.   to   i ts   aesthet ic  impact. Heavy equipment - such as cranes  and 
loaders - will be  employed to   s tockpi le  and transport  bui lding  materials  about  the  si te.  Bul ldozers and 
trenching  equipmnt will be used f o r  underground  excavation purposes.  There will be approximately 

1000 workers on the  si te. il 

All of  these a c t i v i t i e s  will create  noise.  dust and debris i n  the area. Fortunately,  the 
I aesthetic  impact  of  these  operations on residences will be minimal,  since  the  nearest towns (Pavi l ion and 

Carquile)  are  both  about 18 km distant. 

- 
3.5 

I Noise levels  ant ic ipated f r o m  construction  of  the  Hat Creek pro ject  were calculated i n  terms o f  
yearly  day-night average sound levels  (YONL).  The  YONLs are  derived f r o m  the sound pressure  level  of 
each major  noise  source  normalized t o  a distanca  of 15 m and adjusted-by a usage f a c t o r .   I n   t h i s  study 
the usage factor  for  a piece  of equipment i s  expressed r e l a t i v e  t o  a tinw base o f  1 year.  For example, a 
compressor  which operates 8 hdd .  7 d/wk for 3 months would have a year ly usage factor  of 
8/24 x 7/7 x 3/32 = 1/12 bp 0.0833. This  factor would  be applied to reduce  the  operating  noise  level of 

the cwpressor by IO l og  (0.0833) or 10.8 dB(A) to   ob ta in  the YDNL. 

- 
I 
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3.5 NOISE - (Conc'd) 

A sound propagation -del was  used to calculate the transmission o f  sound fma project sources 
I 

to various nceptars. The eadel uses the  follwing  attnnwting  factors: 

1. h a r t r i c  spnadinq. - 
2. A a o s p h d c  absorption. 

3. Topogrwhical  shleldlnp. 

OM.r factum, such as wind and taqeratun grldlents and ground effects. have been nagluted 
I n  the mlse pndlction procedure, thus making th. model somewhat conservative. 

- 
b l s e  l eve l s   gemra td  by construction activities vary contfnuously as a function of tlk and 

the f l n t  year o f  the pmj& pmducas tha highest nolsa (see Flg. 3.5-1). To maintain a  con$ervative 
wprolch. the noise m l y s l s  presentad  in thls nport   per ta ins  t o  t h i s  first year of construction. The 
t o t a l  mlse levels  praducld  during ConstNCTion will c q r i s e  contributions f r o m  different  project  activi- 
ties. Ourlng the first year o f  the  project  these  actlvlties  am  1ndicat.d to be: 

- 
- 

L Plant eonstruetfon (ucavatfonr and foundatfons). 

2. Him  pnparation  (fl l l inq of ?ha North Valley Ow). 

3. kcess Wad constructlon. 

4. Wine cap construction. 

5. P r o j e c t  mlatad   t ra f f lc  on Higbey U. 

It 

t 

bnstruction work except the in l t l a l  North Valley Ow fllling operation, h a s  been consldered 
to be on a 5-day wek b u l s  wlth a simple 8-hour s h i f t  s t a r t i ng   a t  8 a.m. The In l t ia l  North Valley 0- 
fllling operatlon w u  based on a 13.5 hr/d schedule (7 a.m. to 10 p.m.), 7 dwk durlng a perlod of 
6 mnths. 

I 

L 

3.5.1 Crlrcrfl 

Tha Mise imact c r l t a r l a  proposed for constructlon and operation of th. Ut Cnek p r o j e c t  a n  
b u d  on mise limtatlonr wklch will u s u n  that the l a q .  majorlty of paople a m   p r o t d d  f xa  hwring 
loss and other  mgative  Ierlth and w l f a n  atfacts w i t h  an a d q w u  mqin o f  safety.' The USEPA also 
provides guidelims for the assessmt  of collunity  nsponse Lo varlous deqnes of intrudlng noise levels L 

that takes Into account factors such as prevlous uposun Lo mlse  and comunity  attitudes. 

It 

Th. health and wlfan e f f m  a n  descrfbd In  tam o f  Equivalent A - wighted sound level 
Over 24 how3 Leq(Z4) and yearly  day-nlght sound level (YDNL). A mi- L.g(Z4) O f  70 &(A) 1s Intanded 

.L 

to protact  thhc publlc  against hearlng loss and various stress-nlatad diseases, whereas a wimw YONL of 
55 dB(A) is mlated to interfennca with act ivi t ies  such as speech comunication and sleep. ' I F  
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3.5  NorsE - (Cont'd) 

(I 
C o m n i t y   r e a c t i o n  to an in t rud ing   no ise   i s   es t imated  by correct ing YDNC, using  Table 3.5-1. 

The corrected  level  i s  the  normalized YDNL. The estimated community response i s   d e t e n i n e d  from 

Fig. 3.5-2. 

I 
Because infrequent,  intermittent  noise  events may be disturbing  (although  they may make a small 

con t r ibu t ion  to the   to ta l  YDNL), the   fo l low ing   c r i te r ia  have  been es tab l i shed   f o r   i n ten i t t en t   no i se  
S O U K I S :  3 

II 

1. Where the YDNL i s  55 &(A) or less,  no evening or nightt ime (7:OO p.m. - ?:OD a.m.) i n te rm i t ten t  
noise  level  should exceed the YDNL by more than 20 dMA). 

I 

2. Where the YDNL i s  greater  than 55 dE(A),  no evening or nightt ime  intermittent  noise  level  should 
exceed 75 dB(A). 

.1 

To as5ure that  the  noise  levels  created by individual  impulsive  noise  events such as b las t ing  

do not  create a hearing hazard, a 140 db peak  sound l e v e l   l i m i t a t i o n  i s  proposed as a maximum a t   t h e  

.I project   property boundary. Th is   l eve l   i s  based on E.C. W o r b n s '  Compensation Board regulations  of 
January 1. 1978. 5 

.I kximtm  no ise  leve ls  for various  categories  of  land uses shown i n  Table 3.5-2 are based  on 
noise  impact c r i t e r i a   f o r  major  airports. The c r i t e r i o n  proposed f o r   f a n  lands i s  an  Leq(24) of 70 dKA) 
which  would  adequately p ro tec t  farm workers against  hearing loss i n  a normal I i f e t i m .  

m 
The c r i t e r i o n  proposed f o r   c a t t l e   g r a z i n g   i s  a YDNL o f  65 dB(A). Noise  produces the s a w  

general  types  of e f fec ts  on animals as it does on huaans, including  hear ing  loss,   ef fects on comunications 

and behavioural and non-auditory  physiological  effects. A t  present,  the  experieental  evidencl on which 
t o  base noise  leve l   c r i ter ia   for   an ina l  exposure t o   n o i s e   i s  incomplete. The current approach i s   t o  
assume t ha t  animals will be at   leas t   par t ia l l y   p ro tec t .d .by   app l i ca t ion  of no ise   l im i ta t ions  developed 
for h m n  exposures. 

L 

I 

The various  noire level c r i t e r i a  used i n  t h i s  report  are r w a r i z e d  i n  Table 3.5-3. 

II. 3.5.2 Mine  and Plant 

The t o t a l   m i s e   l e v e l s  produced during  construction  vould be ccdprised o f  contr ibut ions from - di f fe ren t   p ro jec t   ac t i v i t ies .   Dur ing   the  first year of the   p ro jec t  these a c t i v i t i e s   v o u l d  be: 

1. Plant  construction  (excavations and foundations). 

I 

2. Mine p r e p a r a t i o n   ( f i l l i n g  o f  North  Valley Duap). 

1 3. Access road  construction. 

4. Mine camp construction. 

I 
5. Pro jec t - re la ted   t ra f f i c  on  Highway U. . 
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3.5 - (Cont’d) 

lbise e l k t 3  produced by the abov. act ivi t ies  i n  four  important rueptor amas a n  discussed 
- 

below. 

(a) Eonaoart. Indian Resarve I 

Th. noise fmo construction  activities would vary f r o .  a YONL of about 62 &(A) a t  the 
swMWst c n m r  of the nserve to a YOWL o f  35 &(A) a t  me north-east wnur, as s h s m  i n  
Fig. 3.5-3. Ey adding the bukgmund YDNL contour va lws  of Fig. 3.5-4 to those of Fig. 3.5-3. the 
combinel Y D W L I  a t   n c e p t o r  pinta that wuld  ba -tad during the first year of the project nn 
obtaimd. These a n  s h a m  an Fig. 3.5-5. - 

- 

Tha anas of tlu Rasewe i n  u h i d  the astimatad YONL would excad  55 dB(I) and therefore 
a n  considend imcco.patible wi th  residential land use, am  also shown i n  Fig. 3.5-5. Then i s  
p n s m t l y  om oecsqid  house w i t h i n  that  area. 

I 

Cattle acd bises a n  grazel over w c h  of the Rmrewe and since tha YDNL on the nsorve 
will not U C H d  65 &(A). project effects should be a w a t i b l e  w i t h  grazing. 

I 

The mrmalized YDNLs that have b m n  astimatad to datamine probable c w n i t y  naction 
m obtained b; using the comutlon f e n  or T ~ I *  3.5-4 applying these to the YDNL CM~OWS 

of Fig. 3.5-3 * f t h i n  th. Eanap.rt. Indian Reserve boundarias. The n r u l t i n q  nomalizd YDNL valuer 
r a m  from 45 to 72 &(A). B u d  on Fig. 3.5-2. i t  can ba seen that tha cxpeted coarni ty   r ract ion 
r i l l  very from .no nact iann  to “threats o f  1.g.1 action”. 

L 

, ., - 
(b) Eonaoarte Indian Reserve 2 

.c 

The p m d a i m t  noise that wuuld affaet the aonapart.  Indian Reserve 2 will be from t r8 f f i c  
a low H i g w  tt. auad on t raff lc   pndict ions for the first year of the p r o j e c t ,  i t  is axpeetad 
Vut an increase of 1.5 &(A) !auld occur along M a  highway. thus producing  a YONL of 55 &(A) a t  a 
distance of  27 m fm tha highuy. B a s a d  on tha available  infomation. t h e n  a n  no dwellings 

L 

w i t h i n  this diltance. 

The u r i a r  normalized YDNL on the Rasene would be less than 55 &(A) and according to 
Ir 

FIq. 3.5-2. M comunity reaction Is anffciprtad. 

c 

The five Mches in the Hat Cnek Va1l.y t5dt wuld  ba iffacted by noise fmo the variow 
conr tnr t ion   ac t iv i t ies  a n  s h a m  i n  Fig. 3.5-6 and the upectd p r o j e c t  noire levels  together with 
the normalizad  YON^ a n  l is ted i n  ~ a b ~ e  3.5-6. t h i s  table indicates  that the nornalized  project 
YOWL v a r i u  betwen 45 and 61 &(A) ind that  the estimated naction of the cMuni ty  to the Hat 

IL 

C m k  construction would ba fmo “n0 reaction’ to “widespnad  coaplaints’. .I 

Si- none of tha combinad YDWLs a t  the r.c.ptor points axce*ds the 55 &(A) critarion 
(Table 4.5-5). the Hat Cnek Valley -her will be c w a t i b l e  w i t h  residential land use throughout - I 

tha construction period. , 
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3.5 - (Cont'd) 

The cat t le   graz ing  no ise  cr i ter ion o f  YDNL will be exceeded w i th in  about 150 m and 75 m of 
the  North  Valley D u m p  and the access  road, respectively. It should be noted  that  fencing would 
probably be i ns ta l l ed   w i th in  50 - 100 q of  the p i t  and dump operations,  thus  preventing  catt le 

grazing  too  close. 

(d)  Trachyte H i l l s  
m 

Plant  construction  noire  levels would  exceed the  grazing  land  cr i ter ion  of YONL 65 up t o  
about 210 m beyond the  fence l ine,  shown  on Fig. 3.5-7. A t  the  p lant  s i t e  e levat ion o f  1400 m. 

I however, the  grazing  capabil i ty o f  the  land i s  about 10 percent  high  qual i ty and  90 percent  low 
qual i ty .  .. 3.5.3 Of fs i te   Fac i l i t ies  

(a)  Intake  Structure 

I 
The construction  of  the makeup cooling  water  supply system wu ld   i nc lude   t he   f o l l ow ing  

ac t i v i t i es :  

(I 
1. River  bottom  preparation - Hovember 1978 t o  Ap r i l  1979. 

I 
2. Water intake  construction - August 1980 t o  May 1981. 

3. Pumping stat ion  construct ion - Apr i l  1981 t o   A p r i l  1982. 

4. Pipel ine  construct ion - Apr i l  1981 t o  November  1981. 

Only during  the month o f   Ap r i l  1981 would the   var ious   con~t ruc t ion   ac t i v i t ies  near the 
Bonaparte-Thompson confluence  overlap i n  time and  hence the  impact o f  each a c t i v i t y  has  been evaluated 
independently  from  the  others.  Also, because the  aforementioned  construction  act ivi t ies have been 
considered as temporary  sourcer o f  noise, a c m u n i t y   s e n s i t i v i t y   c o r r e c t i o n   o f  - 5  d8(A)  has  been 
applied i n  each care. 

Fig. 3.5-8 shows the  location of the nearby res ident ia l  area,  which  presently  contains  six 
occupied  dwellings (16-18 residents),   re lat ive  to  the  var ious components of   the water  supply system 
near the  confluence of the Thompson  and Bonaparte  Rivers. 

(1)  River Bottom Preparation 

The noi re   leve ls  produced by the   r i ve r  bottom preparation  act ivi t ies  are  expected 
t o  vary  from YONL 56 a t  the  eastern edge o f  the  resident ia l   area  to YDNL 46 a t  the  western 
edge. 

Based  on the  exist ing  noise  level  of YONL 56 measured a t   mon i to r ing   s i te  5 and 
t r a i n   t r a f f i c   p r e d i c t i o n s ,  it i s  est imated  that   the  exist ing  leveis  in  the  resident ia l  - 
area  range  from YDHL o f  55 t o  about 62, as  shown i n  Fig. 3.5-8. Hence, the  ex is t ing 
ambient levels  over most o f  the  resident ia l   area  are  incmpat ib le  wi th  resident ia l   land 
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3.5 NOISE - (Cont'd) - 
use. By adding the u i s t i n g  & m e  d i e n t  levels  to the predictad rivw bottom prapara- 
t ion  act ivi t ies  i t   i s  sew tha t  the cambined noise levels  wuld range from about YONL o f  
55 to 63 &(A) and the co.patability of the area for residential land ure would not be 
dqra4.d  significantly. The noml ized  p r o j e c t  YONL i s  expected to range frm 46 to 
56 S ( A )  and based on Flg. 3.5-2, the probable reaction of ?e comwi ty   wu ld  b. ' n o  
naction" to "sporadic  complaints". 

- 
- 
- 

( i f )  Uat.r Intake Canstruction 

The construction o f  the cooling vater intake is u p e t e d  to l a s t  10 months and - 
would pmduca mise lovals  varyfng frcu YONL 54 to 65 In th. r d d e n t i a l  area borderfng 
fh. confluence of the Thosron and Eonaparte. 

Ru cm4in.d nofse levels f r o m  the u i r t i n g   t r a i n  t r a f f i c  and in take constructfan 
wuld  vary fro. about YDNL 58 t o  67 as shaun in  Fig. 3.5-9. Thenfore, the area wuld  be 

- 
Mde W n  inco.patible w i t h  residential l& Use by 3 to 5 &(A). = 

Aa can b. r n n  frm Table 3.5-4, a total   smsitivity  correction o f  +3 &(A) h u  
b n n  applied to the intake  construction nolse levels, thkw resulting i n  norua1iz.d  intruding 
VllWS O f  YDNL 59 to 70 &(A). 

LI 

Ffg. 3.5-2 th.n p m d i c i r  a camuni ty   nac t ion   nsu l t ing  from "sporadic  cooplainu" 
to othnaia o f  l q a l  actionN. L , 

(i i i)  Pumins Station  Construction 

RH EMS~.T Ptmping Station No. 1 is 1ocat.d  about 90 m to 270 m frm the nr i -  
dential area u s h a m  in  Fig. 3.5-10. Conatrution is to l a s t  one year and i s   w u t e d  to 
produsn  noire  levelr  in thir n s i d m t i a l  a n a  ranging f'rw YOWL 57 to 69. The combined L 

puqing  s ta t ion  conrtnr t ion and t ra in  noise YONL would range from 60 to 70 &(A). aa 
rhan in  fig. 3.5-10. Thus. durlnq the constnrction o f  Booster Pmpinq Station No. 1. the 

8 dB(A). 
nr idan t i a l  area would be Md. mm incompatible w i t h  residential land use. by 5 to m 

Thm IMrUli2.d p r o j e c t  YOWL would vary frcu 57 to 69 &(A). t h U I  the P n d i c t e d  
CDIUnity  response would be "sparadic  cmplainu" to " thna ta  o f  1qa1  action'. 

c 

me c?it.rion for noire level  coapatibility with ca t t l e  grazing i r  YDNL of 65 or 
leas. It  i r  axpa that a t  8oort.r Ptmping Station No. 2 a YOWL of 65 dKA) would be 
excnded for roughly UO m around th. active construction ZOM, thus alienating from 

grazing a total  area o f  about.0.3 kn for a period of one year. 

- 
2 

I 

(b) Main Access Road 

The access  mad wuld  be constructed  in tun phases. ucavation and base course  (October - 
1978 to Oe&er 1979) and paving (April to ttavlaber 1980). The main impact would be genwated 

Y 

. "I 
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during  the  excavation and  base course phase, for  the  approximately 50 workdays adjacent  to  the 
McLean Lake Reserve. During t h i s  t ime,  the  dai ly average noise  levels  at  the  southern edge of the 
reserve  would  vary f r o m  and  Ldn of 47 t o  65 dE(A), which re f l ec ts  a s ign i f icant   increase  re la t ive to 
an ex i s t i ng  ambient leve ls   o f  about 35 dB(A).  Hence,  annoyance could  resul t   especia l ly  if the 
excavation and  base course phase a c t i v i t i e s  near  the McLean Lake reserve would be i n  the  sumer when 
recraat ional  use o f  the  area i s  l i k e l y .  

The access road  would  run  adjacent t o   t he  McLean Lake Reserve f o r  about 1200 m, w i t h   i t s  
closest approach distance  being about 360 m as  shown i n  Fig. 3.5-11. The access road  construction 
would then have  an impact on grazing  land for about 30 m along  the  southern boundary of the  reserve 

(exceeding Ldn 65). 

Highway trucking  of   gravel  and asphalt would take  place  continuously  during  the  paving 
operation. Assuning a   man value o f  45 trucks/hr it is expected that  the  grazing  land use c r i t e r i o n  
o f  Ldn 65 would  be  achieved wi th in  30 R of  the  roadside.  Also  the  noise  inpact  of  trucking on 
McLean Lake Resewe vould be an Ldn o f  42 dB(A) which i s  not  considered  significant. 

(c) Makeup Water Line 

The construction  of  the  mkeup  pipel ine  wuld  impact  four  receptor areas: the  resident ia l  

area a t   t h e  Thompson-Bonaparte confluence,  the  North  Ashcroft  subdivision,  the  Cormall h i l l s   g r a z i n g  
lands and the MeLean Lake Indian Reserve. The resident ia l   area  of   the Thompson-Bonaparte confluence 
would be impacted by  an  Ldn o f  68 t o  75 dB(A) during  the few days when the  pipel ine  construction 

zone w u l d  be d i rect ly   ad jacent   to  it. These levels  would be about U t o  13 dB(A) above the   da i l y  
Mlbient  noises  levels  established by t r a i n   t r a f f i c  and there fore   cou ld   resu l t   in  some short  term 
cornunity  complaints. 

The pipeline  construction  noise i n  the  North  Ashcroft  Subdivision i s  expected t o  generate 

a YDNL o f   4 1   t o  54 dE(A). thus  increasing  the range  of noise  levels i n  the  area from  about YDNL 50 
t o  56 t o  50 t o  58. The land use i n c - a t i b i l f t y   w u l d  then be increased by a maximum of 2 dB(A). 

Reference t o  Table  3.5-4 reveals  that  a community sensiv i ty  correct ion  of  +5 should be applied, 

r e s u l t i n g   i n   a  normalized YDNL ranging fmm 46 t o  59 &(A). Based  on Fig. 3.5-2, it is seen tha t  
the community react ion i s  expected t o  be between  "no reaction" and 'sporadic  couplaintr". 

I n  the t o r w a l l  Hills grazing  area an  Ldn o f  65 dB(A) w u l d  be exceeded for  approximately 
450 m on each side  of  the  pipel ine  route. A t  any point   a long  the  route,   a  str ip  of   land 900 m wide 
w u l d  become incompatible  with  grazing  for  a  period o f  about  a week; assuming a lay ing r a t e  of 
610 d d .  

The p ipe l ine i s  t o  be located  para l le l  to and about 210 m from  the  southern boundary o f  
the McLean Lake Indian Reserve. Based  on the  grazing  compatabi l i ty   cr i ter ion of Ldn 65 for  the days 
when the  operation i s  adjacent to the  resewe, it appears tha t   a  250 m s t r i p  along  the  south edge of 
the  reserve would become incompatible  with  grazing  for  a  period  of  less  than  a week. 
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(d)  Transmission Lines 

Tk. conrtruction of th 69 kV transmission  l ines i s  not   upected to mka a s ign i f i can t  
cont r ibut ion to the t o t a l  p r o j u t   i w a c t   b e a u s e  o f  other  predminant noire sources i n  the a n a  such L 

aa p q i n g  s ta t ion  construction and coal pnpara t i on  facility construction. 

(e) C m k  Diversions - 
Cnek  d ivers ion   fac i l i t i es   cons t ruc t fon   wu ld  not be a s ign i f i can t  sourca of noise i a $ a c t  

b u w s e  of itr concurmncr with other const ruct ion  act iv i t ies  such aa the  ucavat ion of the p i t  
i n c l i r u  and the f i l l i n g  o f  the North Valley Dump, which  would  dominats the  cnvironruntal noise 

I 

iwct. 

(f) 

Tw a i r a t r i p  s i t r s  am being  cornidend for t h i s  p r o j u t ;  S i t .  "A", 14 b south of Cache 
C m k  near Highway I and S i t .  C, 4 b a u t  of Cache C m k  near  HigmMy 1. Site "A" i s  locat rd on 
grazing land w i t h  no maidencm in  the  v ic in i ty .   whi le  S i t .  OC. i s  on agr icu l tura l   land w i t h  tha 
Mamst ranch buildings about 300 m from tim !Asam end o f  thi ~ w y .  

- 
L 

Airs t r ip   const ruct ion i s  ach.dulhd f r o  April 1979 to April 1980 and a t  S i t .  "A". w i th  na 

grazing. A t  Site "C", ihe cr&inhd noise leve ls  o f  t r a f f i c  and construction would  range f r o m  YOWL 
of 55 to 61 B ( A )  from th m a n a t  o f  the far thest   bu i ld ing  locat ions from Highway 1. Therefore. 

-I 

t h r a  i s  a p o s s i b i l i t y   t h a t   a i r s t r i p  constructian would mnder a pmv ious l y   co lqa t i b la   ms idmt ia l  
loca t ion   inco lpa t ib l r  (YDNL g n r t r r  than 55 d8(A)) depending upon uisting occupancy. The m a  of 
ms idmt ia l   l and  uae incampatabil ity  during the u i s t i n g   c o n s t r u c t i o n  i s  shorn in  Fig. 3.5-12. The 
ranch at Stt. "C. w u l d  be u p o a d  to a normalized a i rs t r ip   cons t ruc t ion  would level o f  YONL 34 and 
Fig. 3.5-2 nvea la  that 'no adverse reaction" i a  u p u t a d  from the msidents. 

WidenceS in  th. ViCinitY, Only grazing  land a n a  Of abaut 0.6 lo would b. Rad. i n c o g a t i b l e   w i t h  2 

m 

. .  

A t  S i t .  'C" th agr icu l tura l   land use noise  crft .r ion of Lsq(24) of 70 dE(A) would be 
e x c d e d   w i t h i n  about 53 o f  tim edges o f  the active  construction zone. which will be I00 o, as 
S k a n  i n   f i g u m  3.5-K. Since it i s  poarible tha t  farming act iv i t y   m igh t  take place  wi th in  t h i s  
i n c a p a t i b l e  zone, there i s  a potantla1 for  noise imact.  

Il 

(p) Eauipant Off loadina  Faci l i t ies f 

Euaure the pmcise locations o f  the si- a l t a m a t f v n  a t  pishcroft, U l l y  b k a  afd Spencn 
B r i d m  a n  unknan. the u i s t i n g   n o i r e   l e v e l s   a t  these thme a l t r m a t i v e s  a n  also unknown. Them- 
f o n , , o n l y  a qua l i ta t i ve  assessmnt basad on the present a c t i v i t i e a  i n  the camunity can be made a t  
t h i s  ti-. Thus.  SpenCeS Bridge (xhich has hro r8ilw.ys and Highww 1) would be the f i r s t  ChOiCI. 
while AahCroR (which haa tm n i l u y s  and a very l i g h t   i n d u s t r i a l  a n a )  and Kelly Lake (which has 
O M  n i l w a y  and a highwy  which has s o w  trucking) would be less  CDqat ib le si tea .  Because of the 

I 

c 

p o t r n t i a l  impact on the gmat.st nuaber of nsidents,  Ashcroft f a  considend  the l e u t  desirable 
site. 

I 
i 
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CHAPTER 4.0 - ENVIRONMENTAL  EFFECTS OF THE  OPERATION 

ri 

4.1 POWERPUNT 

4.1.1 Air  Quality  Control System 

(a) Introduction 

A comprehensive  approach to the  detemination of  air  quality  effects was taken 
in the Detailed Environmental  Studies. This  approach, as  outlined in the  Tenus of 
Reference,  was  designed to: 

1. 

2. 

3. 

4. 

5. 

6. 

Identify  allowable  air  contaminant  threshold levels in tenus  of human  health effects 
(literature surveys). 

Postulate  "guidelineY  Concentrations well below  those associated with  adverse health 
effects for  various  averaging times. 

Evaluate and make full use of  existing data on  mbient meteorological  and  air quality 
conditions. 

Conduct  brief field mearurennt  programas as  necessary to augment  these  information 
sources. 

Perform  mathematical modelling  and  other  studies to  predict  both  the  air  quality and 
climatic  effects  of  tha  various  project  companents (plant, cooling  towers,  nine, 
offsite facilities),  including the alternatives. 

Design and  install an extensive  monitoring  network  for the collection of  meteorological 
and  air quality  data  during  both the pre-operational  and  operational  phases of  the 
project. 

(i f )  Selection o? Ambient  Guidelines 

Speciflc ambient air  quality  guidelines tor coal-fired powerplants have  not  been 
established in British  Columbia. The  air  quality effects of  the  project  are  therefore 
compared  to  the "guideline" concentrations  developed as a  result of the epidemiological 
review conducted as part  of the  Detailed Environmental Studies.' For review  purposes 
these air quality effects  have  also  been  compared to  existing  guidelines  for "Food 
Processing, Agriculturally Oriented  and  Other  Miscellaneous  Industries  of  British 
Columbia"Z  and  the existing  guidelines  for  "Mining, Mine-Milling  and Smelting  Industries 
of British Col~mbia".~ The health effects of  various contaminant  levels and the proposed 
"guideline"  values  have been discussed by 8.C. Hydro in a  submission to  the  Pollution 
Control  Branch  Public  Enquiry to Review Pollution Control Objectives  for  the  Mining, Mine- 
Milling and Smelting  Industries o f  British  Colunbia,  January 1978.4 The "guideline" 
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values  developed for th is   p ro jac t  a m  p n s e n t e d   i n  Table 4.1-1, along  with the d a t i n g  

itppend~x G to the Air qualtty and c1fmatic Effects  ~apor t . '  
gu ide l iMs  f o r  cnqar ison purposes; their  epidemiological  basis i s  described i n   d e t a i l   i n  

Selection of Air Quali ty Control %st- 

S. lect ion of tk. Air Q u a l i t y  Control Systcar (AQCS) described i n  Part Tw, 
Section 2.4, involved  several  considerations. These inc1ud.d th emisaion  objectives 
wntafmd In  "Pollutfon Control O b j d f v e s  for Food-Procrssfng. Agr fcu l tu ra l l y  Orfentad 
and OUur Miscellanwua  Induatries o f  British  Collubia"y.z  the  emission  objectives  contained 
in  'Pol lut ion  Control  Objectives for the  Mining,  Mincl4l l l ing and Swl t ing   Indus t r ies  o f  
B r i t i s h  c o ~ d i a m . ~  the &ten t  guidelines nfe,md to i n  the  pmvioua  section,  stack 
height  optimization  studies  conducted by E n v i r o n m t a l  Research and Technology. Inc. 
(ERTI; and i n f o a t i o n  on t he   f eas ib i l i t y  o f  various  alternatlvea and standard  powrplant 
practica  provided by IMWEBlSul and B.C. %dm. Thse considmrations formed the basis 
for UH d t e r i a  used i n  th. selection o f  the control sys tua  for particulatea,  oxidea o f  

ni t rog.n (No,) and sulfur dloxlde (X2). 

Tk. design c r i t e r i a  and rype o f  eI .c t roa ta t i c   pnc ip i ta to rs   (par t i cu la tes  
control)  ham not y e t   b n n  SeIecUd. Hauwer. Co ld -s ide   e lec t ros ta t i c   pnc ip i t a ton  

locatad a f t e r  the a i r  onheatera a n  propored at th is  tima. I t  Is estimated that a 
c o l l e c t i o n   e f f i c i e n q  o f  99.U percent i s  necessary to wt the emission objectives 
contained i n  'Pollution  Control  Objectives for Foo6Processing. Agr icu l tu ra l l y  O r i e n t a d  
and Othr fflsullhous Industr ies of B r i t i s h   b l u d i a ~ z  for par t icu la tes (229 mg/m 1 

bt imatad  incmmnta l   par t lcu la te  concantrat ions i n  t h i s  mpo$ a n  based on t h i s  *ant- 
'WI miss ion  rate. 

3 

u s i q  the *orat xc.pt.ble -1 and U s l n i n g   t h a t  80 percent of the Uh i s  f ly a h .  

i n   " P o l l u t i o n  bmrol Objectives for food-Processing. Agr icu l tu ra l l y  Oriented md Other 
The Mt C m k  b o i l e n  will be designed to wet the prov inc ia l  objectives contained 

ntscel lumrus Industries o f  Br i t i sh   Co lwb iaJ  far t a x  miasions (LM mg/m3). Although 
the boi ler   design hu not y e t  b n n  s e l w t d .  i t  i s  anflcipatad that the  design  Wuld 
provide for l o r  ucess  a i r  and a lor flw temperatun, thus nduc ing  tax  forar t ion to a 
mIni.ur b i s a i o n s  for a c t u a l  operating  condlt ions  with 30 percant   uccss   a i r  should be 
nll b e l a  the mission  objective. W v e r .  estimated  incremntal ta ad t4Y2 concantrations 
i n   t h i s  mrt a n  again based on the worst-case m i s s i o n  rate. 

A l t h o u g h  tk. r p e c l f i c  designs for the  particu1af.s and Nox miss ion   con t ro l  
*tams am not yet   f lna l ized.   the  gmera l   c r i ter ia  for a y r t a  selection have been d.term'lmd. In the case of %Iz. h a v e r ,  several alternatives am under consideration. 
Srudies c0ndUct.d by M ear ly  in the Oetailed Environmantal  Studies  indicated  the need 
for a stack  height i n  the range o f  244 to 366 I, depending on the  extent of addit ional 

masuns und.r consldwation  tncluded a m t ~ o m l o g i c a l  control s y s t u  (IUS) and flue gas 
c o n t r o l   n u u m s ,  to wet various assmad ubient guidel im  levels.  The eddit ional control 

drsulphur izat ion  (Fa).  Once i d e n t i f l c a t i o n  m a  -de on the SO2 guidelines  which  the 
plant  &sign  should conalder ( s n  pnvioua  section), it b e a i m  c lear   tha t   them *.re s t i l l  

I 

c 

Ir 
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several  control SystWstack height  combinations  which could be w l o y e d .  Because  of  the 
need to  limit  the number o f  alternate systems studied in order to complete the analysis of 
the environmental effects  of  these  alternatives in time  for inclusion i n  this  report, 
three of the most  likely alternatives  were  selected  for detailed study: 1. FGD with  a 
366  m stack, 2. MCS with  a  366 m stack, and. 3. MCS with  a  244  m stack. The results of 
the detailed s t u d y  of t h e w  alternatives  are provided in the  Air Quality  and Climatic 
Effects  Report and  its  Appendix  C - Alternate  Methods of Pmbient  Sulfur  Dioxide Control. 5 

The decision  process  concerning  these  three  SO2 control alternatives would be 
coiaplu. The environmental costs and  benefits  must be weighed against  engineering and 
economic considerations. and a system  chosen  which is acceptable to all parties involved. 
This decision  process is not  yet complete. Hence, it is not the intent of  this nport to 
recornend a  stack height/control systeta combination for SO2. This report  does provide an 
analysis  of  the environmental  effects  of three  alternatives (all of  which meet  the selected 
ambient guidelines). The results of this  analysis  can  then provide  input to  the  decision 
process. 

(b) Projected Air Quality 

(f) Predicted Local Air  Quality 

A. Hodellinq  Hethodoloqy 

A program of  diffusion  modtlling was designed to estimte  the effects of 
the  Hat  Creek  Project on iocal air quality  (within 25 Im of the site). Regional air 
quality effects (25 to 100 Im f r o m  the  site) are discussed in a  separate section. A 
point source  Giussian  diffusion model Uas  employed by ERT to predict ground-level 
concentrations  of  contaminants emitted by the  proposed  powerplant. The model simulates 
the  rise,  transport and di;persion of  buoyant  stack gases. The Briggs formulation is 
elnployed for estimating  the  plume rise. The  transport is calculated using  steady- 
state  lnteorological conditions. The  effects o f  terrain  on plume  transport  are 
simulated by a method  based on potential flow theory which  allows the p l w e  to be 
lifted somewhat (depending on  atmospheric stability) when  travelling over  elevated 
terrain features. The  dlspersion in the cross-wind  and  vertical directions is ass- 
to be  well represented by Gaussian  (bell-shaped) curves.  Removal processes (chemical 
transfomationf and  deposition) are asswed to have  little  effect on the local  scale. 

lnwts to the  made1  include a sequential  record of local mateorological 
data  (one year  of onsite  data  from the mechanical weather station  nearest  the  plant 
sfte (WS 7) ,  supplementad by data  from other stations), terrain  elevations within  a 
radial distance o f  25 km and  emission characteristics  corresponding to operation with 
each of  three potential  ai? quality control  configurations.  Base-load emission 
parameters  are presented in Table 4.1-2. The  stack base was considered  at  elevation 
of 1418 m MSL; consisting o f  four  flues (inside diameter 7 m) in one  chimney which 
will  be either 244 or 366 m high. The flue  gas temperature would be 143% and the 
volumetric flow  rate w u l d  be 248 816 m3/min f o r  the base-load,  uncontrolled case 
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(differmIces  betwnn  these  mission parameter  values and those expected far each o f  

the three air quality control configurations are discussed  in the sections concerning 
the eff- of the individual system on ambient concentrations).  Paramatsriration of 
diffusion rates i n  the Hat Cne t   f ac i l i t y  w a s  dccWlished by analysis o f  omit. 
trace p l u .  simulations. The basic model  was thus tal lomd to n f l e c t   r i t e - s p d f f c  
terrain and wather  featums. I t  is m f e m d  to  as the Hat C m k  Model (W) i n  this 

Effects Report.' 
w o r t  and i r  described i n  &tail i n  Append!x 8 to  the Air quality and Climatic 

Ground-lewl. incmmntal,  cantarline  (plum movinq directly toward the 
rexptor) concentrations for sulphur dioxide wn Computed for each hour for a o n r  
p a r  period. The sequenca of hourly cantsrline values was usrd together w i t h  a 
msecta~averaging" tecnnique  (rhich  distributos a  portion of the  plum over a 
22 1/2 degree  rind  dimcfion sectar) to  develop several  longer tim averages,  including 
3-hour, bhaur. 24-l1aur and annual periodi. The results w n  amlyted to determine 
uxirr  values and to develop  frequency distributions for each averaginq ti-. 
h i m t  i n c n m t e l  conclntrations for the other contaminants considemd  (oxides of 
nitrogm,  particulates, hydrourbonr. carbon monoxide and t r x e   e l a n t s )  w n  computed 
fm the nsults for sulphur dioxide  based'on the ra t io  o f  the emission rate  o f  the 
particular contaminant to that  o f  sulphur  dloxlde. S-rles of the results  for each 
o f  the thm alternate  air  quality  control  configurations ( F a  with  a 366 rn stack, 
IUS w i t h  a 366 m stack and )(cs w i t h  a 244 m stack) a n  p r o v l d d  i n  tha sactions that 
fo l l a .   0 . t a i l . d  results can be found in the Air Quality and Climatic Eff- Report 7 

and iu A+p.ndix c.5 

Buause the proposed s i t .  i s  l o c a t d  in a n l a t i v e l y  nmta area w i t h  110 

major source of a i r  C o n t u i n m t s .  t a r o  background levels *.re assumed i n  the modelling 
a m l y s u  for a11 contadnants  ucept  particulates.  Hofr tero  background lavelr for 
particulates w n  indicated by nonitorfng in the Hat CrWk Valley (In Appendix A to 
the Air Quality and Climatic Effects Rwort).' Conservative  average  values of 40 p g h  3 

i n  Upper Hat Cmt Valley md ZO &m i n  the Larr Hat C m k  Valley wre ass& by 
ERT i n  the modelling analyses. The available monitoring data nor indicate  that 
annual bac!cgmund levels  am  in  the range of 10-20 pg/m . The monitoring programs 

3 

3 

described i n  P a r t  Thres, S l c t i o n  2.1-3 o f  t h i s  Wport Wuld  pmduca d.ta on background 
contaminant levels  rhich can & used to confirm or alter  these  usroptions.  

6. Ground-level Concentrations - Partial FGD With 366 m Stack 

The l w l   a i r  quality effects o f  the par rp l an t  w i t h  a 366 m stack and the 
partial  FGD system described i n  Part Tw. k a i o n  2.5.5(b) of this report wm 
evaluatmi  using eh. Hat Creel; nodal. The malor d i f fwwce  beh..n tha emission 
p a r l r t e n  for tha  partial FbO case and those previously  indicated for base load w i t h  
no controls (Table 4.1-2) i s  that the SO2 mission rate 1 s  46 parcent of the 
uncontrolled  rata. In addition, the flue gas rasperatum is decreased as by 67% to 
8t'C md the v o l w t r i c  flow rate  is  increased by U 373 m3/min. All other emission 
Daramtars wrn assumed to - in the sane. This i s  believed to be a conservative 
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I 

I 

I 

assunption  since  the FGO system  would undoubtedly reduce  the emissions  of  some  of the 
other contaminants.  However. the extent o f  any  such emission reduction is n o t  
quantifiable at this point. 

The results of the modelling  analysis  are presented in Table 4.1-3 for  the 
contaninants  and  averaging t i e s  for  vhich  ankient  guidelines have been &ssumed. 
based  on the epidemiological studies (see Section 4.1.1(a)(i). It should be noted 
that values  presented in this  rrble  are w i m m  predicted values. The annual  values, 
therefore,  rapresent  the  highest predictad average to r  any point  within a 25 b 
radius from  the  proposed plant. The short-tern  values represent the absolute highest 
predicted value for that  particular  averaging  time  for any  point  within the 25 b 
radius area. Detailed  information on the expected frequency of  various contaminant 
levels is  contalned in Appendix C to the Air  Quality and Climatic Effects Report. 5 

SulDhur  Oioxlde 

' maximum  predicted so2 concentrations  for plant operation'with partial f lue 
gas desulphurirition (FGO) are listed for  various  averaging  times in Table 4.1-3. 
As  indicated in the table. this control  system, with full availability,  would be 
expected to  maintain ambient levels w e 1 1  below  the  ambient  guidelines  assuned in this 
report  (Table 4.1-1). Results of  the  modelling  analysis suggest, in fact. that 
collpliance could be achieved  with n c o m n d e d  Pollution Control  Branch  (PCB) ambient 
guidelines by the .partial FGD system with a shorter  stack or smaller  portion  of 
scrubbing, (.e., less than 56 percent. 

Figure 4.1-1 depicts  the  distribution o f  predicted  incremental  annual 
average SO2 concentrations  within 25 b from the proposed  generating  station. Maximum 
concentratlons  are  expected to occur  at locations with the  highest elevations, 
specifkally in the Cornwall  Hills, Arrowstone  Hills and Clear Range. Terrain  effects 
and the annual distribution of wind  direction  are  the  most important  factors producing 
the pattern seen in Figure 4.1-1. 

Oxides  of Nitroaen 

For purposes of computing the local-scale  contribution  of  the  powerplant to 
ambient levels of nitrogen  oxide (NO) and  nitrogen dioxide (NO2). it was assumed 
(basad  on previous studies) that  a total NOx emission rate of 600 ppn is equally 
divided between NO and NOz. Due to  the  difference in the  Iwlecular  weights of the 
two compounds,  the mass emission  rate of NOt is, therefore.  about 51 percent  greater 
than that  for NO. In this way,  the complex series  of  reactions that attend the 
conversion of NO are accounted for  in  a  manner  consistent  with  results of powerplant 
plume measurements. For the local air quality analysis,  plume  travel times are 
considered insufficient to produce appreciable  quantities of organic and  inorganic 
nitrates. 7 
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Figuns 4.1-2 and 4.1-3 indicate  the  distribution o f  computed annual average 
NO and m2, nsp.ctively. h i n u  values o f  2.5 pg/m and 3.7 vg/m3 a n  p n a i w  
for these sp.cies. No guidelines for d i e n t  NO or NO2 am  cu rnn t ly  i n  eff.ct in  
Bri t i sh  Colubia, Mr have any b H n  ass& in  this rapart (sea Section  4.l.l(a)(ii)). 
llwqumtitative el fact  of the FQ) on a i s s i o n s  of NO, is M t  established. Thus, the 
mst consena t iw  cr t fu ta  o f  a f s s i o n s  (corresponding to umnt ro l l ed  operatfan) 
have b m  used i n  th. calculations for these cwounda. 

3 

". 

Particulates Ir 

Isopleths o f  predicted local annual aritfmetic mean concantrations o f  total 
s u s p d e d  p l r t i a l a t a s  (TSP) a n  pmsented i n  Figun 4.1-4. Annual guidelines for 
TSP a s s u d  i n  this m o r t  am  cxpnsaad i n  tam o f  the  geowtric mean. h model, 
howvar, prduces nsulta i n  tam o f  the a r i t h n t i c  man. The a r i t b t i c  mean is 
always mater  thrn or q u a l  to the g r a t r i c  man. Thus, the pmsentation o f  
a r l t k . t f c  man c o n e ~ t r a t i o n s  in discussfons o f  TSP e f f u t a  in  thfs w o r t  1s 
inhemntly  conservative in  tams o f  c w l i m c e  w i t h  the annual guidelines. 

- 
- 

A maxi- annual particulata  concentratton o f  L2 p g h  i s  p r e d i c t e d  i n  the 
Conmll Hills. U km south-southeast from the generating station. This value is 

3 

l y l l  i n  coqarison rfth the annual guideliM even when addid to tke existing 
b.c!qround cmmtra t iona .  Table 4.1-3 l ists  tln uxiciua pnd ic tM TSP concentration 
for the other averaflng t fm of f n t e r n t  (2b-hours). , 

Total Hydrocarbons and Carbon Panoxide 

Emirsfom o f  total hydrwrbona (HC) and carbon monoxide (a) a n  a s s d  
to ba about 3.6 & c e n t  and U.1 parcent o f  FG!J-controlled 502 a i s s i o n s ,  

f r m  Figum 4.1-1 by mltiplylng  calculated SZ concentrations by there mission 
mrpact i re ly .   Est iutM annual concentrations for  thase contuinan+r  my be obtained 

n t l o s .  No applicable  guidelines  pertaining to ambient level1 o f  hydrocarbons are 
c u m n t l y  i n  effact in British Colmhia. nor have  any h e n  a s s W  i n  this  report 
(sm %ion 4.l.l(al(ii)). Maxi- I-hcur and 8-hour Q1 concmtrrtion  gufdelines of 
14 3w) and 5500 pg/B , msp.ctively,  are assmad in this study.  Table 4.1-3 
providm the p n d i c u d  maxim 1-hour and 8-hour Q1 concentration$.  Clearly. the 
predictad values a).. nql ig ib le   in  tam o f  these  guidelines. 

3 

Trece E l l a n n u  

Table 4.1-3 also indicatas  predicted wimn ZChour and annual man 
concentration. for sel&ed  trace elammu that will be dtted frw the proposed 
p a r p l a n t .  me tabulated  values corns (~nd  to those subs taces  for which mbient 
guidelines haw bew a s s m  fn t h f s  m o r t ,  as provided i n  S e t i o n  4 . 1 . X a X i f ) .  As 
i n d l u w  in  the table, no values approaching the a s s d  short-tam or long-tam 
guid8lines are expected.  Concentrations for other traca elemnta listed  in Table 4.1-3 - 
u y  be rstimatM by scaling  predicted SO2 concentrations by the  appmpriata  nission 
ratios. 
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4.1 POWERPLANT - (Cont’d) 

Commitment o f  the Air Resources 

Maximm predicted 3-hour and 24-hour SO2 Concentrations  with FGD are 366 

and 208 ugh3,  respectively. These values  represent 56 percent and 80 percent  of  the 
assumed guidel ine  levels. Care must be exercised i n   i n t e r p r e t i n g  these  percentages, 
because the maxima represent  the  highest  single  concentrations  predicted  at any 
point. It should be recognized tha t  on a long-term  basis,  the average of 3 o r  24-hour 

values a t  a   par t i cu la r   loca t ion  would, i n  fact, be the annual  average. Flue gas 
desulphurization was p red ic ted   t o   resu l t   i n   a  maximum annual  average SO2 concentration 
of 4.5 pg/m4; t h i s  i s  18 percent  of  the assumed guideline, which  probably  represents 
the  best  overall  estimate o f  the air qua l i t y  resource c m i t n e n t  associated  with  this 
SO2 control  strategy. The corresponding  incremental  comitment  for  particulates i s  
about 2 percent.  Results  of  other  contaminants,  including carbon monoxide  and trace 
elements, indicate  a  negl ibible  degradation  in terms o f  the  applicable  guidelines. 

C. Ground-Level Concentrations - MCS with  a 366 m Stack 

This  section  presents  the  local a i r   qua l i t y   mode l l ing   resu l ts   tha t  would 
correspond to   pon rp lan t   ope ra t i on   w i th  a 366 m stack b i g h t  and a  Reteorological 
control  system (MCS) for  sulphur  dioxide  control  (described i n  Part Two, 
Section 2.5.5(a) of this report). The  assumed  made of HCS operation i s  as follows: 

1. During  periods  of adequate dispersion.  the  plant  fuel would be 0.45 percent 
sulphur  coal  with 1 mean heating  value  of 14 644 W/kg. 

2. When the  predicted maximum 3-hour  ambient SOz concentrations would  exceed 

655  pg/m , o r  when the 24-hour maximum would  exceed 260  pg/m3, emission  reductions 
would be made by one o f  two methods: during  the months o f  November through 
February,  the  fuel  would be switched  to  0.21  percent  sulphur  coal  with  a  heating 
value o f  17 587 W/kg; or  during  the  remaining nwnths, the  generating  capacity 

ambient Concentrations below the 3-hour and  24-hour c r i t e r i a .  

o f  the fou r  500 W# (net)  units would De u n l f o n l y  Peduced as requ i re0   to   b r ing  

3 

3. To minimize  the number of  physical  fuel-switch  operations, it i s  assumed tha t  
the minimum per iod o f  l o r s u l p h u r  coal use would be 3-hours  and tnat   the minimum 

in te rva l  of  hlgh  sulphur  coal us. between switch  periods would be 9-hours. 

Plant  emissions  would, of course,  remain  the same as for  the base-load, 
uncontrolled case presented i n  Table 4.1-2 except when K S  control   act ion  ( fuel  
switching  or  load  reduction) would be required.  For  fuel  switching, it has been 
assumed t h a t   a l l  emission  paradIeters w u l d  remain  the s a  as for  the base-load, 
uncontrolled case except tha t  SO2 emissions would decnase  to 39 percent o f  the 
uncontrol led  rate and the  volumetric  f low  rate would decnase by .10 432 m /n in   to  
238 384  m3/min. I n  the case of  load  reduction,  emission  parmeters would be reduced 

nearly in   propor t ion  to   the  reduct ion  in   load (see  Table  4.1-4). As i nd i ca ted   i n   t he  . 
table,  emission  rates  for  the  various Contaminants  under various  load  conditions can 

3 - 
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4.1 P O W E R P M  - (Cont'd) 

be obtained by using Uu " a d j u s a n t   f a c t a n "  i n  Table 4.1-4 together wi th  tha b a s r  
load,  uncontrolled  aaission r a u s  i n  Tabla 4.1-2. As an extra masure o f  conservatism 
far trace elements. no a i s s ion   nduc t ion  with e i ther  load reduction or fuel nitching 
har b-n assummi for these parapatars i n  the analysis. 

I modelling study based on 1-year of Input data w u  conducted (0 avaluata 
tha feas ib i l i ty  of the MU. The results. provided i n  detail i n  Appendix C to the Air 
Qmli ty  md C l i M t i C  E f f c c t t  Repore.' indicata  that: 

1. HS control actions wuld  be limltad to a fed fwl witching  Periods  durfng the 
winur. Use of 0.a percent sulphur  fuel on those occasions  wuld be adquare 
to prevent aabient violations. even wi th  control  cri taria set  a t  80 percent of 
the assmod guideline values. 

2. Load nduction n q u i r a w n u  durinq the m i n i n g  months wuld e a  infmqumtly. 
if mcesaary at a l l  md the annual generating  capacity  loss due t o  any such 
C u N i l m U   w u l d  be nq l ig ib le .  

3. Rn adr l  analyses sham that the installation of a 366 m stack  wuld rnrum tha t  
ch pawrplul t  could be -ratad v<r t lu i iy  u a baseload faci l i ty  w i t h  
m t r o l l e d  asissionr of sulpnur  dioxide. 

Table 4.1-5 pmrents the predictid ruimua concentrations  for -the 
contaminmu and averaging tims for which aabient guidelines have bem assumd (sae 
Saction 4.l.l(a)(ii)). Detailed infomation on the q e c t e d  fmquency of various 
contaainant  levels for KS operation w i t h  a 366 m stack is contained i n  Appendix C t o  
th. Air Quality and Climatic E f f d  Rmport.* 

Sulphur  Dioxide 

W u i u  emputad SO2 concentrations fmm pornrplant  missions w i t h  an WCS 
md a 366 stack a m  pmrentad for various  averaging tims i n  Table 4.1-5. A 
coquisan o f  Umse values utth those i n  Table 4.1-3 poinu out the differ8ncls 
b e t m n  the effacts of consunt  misaton  reduction  tachnologier (such as F a )  and 
i n t v a i t t m t  controls (such u W) d e r i g d  to elimimta only peak concentrations 
above the u s u d  quidelin-. k I u  concsntrations for a l l  averaging t i m a  wit.. 
the llQ a m  highr than thOm calculatad w i t h  FGD. P r e d i c t e d  miant with  WCS am 
Clare to tiu arsuyd guildalims for the 3-hour md 24-bur averaging timas. 

Figun 4.1-5 indieatas Uu geagraphiul distribu:ion of annual average SO2 
concentrations within 25 Ira r m  the proposed gemrating  station. Maxiow values a n  
hiphr than those p m d i c t d  for KJ) controls, but are   s t i l l   near ly  an order of 
ugnitud.  blow the arsuwd guidaline (25 &i3). The highest  concmtrations a n  
up- to =cur i n  rewte, elavatad  locations. 

L. 
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4 . 1  POWERPUNT - (Cont'd) 

Oxides of  Nitrooen 

Maximm local concentrations of Ho and NO2 may be estimated  from the SO2 
modelling results in Table 4.1-5 by scaling  predicted SOz values by the factors 0.25 
and 0.38 respectively. Maximum annual averages computed in this way ire 1 . 8  pgim 3 

for NO and 2.7  rg/m for NO2. Distributlons  of annual average  concentrations  of 
these species m y  be similarly  obtained from  the SO2 values in Figure 4.1-5. NO 

ambient guidelines  for NOx  have  been  assumed for  this report. 

Particulates 

3 

Maximum computed total suspended  particulate (TSP) concentrations  within 
25 La of the powerplant with MCS  are displayed ln Table 4.1-5. Predicted 
concentratlons  are well below the assumed  guidelines. The  distribution of predicted 
annual average  TSP  Concentrations may be inferred  from the  pattern  displayed in 
Figure 4.1-5. by scallng  the  plotted  values for SO2 by the factor 0.11. .. 
Total Hydrocarbons and Carbon Monoxide 

.. 

Emission ratios  of total hydrocarbons and carbon  monoxide to uncontrolled 
sulphur  dioxide  emissions are approximately 0.017 and 0.055, respectively. 
Conservatlve  estimates of  annual concentrations o f  these  contamlnants may be obtained 
by scaling  predicted N2 levels  given in Figure 4.1-5 by the appropriate ratios. 
Table 4.1-5 lists  predlcted CO levels  for  the 1-hour and 8-hour averaging ttaos. 
Calculated concentrations  are well  below  assumed  guidelines. 

Trace Elements 

Haximum 24-hour and  annual  (arithmetic) m a n  predicted concentrations of 
selected  trace  elements  within  25 I;a of the powerplant  are lndicated in Table 4.1-5. 
Annual average concentratlon  patterns for tness  trace elemntr. as well as the others 
for  which  emission rates  are  given in Table 4.1-2 may be estimated from  Figure 4.1-5 
by scaling  the SOz concentrations in the  figure by the ratio of  the  appropriate 
mission rata to  that o f  SO2. As was predicted for FGD, ambient levels of  trace 
elanents are  expected  to be well  below  the  assumed guideline values. 

Commitment of  the  Air Resources 

Uslng the same assumptions discussed in Section 4.1.1(b)(i), the  degradation 
of  the  air quality  resource  assoclated  with powerplant  operatlon wfth MCS and a 366 m 
stack was  examined  for the  major  contaminant emissions. Peak predicted 3-hour. 
24-hour  and annual  average SO2 concentrations  are 99 percent, 100 percent and 
28 percent of the applicable guidelines.  Short-term concentrations  at  or near 
guideline  levels  would be expected with  this form  of emission iontrol. becauseKS is 
designed  to eliminate  only  those values above the guideline thresholds.  Use of this 
control  strategy,  therefore.  represents commiwent o f  a larger  fraction  of the air 
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4.1 WVERPUNT - (Cont'd) 
-. 

r u o u r c 8  than that   associated  wi th FGD. Md.1-predicted maximrn incremental 
ConcuItratiOns f o r  oth8r Contaminants  correspond to a i r   q u a l i t y  degradation o f  
2 p8rcent or 185s. 

I 

t 

0. Gmund-Cave1 Concmtrations - IUS with a 244 B stack 

This s t c t i on   p rw id8s   msu l t s  of a Wiling analysis to p n d l c t   l o c a l  - 
ubient   concentrat ions  resul t ing from optrat ion o f  th8 proposed p a 8 r p l a n t  w i t h  an 
)ICs and a 244 m stack h8ight. Th8 a s s W  operating 1118s and ta iss ion paraatan 
for the WCS a n  ident ica l  to t h o u  p n s m t a d  for th8 366 m rtacWmS configuration 
( s n  S8ctfon 4.1.1(b)(i)). 

m 

A c o q l 8 t .  study of th8 f e a s i b i l i t y  o f  t h i s  control stratew and a l l  of the 
d t l l i n g  results ( i n c l u d i i q  tha u p t c t d  fnqurncy of various  contaminant  I8vels) 
am inc1ud.d i n  Appmdix C to th8 Air qua l i t y  and Climatic E f f e c t 3  Report.' In that 
stw, it was i n d l c a t d  that th8 MCS w u l d  b8 capablr of maintaining 3-hour and 
24-hour SO2 concantrat ions  b8lw th8 guid8lin8  18vels by: 1. switching to 
l o r r s u l p h u r  fu8l f o r  about 195 knurs duri ' ig th. mnthr f r o m  bveabtr through 

F l h r w y ;  and 2. nducing  plant  g8neratinq  capacity to 80 percent load fo r  about 
80 hoWS .nd r0 60 p.f'CMt load for &ut 5 houri dur ing th8 rem in ing  8 months. 
Tal8 4.1-6 pms8nts th8 r x i m m  concentrat ions  pndic t td  by th8 wd8l  for   th8 ' . 

c o n t u i m t  and av8raging  times for r h i c h   a b i e n t   g u i d 8 l i n 8 s   h w 8   b n n  assumul ( s n  

.1 

.I 

L 

- 
1 S8ctlon 4.1.1(a)(li)). ', - 

J 

Sulphur  Dioxide 

kiuP p m d l c t l d  502 concentrat ions  within 25 L11 o f  the p,lant for th8 
244 a stacr;/nES esission  scsnario am pns8n tnd   i n  Tab18  4.1-6. As Upectsd. th8 

Y b i e n t   l e v e l s   w u l d   h ' h i q h u t  for th is   cont ro l  strauqy, but 3-haur. ZChour and 

r 

mrnl MXiM w u l d  b8 a t  or b8lw th. U S W  guidrlin8s. ISOpl8thS Of annual 
av8rag8 SO2 concantrations w i t h  the 244 m stack h8ight and mS a m  shown i n  
Figure 4.1-6. 

t 

Ox4des of Ni tmq tn  

kiu local  concrntrat ians o f  M .and NO2 my be o t i a u t e d  fmm thr SO2 
m d 8 l l i n g   m s u l t s   i n  Table 4.1-6 by scal ing  pndiet8d SO2 valu8s by th8 factors 0.25 
and 0.38 m s p u t i v e l y .  Mulam annual w 8 r a g u   c o q u t e d   i n  t h i s  way am 2.3 rg/m 3 

for NO and 3.5 &a3 for Mz. Oist r ibut ians o f  annual av8ragt  conc8ntrations of Ilt 

t h e  sp8cirs uy b8 s i m i l a r l y  o b t a t d  fmr F i g u n  4.1-6. Ha aabient  guid8l ims for 
)(ox havr bnn a s s u u d  f o r   t h i s  stuQ. 

Part iculates 

II 

- 
Tabla 4.1-6 l i s t s  loca l  wfmm cowut8d TSP concentrations for various 

av8raging  times. Th8 d i s t r i b u t i o n  o f  annual avwag.  values for th8 244 stacUKS 
.c 

-1 
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POWERPLANT - (Cont'd) 
configuration may be obtained  from Figure 4.1-6 if the plotted SO, VJ !lues are scale !d 
by the  emission  ratio factor of U. No concentrations  approaching the  assumed 24-hour 
and annual guideline values are indicated. 

. 

Total Hydrocarbons and Carbon Monoxide 

Annual average  concentration  patterns for HC and CO may be estimted from 
Figure 4.1-6 by means of the  scaling factors 0.017 and 0.055, respectively. Peak 
calculated  1-hour and  8-hour to concentrations  are listed in Table 4.1-6. Predicted 
concentration levels  are  insignificant by comparison with the assumed guideline 
values. 

Trace Elements 

Table 4.1-6 lists  annual  and  24-hour  maximum  computed concentrations  for 
selected  trace  elements emitted by the powerplant  with  the MCS and a  244 m stack. 
Peak  values would be w e l l  b e l w   a s s m d  guideline levels.  Geographical distributions 
of annual average  concentrations may De estimated from the computed SO2 concentrations 
in Figure 4.1-6 if  the plotted  values  are  scaled by the appropriate  emission  ratio 
factors. 

C m i t n e n t  of the  Air  Resource 

In tams of the  relationships between  predicted peak  concentrations and 
assumed ambient  guidelines, SO2 is the  only  significant  contaminant fron the standpoint 
o f  air  resource commitment  for  parerplant  operation  with  a 244 m  stack and  meteoro- 
logical  controls.  Maximum calculated values for 3-hour.  24-houi  and  annual averages 
represent 95, 100 and 37 percent of the  corresponding guidelines,  respectively. Of 
the  three  technologies  considered in this  analysis,  this control strategy  would 
result in degradation  of the  largest fraction of the  air  quality resource.  Fractional 
conaitmno in terms o f  contaminants  other than SO2, however. are expected  to be 

negligible. 

(if) predicted  Regional Air  Quality 

A. Modellina  Methodology 

The  air quallty  effects of the  powerplant  mission5 of a regional scale 
(between 25 and 100 km from  the  proposed  plant) were estimated by ERT using  an 
adaptation o f  the  same model that was  used to evaluate  the local air  quality 
concentrations.  the "Hat Creek Model".* The regional nmdelling is therefore based  on 
the  same theoretical asswnptions as the local modelling. That is. the Briggs 
formulation is used for plume rise,  transport i s  calculatrd using steady-state 
meteorological conditions,  the effects o f  terrain are simulated by a  nethod based  on 
potential f l o w  theory and dirpersion is assumed  to be well represented by Gaussian 
(bell-shaped) curves  calibrated using  the onsite  tracer  plume simulations. The 
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p r i v r y   d i f f e n n c e  batmn the local and rq iona l  models i r  i n  the m a  of r w v a l  
procerses. On a mqlonal  scale, i t  i s  not  appropriata t o  aasuIp., as i s  done for the 
l o u l  scale. tha t  contaminant maoval  nuchanisns  (chemical transformtion and dry 
d.position) a m  not important. Themfon, the rq iona l  mdel incorporatn algorithms 
to simulate these proceraer. 

While Um Gdwrian p l w  formation f a  generally not 1ntand.d for r q i o n a l  
r u l e  applications. tha l a w  dmnrlty of ,wtH)roloqicaI mnitorinq rtatianr in  the a n a  
f avan  Uu uae of thir nlatively  alnple  lppmlch  over mom rophirtlcated  nuwrical 
a l a  *hick nquire mm i l pu t  infonution. To ccmpensate for the uncertainty 
associatad w i t h  the application o f  a Gdwrian model for mqlonal scale calculations, 
d e l  input parar ten  ware selectad t o  ansum that conservative air quality 
predictions would n r u l t .  

Tk rC.Orologtu1  input to tha a o b l  consists of an annual rind rose 
' dwel0p.d f m  700 mil l iban  (a) (about 30 000 m 6 L )  and winds u a a u n d  Mce daily 

a t  Vernon. L C .  The t e m l n  elevations of meapton out to 100 lp (mcdifid to 
m u m  that conctntratlon  pmdictiona for valley  locationr am conrewative) a n  also 
Input to the wdal u mll aa piant a lrr ion  cheraCt.rlstics. All mgfonal mcdellinq 
w s  perfornd using the buwload uncontrolled a i s a i o n   p a r m t e n  presentad in  
Table 4.1-2 (Section 4.1.1(b)(i)) and a r t u k  height Of 366 a. Since the Ulculatad 
conclntrations and m a i t i o n  ratas byond 25 km prorentad i n  Uu f o l l w i q  raction 
am a x t n r l y  small, the .od.llinp was mt rapeatad for a l l  thrn sulphur  dioxide 
control r t ra tq1 . r .  I t  is  up.ctad that concentrations and deposition  ratas for the 
2(4 s k k  wuld  be about 50 percent higher than tM$e prd1Ct.d for the 366 
atact Hawver. in  v i m  of the s u l l  ColXantntlons pmdfsud for the 366 atack.. 
th is  fncrrue w l d  nat b8 significant. 7 

6. Ground-Level Concmtratlonr 

Only lonp-tam  (seuonal and annual) concantrations and deposition rates 
mn emputad 0.n the rq iona l  acale. The follcwing sectionr pmaent a s m r y  of the 
&lent concentration resulta f o r  SO2. SO4* (Sulphate). NO. NO2, particulates and 
trtCI e l a n t r .  0.poSitiOn ratel W m  d e t s n l n d  to be ItSS fa!aartant and therefom 
CDqleU msulU am pt inc1ud.d i n  t h i s  ?sport. A brief  discursion on phOtoCh8dCal 
oxidUnr is ala0 p n s e n w .  A c ~ q l e t .  set of regional  medalling results (both 
cmesntrations a%! dspositfon) la pru8nt.d in  Appendix C to ch. Air quality and 
C l i M t i C  Elf- Rwort.' 

Sulphur Oixoida  and Subhates 

L 

L 

I 

li 

t 

L 

figuma 4.1-7 and 4.1-8 i l l u s t r a t e  pndictad annual average Concentrations 
of SO2 and SO,., Eeyond 2S L., Um uximu concentrations for there sp.ci.1 are 1.7 
md 0.1 rg/n3. mspectively. Peak annul  daposftion rataa of less than 
0.1 pqfm2/sac a m  pndictad for both SO2 and SO4*. The locationr o f  the mgionrl 
scale maxima mflact the highert Urrain features and the pnvai l lng  upperlev.1 
rinds Over routhrn British Col&ia. 

- 
,, - 
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4.1 POYERPIANT - (Cont'd) 

Annual average  sulphate  concentrations  increase  with downwind  distance  to a 
maximum  at approximately 70 to 80 b from the proposed  plant  because  of the s l y  
chemical transformation of SO2 and SO4 . Beyond 70 to 80 km. the ambient SO4 
concentrations begin to  decrease as  plume n a s s  concentrations  are  depleted by 
diffusion,  deposition and  chemical  reaction  process. 

. 

Oxides o f  Nitrcqen 

The Hat Creek Regional  Model  was  used to  calculate regional NO and NO2 
concentrations  that would occur because of NO, emissions from the thermal  plant  (see 
Appendix 8 to the  Air Quality  and Climatic Effects Report).' The model does  not 
simulate  the  complicated  atmospheric  reactions  that  convert NO to NO2. Therefore. 
the  published  results  of  field  studies were used to adjust the emission  rates in the 
model simulations. Because maximum NO2 to NO ratios of  about 4 are  observed in 
powerplant  plumes at  long  downwind  distances, it was  assumed  that 80 percent of the 
NOx emissions  were in the  fora of NO2. These  emissions result in peak  predicted 
annual average Ho2 and NO Concentrations (beyond 25 b) of 1.0 pg/m and 0.1  pg/m , 
respectively. Organic  and inorganic nitrate  compounds  would not be produced in any 
significant  amount by the  Hat Creek plume. Annual distributions  of NO and NO2 
concentrations on a regional scale  are presented in Figure 4.1-9 and 4.1-10 
respectively. 

3 3 

I 
Particulates  and Trace Elements 

The regional  effects on air  quality due  to the emissions of particulate fly 
ash  and trace  elements  were  calculated by ERT from the  emission  rates  presented in 
Table 4.1-2 (Section 4.1.1(b)(i)). Regional  annual average  particulate  concentrations 
above background  levels  are  presented in Figure 4.1-11. The  maximwa  concentration 
beyond 25 b was  calculated to be approxinately 0.2  pg/m . Concentrations  of  trace 
elements can be Calculated from the particulate isopleths by scaling  predicted 
particulate values by the ratio  of the emission rate of the trace element  to  the 
particulate  emission rate. Trace  elenent  concentrations  are scaled to the particulate 
values in the regional Inodelling rather than the SO2 values (as was  the case in the 
local modelling)  because  chemical transformations are  incorporated in the SO2 modelling 
uhich  are not appropriate tor the  trace elements. 

3 

Photochemical Oxidants 

Powerplant plums have  been observed  to  produce  a net  increase in 
photochemical  oxidant Concentrations only in highly  polluted  urban  areas with 
significant  ambient concentrations of  reactive  hydrocarbons. These  compounds  are 
necessary  precursors to the formation of  photochemical oxidants (see  Appendix B to 
the Air Quality  and  Climatic  Effects Report).' Because background  reactive hydrocarbon 
levels  are  expected  to be very  low in the Hat  Creek Region. the  thermal  plant  would 
not  produce  oxidants. In fact,  any oxidants in the  atmosphere would be depleted by 
the Hat Creek plume for several tens of  kilwnetres  downwind  because  the excess NO in 
the plume at  these close-in distances would  react with the O3 to  produce NO2 and 02. 

- 
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C. Cumulative Effects o f  the Project and Other Sources 

Th. H a t  C m k  Project wuld he located i n  an a n a  which would be isolatnd 
from u j o r  industrial  sourcar o f  sulphur  oxides,  nitmgm  oxides and particulate 
matar. Hcwver.  since then are industrial  sources loutnd w i t h i n  IO0 b of the 
project.  the  potentill  interaction o f  the a i s r i o n s  that Wuld b. produced by the Hat 
C m k  p lan t  4 other  industrial   aissions w considetrd by ERT.' Astuaing b a s e  

SOt. 207 248 kg/d of W, and 40 000 kg/d of particulate$ (Table 4.1-2). xhich wuld 
lwd, uncar~trolled emissionr, Hat Cnek wuld produce approxinrtely 324 768 kg/d of 

k addd to th. a i s r i o n s  h th. existing  sourcas ad 0th.r planned soums   d l s -  
cwud i n  Par( Thm, S e t i o n  3.2.t(a).  Howver,  the n s u l t c  of the regional 
mdelling analysis dlrcurud  in pnvious  subsactions  dcaonstmted that Hat Creek 
stack aissionr wuld  p r o w  extremely low arbiant  concentrations a t  large d o n n f n d  
distdfcea. The utao~alogical  conditions conducive to the long-range transport o f  
th Hat C m k  p l u  am such that the p h w  wuld have to be transported i n  elevatcd 
stable l ayen  i n  th atwrphsre. Under thse COnditiOM, any impact wuld t h e n f o n  
k confind to elevatrd tarrain locattons. Because other u i s t i n g  and proposed 

belw the Hat C m k  p a r r p l a n t  s i t s .  it wuld  be up'& that thr i ncna rn t l l  effect  
industrial  ourc car^^ r e  1,ocatcd i n  r iver  valleys, or a t   t e a r t  at  elevations rill 

of th Fat C m k  p l u  wuld not  produce any significant  cumulative  concentrations of 
a i r  contaminants within th iq.d ranges of these sources. Lou1 industrial  sources 
huuld be th dminant contributor¶ to &imt levels i n  thir  am environs. 

(c) Effects on Climate 

(1) Evaluation Uethodaloay 

Potmtial  ef futs  of th. powrplant air contaminant a i s r i o m  on climate 
including acid rain. v i s ib i l i ty  degradation and a nuaber of other Dcsoscala (local and 
mqionrl) md global scale e f f r c t r  have h . m  investigated. Uaing various  methodologies 
based upon s t a t r o f - r ) v a r t  &ta and techniques, ERT developed estimates of the  climatic 
eft- of the kat C m k  

k i d  r a i n  is a c ~ q l u  phs-n which has only n c r n t l y  b q u n  to mcrive arch 
public attantion. Host u p e r i s m t a l  e v i d m e  o f  acid rain has h n  developed in Sundim- 
avian and u s t e r n  North Anriun anu Mich are f r a q w t l y   d a m i n d  of verj l a q e  
industAal ml.(om. PUh1irh.d reparts on this topic   consis t   pr iur l ly  af reparts of 
m e u u m w n t s .  No dIsQusions or wdelling tactmiqms to estimate pH change due to a point 
r o u r c ~  such as the pr5pased Hat Creek pawrplant w n  found by ERT i n  t he   l i t e r a tun .  
hwe, tha evlluation o f  the pountfal  for =id  pncipitation as a n s u l t  o f  t h i s  project 
n s  tonductad p r i ~ r i l y  using qurl i t ia t ive  es t imabr  b u d  on material containd  in  the 
IitWatum. ERT did a r t i m t .  local 4 regional pncipi ta t ion pH &hanger thmugh a 
W l t i n q  trckniqua (sw Amndix 8 to th. Air Quality and Climatic  Effects Repon)' vkich 
utilized the resulu of c k a i u l  analyses of s n w  rawla1  ud p n d l c t e d  u b i e n t  sulphur 
dfoxide and sulphate  concmtrations. Hwevrr, k a w e  of th. uncertainties  involvad,  the 
multc  should be used to pmvidr qualitative  rather than quantitative  indications of 
potmtial  precipitation pH ciianger. 
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4.1 POWERPLANT - (Cont’d) 

I 

The visibility degradation  analysis  conducted by ERT is based  on  the application 
o f  the linear theory of visual  acuity to visibility  reduction by particulates in the air. 
This  approach (discussed in detail in Appendix B to the  Air Quality  and Climatic Effects 
Report)’ is based  on the  following assumptions: the eye-brain  system is nearly  linear in 
its response to light stimulus; all objects  can  be  defined  in  terms of sinusoidal  light 
patterns given in  cycles  per  angular  degree o f  arc;  and the light  scattering coefficient 
is proportional  to  the mass  concentration o f  particulates in the air.  Local visibility 
degradation was assessed by this technique.  Regional  visibility  effects  and  plune  opacity 
ware estimated by less  sophisticated  techniques, based  on a  literature  survey. 

Other  climatic p a r m e t e n  which would conceivably be modified by the operation 
o f  the proposed facility  are divided  into two groups  depending on the  scale of the potential 
alteration. On  a global  scale,  the atmospheric  temperature  structure and energy balance. 
as w e l l  as the chemical cmposition  of the stratosphere, were examined. The  mesoscale 
factors examined include  precipitation m u n t .  temperature, relative  humidity, snow-cover 
persistence  and depth. growing season and  wind  flow patterns. The  evaluation of  effects 
of the proposed project on these parameters  was  conducted  through  an extensive  literature 
survey and through the  use o f  analytical techniques  where appropriate.  Appendix E to the 
Air  quality  and Clioatic‘Effects Report’’ contains  the  results of thes. analyses. 

The  most  significant  findings  for  those meteorological p a r a t e r s  that  would be 
primrily affected by emissions from the plant are  discussed i n  later paragraphs o f  this 
section.  Effects due  to the cooling  towers  and mining activities are  discussed separately 
is Section 4.1.2(a) and 4.1.1(c), respectively. 

(ii) Acid  Rain 

Current  interest i n  the  topic o f  acid precipitation stems  primarily  from  numerous 
published  reports  of steadily increasing acidity in rain and snow samples collected in 
Scandinavia and eastern North Prmrica. Widespread precipitation  pH reductions are 
associated  primarily with long-range transport o f  contaminants (SOx  and NOx) to these 
areas  from  large,  highly industralired regions.  Obviously. the effects  of a  single  stack 
sourc~ w u l d  ptnduce  considerably  smaller effects. Only the prec$pitation actually passing 
through  the  Hat  Creek  powerplant plume or precipitation formod in clouds  affected by the 
p l u m  w u l d  experience  any  change in acidity. The area affected by the mdified 
precipitation in any  one  precipitation event  would be  small  in comparison  with  the overall 
area subjected to  rainfall or snowfall,  although  over  the  course  of  a full year,  the total 
area  upon which  some modified precipitation falls  could be significant. Snow is apparently 
only about one-fourth  as effective as  rain in scavenging  air  contaninents from a stack 
plume.’ Since  almost half  of the  precipitation  falling in the  Hat Creek Valley is snow, 
one w u l d  expect that  precipitation  acidification  due  to  the  Hat Creek  powerplant  plume 
would occur primarily in the summer. 

Appendix B to the  Air Quality  and Climatic Effects Report’ includes a discussion 
of published accounts on  acid precipitation and  the  chemical  and  physical  processes 
responsible  for  the phanomenon. On the  basis of  experience near other coal-fired 
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ponrplants,  it was concluded by ERT that  short-tern decreuas In  precipitation pH values 
w u l d  occur beneath the plum within  about 20 b o f  the plant  site  during typical s m r  

absorption o f  sulphur  oxides and c q l e t a  dissociation of rulphuric  acid  within the 
showers. Calculations wm b a e d  on: 1. consarvative asswptions, , i.e., complete 

precipitation; 2. aodel-prediCtad incrrues in tha aabient  levels o f  SOz and sulphat4s; 

7 

and 3. msults of c h a i u l  analyses of snow saqles t a h n  in  eastam British C o l h i a  
which  indicated tiut pmcipitation pH  reductions  could  also accur in limited are- bemath 
the p l u  during  short-term 8pirod.a out to 100 b fm the plant. According to tha 
analyria. pmcipitation pH raductfonr should  be nom siqnificamt  close to the  plant than 
at l a w  distances buause SOz scavenging wuld be relatively morn impartant than wlphata 
suveriqing. As indicated in Section 4.1.1(b), SOz concsntrations w u l d  be highest  close 
ta the atack. whereas  sulphata  concantrations w u l d  be w e N d  to reach a maxima at 
approximately 70 to 89 b fm the plant. Howver,  the extant  and  magnitude of these 
eff- a m  utlrnrly difficult to predict. A monitoring  progracva is reconunded to 
enrun tiut potential p r o b l a  due to acid  rain a n  identified at an  aarly staqe. 

(iii) Visibility 

Wrn el.ctrortatic precipftaton w u l d  curtail  particulata  taisriona to a 
wimu value of 0.23 graa per standard cubic -tar o f  stack gas. This concentration 
ComSpond3 to a P l u  tiut wuld b. slightly visible,. but  the  mlatively wrrw width o f  
th. p l r w  md natural rind variability  would  preclud. any .appreciable  decreases o f  
viribility  within lhcut 25 km o f  the stack. Howaver. sulphata aerosols, slaly generated 
by Sox I n  the p l c p .  urd ttm =l l  fraction of other particulates that ramin suspended Toor 

;xtmded travel distancas w u l d  cause am reduction in visibility on a regional scale. 
It has k n  estinated  that these aerorols w u l d  reduce  viribility by about 6 percent on an 
annual basis. 7 

A. Global Scale Effects  

bad on tha litaratum  revia described in  the &hodolopy section  above, 
ERT wncluded thet the projuct w u l d  h.ve M appmciable effect on the atmspheric 
tap.ratum s t m c t u m  or enrm balance. This  conclusion ws based on the fact  that 
th. projut's disch.r!p o f  bet, mistun. particulates and gueout contasinants i s  
very -11 cwared to w r l b r t d e  natural and anthropogmic taissions. Likawise, it 
w concludd that tha chaical and  rrdirtive procusrr governing the composition of 
th. s t n t o r p h n   w u l d  not  be  appreciably a l u d  M a result o f  the pmject. u 

II 

II 

. 

E 

L 

8. Umsoscalc (Local and Reoionall E f f e c t s  

The possibility o f  precfpitatfon e n h a m m n t  as n r u l t  of the partfculata 
emissions frm the plant was invrrtigated  through a litaratum survey. The PlrtiCUlltR 
matar could a c t  as condensrtfon nuclei urd affrct cloud and precipitation fornation. 
tlmmver,  studies of the eff- o f  this  particulate  matter on pmcipitation 
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4.1 POWERPLANT - (Cont'd) 

augmentation have concluded  that  precipitation  amounts  resulting from such  emissions 
are very small compared  to natural amounts  (less  than  one  percent on  an annual 
basis). The  stack plume could, however. help initiate  the  formation  of small clouds 
on occasion. 

Thermal alterations  would be expected  nore as a  result  of  cooling  tower 
effluents  than as a  result  of  the  stack plume. Potential  temperature  changes  as  a 
result  of plant operation  as w e l l  as potential changes in local relative  humidity 
conditions are summarized in Section 4.1.2(a)(vi), concerning  the  climatic  effects  of 
the  cooling  tower system. 

The plant is also  expected  to have little or no effect  on  the  growing 
season, s n w c o v e r  persistence  and  depth and wind  flow  patterns  (except in the 

Appendix E to  the  Air  Quality and Climatic  Effects Report." 
imediate vicinity  of  the  plant structure). These  topics  are  discussed in detail in 

Q (d) Effects  on  Human  Health 

I 
(i) Recornendations  for  Primary  Air  Contaminant  Ambient  Air  Quality  Achievement  Guidelines 

Table 4.1-7 s m a r i z e s  recornendations  for  ambient  air  quality  achievement 
guidelines  for  the  five c m n l y  occurring  atmospheric  contaminants.  Comprehensive  review 
of  the toxicological and epidemiological  data  base  for  these  five C o m n  atmospheric 
contaminants  leads  to  the  conclusion  that  the recomended  achievement guidelines are 
completely  protective  of h w n  health. In some  cases,  no  recornendation has been made  for 
an achievement  guideline  due  to an insuffictency o f  health data. 

(it) ComDarison  of  Ambient  Air  Quality  Criteria  to  Recommended  Public  Health  Guidelines 

A. Sulphur  Dioxide 

The  recomended  'ambient  air quality  achievement  guidelines  for  the  Hat 
Creek  Project  are 300-400 p p h 3  for  the  24-hour  average and 90-100 pg/m3 for  the 
annual average. No one  hour  average  guideline .is recomended.  Compliance  with 
British  Columbia Level C and the  Canadian Federal "maximum  acceptable  guildelines" 2 13 

is sufficient based on public health concerns. 

8. Suspended  Particulate  Matter 

Based on  published data. a  24-hour  guideline of 150-400 pg/m and an annual 
guideline o f  60-100 pg/m3 are recomended to  protect  public health. A  great deal of 
uncertainty  exists  regarding  the potential toxicity  of  related  particulate  borne 
contaminants and efforts  to  achieve  values in the lower end of the concentration 
range  would  be desirable. 

3 
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4.1 W U E R P W  - (Cont'dl 

C. Nitrogen Oxides (as NO,) 
Cumntly,  h d t h  data  suggest  that  a  short-tam (1-2 hour) range of 2000- 

3 w O  p g h  would be appropriata to p r o t a c t  public  h8alth. However. because these 
data a m  so lfmitnd, a gufdelfne f s  not runmendd .  

3 - 
exporun. In t h i s  regard,  achievaant of nitrog8n oxide concentrations of 100- 

The most awropriate   ni t rogm  quidel in8  nlatas  to lon(yt8n annual 

ZOO M an annual  average i s  momended to p r o t a c t  public  haa~th. ~ ~ e a r l y ,  as 
for a11 c o n h i l u n t s ,  efforts  shauld be dlrectnd toward th8 l a n r  limit o f  the 
concmtration rMge but the health benefits o f  achieving ambient conc8ntrations b e l n  

aCcqtabl8" guid81ineU would be suf f ibent  to p r o t e c t  publlc health. 
this range cannot b8 quantified. C o ~ l i a n c e  with the Canadian Federal " n u l n u  

0. Carbon Monoxide 

E. (as 0,) 

b l @ d  on the nVlW ol ui¶tiq h8alth  data, th8 "ded gUid.liM for 
oxidants Is the concentration rang8 of 150-300 r g h 3  .for short-tam (U2-2 hour) 

maintain the lonst practicabl8  concentration in  t h i s  rang*. 
u p o s W .  B U l u s a  O f  f ts  n8ct lv8  patant ia l ,  every e f f o r t  should be upended ta 

Irnufflcient data u i s t  to q w t l f y  th8 adv8rse effects of oxidant upasurns 
for the 24-hour md annual time durations md it i s  preaatun to n c o m o n d  guid8llms 
for &sa tu0 rw8raging p8riodr. Conplfanc8 rith the Wfan Fld8ral 'wiN 
ac~lptabla' guidalinrU  rould he sufficient to p r o t 8 c t  public  health. 

?I@ h l t h  diu b.s@ w$ found to b8 lacking w i t h  respect to sulphur 
dloxlde uposuns  for 1-hour duration, n i tmgm oxides exporun for 1-hour and 24-hour 
duratfons and oxidant uwsurn for 24-hour and annual uparuns. For tn8s8 cases 
g u i d 8 l i ~ s  could not be ruomendd. Sp.cifically,   s8veral   d8ficieeies wan noted. 
No studles have bwn conducud w i t h  sulphur  dioxide a t  conc8ntration ranges Dore 
C-n to the &lent  'a ir   obj.ctlvrs for the I-hour averaging time t o  quantify an 
effect-dos8 m p ~ n r e .  'The llmited  short-t8m  sulphur  dioxide  exporun d l &  which 
wilt. nn derived p r i u r l l y  firm occupational  eqmsurn  studies and i n  these c a m  
concentratlons nn an order o f d a a g n i t u d e  p a t a r  than those sat f o r t h  in  existing 
1-hour obj8ctives. These data cannot appropriauly be u s d  to 8stablirh a dafensibl8 
u b i e n t  air quality objectiw for 1-hour uparums to sulphur  dioxide. 
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4.1 POWERPLANT - (Cont'd) 

Insuf f ic ient   data on nitrogen  oxides  exist upon which t o  support  the 
recomendations o f  1 hour of 24-hour guidelines.  This  condition  arises  largely 
because comuni ty   s tud ies focused on long-term  effects. As with sulphur  dioxide,  the 

data  derived from the  occupational exposure studies cannot be d i rect ly   ext rapolated 
because they  would invar iably  d ictate  guidel ine  concentrat ions which  would be 
un rea l i s t i ca l l y  high. 

The s i t u a t i o n   r e l a t i v e  t o  oxidants i s  the  ant i thes is  of what i s  observed 
with  nitrogen  oxides: namely the  fact   that   the  pr imary concern has been for  short- 
t e r m   e f f e c t s   w i t h   l i t t l e  concern for  long-term  oxidant exposures. As such,  community 
studies have assessed the adverse heal th   e f fects  induced  by peak oxidant exposures 
during 1 t o  4 hour  intervals. These studies form the  bulk  of  our  health knowledge 
r e l a t i v e   t o   t h i s  contaminant. As a resu l t .  it i s  not  possible  at   th is  t ime  to 
establ ish  guidel ines f o r  e i t he r  24-hour o r  annual  averages. This. concern wi th   shor t -  
term exposures to  the  exclusion  of   other  t ime  per iods  der ives f r o m  the   fac t   tha t  
h is to r ica l l y .  episodes of high ambient concentrations  of  oxidants have always occurred 
over  short  time  periods. 

All of the  standards o f   ob jec t ives   o f   the   ju r i sd ic t ions  reviewed  are more 
than adequate to  protect   publ ic  heal th.  O f  the  contaminants  studied,  standards  for 
suspended par t icu la tes  are i n  close agreement wi th  the  recomnded  guidel ine range. 
This  indicates  that  the  standards  set  for suspended par t icu la tes  are based p r imar i l y  
on human health  considerations. Standards f o r  the  other  contaminants are somewhat 
more s t r ingent  than  the  reccmended  health based guidel ines.  This  si tuation  is most 

l i k e l y   t h e   r e s u l t  of  other  factors. such as contaminant  effects on vegetation, 
considered when these  standards "ape established. 

(iii) Health  Risk Assessment f o r  Trace  Contaminants 

Specific  emission  rates  or ambient a i r   qua l i t y   con t ro l s   f o r   t race  contaminants 
are  not mcoanended fo r  the  Hat Creek Project. In view  of  the  present knowledge of the 
effects  of  trace elements on public  health, no adverse h e a l t h   r i s k   i s  foreseen  from the 

proposed  Hat Creek powerplant.  For gaseous f luorine,  the  predicted maximum 24-hour  average 
ground level  concentration i s  approximately one h a l f ' o f   t h e  most s t r ingent  ambient a i r  
qual i ty   ob ject ive.  For the  remaining  trace elements, the  predicted 24-hour  average  ground 

level  concentration when compared with  var io is  North American  ambient a i r   qua l i t y   ob jec t i ves  
has shorn that  acceptable ambient levels  are  at  least  ten  t imes  higher  than  the  levels 
predicted f r o m  the proposed  Hat Creek porcrplant.  Epidemiological  studies  which  relate 
morb id i ty   to   e i ther  suspended sulphate o r  n i t r a t e  exposure  are  considered  inadequate t o  
promulgate  ambient a i r  standards. It i s  no t   poss ib le   a t   th js  tiw t o  assess conclusively 
t h e i r  impact on human health. 

No r e c m n d a t i o n s   a r e  made for  polycycl ic  organics or nitrosamines.  Although 

several members wi th in  the  c lass  of   polycycl ic  organic  matter,   including benr-a-pyrene and 
3-methyl~holanthrene, have  been implicated as mutagens  and carcinogens,  the  necessary 
epidemiological  studies have not been conducted. It remains t o  be proven tha t  these 
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4.1 WVERPUWT - (Cont'd) - 
I 

c ~ p o u n d s .  as enaun tend  i n  the atmospheric tnviromnt ,   contr ibut .  to the  incidence o f  
mc8r i n  humans. Then i s  no evidence to   suggest   that   n i t rosaincs   am produced by the 
c d u s t i o n  of fossil  fuels. While the f o m t i o n  o f  nitrosamines does require sources o f  
both nitrogen oxidea and organic amines. no potantial  sources of a i m s  have  been identified 

appear u 8ith.r primary or s lcondary  cantasinants. 

- 
in  th. ragion of the Hat Creek Project. Themfon. nitrosaims w u l d  not be expected to 

*I 

A. Arsmic (As) 

Tk. UXiBU. p n d i N d  24-hour conc8ntration Of a r s M i C  that   wuld be expected 
f m  the Hat Cnak p a r p l a n t  i s  0.024 p g d . '  Thenfon. no r isk  to the public 
health i s  f o n s n n  n l a t i v e  ta atmospheric arsenic   that   wuld be w i t t e d  from the Hat 
Cnek Project   warplant .  .r 

- 
. 

B. 8ewllium (Eel 
L 

to Uu Hat Cnek ProJnct. i s  0.00083 pg/m3.6 When t h i s  value i s  corpwad to a i s a i o n  
The pndictcd 24-hour win* ground level  concentration,  that would be d w  

liait3, M riak  to the  public  health i s  fonsnn' fron this potentially hazardous 
8 1 r m t .  

.. 
C. Cadmium (Cdl . 

i 
3- 

Tha pndfcted 24-MuF maximum ground level  concentr8tion of cadmium tha t  
wu ld  b. dW to the Hat Creak P r o j e c t  i a  0.00024  pg/m3.6 This lave1  should  cause ma 
r isk  ta h u a n  health. 

- 
In Canada. ma aguKiea have sugg8st.d safe ambfent levels for chromium. 

Tha predicted 24-hour mi- ground level  concentration for chmikm  that   wuld be 
due t o  Uu Hat Cnek P r o j e c t  i s  0.0029 p9/m3.' )lo r isk  tu the public  h8alth i s  .r 
cmdicted a t  th is  level. 

E. Coooar (Cui .c 

Copper i s  not  gamrally  conridend to ba an extrewly toxic e l r n n t  i n  the 
concentrations  noravlly  encountend. The p red icW 24-hour mimum gmund level 

3 6  

)lo adversa health ef t&  a n  predicted for the Hat C r n k  Pmjrct. 
' conc8ntration o f  copper tha t  would be due ta the Hat C r n k  P r o j e c t  i s  0.OOI.Z pg/m . 0 

F. Fluorine (F1  c 

Atmospheric standards for fluorides am di f f icu l t  tn set. The pndicted 
24-hour I.uimw gmund leva1  concentration far particular8  f luorida  that   wuld be L 

due to the Hat Crnk project i s  0.032 119/m3.' This concentration  should n o t  present .....- 
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a publ ic   heal th   r isk ,  The predicted 24-hour maximum ground level  concentration  of 
gaseous f l u o r i n e   i s  0.332 vg/m . This i s  approximately  half of the maximum allowed 

by Ontario. No adverse health  impact i s  predicted due t o  gaseous f luoride. 

3 

G. 

H. 

I. 

J. 

K. 

L. 

Lead ( P b l  

The predicted 24-hour maximum ground level  concentration  of  lead  for  the 
Hat Creek Project i s  0.0095 pg/m3.' This  value i s  wel l  below  suggested  standards and 
no r i s k   t o   t h e   p u b l i c   h e a l t h  i s  predicted. 

Manganese (Mnl 

The predicted 24-hour maximum ground level  concentration o f  manganese tha t  

would be  due t o  the  Hat Creek Project  i s  0.0055 vg/n3.6  This  value i s  fa?  below any 
leve l  a t  which  adverse human heal th   e f fects  may resu l t .  

Mercury (MQ 

For the Hat Creek Project,  the  predicted 24-hour maximum ground 1 C V C l  

concentrat ion  for   part iculate mercury i s  0.0075 ~ g / m ~ . ~  This  leve l  would pose  no 
threat   to   publ ic   heal th .   S imi lar ly ,   the gaseous por t ion  o f  the mercury  emissions 

would pose no threat   to   publ ic   heal th .  

Nickel (Nil 

The predicted 24-hour  maximw, ground level  concentration of nickel   that  
would be due t o   t h e  Hat Creek Project  i s  0.0039 ;g/m3.6 No adverse health  condit ions 

are  predicted. 

Selenium (Sei 

The predicted 24-hour mdximum ground level  concentrat ion  of  selenium  that 

would be due t o   t h e  Hat Creek P r o j e c t   i s  0.00021 ~ g / m ~ . ~  No r i s k   t o   p u b l i c   h e a l t h   i s  
predic ted.   S imi lar ly ,   potent ia l  gaseous emissions of selenium present no r i s k   t o  
publ ic  health. 

Uranium (U) 

Uranium i s  a h igh ly  dangerous element r e l a t i v e  t o  human health due t o   i t s  
t o x i c i t y  and rad ioac t iv i t y .  For the  Hat Creek Project,  the  predicted 24-hour maximum 
ground level  concentration o f  uranium emitted  through  coal combustion i s  0.0011 pg/m . 3 6  

Based  on a spec i f i c   rad ioac t iv i t y  of uranium OF 6.77 x IO-' pcurie/gm.6 this uranium 
emission i s  equal t o  about 7.5  x 10°'16 pcur ie /n l .   Th i s   l eve l   i s   f a r  heTm the U.S. 
standard and no adverse hea l th   r i sk  i s  predicted. 
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M. Vanadium ( V l  

The toxicology of vanadilrn i s  not  extremely  well known and thus  agreemnt 
has not been reachad as t o  itr rigni f fcanca as a contaminant. Relative to present 
standards. the Hat Crwk  Project w u l d  present no r i s k  .to the public  health  through 
v a n a l i w   u i s s i o n  since the p n d i c t e d  24-hour maximum ground level concentration of 
V a n a d l U  i s  0.00015 &I . 3 6  

M. Z i n c  

k l a t i v e  to the other t race elements discussed i n  t h i s  docuawnt.  xinc I s  
less toxic.  This maxinu ground level  concentration  predicted  value  for  the Hat 
CMk Pmjact i s  0.0083 Ho adverse hea l th   r i sk  i s  pmd icad .  

0. P o l m c l i c  Omanic  Matter (WMl 

not b u n  s c i e n t i f i c a l l y   v a l i d a w  and no ngu la t l ons  for wtl a t  ambient concentration 
An association b e b m n  a&ient leve ls  o f  POH and adverse health  effects has 

leve ls  have  boon pmmu1gat.d. Tbmfo re .  no hea l th   r i sk  assessment i s  made for the 
Ha: C m k  P r o f s c t  w i t h  r e s p c t  to Wn. 

P. Suspended Sulphates (SO4) 

Rn controversy  surrounding suspended sulphrtes  resulted i n  tha  adoption of 
an ubimt air  quality standard (Urn) for sulphate5  by only thrH statel i n  the 
U.S.A.; M 0bj.ctiv.s have b n n  adoptad i n  Canada. Relat fvr  to t h e   u i S t i n g  S a d a r d S ,  

the p n d i c t . d  uxira X-hour average  ambient concentration of 0.6 r g h  for  the Hat 
Cmk Project  should  present n0 health  risk. 

3 

Q. Susoended Nitrates (No3) 

The c u m t  data b a a  w i t h  n s p a c t  to human heal th response to the  inhalat ion 
o f  suspendad ino rgan ic   n i t ra t .   i s  inadequate. Howover. the currant  data base does 
not suggest that suspended inorganic  nitrates  present a sfgni f icant  heal th hazard to 

h m s .  

II) 

9. 

II 

- , e €  

/' 

L 

L 

E 

b a l - f i r e d   p a m r p l a n t r  an not  recognizad as pr imay  sources of nitre- 
ruiner. In  addftlon. t hem i s  no source of mines i n  the rsgion of the pmposad  Hat 
C m k  pmnrp~ant. T h e m f a n .   n i t m s u i n e  formtion i n  t h e   i t m s p h r e  due ca potent ia l  
mixing and r e a c t i o n   b e k e n   m i s s i o n  p l m s  i s  not  expecw. No publ ic   heal th   r isk  
i s  ant ic ipaud. - 

t 

t 
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4 . 1  POWERPLANT - (Cont'd) 
(iv) Conclusion 

Based upon the  results of the epidemiological  literature review and the predicted 
ground  level concentrations  for  both primary  and trace  contaminants, no adverse health 
impacts would be associated with  operation  of  a themal generating  station  at Hat Creek. 
Ambient  concentrations of all contminants  would not  exceed  levels  required  to protect 
hunan  health and in most  cases  the  concentrations would be substantially  below the 
respective guidelines. 

(e) Effects on Terrestrial  Wildlife 

({I Primry Air  Contaminants 

Combustion products represent the  most significant potential impact  source from 
the plant. Stack emissions, cooling  tower drift,  ash and waste disposal products  have 
been analyzed with regard to their potential for  wildlife damage. Of  the  stack  missions. 
sulphur  dioxide (SO2). oxides of  nitrogen,  hydrocarbons, carbon monoxide, ozone particulates 
and trace  elements  have been evaluated and would not be expected to  result i n  neasurable 
wildlife  injury through habitat modification (e.g., loss o f  cover or food species), 
inhalation,  ingestion, etc. Fluorine  analyses  were not available  at the time  of  this 
writing. These  conclusions  are based on current state-of-the-art  knowledge for  these 
contaminant effects. Long-term subtle  effects may yet be discovered. 

The  primary  effects on vegetation  and  wildlife  would  arise from SO2 and NO2 
ground level concentrations.  If the 366 m  stack  height and  flue  gas ,desulphurization 
system is employed, certain  species such  as  Pleurozuim  schreberi  and % spp. would be 
severely but  locally  affected by airborne contaainants. These species are, however, only 
c w o n e n t s  of  larger more  diverse and resistant habitats.  Consequently.  the indirect 
effects  of habitat modification on wildlife  should be  nominal. A total  of 23.4 kaz would 
possibly be affected by this control  technique.  If the meteorological  control systm 
(HCS) is used on  the same stack  approximately 238 bZ w u l d  may be measurably affected. 
If the MCS approach is used on a 244 m stack height,  about 324 h2 would be disturbed. 
Each of  these latter  predicted fmpacts would affect a wide variety  of  vegetation 
associations  within  a 25 lu radius of  the site. Some associations such as the Englenann 
Spruce Grouseberry  are  not sensitive to predicted levels of  air contaminants; however. 
associations  such as  the Willow  Sedge Bog would be sensitive  to  these levels and this 
would  adversely  affect wildlife  populations through  loss of food  and cover resources. The 
air  quality impact predictions are based on warst case  conditions which would not likely 
occur. The more probable position is that  vegetation effects uould be much less than 
those projected. Subsequent  indirect  affects on wildlife would be directly related to  any 
vegetation stresses. 
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A. Sens i t i v i t y  

Arsenic (As) causes a wide  range o f  p a t h o l q i c a l  changes including  gastrcr 
i n t a s t i n a l  (GI) and nspi ra tory   t ract   in f lamat ion,   sk in   les ions,   degenerat lon of 
organs.  haearrhaging and lung  congestion. l4 It has also bean shorn to be 
clrclncqanic.15  Uatar i s  the mast fnquen t  mode of ingestion  since Al usually does 
n o t   a c n w l a t a   i n  above ground  vegetation.  Concmtrations o f  0.4-10 p p  may bo tox ic  
to man. U p p  to l i vestock and 100-160 p p  to b i t t w l i n g .  minnows  and carp. 16.17 

Prolonged u p o s u n  to leve ls  as law as 27 ppu u y  be le tha l  to minnows.u Arsenite 
(As*3) i s  the mast tox ic  fom of arsenic.  followed by arsenata (As ) u h i l a  elemental 
As i s  much less  toxic to animals. 

+s 

Th. t o x i c i t y  o f  cadlium (Cd) var ies   gnar ly   bebeen organisms. S a m  species 
am highly   sens i t ive (e.9.. ha ma^,^ rainbow  troutzo and aquatic  invertebrates) zl 
whi le others exhib i t   n la t ive ly   h igh  to lerances.  Hanruls tend to accumulate Cd i n  
the l i v e r  and kidney and m y ,  consequently. exhibi t   chronic s y ~ p r o l u . ~ ~  CaQIiIm's 
p r i u y  tox ic  effect i s  on respiratory oxygen exchange. It has also batn  Shwn to 
a f k t  nproduc t i v r  DNA n p l i c a t f o n  i n  chromas~mer,~~ and h a m g l o l i n  
production.z4  Lwels of 9.9 PP. Cd i n  grass m y  be le tha l  to hones  whi le u l i t t l e  
as 0.Wlf p p  i n  -tar could cause toxic effects on rainbaw t rout .  20 

C h r c u i u  (Cr) i s  re la t i ve l y   t ox i c  t o  a n i m l r  causing  corrosion o f  the G I  

tract, n.oplasmsz5 and kidney  lasions.*6  Hexavalent Cr i s  the mast tox ic  form. 
although, le tha l   lev& are pearly  estlbllshed. Lou leve l  chronic exposure my b. 
man toxic than scuta exposuns i n  fish.6 Uamals have also b n n  shorn t o  suffer 
f m  chronic uposum to 5 p p   i n  dr ink ing -tar. 

Although copper (Cu) i s  an e r s m t i a l  elemant to anfmals, it can  be 1rth.l 
in  ucess ive  concentrations.  Lethal  concentrations range frop 0.006-0.OU ppa for 
w u a t 4 c   i n v e ~ r a t . s , 2 7  0.1 PP. ror fish,6 725 ppm for shnp and 2000 pp. for 

Fan m y   a x h i h i t   t o x i c  syu,3tnss on a diet   Inc lud ing 330 ~ W d a y . ~  Excess Cu 
f s  accuu1at.d In  the l i v w  and i s  u s u a l l y   a l i m i m t a d   i n   b i l e  or urine. za 

Excessive  dietary  f luoridn (F) may i n t a r f a n  with calcium  mtobolism. 
a m p a t i c  processes, n o r m a l  c e l l u l a r   n s p i r a t i o n  md the fmune bio log ica l  response 
of ih anid to c w t a i n   d i s e a r ~ ~ . ~ ~  Physical s y q t o n r  include  dental  defects. bone 
& fo rmt ion  and mineral izat ion of tendons. Forty t o  s i x t y  p p  my cause weight l oss  
i n  cattle.3o  Fluoride i s  accumulated i n  bones  and teeth and  conscqu.ntly i s  ra re ly  
t r a m f e r m d  UP the food chain. 31 

I n   U I i U l s .  lead (Pb) may be taken i n  by inhalation,  ingestion and i n  the 
case of organic f o r m  of Pb. by dermal translocation. u,32 synprolu or w poisoning 
i n c l u d e   d e r m g w n t  o f  the central nervous systam, gastrointest inal   t ract ,   nusculature 
and the haempoietic Lead poisoning may a l s o   r e s u l t   i n   i n f e r t i l i t y ,  34 
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4 .1  POWERPIANT - (Cont’d) 
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cancer 25+35 and decreased resistence  to  infect ion.  36’37s38*39 The  maximum safe  value 
f o r  portable  water  for animals i s  0.5 ~ p m . ‘ ~  The World Health  Organization  drinking 
water  standard i s  0.05 p p ~ n . ~ ~  F i s h   e x h i b i t   g r e a t   v a r i a t i o n   i n   t h e i r   a b i l i t y   t o  
to lerate Pb but, i n  general, 2.8 ppm  and 0.1-50 ppm 16’29 i n  water  are  considered t o  
be l e tha l   t o   f i sh .  

Mercury (Hg) may be ingested  or  inhaled by  animals and i s  accumulated i n  
the  kidneys, l i v e r ,   h a i r  and other  tissues.  Organic Hg attacks  the nervous  system 

and impairs  innunological responses and reproduction. As much  as 50 percent  of  the 
Hg emitted from coal  combustion may f i n d   f t s  nay to  aquat ic systems where 99 percent 
o f  it accumulates i n   s e d i ~ n a n t s . ~ ~  Dissolved  Concentrations o f  about 1 ppm are f a t a l  
t o   f i sh .   Tox i c i t y   f o r   a l l  animals  varies with the  chemical  form  of Hg ingested. As 

l i t t l e  as 1-3 ppim of HgC12 has  been shown t o  cause egg she l l   th inn ing   in   b i rds .  41 

Vanadium i s  a r e l a t i v e l y   n o n - t o x i c   m t a l   t o   a n i m I s . l 6  In large concen- 
t ra t i ons  (25-150 ppm)  some forms of vanadium  can  suppress weight  gain,” cause 
gast ro in test ina l  or increase  mortality. 15.28 

Zinc  (zn) i s  an essential  trace element f o r  animals.28  Zinc i s  r e l a t i v e l y  
non-toxic  to  b i rds and m l s  and  a  wide margin of   safety   ex is ts  between  normal 
intakes and those l i k e l y  to produce deleterious  effects.  Fish may  be suscept ib le  to 

z inc  toxic i ty  at   concentrat ions  varying between 0.14 t o  7.21 ppm depending upon water 
hardness,  temperature and growth stage. 

8. Assessment 

Arsenic  concentrations i n  Hat Creek small mammals ranged up t o  3.67 ppm. 6 

These are  generally above values  reported i n  the  Lwels found i n  Hat 
Creek f i s h  ranged  from 0.07 t o  2.3 ppm,6 f a r  below toxic  levels.  Stack  eaissions  are 
ve ry   un l i ke l y   t o   s ign i f i can t l y   a f fec t   concen t ra t i ons   i n   l i v i ng  organisms since back- 
ground s o i l  leve ls  range up t o  170 ppn without  adversely  affect ing  exist ing organisms 
on the  s i te.  

Cadmim l e v e l s   i n  Hat  Creak  and v i c i n i t y  my be of SOM cancern to   f i sher ies  
since  exist ing Cd l e v e l s   i n  Hat  Creek and 8onapart.e River averaged O . O O l 3  ppm. 

Although Oavies  and Goett lZo  state  that  0.0015 p p  could cause toxic  ef fects  to  smal l  
rainbow trout  nore  conrervetive  estimates of tox ic   leve ls  range fros 0.003 t o  
0.01 ppm. 20*44 Cadmium f a l l o u t  (Table 4.1-8) i s  not expected t o  Cause ambient leve ls  
t o   r i s e   i n t o   t h i s  range. 

Ex is t ing chromium levels   are  re la t ive ly   h igh  in  some so i l s  (up t o  530.0 p p )  
and strean sediments  (526.67 p p )  compared with  publ ished data.6’26;43  Concentrations 
i n  water samples are f a r  below those shown t o  cause t o x i c i t y  symptoms  and stack 
f a l l o u t  would be i n s i a f i c a n t  as conpared to   ex i s t i ng  exposure levels. 

a 
Measurements O f  ex i s t i ng  copper (tu) levels were extremely  variable  reaching 

a high  of 171.67 ppm i n  one sample of small mammals. Although t h i s  i s  above the 
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4.1 POWERPLANT - (Cont'd) - 
I 

n o m 1  values  reported in th8 literature,="'  it  is far below the 1eve1s at which 
tOXlC ry.p+ou occur. Stack Qmissions o f  Cu w u l d  not signiTicantly af fec t  fish or 
wildlife in the ana. I 

bvels of flwrid. in Hat C n e k   w e e p t o n ,  vhil8  higher  than l i t a n t u n  
Valu8S for s o I  soil. s t m a  sedimnt and grass s m l e s .   a n  wll b8low  those  knnrn 
to causa toxicity. Fluorid. w u l d  be a  major  constituent o f  stack  emissions, hoWv8r. 
proj8cct.d accuwlations (Tab18 4.1-8) would not likely  caul8  toxicity i n  animls in  
th. vicinity o f  the sit.. 

c 

I 

Excapt for high h a d  (Pb) levels in water and small -1 samples. Pb 
concentrations in Hat C n e k  receptors a n  similar to values  reported in th. 
1 itaratun. 15*28'36'43 No Pb lave1 in any ruwtor pnsancly approach  a  toxic .c 

concentration and fallout f r o m  stack  emissions w u l d  not likely  increasa those Iwels 
in ternstrial or aquatic organisms. 

Y 

of the s u  magnitude as levels in oth8r studies.6 Projected stack emissions am 
Concentrations of m8urcury in Hat C n 8 k  fish and -11 -1s appsar t-9 be 

nlatively lor (Table 4.1-8) and w u l d  have  a  negligiblr  impact on ulstinq mrcury c 
lrv8lr. 

bwls o f  vanadiw in  Hat C n r k  n c a p t o n  nn similar to litrratun d8riv.d . 
1 valws.6 Vanadiu is gemrally  mrtoxic t o  animls md stack  emissions  would be 

8xwctad to hav8 no advan8 impacts on existing wildlif8. 

- 
Zinc I8v8lS varied  wid8ly in Hat C n 8 k   r 8 c w t o n  but wn. for th8 -st part. similar to valws reportad in the literature.6 Ercausa of the broad toletancr 

range u h i b i t d  by mst oqanism, zinc emissions from th8 stack w u l d  br  unlikely to 
causa my iqacts M rildlif8. L 

(f) Effrcts on Tarnstrial Vraatation 

(f ) Vraotation Injuw Assessment W t h e d o l o ~  

c 

Tk. rationale w10y.d to assass th. vegetation injury that  would nsult Tram 
each of the proposrd  air  quality  control  strategies (AQCS) is bas8d upan th8 asswaption 
that the air  emissions troll the H.c C m k  P r o j e c t  w u l d  constantly =cur in mixtures. The 
18ve1s of and mz p d i c t . d  by ERT tor ersh AQ& would occur i n , a  ratio of approx- 
imat8ly 3:l. Sulphur  diaaide s y m q i s m   w u l d  ba possibl8 at this  ratio  and  at the predict& 
uDi8nt  So2 and W z  concentrations. Thus, tJu'rtfrctr on vqrtation nn mt e v a l u a w  
for So2 individually  but  in  combination  with mt. Tk. i q u t  of SOz was ass& to be 
8nh.1IC.d 50 percent and thnshold concrntrations mducad  by 25 percmt in thr pres8nce of 
MI2 a t  tha concentrations  pradictad by air quality .ad.lling. 

.cL 

L 

m 

The uthod usad to evaluata th. projutad emission  Iev8ls was closely  relatad t o  
the locations of m a p t o r  p i n u  usad by th. ERT modelling paqr-.' ~ h .  maximum J 

, .c  
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concentrat ions  for each o f  the   a i r   qua l i t y   con t ro l   s t ra teg ies  (AQCS) w r e  evaluated a t  
each receptor  s i te and  used t o  develop  a  general pat tern  o f   the  predic ted SO2 concentrations 
wi th in   the  pro ject  area.  Seasonal  peak concentrations and frequency  isopleths were 
constructed and over la id on vegetation maps t o  determine  which  vegetation  types would be 
exposed t o  adverse SO2 concentrations. Areas o f  vegetation  associations  that would be 

affected were determined by assuming  a definite  area around each receptor  point,  which 
varied  according t o  the  distance of the  po int  from the assumed stack  location. The area 
of vegetation  associat ion  that would be af fected was  assumed t o  be equal to  the  land  area 
determined f o r  each receptor  point. 

The percentage of  vegetation  types  within each association was detemined and 
then used to compute the  area o f  each vegetation  type  that would be a f f e c t e d   i n   t h e   v i c i n i t y  
of each receptor   s i te .   Sensi t iv i ty   tab les  for  SOZ/NOZ were constructed f o r  a l l   p l a n t  
species  encountered w i th in  25 ~JI of the project   (project   locale).45 The values  presented 
i n  these  tables  take  into  account  the responses of  individual  species  to  the  dif ferent 
components of  the  emissions as wel l  as the  factors  which  modify  the  results. 

(ii) Sens i t i v i t y  

I n j u r y  t o  vegetation f r o m  exposure t o   t o x i c   a i r  contaminant  leveis can  be e i the r  

acute or chronic. Acute i n ju ry   usua l l y  occurs as the   resu l t  of a short-term exposure t o  
high  concentrations,  while  chronic  injury may r e s u l t  f r o m  exposure t o  low concentrations 
over  long  periods  of time. The term  in jury ,  as opposed t o  damage, i s  generally used t o  
describe a l l   p l a n t  responses t o   a i r  contaminant  exposures. and would include  reversible 

effects on metabol~sm,  physiological  processes,  necrosis, senescence  and growth and 
development modi f icat ions.   Th is   def in i t ion  o f   in jury  will be used in   the   con tex t   o f   th is  
report. On the  other hand, damage i s  used to define  those  effects which  would  reduce the 
value  of  the  plant  for i t s  intended  use, be it economic or ecological. The bulk  of  the 
work reported i n  the   l i te ra tu re  on a i r  contaminant  effects addresses acute  responses. 
simply because experimentation  with  acute  injuries i s  easier,  less  t ime consuming and 
y ie lds  the  mst   conc lus ive and dramatic  results. Another factor   cont r ibut ing  to   the 
dearth O f  data on chron ic   e f fec ts   i s  the d i f f i cu l ty   o f   ascer ta in ing   the   e f fec ts  o f  chronic 

exposures due t o  the long experimentation  times  required and t h e   a b i l i t y   o f   p l a n t s  t o  
u t i l i z e  or to lerate low concentrations  of contaminants. 

Air qua l i t y  standards  are  developed as a means o f  compromise  between complete 
vegetation  protection  from  air  contaminants and the  rconmics  required t o  achieve t n i s  
goal.  Available  information on the  effects  of  air  contaminants on vegetation comprises 
the  data base  upon which  standards  are developed. However. as noted by Jacobson. 46 

compliance with  standards does not ensure  complete vegetation  protection.  Further,  current 
standards  are  developed on the  basis  of  single  pol lutants,  whi le it is   wel l   estab l ished 
that   d i f ferent   po l lu tants  may in te rac t   w i th  each other and e l i c i t  a b io log ica l  response. 

Threshold  concentrations  of  toxic a i r  contaminant  levels  are  the  lowest 

concentrations which  cause deleterious  effects t o  foliage. ,It i s   d i f f i c u l t   t o  assign 
def in i te  threshold  concentrat ions  to  part icular  species  for  a number o f  reasons.  Species, 

I 
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varieties,  cultivars and even individual  plants nact  diffsnntly to a  given  air  contaminant 
independently of any uterrl  enviromntal factors  which may affect  susceptibility. The 
developmental stag. o f  a  plant, as w e l l  as nutrient  supply  and  time o f  exposure during  tha 
day. largely  determines the degree o f  sensitivity. The overall coapluity of plant 
nsPonsu to air  contaminants.  especially when mixtuns of air  pollutants a n  involved, 
also naqates the value of threshold cnncmtrations. Hawever,  investigators must have s o w  
pofnf of  refwenca  fro0 which assessants of impacts can be gmeratsd. 

I 

c 

- 
A. Sulphur Dloxida 

Sulphur is an essential plant muronutriem. which is required i n  relatively 
large quantities. Sulphur is obtained by plants primrily through m o t  absorption of 
sulphata p m e n t  in the soil. S a m  plants  have  bmen  found to m e i v e  a  portion o f  

their sulphur requir-tr through  direct  foliar  absorption of 50~~' However. most - 
plants exposed to SOz MY suffer acute  injury  vhan  absorption  rates  exceed  the 
metabolic capability of foliar  tissue to oxidize Soz to tha less toxic sulpbta 
ion. Acvtr injury is typically  manifested by localized  intrrveinal  necrosis on - 
broad-lufed s p . ~ i m s ~ ~  and by n m t i c  bands on n&le tips and premature needle 
abscission on conifers. 

- 

51 

Gmeralizd Chrerhold  concentration  values  have been developed for So2. 46.52 @E 

These valws a n  based on intmpntations o f  work perforad by a nuaber of individuals 
and thu should not be v i m  as finita  entities nith a ride range of application. 
l'hnshold  concentration N ~ e s  as plotted f m  therm valuesU for sensitive, 
intanudiata and  resistant spuies a m  presenud in Flg. 4.1-U. A S U P . ~ ~  listing 
of estiuud  thnshold SO2 concentrations  for  visible  injury  to  sensitive  plant 
sprcin f m  several sources is pnsented In Table 4.1-9. RH nsponses to HIz of 
certain t m s  spscias c o m n  to the Hat Cmek a n a  are  sucaurizad in Table 4.1-10 and 
h e r b a c w   s p e i e s  in Table 4.1-ll. The information  presented is by no mans complete 
since  only a s u l l  fraction o f  the spmcies  found in the Hat Cmek region have been I 

studied and Vn nsults np0rt.d in the sclentific litentun. 

,- 

.. 

8. Nitrogen  Oloxide m 

Nitrogen dioxide is one o f  the tua mast significant gasrs in the  nitrogan 
oxid. gmup which a n  produsad  during high tmperatura C&ustion. High  concantrations 
of Mz a n  c a p a b l m  of cawing injury  to  vqetation. Acuta injury symtomaloqy i s  
typically  aanifestad as water s a a k d  luions. which  first  appear on the adaxial leaf 
surface. The lesions  disperse  rlth ti- throughout  the leaf causing  necrotic 
patches. Ruse patches a n  usually  white to tan in color and strongly nsmmble SOz 
in jury  s y l p r o n .  

I 

I, 

Concentrations of NO2 mquired to cause  visible  plant  injury are high 
nlattve to c o m n l y  occurring  &+ant levels. n a p s o n  et.  al." suggest  that 
thnshold dosages  causing  visible injury range from LB 800 - 28 ZOO p q h 3  for one 
bur, 4324 - 6580 pp/m for 8 - t l  hours and ZBBO u g h  for 48-hour uposures. So- 

L 

3 3 
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4.1  POWERPLANT - (Cont'd) 

t yp i ca l  responses t o  M02 of  vegetation  indigenous  to  the  Hat Creek area  are  suernarired 
i n  Table 4.1-U. This sumnary i s  by no  means conclusive  of a11 plants upon which 
invest igat ions have  been conducted;  however, the  plant  species  indigenous t o  Hat 

Creek are  are  not c m o n l y  found i n  the  l i terature.  The concentrations which have 
been shown t o  be injurious  to  vegetation  are much higher  than  the  concentrations  that 
would be emitted by the proposed powerplant. 

c. orDnr 

Ozone i s  generally  considered t o  be the most i n j u r i o u s   a i r   p o l l u t a n t   t o  
vegetation,  although it i s   r a r e l y  a problem i n  the  inmediate  v ic in i ty of  a combusition 
source. Que to  the  photochemical  nature  of ozone formation i n  the atmosphere, 
effects on vegetation from ozone fumigations  are commonly observed s c m  distance  from 
the source. 

The most c m n  symptom o f  ozone i n j u r y  on  many deciduous trees, shrubs and 
Some herbaceous species i s  small  sharply  defined  dot-like  lesions. These lesions may 
be dark brown, black,  purple or red. The injured  area i s   p r i m a r i l y  confined  to  the 

adaxial  leaf  surface. The cornon symptom o f  most  herbaceous species and  many  woody 
species i s  small unpigmented necrotic  spots  or more general  adaxial  surface 
bleaching.86 Bi facial   necrosis and chlorosis  are  also  comon  injury symptoms.  Ozone 
i n j u r y  i s  usual ly found  towards the t i p  o f  youngest  leaves and over  the  ent i re  leaf  
 or^ near the base o f  oldest leaves. Leaves ranging  from 65-95 percent   o f   the i r   fu l l  

surface  area  are  the mst sensi t ive End are mast l i k e l y   i n j u r e d  i n  a fumigation 
incident. Syptoms of ozone i n j u r y  on a l f a l f a ,  a species  comonly grown i n  the Hat 
Creek area  are  extremely  variable.  Adaxial  necrosis,  bifacial  necrosis and chlorosis 
are comwn symptoms.86 Symptoms of ozone l n j u r y   t o  ponderosa pine,  another Species 
Comwn to the  Hat Creek area, has been described as a chlorot ic  decl ine."  Chlorotic 

needle mott le symptoms als'o  develop  from  the t i p  t o  the base o f  older age leaves. 
These  symptoms are  generally  followed by a nec ro t i c   t i p   d ie  back. The oldest  leaves 
abscise  early,  while one year  old  leaves  tend  to remain on the  injured  tree. 

considered t o  be i n  the  range o f  98.2 - 235.6 p g h 3   f o r  2-4 hours.86 Sensitive 
Threshold  concentrations o f  ozone f o r  most sensitive  species  are  generally 

var ie t ies o f  a l f a l f a  and oats have  been in jured by 196.3 - 235.6 pg/m for 2 hours. 3 88 

Responses t o  ozone of   vegetat ion  typical ly found i n   t h e  Hat Creek  area are  sumarired 
i n  Table 4.1-13. Only the more cornonly  occurring  species  are  l isted  since  they  are 
the  only ones which have  been studied. 

The potent ia l ly   in jur ious  e f fects   o f   f luor ide on vegetation have been 

recognized i n  the  past  but  losses due to   f l uo r ide   i n ju ry  have not become prevalent 

unti l  recently.  Fluoride i s  emitted as a gas ( p r i n c i p a l l y   i n   t h e  fom of HF) during 
the  combustion of  coal and it i s  i n   t h i s  form tha t  i t  may be  a potent ia l  problem i n  ~ 

the Hat Creek area. Fluoride does not appear t o  have  any r o l e   i n   p l a n t  growth. 97 
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4 . 1  WVERPUNT - (Cont'd) 

The characterist ic symptum  of fluoride  injury on many broad-leaved plants 
i s  nacrosis. which occurs pnduminantly a t  the  leaf tips and margins. A dull gray- 
green watm"JOaked discoloration of leaf t i p  and margin tissues  is  typical. Symptoms 
on conifars a n  similar. Necrotic areas ffrst appear a t  the  t ip  of the c u k n t  years 
n e d e s  and then progress tauard the basa. In  general.  the young emrging n d l e s  
am most sensitive and becow man resistant with aga. 

The tensi t ivi ty  of plants to fluoride, as wi th  other air  contaminants, 
vrries  considerably w i t h  envfronmentai fac ton .  I t  i s  generally  thought  that  fluoride 
injury to vegetation conmanly n s u l t s  f r o m  accuaulation of fluoride  in  the  plant 
tissue over  periods of tim.'' Presumably, sensitive p l a t  species  are those that 
would be i n f u n d  by lor atmospheric concentrations of fluoride or when foliar  levels 
nached a minimal  amount. Differentiating  plants  into  categories o f  sensftiva,  
i n t a m d i a t e  and resistant i s  h i g h l y  arbitrary  since many extenuating factors are 

t4 6.65 u g h  HF or less for 7-9 days are considered to be sensitive.99 Another 
involved. As a point of reference, plants which are  injured by continuous exposure 

investigator found that exposure to 2.1 rgh  HF for 8 houn per day for 5 days a 
mix in an extended period produced injury ~ynptoar.'~~ Clearly.  the  relationship 
between sensit ivity and levels o f  atmospheric f luor la  levels  requires  additional 
work before being utilized to  aasess i". S o w  typical  nsponses to HF and F o f  
plants cDlliOn to the Kdt Creek an.  a n  suat8arired  in  Table 4.1-14. Again, this i s  
M t  a comleta  l istfng since many of the  species found in Hat C r e e k  have n o t  been 
addnard I n  the  scientific  literaturn. 

3 
3 

Air quality  standards for fluoride a m  not CMIIon, primarily because of the 
degne o f  diff icul ty  in  defining  acceptable  levels. Hovever. standards have b4en 
developed ik Oregon ' t o  provide a mans of protacting stone f rui ts .  The standard uas 
witten by a c m i t t a e  of agricultural  scientists and i ts   effectiveness  is  eva1uauL.d 
by an air   quali ty  mnitoring netvork Coupled with a d e f i n i t e   s w l i n g  wthodology and 
periodic  vegetation surveys. The levels and tima p r i o d s  of t h i s  standard  are as 
f o l l a r :  4.5 ppb (5.38 r& for 22 hours, 3.5 ppb (4.66 po/m ) for 24 hOUM, 

2.0 ppb (2.66 &m3) for 7 days. 1.0 ppb (1.33 rP/n3) for 30 days, and 0.65 ppb 
(0.86 p g h  1 for the g r a i n g  season. Infamation on this standard i s  presented  as  a 
mans of cowarison and not as  a proposed mdel  for  the Hat Creek Project. 

3 

3 

E. Particulates 

Then have b n n  fw  studies COndUCtCd on the  eff- of prrticulata  matter 
on vegetation. Those studies which .have boen npor tsd  i n  the l i t e r a t u n  tend to 
address  the  nature o f  the plant response to particulates  rather than injury  threshold 
levels.109 The affecctJ o f  prrt iculates on vegetation have been obsewed to inhibit  
stomate c l o s ~ n . ~ ~  decnase incoming solar  radiation,1m or interfere with  the 
atmospheric  heat balance of tha  leaves. lll 

"&. 

I 

t 
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I F. Acid  Rain 

.I 

Sulphur  dioxide and NO2 may be ox id ized  in   the atmosphere to   su lphur ic  
(H SO ) or sulphurous (H2S03) acids and n i t r i c  acids (HN03).'12  The  pH values o f  
r a i n  have been  observed t o  be decreasing  over  the  past 20 years i n  saaples  taken i n  
the  Northeastern  United  States.  This  lowering  of  the pH has  been a t t r i bu ted  t o  coal 
combustion and the  associatad  accumulation  of  acids (H2S04,H2S03, HN03) i n   p r e c i p i -  
tat ion.  

2 4  

ll3 

Studies on the  ef fects o f  ac id   ra in  on vegetation have centered on the 
responses rather  than  threshold  concentrations,  Laboratory  investigations have 
tended t o  s imulate  appl icat ion  o f   ac id   ra in fa l l  on vegetation  with  the  intent  of 

yel low  birch seedlings114 and decreased  needle length o f  Scutch Other 

e l i c i t i n g  a response. Sone o f  the responses observed include  necrotic spott ing on 

ef fects due t o   r a i n  have  been postulated as changes i n  leaching  rates o f  nut r ients  

from fol iage and s o i l  and long-tern decreases i n   f o r e s t   p r o d ~ c t i v i t y . ~ ' ~   C l e a r l y ,  
thr ecological  effects  of  acid  rain  are  largely unknown. 

G. Air Pollutant  Mixtures 

Gaseous a i r  contaminants are ra re l y  found in  isolat ion.   Ni t rogen  oxides, 

as wel l  as sulphur  oxides  are c o m n  products  of  coal combustion. The p robab i l i t y  of 
these two contaminants  causing f o l i a r   i n j u r y  has  been postulated and i s  a current 
top ic  of concern t o  many invest igators.  There have  been several  reports i n   t h e  
l i t e ra tu re   t ha t  combinations  of SO; and  NO^. so2 and o1 and so2 and HF may act  
synerg is t i ca l l y .   In  a synergist ic response, concentrations  of each contaminant a t  a 
l eve l  below that  considered  to be in jur ious can r e s u l t  i n  v is ib le   in ju ry .   Typ ica l l y ,  

synergist ic responses occur when the  concentration  of SO2 exceeds that  of  the  other 

contaminants. 

The SO2 threshold  values  presented i n  Table 4.1-9 may not  apply t o  ambient 
leve ls  which contain rare than one a l r  contaminant.  Plant  sensitivity nay be increased 
when plants  are  simult.neously exposed t o  SO2 and NO2. However, p lan t  responses t o  

mixtures  of  SO and NO vary  widely  with  species,  environmental  factors,  plant age 
and  dosage. The resul ts   o f   s tud ies  o f   the  e f fects  on vegetation from  combinations o f  
SO2 and NO2 have  been sumarized by R ~ n e c k l e s . ~ ~  The sumation  demnstrates  that  the 
synergist ic  effects range from none to a  many-fold  increase i n  impact  over tha t  f r o m  
exposure t o  SO2 alone, It has been proposed that,  based on the SO2 and NO2 leve ls  
predicted  for  Hat Creek, a general 25 percent  reduct ion  in SO2 threshold  levels and a 
50 percmt  increase  in  in jury  over  that  caused by SO2 alone would be caused by SO2/NQ2 

Some t yp i ca l  responses  from  exposure t o  SO2 and NO2 of  vegetation found 
i n  the Hat Creek Valley  are summarized i n  Table 4.1-15. 

2 2 

Sulphur  dioxide and  ozone are  the  only  other a i r  contaminant  combination 
which have  been studied i n  sone de ta i l .  These studies were designed more t o   e l i c i t  a 
response rather  than  determine  threshold  Concentrations. Tobacco, a l fa l fa .   broccol i ,  
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4.1 WWERPCAKT - (Cont'd) 
radish  and  soybeans  have  been investigated. The c o r a m  finding  vas  that S02-03 
CoPlbinations at concentrations  similar to those  found in urban areas  have  consistently 
maulted in synergistic or additive affects.64 The  response of vegetation c o m n  in 
the Hat C r w k  area to t h i s  air  Contaminant  combination is sumarized in Table 4.1-16. 

Studies mgarding tha err- dtn to combinattons of SOt and HF have b w n  
rawly addressed in the literature. Mandel at ,I7' found that 7 day exposures of 
corn to a  concentration of 393 pg/a3 SO2 and 0.5 pg/m HF for 23 days  elicited  a 
synergistic response. Tha level of gaswur fluoride  aaissions  predicted for Hat 
C m k  am a r m a l l  percnntage o f  SO2 Based on the evidmcr available. it would not 
appear that the g u w u a  fluoride  raissions fro0 Hat Creek  would  influence the effects 
of S12 alone or in colabination. 

3 

H. Trace E l w n t s  

MiM trace e l a n t s  '#em selected for detailed  study on the basis of existing 
high  concentrations in  coal or ash. capability for volatilization  during  combustion, 
potential for toxicity, uistlng high  concantrations in Hat Crnk meaptor materials 
and u i s t . n u  of regulator), guidelines. These nine e l p m t a  were  analyzed in Hat 
C r w k  mcaptor aatarials  at several sites  during thm separate seasons and compand 
to toxic  levels o r  t h m h o l d  concentrations aa mport8d in the literatur.. The 
findings o f  the libraturn m v i n  are sumarized below for each of the elenants, uith 
the eulption of fluorine which was discussed pmviously. 

Amenic (As1 

In general. Aa i s  not considend to be essential for plant grouth, although 
1ou doses have baen found to prcaote plant g r m ~ t h . ~ ~  Arsenic  toxicity in plants i s  
dependmt on the concentration of soluble Aa md not on the total As  Concentration 
i n  soila. The fm e l m n t a l  f a n  is not considend to be as  toxic as many of the 
associated  compounds such aa arsenite  and arsenate.l18 The gmatast tox ic  effect of 
As a p p ~ r ~  to be  most  prnvalent at the seedling 'stage sinca  high  As  concentrations 
have b a n  dcwnstratld to a m s t  gamination and reduce s n d  ~ i a b l l i f y . ~ ~  Plants 
gemrally  accwlata As i n  the mota, a s p d a l l y  i n  the tfpa of new mots. Arsenic 
dOea not typically a c c m l a b  in  the Ibove  ground p o r t i o n  of plan- and i s  not likely 
t0 b r a  InfeSted by gra7.i- &liMlS. 

mat plants can normally tolerate total As  concantrations in  soils  ranging 
14 .  1-40 pp+. S o w  plants, such as Qoqlas-fir have been observed to g m u  uell on 
soils in the  vicinity o f  heavy mtal dep4sit.s where  As  concantration are reported to 
b. u high aa BMO P P . ~ O   M g h  arsenic  concentrations,ranging fma 3.4-9.5 ppa have 
been identified aa the causal agent  responsible for ttm nduced productivity of 
orchard  soils i n  the Yakima Valley, Washington. Soil As  concentrations  greater  than 
2 pp.. in the soluble f o n ,  have  been  shown I n  cause  damage to alfalfa and barley. Ul 

L 
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Cadmium (Cd) 

Cadmium i s  not  considered t o  be an essent ia l   nutr ient   for   p lants.  U0,l.Z 

It i s   r e a d i l y  absorbed by p lants   e i ther  f r o m  the  soi l   v ia  the  roots  or  from the a i r  
v ia  stomata. I n  general.  the  effects o f  t ox i c  Cd concentrations appear to be 
loca l i zed   in   lea f   t i ssue.  Primary' effects  include a reduc t ion   in   lea f   t ransp i ra t ion  
and a reduction i n   n e t  photosynthesis due t o  a  decrease I n  the t o t a l  number o f  
chloroplasts. Cadmim t o x i c i t y  symptoms are  usually  manifest as e i t h e r   f o l i a r  
chlorosis  or  necrosis. Cadmium concentrations of 1 ppm are  considered to be  non 
tox ic .  117'124 Some depression i n  growth  rates have  been observed when  Cd concentra- 
t i o n s   i n   p l a n t   t i s s u e  reach 3 ppm. Adverse ef fects  a t  the  organelle  level have  been 

noted a t  Cd concentrations of 2 ppm. 

Chromium (Crl 

Chroaiwq i s  not  considered  to be an essent ia l  element fo r   p lan t  growth. K5 

However, the  addition  of 0.1-0.5 ppm Cr t o   s o i l s  has been noted  to  stimulate  growth 
of le t tuce and corn seedlings.119  The presence o f  chromium has also been observed t o  
inc rease 'n i t rogen  f i xa t ion   in  peas. 119 

Chromium tox ic i ty   to   vegeta t ion   i s  a funct ion  o f  the chemical form, 
s o l u b i l i t y  and concentrat ion.  Chrmim. as chromic o r  chromate, i n  concentrat ions  of 
8-16 ppm has  been found t o  cause c h l o r o s i s   i n  sugar beets grown i n  sand cultures. 
Chromat'e (Cr ) a t  concentrations between 0.03 and  64 ppm has  been observed t o   i n h i b i t  

the  growth of algae. Some of  the  lower  plants appear t o  be able t o  accumulate large 
amounts of Cr with no notable symptoms. 

+6 

125 

in  large  quant i t ies.  Copper i s  an important  consti tuent  of  plant enzymes  and 
Coppar i s  c m o n l y  regarded as a macro-nutri*nt  that i s  essential  to  Plants 

proteins.  Plants can accumulate  copper,  although i n  most plants, it i s  stored i n  
the  roots where it generally i s  unavailable  to  grazing  animals. Some grain  species 
have  been found t o  accumulate up t o  15 ppm  Cu. which may  be a hazard to  grazing 

animals.U6 Symptoms of Cu tox ic i ty   a re   exh ib i ted  IS fo l ia r   ch lo ros is  caused by the 
interference  wi th  i ron metabolism. m 

Due to  the  essential  status o f  copper, agr icu l tura l   ro i l   def ic ienc ies  are 
more comon  than  toxic  situations.  Soils  high i n  organic  content o f  a sandy texture 
require Cu through  fer t i l izat ion.  Copper t o x i c i t y  i s  considered t o  be governed  by 
s o i l  pH. Spinach and gladiolus  did  not show t o x i c i t y  symptoms f r o m  Cu concentrations 
of 93-130 ppm  when s o i l  pH  was 4.5 t o  4.7. 

Some o f  the  species  considered to be sens i t i ve   to  Cu t o x i c i t y  include: 
al fa l fa,   c lover,   corn,  bean  and squash.llg  Toxic symptoms i n   p l a n t s  can r e s u l t  when 
Cu cnncentratio~ns i n  tissues approach 20 ppm. A t  concentrations exceeding 40 ppm, 
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s"38ans wrr found to exhibit  savere symptonalogy. Concentrations i n  the ranga of 
20-30 ppm a n  also considered t o  cause retiuced yields i n  anapbeans. G M  of 

caul i f lour .   le t tuce,  p o t a t o  and carrots w n  reduced by 0.5-50 ppm of copper 
acatakU7 Sndl ings  of a m  grass species  (&rostris s.) appear to develop 
toleraus to h5ghh.r than n o m l  Cu Concentrations  over a p r i o d  of Lo we8U. 

Lmd  (Pb), 

I 

- 
- 

bad i s  not conaidmd to b. an essential   elemnt for plant g m ,  although 
i t  i s   co ron ly  found in  most ~ l a n t s . ~ '  Lead entwa the plant through s t c a t a .  As 
a com.quenc8, the  plant organs  involved  with  gas exchange tend to  hav8 h i g h '  lead 
concentrations  than storage tissues.  Organelles such as chloroplasts. mitochondria 

111 

ind nuclei  often u h i b i t  high Pb concmtrations. - 
Leaf  pubescence also seeis to govern the  rate of Pb acemulation.  Generally, 

accvulations  am  higher i n  l8av8s  with rough or hairy  surfaces  than i n  leaves w i t h  
sowth surfaces.  Translocation of Pb within th8 plant i s  nportadly l o w .  th8nfor8 = 
lead concentrations  appear to be highest i n  leaf  tissu8. 

Laad toxicity af fects  s t o ~ t a  nsistanc8 of plants, which i n  turn msults 
i n  a nduc8d photosynthetic  potmtial. u8*u9 ~ e a d  ions can nduce co2 fixatton  in 
fso1at.d chloroplasts vhich uy also mduce photoaynthetic  potmtial of whole plants. 
L8ad Uy also  inhibi t  8leCtron transport a d  enzyme activity. - 

- 
- 
I 

Nany plants u h i b i t  ntard8d grorth ratas wh8n uporad to  10 p p  Pb in 
solution c u ~ t u n . ~ '  0aUg8 to f r o n d  bean plants was noted following uposum to  
30 p p  l8ad  sulfat8.LL8 bad concentrations o f  10 PPI# w8n responsible lor nducrd 
mat grorth i n  ah8.p fescuem and th8 grorth rata of corn 'us reduced mhen nutrient 
solutions contained 200 p p  Pb. 

E 

I 

S a m  plants such a¶ gr8p8, appla and orange tm seedlings w m  not affected 
by pb cnnc8ntrrtions  ranqing from SO-200 ppa. Plants have also b8en show to 
absorb large amxnts o f  Pb without  exhibiting  toxicity  sywptm. For example, Pb 
concentrations u high IS 3% p p  wen measured i n  s a  of ahruba,  with no visibl8 
injury symptom. L a t a 8  has also been found to a c c w l a t .  as much as 2 ppa Pb 
w i t h o u t  any toxic symptom. Ir 

Mrcuw (HQ 

lkrcury  is  not an essential  elcaunt for plant growth. Marcuy cowounds 
hav8 bwn used as seed fungicidea. Plants grown from these s e d  have been found t o  
contain higher than n o m l  Hg concentrations. In general. Hg i s  not  concentrated  in 
plants growing on n o m 1  soils. Soil-bound Hg i s  typically  not  available  for  plant uptalu. althouqh m y  plants cannot  prevent uptake of gaamur Hg through t h w  roots. I30 

Most higher  vascular  plants m n s i s t a n t  of Hg toxicity  wen though Concentrations ~ 

ar8  pnsrnt   in   t issues .  - 

I 

I 

l r  
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m 

Mercury concentrations (HgCIZ  form) o f  0.5-50 ppm were found t o   i n h i b i t  
growth  of  caulif lower,  lettuce,  potato and car ro t   p lan ts .   In  algae, a HgCIZ 
concentrat ion  of 3.5 ppm caused a 98 percent  reduction  in  chlorophyl l   synthesis and a 

50 percent  reduct ion  in  galactol ip id  synthesis.  The bulk  of  the  studies on  Hg t o x i c i t y  
as reported i n  the   l i te ra tu re  use algae as t e s t  species and the  results  are  not 
applicable to situations  involving  higher  plants. 

Vanadium CV) 

Vanadium i s  not  considered t o  be an essent ia l  element f o r  growth of  higher 
plants,  although V i s  thought t o  be an essent ia l   e lemnt   fo r   a lga l  growth.  There are 
no repo r t s   i n   t he   l i t e ra tu re   o f   e i t he r   t ox i c i t y  or def ic iency  o f  V to  plants  growing 
under f i e l d   c ~ n d i t i o n s . ' ~ ~  It has  been noted  that some species  accumulate V without 
exh ib i t i ng   t ox i c i t y  symptoms.  Snap bean uas found to   conta in  600 ppm V, cabbage 
50 ppm. tomatoes and asparagus 30 ppm, without any apparent t o x i c i t y  symptoms. 

I n  laboratory  studies, V was found t o  be toxic  to  germinating seeds and 
even  more so t o   p l a n t s   a t   l a t e r  growth  Toxic i ty  to  roots and tops  of 
bar ley was reported when culturq  solutions  contained 500 ppm V.13* Barley was also 

found t o  be in jured when 1 mg of V, as vanadium chlor ide,  was added to   so lu t i on  and 
sand cultures. Decreased growth i n  orange tree  seedlings was a t t r i bu ted   t o   t he  

addi t ion of 10 ppm calcium vanadate to the   so i l ,   wh i le   to ta l   mor ta l i t y  was observed 
a t  150 ppm. .It has  been suggested t h a t  0.5 ppm V i n   n u t r i e n t   s o l u t i o n s  i s  the  tox ic  

l e v e l   t o  plants.'" Other  studies have ind icated  that  V concentrat ions  of 10-20 ppm 
a re   s l i gh t l y   t ox i c   t o  soybeans, 26  ppm to  beets, 40 ppm to  bar ley,  20  ppm t o  wheat 
and 22 ppm t o  oats. 133 

Zinc (Zn) 

Zinc i s   n o t  an essential element f o r  growth of  higher  plants,  although it 
i s  essent ia l   for  some fungi and algae.  Zinc i s  absorbed p r imar i l y  by the  roots and 
translocated to leaf  tissue,  although  the  primary  storage  organ appears to be the 

roo t  system.U4 Host o f  the  stored  zinc i s  apparently bound w i th in  the ce l l   wa l l  in 
an insoluble fom.135 Toxtc symptoms  may be manifest  by fo l iar   ch loros is  which i s  
caused  by Zn interference  wi th  i ron uptake. 

It has  been reported  that  U.5 percent   to ta l  Zn i n   s o i l  will stunt most 
vegetation."*  Toxicity  levels were found t o  vary  considerably between species. 
Tox ic i ty  has  been observed i n  oat  leaves, when leaf  concentrations ranged  from 1700- 
7500 ppm, wh i le   the   tox ic i t y  range for tomatoes was determined t o  be  526-1489 ppm. 119 

Toxic  levels  for cowpeas  and corn  are  reported t o  be 560 kg/ha and  784 kg/ha, 
respectively. 119 

Zinc t o x i c i t y  has been found to  vary  wi th  the  soi l  type. Sandy s o i l s  were 
found t o  be most tox ic  and clay loamy soi l   least  toxic.  Toxic  concentrat ions in peat 
s o i l s  o f  New York State range from 0.43-10.16 percent  for such crops as carrots.  

spinach and let tuce. 119 
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cover that would be affected i n  the vicinity of Cairn Peak  an6 Blurtry Mt. i s  
appmximat8ly UO b2. The total  cover that would be affected in the vicini t ies  
o f  thipiun Mountain, Ht. Martley and  Cornwall Hil ls   i s  30 bZ, 28 b2 and 14 b2, 
nspectively.  Pleurarim  rchreberi (62.5 b2), Picea en elmnnii  (53.2 h ), - Pfnus contarta (43.6 bz), Pleudotsu a menziesfi -t (I9.7 b 1, Alestorfa a 
(17.0 b 1, Salix  nivalis (11.0 b 1 and u cascadensis (10.0 b ) wuld be 
th. species  predicta6 to exhibit the largest  total affacred vegetative  cover, on 
an annual basis. Sevm  species, poDulus t m u l o i d e s ,  @& lasiocaroa, 
Pleumtiu  rchreberi ,  Poa pratensis, Saiix  nivalis,  cascadensis and 3 

52, 52 and 65 parcent, nspectivrly.  

2 

z "Tp z 

- so. would u h i h i t  the greatast  injury  percentage with astimatas of 9. 9. U. 26, 

Ttu m u  of vegetation  associations that would be disturbed by the 
potantially  injurious air contaminant levels for each AqCS were sumwire6 in 
Table 4.1-17. The Engelmann Spruce - Grousebemy an6 Engelmann Spruce - 
Grouseberry Pimgrass  usociations would be most affectad with 100.86 and 
46.56 d o f  vqe ta t ive  cover  iapactrd. Impacts to thue  associations would be 
insignificant due to Uu l a  overall  renritivlty  ratings which  have been 
assigned. RH ot)rcr u s o d a t i o n s  w i t h  n l a t i v e l y  large a m a  that would  be 
affectad fnc luk  E n g e l m  Spruce - Wlllow - Red Heather Parkland (22.7 !a2), 
E n g . l w n  Spruce - Grouseberry - Lupinas (29.3 b ) and Douglas-flr - Pinqrass 
(18.5 b 1. Ttu E n g e l m  Spruce - Willow - Rd Heather  Parkland would be the 
only usaciatlon rithln this group which would have a uvem lopact due to i t s  
high overall   srmltivity  rating and relatlvely  large  area a f f u t d .  The other 
vqetation arsaciatiom a f f r W  by gmwd level  Concentrations were considere6 

. to have a mgligibie  iapact due to th 1-11 areas involved and the low to 
.Od.rrt. smsi t ivi ty   ra t ings.  In total. 238.47 b of vqe ta t ive   c r i e r  would be 
dlsturbed by th 366 m stack Wrth MCS. 

244 m Stack H d q h t  w i t h  l4CS 

2 
2 

2 

Tha uximm pround level  eoncuttrations  predicte6 to occur fmo the 
propard Hat C m k  Projest  powrplant with a 244 m stack and mS afr quality 
controi strat& were sumarize6 i n  T & I ~  4.1-6. On the baris  or these predictad 
l e w i s  and the threshold  values  presentad i n  the  l i taratum (see S$section t i .  
Smsitivity), the potmtial  for swem iapacts ta the vegatation w i t h i n  25 b of 
th project mU to SO2 would be lor. althouqh s l ight ly  higher t% the 366 rn 
stack height with WeS case. T?@ probrbil i ty would m u i n  low u long as the 
hourly So2 Concentrations. whlch nn combined to f o r a  the 3.hour  average, 
n u i n  a t  or below a  value o f  655 r g d .  The probability o f .  adverse  impacts to 
v w t a t i o n  found a t  the higher  elevations w i t h i n  25 lp o f  the plant could ten6 to 
i m a s e   i f  hourly  concentrations  uccad th 1004 rum level. 3 
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4.1 POWERPUNT - (Cont'd) 

As stated  previously  the assumption tha t  SO2 and NO2 would act  
synergist ical ly  is   h ighly  conservat ive.  The fol lowing assessment i s  fo r  a worst 

case and it i s  h igh l y   un l i ke l y   t ha t  any po ten t ia l  impacts  would be more severe 
than  those  presented i n  the  following  discussions. 

The land areas where exist ing  vegetation would be af fected by the 

predicted S02/N02 emissions appear ta be restr icted  to  the  h igher  e levat ions  of  
Chipiun  Mountain, where 30 b2 of  vegetative  cover  could be injured. The 
potent ia l   areal   extent of vegetat ion  in jury,  on  an annual basis, a t   the   h igher  
elevations o f  E lus t ry  Mountain, Cairn's and  Moore  Peak would be approximately 

30. 20 and 35  km2, respectively.  Approximately 28.  17,  18 and 85 km2 of 

vegetation w u l d  be affected i n  t h e   v i c i n i t i e s  of Mt .  Martley,  south Hat Creek 
Valley, Arrowstone H i l l s  and Cornwall Hills, respectively. The vegetation 
species tha t  would  experience the  greatest  impacts, on the  basis  of   total   area 
affected,  are Pleuoroziurn schreberi. Picea engelmannii, Pinur s, 
Pseudotsuga menziesi i ,   Alectoria w, cascadensis and Sal ix   n iva l is .  
The in ju ry  percentage o f  these  species i s  estimated t o  be 14 .3 ,   4 .4 ,   4 .4 ,   5 .5 ,  
5 .5 ,  52 and 52 percent,  respectively.  Other  species  having a predicted  high 
estimated i n j u r y  percentage but  not  included i n  the above list due to   t he  small 
t o t a l  area  affected  include a % (71.5 percent), poa pratensis 
(28.6 percent) and Populur tremuloides (13.5 percent). 

The areas of  vegetation  associat ions would be disturbed  by  the  poten- 
t i a l l y   i n j u r i o u s  air emissions l eve l s   f o r  each AQCS were  summarized i n  

Table 4.1-17. The  Engelmann Spruce - Grouseberry Association would have the 
l a r g e s t   t o t a l  area i n ju red  (124.0 kn ). The po ten t ia l  impact to th is   assoc iat ion 

s e n s i t i v i t y  ra t i ng  assigned t o  th is  associat ion.  Other  associations wi th   large 
i s  judged t o  be moderate due to  the  large  area involved and the 10; overal l  

areas of   predic ted  in jur ious  a f fects   inc lude Engelmann Spruce - Grouseberry - 
Pinegrass (68.7 b2), Douglas-f lr  - Pinegrass (37.6 b ), Engelmann Spruce - 
Grouseberry - Lupines (29 .9  hz), Enplnann Spruce - Y i l low - Red Heather  Parkland 
(27 .1  b ) and Douglas-fir - Bunchgrass - Pinegrass (15.2 km 1. The  Engelmann 

Spruce - Willow - Red Heather  Parkland  Association i s  the  only one i n   t h i s  group 
which  would be considered as having a s ign i f i can t  impact due to the  high  overal l  
Sens i t i v i t y   ra t ing .  The predicted impact to   th is   assoc ia t ion  i s  considered t o  
be  moderate since  the  area  involved i s  considered t o  be a mare important  factor 
than  the   h igh   sens i t i v i t y   ra t ing .   In   to ta l ,  324.41 b of  vegetative  cover  are 
predicted t o  be in ju red  on  an annual basis. The impact from t h i s  strateOy i s  
considered t o  be'more signi f icant  than  ei ther  of   the  other two  cases. 

2 

2 

2 2 

2 

I n  conclusion  the 244 m stack  wi th MCS i s  considered t o  t o  have the 
highest  potent ia l  impact. Lower stack  heights would resu l t   i n   phy to tox i c  ground 
leve l  S02/N02 concentrations i n  those  areas where sensitive  vegetation occurs. 
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4.1 POWERPLANT - (Cont‘d) 
Nitrogen  Oioxide 

The concentrations o f  nitrogen  dioxide nscessary to praduca visible injury 
to v w t a t i o n  a n  higher than the ground level  concantrations  pndicthi t o  occur f r o m  
~ J M  p a r p l a n t .  RH muimw ground level Not concentrations  predicted for the plant 
wm presented in  Tables 4.1-3, 4.1-5 and 4.1-6. Threshold  concantrations for 
visible i n j u y  am higher Uun the pmdicted lrvels. Thus, no impacts to vqeta t ion  
f m  No2 ( i n  isolation)  wuld be anticipated. The e f f d  o f  l w  NOz concmtratlons 
in  synergisa w i t h  SOt have b n n  a s s u s h i  i n  the preceding  section. 

- azone 

O Z O M  (03) foraution is a photochemically  driven  reaction which is dependent 
on th. Concantration of M p .  Since the levels o f  NO2 and No am predicted tp be 

l a  O3 concantrations can also b. u p e c t e d .  These l w  concentrations would 
gmwal ly  be balm the thnshald  levels f o r  sensitive  vegetation. Ozone i s  r a n l y  
CMsidand to be a prablca i n  rtu i audia ta   v ic in i ty  of fossil  fueled powrplants. 

vqetat ion fm O3 within 2S lo of rtu p r o j e c t  would b a remota possibil i ty and the 
Xt .om enmanly i s  a problem SM distance fma the source. Themfom, injury to 

comquences of my impacts naqligible. 

Particulatas 

The rata of par t icu la ta   a i ss ion   pndic ted  Ita the plant i s  approximately 
U )  aoa kg/day. 8 u . d  on predicttons o f   SO^ ~ e v e ~ s , ’   r a t i o  or  SO^ to particulates and 
dewsition  velocity o f  0.1 c d s e c ,  the gmatast  annual deposition  wuld be 17 pdm3 
for the 366 m stack w i t h  K S  and 3S.2 &a3 for the 244 e stack w i t h  W. On tha 
b u l l  o f  the available  data i n  the litaretun, than is no evidence to suggest  that 
any impat wuld  occur to the vegetation from these W deposition  rates. With the 
u c w t i o n  of vanadfru, no t race  e lemnts  aitted as  particulatas a n  considemd to be L 

the Cause of my potential imDaets to the  vegetation. 

rn 

k i d  Rain c 

I n j u y  to vaqetation frrm acid rain wuld  occur  primarily fma wet deposition 
of sulfuric acid on the l u f  surfaces. Oy deposit ion  genrally h u  l i t t l e  effwt 
unless the Plant  surfaces have b n n  nt. Li t t l e  or no effect f rom acid  precipitation 
would be anticipated w i t h i n  100 lo of the proj rc t  sit.. The pmdictod  reduction o f  
rainfall pH to 3.7 for the wnt case  condition is considered to be a t  or above the 
thnlhold  levels  for visible i n j u r y .  Thus. i t  appears tha t  110 direct injurious 
effect1  wuld OCNr .  

- 
t 

The projutad annual ground level  conc8ntrations for each o f  the  Wac8 
*lasonu studied a n  presenthi  in Table 4.1-l8. The man auimw  concmtrations .- 

1 
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4.1 POWERPUNT - (Cont'd) 

P measured i n  Hat Creek receptors and the   p ro jec t   so i l  enrichment due to   s tack and 

cooling  tower  emissions  for each o f  the  trace elements studied  are  also  presented i n  
Table 4.1-18. 

Arsenic  levels i n   s o i l   s q l e s   f o r  Hat Creek  were noted as being  higher 
than background leve ls   repor ted   in   the   l i te ra tu re .6  The ef fects o f  high As l e v e l s   i n  
s o i l s  on vegetation depend  on the amount o f  soluble As and n o t   t o t a l  As. Thus, it i s  

d i f f i c u l t   t o  assess the  present  status of As t o x i c i t y  to vegetation. However, there 
were no apparent As t o x i c i t y  symptoms observed i n  the Hat Creek  ecosystems.6 The 
pro jec ted   so i l  enrichment  values, on  an annual basis,  (Table 4.1-8) are  minimal and 
are Mt expected to ra i se  As concent ra t ion5  to   tox ic   leve ls   in  Hat Creek  ecosystems. 

The  mean  maximum  cadmium concentrations measured i n  Hat Creek so i l s  
(Table 4.1-8)  appear t o  be higher  than background leve ls   repor ted   in   the   l i te ra tu re .  

However, Cd t o x i c i t y   t o   p l a n t s ,  has never been d w n s t r a t e d  under natural  
conditions.118 Cadmium l e v e l s   i n  Hat  Creek vegetation were below  background leve ls  
reported i n  the l i t e ra tu re .  The pro jec ted   so i l  enrichment  values  are la, and no 
accumulations  large enough t o  produce tox ic   e f fec ts   in   p lan ts  would be anticipated. 
However, p lants do tend t o  accumulate Cd wi thout   exh ib i t ing  tox ic  symptoms. I n   t h i s  
case, plants  wi th  h igh Cd concentrations would be a hazard to  grazing  animals. There 
i s   n o t  enough i n f o n a t i o n   c u r r e n t l y   a v a i l a b l e   t o  adequately  evaluate t h i s   p o t e n t i a l  
hazard. 

The  mean muimum chromium leve ls  measurac i n  Hat Creek vegetation.and s o i l s  
are  consistent  with background leve ls   repor ted   in   the   l i te ra tu re .  All o f  the C r  

concentrations measured i n  Hat Creek receptors appear t o  be below tox ic   leve ls .  The 
addi t ional  amounts contributed  by  stack  esissions(Tab1e 4.1-18) would be qu i te  low 
and would n o t   r e s u l t   i n  any appreciable  accurnulations or s o i l  enrichment 
(Table 4.1-8). 

The maximum valves  recorded for copper i n  Hat Creek receptors i s   c o n s i r t c n t  
w i th  values  reported in   the  l i terature,   a l though  large sample v a r i a b i l i t y  precludes 

any definit ive  conclusions. The levels measured  were below reported  toxic  concentra- 
t ions.  The ambient concentrations (Table  4.1-l0) and projected  soil  enrichment 
(Table 4.1-8) are  qu i te  low. As a resu l t .  Cu concentrations would not be expected t o  
increase  to  the  toxic  level  over  the  operational l i f e  of  the powerplant. 

The concentrations o f  lead  recorded i n   p l a n t  and s o i l  samples  were consistent 
with background levels as reported i n  the   l i te ra tu re .  None of the  leve ls  measured 
approach tox i c   l eve l s   i n  Hat Creek receptors. Lead i s  no t   eas i l y  absorbed by plants 
or leached f r o m  soi ls.  Any lead absorbed from  the  soi l  i s  s to red   p r imar i l y   i n   t he  
roots and would be unavailable  to  grazing animals. The pro jec ted   so i l  enrichment 
values  (Table 4.1-8) are  low and would n o t   r e s u l t   i n   t o x i c  accumulations. Lead can 

also be absorbed thPOugh fo l i a r   t i ssue  and can pose a po ten t ia l  hazard t o  animals. 
Predicted annual  ground level  concentrations  (Table 4.1-18) are  not  high and would 

not accumulate t o  tox ic   leve ls   in   p lan ts .  The po ten t i a l   f o r   l ead   d i s t r i bu t i on   i n   t he  
ecosystem i s  low due t o  t he   i nso lub i l i t y  of lead compounds. 
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4.1 W M R P L l W T  - (Cont'd) 

The naturally  occurring wrcury lavels  in Hat Creek receptors are w i t h i n  
the range o f  background lavels aa reportad i n  the l i terature.  The projectad annual 
soil   onrichant  values  are low (Tabla 4.1-8) and i t  i s  u n l i b l y  that tox ic   accw-  
l a t l o n s   w u l d   m u l t .  I t  has Own mportad  that Hg deposlted on so i l s   i s   imobi l izcd  
and that only -11 proportions o f  Hg abaorbed by the sol1  ia Uken up by plants. U9 

Tha factors ngula t ing  tha accumulation o f  mercury I n  t e r res t r ia l  e c o a y a t m  a n  not 
u n l 1  d-ntad as in  aquatic  systans. Houver, on the basis of u i s t i n g  levela. 
Projectad  enlssion rates and pro jec ted   so i l   enr ichnt ,  110 adverse impacts to 
vegetatlon f r w  rrcury accumulations would be anticiptad. 

Ru levala of naturally  occuning vanadl- in  so i l s  and vegetation of Hat 
C W  am w i t h i n  th. kngn o f  background concantrations repartad i n  tha l i t e r a t u n .  
Then have bran na reporta o f  vanadlum toxiclty to plants growing under f i e ld  
conditions. This wuld  a lso appear t o  be the s i tua t ion   a t  Hat Creek when existfng 
v r l w s  and pndictod s o i l   e n r i c h n t  values  are l a  (Table 4.1-8). 

Fat C m k  aoil and vegeution are  similar t o  background values reported i n  the 
L i b  mast o f  the other trace elements studied, the concsntration o f  zlnc i n  

l i t a n t u n .  In general,  zinc is relatively imobile i n  soils.  Howver, ?.he 
l e u l u b i l i t y  of rlnc fm Hat Cmek matarials was demonstratad and the potential 

for the m b i l i t y  Of Zinc in  tha ecosyst... khnY plants k.ve a high af f in i ty  
for zinc,  althotqh them i s  a wide range of accLwIation rates in  plants. The 
pmdict.d d i m t  ConcentratIan (4.1-I81 and so i l   en r i chan t  a n  considered to be 
lor. I t  is also  l ikely that mast of the Zn deposited on the soil  surface would be 
aba0rb.d on hydrous mu1 Pxldes in  the soil. Thus. the impacts to vqeta t ion  fmm 
Zn acnula t iona   in  roll would be minimal. 

8. Forest Vsaetatfon 

Controlled b i s s ions  - SulDhur Oioxide 

I t  is an t ic ipa ted   tha t   spul f lc  forest amas would buom partially denuded 
du to the predicted SO2 ground level  concentrations. However. these amas cannot be 
apacified e i thw  apa t ia l ly  o r  tmporarily. The =st likely  case would be tha t  l a  
lwel concentrations would cause a growth nduction Over a wide area.  Individual 
trns w u l d  probably &pond to these l a ,  levels according to their n l a t i v e  
sons l t lv i t ies  and axistlng  cnviromnul  conditions a t  the tian of the fumigation 
inddant. I t  posllble that eff- due to short t e r n  fumigation  incidants can be 
reversed.  although  continuous  fumigation incidents would msu l t   i n  chronic In jury 
sylpttms. ~ r o v ~ h  reductions would occur a t  this point and ultimately crown thinning, 
should  fumigations  continue. 

RH asaesament o f  impaes resulting from the various SO2 lavels as determined 
by tha b4CS util ized i s  developad on the p m i s e  thde 

t 
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4.1 POWERPIANT - (Contld) 

m 
1. Indiv idual  branches, branchlets  or needles  scattered  throughout  the crowns of 

trees would s u f f e r   p a r t i a l  or total  necrosis, thus  reducing  growth r a t e s .  

m 

1 

" 

w 

1 

2. Individual  trees  scattered  throughout  the Hat Creek Valley,  which  are  sensitive 
to  the contaminants  would die  during  plant  operation. 

The values  presented i n  the  fo l lowing  discussions  are  the  resul t   of   convert ing  the 
sporadic  scattered  losses o f  trees or chronic  growth  reductions  into an equivalent 
area o f  crown cover l o s t  on an  annual  basis. 

366 m Stack  Heiqht  with FGD 

The potent ia l   product ion  lost  each year due t o  ground level  SO2 
concentrations from the  powerplant  employing a 366 m stack and f lue gas 
desulphurization system i n   t e r n s  o f  mean annual  increment (MI) would be 
U.6 m . This  reduction  translates  into an annual value o f  570  on the  basis  of 
15.50 per m . It is  poss ib le   that   the  actua l   loss would not be  as great as the 
numbers presented,  Since some of  the  trees would possibly  recover from the 
fumigations.  Since  the time period  required  for  recovery  cannot be predicted, 
the numbers generated  are based on a no recovery case.  These reductions  presented 
ar8 based so le ly  on i n j u r y  and the numbers presented  are assessments and not 

actual masurements. 

3 
3 

i66 m Stack  Heiqht  with K S  

The potent ia l   product ion  lost  each year due t o  ground level  SO2 

concentrations f r o m  the  powerplant  employing a 366 m stack and meteorological 
cont ro l  system (MCS) i n  terms o f  MI would be 347.1 m . This  reduction  translates 
i n t o  an annual  value loss o f  approximately 12000 based on 15.50 per m . As 
stated above, it i s  possible  that  the  actual  loss would possibly be less  since 
the  values  derived  are based on no recovery by the  forest  species. The annual 

to ta l   loss  would be substant ia l ly   larger   than  that  determined for  the 366 m 

3 
3 

Stack w i th  FGO case. 

244 m Stack  Heiqht  with HCS 

The potent ia l   product lon  lost  each year due t o  ground level  SO2 

concentrations from the  powerplant  employing a 244 m stack  height  with an MCS i n  
terms o f  HA1 would be 508.1 m . This  reduction would t rans la te   in to  an annual 

loss  of  approximately $2800 based on $5.50 per m . As previously  described, i t  
i s  possible  that  the  actual  loss  vould be less.  since  the  values were derived 
assuming no recovery  from  short-term  fumigations. The annual to ta l   do l la r   va lue  
loss,  should  this stack height and control  strategy by employed, would be greater 

than  the 366 m stack  height  with MCS case and would therefore be considered as 
the  nost. potent ia l ly   harmfu l   cont ro l   s t ra tegy  in  terms of  losses  to  the  forestry . 
resources. 

3 
3 
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4.1 WUERPUNT - (Cont’d) 

Uncontrolled b i s s ions  - Fluoride 

The asseasmt of impacts to vegetation due to the predictad f luwid8  
ground lev81 concmtrations uas d8veloped f rom tuo perspactiv8s:  a  probable .case; 
and a w n t  cas.. In  the probabl8  cas4 of fluoride: SO2 ra t io  of 8.92 x u)-4 was 
util ized  in the derivation o f  ground level  fluoride  concentrations. In th8 wrst 
w e .  al l   f luoride which could  not be accounted ror i n  th. tast bums waa ass- to 
ult the stack  in  a gaseoua stata. Therefon, a l a q e r  fluoride: SO2 ra t io  o f  
9.02 x lf3 w u  utilized. These tw Cas4s wen utilized du4 to discrapanci8s between 
result4  presentad  in the l i t e ra ture  surveyed and n s u l t s  from a  fluoride  sawling 
prograa conducted aa part o f  a bulk sample test bum progr-. This  approach is 
highly  conservative  since mast of the data i n  the l i t a n t u n   a n  derived from 

theunt ical   s tudies  rather than from actual test samples. A complete description o f  
the tuo cues, rationale for their selection and the fluorida emission rates f o r  each 
u s 4  is presented in  Section 5 of the Forestry Report.140 

t 

..I 

I 

Probabl8 C&e 

The ground level fluoride concentrations for a 24-hour averaging 
p r i o d  b8n pndictad to be  0.1 and 0.2 p d m  based on SO2 concmtrationr of 

160.0 and 260.0 pqlm3, nspectively. The 0.1 pP/m3 concantration i s   p r e d i c t 4  
to occur om day during the growing s8ason (April-October). The ana l  extant of 
f o n a t   v q e t a t i o n  exposed to thia  concentration  wuld h approximately 6176 ha. 
Th. ground lev81 fluoride  concmtrations  predicted for a 3-hour averaging  period 
u s  caquted   to  b 8  0.6 and 1.2 v q h  on the basis of SO2 concentrations of 655.0 
acd 3300.0 p g h  . The p r e d i c t a d  rxposum frequency o f  the 0.6 pqln concentration 3 3 

t h i s  concentration wuld be 23 857 ha. Concentrationa of 0.4 and 0.8 u g h  wen 
i a  0.4 days during the growing reason. The m a  o f  f o n s t  vegetation expo ad to 

p r e d i c t a d  (one hour averaging period) on the  basis o f  onrhour So2 concentrations 
of 450.0 and 900.0 &m3, mspectivrly. Th8 predicted  exposure frequency of the 
0.4 pg/m fluoride i s  0.7 days during th8 growing reason. The m a  of f o n s t  

fnquecry o f  u p o s u n  to a ground lev81 fluoride  concentration of 0.8 pg/a is 
l.8 days wi th in  the growing season. The a n a  o f  f o r e s t  vqeta t ion  exposed to 
thir concentration  wuld be 34 390 ha. No short t e n  effects  wuld b8 anticipated 
to m u l t  frcm thea8 dosage, (concentration and exposure period). h v e r ,  t h 8  
po?.Mtial for l o w t a n   a c c ~ l a t t o n s  (chronic injury) Muld uist. The Mgnituda 

3 

3 

1 

3 

vqeta t ion  w a s a d  to th is  concentration  wuld be U2 272 ha. Tha predicted 
3 

o f  these chronic ef fects  can llOt be asaessed a t  this t i-  due to the lack of 
definit ive wrk in  the litaratum mgurding chronic  injury. 

c 

* 

L 

IC 

hbnt h18 * 

The p u n d  lave1 fluoride  concentrations for a 24-bur averaging 
period was co9)utad to be 1.44 and 2.35 p g h  on the basis o f  SO2 concer&+ations 3 

of 160 and 2MI p9/m3, nspectively. Lxposun to 1.44 p q h 3  fluoride during  the 
pndictad  uposuk  period would possibly  causa  a  reduction o f  4100 n in  the MI 
on 6176 ha o f  forest  land  within 25 b o f  the prof&. 

It 

3 
.., 
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4 .1  POWERPLANT - (Cont'd) 

I 

.The ground level   f luor ide  concentrat ions f o r  a 3-hour  averaging  period 
was computed t o  be 5.91 and  11.73 pg/m  on the  basis o f  655 and  1300 pg/m SO2 
concentrations. A ground level  f luoride  concentrat ion o f  5.91 pg/m fo r  0.4 days 
(during  the  growing season) would po ten t i a l l y  reduce the MA1 of  the 23 857 ha O f  

fo res t   land  by 15 800 m . Concentrations of 4.06  and 8.12 p g h  were  computed 
fo r   a  one-hour  average  based upon SO2 concentrations  of 450 and  900 pg/m . The 

4.06 pgh  f luor ide  concentrat ion  for  0.7  days would possibly cause a  reduction 
of 88 000 m3 i n  the HA1 for  the 132 272 ha o f   fo res t   land  affected. The 
8.22 vg/m3 f luoride  concentrat ion for 1.8 days (growing season) would possibly 
cause a  reduction i n  the MA1 o f  22 900 m i n  the 34 390 ha of  land  affected. 

3 3 
3 

3 3 
3 

3 

3 

I n  s m a r y .  the  value  of  the annual growth  reductions i n  the  probable 
case for   the 366 m stack  height  with FGO would be  $100. This  value i s  based 
so le ly  on losses ($100)  due t o  SO2 levels.   In  the  worst  case, t he   t o ta l  annual 
loss from a i r  emissions (366 m wi th  FGD) would be IK5.786. This  value  represents 
a   con t r ibu t ion   o f  $100 i n  losses from SO2 emissions and $U5,686 i n   l o ~ s e s  f rom 
f luor ide.  

The t o t a l  value l o s t  on  an annual basis for the  probable case using  a 
366 a stack  height and HCS would be 12000. The loss due t o  SO2 would be $2000 
o f   t h i s   t o t a l ,   t h a t  due t o   f l u o r i d e   i s  ni l .  The to ta l   for   the  worst   care 

(366 m wi th  MU) would be $227,586, which i s  comprised of $2000 f r o m  SO2 
emissions and 1125,686 from f luoride. 

The t o t a l  value  of  the a n n i l  losses due t o  emissions  for  the  probable 
case where a 244 m stack  height  wi th MCS would be $2800. This   to ta l  i s  comprised 

.solely  of   losses frm Sa2. In the  worst case, SO2 emissions  would r e s u l t   i n  a 
loss o f  $2800 and f l w r i d e   f o r  SU5.686, which t o t a l s  1128,486 on an  annual 
basis. The 366 m stack  height  with FGD control  strategy would be the  preferred 
case i n  terms of'reducing  losses to   t he   f o res t  resources. 

C. Agricultural  Veaetation 

operation are discusrsd i n  documents prepared by ERT,6 R ~ n e c k l e s ~ ~  and CERC.141 
Potent ia l  air qual i ty  ef fects on agr icu l tu ra l  crops resu l t ing  from powerplant 

Results  presented i n ' t h e   l a t t e r  are  sumarized here.  Sulphur dioxide (SO2) and 
ni t rogen  dioxide (NO2) miss ions  have  been iden t i f i ed  as po ten t ia l  sources of crop 
in ju ry .  The ERT report  cowluded  that  release  of  trace elements  would n o t   l i k e l y  be 
de t r imenta l   to   te r res t r ia l   b io ta .  Because of relat ively  high  concentrat ions  of 
f l u o r i d e   i n  Hat Creek coal ,   th is  element i s  not  included in   the   t race  element 
category. The low concentrations  of hydrogen f luor ide  predicted by the Hat Creek 
Local Air Qua l i t y  Madel m u l d   n o t  be expected to injure  vegetation,  although  the 
long-term  accumulation O f  f l u o r i d e   i n   s o i l s  and woody plants would require 

monitoring. 

6 
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4.1 POVERPUNT - (Cont'd) 

&ienf. air   quali ty.  With a flue gas desulfurization system, p r e d i c t s d  &lent 
nme a i r   q w l i t y  control  systms nere utilized  in  predicting  operational 

conc~l t r8 t lons  would be insufflclent to cause  crop da0age. Potentlal iwts o f  
SOz/NOz mlsslons  predicted for the mteorological  control sys- (MU) vith 366 a 
high and 244 a high staclu, a m  evaluated. The iwact  rvaluation  consists  essentially 
of idantifying  frrigatad and p r o j e c t e d  irrigated  lands  vhere stack missions would 
injum  alfal fa  (which i s  particularly sensitive to SO2) t o  a degree that agricultural 
use o f  the land would change f r m  crop (including hay  and i r r iga t rd  p u t u r n )  production 
to c a t t l e  grazlng. Changes frm cropping ac t iv i t i e s   t o  grazing ware prdicted for 
h d s  in  the Hat C r w k  Valley and for lands  elsewhere when modeled SO&N02 
concentrations would cause 20 and 30 percent  alfalfa  injury,  respsctively. 

366 m S u c k  w i t h  MT 

And extents o f  pmsantly  irr lgated and projected  Irrigated  land o f  the 
UPWr Hat C m k  Valley subjwt to Injurious  concmtratians o f  sO&N02. a m  includad 

P r 0 j U t . d  irr lgated I 4  and 162 irr igated ha would experience fo l ia r   in jury   qua l  to 
i n  Table 4.1-19. O f  t h e  737 ha or land  potenttally subject to injury. 243 ha of 

or greater than 20 percent. assuming worst-case  conditions. Under these  conditions. 

not a t  levels  uceeding 20 percent. 
r l h l f d  i n j u y  w u l d   n s u l t  fn r u t i o n s  of the Frasar P?a.(.au and C o r n i l l  Hills but 

Foliar  injury  levels predtctad for average Case conditions'  rould aqudl or 
u c n d  20 percent fn  6 ha o f  irr igated land and i n  9 ha vhan   i r r iga t ion   i s  
pmjacWd.  Portions o f  the Pavillion and Carmall Hills a rms  would experience 
injury  levels less than 20 percent. The changing o f  land use fm cropping to  grazing 
i n  9 ha o f  th. u w r  Mat Creek Valley was factored  into beef production  projected for 
ths with-project  case  (assuning mS w i t h  a 366 m stick and avwaga  conditions). A 
cwparfson o f  this amunt o f  projected  irrigatsd land lo s t  rith th8t which would be 
8lienated by p r o j u t  land m q u i r w n t s  (273 ha) indie8t.s that a l r   qudl i ty  impacts 
would account for a relatively s u l l  portion o f  the projected Irrigated land mmv.d 
frm crop (including  irrigaud  pastum) production. 

Th. nrpomar of "my grass r v u i a s  to Sopz hd?. not baen wortad i n  
l i t w a t u n .  bed on the -11 a n a  o f  grazing  land  that would be w o s e d  to 

eonc~tr8t ions  gemral ly   considend  potent ia l ly   injur ious,  stack emissions would not 
redudun grazing  land canylng  capacity. 

244 m Stack w l t h  K S  

Areas of pnrant ly   i r r lg8ted and p m j u t e d  irrigat8d land *nen SO&N02 
ground level  concentrations modeled for K S  244 a stack  conditions cause a l fa l fa  
injury, a n  s w r i z e d  i n  Table 4.1-19. Seven hundmd and thirty-seven ha of projected 
irrigdted land and 491 ha of presently  irrigated land would experience  concantrations 
causing  foliar  injury to a l fa l fa .   I ssu ing  worst-case  conditions, fol iar   in jury 
would ucead 20 percant fn 4U na o f  land where irr igation is p r o j K t s d  and I n  342 ha 

Ir 

Ir 

L 

I 
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4 . 1  POWERPUNT - (Cont'd) 

o f  present ly   i r r igated land. With  worst-case  condit ions,  fol iar  injury would also 
occur i n  the  Fraser  Plateau,  Pavilion  area, Arrowstone H i l l s  and Cornwall H i l l s .  I n  
the  af fected  port ions  of   the  lat ter  two  areas o f  the  Local Study area,  the  predicted 

f o l i a r   i n j u r y   l e v e l s  would  exceed 20 percent. 

F o l i a r   i n j u r y   t o   a l f a l f a ,  when predicted  for  average conditions, would 
equal a r  exceed 20 percent i n  6 h8 of i r r i ga ted   l and  i n  9 ha where i r r i g a t i o n   i s  
projected. Under these  condi t ions,   fo l iar   in jury would occur i n  the same area of the 
Local Study Area a5 predicted  for  worst-case  conditions,  but no in jury   leve ls   greater  
than 20 percent would be expected i n  areas other  than  the Upper Hat  Creek Valley. 

The HCS wi th  244 m stack would poss ib ly   in ju re  grass  species i n   l i m i t e d  
portions  of  the  Local Study  Area grazing  land.  This  effect would not be expected t o  
reduce  range productivi ty,  although  the responses of important  forage  species such as 
Aqropyron spp, Hordeum jubatum and poS spp. to a i r  contaminants  are  not known. 

(3) Effects on So i l  

There i s  l i t t l e   o r  no information  avai lable f o r  assessing  the  effects  of  air  contaminants 
on so i ls .  Host  sources  address ef fects  on vegetat ion  or   wi ld l i fe.   In  general ,   ef fects  f rom  air  
emissions  are presumed t o  be the  result  of  absorption by the  vegetation and the subsequent t ransmi t ta l  

t o  the  soi l  by t rans locat ion  to   the  root   systen.   l i t ter fa l l   or  by the washing act ion of  throughfal l  
or  stemflow prec ip i ta t ion .   In   the  case of par t icu la tes and ac id  ra in ,   d i rect   deposi t ion would 
p6ssibly  occur.  Generally,  direct  deposition has the  greatest  effect on so i l s  and indirect   deposi t ion 
( l i t t e r f a l l .  stemflow. and throughfall,  root  decomposition)  the  least. 

Ground level  concentrat ions  of SO2. Ho2 and  hydrocarbons  would not  have an adverse  impact 

on so i ls .  Uptake o f  sulphur by s o i l  from l i t t e r f a l l  would have a minor e f fec t ,  which  would be 
benef ic ia l   in   the   event   tha t   so i l s   a re   de f ic ien t   in   su lphur .  

An adverse impact on so i l s  due to   ac id   p rec ip i t a t i on  would r e s u l t  should s o i l  pH  be reduced 

substant ia l ly .   Soi l  pH reductions have  been reported t o  occur as a resu l t  of sul fate and n i t r a t e  
being r w v e d  from the atmosphere and deposited i n  the form o f   s u l f u r i c   o r   n i t r i c  acid. The reduction 
i n   s o i l  pH would lead t o  a reduction i n  calcium and a  reduced a c t i v i t y  of  the s o i l  microbes. However. 
the  significance  of  these impacts i s  considered  negligible due fo the  h igh  buffer ing  capaci l i ty  o f  
so i l s   w i th in  25 km of  the  project. 

Part iculate  deposi t ion on s o i l s  would be o f  concern.  because trace element  composition may 
Cause secondary  impacts on w i ld l i fe   o r   l i ves tock .   Re la t i ve ly   h igh   concent ra t ions ,   in  comparison t o  
background levels  reported i n  the   l i t e ra tu re ,  o f  arsenic, cadmium, chromium, f l uo r ide  and seleniua 
have Deen reported i n   t h e  upper 5 cm of  the s o i l  w i th in  25 km of  the  project.' The p o s s i b i l i t y  
exists  that   fur ther  addi t ions  of   these  t race elements  would  cause po ten t ia l l y   h igh   leve ls   in  
vegetation grown on these  soils. Selenium and arsenic  are o f  pa r t i cu la r  concern, since  ingestion of 

vegetation  containing  high  levels of  these  elements  could i n j u r e   w i l d l i f e  and l ivestock.  The 
signi f icance o f  these  impacts o r  even the   p robab i l i t y  of  occurrence can not be predicted,  since many . 
factors  (soi l  pH. nu t r i en t  and moisture  status)  influence  the  rate of which  elements  are r e t a i n e d   i n  
the  so i l  as well as the   ra te   a t  which  these  elements  are  stored  by  vegetation. 
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Gasnwr  dssioN fnm tha Hat Creek project would have a  potential for affacting 
tha water nsources of th. surrounding reqfon through the Wneration o f  acid  precipitation. 
T h i s  phenol*mn is not a  continuous  process. b u t  instead would proceed episodically. 
Smn epis4d.s r w l d  result f n  a short-term increase  in the acidfty of m a i l  lakes and 
stmams. If t h i s  wn to occur i n  the Hat Creek area, it would  be most pnvalent  during 
the spring and s a r  seasons.  Spring  episodes would be caused by the release o f  pollutantr - 
by rainstorm. Tke Mgnftude o f  the i lqact ,  however,  would be inversely relrM to 
watershad size as the gealolly and vegetation o f  a w d t e r s h e d  modifies  the  chmistry o f  the 
precipitation and subsequently its affect  on the watar  resource. Follwing such episodic c 

events.  a  water body undergoes a recovery  period as water cheaistry values return to 
nom1 levels. 

- 

u h i b f t  a noticeable cMunp. i n  various  constituent  concentrations. The mast obvious of 
Aa these  episodic events continue  over the long-term. r wter mourca  would 

l a h  fn  S d e f I ,  I(onmy, Ontario, Canadd and I(w York. U.5.A.14' F r m  these studies 
acidification ratas have  been rrp0rL.d to range fm -0.015 to -0.1 pH uni+ per year w i t h  
an approximte average of -0.05. These pH dureases am the resul t  of large  industrialized 
m a s  a i t t t ng   s ign i f i can t ly  greater concentrrtions of sulphur m o u n d s  than would be 
u p . r i e c e d  i n  the Hat C r n k  a n a .   k h a n i m  to predict quantities o f  acfa   pncipi ta t ion 
for a spacific a m  fm a rpu i f i c   pa in t  source discharge a n  not yet  available. I f .  
kaver ,  i t  is a s a w d   t h a t  the Hat C m k  project would cause the average acidification 
rata (-0.05 pH unitr per year). a conaanatively high assuqtion. 10 years of plant 
operation would b. mquired to lornr the pn o f  the most sensit ivr i n  the region 

thh.S. would be a d U l i M  i n  pH. This rate o f  acidification has been.5tudi.d for gWupS of 

(Rollie Lake l0cat.d  approxio.uly 210 lu from the Hat C m k  Vallay) to 6.0, rhich i S  

consid.nd the crit ical   level.  It should also be notad that only tro other vat.!' bodies 
i n  the &on, Naaffat Lakes and Crooked  Lake, have pnsen t  pH values lower than 7.0. 143 

Glven th i s   consemat iA  t tm f r w  for impact identification, an appropriate  monitoring 
program could b. inst l tuted to datenine the specific  effect  of Hat C m k  missions on 
th. sensitive water  bodies o f  the a?& If acidification or other negative effect3 are 
notad, M i a 1  action i n  the l o r n  of operational or design  modifications  could be 
inrt1tut.d befom iap.N becom probleutic.  

& 

L 

m 

Impact to a l l  cD.pomnts o f  aquatic  system can result frna the acidification of 
a water resource dtn to acid  precipitation. Concerning d.ooposer  organisas. the 
d u o q o r i t i o n  of callulose w a s  rrduced by 50 percent a t  pH 5.2 when campad to controls I 

a t  pn 7.0.IM The rat. of dacay of b i rch  Ieaves was greater  at  PH 7 than a t  OH 5.2. 3.5 
or 4.0. Other  laboratory  studies suqgett that  a lornrrd pH tenas t o  inhibit  bacterial 
action, but not t u w a l   g r m ~ t . ' ~ '  me mt result appears to ba a s ~ d  rate of duay.  an - 
accuulr t ion of organic  aaterial, and lessened  nutrient cycling.1M Evidence concerning ' 

the ef futs  o f  pH on phytoplankton i s   l i a i ted ,  although frwr species o f  the class 
hlorophyceae wn found a t  pH's less than 6.0 i n  onr l a b  survey. 
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I 

Much  greater  quantities  of  epiliths  grew in an artificial stream  channel  at 
pH 4 than in a  similar channel containing  similar water, where  the pH was 6.145 In 
Lake Oggevatn,  a lake in Noway with a pH of 4.6, macrophytes  were  covered with heavy 
growths of filamentous algae.146 However,  the  more acid tributaries  of  the  River 
Huddon in England (pH less  than 5.7) have less epiphytic  growth  than in less acid 
tributaries. 146 

macrophytes at low pH.146 However. quantitdtivr support of this  hypothesis is limited 
Several authors report  that spp. appears to  replace  other aquatic 

to  the  measured  increase  of spp.  in shaded,  shallow,  sheltered  locations  as 
the pH is decreased. 14' The  macrophyte - spp. has been studied in the 
laboratory, and was  found  to  grow less well at  pH 4 than  at pH 6. 145 

In a lake survey.  Wright et al.'" found that  more  species o f  zooplankton 
were  found in lakes  with pH 6.5 to 7.0 than at higher and lower pH's. Lievestad et 
al.145 reported  that  the  occurrence  of some zooplankton  species was related  to  pH and 
that,  below pH 6.5. a small but significant  correlation  between  number of species and 
pH was found. 

b n g  aacrotnuertebbrates. lacustris  is  rarely  found  below  pH 6.0, 144 

snails  are  rarely  found at pH 5.2 - 5.8 and  never found below pH 5.2.145 Leivestad 
et al.145 again found a low  Significant  correlation  between pH and number  of  species, 
when  the pH was  below 6.5. 

The  effects  of  increased  acidity  on  fish have received  greater  attention 
than  other  aspects  of  the  aquatic ecosystem. The  Atlantic  salmon  catch in nine 
Norwegian Rivers has been decreasing  since  1885,  and  was  essentially 0 by 1972. The 
pH of  these  rivers now ranges  from 4.5 to 5.5. This  decline is thought by Wright et 
a1.lW to be d w  to  reproductive  failure of the population. They feel that PH's 
5.0 - 5.5, 4.5 - 5.0 and 4.5 are  the critical lower limits for successful reproduction 
of Atlantic  salmon,  sea  trout  (sea  run  brown  trout) and b r w n  trout,  respectively. 

8eaaish148 also  concluded  that  the  failure  of  fish  populations  to  reproduce 
was  the  reason  for  their  extinction f r m  acidified lakes. He  attributed  this 
reproduction  failure  to  a  failure  of  females  to  produce ova.  He feels  that  lower pH 
limits  for  reproduction a n  5.5 - 6.0+ for  smllmouth bass. walleye, and burbot, 
5.2 - 5.5 for  fathead  minnows, 4.7 - 5.2 for  brown  bullhead,  uhite  sucker, and rock 
bass, and 4.5 - 4.7 for lake herring,  yellow  perch and lake chub. 

Leivestad  et al.145 report several examples  of  the  effects  of low pH on 

fish. The  Atlantic sallnon catch in seven  Swedish  rivers  with  an  average pH of 5.16 
has decreased  to  zero,  although  the  catch in other  Swedish  rivers  (average pH = 6.57) 
has increased  during  the last 30 years. In the  acidic Mandal River, 99 percent  of 
Atlantic  salmon  eggs and fry died.  In a  more neutral tributary and in neutralized 
Mandal River  water  greater  than 80 percent  survival  was achieved. Almost no brown 
trout fry were found in a  brook  with  a pH o f  4.8. even  though  spawning  conditions 
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wre o t h e n i s e  favorable. In a nearby  brook u i t h  poor  spauning  conditions  but a 
brook uith pH 6.2 had a  high rata o f  survfval. B r a n  t r o u t   i n   t h e  Tovdal River 
experienced an ex tens ive   f i sh   k i l l   dur ing  the spring of 1975. No perch  martal i t ies 
w n  obsewed. T h .  k i l l  was a t t r i b u t t d  to a sharp  drop i n  pH (fro. pH 5.0) asrocfatmi 
with the i n i t i a l   p e r i o d  o f  s n c l u l t .  In a lake survey, a lessor p r o p o r t i o n   o f   l a b s  
with *good" populat ions  of brawn trout had a pH less than 6.0. Most lakes with 
"sparse  population" had a pH greater than 4.5. It i s   i n t a n s t i n g  to note, h a v e r ,  
t ha t  sewn1 labs  4th a pH 1-1 than 4.5 had  good trout populations. In a  laboratory 
study. it was noted tha t  the salmonids tasted s e d  to be sensi t ive to l or  pH i n  the 
o r d w  r a i n b a  trout, A t l an t i c  salmon, b m  trout and brook trout. Older  brook trout 
appeared t o  be less sensi t iv r  than younger  brook trout.   Leivestad  et  al.14' also 
mtad that   ind lv iduals  o f  the s a w  specirs exh ib i t   a   d ivers i ty  Of s e n s i t i v i t y  to 
l a r e d  pH. and t h a t   d i f f e r i n g   s e n s i t i v i t i o s  appeared t o  be a  heredi table  t ra i t .  
This suggeats the  potantial  for  genetic  adaptation  (natural  selection) to l o r  pH. 

.". 

- 
L 

In the previous r u t i o n  on Matar qual i ty ,  it uas conservatively  estimated .c 

that a s ign i f icant  pH depnr r i on  wuld occur only  aftmr 10 years of p lan t  operation. 
Glven th is  time fram, an appropriata  biological  monitoring program could be i n s t i t u t a d  
to &tarnine any lapacts on tha b io ta  o f  the watar  bodies d w  to ac id i f fcat ion.  L 

4.1.2 'Cool i ra T a r r  Systcn 

(a) Effects of Coolinq Torcr P l u a s  

. 
i' 

($1 Madellina b t h o d o l o ~  m 

Fogging and i c i ng  from cooling tDWr plums and v i s i b l e  p l u w  length  wan assessed 
by ERT using the numrica l  model .U)OL7dRW. A secord ERT model. "OEPOT", was usad to 
e s t i u t a  the spa t ia l   d i s t r i bu t i on  of cwltng rarr salt d r i f t  deposition. "aaLm.  1s a 
nummrical madel that   calculatas the physical  propert ies  of m i s t  p l u s  a1 a func t ion   o f  
d m i M  distance fW the cnoling tars. It is designed tO provide  sinultanMus solutfOns 

IE 

to a system of dif ferential  equations  dascribing th. conservation  of p l u u  mass, a t o t a l  
plwm m i s t u n .  p l u m  - n u .  and pi- specific entropy (a themdynamic  property). A 
series of t h r m d y n a i c   r o u t i m s   a r e  includad t o  simulate phase  changes o f   p l u m  water 
along the t r a j e r y  of th. cooling tDWr effluent. The " O E W P  =del  uses p l u m  R 

t ra jac to r ie r   ccswtad by "CWLTUR" tu simulata the processes by which d r i f t  droplets 
und.rg0 transport, dispersion ind waparation in the a t m s p i w n  and fall  to tne ground. 

t 

Th. features Of both of these models are  dascrlbad i n  d e t e i l   i n  App.ndix 0 to the Air 
. Qua l i t y  and C l i m t i c  E f f e c t s  

Lr 

The data input to the n d a l s  i w l u d d  the physical   d iansions and operatlng 
d l l r a c b r i s t i c s  of the tDWrs, the n iss ion   cha rac t8 r i s t i cs  (as o u t l i n t d   i n  the p lan t  
description), and selected ambient mtaomlagical   condi t ions.  The mateorological  parawtern 
mquind w n  wind speed  and direct ion,   rcmprrature,   re lat ive  htuidi ty,  and armosphtric 
s t a b i l i t y .  One year o f  onr i ta  data f m  mechanical Wather  stat ion No. 7 (supplewnted by 
data f rom the other stat ions) uas usad to provide the nndad  meteorological i n f o m t i o n .  
A complete descr ipt ion of the data base u t i l i zed   i s   p rov ided  as Appandix A t o  the Air 
qua l i t y  and Cllmatic  Effects  Rqort. '  

4 - 50 Part Four 

L 

- . . . . . . . 
r 



I 

I 

4.1  POWERPLANT - (Cont’d) 

A complete set  of calculat ions by both models was performed to  est imate  the 
nature and frequency o f  atmospheric  effects due to  the  operat ion  of   four  d i f ferent  cool ing 
tower configurations  (four  rectangular mechanical draft  towers’  four round  mechanical 
draf t  towers; four   natura l   draf t  Cowers;  and two na tura l   d ra f t  towers). The resul ts  o f  
mese  calculations  are  described i n  Appendix D to  the Air Q u a l i t y  and Climatic  Effects 
Report14g  and smar i zed   i n   t he   sec t i ons   t ha t   f o l l ow .  AS a consequence of th is   a l te rna te  
cooling tower  study and other  studies,  the two natural  draft  cooling  tower arrangement 
described i n  Part Two  was chosen as the  preferred system. The or ientat ion  of   the two 
towers now proposed i s  s l i gh t l y   d i f f e ren t  from tha t  modelled; it i s  now proposed that  the 
two towers be centered on a l ine   o r ien ted   pwa l le l   to   the   p lan t   ax is   ra ther  than on  an 
east-west l i n e  (see Part Two, Project  Descript ion). However. t h i s  small change i n  
or ientat ion i s  not expected t o   a l t e r   e i t h e r  the  predicted magnitude or  the  location o f  the 
ca lcu la ted   e f fec ts   in  any s ign i f i can t  way. 

Other  potent ia l   c l imat ic  ef fects  of   the  cool ing  tower system (p rec ip i t a t i on  
enhancement, t h e m 1  and humidity  alterations,  etc.) wre investigated  along  with  the 
po ten t ia l   c l imat ic   e f fec ts  of the  other  project  colnponents through a de ta i l ed   l i t e ra tu re  
survey, an examination o f  f i e l d  measurement programs, and an analysis  of   the  exist ing 
climate. The de ta i l s  o f  this  study and the  postulated  cl imatic  effects o f  the Hat  Creek 
Project  are  presented i n  Appendix E t o  the Air Q u a l i t y  and Cl imat ic  Ef fects Report.” A 

s u u r y  of  the  potent ia l   c l imat ic  ef fects o f  the  cool ing tower  system i s  provided i n  Sub- 
sect ion  v i .  below. 

(if) Ground Level  Foqqinq and I c i n q  

Ground level  fogging and i c i n g  due to   cool ing tower plumes occur when the plume 

intersects (impinges upon) the ground surface. I n  the v i c i n i t y  of  the  towers,  these 
effects  are caused  by plume dowmash i n  high winds. High winds  cause an aerodynamic wake 
t o  form dowmind of the  tower  structure, and a l l   o r   p a r t  of  the plume i s  def lected  into 
t h i s  region.  Circulat ions  wi th in  th is wake can then mix the plume t o  the ground adjacent 
to  the tower. Because of  the  height and  shape o f   na tu ra l   d ra f t  towers,  the wake which 

forms  downwind under high  wind  conditions i s  d i f f e r e n t  than tha t   f o r  mechanical d ra f t  

towers.  Although  there i s  some reduction i n  plume height from natural   draf t  towers  under 
high  wind  conditions,  the plume generally does not becomc trapped by the   c i rcu la t ions   in  
the wake,  and, i n   f a c t ,  no ground leve l   fogg ing   o r   i c ing   i s   p red ic ted   in   the   v ic in i ty   o f  
the  Hat Creek towers on the  basis  of  the model calculations.149  Visible plumes would 
possibly impinge  on the peaks o f  some of  the  surrounding  hi l ls ,   but   the  resul t ing  fogging 
and/or i c i n g  would not be expected t o   a f f e c t  any such locat ion  for  more than 5-10 hr/yr. 
I c i n g  due t o  d r i f t  water  emissions, ( l iquid  droplets  emit ted frm the  tower wi th  the vapor 
plume)  would also be expected t o  be ins ign i f icant .  

Localized  fogging and possibly  ic ing would l i k e l y  be produced by the  evaporation 
o f  water  from  the make-up reservoir  and  ash  pond  and  subsequent condensation i n  t h e   a i r  o r  

on nearby surfacer on co ld days i n  t h e   f a l l  and spring seasons. This  fogging and i c i n r  
(which  should be confined  to  plant,  property) would be  more s i g n i f i c a n t   i n   t h e   p l a n t   v i c i n i t y  
than  that  which would r e s u l t  from Operation  of  the  cooling towers. However, both  water 
bodies would l i k e l y  be frozen  over  during  the  winter season  and no additional  fogging and 

i c ing  would  occur. 
4 - SI Part Four 



(111) Visible Vador Plumes 

The lHHJM o f  the  visible vapor p l m s  fro8 the Cooi iq  tMrS have been estimatad 
by the ERT model on a seasonal a d  annual basis. The annual pattern of visible p l w  
fmqusunsies is pmsented i n  Fig. 4.1-l3. As i n d i u t l d ,  the frequency of p l w  lengths 
greater than 5 (0 would  be very ~ ~ 1 1 .  ( a t  mst, about 10-15 hr/yr) with many of these 
o c c m m e s  a t  night or during conditlons of lo* clouds,  natural fog, or precipitation. 

M s t  of the mdiua t o  long pluwa (1-5 km). Wuld l ikely occur i n  the winter 
season w h m  t h m  n l a t i v e  huaidlty is high. However, them would also be a $0.11 nub3bb.r of 
vary  long pl-s (15-20 (0) i n  tha s m r  durlq cases o f  very high re la t fve  hufdi ty .  
These very long visible p l w  p m d l c t i o n s  an ptnbabiy  ucrssivm. caused by c*rtain 
conservative  assunptions in  tha model. 

(!VI Salt Drift Peporition 

p l u .  W11m t h m  vapor p l u m  consists of relatively pum water (bacausm it ha$ been 
O l l f t  consists o f  liquid droplmts emittad by the cooling towr w i t h  the vapor 

waparaw and then condensad). .the d r i f t  droplets have the s a m  cfmical  constiuents as 

concentrations occur.  because as the water ncirculates within the plant's cooling s y s t u ,  
UI. cooling  water. but  w i t h  i n c n a s d  concentrations of d i n o l v d   s a l t s .  Rn increased 

s o n  of i t  evaporates as nearly purr water. leaving  the salt behind. As this process 
continues through several cycles, the salt concentration  fncnarrs. The d r i f t  droplets 
am i n i t f a l ly  urrfld aut o f  the.-Cn*r along w i t h  the vapor p l m .  but bmuse Uny a m  
mla t ive ly  la- i n  size, they b g f n  tu f a l l  o u t  of zh. p l u n  and the uater  begins tn 
evaporate as they fall to the gmund. I t  is the salt and salt  solid3 i n  thm droplets 
rhich f a l l  tn the ground which am referred tn as tha s a l t  drift d.position. 

Fig. 4.1-14 pnsents M. p n d i c t . d  sa l t  d r i f t  d.pMitiOn fOP the preferred 
cooling tawr s y s t u .  The r x i u  mnual hpos i t ion  rate o f  4700 kq/km /yr Is predicted 
to occur e o u t  I (0 east o f  M. tmars.149 Annual s a l t  d r i f t  deposition  ratas would fa11 
to insignificant values ( less  thur 1W kg/bZ/yr) a t  a distanC8 of about 7-8 0 to the 
east  Md at  claser  distances i n  the ather dinetions.  

2 

Acid afst f s  formed by a s w a t  d i f f e m t  p1pces3 than acid  rafn ( s a  Sution 
4.l.l(c)(ii)). Acld 'nin is a probla  gemr8lly  assoclated w i t h  long-range transport and 
occur¶ as a m u l t  of the washout by natural rafmfa11 of sulphur  dioxide and sulphates i n  
th. stack p l w .  Acid alst. h a v e r .   i s  a short-range phenomenon caused by the  interaction 
of -tha sulphur dioxlde 1 n . m  stack p l u m  and the water i n  the cwlfng tamer plumes. 
Natural d r a f t   p l m s  have a n l a t i v e l y  lo* initial  vertical  velocity. b u t  by v i r t u e  of 
zh.ir us$, a very large bouymcy. The stack plume h a s  a la- exit  velocity. b u t  i t s  
bouyancy ucass i s  mom quickly  dissipated t h a n  that of cooling tmei plumes because of 
its sm11er  surface-to-volw ratfo. As a result. both p l w s  wlll tend t o  Ievel o f f  a t  
about M. s w  height under cwtaln f n f m n t  rtaorological  conditlons (this is mor. 

L 

Ir 

t 
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I 4.1 POWERPUNT - (Cont'd) 

1) 

( v i i )   E f fec ts  on Terrestr ial  Veqetation 

A. Natural  Vegetation 

* Salt  Deposition 

Weather condi t ions,   ion  toxic i ty,  and p l a n t   s e n s i t i v i t y  are  factors which 
determine  threshold  aerial  salt  deposition  rates  producing  toxic  concentrations. 

sa l t   c r ys ta l s  impacted on leaf  blades  are washed off  during  periods of ra in.  150 

However, invest igat ions  of   the  ef fects  of   sal t   water  cool ing towers 
vegetation  indicate  that  salts  accumulating on leaf  surfaces between r a i n f a l l s  may be 
rap id l y  absorbed by fo l ia r   t i ssues  when re la t ive  humid i ty   is   suf f ic ient   to   mainta in  
salts  in  the  dissolved  state.  Plants may achieve relat ively  h igh  concentrat ions  of  
substances  such as SO4*, and C1. which are  normally  less  available from  the s o i l ,  
through f o l i a r  absorption. 

1so.1s1.15~ on 

All s o i l  elements may be tox i c   t o   p lan ts   i n   h igh   concentration^.^^^ although 
C1' has  been the  focus o f   s a l t  water  cooling  tower  studies because it represents a 
major, component of   emit ted  sal ts,  and because it has  been i n d e t i f i e d  as the  tox ic  
agent i n  experiments where f o l i a r  .damage resulted  from  applications  of sea spray or 
road  salt. 154*155 Incidences o f  C1' t o x i c i t y  have  been p a r t i a l l y   a t t r i b u t e d  t o  the 

propensity o f  some p lan ts   to   re ta in  and concentrate C1- in   leaf   t issues.  
c r i t i c a l   f a c t o r   i n  assessing sa l t   in ju ry   to   vegeta t ion  appears t o  be the  mount 
deposited on fol iage between per iods  o f   precfp i ta t ian.  which  would wash away t o x i c  
deposits. Research  conducted by the Boyce  Thompson Institute1S1 on U r e l a t i v e l y  

sensit ive  plant  species  indicates  that, a t  85 percent  relative  humidity. a deposition 
ra te  a t  o r  below 0.01 p.g Cl-/cmZ/nin for exposures o f  4 t o  6 hours  produces  a r i s k  of 

adverse ef fects  on the most susceptible  vegetation. 

155,156 The , 

There i s   l i t t l e   i n f o r m t i o n   a v a i l a b l e   r e g a r d l n g   p o t e n t i a l l y   i n j u r i o u s  
aer ia l   deposi t ion  rates  appl icable  to  the  other  pr incipal   ions,   Soland Ca-. which 
would be emitted frm the two natura l   draf t   cool ing towers. Sulfate and ta*. 
however. are  essential  macronutrients  required by p l a n t s   i n  much larger  quant i t ies 

than C1'. a p lan t  micronutrient.157 It has  been demonstrated that  dur ing one growing 
season. ro ta t i on  crops such as co rn   u t i l i zed  about  16.8  kg su l fu r  (50.4 kg SO,', and 

39.2 kg c a l c i u  per ha, compared t o  5 . 6  kg/ha of Cl . - 158 
Isopleths  of   predicted annual sa l t   deposi t ion from  two natural  draft  cool ing 

towers wre presented i n  Fig. 4.1-13. The maximum Salt  deposit ion  rate would be 
4700 t g / b  /yr. The p o i n t   o f  maximum deposition would be approximately 1.1 b due 2 

east from the proposed cooling tower location.  This  deposition would rate  drop  to 
560 k g / b  /yr approxinately 3 b from the tower and would be further reduced t o  
approximately 100 k g / b  /yr 7-8 from the towers. The deposit ion  rate proposed by 
Boyce  Thompson as having a potent ia l   for  adverse effectslS1 i s  5.25 x 10 kg/bZ/yr .  
This  rate i s  an order o f  magnitude higher  than  the maximum rate  predicted. It would 
take  approximately 11.2 years   w i thout   ra in fa l l   fo r   th is   leve l  t o  accumulate on 

2 
2 

4 
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4.1 POWERPUNT - (Cant' d) 

VqatatiOn found a t  the  point o f  maximum s a l t  deposition. The time mqu ind  for t h i s  
level to accumulata on vegstation i n  the other two salt dsposition zones (560 and 
100 k g h  /yr) would be 93 and 525 years,  respectively. This large  difference betwsen 
th. potentially  injurious rate and the projected  &position rates fro. the proposed 

coo l iw  C a m ,  th. la probability that thers   wuld be 110 rainfall  to remove s a l t  
d w s i t i o n s  f r a  the vegstation  during the estimated ti- intervals,  the fac t  that 
UI ia  .ui.uD deposition rate O C C U ~  in  a very 1-11 ama  in th. vicinity o f  the plant 
site, and that tha projutad  deposition rete for a Iarg. percentaga or the a n a  
a f f a d  wu ld  be U2 !q/b2/yr,  wuld  suggast  that there wuld  not be any advarsa 
e f f . c U  to vqata t ion  fmo c o o l i q  t a r  s a l t  deposition. 

2 

I t  is posaible,  but  highly  unlikely, t ha t  due to  the wide range o f  tolerance 
of species to s a l t  deposition, so.. sansi t iva  spades i n  the Hat Creek area wuuld be  
injured on an annual basis. This wuld  possibly occur even  beyond the 3 ks a n a  
' den  lanr  rates a m  predicted. 

A p;ob.bility of injury would exist within 1 ks of the towers due to 
cantincud  depsiticn. b v e r .  quantitative assessam: uf such injuries is not 
paarible i n  the absenca of spKif1C  data d$ to the effects of Thwson River sa l t s  
applied  in aerosol fan.  

betnen cooling tonr pluw and ponrplant stack are  considerad to be rwmte d w  to 
Effacts that w u l d  be due to increases i n  relative humidity and interaction 

tlu diffemnt release heights. Changes I n  n i c ~ c l i r u t a  that wuld  be due to c o o l i q  
towar d r f f t  a re  posSible. S'Jt highly  unltkely. 

Trace Elewnts 

The ef fec t  o f  trace elemant  deposition on vegetation would also be considemd 
nyllibible and for the most part inpercdvabl8. T h .  pradicted annual deposition 
ntu -re presented  in Table 4.1-8. These values  correspond to the isopleths 
pnsented i n  Fig. 4.1-13. On the basis o f  the la values  pndictad. no significant 
e f f K t J  on vqetat ion  wuld  l ikely occur due t o  iccumulations of trace elewnts in  
the soil fmm cooling M . r  dr i f t .  

8. Aqricultural  Vcq8tdtion 

evaluatad by ERT,6 R~neCkleS,~~ and CERC.'" The S U I 1  a u n t s  of s a l t   t h a t   w u l d  be 
Effects o f  salt &positad f r a  the project  cooling tow- plumes were 

daposited  wuld fmt be upcctrd t o  be a siqnificant sourc~ of trace elements, and 
wuld b. considemd a miniul  possible cause o f  vsgrtation i n j u r y .  The small 
contribution o f  cooling t a r  salt to u i s t i n g  fluxas o f  sal t   resul t ing f r o m  irr igation 
uoter wuld wt be expccted t o  appreciably  affect  soil  salinity. 

"I 

I 

c 
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4.1 POWERPLANT - (Cont'd) 

II 
(viii) Effects on Te r res t r i a l   W i ld l i f e  

A. Sal t   Dews i t ion  

1 

1 

Cooling towers  associated with t h i s   f a c i l i t y  would  use  water  from  the 
Thompson River. Some dissolved  sol ids and sa l ts   o r ig ina t ing  from t h i s   r i v e r  would be 
cast  into  t i ie atmosphere and deposited some varying  distances from the  towers. 
Deposition r a t e  data  would be low enough to   predic t   that   cool ing tower  emissions 

would n o t   r e s u l t   i n  measurable ef fects  on w i l d l i f e  (based on current   l i terature) .  
This same conclusion would be reached regardless o f  the  cooling t o w r   a l t e r n a t i v e  

Suggested. 

E. Trace  Elements 

The contr ibution  of  the  cool ing towers t o   t r a c e  element f a l l o u t   i n   t h e   v i c i n i t y  
o f  the  p lant would l i k e l y  be minimal. No s ign i f i can t  impact on any form  of w i l d l i f e  would 

be anticipated. A detailed  discussion  of  the  potential  effects of selected  trace elements 
may be found  under  Stack  Emissions (Section  4. l . l (e)( i i )) .  

.I (1x1 Effects on Soi ls 

Salt  Oeposit ion 

The potent ia l   ef fects of d r i f t  from  cooling  tower plvlnes on the  soil  resources 
would be increased  moisture  reginms and sa l t   contents   o f   the  so i l .  The  maximum annual 
predicted  sal t   deposi t ion would be  4700  kg/km /yr. The major i ty  o f  Soi l5   wi th in  25 km o f  
the  plant have h igh   a l ka l i n i t y  and s a l i n i t y  problems and the  addition  of  salts would 
possibly cause excessive sa l t   l eve l s .  These h igh   sa l t   leve ls  would possibly  lead t o  
secondary  impacts on vegetation,  l ivestock and w i l d l i f e .  Vegetation,  which  cannot to le ra te  

w i l d l i f e  or l ivestock.   High  sal t   concentrat ions  could  a lso  a l ter   the  nutr ient   avai labi l i ty  
h igh   sa l t   leve ls  would possibly be affected. which, i n   t u r n ,  would have an e f fec t  on 

i n  the  sub-surface  soils. It i s   h i g h l y   u n l i k e l y   t h a t  any o f  these  potential  effects would 

Occur due to the la, deposit ion  rater. 

2 

Trace  Elements 

The projected annual s o i l  enrichment  values fm the t race elements tha t  would 
be m i t t e d  from cool ing towr d r i f t  are  presented i n  Table 4.1-8. These projected 
concentrations  are  extremely  small and would not  increase background concentrations 
s ign i f icant ly .  

a (b) Consumptive Water Use 

Eased on the Hat  Creek Project Water Management Study performed by Integ-Ebasco,  the 

powerplant would require between 662 and 824 V S  o f  makeup water  flow f o r  an average plant  capacity 
factor   o f  65 percent, dependent upon the ash transport  system u t i l i zed .  The largest consumptive 
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4.1 POWERPUNT - (Cont'd) 
water use would  Occur at the coaling M e r  systea  due to cooling tower avaporation and drift. 
Average  drlly  coolinp towr ovaPoration and drift is estiumted at 625 Us, representing 76 9 
94 percent o f  total plant makeup at 65 paremt capacity factor. According to the  Air  quality and 
climatic EffcctJ ~ . p o r t U  the local a d  regional e f f w t s  of coaling m e r  mva6oration on climata 
would be so minor  that  noticeable saconday effects on surface watw hydrology would be highly 
fmrobabla. 

4.1.3 Aterial Storaqa and Solid  Waste  Handlina SvstMs 

(a) Ash Handlina  System Alt8rnativ.s 

Estimatrr of seepage  quantitias for each ash  handling  system  alternative 
am $-riled as fall-: 

Grouqchfatsr Surfage Water 
Seapage to Seepaw to 

Ash Handlinq System ID Id) (m /d) 

Bue Care  Cambinad Ash Pond  at  Upper 
hdlcine Creek (UK) 

20  20 - 100 
Alternate 1 H a y  Lab - Battm'Ash Pond 20 20 - 100 

UK - Fly  Ash  Pond Ls 20 - 80 

A l t a r m u  2 Harry Lab Oy 8ottam  Ash 
Disposal 

H a y  L a b  - Dy Fly  Ash Olsposal 35 20 - 'KO 
Rn qwntfty of ash  thdt w u l d  b. PrOducM is rppmximtsly K O 0 0  t/d. thus 

for the base case. $-page rates  would ba about 20 m 11000 t of ash gar day. Existing 
bas. mtal mine  tailings  operations In  British blubia  uperiencn seepages of 57.6 
to l66 m3AOO0 t/d. 

3 

bbta qurlfty prajactions arn presentd in Table 4.1-20. T'hey have been 
basad on results o f  tha t o t a l  extractable  salts tesu  pmsantad in Section 3.3.1. 
Part  Tkms. Sfncn these t e s u  utl?lzed drioni2.d water to  facflitato tha extraction, 
UH results am conservatively high The  projected leacham concentratfons  also 
reflect the quality  rhich  would  likely %cur during  the initial p a n  volume displace- 
a n t s  of the pond m d  have a c c o u n u  for, in an additive unner.  the quality of the 
process  which w i l l  be used Lo wet or sluice  the ash. Initial porn volwn 
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concentrations  represent  a  "worst case" analysis. As pore volume displacments 
increase. i .e.  more water passes through  the pond, constiuent  concentrations would 
decrease and u l t imate ly   leve l   o f f .  The l i t e r a t u r e  and the  rate o f  release  tests 

performed on other waste mater ia ls  indicate  that  5 t o  15 pore  volune  displacements 
would be necessary  before  leachate qua l i t y   leve ls   o f f .  

Seepage from  the proposed  ash disposal pond i n  UMC would be 20 m /d and can 
be  compared to   the   ex is t ing  groundwater f low  of  175 m /d from the  total  reach above 
the ash pond embankment. A moderate d i lu t ion  potent ia l   therefore  ex is ts   for  any 
contaminated  percolation. There are no known groundwater  users i n  the UHC Valley. 
It would  thus seem unnecessary to   requ i re   l in ing   o f   the  proposed  ash pond to   fu r ther  
reduce seepage  and percolation. It would, however,  be prudent   to   insta l l  a cutoff 
wal l   at  the  lower embankment such tha t  contaminated seepages are  intercepted  before 
reaching  aquifers i n  the Hat  Creek Valley. It i s  also.recomended  that  a  surface and 
subsurface seepage recovery system  below the  retaining embankments  be i ns ta l l ed  to 

c o l l e c t  seepage  and return it t o  the pond. Provided t h i s   i s  done, the gEoundwaters 
of   the  val ley would not be af fected by these ash disposal  operations. 

3 
3 

Ash disposhl  to  the  Harry Lake region i n  the  alternate schemes would also 
generate  leachates. Bottom  ash which i s   q u i t e  permeable  would dra in   qu i te   rap id ly  
and ex is t   a f te r   d isposa l   in  an unsaturated  state.  Fly ash having  low p e m a b i l i t y  
would ef fect ive ly  become a  saturated dump a f t e r  compaction. The geological  nature  of 
the  Harry Lake area i s  not  well  definad  at  this  stage as l i t t l e   t e s t i n g  has been 
performed. Disposal  design  strategie3  similar  to  those  required i n  UHC would k 

necessary t o  prevent  contamination  of groundwaters. 

Surface  Water 

The UMC ash  pond should be designed to prevent  leachate  discharge. 

Considering  this,  there would  be no direct  interaction  with  surface  water  qual i ty. 
Ousting  around  the edge o f  the ash  pond  would  pose a  potential  minor impact On w a t e r  

qua l i t y  of  Medicine Creek and  MacLaren Creek. 

Concerning Alternate 1. f l y  ash pond water  qual i ty  interact ions would be 
the same as the base case. The bottom ash return  water syatm would have t o  be 

designed t o  handle a11 p rec ip i t a t i on  and s n m m l t  runoff from and around the  disposal 
area. Seepage through  the  water  reclaim pond h should  also be col lected t o  avoid 
contamination of lower  Harry Creek water  quality. If these  actions  are  taken,  there 
would ef fect ive ly  be  no interaction  with  the  surface  waters  outside  the i m d i a t e  
area o f  the ash disposal area. 

The dry ash disposal areas (Al ternate 2)  w u l d  be developed i n  sections 
such tha t  as each section i s  completed it could be revegetated. The process would 

minimize  the  disturbed  area  subject t o  runoff.   l ikewise  the amount o f  contaminated 
runoff t o  be handled. A runoff  holding pond would  be included i n   t h i s  scheme wi th  
reuse of  collected  waters  for  dust  control and presumably no positive  discharge. 

~ 
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4.1 POWERPUNT - (Cont'd) 

This course of action would be appropriate I f  i t   i s  conservatively a s r m  that 

Considerations should also be given to construCing the runoff  holding pond with 
irperviour  material to minimir8 seepage. 

nnOff p d l i t y  Wuld be similar to tha IeaChdta data pmS8ntrd fn Table 4.1-20. 

( f i )  Hydroloq 

1. Groundwater 

A tlll blanket  covers mst of the bedrock i n  the proposed Vm pond area. 
Field tests o f  the hydraulic  conductivity o f  thase bedrock s8diwnts gava valu8s of 
about IO" J S .  n e  depth to groundwater table i n  the bottom o f  the valley  is  about 
20 m. By aasuing the conditions shown in Fig.  4.1-15. the  astiedte o f  s8epage to 
the groundrater  underneath the western  daa &anbent i s  20 m /d. Depending on the 
type o f  eabanluunt conatruetion, the seepage  through th is  structure would be betueen 
20 a~ 100 a3/d. AII  wshrrd flowing seepage i f  not i n t e m p t e d  would ultimately 
mter Hat Cr~ek. Li t t l e  data i s   ava i lab le  on the geology a t  the rastern  side of the 
pond. Howver. the sewdge to the grounhnter beneath the pond flowiny eastnards 
throuqh the topagraphic  divjde is   es t i fNted a t  10 d / d  and  would enter  Cormall Creek 

3 

Va11.y. The n a u l t s  of a11 sewage would b s  a minor r i s e  in  the groundrater Cable. 

In the wt aah disposal sch- a t  the Harry Lab  s i te   (Al te rna te  1). a 
conaid.rable amount Of S88page could f law both Out O f  t!!8 toe Of the ash Spoil SlOpp. 
and under the dusp i t s e l f  (am Fig.  4.1-16). Most o f  the groundwater snpage would 
mappear i n  the chdnnal o f  Harry  Creek and would be Collected  in the catch basin. 
Hmver.  the estimated recharge added to the local deep groundnat8r  flow system  would 
be *ut 20 m3/d. This  groundwater f l o r  sys- Wuld  dischargr  into Uu glacia- 
fluvial  aquifer  in the buried b d r o c k  valley which has an est imted flow of 5000 II /d. 
In addition,  during the dr ie r  mnths, wch of the flor in Harry C m k  appears to seep 
d m  to this  aquifer. th. luinvvl annudl  above  ground seepage (i.8.. in  the aah or 
n ta in lng  embnmnt )  would be betwen M and loa m3/d. This  seepage. plus seepage 
losses from MrIy Creek wuld  indir.ctly  recharge the buried channel aquifer  in the 
Hat  Creek Vallay. The mt  resu l t  of al l  seepage wuld be a very minor beneficial 
iwct In Chat nchargr to the aquifer  muld be increased. The diSpOSI1 of f ly  ash 
in  Vr WC Valley would have similar f ~ a c t c  to the base schm. but  with a lower 
magnitude.  Annual p a k  s w a g e  flowa through the Mbanknent would be betwean 20 and 

1 

80 m Id. 3 

For Altrrnate 2, the  total  saepagr losses to the groundrater table from the 
bot- aah storage area, dewatering pond a d  f ly  ash  storage  area combined are 
est lmtad to be 35 m3/d. (see Fig. 4.1-17). Depending on the depth of the  groundrater 
table md the  thickness and hydraulic  conductivity of the underlying t i l l ,  some 
groun4nter seepage  could surface fn Harry Creek. Above ground seepage would range 
b e t m n  20 and 120 m3/d. If deuatnring bina a n  utilized  instead o f  a dna t s r ing  
pond, pnc ip f t a t fon  and SOD. nsidual  moisture n t a f n e d  i n  the ash would seep down 
through the a s h  piles and eventually safurate the surficial  sediments and bedrock 
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4.1 POWERPUNT - (Cont'd) 

m 

below (see Fig. 4.1-18). The total seepage  1osses to  the groundwater  table i n  this 
case  would  also be about 35 m ld. The above  ground  seepages  surfacing  at  the  toe o f  
the  hottea ash pile  would  be  between 20 and UO m /d. As with  Alternate  Scheme 1, 
the seepage from these ash storage areas  would  indirectly  recharge  the  buried  channel 
aquifer,  both as seepage from  beneath  the  storage  piles and as seepage losses resulting 
from  increased  flows in Harry  Creek. The net result would again, be a minor beneficial 
one in that  recharge is slightly increased. 

3 
3 

E. Surface  Water 

A l l  ash  disposal schemes would involve the  isolation of  considerable areas 
from  the  Medicine  Creek drainage area. The  Medicine  Creek ash disposal  area (408 ha), 
the makeup water reservoir  (62 ha) and the plant  area (100 ha) would reduce the total 
drainage  area  of  Medicine Creek by Somewhat over 10 percent.  Compared  to  the major 
impact  on Medicine  Creek  discussed  earlier  (diversion into  ditches  and destruction of 
the natural channel)  this small change in runoff would be insignificant. The dry ash 
disposal schems. however,  would avoid the  infilling of the U K  Valley  and the 
associated destruction of 5 km of  natural Medicine Creek  channel  and are, therefore. 
preferable.  In  veiw of the  fact  that Lower  Medicine Creek would  have to be diverted . 
around the large mine spoil  dump, this is not a  major benefit. 

Whether Medicine Creek  runoff  would be diverted to MacLaren Creek appears 
to be uncertain at  this time. A diversion of  limited flow from Medicine  Creek  to 
HacLaren  Creek  is presently operating and could be enlarged  to  handle all possible 
flows. MacLaren Creek's  channel moQhology  wuld need to be examined to  determine 
whether or  not it could accept such flows without adverse  impact  such  as erosion and 
gullying. 

(iii) Water Use 

impact  on existing  groundwater use. Surface  water use  would be affected i f  a  portion of 
There arc no operational  phase activities at the  plant  site  which would have an 

Medicine  Creek's  flow is diverted around the UMC  ash  pond to MacLarm Creek. This  would 
decrease the  amount  of water flowing to Hat Creek and  thus  have a  minor impact  on use of 
irrigation water in Hat  Creek Valley. It  could, however, be beneficial to users in the 
Cornwall Creek  drainage area. 

Mdicine  Creek water may also  be  considemd  for use  as ponrplant makeup. 
Details of this  alternative have  not  been  developed  at  this  time  and  therefore, the 
potential effects  cannot be fully  quantified. In such a case,  users, in both the Hat 
Creek Valley  and  the Thompson River area would be affected. The total water to be collected 
and used during the irrigation  season would probably  displace current licensed water use. 
In addition, up to 216 x 10 m of  freshet water normally  diverted and stored in McLean 
Lake could  also be affected. 

4 3  
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4.1 WMRPUNT (Cont'd) 

(b) Ash Sluice  Water  Treataent  Sludac Oisoasal Svstem 

Several of the  alternatives for ash disposal  would  require  treatment o f  the recycled  ash 
pond  supernatant tn avoid scaling o f  the  slulcing  syst8m pipelines. This  treataent  would generate a 
ulciry carbonate,  magnesium  hydroxid. and calcium  sulphate  type  sludge  which  would  be  disposed of 

o f  the parrplant Is estimatd at 2-4 ha and would  contain 6 000 000 t o f  dewatered sludge. Leachate 
in  a  sludge  storage pond. The size af  Um disposdl a n a  that  would be required over the l i f e  span I 

data a n  not avaflable f o r  this material. Horrver. sewage losses w u l d  be l o w  due to, the  presence 
o f  till at or near the ground surface. With adquata pond pnpuration using relatively inpermable 
tills and with  a  locatfon  suitably  above local grounhter, the  operation  would  likaly not impact 
groundwater  quality or ground*ator flms. The  nature o f  the sludge. being highly alkaline, would 
also p n v m t  dissolution of w s t   m t a l  constituentr in the sludge. 

.c 

It w u l d  also be necessary to ensun isolation o f  this  area f r o m  interaction  with 
uncontainat8d surfacr runoff by m a n s  of diking and dfvrnion ditches. Provfded runoff f r o m  the 
d w p  is  c0ntain.d for m u s e  and/or evaporated.  there  would  be no contamination of surface  water 
r y ¶ t a .  

L 

(c) Flue Gas  Oesulphurization  Sludae  Oisoosal 

The alternative o f  a ktwrologfcal Control System for controlling  chimney  emissions is a 
partial Flue Gas Oasulphurlzation (Fa) system. 'The quantity o f  sludge  that  would  be  expected f r o m  
this proce.rs  is about 7.1 x 10 t  over the plant life. nguiring dn a n a  of appmximdtely 80 ha. 

m 

All process v u t m a t e n  would  be mcyclrd, thus  elimlnating  any  positive discharge. A SpcCifiC 

shaulu uaaine spcCffic  impacts on groundwater and surface wdtars. Leachates from this mtaridl can 
contain u t m m m l y   e l e v a M  levels o f  calcim, sulphates,  chlorides, total dissolved  solids and 
possibly metals. The quantity o f  leachates. hawver, would be very dependent on the permeability o f '  
the  sludge,  which can vary considerably. and the pond  lining mdterial. If leachate  can be a d q u a u l y  
contained,  impacts  should  be minimal. 

- 
6 _, 

disposal site hdS not been  identified  at  this tie. If FGO is chosen, the site  Selection  phasa I, 

IC 

(d) Cod1 Pile  Storaae Runoff I 

Runoff and leachate frw the potential  plant  site  cod1  pile  would be collected. routed to 
a holding  basin a d  subsequantly reused i n  Vn ash handling system. Rn qurlfty af this w a L w  would D 

ba mor. but since them w u l d  bb no positive  dfscharge,  there  would be no intaraction w i t h  

uncontaminuted ground and/or surface waters in the plant sfte area. - 
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4.1  POWERPLANT - (Cont'd) 
4.1.4 Socio-economics 

1 

(a) Labour Force,  Population and Income 

(i) Labour  Force  and  Employment 

I 
A. Direct Project Employment 

The proposed  plant  would  require  about 250 employees through the operation 
phase. Staff requirements as each 500 W unit comes on  line  are  presented in 
Table 4.1-21. The plant w u l d  entail a three-shift operation, seven  days a week. 

B. Regional  Labour  Force Participation in Direct  Employment 

Skill  shortages  would be a major limitation in the absence of  extensive job 
switching.  Also, some qualified  regional  residents  might  not  obtain employment 
because o f  the hiring  requirements  dictated by the several collective union agreements 
to  which B.C. Hydro is a party. Job  security and  locational advantages over other 
regional  mining jobs, wager, fringe benefits  and  the  uniqueness  of  the Project would 
draw regional  residents  for  potential employment at  the plant. Given  the above 
considerations. Table 3.4-4 provides an estimate  of  direct local and regional 
participation for operation  of the  Hat Creek Project. 

Through  discussions  with B.C. Hydro officials, it was  concluded that  a  few 
clerical,  general tradesmen,  and  operating and maintenance helpers  would be the m s t  
likely positions  for  which local qualifications  would be suitable and  for which union 
constraints would be least  significant. These positions  would account for a potential 
80 out of  the 247 jobs in the plant. In  estimating  regional  participation, 75 percent 
of  the 80 potential jabs  would likely be filled by regional  residents. Local residents 
would be expected  to fill about  half o f  the regional total. 

C. Indirect and Induced Ewloyaent 

The  operating  phase of the plant  would not IikRly contribute to  direct 
regional  purchases.  General h a h a r e  items  might  be purchased  regionally if prices 
are  competitive  with Lower Mainland supplies. 

Within the local study area, induced employment increments f o r  the  operating 
phase are assumed  to occur in the  settlement cornunity of the  operating workforce. 
Table 3.4-5 provides estimates of the indirect  and  induced employment likely  to occur 
i n  the region. 

0. Reqional Participation in Indirect  and  Induced  Employment 

The reader is referred  to  section 3.4.1 for relevant discussion. 
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4.1 W V E R P U f l  (Cant' d) 

E. Labour Suoolv f o r  Other Reqional Industries 

The readar i s  referred to Section 3.4.1 for relevant discussion. 

A. Pooulation G M h  

The g m W d  discussion on population gmwth in Section 3.4.1 is perintent 
to t h i s  section concern*d with plant operation. 

Operating wloyesr, as well as indirect and induced employees. w u l d  be 
up.cud to reside in the cmunities and surrounding rural  areas. Direct  operating 
amloyaes. in-migrating to the  cornunities and rural  areas would be expected to be 
about ZS parcent  single md 75 percent  married  with the latter  averaging 
2.8 dwend.ntf. Indirect and induced w l o y e e s   w u l d  be  QXpeCted to have  similar 
marital and dewgraphic eharactaristics to the  direct  operating employees. 

8. Settlcncnt  Patterns of Incmmntal Population I n  the LDcal Study  Area 

The nader ir referred to Section 3.4.1 for relevant discussion. 

E.  Socia-cultural Characteristics o f  the  Incremental  Pooulation 

fke lollwing discussion  highlights the anticipated  changes in  the 
cwporition of the population. associated  with  variour comnities. Thhl nadar is 
IVfRrW to the Socio-Rconomic Report" for details. Table 4.1-22 provides 3 S m a y  
of anfor population  charactaristics by camunity "With" and "Without" the project. 

The population of 40-50 ruxhers in the  Valley  would be mduced substantially 
a l m u g h  it i s  anticipatml that t h e n  would be little  change in the Characteristics 
of tha uisting, long ti- residents of the ranching comunity. The incooing 

m a r l y   o w h a l f  in me p r f m  e s p l o y a n t  years, age ZO to 44 years. O f  the m i n i n g  

proportion of the population over 45 years of age. This r e f l e u  a younger age 
population. an qw1 number will be  children or young  adultr  with  only  a small 

distributfon than that associated  with uisting mining rorkforcss i n  tha  Highland 
Valley. About thncqwrtars o f  the incooing  population over the age o f  15 w u l d  be 

married and thus similar to the marital  status of the Lornax and Bethlehem workforcR. 

Based on the t h r n  surrogate  comaunities  an  average fuily size of 3.8 persons  with 
1.8 childmn and M average  household  size of 3.4 persons wuld bo anticipated for 
the incoming populition. w he anticipated  fasily  size  would be l a s s  than  that in (00. 

o f  the study a n a  co*lunltias and would h a m  implfcations for tha delivey of services 
which was discussed in Section 3.5.4. 

population UsOCilted  with the Hat Creek P r o j e c t  w u l d  bo nlatively  young with 

t 

IC 

Ir 

I 
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4.1 POWERPLANT - (Cont'd) 

With  respect t o  education  levels,  over  a  third  of  those 15 years of age and 
over and not  attending  school would  probably have acheived  grade 11, 12 or 13 l e v e l   i n  
the  school system. Less than 10 parcent would have completed some univers i ty  
t ra in ing. About one-third  of  the  incoming  population would have a grade 8 education 
or less,  while a s l ight ly   smal ler   propor t ion would have a grade 9 or 10 education. 

(iii) - Income 

A. 

E. 

Direct  Net Income 

The t o t a l  wage expenditures f o r  the  operating phase of  the  project would be 
around 1720 m i l l i o n ,   i n  1976 dollars.  Table  4.1-23  contains  the  estimated  direct 
increases in   net   reg ional  and local  income. The study  region would l i ke ly   rece ive  a 
d i r e c t  income gain  of  5683 mil l ion  dur ing  the 35 year l i f e  of  the  project. The loca l  
study  area would receive,  paradoxical ly.  greater  direct net regional income benef i ts 
than  the  region of which it i s  a part ;  5686 m i l l i o n   f o r  the  local  study  area  versus 
5683 mil l ion  for   the  reg ion.  The paradox i s  explained by the  pricess  of  deducting 
Unemployment Insurance  Comisrsion income losses from unemployed residents  that  would 
work on the  project. 

I nd i rec t  and Induced Income 

I n d i r e c t  and induced income increases i n  the region and local  area  are shown 
i n  Table 4.1-24. I n d i r e c t  income gains  would l i k e l y  be rea l i zed   in   the  Kamloops area. 
Also, most o f   the  induced  regional income over  that  generated i n  the  local  study  area 
would accrue to W l o o p r .  

Total Net Income Gains - Construction and Operation 

The Hat Creek Project   would  s igni f icant ly  st imulate  the expansion of income 

$1.426 mi l l ion   to   the   reg ion  and $1,071 m i l l i o n  t o  the  local   study  area,  in 1976 
throughout  the  .study  region and the  local  area. The pro ject  would contr ibute about 

dol lars.  

Reaional and Local Income Dis t r ibut ion  Impl icat ions 

The western pa r t  of the  region,  centred a t  Ashcroft and  Cache Creek would 
expand i t s   re la t i ve   con t r ibu t ion   to   overa l l   reg iona l  income levels  and  growth. 
Ashcraft and Cache Creek would  be  expected to   obta in   the  largest  ;hare of t o t a l  
Income benef i ts  wi th in  the  local  area. Construct ion  re la ted  act iv i t ies  would r e s u l t  
i n  an increase i n  the income of the  region's  construction  workforce  both  union and 
non-union, as wel l  as benef i t  owners of comercial  ventures.  Local landowners  would 
benef i t  from capital  gains,  expected  to be mderate,  real ized on the  sale  of   their  
land. 

- 
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4.1 POWERPUNT - (Cant' d) 
Although  women  would not share  proportionately mre o f  the  income  benefits 

of the project than in regional income grovth without  the project. any reduction i n  
the seasonality o f  eaployment  positions  traditionally held by wmen would be o f  
bendft to Mea. 

It CUI be -tad that  the  distribution o f  personal  incorm  would  shift 
wards in the local  area. Also, the range o f  personal i n c w   w u l d  probably  spread 
rathar than n a m  as a result o f  the Hat Creak Project. 

E. E f f K t s  o f  the Project on Local Prices 

Although  price  inernasas  would  affect rural and municipal land, the  increases 
would  probably be madarate. The  greatest land price  increases  night  occur in  1akRshot-e 
properties, suck as at  Pavilfon and Loon Lakes, in short  supply  around  the  vicinity 
o f  tk. project. Price  pressures are likely to taka  place in thorary  accomodations 
and mstaurants.  Wnnvrr,  the general level of consuner  prfces i n  the area are not 
expected to be rignificantly  affectad by the project. 

(b) Recreation 

(1) Phvsical Effects  

once the plant, mine and  offsite  facflities are c w l e t e d  and fully  operational. 
project  impacts  affecting  reccnatlonal  activites  would be of three separated  kinds; gradual 
filllng of the  ash and nine  waste  disposal  area; potential impacts tu the  surrounding 
vegrtdtion  caused by reduction in air quality; and dust,  stack  eaissions and cooling h e r '  
pl-s affecting  scenic  values  beyond the physical pnsanco of the  project itself. 

Gradual  filling of ash disponl areas would pndominantly affect  backroad  travel 
as w s t  game of internst ta hunters n u i d  likely  be dispersed dua to the  presence of 
machines and h m a n  activity. It is asruwd that  backroad travel could  continue in the 
unfilled  portions of project  disposal areas. No further fishfng  impacts  area  would be 
assund to occur in the operational  phase  beyond  those  preempted by construction. It  is 
possible  that  fishing  could  improve  during the operational  phase  but its extant  remains 
u n h n  because of potential adverse iwacts (such as acid rain) that  could  conceivably 
affmct the water quality o f  valley lakes. Other activities  which  would  include  nature 
study. plant  cullectfng and walking  are r s s m  ta r i f e 3  100 activity  days  annually 
through  pre.aptiOn O f  l M d  during  the  operation phrra. 

Project  facility missions  wuld affect natural scrnic  values adversely. h m V R r .  
the physical presence o f  the project i s  expectad  to  attract sightseers. Thus the  net 
iqact o f  tha  project on IightSRaing  would a* to increase  activity  levels (as will be 
describd latar). 

quantify. Indications are that there n u l d  be a la, but not iinpossible.  chaftce for 
The impact o f  stdck  gas aissions on recreation is difffcult to dawnstrate or . 
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vegetation  to be affected by stack en nissions. I :f such chance  occurrences  were to take 
place in s m e r ,  vegetation  such as Englemann Spruce could be affected  at  high  points 
including  Cornwall  lookout. The extent  to which  this w u l d  offset  visitation is unknown 
but is considered to be  small as the occurrences (if  any)  are expected  to be infrequent. 
Operational  practices  would be intended  to  avoid occurrences of this kind. Effects on 
humans  would be negligible  or nil as the  pollutant  concentrations expected - should a 
chance  occurrence take  place - would be below detectable levels.  It is assumed therefore 
that  stack emissions  would  not  directly affect visitation  or other  activities i n  the upper 
reaches  of  the  hills  and mountains  surrounding the valley. Annual estimates of activity 
day  impacts  associated with project operation in Area  A (refer  to Fig. 2.5-1. Part  Three) 
are  shown in Table 4.1-25. 

( i i )  Induced  Recreational  Activity Imacts 

The recreational  impacts  caused by project activities  described in the proceding 
section  would  probably create  shifts i n  the location of activities  rather  than  decreases 
i n  the amount o f  activity. All activities  that would be affected by the project  are 
dispersed, thus locations  at which the  activity takes place  can be shifted by participants. 
There  are many  areas  where  backraad travel, angling,  hunting  and  sightseeing can  take 
place that are  relatively close  to  the  project site. In  the preceding  sections recreational 
assets  available in Areas 8 .  C and 0 (illustrated in  Fig. 2.5-1. Part  Three) were described, 
all o f  which  are  capable  of  absorbing  the loss of recreational resources  within  Area A. 

The m s t  inportant  recreational  impact of  the project would not be the loss of 
recreational  resources within  Area  A, but the  introduction  of new  population in the  Hat 
Creek Valley  and adjoining tows. This population growth  would be expected to  Create 
significant increases in recreational  activity  levels throughout al l  areas  near  the project 
site and  environs. 

with  the  construction  work  force and those  who would operate the  facility.  Both Of these 
Increases  in  population created by the  project  are of two kinds: those associated 

would  tend  to overlap  to  some  degree as  the project would be built  In stages,  with 
generating  units going into operation  while  others  are still  being built. Recreation 
activity  levels  arrociated with increaser in population would be incremental  to those 
already forecast  for the  "without the project" case and reflect a 5 percent annual increase 
i n  participation rates  overall. It  is asrmed, however, that  participation rates  between 
the  construction and  operational work  force would be different. It is quite  possible  that 
recreation  levels for  camp  construction  workers would be higher  than those  for residents 
of  nearby comunities becasue  the labor  force is physically  located within the valley.  It 
is expected that  construction workerr would use the valley  for  recreation after hours  and 
on weekends except those  who may  travel  home on  days off. A further  assumption is that 
the resident farming population of 35 persons  would be reduced  as their lands are preempted 
by B . C .  Hydra  for  use in the  project. Where  agriculture continues it is quite  possible 
that  the  recreational pressure induced by a large resident  work  force  could  conflict  with 
agricultural  and  grazing  areas as off-duty workers  seek the  fish and g m  available. 
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In a  survey o f  Bethlehes-Lornex  miners  residing in  Ashcroft.  it was found  that 

t h e n   a m  no major  signiflcant  differences in recreation  pattprns for miners in comparison 
to the entin population. It is assumed. therefore,  that th4 Hat  Creek work  force  resident 
in  Ashcroft,  Cache Crmk, Clinton  and rural areas w u l d  not  differ in participation f r o m  
tha existing  and  forecast papulation. The work force resident in the Hat  Creek Valley 
camps a m  asrrtud to h v e  higher  participation  levels howevsr. largely  due to the lite 
styla avallable to a  largaly  aale  group  sad-isolated froa nearby  cocnunities.  While  it 
is possible to estimte 1-1 w r k  f a r u  participation rates and  recreation  days for 
various  activities, the consequencas to local resources (including  flsh and g a u ,  for 
-1.) a m  unknown. Hopeful anglers may flsh  Hat  Creak  and  surrounding lakes even if 
the p r o s p I N  of a catch am mte, or perhpu nore likely, as catch  rates  diminish 
sportrwn  wuld range  farther  afiald or turn to other pursuits. In sheer nunhers. the 
potmtlal  for extrema p m s s u m  on wildlife in the valley and environs  would  likely be 
high. Should natural mrourc~r kana endangered as a result, restrictions may be i n  
ordar. 

A. Total  Incremental  Recreatlon  Activity  Oays 

Table 4.1-25 portrays the type o f  phenomena  expectad  with the introduction 
o f  a major industrial Installation in a smi-remte area. Population, and as a 
consaquance f o m c u u d  recmation activity,  show strong increases  during the early 
yean. peaking 'den construction ir at  a  plateau and operations a m  bqlnning. As 
the construction work force d e c l i w  and the permanent staf f  takes up residence, 
mcmatlon activity totals decline and then stabliza. 

I 

IC 

Tiu  f o r e a s t  in Table 4.1-26 mllrctr a nuobar of forces at work: first  is 
th. absoluta increase in populatlon dirxtly attributable to the project as forecast 
in tha Soda-economic Study'' ( t h i s  population is i n c . m t a 1  to the n o m 1   g r a t h  
a p e c u d  f n  the study ama withouf the project s h o m  i n  Table 4.1-27); second. 
diffamncer in participation rates ass- in ram activities for construction  canpsita 
wrlrsn; and third. an assam4 growth o f  5 parcent in recreation  activity  participation 
rata$ ovaral 1. 

L 

Ir 

m 

wrbrs is provided in Table 4.1-28. These data indicate that in 1984 and 1986. 
A comparison o f  activity  days  forecart for a m a  msidents and for project 

pr0J.a  induced recmatlon activity  levels w u l d   u c e e d  thosa forecast for local & 

papulatia without tha p r o j m .  Total lctivity  days  "with tha PrOjrS' w u l d  be the 

whethar tha projact procnds o r  not. 
su o f  both as it i s  assuyd that local population  recreation incnasas would  occur 

L 

8. Oistribution of Incremental Recreation  Activitv  Oavs 

Rn locations w h a m  furthw recreational  activity will take placs an 
dffflcult to asceruln. A fomcast o f  distribution o f  rctivitie~ f o r  rrcrertional 
growth "without the proj.an was presented i n  the pndeding section and ,it could be 
11s- that the futum distribution o f  rctfvities for Uu "with the project' case 
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would be smilar. There are  three problems associated  with  this assumption. F i r s t ,  
i s  the  introduct ion O f  a large  resident work force  within  the  val ley,  coupled  with 
major  physical  disturbances i n  the  lower reaches; second. i s  the  question o f   t he  

capab i l i t y  of the  valley's  lands and water  t o  absorb the  increases  forecast; and 
th i rd ,  i s  possible changes in   the   loca t ions  o f  r ec rea t i on   ac t i v i t y  by non-local 

recreat ionists who  may choose t o   p a r t a k e   i n   a c t i v i t i e s  elsewhere as a   r e s u l t   o f   t h e  

project .  

It was ind icated  ear l ier   that   the  inroduct ion of the  large  construction 
work force  in to   the  va l ley would  induce great  pressure on the  avai lable  natural 
resources. Canadian Land Inventory (CLI)  data ind icate  that   whi le   the  va l ley  is   not  
h igh ly   ra ted  for   recreat ional   capabi l i ty ,  it does possess a t t r i bu tes   su i tab le   f a r  lw 
densi ty  recreat ion such as sightseeing,  hunting, and backroad t rave l  - f o r  which  the 

area i s  already' used.  What i s  lacking. however. are measures of   carry ing  capaci ty  
and msnagement programs t o  ensure that   recreat ion  carry ing  capabi l i ty   leve ls   are  not  
exceeded. With the exception o f  f i sh   s tock ing   in   loca l  lakes,  the predominant th rus t  
of p rov inc ia l  management po l i c i es   i n   t he   va l l ey  i s  toward agr icu l ture  ( inc lud ing 
i r r igated  agr icu l ture)   graz ing and forestry.  Recreation i s   n o t  a dominant theme i n  

the  va l ley as it i s  a t  Marble Canyon Park and Pavi l ion Lake to  the  northwest  along 
Highway 12. 

Lacking d i s t i n c t i v e  and exp l i c i t   rec rea t iona l   po l i c ies   fo r   the   va l ley ,  two 
scenarios have  been prepared ou t l i n ing  what could  occur under d i f fe r ing  management 
assumptions. For  both  scenarios i t  should be borne i n  mind tha t   subs t i t u t i on  i s  an 
important  factor  re lated t o  a l l   a c t i v i t i e s   p r e s e n t l y   o c c u r r i n g   i n   t h e  Hat Creek 

Valley. There are  a  large number o f  areas  nearby (aany.  such as lake  f ish ing  s i tes,  
operating a t  below capacity)  to which recrea t ion is ts  can tu rn  if the  recreat ion 
experience i n   t h e  Hat Creek Valley  proves  unsatisfactory.  This  substitution 
opportunity  could  possibly  affect  non-local  recreationists (who have traveled some 
distance  from home and thus have Rore f l e x i b i l i t y   i n   d e s t i n a t i o n  than  lacal day-use 
recrea t ion is ts  who are comprised  pradominantly o f  the  pro ject  camp construction 
workers and res ident   o f  nearby  conununitles. 

Scenario One - Predominantly  Unrestr icted  Activi ty 

Assuming no res t r i c t i ons  on angling  or  hunting would be imposed other  tnan 
those ex is t ing   a t   p resent  it is   qu i te   conceivable  that   loca l   f ish ing  in  Hat Creek  and 
adjacent  valley  lakes  could be e l im ina ted   f o r   a l l   p rac t i ca l  purposes. Pav i l ion  Lake 
would be  an exception and assuming pub l ic  access i s  not improved, pressure  would 
increase  through  greater use of  the  private  boat  launching ramp. Pavi l ion Lake  does 
have the  capacity  to  accept  greater  fishing  pressure and i s  generously  stocked on  an 
annual basis. It i s  doubtful however that   Pav i l ion Lake would be capable o f  accepting 
a  msjor  increase  without  affecting  the  resource. The Thospson River and major  f ishing 
resources  available i n  Area D would mast l i k e l y  absorb much o f  the  increased  pressure 

brought  about by p ro jec t  workers - as they do for   local   comunity  residents now. 
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Assuming no basic  change in hunting mgulations it  is conceivable  that  the 

residant  cam^ force  would  exert U t r e m  pressure on existing game resources. perhaps 
to  the  point o f  p e m n e n t  depletion. Forecast total project work f o r c a  hunter  days 
would uceed present  hunter  days in the  valley in the  early 1980’s. If the  mjority 
of this  actlvity  takes  place in ths  valley, and assuming no change in present and 
projtcted  valley  huntinq  activity,  hunting  levels  could double. The u t e n t  to which 
wildlife  population In  th4 valley  could  tolerata  this  potential  to  increase in pressure 
I s  unknmm as data on sustainable  yields by species are lacking. 

b e k m a d  travel in the  valley  would  likely  increase to very high  levels 
particularly as s w a  faraing  would be discontinued  with grazl’ng and pasture  lands 
turnmi over to pr0j.a related  activities.  The  extent to which  air  raissions  would 
affect damstic grazing and wildlife  forage is  unknown. Inpacts a m  anticipated  to 
be l o r ,  but  G9ance  OCcurrences  would  be possible. In essence it is conceivable  that 
all-terrain or fouFwhae1 drive  vehicles  could  penetrate  mast  areas of the  valley 
u c l p t  actively f a m d  areas  within  the  upper  Hat C m k  area. Similar  impacts w u l d  
occur in wintw with  probably  active use o f  snouobiles (sog sIIOUObile  enthusiasts 
have b n n  known to drive  game to the point of exhaustion,  thus  allacting wlldlffe). 

All ‘oth49 acfjvlties  would also grw. Iibly resulting In sevara  congrstfon 
a t  Farble Canyon Park  with  the  possible  spread of picnicking and other  activities to 
undrsignated  areas  throughout  the  valley and along roadsides. 

Scenario Two - Restricted  Activity 
A mr8 strfngent - md pertvas  likely - approach,  depending on the  experience 

grinad as construction bqins a d  work  force nuabers grw. would be to  limit  recreation 
1Ctivities  that an found to exert  heavy p m s u r e  on resources. Fishing  activity 
Could b4 banned or catches liaited  at local lakes;  the  length of open season  could  be 
limited by the Fish and Yildllfe  Branch for hunting o f  threatened game species; 
valley areas could be posted to restrtct  off-road  vehicles w h e n  agricultural  conflicts 
occur, g a m  is harassed or vegetative  and soil danage  occur (this may De particularly 
iwortdnt in arid areas). Coincidental  with  the  imposition o f  restrictions  would be 
the  introduction of substitute  indoor oqanited activities for Construction c a m  
workers, perhaps  under  the  direction o f  a recreation supewisor. Indaar a d  outdoor 
S P O r U  and gam, including nowdestructive activities  such as Crass-country  skiing, 
tarqet  shooting, ice suting, auto  racinp and other  similar  pursuits  could  divert 
pressure from local natural resource based recreation activitfer.  Providing  facilities 
and q u i m t  for these  activities  would  enhance participation. Local cormunity 
parks could ba established  offering  opportunities for baseball,  football, hockey and 
similar  activities to help  relieve  outdoor  recreation  demands  caused by population 
increases in local caniunities. An additional  step  would be to dimct construction 
c u q  outdoor m m a t i o n I s t s  to s l u r   a d  facilities in Area 0 capable of accepting 
increased prrssure. 
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C. Project  Oneration Imoacts 1986 - 2020 

Once the Hat Creek Project  i s  completed and i n  operation no further  increase 

in   rec rea t i ona l   ac t i v i t y  demands would be caused by   the   p ro jec t   i t se l f  as the permanent 
resident work farce would be expected t o  be constant i n  number. Growth in   popu la t ion  
i n   l o c a l  nearby comuni t ies  would l i k e l y  continue,  but  the  forces  causing  growth 
would not be  due to   the   p ro jec t  as the most s igni f icant  ef fects of the  project-  
re lated  populat ion on to ta l   loca l   populat ion would already have  been f e l t .  

As a result,  increases i n   p r o j e c t  induced  recreat ion  act iv i ty  levels would 
grow i n  concer t   w i th   loca l   ac t i v i t y  a t  a projected  rate  of  5 percent  annually. 
Growth i n   t o t a l   a c t i v i t y  beyond the assumed annual i nc rea ie   i n   pa r t i c i pa t i on   ra te  
would  occur  through  increases in   loca l   populat ion  unre la ted t o  the  project. 

(iii) Pro jec t   S i te   V i s i t a t i on  

Assuming B.C. Hydro  would fol low a v i s i t o r  program, v i s i t s   t o   t h e   s i t e  by tou r i s t s  
and others  could be substantial.  The Hat Creek Project  would be c lose  to  main t rave l  
a r te r ies  and i t s  unique s ize  and type o f  ac t i v i t y   cou ld   a t t rac t  numbers o f  v i s i t o rs ,  
p a r t i c u l a r l y  as it would be si tuated near Highway 12 leading from Carquille  through  Marble 
Canyon to   Pavi l ion Lake and L i l l ooe t .  Access would also be avai lable on the new access 
road  from Highway 1 near Ashcrof t   to  the  project   s i te.  I t  i s  assumed t h a t   v i s i t s   t o   t h e  
s i t e  would  vary between 1000 and 2000 persons  per  year. 

( i v )  Non-local  Recreational Growth 

Data are  lacking  which can be used to  forecast  recreat ional   growth  in Areas C 

and 0 caused by non-local  residents. As s ta ted   ear l ie r ,   ind i rec t  evidence  points  to non- 

loca l   rcc rea t ion is ts ,   par t i cu la r ly  B.C. residents from the Laver  Mainland, as being a 
dominant factor   in   overa l l   recreat ion  pat terns.  The extent  to  which growth i n   B r i t i s h  
Columbia as a whole  would a f fec t   recrea t ion   pa t te rns   in  Areas C and 0 i s  unknown. 

Aesthetics 

When t h e   p l a n t   i s  completed, it would consist of a number of diverse elements, many of 
which  would have  a large  impact on the  visual  aspects of the environment. The plant  stack i s  dea l t  
w i th  as a separate  item because i t s  impact  would be greatest due t o  the  considerable  heights  which 
are proposed. Other  major  elements of the  p lant  are: 

1. Switchyard. e l e c t r i c  towers, and cables  requi red  to   t ie   in to   the 500 kV corr idor.  

2. Generating f a c i l i t y   i t s e l f ,   c o n s i s t i n g  of   the  turb ine  ha l l ,   the  bo i ler   p lant ,  and the 
prec ip i ta to rs .  

3. Bui ld ings  for   administrat ion.   service and warehousing. 
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-. - 
4. Facili t ies for ash  water and f ly  ash. 

J. .Fuel o i l  and wdter tanks.  

6. Coal storage  area and  conveyor systea. 

7. Aah slurry piws. 

8. cooling tuwn. 

9. Appmdch f r w  the access mad. 

Principal  waaurments of the plant structun an 280 m long. 92 m wide. and 94 rn high, 
and for each of twa hyperbolic  cooling t o w n ,  & U t  I00 PI i n  diameter and I38 PI fn  height. The 
r jor  u t e r i o r  building  materials  wuld be concnte, metal cladding. steel and glass. 

Th. vfrual iiapactr assoc ia td  with the massings of tim mufor plant  elcwnts  wuld be upon 

. Trachyta Hills. The u t e n t  of  impact on these and other areas  are mom fully  describad  in the 
hrble canyon. upper Hat C n s k  Valley. Medicine Craek Valley. Highnay No. 12, Cormall Lookout,  and 

Aesttmtfcs Report. 

( i )  The Stack 

162 . 

Tha stack wuld  be a very d c a i n a n t  visual el.r*nt i n  the r q f o n  of the  plant. 
I t  wu ld  be e i ther  244 or 366 high - depanding upon air  quality  deteminations - and 
wuld  have a top diammter of about 22 m. Minimal p l a n   e f f e c t  vould be expected i n  the 
s-r. but then wuld be a visible p l w  i n  winter months. 

VfsualTy IIppactod areas f r w   t h i s  suck wuld  be: Karble Canyon, upper Hat 
Cree!? Va118y. Medicine Creek Valley,  Cattle  Valley, Highray No. K, Highway No. 1, C o w a l l  
L w b u t  and Trachyte Hills. The nade r  should  consult the Aesthetics ReportL6' for  
details. 

Fig. 1.0-1. Part Tw presented tha a r rangmnt  of the major project rlwents. 
Fig. 4.1-19 is a graphic  mpmsentation of thsse e l u e n t s  and their   rr lationships to  the 
visual u n i t s  pnviourly enumerated. Fig. 4.1-20 i s  the s i t e  plan of the p a r p l a n t  island. 
Ffg. 4.1-21 i s  a Danpective  sketch  of the p a r p l a n t  island. 

These four   f iguns should be examined for  overall  orientation purposes prior t o  
peruaal o f  Figs. 4.1-22, 4.1-23 and 4.1-24. These la t ter   f igures  demonstrate  impacts io 
vi- frm SeIKtad  locations by wms of before and a f t e r  sketches. 

(d) Other Socia-econanic Considerations 

During the operation phase of tha powrplant. impacts on land use. housing. services, 
cmwni ty  and regional  infraatructun.  local and regional goverwnt.  soc ia l   envimmnt ,  and 
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Native  Indians  would occur. The  impacts  of  plant  operation  for  each  of  the  socio-economic 

I considerations identified above  were discussed  with construction related impacts. The  reader is - 
therefore referred to  the  appropriate socio-economic considerations in Sections 3.4.2 through 3.4.8. 

a 4.1.5 Noire 

The  Hat  Creek  Project  would c w r i s e  many separate facilities but in no one  year would all 
these  facilities  produce  their maximum levels. The  noise  analysis  of  the  plant  and  mine  impact is based 
on  the maximum  noise  impact  generated by these facilities  which  would occur during Mine  Stage 6 in the 
years 2013 - 2018. 

( a )  Plant  Operation Noise Model 

The plant  would be capable  of  operating in either  the  "base load" or "two-shift mode". 
Base load would  involve full time operation  while  two-shift operation wuld'involve 6 to 9 hour 
interruptions as well as weekend shutdowns. Since it has not yet been  established in which  mode  the 
plant would  operate. it was  consewatively assumed that  the  plant would  operate on "base load". 

Plant  operation  noise  can  be  characterized  by  Continuous  noise  from combustion. power 
generation  and  air handling  processes  punctuated  by  intermittent  noises  from  steam  vents  and circuit 
breakers. The  contributions  of  both  the  continuous  and intermittent  noise  sources  have been accounted 
for in calculating  the totdl yearly  average day/night noise  levels (YDNL's) for  plant  operation. 

Six  plant continuous  noise  sources potentially  strong enough to influence the  overall  YDNL 
beyond the  plant  boundaries would be: 

Boiler  House  and  Turbine  Building 
Eight (8) Forced Draft  Fans 
Eight (8) Primary Air  Fans 
Eight (8) Induced Draft Fans 
Twelve (E) Transformers 
TWO (2) Natural Draft Cooling  Towers 

Two plant intermittent  noise  Sources able  to  contribute  to  the  overall  YDNL would be: 

Eight (8) Electromatic  Relief  Valves 
Fourteen (14) AirBlart Circuit  Breakers 

(b) Mine  Operation  Noise Model 

During its production life, the coal mine (open pit. coal preparation  facilities  and waste 
dumps) would produce a relatively constant  noise  output punctuated by periodic  impulsive  noise from 
blasting. All pit  operations  are considered to take  place  below  the  original level o f  the valley 
floor so that  some  degree  of  shielding  would  be  provided  by  the  pit walls. The removal of 
superficials (overburden)  would be largely  carried  out by scrapers  which would  stay  at or  near  the 
surface  of  the  pit, and consequently pit wall attenuation  would  be  negligible. 
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The major noise sources of the  coal   preparat ion  fac i l i t ies   wuld be the  coal s t a c k e r  
mclainr and the associatad conveyors, mabile  cleanup equipment  and the  primary and secondary 
Crushen. 

C o q r n d  to the leve ls  of a c t i v i t y  invo1,v.d with p i t  excavation and superf icials  maoval. 
the mast. duwp clCtiVitieS mould  produce much lanr  noise levels.  

B las t i ng   ac t i v i t i es  would be a w g u l a r   p a r t  o f  the mining  operation. and t h e n f o n  blast ing 
has bem  incorporat ld i n  the calculatfons of MJNL generated by the nine. 

(c)  Plant and Mlne Environs 

Total year ly average noism leve ls  (YONL's) around the p lan t  and mine  would be mainly 
coqr1s.d of contr ibut ions frop mine mabile equipment, coal   preparat ion  faci l i t ies,   contr ibut ions 
fm p i t   b l a s t i n g  and pwerp lan t   f ac i l i t i es .  The noise leve ls  to be generated by the above major 
sources wre est iar tad and projected 20 the various  receptors as described i n  Chapter 3.0. Part  
Four. The r e s u l t l n g   i n p u t   a t  each s ign i f i can t  mcaptor locat ion i s  described below. 

(11 Eonaoarta Indian Reserve 1 

Tiu a n a s  o f  Res~rve 1 .in mhich the  collbined f u t u n  ambient and operation  noise 
levels  during Mine Stage 6 w u l d  ucmd YDWL 55 and therefore w u l d  be incoapatible with 
n s i d e n t i a l  lad use a n  s h o r n  hachured f n  Ffg. 4.1-25. The b m d   s t r i p   o f  land along the 
s 0 u t h . m  end o f  the nsewe w u l d  be  impacted  by CMI preparation and minm noise, and it 
i s  p n s e n t l y  0ccup.i.d by one h i l i n g  w i t h  four to s i x  ns iden t r .  The s t r i p  of incoapatible 
land along Highway 12 i s  i q r c t a d   p r i u r i l y  by the n o r p r o j e c t   t r a f f i c   d u r i n g  Mine Stage 6. 
as s h o v n  i n  Figs. 4.1-26 and 4.1-27. Ey applying the sens i t i v i t y   co r rsc t i on  of Table 3.5-4 
(Chapter 3.0)  to the sound levels, produced by the mine and plant  operat ion 
(Fig. 4.2-26). it i s  r e m  that the normalized  project MINL's w u l d  range fmm 50 to 

72 d N A ) ,  a t  the northeast and southwest comer o f  the Reserve, respectively.  Fig. 3.5-2 
(Chaptw 3 .0 )  indicates then tha t   the  axpetad cwmuni ty   raact ion  is  from "no nac t ion '   t o  
*threats o f  1qa1  action".  Since MINL 65 will not be exceeded anphrre on Reserve 1 
during Mine Stage 6. c a t t l e   g r a z i n g   w u l d  be compatible  evwywhen. 

Tiu only project  noise that w u l d  n a c h  Resane 2 wuld be the t r a f f l c  noise 
frw project-nlatad  vehic les  using Highway IZ. The increas. i n  Highway 52 t r a f f i c   no i se  
dw to p r o j e c t - a s s w i a t e d   t r a f f i c   w u l d  be less  during Mine Stags 6 than it w u l d  be 
during the first year of project  construction because of the  predicted 5 dB(A) increase i n  
n o n - p r o j a   t r a f f i c  noise i n  the intarim. This  increase i n  non-pmject t r a f f i c  noise 
wu ld   poss ib l y  causa resident3 on Reserve 2, rho a n  mfthfn 4s m of Hfgtway IZ, t o  
uperience a noise  level exceeding YONL 55 &(A). 
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4.2 

POWERPLANT - (Cont'd) 
( i i i )  Hat  Creek  Valley  Ranches 

At the time  of  this  writing,  there  were seven occupied  ranches in the Hat  Creek 
Valley that would be within  the range of audibility  of the mine and  plant. The Ed LeNnan 
Ranch  would be vacated  before Mine  Stage 6 occurred  because of its close proximity to  the 
rim of the pit. The  remaining six  houses are listed in Table 4.1-29 and their lOCatiOnS 
are shown in Fig. 3.5-6 (see Chapter 3.0). Table 4.1-29 shows  the  existing  ambient YDNL. 
the project YDNL,  the  combined  total YDNL and  the  normalized  YDNL  at  each  ranch  location. 
This  table  shows  the expected resident reaction  to  the project noise, which ranges  between 
"no reaction"  at the G. Parte Ranch to  "vigorous action"  at the M Saulte and Xke Lehrnan 
Ranches. The  project noisa would  render  the  Soulte and  Lehman  Ranches  incompatible with 
residential  land  uses since  the expected  YONL  of 63 dB(A) exceeds the recmended YDNL Of 
55 dB(A). 

It is  estimated  that  the  grazing land alienated hy noire (impacted by an  YDNL 
greater than 65 dB(A)) would extend  for  about 600 m beyond the rim  of the pit during Mine 
Stage 6, as  shown i n  Fig.  4.1-26. This  land  would comprise an area of  about 6.5 b2 if  it 
is considered  that  without mining  noise,  grazing  could be carried out up to  the rim of  the 
pit. However, because  range  fencing would be erected within-100 m of the pit rim,  the 
area alienated f r m  grazing by noise  alone would be  substantially less. 

(iv) Trachyte  Hills 

Bared  on the  assumption  that relatively  noisy  forced draft and  primary  air  fans 
would be installed in the plant, the area  incompatible with grazing  (YONL  exceeds 65 dB(A)) 
would be about 4.0 !&a which includes about 0.65  b of the  makeup  water  reservoir  site, 
as  shown in  Fig.  4.1-28. However. the  potentially impacted  area is judged by Canadian Bio 
Resources  to  provide  spring  range  only, and of it, 10 percent  has  high 
grazing potential whereas 90 percent has low  potential. 

2  2 

- MINE 

4.2.1 Meteorolow - Air  Quality 
(a) Introduction 

Air  quality effects of  particulate  emissions resulting  from activities related  to the Hat 
Creek coal mihe were  assessed by ERT using a steady-state Gaussian  diffusion model for  multiple 
sources which is described in detail in Appendix B to  the  Air Quality  and Climatic Effects Report. 1 

This  model, called ERTAQ,  is  similar to  the  Hat  Creek Model (KM) utilized  for  pradiction of  local 
scale  air  quality  concentrations resulting  from operation of the  powerplant, except that it is 
designed  for  applications using  multiple sources, including  point,  line,  and  area sources.  It 
incorporates mast of  the s m e  basic assumptions as  the H C H  i n  that: (1) steady-state  mrteorological 
conditions  are assumed: (2) dispersion is assumed to  confom to Gaussian (bell-shaped): and (3 )  . 
removal processes (chemical transfornation and  deposition) are not  considered. However, terrain 
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4.2 - ( b n t ' d )  

effects are  not  considerrd and, because mine emissions  occur a t  or near ground level  and  have no 
excIss buoyanq or veloci ty,  no p lum  r i se   ca l cu la t i ons  d m  includad.  Instsad,  erissions a m  asswmd 
t0 be unifors ly  n ixed  through  in i t ia l  10 n depth. 

I k t m r o l o g i u l  input tn the ERTW model  depend on whether short- tern or long-term 
u l c u l a t i o n s  are being  perfomd. For annual average concentration  calculations. an annual stability 
WiM rose developed for the iiM analysis fm hourly  data  col lected  during 1975 a t  th. E.C. Hydro 
mechanical  weather s ta t i on  YS-5 (located i n  upper Hat Creek Valley near the nine  s i te)  was used as 
input. Short-bra concentrations (24-hour averages) wm computed on the basis of a range of 
p o t m t i a l  "wurst-Case" and "typiul" dispersion  conditions. These condi t ions  wen  ident i f ied f r o m  
th. s t a b i l i t y   r l n d  rose and rind pers is tence  s ta t i s t i cs  developed f r o m  data f r o m  the  mechanical 
wather   s ta t ions i n  the  valley.  Light-wind/stable  (stagnation and high-r indlneutral  condit ions were 
investigated, as re11 as several other mom typical  scenarios. 

For madel l i rq purporrs, the mining  operations  described i n  Part Tw of t h i s   n D o r t  rem 
div ided intn a nwber o f  g.ommcrically  idealized l i n e  and area sources (Fig. 4.2-1). mpresenting 
the year of wimm production and a c t i v i t y  (2017-2018). Emissions of suspended par t icu la te  mat ter  
fro. thesa mininq opwations wre then quantified. 

L 

The i q o N n t  mining  operations i n  bras of suspended par t i cu la te   p roduc t ion   wu ld  be: 

1. S u r f l c i a l   m a u r i a l   m v e l .  

2. Overburden m v a l .  

3. Caal r a o v a l .  

4. Mu1  road   t ra f f i c  and repair. 

5. Coal stockpi l ing.  

Dust-producing  processes  associated  with these operatfans  includa  scraping,  shovaling. 

blasting,  hauling, and dumping. Emissions from these a c t i v i t i e s  were estimated on the basis of 
published  factnrs fm the l i t e r a t u n  and projectad  operating  information for the year o f  maximu 

2 .production and a c t i v i t y  from the proposed ulna plan. 

Erosion o f  uposed surfacas and storage a r e a  by the wind w u l d  also be an i m o r t m t  
p g u n t i a l  source of fugitive  dust  associated with mining  act iv i t ies .  Emissions that w u l d  be  due t o  
rind e m r i o n   a t  the Hat Creek Mine *em c0quf.d by ERT to reflect  local  mateorological  conditions. 
s o i l  propertfes; and the or iantat ion o f  the a i m  '4th respect to the   pmva i l i ng  wind .  

I 

I 

I 

T a b h  4.2-1 l i s t s   m i s s i o n  facton, sourc. oparating  units, and the annual contro l led 
miss ion   ra tes  ass& for  each mining  act iv i ty.  The tabulated  values  reprosant v e y  conservative 
estiaates, based p r i m w i l y  on studies of the air qual i ty  ef fects of .str ip  minirq  operatings i n  
W i n g  and Colorado. There emissions  account only for the a s s w d   f r a c t i o n  o f  distueed  mater ia l  . = 
i n  par t i c l e   s i res  sua11  enough tn -in suspended  beyond the mine  area. As evidenced i n  Table 4.2-1. i 

- 
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wind erosion i n  disturbed areas  (based on the annual  average  wind speed) would be the  major  dust 
source fo r   the  Hat Creek  Mine. The emissions  given fo r  t h i s  source  are  believed  to be p a r t i c u l a r l y  
conservative because it was assumed by ERT tha t  wind erosion would occur  throughout  the  year. I n  
r e a l i t y ,  emissions would  decrease t o  near zero during  periods of prec ip i t a t i on  and during  the  winter, 
w i t h   i t s  extended periods of snowcover and frozen ground. 

A f t e r  wind  erosion,  the  major sources  of fug i t ive  dust  would be hau l -mad  t ra f f i c ,  
overburden  removal, and su r f i c i a l  removal. However, most o f  these a c t i v i t i e s  would take  place 
w i th in   t he   p i t ,  below  ground level.  Realist ical ly,  the  depth below  ground leve l   a t  which  a  source 
i s  emitting  should  exert  considerable  influence on reducing  the  result ing amount of suspended 
par t icu la tes  carr ied downwind.  However, t h i s   f ea tu re   i s   d i f f i cu l t   t o   t rea t   quan t i t a t i ve l y ,  and all 
sources f o r  the  Hat Creek  Mine  were conservatively assumed t o  be e m i t t i n g   a t  ground level .  

A nutrber of assumptions regarding  dust  control  techniques were included by ERT i n  the 
ca lcu lat ion  o f  emissions: 2 

1. Frequent  watering o f  haul  roads and exposed surfaces was  assumed, r e s u l t i n g   i n  50 percent 
control  o f  dust  emissions. 

2. A speed limit of  24 kph was used on a l l  haul  roads to   g ive  a   cont ro l   e f f ic iency  o f  80 percent, 
i n   a d d i t i o n   t o  the  control by watering. 

3. The land  reclaimed f r o m  the  waste dumps midway i n   t h e   l i f e   o f   M e  mine (year 2005-2006) was 

assumed t o  be the  only area tha t  would be reclaimed a t  the  time o f  the model year 2017-2018. 
This i s  a  reasonable but  Conservative assumption f o r  the proposed mining method; reclamation of 
an  open p i t  mine and waste dumps would not be possible on a  large  scale  unt i l   mining  is 
completed. 

4. The conveyor  system  would be completely  enclosed  resulting i n  approximately 100 percent  control 
f o r   t h i s  SQUrCC. 

The emissions l i s t e d   i n  Table 4.2-1 include  consideration  of  these  control measures. 

A complete descript ion  of  the  modell ing methodology, the  meteorological  input,  the  emission 
Parameters. and the  result ing  predict ions  of  the  air  contaminant  concentrat ions and c l ima t i c  
modifications i s  provided i n   t h e  Air Qua l i t y  and Climatic  Effects  Report and i t s  Appendices.Z A 

s m a r y  of the  results i s  provided i n  the fo l lowing two sections. 

(b) Air Q u a l i t y  

Estimates of the  incremental  arithmetic mean annual suspended part iculate  concentrat ions 
(based on the  conservative assumptions discussed above) that  would resu l t  from the  mine's  operation 
are  presented in Fig. 4.2-2. Calculated  values  greater  than 100 p g h  arc  confined t o   t h e  immediate 
v i c i n i t y   o f   t h e  mine p i t .  The 50 pg/m contour  extends  northeastward  approximately 3 b beyond the 

upper lower  junct ion o f  Hat  Creek Valley, and southward to   w i th in  about 1 kn of Anderson  Creek. 
Annual concentrations  generally between 25 and 50 ug/m 3 , with peak values of  about 60 pg/m , are 

3 
3 

3 
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4.2 

pndictad for the Indian Reserve north of the mine in the l a r r  valley. To all these  values must be 
added the uisting background  suspended  particulate  concentrations  described in P a r t  Thres, 
Section 3.2.Zcb). ERT has assivud  background  values o f  20-40 vg/m depending on location.' %re 
r X M t  8.C. Hydro data ipIiCata an annual average  background  of 10-20 v q h  . On UI. basis of  either 
of W s e  estimatrs for background, the calculations  indicate thaf the 60 rg/m3 annual g w m t r i c  nui 
u s u d  guideline (SH Section 4.1.1(a)(ii)) would  possibly be uceeded over the a n a  within  a feu 

kilortns of Um mine. 

3 
3 

Rne reparat. sets o f  n*tcorological  conditions wen input to the nodal by ERT to calculate 
'brst-case" and 'tyuical" incrlanul 24-hour  suspended  particulate  concantrations  that  would be 
due to missions fmm the mine. O f  the possible  "worst-case"  conditions  investigated,  the  predictad 
concentrations wem highest for s w l e  diffusion  conditions  with very light wfnds (2.77 kphl 
persisting fron a  single dinction (SN) for 14 hours  out o f  the  24-hour period. The results a n  
presented in  Fig. 4.2-3. I n c m n t a l  24-hour concentrations in excess o f  ZOO rg/n are p m d i c u d  
for the southern roction of tha Indian Reserve located  above  the  junction in the eastern  branch of 
the l o u r  valley. The 150 &a3 contour utands to the  northern  boundary of the Reserve. Uith 
background concantrations added. the calculations  indicatr  that tha 150 vg/m 24-hour  avrrage assmxi 
guideline (see Section 4.Ll(a)) would be exceeded f o r  several k i l w t m s  o f f s i t e .  Hcwver, these 
%rst-case" uteorological conditions m u l d  Mcur only  a feu tinea  per  year and the concantrations 
predicted  are  likely tu be  ovcnstimattrs due tu the conservatism of the  oodelling assumptions. 

3 

3 

( b h o u n  of persistent  north  winds at 8.04 kph) with neutral stability) a n  depicted in Fig. 4.2-4. 
Results for one of the cases with .ore typical mtmrological conditions (Mderata winds 

ERT believes that this ard similar  cases  would mpresent typical afternoon  conditions in the upper 
vallw. The results  indicate  that  the  dust-producing pmcrsrcs in the  mine  contribute to much l o w r  
Idient suspended  particulate levels: no increwntal values  greater  than 100 pg/m are predict& 
even near  the  mine pit, for thesa mm typical conditions. 

2 

3 

The quantities o f  trace elements in the fugitive  dust missions from mining  operations 
were determined by ERT to be insignificant  in tRm o f  their  potential  contributions to ambient 
contaminant levels. A discussion o f  ~ x i u m  pndlcted concentrations for salecud trace elements 
due ta coal combustion in the Hat C n e k  Powerplant is presented in Appendix F tu the  Air  quality and 
Climatfc  Effects R e ~ o r t . ~  and stmadzed in Sectfon 4.1.1(b)(i)  of thfs n p o r t .  

In trm o f  c m i t m e n t  of the air rtrsourcn due to mining  activities,  only total suspended 
particulates a n  significant  air contaminants. Sine8  pndictsd annual avwage concentrations ueaed 
the a s s d  abient guidllines. it is concluded that ZOO percent o f  the air resource will be used i n  
IM areas af the  upper  and lour Hat Creek Valley and narbla Canyon. The significawtr of nine 
eaissions  outside of these valleys  would be nrgligible. 

The mthodology used  in the  investigation o f  the potential effects of project operation on 
climatic  conditions has been  discussed in Section 4.1.1(c)(i). ERT investigated a variety of climatic 
paraters which  could  patantially be modified as a  result of project operation. Only tvo climatic 
effects  due to mining  operations w n  p o s t u l a t ~   t h e m 1  altarations and visibilfty degradation. 

c 

I 

m 

I 
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Potential  thermal  alterations  are  discussed by ERT i n  Appendix E t o  the Air qua l i t y  and Cl imat ic 
Effects  Report4  while  visibi l i ty  degradation i s  discussed i n  Appendix 8.l S m a r i e s  of ERT's 
conclusions on these  topics  are  presented here. 

A s l i g h t  and very  local ized annual temperature decrease  would possibly  occur  direct ly  over 
the mine p i t  due t o  scatter ing o f  incoming  radiation by sustained  part iculate  loadings  in  that  area. 
Theoretical model simulations o f  atmospheric  processes  support t h i s  contention. Any ef fect   o f  this 

kind would ce r ta in l y  be smaller i n  magnitude  than  the  natural  year-to-year v a r i a b i l i t y  of annual 
average temperature and would not have  any significant  impact on agr icu l tu ra l   ac t i v i t ies .  

The ef fects  of   dust   emissions  f ro@  mining  act iv i t ies on v i s i b i l i t y   w i t h i n  Hat  Creek Valley 
were estimated by ERT using  the  l inear system of  visual  acuity.  This approach allows one to  est imate 
the  extent  to which  the v i s u a l   d e t a i l   o f   t h e   o b j e c t   i s  obscured as the  concentration  of  aerosols 
increases. As noted i n  the  previous  section,  typical background suspended part iculate  Concentrat ions 
on the  Indian Reserve 3 b north  of  the mine  were e r t i m t e d  by ERT t o  he  about 20 pg/m . According 
t o  ERT;s analysis,2  the eye can d is t ingu ish   f ine ,  moderate, and coarse detai l   at  distances  of  about 
14.6 km, 36 km and 54 km, respect ively,   wi th  th is  part iculate  loading. The  maximum annual increase 
i n  suspended pa r t i cu la tes   p r rd i c ted   f o r   t h i s   l oca t i on  (60 pg/m3) i s  expected t o  reduce t h e   v i s i b l e  
ranges for   f ine,  moderate and coarse de ta i l  t o  3.6, 9.0 and 13.5 km, respectively. A more t yp i ca l  
incremental annual par t icu la te  va lue  that  would be expected t o  occur  within  the  Indian Reserve i s  
25 pg/m3. This  value added t o  background uould be  expected t o  reduce  the  distances a t  which f ine,  
moderate, and coarse d e t a i l  are  d iscernible  to about 6.5, 16.0 and 24.0 km. respectively. On the 
basis o f  these  modell ing  results, ERT concluded t h a t  emissions  from  the mine  would  reduce the 2 

annual  average v i s i b l e  range  by  about a  factor o f  four near the  northern.boundary  of  the mine s i t e ,  

and by no more than a fac to r   o f  two beyond 5 kn frm the mine.  More severe  short-term v i s i b i l i t y  
reductions beyond t h e   s i t e   l i m i t s  may occasional ly  occur,  especial ly  with  persistent,  l ight winds 
and stable  dispersion  conditions. However. no such ef fects would be expected at  locations  outside 
o f  the  Hat Creek Valley. 

3 

(d)  Effects on  Human Health 

Predicted  fugitive  dust  concentrations i n  excess  of the assumed guide l ines  for   to ta l  
suspended par t icu la tes (TSP) alone  are an inadequate bas is   to   predic t  adverse human health  effects. 
Without  specific  dnta on the  respirable  f ract ion and chemical constituency, it i s  d i f f i c u l t  t o  

determine what the  epidemiological consequences uould be o f  exposures t o  TSP concentrations  predicted 

fo r  Hat Creek. The projected TSP concentrations for Hat Creek are based upon fugitive  dust  emissions 
alone and do not  include combustion  sources. 5 

Fugi t ive  dust   is   typ ica l ly   character ized by par t i c les   o f   la rge  mass, median diameter. 
Such par t i c les   a re   ne i ther   resp i rab le   to  any great  extent,  nor  are  they composed of  materials  comonly 
associated  with adverse health  effects.  'For  these reasons, fug i t ive  dust  may  be mors o f  an 

operationel or nuisance problhn  than an epidemiological concern. 

- Scient ists  arc concerned  about f ine   par t i c les ,  those 2.5 pn and less,  because they  can he 
inhaled and deposited i n  the deep lung or gas exchange areas. Part icles  larger  than 15 vm most . 
l i k e l y  do no t   s ign i f i can t ly   a f fec t  human respi ra tory  systems.5a The tox ic   f ract ion of fug i t ive  dust  
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- MINE - (Cont'd) 
sources in  rural a n a s  is considered to be small becausa  such a n a s  are generally not exposad to 
po(.ntial contamination by industrial  fallout or a t f e r n  by adsorption of gaseous  pollutants,  such 
u a n  prevalent in urban atmarpheres.Sb When  the  source i s  determined to have a specific  health 
impact, masonably available  control  measures  to  minimize  impact  can  be undertaken. 5b 

Water Resources 

(a) Water  Quality 

( 0  Grounduater 

Se.pul. fmm the mine wasta disposal a n a s  would repnsent th4 most  significant 
operational imp& on groundwater quality. The aulnua volume of seepage wuld, however. 
be nlatively la, totalling  about 400 m3/d fmm the proposed Houth Meadow disposal a n a  
and 4U m /d from the Medicinm C n e k  disposal ana. The estimated  quality pf seepage  that 
would &manat. from each disposal a n a  is indicated in Table 4.2-2 for conditions of initial 
pon v o l w  displaceunt. The overburden  mataria1 w u l d  be similar  ta  that  proposed for 

claystonr utarial proporad for disposal in the Houth Weadon area. Seepage fm the 
disposal in the W l c i n e  Crrsk a n a ,  uhereu the w a s t a  rock w u l d  be similar to the 

M i c i n a   C n e k  m a  w u l d  be upectrd to have elevated  levels of iron and copper,  but 
since th. f l w   w u l d  be insignificant. i m p a F u  to groundwater  quality w u l d  be slight. 
Smpage from the Hcuth M e a d o w   a n a   w u l d  b. upectsd to have  elevated  levels of arsenic, 
chromiu. copper. fmn and dissolved solids. Since t h i s  seepage f l w  is upectd  ta 
i n m u e  total grounlh.tar flw by 50 percmt, a  degradation in the w a u r  quality of tha 
aqutfer w u l d  be upectad. This aqutfer. however, ultfmbly discharges to Hat  Creek and 
comprises less than 1 percent o f  this creek's average fla. Long-term impacts on Hqt 
C m k  watar quality, thrnfom. w u l d  be negligiblr. I t  I S  ncmwndad.  harver. thdt 
wnitaring  nlls be installed  in the H a m  Meadws and Kdrble Canyon a n a s  to discam the 
quantity a d  quality o f  any seepage this disposal a n a  ta e m u n  l o w t e r n  water 
quality intagrity. 

3 

Mine are8 M d  p i t  dewatwing a n  extraction  processes and as such w u l d  not be 
upectad ta pose any hazard ta the quality of the m i n i n g  groundwater nsources in the 
valley. The poor quality of leachates from the coal pile and lorgrade waste  dispoJa1 
a n a  h u  been discussed previously. Provided base construction for each  area  utilizes 
nll compactad impemnab14  utarial. percolation o f  leachatas to groundwater  would be 
insignificant. Swage and mfuse disposal w u l d  cause  fnsignificant  irapairmnt  to ground- 
watar qulity provided the treatad swage storage pond and landfill a n  situated  above the 
grouIuklter table and precipitation  inffltration minimized. 

(11) Surface  Uater 

The  main iapactr ta surface  water  during  operation of the mine  would be fro.: 
disposal of aine water from pit a n a  dewtaring: sediment loss from disturbed areas u r d  
fugitive  dust pncipitation washout;  seepage fm the k u t h  ncadows and Medicine Crerk 
w8sta disposal  areas and nutrient loss froa fertilization  activittes  during  reclamtion. 
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It  is assumed that due  to  the  probable poor  water quality  of  leachate  and runoff from  the 
coal pile and low-grade naste disposal area. these sources of  Contamination would  not be 
discharged  to surface  water streams. 

The degree of dewatering  increases substantially in the operation phase  to about 
30 Us from  dewatering wells and  from  mine  seepage. A further 9-U5 Vs would require 
pumping  from the pit during and  following precipitation events. The estimated quality of 
this  water was  presented in Table 3.2-4. Due to this increased flow, the quantities of 
colour, BOO5 and amania (the  latter from possible blasting  residuals)  would no longer be 
acceptable for discharge to  Hat Creek  after sedimentation. Colour  addition would  possibly 
cause  a  minor aesthetic impact  while  a BOO5 addition of about 20 kg/d would  possibly 
reduce  the  dissolved oxygen level in Hat  Creek  to less than 5 mg/l. The  ammonia level 
would  possibly be substantially above  regulatory  levels (0.50 ~ng/L).~  Given  that this is 
a  “worse case“ water quality estimate and  dependent  upon  the dilution potential  of 
precipitation. it is  recomnended  that  the  effluent from the  Sedimentation pond be closely 
monitored and that provisions for additional treatment be incorporated  into the  lagoon 
design. 

Hlne  facilities and overburden disposal areas would be subject  to  precipitation 
runoff and sediment loss. Due  to the short contact  time  of  precipitation runoff,  the 
major  water quality paranetre o f  concern would be suspended  solids. Mean values ranging 
fm about 0-1300 mg/L during baselinr  conditions to values ranging  from 250-3900 mg/L 
during rain  events  have  been observed by others’ In studies of Sedimentation  ponds at 
surface mining  operations. As presently designed, the  lagoons that  would  service  the 
waste disposal  areas  and other  disturbed areas  would also intercept surface runoff  from 
undisturbed areas. This arrangement would  not  provide  the  best  approach to  sediment  and 
erosion control. Lagoons of  a  “dedicated“ nature  function better and can  therefore be 
smaller in size.  It may  also be necessary  to  add coagulants to  increase sedimentation 
efflciency. I f  this is contemplated,  consideration should be given  to  the  possible  effects 
of the  coagulant on downstream  water quality.  Runoff  to  Harry Creek  which would be near 
the coal preparation a r m  may be subject to  impact from coal  finer. Consideration Should 
be given to placing a  settllng  basin on  this.creek  to  protect  Hat Creek  water quality. 

Under normal circumstances of  low  precipitation, there would be insignificant 
runoff tram the  overburden disposal  areas.  Under these  conditions the  only  discharge 
would be seepage from  the toe drains  of these areas. The quality  of these  flows, as 
predicted in TaOle 4.2-2, would  contain elevated  dissolved  solids  and metals such  as 
chromium, capper  and iron in CXC~SS of regulatory  guideline^.^ Treatment by sedimentation 
alone would  not be expected to reduce  levels  of  dissolved  metals. Without additional 
treatment, or a no-discharge  mode of  operation, the  impact on water quality  of Hat  Creek 
would be high. 

Reclamation during  mining  would  probably  require the  application of  fertilizers. 
Based on present reclamation  plans, the  contribution  of  nitrogen and phosphornus  to  Hat 
Creek from fertilizer contained in runoff were  calculated for two possible cases: (1) a 
single  application  of  fertilizer at the  time  of  the  first seeding  or ( 2 )  annual application 
of fertilizer over all reclaimed land. The values are: 

4 - 81 Part four 



4.2 (bnt'd) 

Sinale  Fertilization 
mtrogen (N) Phospnorour (P) Nitrogen (N) Phospnorous (P) 

Annual Fertilization 

nidpoint of Mining 0.003 m g / ~  o.woz a g / ~  
From S t a r t u p  to 

End of Mining 0 . o u  rq/L 0.001 ng/L 0.172 WI. 0.001 ag/L 

This  loss o f  nutrients  could foster algae and rliw growth in Hat Creek and subsequently 
cam should be taken to minimize  fertilizer loss. 

0.023 mg/L 0.001 ag/L 

F r a  ffldpaint to 

Reclamation of disturbed areas. howver, would have a n&er of beneficial 
impacts. These  would  include  the  diminishing p f  tha  rates of soil erosion. chemical 
leaching a d  wind  caused  dust fro0 previously  disturbsd areas. These would  benefit  both 
surfac8 and subsurfaca water quality. 

In order to p r o j e c t  a probable maximm~change in the  quality of Hat Creek during 
a i m  operation, a -tar quality  balance waa  made of these  main discharges. A period of 
a-r low flw waa u s 4  rhen the  dilution e l f&  I s  minimal; surface ruooff is 
negligfblr;  nine  rater frm daatering and waste  diaposal a n a  surface seepages w u l d  be 
a t  a uxlnr. H i m r  groundwater  subaurface f l a s  fmn waste  disposal areas wen not 
conridwed. In order to derive  the  resultant  concentration of any watar quality  parametre 
in the final cmbined f l w   d a n s t n a m  of all discharger,  the follainq  water quality 
balanca f o m l a  was utilized: 

L 

w h e n  C = tho concentration o f  a particular p a r a t r e  in the cmbined 
discharge. 

C., - C, = the  concentrations of the paramtns in component  discharges 
- 

presanted in Tablos 3.2-4, 4.2-2 and 3.4-1, Part Three. 

and. Q1 = H i m  'datrr Flw = 0.030 m3/s 

Q2 = Houth Ueadws Ofsposal Area Snpage = 0.017 m3/s 

Q3 = Medicine C n e k  Disposal  Area  Seepage = 0.023 m3/s 

Q, Hat C m k  FlO* = 0.u m3/s * 
Q5 = Total F l w  = 0.19 m3/s 

A nrpber of assumptions wm also incorporated into this  balance and include: 

.L 

.L 

1. Those  parametres.  except sulphate. vhich  would  exceed the current  regulatory Level "A". 
Objectives w r e  reduced to the  objective Irvel to simulaco the  result of treatment 7 I 
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prior  to  discharge. Sulphate was deleted from this  assumption  since  there is  no cost 
effective  technology  available  for removing sulphate and the  objective is presently 
under review. 

2. The quality  of the discharge was averaged where necessary. For instance,  the quality 
of  the  Medicine  Creek  disposal  area  seepage is assumed  to be the average of that 
produced by Overburden 76-1 and 76-13 o f  Table 4.2-2. 

3. The level of  suspended  solids after  treatment i s  assumed  to be less than or equal to 
the Level " A "  requirement  of 50 Wl. 7 

4. The  maximum  temperature is as~umed  to be the value  projected to  occur in the diversion 
canal  (see  Sub-section 4.3.5(b) for discussion of this topic). 

5. The nutrient  levels are assumed to be those values  projected to result  from  reclamation 
fertilization on  an annual basis, plus  contributions from seepage and mine  waters to 
be discharged  to Hat Creek.  It does not include any contribution from  blasting 
residuals. 

The  resulting  water  quality  derived from this balance is given in Table 4.2-3 
for pertinent parametres. The  results indicate a substantial (90 percent)  increase would 
be expected in the  dissolved solids level of Hat  Creek  which would  possibly  present  problems 
to  aquatic life. Increases  are  also projected in the  alkalinity.  sodium  and chloride 
levels. The level of  arsenic  would exceed  the acceptable drinking water level of 
0.01 mp/L,' but would  still be considerably lower than  the maximum permissible level of 
0.05 mg/L. .The projected  levels of chromium, copper,  iron  and  lead  would  remain  below  the 
acceptable limits. Mater  temperature  could pose a  severe problem  to  the  existing fisheries 
resource and would  also be above the maximum level deemed acceptable  for drinking purposes 
(15"C).' The projected level of  suspended solids would be such that the corresponding 
turbidity would be about 7 NTU which  is s o w h a t  above the acceptable  receiving water  and 
drinking water level  of 5 NTU. All other parametres would remain within  the  Objective 
Level of  Recommended  Limits for  Drinking Water. 9 

Predictions have  not  been made for BODs or  dissolved  oxygen  levels  because 
existing  data are not considered  sufficiently reliable.  If further  testing indicates  that 
the BOO5 load  would be above  about 50 kg/d. biological treatment could be required to 
maintain  adequate oxygen levels in lower  Hat Creek. The projected  "worst  case"  levels of 
the  nutrients,  nitrogen  and phosphorous. indicate  a  significant  increase  would be possible. 
These levels are  considerably in excess of  those  generally accepted  as  being able  to 
stimulate algae growth. 

With  the  exception o f  low flow  periods,  the impact  of  changes in Hat  Creek water 
quality  would  have  an  insignificant  effect  on the  Bonaparte River.  During  low  flow  the 
level of  dissolved  solids  could increase by 10-20 percent based on the  "worst  case" analysis 
for  Hat  Creek. The nutrient  levels  could  also increase  during  this period  and  would 
foster  some increased  algae  growth. Considering  the  dilution potential available in the 
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ThoKpson River, water quality  changes in this  water body would be insignificant. The Hat 
Creek d e v e l o ~ t  would  also  result in an increase i n  the  population of the  village o f  
Cdch8  Creek and  Ashcroft. The impact o f  additional swage on the  Eonaparte and Thompson 
riven should be minimal. 

- 
(b) tlydroloq - 

(11 Groundwater 

The u j o r  iqactr' to the groundwater  hydrological  regime of the  area  would be 
caused by Dlaccrmt o f  vast  quantities o f  waste  rock and overburden in disposal areas. 
Wen dumping cemencss in  Hauth h a d a s  some major  changes in groundwater f l a  patterns 
would  likely  occur  particularly in the  limestone  bedrock at the north o f  the  disposal 
ana. Initially  when the waste  rock is dwped it would  be  loose  with  a  hydraulic 
conductivity  between If5 and' ds and seepsg8 water would  easily  pass through. As 
the dump  height  increased  the material in the battca of the duap  would b u o a e   m r e  compact 
and reduce hydraulic  conductivities to about d s .  This  would  tend to sa11 off the 
seep.ge f l a  through  the  bale of tha dump. The water  table in  the limstone bedrock w u l d  
than rise  at  about the s a m  rate  that the duap  surfaca rises. Groundwater re.page and 
surface runoff frca tha lirnstone bcdmck would f l a   t w a r d  the dump until the water table 
in the dus becar higher  than the groundwater  divide in the bedrock. At this  point 
s e w g e  frca the d u a p  would f l a  into the bedrock (sea illustratlons in Fig. 4.2-5). The 
u j o r  seepage  losses to the groundwater table  would oscur in t h  northeastern comer, 
around the saddle e a t m b n t a  and beneath  the  east d a n k m n t  isee illustration i n  
Fig. 4.2-5). Estimated  seepages f r o m  the d i m  through the limestone  bedrock a n  10-50 m fd 
(9,) under the eaat t a b a n h n t  and 200-600 D /d (az) northward  around the saddle 

. &anb.nts. The result  would  be  a  diversion of an  estimated  additional  water fla of 
400 n3/d tward the surficial  aquifer i n  Marble Canyon. This  would  rrpresent  about  a 
50 percent increase in groundrater f l a  in the limstone bedrock on the south  side of the 
canyon. The ground*ater level  in the  canyon aquifer. which f l a s  eastwards,  would  rise by 
a few mtres. b u t  would  not  reach the ground surface. The result  would  be a major 
beneficial impact on the canyon  aquifer in that rschaqe is greatly  increased and assuming 
.seepage water quality  would  be satisfactov for my intended use. Seepage  flows  through 
the cr&nBant str~ttures. while  not  strictly  groundwater f l a s  have been  estimated to be 
be- 300 and EM) a3/d. 

3 
3 

I 

L 

. 
* 

L 

L 

L 

The dlpth to the grounQRtar table  below the base Of the Hedicine C W k  disposal 
a m a  is about 30 m b e l a  ground  surface  and  hydraulic  conductivities o f  underlying  bedrock 
and surficial  sediments  are la (10" to IO" 4 s ) .  Initially  waste material would be 
%erdraining" for a period of a feu months after placement. Haever, the effects of . 
rathering and consolidation w u l d  reduce hydraulic  Conductivities  to  values  similar to 
those given for the Huuth M a d m  area. Recharge  would  corn from precipitation on the 
loose surface matmrials  (assumed to be relatively coarse). leakage frolp diversion  canals 
around  the  disposal a n a  and from seepage f r o m  the small pond  behin&the  embankment  at  the 
eutmm end o f  the m a .  This  would  result in 1 rise o f  the water  table by 10-30 il and . 
possibly to &\e ground surface. Eventually. the  steeper  hydraulic  gradient  toward  the  Hat 

t 

= 

- 
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.~ 

Creek Valley would  dominate and grounduater seepage would become greatest i n   t h i s   d i r e c t i o n  
(see Fig. 4.2-6). Seepage losses, i n  the  order  of about 20-50 m /d, would be expected and 
a  minor  beneficial impact  would resul t .  The estimated maximum short-term Seepage through 

the embankment would be between 300 and 2000 m /d. Two o the r   ac t i v i t i es  will continue  to 
affect  the groundwater  resource  during  the  operational phase of the mine.  These include 
p i t  and area  dewatering and drainage  ditching and diversions.  Both  topics have been 
previously  discussed i n  Section 3.2.2. The  maximum  zone of  influence due t o   p i t  dewatering 
was  shown i n  Fig. 3.2-1 and there would be no impact on local  aquifers beyond t h i s  zone. 
Drainage d i tch ing and diversions would continue t o  have ambivalent  impacts i n   t h a t  ground- 

water  recharge would be red is t r ibuted from natural ly  occurring areas. 

3 

3 

(ii) Surface Water 

I n  the  course  of  mining,  large areas t h a t  produce p r a c t i c a l l y  no surface  runoff 
i n   t h e i r   n a t u r a l   s t a t e  would be converted t o  r e l a t i v e l y  impervious  runoff-producing areas. 
Surface  runoff f r o m  these a r t i f i c i a l ,   r e l a t i v e l y  smooth surfaces would be rapid and the 
proposed extensive system of  drainage  ditches would contr ibute  fur ther   to   th is   unnatura l ly  
rap id response. The proposed  two major  lagoons and the  large sump capacity i n   t h e  mine 
would.  however, a c t   i n  the  opposite sense by pennitt ing  regulat ion  of  outf lows. The 
combined e f fec t   o f  these f a c i l i t i e s  would  be tha t  lagoon  releases  following a 10-year, 

24-hour rainstorm would only amount t o  0.35 m /I and thus, no s ign i f icant  changes i n   t h e  
frequency o f   f l o o d i n g   o r   i n  channel  morphology  would  be l i ke l y .  

3 

Surface  runoff  would  only be occurr ing  infrequent ly  at   the mine s i te .  Except 
dur ing   snone l t ,  which would not  normal ly  last   for  more than  a month, there would be very 
few runoff-producing  rainstorms.  During  the  remaining t i m e  the  effect  of  the  mining 
operation would mdinly  consist   of   re leasing some t rea ted   e f f luen t  and flow from dewatering 
we l l s .   P rac t i ca l l y   a l l   t h i s  flow i s  now entering  the  creek as groundwater seepage. The 
resu l t i ng  changes i n  natural  f lows would be far  too  small to have noticeable  effects on 

channel  morphology, but  increased d y  weather flows would be a benef ic ia l  impact. 

Reclamation  of embankments  and waste disposal  area  surfaces would  Create  surfaces 
with  similar  hydrological  propert ies as the  original  natural  surface. The volume o f  
runoff  from reclaimed  surfaces would therefore  return  to  approximately i t s  natural  value. 
The t ime  d is t r ibu t ion  of  runoff, however, would  remain af fected by the  project  since 
terrain  s lopes would be  changed permanently and the system  of ditches and lagoons  would 
remain i n  place. 

(c)  Water Use 

(i) Groundwater 

Some groundwater could be developed to   supply   water   for   i r r igat ion of revegetated 
areas i n  waste disposal  areas.  Well development  would cause an impact  ranging-from minor 
to   s ign i f i can t  depending on the  quantities  required. 
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(ii) Surface Water 

The impact of project  operations on i r r i g a t i o n  water use i s   s w n u r i r e d   i n  
Table 4.2-4. Projm operations (base scheme) cou ld   a f fec t   the   ava i lab f l f t y  o? appmx- 
imataly 60 x 10 m /a o f  wat.r for i r r i g a t i o n  use. Because water usage w u l d  be p a r t i a l l y  
cwpased o f  non-conswptive uses t ha t   wu ld   on l y  change the  location o f  wat.r a v a i l a b i l i t y ,  
th. mt impact on I r r i g a t i o n  water us* w u l d  more than l i k e l y  be less than the above 
quantity. 

t 

4 3  

* 

D o r s t i c ,  municipal and i n d u s t r i a l   r a t e r  usage increases that would be due to 
I 

an a  populatfon changes have been discussed undar Section 3.2.2. 

(d)  Aauatic  Ecoloqy 

lap&ts ta the aquatic b io ta  of the Hat Creek watershed  associated w i t h  the open p i t  
n i n i n g   o w r a t i o n   w u l d   r e s u l t  from the loss of approximately 7 !a o f  aquatic  habitat due t o  dfversion t 

of Hat Creek around the mlne and from changes I n  water qua l i t y  and o r  quan t i t y   t ha t   wu ld  be  due t o  
mine discharges. C e N i n  18sser i m a m  to the aquatic community w u l d   p o s s i b l y   n s u l t  ?ma the 
a c t i v i t i e s  o f  the i fsreased  hurn  populat ion  associatad  with the mining  operation. L 

Habi ta t   loss   wu ld  coll(nca w i t h  the opwat ional  phas8 o f  the Hat C m k  diversion. a t  the 
C D I I C n c e w n t  o f  mine pmparation.  but i s  considend to be an i .pact o f  mine operations. The 7000 q 

VHt w u l d   a c t u a l l y  b. removed frm th4 ryttsa by the diversfon  represents a 17 percent  mduction i n  
IV l i l ab l *   na tu ra l  Hat C m k  habitat. Eased on f ish  density  est imates developed i n  this report (see 
Part Thrae, Chapter 3.0)  appmximataly 2900 ninbm trout  greater  than 100 m i n  length occupy t h i s  
s t reaa segment. It has been estinutad  that  the  total  trout  populat ion  ( including  those  individuals 
less  than Lao m i n  length) ranges from 3ooa-5aao fish." Si%. the  Hat Creek trout  populat ion 1s 
a t   p r e s e n t   n l a t i v e l y  unexploited,  the  carrying  capacity o f  the watershed w u l d  be decreased by a t  
leas t   appmxiMte ly  17 parcent due to mine operatfons. mile the  reservo i rs   that   wuld be constructed 
aa par t  o f  the Overall creek diversfon sch.n represent  possible  pmductfve  habitat  which  could be 
stacked or exploited by native  trout  papulations,  increased  production fmn t h i s  nn habi ta t  would 
l i k e l y  be O f f S e t  by a loss o f  ProdUCtivity i n  the reach o f  Hat C m k   d i n c t l y   d m n s t r e m  of t.9. 

- 
L 

i .. 

L 

li 

nine. due ta a combination o f  the loss of fnput t a  the lower reach v i a  " d r i f t "  and the  expectad 
water qua l i t y  i w i m n t  fm mine dewatering and runoff from waste dumps  and disturbed areas. Use 
of these reservoirs, howver. i s  discussed further i n  P a r t  Five.   Mit igat ive Measures. I 

Table 4.5-3 p m i d e a  an n t f m t .  of projectad nter  qua l i t y  and a coqrrison wi th   ex is t ing  
water paraeatns i n  Hat C m k .  The potential  impact of these watar q w l i t y  changes was discussed i n  
Sub-SeCtion (a) above. Th* pr inc ipa l  impact w u l d  be an incnasad  potent ia l  for algal grmrth i n  the 
creek i t s e l f  due t o  tha  potent ia l ly   h igh  nut r imt   leve ls .  No s ign i f i can t  e f f e c t  f r o m  these w a b r  
qua l i t y  changes w u l d  be expected dmins t reu   a f te r   n ix ing  with th8 Eonapart. River. 

.L 

c 

c 

, 
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4.2 .3  Land  Resources 

(a)  Physical Environment 

The on ly   s ign i f i can t  impact that  operation  of  the mine  would have on the  physical  environ- 
ment i s  that  derived  from  erosion and dusting problems. Fugitive  dust  emissions would come p r imar i l y  
from  the movement of heavy equipment w i t h i n   t h e   p i t  and along  the unpaved haul roads and f rom b las t ing  
wi th in   the  conf ines  o f   the  p i t .  Other  areas  surrounding t h e   p i t ,  which had  been cleared of vegetation 
during  the  construction phase could  also  contribute  to  the  dusting  problem  through  wind  erosion. 
ERT has predicted  that  wind  erosion would be the most significant  generator  of  dust. The predicted 
dust  levels  for  wind  erosion i s  941 000 kg/yr as compared t o  381 000 kg/yr from  overburden haul 
roads and 196 000 kg/yr  from  overburden  removal.2 The pred ic ted   to ta l  amount o f  dust produced i s  
based  on the assumptions: t h a t   d u s t   w u l d  be cont ro l led  by 50 percent  through  watering, a 25 kph 
speed limit would be  imposed on a l l  haul  roads t o  achieve a dust  control   ef f ic iency  of  80 percent, 
land  reclaimed  from waste disposal  areas midway i n  t h e   l i f e  o f  the mine  would be the  only  reclaimed 
area  by  the  year 2017-2018,  and the complete  enclosure  of  the  conveyor system  would r e s u l t   i n  
100 percent  dust  control. It i s  very  probable  that  the  dust  levels  predicted  could be lower,  since 
many of   the  act iv i t ies  associated  wi th mine operation would  occur  below  ground level .  

The mounts  of  dust  released  from mine operation  could  affect  the  climate,  although any 
e f fec t  would be res t r i c ted  t o  t h e   i m e d i a t e   v i c i n i t y   o f   p i t  and waste disposal areas. The possible 
e f fec t  on cl imate would be  a decrease i n  ambient  temperature due to   the  in tercept ion o f  solar 
rad ia t ion  .by dust   par t ic les.  The solar  intercept ion causes  a reduc t ion   in  ground level   so lar  
radiat ion.  This degree o f  cool ing would be neg l ig ib le  i n  comparison t o  the   na tura l   var iab i l i t y   o f  
the mean annual temperatures and would not be expected t o  have  an e f fec t  on the growing season. 

1 (b)  Natural  Yeaetation 

The ef fec ts  due t o   f u g i t i v e   d u s t  emissions  could be a p rob lm  dur ing   the   apera t ion   o f   the  
mine. The quanti ty,  extent and possible  dust sources were discussed i n  the  proceeding  section 
"Physical  Environment". To b r i e f l y  summarize,  a t o t a l  o f  2 268 800 kg/yr o f  dust  emissions was 
predicted t o  occur  from  mining  act ivi t ies. '   In terms of  dust  concentrations,  the  highest concen- 
trat ions  are  predicted  to  occur  adjacent t o  the p i t  area. Within 4 km of  the mine, dust concen- 

t ra t ions   a re   p red ic ted   to  exceed the normal background leve ls  by 30 vg/m (annual  average). An 
annual  average of 10 p g h  above background i s  predicted t o  occur up t o  10 km from the  centre  of   the 
p i t .  The 24-hour worst case concentration i s  predicted t o  be  700  pg/m , however, t h i s   l eve l  was 
based on a s e t  of  meteorological  condit ions which  would ra re ly  occur. 

3 
3 

3 

. 
Dusting has been shown to  af fect   vegetat ion by causing a reduction i n  photosynthetic 

a c t i v i t y  and  an increase i n  the  probabi l i ty  of insect  infestations  or  disease. There i s  very l i t t l e  
information i n  the   l i t e ra tu re  on threshold  dust  levels,  although it has  been suggested tha t  a 

concentration o f  28 000 rg/m3 fo r  8-10 hour periods would  reduce photosynthetic  act ivi ty  by 
30 percent. The levels  predicted  from  mining  act ivi t ies  are  substantial ly  lower  than  reported 
threshold  values and on th is   bas is  impacts to  vegetation would be negl ig ib le.  
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F r m  a wildlife msource viewpoint. nine operation  impacts  would be extensions of mine 
construction  impacts and wre,  therefon,  consldend in the relevant  discussion  presented in Sub- 
section 3.1.2Cc). 

(d) 

No w u l d  b. anticipated on the forestry  resource  fro0  fugitive  dust  emissions 
n1eas.d  during  operational  activities  associated  with  the mina. This  assessmnt  ,is basad on the 
uslnption Chat the dust  control  strat8gies aployed w u l d  be  sufficient to minimize dust levels. 

(e) Aqricultura 

RN affect of dust on local agricultural  oparations  cannot be predicted. Oust impacts, 
hornver. could  be  aininized  through  appropriate  dust  suppression measures. 

(f) Cultural Heritaoe Resources 

To the u t m t  that upanrive operation of the  mine w u l d  continue  the  ground  disturbing 
1CtiViti.S begun  during cunstmction. it w u l d  contributa to tha adverse  impact3 M th*.profectad 
147 sltas i n  the  area as discussed in Sub-section 3.3.Xf). 

The iopact of the project on the avaihbility and use of  the natural resourc8s 
within the project  are1 w u l d  be primarily  relatad to the  operation o f  the  proposed open 
pit and its associated wart. disposal areas. O f  the resources  inventoried in previous 
sections,  the  only  resources  potantially  affectad by the  open  pit  mine  would be the fossil 
f u e l  and rock  aggmgate deposits of the  project area. 

Obvi~usly the operation o f  the  plant and mine w u l d  have 1 significant  impact 
upon tha av~ilabillty and !&iliZation of the coal resewas ulthin the upper Hat Creek 
Valley. The coal w u l d  be excavated to fu.1 the pawwplant a i d  the coal wasta would ba 
either  stockpilad for latar use or discardhi i n  waste areas. The coal resawes within the 
valley  and Sp~cifiC~lly the No. 1 deposit  would be man than anple to satisfy  plant fuel 
consU.ption  during  the  design-life o f  the facility. 

Slnce the plant  would  use  only  about 10 percent o f  the t o t d l  estimated coal 
m s e w e s  within tha upper  Hat  Creek  Valley,  the iqact upon the  rvallability and use of 
these coal dewsits by the  operation o f  the  plant and nlne would be moderate. 
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(iii) Rock Resources 

The operation  of  the open p i t  mine  and associated waste disposal areas  would 
direct ly  affect  the  rock  resources of the  project  area by the  ster i l izat ion,   excavat ion 
and/or  consumption o f  these  deposits. 

Approximately 445 Ut   o f  aggregate  would be temporar i l y   s te r i l i zed  on the  east 
bench o f  the upper Hat Creek quarry by the open p i t  and approximately 200 Ut would be 
mined as a by-product o f  coal  extraction. The pro jec t  would use approximately ll0-115 M t  
o f  aggregate. Thus a large  supply  could be stockpi led  for   other uses. After  coal 
extract ion has tenninated,  the  temporari ly  steri l ized  deposits  could be excavated. Since 

l e s s  than 20 percent  of  the  total  aggregate  reserves  within  the  valley would be consumed 
du r ing   t he   p lan t   l i f e  and the   res t  would be u l t imate ly   avai lab le  for   exp lo i ta t ion,   the 

temporary s t e r i l i z a t i o n  o f  the  aggregate  deposits at   the  quarry i s  considered t o  be  a 
moderate i m a c t .  

Limestone deposi ts  wi th in  the waste disposal s i t e  a t  Houth Meadows would be 
permanently s t e r i l i z e d  by the  project .  Depending  upon the  f inal  disposal area  design, 
30-360 M t  of  limestone  could be affected. However, vast  quantit ies  of  l imestone  available 
w i th in   the   imed ia te   v ic in i ty   o f   the   s i te  area  would make t h i s  impact ins ign i f i can t .  

Excavation  by-products  consisting  of  approximately 1060 o f  combined benton i t i c  
and k a o l i n i t i c  claystone and s i l t s tone,  as w e l l  as, coal waste.  aggregate and  baked 

claystone would be made avai lable as a r e s u l t  of  coal mine operations. The w e l l  defined 
d i s t r i bu t i on  o f  the  claystone and  baked claystone  within  the  coal  formations would make 
feasible  the  separation and storage of most of th is   mater ia l .  Xi viable markets could be 
found, then mine operations would have the  potent ia l  t o  supply  these raw mater ia ls  that  
otherwise  would  not have  been economically  available. The po ten t ia l  use o f  these  coal 
mine by-products  would be  a beneficial  impact on the  resources  of  the upper  Hat Creek 
Valley. 

4 . 2 . 4  Socio-economics 

(a) Income.  Labour Force and Population 

(1) Labour Force and  Employment 

A. D i rect   Pro ject  Employment 

Table 4.2-5 presents  direct employment  by s k i l l   f o r  seven stages o f  the 
Operation phase from 1980. Overal l  mine employment would be essent ia l ly   constant 
past 1990. The mine,  analogous ta the  plant, would  operate on a three  sh i f t   bas is  
each  day of   the week. 
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8. Reaional Labour ForcR Participation In  O i K t  Emlamtent 

Skill  shortages and competition from Pxperiencad nowregional workers would 
possibly 1.p.d- ragional  participation. The union jurisdiction for the mine operation 
h a s  nat y.t besn defined b u t  representation other than by the   Uis t ing  8.C. Hydro 
unions wuld most likely mhanca ngional  participation. The avr i lab i l l ty  of a l a q e  
nuber of jobs encospasring a range of skill  requiraaunts and an open hiring  policy 
would inflwnce  ngional  residanta to seek mine tlplom.ent. 

Glven the lack o f  a suitable  estimating  nodal, i t  has been rsrumd that the 
rqional and local  participation  currently being txperienced by Bethlehem and Lornu  
miMs would be upact8d a t  the Hat Creek mine.  These proportfons have. therefore. 
been used i n  the  estimation of regional  participation a5 shorn  in  Table 3.4-4. 

C. Other Labour and Ewloment  Considsrations 

indirect and induced w l o y m n t ;  regional  participation  in such .aplopant and labour 
Tha n a h r  i s  n f e m d  to Section 4.1.4 for relevant  discussion concerning 

s w l y  for other regional i n d w t r i u .  

Ih. n a d e r  i s  refemd ta Sectfon 4.1.4 for relevant  dfscussion on population 
and incoo. impacts associatad  with the mine. 

(b) Aesthetics 

The O ~ M  p i t  mine would  encompass  an area .o f  470 ha  by the  year 1994 and over 750 ha by 
2021. The p i t  wuld be ucavat8d i n  the fom of benches about 15 m high and these benches would 
accoaodate equipment far ucavations. I t  i s  Uputed   t ha t  the nine wuld reach a depth Of 187 a by 
the  year 2021. Three conveyors wu ld  be used to transport the coal out of the mine  end they would 
requin a right-0f-y of a h u t  62 m. Impacted a reas   Usxfa ted  w i t h  the mine a n  upper Hat Creek 
Valley. Medicine Creek Valley, Highway No. K and Trachyte Hills. 

Blading fac i l i t i e s  and stockpiles  wuld be locatad n u t  to the entrances to Warble  Canyon, 
Highway No. If and upper Hat Cnek Valley  visual  units. They wuld be necessary t o  the coal  operation 
and consist o f  primary and s8condary m h e n ,  a coal  preparation  area.  blenders and spreaders for 
stockpiling. Four l a q e  stoc&+iles of coal 780 m long by 62 m wide  and I5 m high along w i t h  the 
50 ha surfac8 rmt8rial dwp a n  part  of. the blending  facilltiea ar8a. The accass mad ta the plant 
f rom Highway No. U wuld  pass through the blending  area. Fig. 4.2-7 i s  a s i b  plan of the nine 
Servfce  area. Flg. 4 . 2 4  is an accompanying perspective sketch o f  the elemnts of the mine service 
ana.  
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4.2 MINE - (Cont'd) 

rl (c)  Other Socio-Economic Considerations 

Mine re la ted  impacts on land use, housing,  services,  infrastructure, government, social 

environment and native  Indians have  been discussed with  the  powerplant COnStruCtiOn impacts. 
Therefore  the  reader i s  referred  to  the  appropriate  topical coverage i n  Sections  3.5.2  through 
3.5.8. With  respect t o  mine re la ted  impacts on recreation,  the  reader i s   r e f e r r e d   t o  Section  4.1.0(b) 
for  relevant  discussion. 

4.2.5 Noise 
m 

Because of  the  cumulative  effect on various work  sources, the  noise impact  produced by the 
mine opera t ion   ac t i v i t ies  was evaluated and discussed i n  Section 4.1.5 together  with  the  environmental 
noise  effects  of  the  plant  operation. 

I 

I 
4.3 OFFSITE FACILITIES 

4.3.1 Meteorolow - Air Q u a l i t y  

I (a) Access Road 

I 

Af te r   the   p lan t  and  mine are i n  operation,  the access road  would be  one o f  t he   f eu   o f f s i t e  
f a c i l i t i e s  whose operation would have t h e   p o t e n t i a l   t o   d i r e c t l y   r e s u l t   i n   a i r  contaminant  emissions 
o f  any signif icance. The volume o f   t r a f f i c   c r e a t e d  by  employees t r a v e l l i n g   t o  and from work i s  
estimated t o  be 200-300 vehicles  par day i n  1984. increasing  to 500-600 per day  by the  year 2010. 1 

Comercial and pr ivate  vehic les would also use the access road, b u t   i n  small numbers  and on an 
irregular  basis.  Since  the  road would be  paved, no signif icant  incremental  dust would be 
anticipated.  Vehicular  emissions of carbon monoxide. oxides o f  n i t rogen and hydrocarbons  along  the 

roadvay  would peak around s h i f t  changes, but ,   for   the  pro jected  t ra f f ic  volumes, the  effects on air 
qua l i t y  would be negl ig ib le.  

(b) AirStrip 

The a i r s t r i p   i s  another o f f s i t e   f a c i l i t y  whose operation.  would r e s u l t   i n   a i r  contaminant 
emissions of   potent ia l   s ign i f icance.  Such emissions  would be produced by business a i rc ra f t   invo lved 
with  the  Hat Creek Project  as we l l  as by other  comercial  and recreational air t ra f f i c .  NO 

information i s  present ly  avai lable  concerning  the  ant ic ipated  air   t raf f ic  volume or  the  types  of 
a i r c r a f t   t h a t  would be us ing   the   fac i l i t y   o ther  than  the f a c t   t h a t   t h e   a i r s t r i p  would be su i tab le  
f o r  most executive  type j e t   a i r c r a f t .  Emissions  from  both  general aviation  (turboprop and piston) 
and business j e t   a i r c r a f t   c o n s i s t   p r i m a r i l y   o f  carbon monoxide, oxides o f  ni trogen and hydrocarbons. 
Assuming a usage level  which  could  reasonably be expected for an a i r p o r t   f a c i l i t y  of t h i s  type, one 
would  expect t ha t  a i r  qual i ty  ef fects would be negl ig ib le.  

(c) EauiDment Of f load inq   Fac i l i t ies  - 
Most a i r  contaminant  emissions  from t h i s  source  would  occur when the  plant i s  i n  the 

construction  stage, A t  t ha t  time,  about 10 semi-trai ler   t rucks would be entering and leaving  the 
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offloading area during  a noma1 day.' Once the  plant  is i n  operation.  activity  at ' these  facilities 
would g n a t l y  dininish. Air contaminant emissions would be produced by the  vehicles  entering and 
leaving  the a n a  and by fugitive dust (both windblan dust and d u s t  produced by vehicles Roving on 
the unpaved area). Based on the expected level o f  activity.  a i r  quality  effects due t o  vehicular 
. r i s s ions   wu ld  b. mgligible. Bacawr o f  the small a n a  o f  disturbed land (approxfmately 3 ha as 
oppo5.d to about LSOO ha for the mine and aasociated vasts disposal anas) .   windblan dust would not 
ba a significant  problu. Watering wuld  be used as necessary to control  fugitive dust eaissions. 

I 

I 

- 
4.3.2 Water Resources 

(a) Intalu Structure I 

Even under utrem conditions,  water  withdraval a t  the  intake  structure would deplete  the 
Thompson River by little mare than 1 percent. so t h a t   t h e n  would be no significant hydrologic 
effects on the Thawson River. The discharge of vatar   t reatwnt   c lar i f icat ion  plant  sludge bloxdmn 
t o  the Thompson River would cause ninor localized  tumidity. 

.- 

The potential effaetS Of the  facility  on.aquatic eCology would be 1imit.d to the  withdrawl 
of u nuch as EN 1/s of water f m  the -son River and t o  impingment o f  fish. The intake was 

designed to mininize  habitat  disruption w i t h  i t s  placement in  the  river (Fig. 3.2-2). I t  also 
incorporates  several  fish  protection  design parautres ta reduce potential fmpingement losses. 

The mast iwortant  aquatic  resources  pountially  affected by the  intalu  wuld be the 
populatfons of anadmaour salmnids. Rn vulnerability of the  several  species depends prinarily 
upon the  particular  life  stage Iffastad. the  duration o f  exposure and the nr iminp  ab i l i t y  o f  the 
fish affected. 

Then is no suitable  spaning substrate in the i m d i a t e   v i c i n i t y  o f  the  intake Structure. 
S w  limited  pink, coho and chinook spawning occur¶ in  the  laver reaches o f  the  Bonapart. River and 
a large p i n k  saloon spawning concentration occur¶ approximately 0.8 km above the proposed intake 
sit.  (see Fig. 3.2-3). Large riders of p i n k  salmn  fry and sockeye s m l t s   w u l d  pass the  intaka on 
their  d m s t n a a  migration to the sea. Additionally a smaller number of chinook and coho salmon and 

these f i s h  would passass  sufficient  winning  ability to avoid th. intake and th intake should not 
a t t r ac t  or concentrate fish ta any appreciable = t a w 3  Even l u l l  (about 2.5 cn) pink salmon and 
ninbou trout fry would likely  possess  sufficient nimainq capability to avoid the intakm velocfty 
(nfer to Water Intake Report). 

Steelheld trout would be exposed to the  intake. With the  possible  ucaptian O f  pink salaon  fry, 

4 

L 

t 

Th. dmsign  of the Thwson River intake  includes  three  principal  fish  protection  parametres 
which would graatly reduce any potantial  iwingmmnt. These principal  features a n :  a sml1  mesh .L 

(2.5 om clear opening) scnen cloth:  a l a  (0 .12 41) intake  velocity and a bmass current across 
M. scrnn face. The small mash s c m  clouI  pmctudes a11 but  the  smallest organisms from 

entrairrmt i n  the  cooling water. The la velocity across the scrnn face would pernit those fish 
Coiling in contac t  vith  the  screen  face to avoid  being trapped  against  it.. Although no actual 
aasurcnunts o f  swiming ab i l i t i e s  for p i n k  salmon or rainbw  trout  fry were developed for t h i s  
study, Wuations developad to measun cr i t ical  n ( m  speeds o f  sockeye salmon indicate  that  fish of 

P 

5 
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the  size range o f  salmon  and t r o u t   f r y   w u l d  be capable o f  swim speeds i n  excess of t ha t  a t  the 

screen  face o f  the proposed intake.  Provision  for a bypass  channel and upstream i n l e t  between the 
cur ta in   wal l  and intake screens w u l d  permit  a  net downstream current  across  the screen  face a t   a l l  
r iver   f lows and intake pumping, modes. These features would d i r e c t   f i s h  downstream  and out  of  the 

intake. 

Although few f i s h   w u l d  become impinged a t  the  intake,  calculat ions were made i n  an 
attempt  to modal possible  intake  scenarios  should  the  f ish  protection measures f a i l   t o  perform as 

expected. Assuming the average p lant  pumping factor  and mean r i v e r  discharge  during downstrean pink 
salmon fry  migration,  the  calculatad annual reduction  to  the commercial f i s h e r y   i n  terms  of returning 
adults f r o m  a  run o f  8 mi l l i on   f i sh   cou ld   po ten t i a l l y  be on the  order of 800 adult  f ish.  This 
estimate . i s  based upon the  assumption tha t  none of  the  f ish  protection  design  features  function and 
t h a t   a l l   f i s h  impinged w u l d  be l o s t  (100 percent  mortal i ty).  There i s ,  however, suff icient  design 
f l e x i b i l i t y   i n h e r e n t   i n  the   p ro jec t   to   to ta l l y   m i t iga te   th is  impact  should it occur. This redundancy 
i s  discussed in   Par t   F ive ,   M i t lga t ion .  

(b) Access Road 

Water qua l i t y  concerns re la ted  to   the  operat ion  o f   the access  roads  would be minor  sediment 

losses  channeled i n t o  Cornwall Creek v ia   runof f   d i tches and possible  excessive use o f  deicing 
compounds near creek  crossings and shallow  ground*aters.  Neither of these  interactions  are 

quantif iable,  but  are  considered  minor  negative  potential impacts. 

The main hydrological impact o f   t h i s   f a c i l i t y  would be the  ef fect  o f  increased  surface 
runoff  from  the paved surface.  Since 7 !a of  the  road would pa ra l l e l  Cornwall Creek, up t o  200 Ws 
could  poss ib ly   f ind  i ts  way in to   Cormal l  Creek fol lowing  a  10-year  1-hour  rainfal l  where it could 
temporari ly  consti tute  a  signif icant  addit ion  to  noma1 s m e r  flows (20-100 L/s). The 4 km road 
segment along McLaren Creek cou ld   s imt la r ly   con t r ibu te   to   tha t  stream. Morphologically  the  road 
runoff  would be i n s i g n i f i c a n t   i n   b o t h  cases. S ign i f icant   e f fects  on  HcLean  Lake would be precluded 

due to  the  size of that  lake. 

The intermit tent   nature  of  much o f  Cornwall Creek  would preclude any signif icant  impact  to 

t h e  aquatic  comunity. The subsequent discharge of Cornwall Creek and the  attendant  runoff 
contaminants, to   the Thompson River  should  not  affect  the  pink salmon  spawning  grounds located 
downstream o f  Cornwall Creek. 

(c)  Makeup Water Line 

Operation  of  the  water  supply  pipeline and pump stat ions would not cause any s ign i f i can t  
impact on groundwater  resources.  Provisions would be provided  at  each pump stat ion  for  safe  disposal 
of lubr ica t ing   l iqu ids ,   o ther  waste materials and sani tary wastewaster. 

Oischarge of  pipeline  drainage  to  Cornwall Creek and the  Eonaparte  River  are proposed 
dur ing  l ine maintenance  procedures. It would be necessary to  establ ish  a  control led  drainage  rate 

below  which tu rb id i t y   l eve l s  would not  d isturb  natural  stream  values or downstream water  users. 

Present  design  indicates  that  chlorination for control  o f  bacterial  growth i n  the  pipel ine may be 
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nocrssay. It i s  unlikely that the level o f  chlorine  wuld be very  high, hawever, sufficient 
detention tim should be provided to ensure t o t a l  residual  chlorine  concentrations a n  vithin 
acceptable limits. 

Frcw a hydrologiul  viwoint,   operation o f  the pipeline  wuld  not cause any major impacts. 
Th. most significant impact wuld  l ikely  result  frw minor failures o f  drainage and erosion  control 
4asurna during  the f i r s t  few years of operation,  before reveggrtation o f  the right-of-way wuld  have 
been established. Th.se fea tuns   wuld  cause so.. erosion danage, which wuld  have to be repaired. 
A major pipeline  rupture  wuld be highly unlikmly. I t  wuld  release a large flaw o f  short  duration, 
which wuld cause significant erosion damage, depending on the location of the rupture. The capacity 
of the pipelim  drain to the Eonapart. River would be too spull to introduce  significant flaws i n  
that  stream. 

( d )  Creek Diversions 

arna uposed to solar  radiation would increase  significantly.  Estiedtes were made o f  the 
The diversfon of Hat Creek w u l d  raise rater tamperatures buause the surface 

. u l a u  water teapenturns that could be expected a t  the downstream end of the divenion 
c a u l  for t h e  base divenion  scham and p m r p l a n t   v a t e r  supply alternative. 

m 

For (he base case, Hat Crrek's 2-ypar r e t u r n  flaw, 0.K a f s .  was used and the 
water tesperature a t  the end o f  tha diversion channel was calculated t o  be' approximately 
40°C. almost independent O f  tha water tenparatun a t  the  beginning of the channel. for . 
the water supply altcrnativo, the vater temperature a t  the end o f  the diversion Channel 
could be u high as 35% based on the ainimcm flaw of this  al ternative.  U.23 a /I and a 
tempentun of ZO"C a t  the beginning o f  the channel. 

3 t 

3 
L 

T q e r a t u r n s  i n  H 8 t  Creek  belaw the divonion w u l d  likely be less than the 
predicted  values because of plunge poal design, t r i b u t a y  additions and increased downstream 
evaporative  cooling. I t  i s   d i f f i c u l t ,  however, to quantify  these effect$ so i t  vas asstmad, 
as a wne case,  that water trmeratures of 40% or 3S°C could persist  i n  Hat  Creek dawn 
to the confluence w i t h  the Bonaparte  River. This wuld only Increase the temperature  in 
the Eonapart. River by O.SOC, a t  l a w  flaw conditions.  Pndicted Hat Creek a i d - s u m r  
water t.aperatures  wuld bm -11 i n  excess of the I$"' maximum temperature n c c m n d e d  tor 
drinking  water supplies.' Further study wuld  be vananted to inprove the  .liability o f  
the tamperatun  predictions and t o  investigate mthods to minimize rater a s p e r a t u n  
increases in  l m r  Hat Creek. I 

t 

(I 

t 

Nitrogen supenaturation could also  result  in the downstream vatcrs a f  Hat  Creek 
fro. both temperatun  inereasas i n  the  diversion  canal and tne discnarge af diverted 
waters from the conduit in to  a  plunge wl. I f  v8-r saturated  vith  nitrogen  at 15%  nas 
h a t . d  t o  d"'. w i t h  no releare o f  nitrogen gas. nitrogen  concentrations of 140 percent o f  
saturation  wuld  result.  Similarly. when water i s  discharged  into a plunge pool. there   is  . 
ConsidDrabIe turbulenca. As a result ,   air   is   entrained  in the water and the incrsased i 

- 
I 
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4.3 OFFSITE FACILITIES - (Cont'd) 
pressure  forces  more  nitrogen into solution  than  would be the  case at the  water Surface. 
When  the  water  returns  to  a  point  closer  to  the  surface, the nitrogen  concentrations in 
the  water  could  again be as  much as 140 percent  of  those  corresponding  to  saturation at 
the  water surface. 

( i i )  Hydrology 

Significant  interactions  with  the  groundwater  regime  would not be expected  from 
the  creek diversions. The  total  seepage  over  the  entire Hat Creek  canal length would be 
approximately 637 m /d. Most of the  seepage  would,  however, be collected in the pit 
denatering  wells  with  a small amount  of  recharge  entering  the buried channel aquifer. 
From a  groundwater  quality  position Hat Creek  water is of higher  quality  than  the 
groundwaters  of  the area and thus  the  impact  from  seepage  would be rated beneficial although 
insignificant.  The  headworks  reservoir dam would  lower  the  groundwater  table in the 
alluvial aquifer  downstream of the  dam  to  prevent  water from flowing into the pit. There 
would,  however, be a  corresponding  rise  of  between 20 and 35 m in the  groundwater  tables 
along  each  side o f  the valley south of  the embankment. The  overall  impact on the alluvial 
aquifer  would be ambivalent and would not result in any effects  outside  the valley. The 
alternative  reservoir  scheme  would  result in the  same d i v a l e n t  impacts. but each  with  a 
larger magnitude. 

3 

From a surface  water  hydrology point of  view,  the  diversion  of Hat Creek w u l d  
represent  a  significant  project  action in that  approximately 9 kn Of the natural Hat Creek 
channel would be replaced by 500 m of reservoir, 6.4 km of  open canal and 1.9 km of buried 
conduit. The  headworks  reservoir  would be too small to  modify Hat Creek  discharges 
significantly. It would. however. decrease  the  mean annual suspended  sediment load of  Hat 
Creek  which  would lead La some  morphological  adjustments.  They  would be minor  because  Hat 
Creek  is  a  degrading  stream in its natural state. with  the bed becoming  active only during 
infrequent  major floods. The  strram  would  gradually  develop  the  appearance  of  a lake- 
outlet channel with a better  defined channel than at present. The  change  would  probably 

more  than 1-2 km beyond the diversion. Water levels and the  extent of flooding  would 
n o t  be noticeable except  through careful before and after  surveys and it w u l d  not extend 

decline  slightly, but  this also would be too small and too slow a change  to be noticeable. 

The  effects of the  alternative  diversion  scheme,  involving  significant  upstream 
storage, w u l d  be much more noticeable and would  extend  to  the  Bonaparte  River,  as  this 
scheme w u l d  effectively  regulate Hat Creek. Over  a period of a  few  years, Hat Creek 
would develop  a  smaller and better  defined  channel  downstream  of  the  diversion and o w s t  of 
the  floodplain  would not be flooded  again  excrpt  under  conditions  approaching  the  maximum 
probable flood. Being smaller and more  regulated,  Hat  Creek  could  become  more  attractive 
to  beavers and this  could  tend  to  counteract  the  above tendencies. The overall effect  of 
the  diversion  on Hat Creek  flows  including  changes  evaporation  rates,  seepage and the 
inflow o f  mine  dewatering  would be small,  probably  too small to be detectable. 
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4.3 OFFSXTE FACILITIES - (COnt'd) 

( i i l )  Aauatic  Ecolow 

The eff.c+r o f  operation o f  the creek dlvenion w u l d  be primarily  those 
assoclated  with changas i n  the hydrology and temperature o f  Hat Cnek dornstream o f  the 
dlvenion. The i W C t  troll habltat loss r u f f e n d  that   wuld be due to the  dlvenlon Of 

Hat C m k  arwnd the mine area i u s  been described undmr the  section  dealing wlth tha 
operatfan o f  the ml~. 

Hat C m k  downatream o f  the  nine  wuld  consist  primarlly o f  water fm the 
d f v e n l o n  lllpound.ent and an u n h n  quantity f r o m  the nine t r e a b n t  lagoons. The 
t.qeratura Of the water dlSChWged f r o m  the  dlvenion  Wuld  possibly reach 40% durfng 
the s-r. F 1 4  wuld be lor  or non-exlstent  durlng  the  wlntrr. I n  addftion,  nltrogan 
Concentratlons as great as 140 percent  saturation are pmdicted. 

Upper 1etk.l  tamperatun  limlt3  repartad for rainbow trout are 27% for short 
periods of tln and t3-21°C for longer exposuns.' G r o w t h  of rainbow t r o u t  caases a t  
!at.? w e n t u r n  above 19'C.' Thts would fndtcata  that fw, i f  my, ninbw t rout   wuld 
occur In  Hat C m k  directly d0NnStr.M of th. dlversion  disciurge  during  tha s w a e r t l n .  
n0 flsh kllls, kacver, wuld  be q u t M  unless  the  dally  tarperaturn  variations  are 
large. Ir waur temperatures  approach crftical  levels,  fish  inhabfting  the  creek  wuld 
mve d a n r t m a a  Into the  cooler  vaten o f  the Bonaparta  River. 9 

Th. utmt and saver l ty  o f  the dmnstrem W e r a t w e  increases I s  d l f f f c u l t  to 

assessmnt, I t  has  been a s s d  that  Hat Creek t w e r a t u n s   w u l d  u c a e d  the  lethal (Z7°C) 
l i a l t  donnstrem to f t s  conf lume  w i t h  the Bornprate  Rlver. Should t h i s  prove t o  be the 
case. na r a l n b a  t rout   wuld be -ectad to n s l d e  I n  Hat Creek on a permanent basis. 
although  the  creek w u l d   l i l u l y   s t i l l  support the r p u i r r  l n  an l n d i r e e  manner. For 
uample, should avallable faad resources l i n i t  Ma nuahen of ralnbov trout i n  the Bonlprrte 
Rlver, i t  would  be porrlble  that   increasd food resources avallable in lower Hat  Creek 
could Increase the  ralMor t r o u t  carrylng  capacity of the Eonapart. Rivrr. Wamr 
temperatures wuld  also illow e a r l l e r   s w i n g .  Increasing  the t lm perfod for spaming 
can decrease the chance o f  a catastrophlc event hmmlng a single year class, leadlnq to 
.on conrlstmt  year  class succass and a mr. stable  papulation. 

p n d l c t  a t   t h i s  time. S o n  coolfng  wuld expectad t o  occur. but  for purposes Of th i s  

I t  should b4 possible to mdlfy the deslgn o f  the  dlvenion canal  in a manner to 
u l l o r a t n  the  tmperature l.pacts associatad w i t h  the  present  design. There possible 
sodiffcations am dlscursed i n  part  Ffve. n i t f a t f a n  masures. nitfgation wnich w u l d  
a l l w  t r o u t  populations to m a i n  in  Hat C m k  wuld  requlre  regulation of the  hydrologic 
n g l m  in  order to provide  adequate instrean ? l a  to malntaln aquatic  pmductfvity. A 
r e c o m d M  f l a  regime for Hat Crwk was provided i n  Table 3.3-3. Flors of this  magnitude 
wu ld   a l lw   ru f f l c i en t  watar b provide for benthic production. the spawning r e q u i r m n t s  
for trout and f lush lng  o f  accrpulated  sedlnntr. Coupled with adquata water  treatplent of 
mine wasus, this  w u l d  permlt  continued use o f  l a e r  Hat Creek as trout  habitat. 
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4 . 3  OFFSITE FACILITIES - (Cont’d) 

The poss ib i l i t y   fo r   o ther  adverse ef fects .  such as  gas bubble  disease due t o  

nitrogen  supersaturation and potent ia l  damage t o  bznk and stream bed due t o  wash  and scour 
by  water  discharged  from  the  chute back in to  the stream  bed  would also  exist.  Amelioration 
o f  t h i s  impact i s  discussed above  and in  the  mit igat ion  sect ion.  Again, th is   e f fec t  would 
be  moot unless measures  were taken t o  reduce the  increase i n  stream temperatures caused by 
the  diversion  discharges. 

I 
(e)  A i r vo r t  and Eouipment Of f load ing   Fac i l i t ies  

the  area.  Design speci f icat ions f o r  the  disposal o f  sewage  and refuse and for  the  control  of  runoff 
Normal operat ion  of   these  faci l i t ies would not cause any af fect  on the  water  resources o f  

should  ensure cowl iance  wi th  a l l   regulatory  guidel ines.”  A sp i l l   prevent ion  cont ro l  and coun te r  
measure plan  should be developed for the  handling of a l l  hazardous materials. 

4 . 3 . 3  Land Resources 

I (a)  Physical Environment 

The operation o f  the o f f s i t e   f a c i l i t i e s  would have a  minimal e f fec t  on the  so i ls ’  component 
of  the  physical environment. S o i l s   i n   t h e   v i c i n i t y  of  the  intake and associated  structures,  along 
the makeup water  pipeline  right-of-way (ROW) and along  the main  access road ROW could be subject   to  

dusting and erosion problems. These problems  would be manifest  should  slope and s o i l   s t a b i l i z a t i o n  
p rog rmes   no t  be i n i t i a t e d   i m e d i a t e l y  upon completion  of  construction  act ivi t ies o r  should  these 
p r o g r m e s  fail t o  be maintained  or  continued  throughout  the life of  the  project .  These potent ia l  
impacts are  considered  to be i ns ign i f i can t  due to  the  small areas involved and the  inclusion o f  s o i l  
and slope s tab i l i t y   p rogramer   w i th in   the  development plans  for  the  project. 

There could  also be  an occasional  rock  or mud slide  along  the access road ROW i n  areas 

where deep cuts would be required  for  construction. These sl ides would be unavoidable and would 
have negligible  inpact  to  the  local  landforms. 

(b) Natural  Vegetation 

Operat ion  of   the  of fs i te  faci l i t ies would have no d i r e c t  impacts on the  vegetation i n   t h e  
imnediate v i c i n i t y  of the f a c i l i t y  components. The vegetation would be ind i rect ly   a f fected by 
fugitive  dust  emissions from access  roads along  the makeup Water p ipe l ine,   to  pumping stat ions and 
t o  substations. The accumulation o f  dust on fol iage  could cause overheating and increase  the 
suscep t ib i l i t y   t o  disease and insect  infestat ion.  The impacts due t o  dusting would be loca l ized 
along  the access routes and should be minor.  Another i nd i rec t  impact  could  occur on the  natural 
vegetation due to  competit ion from plant  species used i n  revegetation or slope s t a b i l i t y  plans. 
This  impact  could be significant  should  the  revegetation  species  invade areas of   ex is t ing  natura l  
vegetation and cause a change i n  the  natural  successional  patterns  of  the area. 
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4.3 O F F S m   F & C I L R E S  - (COnt'd) 

I 

The operation of the offsit.  facilities  would  have no direct effect on the  uildlife resource. 
Th. minor disturbance to tha vlgotation  noted  previouJly as wll as that  resulting f r o m  ROW 
DIintManccI  would not a f f e c t  wildlife  habitats or existing  wildlife. T h a n  would be soma potential 
for wllision between access road  traffic and uildli7e. Tha impact of this effect should be minimal 
if appropriata  fencing and signs an used to warn motorists of wildlife  crossing areas. - 

(d) 

ma operation of thn offsit.  facilfties  would not have any major a f f e  on tha foresty 
nsourca. Fugitive  dust emision from all access roads and areas vhare  soils  have not been stabilized 
could  accumulate on tree foliage. These dust  accumulations  could causa overheating and increase the 
swcqtibility to disease and insect Infestdtions. The impact3  due to dust  enissions  would be 
nogligible. since the dusting  problems  would bo localized in a n a s  where fonst productivity is poor 
to lor. 

m 

L 

m 

(a)  Awlculture 

th affects dua to operation of offsitr facllitfe~ would b. m i n t r l .  The potential 
u l s u  for conflicts b e C m n  traffic on the =in accass road  and  cattle mvemont between the grazing 
amas fn  the valley. The significance o f  t h t s  impact on the graz ing  rosource would be minimal  since 
fmcinq and  cattla gwrds. approgridt., would be b a p l o y c d .  .. t 

L 

(f) Cultural Heritaae Resources 

Then would be na direct iwact f m m  tha operation of the offsit. facilities. Any 
Mcroachant upon pnviourly undisturbed  ground  during  luintenanca has the potential to adversely 
i r p r c t  Cultural heritaga msourC&s sites. Nw amas to be disturbd Should bo examined by 
professional  cultural  resources  specialists  prior to any disturbances. so that  relacation of the 
proposed a n a  of disturbance or mitigation of adverse i w c t  on affected  Cultural  heritage  resources 
t i u s  Could be parfomed. 

To tha utmt Wt these facilities  would permit tha  panetration of adfacant a m a s  by 
w t e u r  archaeologistr or curiosity seekan. cultunl heritage  resources sites adjlcnnt U these 
anas would be placed in danger of vandalization. Tha mgnitud. of this indirct inpact  cannot be 
OStimatd. 

Operation of tlm -tar ukew pipeline  would  restrict  access to tho aggmgat. deposits at 
Boston Flats. Howver, abundant aggrqafc is found thmugnout tho project area. and thus, this 
i.pact would ba  minor. - 
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4.3 OFFSITE  FACILITIES - (Cont'd) .. 4.3.4 Socio-economics 

Offsite facility  related  impacts on labour  force,  population,  income, land use, housing, 
services,  infrastructure, government, social environment and native  Indians have been discussed  with  the 
powerplant  construction .impacts. Therefore  the  reader is referred to  the  appropriate topical coverage in 
Sections 3.5.1 through 3.5.8. Impacts  on  recreation  resources as a  result  of offsite  facility operation 
are  treated  with  mine  and  powerplant operation  impacts in Section 4.1.4 to  which  the  reader is referred 
for details. Aesthetics  impacts are discussed below. 

* 

I 

I 
(a) Intake  Structure 

I 

The  intake  structure would  be  located i n  the  Thompson River just  above  the  mouth  of  the 
Bonaparte River. This  structure i s  about 34 m long, 9 a wide and 9 m above high water.  Associated 
with  the  intake  structure would be the  clarifier (30 m in diameter), the 6 m  diameter  clearwell  and 
the  high pressure pumping station. The  station  would  be 60 m long, 13 m wide and 13 m high. These 
three  structures would  be  located just  south  of  the  mouth  of  the  Bonaparte River. Foreground and 
middleground views from  the  Thompson  River  would  be  impacted  by  the  imposition of the  storage  and 
pumping  facilities. 

Table 4.3-1 lists  the  numerical  ranking  of  the visual impacts  imposed upon the  defined 
visual units  by  the project elements. Table 4.3-2 presents an average  ranking of visual impacts, 
along with  the  number  of visual units  that  would  be  affected  and a descriptive vord  denoting the 
level of impact. 

(b) Access  Road 

The  access road would  provide  entry to the  plant  site  and  mine facilities from Highway 
NO. 1. It  would  follow an existing trail from  the  highway up Cornual1  Creek,  past  Cattle  and  Medicine 
Creek  valleys  to  the  plant site. It  would  then proceed  westward through  the blending  facilities  and 
thence  to  Highway No. X .  The total road length  would  be 31 km. Maximum gradient  would be 8 percent 
and m u i m v n  design  speed  would be 80 kph. The total right-of-way required for the road would  be 
between 100 and U2 ha of land and it would be as wide  as 100 m in places. 

Creek  Valley,  Medicine  Creek  Valley,  Cattle  Valley, Highway No. U .  Highway No. 1 and  Cornual1 
The following areas would  be  impacted  by the road placement: Marble  Canyon,  upper  Hat 

Lookout. Refer  to  Tables 4.3-1  and 4.3-2 for  the  numerical ranking and average  ranking of  these 
visual imoacts. 

- (c) Water  Line 

The  water  pipeline would  link the  Thompson River pumping station to the  water reservoir. 
The  pipeline would  be an 800 m diameter steel pipe, buried in the ground. Along  its corridor  there 
would  be  four surge  tanks and a  booster  pumping  station with  a  clearwell.  There  would  also  be  a 
service road located  within the pipeline corridor. 

1 
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4.3 OFFSITE  FACILITIES - (Cont'd) 

The following a n u  wuld be iqactsd  visually by this corridor: Medicine Creek Valley, 
Cattle Valley. Tholapson River, Highway NO. I and Trachyte  Hills. Refer t o  Tables 4.3-1 and 4.3-2 
for the n m r i c a l  ranking and average ranking of these  visual impacts. 

(d) Transmission  Line 

Two 500 kV transairsion  lines would br located  in  the  transairsion  corridor that links 
U l l y  Lake to the Nicola Substation. The existing right-of-way passes near Cattle Valley. A l i n k  
f r o m  this  corridor  wuld be made to the Hat Cnek powerplant. 

Anas which  would  be iqac t ed  by the 500 kV transairsion  corridor include: Medicine Creek 
Valley, Cattle Valley, Highway No. K, Cache Creek, Highway NO. 1, Cormall Lcakout  and Trachyta 
Hills. Refer to Tables 4.3-1 and 4.3-2 for tha  numerical  ranking and average  ranking o f  these 
visual impacts. 

(e) Cnek  Diversion 

servica  mad and the  access  mad to the upper Hat Creek Valley. The = i n  canal and mad  right-of- 
The Hat C r u k  dfversion .would antail  a 7 b canal.  a 2.2 !a discnarge conduit. a canal 

vay would vary I n  width from 37 to 62 m and n q u i n  30 ha o f  land. Then would also be watw 
reservoirs  in  connection w i t h  this  diversion and they would vary fma 7.3 to over 80 ha 
(alternative). 

c 

I 

* 

h p a c t d  areas wuld  include upper Hat  Creek Valley, Medicine C n e k  Valley Md Trachyte 
Hills. Refer to Tables 4.3-1 and 4.3-2 for the numerical ranking and average ranking of these 
visual imuac+I. R 

A lSoQ m mmay  wuld be located about 1.5 b wst o f  H f g h y  No. 1 a d  1.0 b south of 
the n n  access  mad t o  the  plant  site. This paved  runway  would be suitdble for small a i r c ra f t  
landings and takmffs.  including  uacutive-tme  jet  aircraft. . 

Then would be a distant v i a  o f  the runway aeaanlawnt  from Hfghway Uo. 1 and a minor 
iapact  associatad w i t h  this v i a .  Refer to Tables 4.3-1 and 4.3-2 for t he   nmr ica l  ranking and 
average  ranking of these  visual  iapacts. 

4.3.5 

(a) Access Road 

Peak access road t r a f f i c  noise levels would n o t  occur during Mine Stage 6 b u t  rather 
during the peak construction years i n  the  early 1980s. Consequently, I983 has been selected as the 
year  to  predict  the impact o f  access  road t r a f f i c  noise. 
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4 . 3  OFFSITE FACILITIES - (Cont'd) 

As can be seen  from Fig. 3.5-11  (Chapter 3.0). the  road access t r a f f i c  YDNL would not 
exceed 65 dB(A)  on the McLean  Lake Reserve and therefore  cat t le  grazing areas  would  remain 

compatible. I n   t h e   C o r m a l l   H i l l s  and other range country  through  which  the access road  would  pass, 
the  width of the  s t r ip   a long each side o f  the  road  incompatible  with  grazing  (exceeding YDNL 65) 
would  vary from 9-6 m depending upon road  gradient. 

The natural  background noise  leve l   o f   the McLean  Lake  Reserve would be  between 
30-40 dB(A).  Peak noise  levels f r o m  trucks on the access mad would vary between  53-70 dB(A) from 

the  northern to the  southern edges o f   the  reserve. Peak intrusions  of  truck  noise  could cause 
annoyance t o  people  involved i n   r e c r e a t i o n a l   a c t i v i t i e s  on the Reserve.  However. some o f  the 
annoyance factor  could be o f f se t  by the  benef i t  o f  improved access to   t he  Reserve. 

(b) Makeup Water Line 

The only   potent ia l  sources o f  noise  impact  during  the  operation  of  the makeup cool ing 
water  supply system would be the two booster pumping stations. 

Booster pumping s ta t ion  NO. 1 would be located about 90 m from the  nearest  residence i n  
the  small community a t   t h e  Bonaparte-Thompson confluence as s h w n   i n  Fig. 3.5-8 (see  Chapter  3.0). 
Because the   ven t i la t ion  fans i n  each pumphouse would be silenced,  the  noise  levels produced i n  the 
aforementioned community are  expected t o  range between YDNL 36 and 46 dB(A). By applying  the 

sens i t i v i t y   cor rec t ions  shown i n  Table 3.5-4 (see  Chapter 3.0). it i s  seen that  the  normalized YNOLs 
levels would  range  from 46-56 dB(A) and the  cornunity  reaction would  range from "no reac t ion"   to  
"sporadic  complaints". It should be noted tha t  most o f   the   res ident ia l  area  of  the above  community 
has existing  train-dominated  noise  levels which  are  incompatible  with  residential  land use 
(YONL 56-62), as shown i n  Fig. 3.5-8 (Chapter 3.0). A t  the  booster pwaptng s ta t i on  NO. 2 fan  noise 
control  would be incorporated such that  the  area  incompatible  with  grazing (YONL greater  than 
65 dB(A)) would be r e s t r i c t e d   t o   w i t h i n  15 m o f   t he  pumphouse walls. 

(c)  Transmission  Lines 

The on ly   s ign i f i can t  sources of  noise  associated with the  operation of the 69 kV trans- 

mission  l ines would be the  various  substation  transformers.  For  the  Rattlesnake  Substation, two 
poss ib le   s i tes have  been selected on the  hi l ls ide  located  northeast  of  Cache Creek. The noise 
leve ls   tha t  would be produced  by the two transformers i n  the  nearest  residential  area  about 1.5 km 
fmm those s i tes  would be YDNL o f  40 dB(A). Thus,  because the ambient  noise l e v e l s   i n   t h e  area were 
measured ( i n  1975 as p a r t  of another  study) t o  be Ldn 55-60 dB(A). transformer  noire would no t  
produce a  s ign i f icant  impact. When a  comuni ty   sens i t iv i ty   correct ion o f  *lO dB(A) i s  appl ied 
('5 dB(A) fo r  no p r i o r  exposure and +5 dB(A) for  pure  tone  character) and  added to   the  YONL o f  the 
transformer.  the  normalized YNDL become 50 dB(A). Fig. 3.5-2 (Chapter 3 . 0 )  reveals  then  that "no 
comunity  react ion" would be anticipated. Because accoustica1  treatment  would be implemented for 
the  reduction of the  noise from the mine substation  transformers. no s igni f icant  noise impact  would 
be expected a t  Bonaparte Indian Reserve 1. The plant  construction  substat ion  transformers would 
ne i ther  produce a   s ign i f i can t  impact a t  Bonaparte Indian Reserve 1, nor  d isturb  s leeping  at   the 
plant  construct ion camp. 
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4.3 OFFSITE  FACILITIES (Cont'd) 

( a )  Creek  Oiverrions 

The operating  noise o f  the creek  diversion  facilities  would bo limited to that  Created by 
a p u q h o w e  at the pit rim reservoir to be located  about 300 m downstreu of the confluence of the 
Ikdicine and Hat cntks.  Elcause the pit  ria  reservoir  would  displace the tu) neenst  presently 
ac.%pied residencas. leaving maon than 3.2 L. distance to the next  nearest  ranch house. no significant 
iq&S would  be uprctrd. 

- 
Aircraft  noise  levels are based on a t o t a l  of four  taka-offs  and  four  landings  per  day, 

a11 during daytilu. At  Site "A", the YDNU of aircraft  noise  levels  that  would equal or exceed the 
exirting  ambient  levels (about Ld, 35) would  not  reach any populated areas. The  compatible  noisa c 

limits for grazing (YONL 65) and  agriculture (Leq.(24)70) would not be exceeded beyond the cleared 
a n a  of the airstrip itroll. At  Site 'C.. Highway 1 traffic  noire  levals in the year 2OU (during 
tlirlC S t a g e  61 vould vary fmo YDNL 50-62 & ( A )  aver an area  occupied by the gruup of buildings h u t  
300 a w s t  of the airstrip, as s h a n  in Fig. 4.3-l. 

II 

Eased on eight  alrcraft mvments par dry (see Fig. 4.3-2). the cwbinad noire  levels of 
tha m a d  traffic and aircraft  operations w u l d  range f r o m  YONL 53-62 in the residential  area  west o f  
the airstrip as shown in Fig. 4.3-3. Glven the lacitions of buildings  shorn  in Fig. 4.3-1. no 
pnviourly  cwatible location (i.e. MlNL 555) would be mado incwatiblr by airstrip operation. If 
k a v e r .  buildings MY u V s t  at  locationr m t  s h m m  in Fig. 4.3-1. it would be  passible  far 
residential  incompatibility to develop,  although the actual increase in the YDNL would be less than 
1 &(A). Applying the sensitivity  corrrction from Table 3.5-4 (see Chapter 3.0) to the airstrip 
YONU shown on Fig. 4.3-3, the fIOWliZed sound  levels  west of the airstrip would range frua 

YDNL 40-50 &(A). Thenfan, based on Flg. 3.5-2 (Chapur 3.0). 'no advrrse reaction' would be 
anticipated f r u  the  nsidents in the pup o f  buildings w s t  o f  the airstrip. The aircraft  noise 
events,  although feu, would. konver, be  very  noticeable a d  t h e n f o n  the actual reaction rill m 
W e n d  on indtvidual cases. 

- 
= 

= 

( f )  Equipment  Offloading  Facilities It 

The noise  impact  due to operation o f  the offloading  facilities a t  the Ashcroft  site would 
be prfmarily d w  to the daytilu mvwants o f  trucks  through the adjacent ccsounity. The fnitial 
trucking rout. would  likely be along the old highway (nor a side  street) p u t  residential areas, 
parks and a school. as s h w  in fig. 4.3-4. The nois0  entering the receptor  areas,  due fo the t N c k  
m v e m n u .  would  vary froa YDNL of 51-55 &(A), depwding on road grade. The uisting (and future) 
acbient  noise  levels  along the trucking  route an estimdted  to  be f r o m  YDNL 54-58 &(A), henca. 
houses bordering d i k t l y  on the old highway  could be exposed to incompatible  levels o f  noise 
(excedlng YONL of 55 &(A). 

I 

- 
L 

By applying the sensitivity  correction f r u  Table 3 . 5 4  (Chapter 3.0). it can be seen that 
the normalized  project YONL along the trucking  route  would  vary f r o m  51-60 dNA).  Thus based on 
Fig. 3.5-2 (Chapter 3.0) ?.ha c o m n i t y  reaction is exp(2.ed to vary widely from "no reaction" to . .L 

'widespread  complaints". ., 
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4 . 3  OFFSITE FACILITIES - (Cont'd) 

It i s  possible,   that   in  the  future an al ternate  t rucking  route would be designated t o  run 
para l le l   to   the  CNR l i n e  from the  indust r ia l  zone to   the  Ashcroft-Cache Creek highway, as  shown i n  
Fig. 4.3-4. This  route would be shorter and over a more l e v e l  grade, therefore  the impact o f  t rucking 
would be less. 

The precise  locations of the  o f f loading  s i tes a t  Ke l l y  Lake  and  Spencer Bridge  are  not 
known, but  the  potential  noise  impact  at  these two s i t es  would  probably be less  than at  the  Ashcroft 
off loading s i t e .  Kel ly Lake i s  already exposed to   ex i s t i ng   t ra f f i c   no i se  produced by o r e  trucks, 
whereas  Spences Bridge i s  already  impacted by both t r a f f i c  noise from Highway 1 and the nearby 
ra i l r oad  movements noise  from Canadian Pac i f i c  (CPR) and  Canadian National (CNR) mainlines. 
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1 CHAPTER 5.0 - ENVIRONMENTAL  IMPACTS OF DECOMMISSIONING 

.I 

in this  chapter it is assumed that at the  end  of  the planned 35-year life  of  the  project all 
project structures  would  be  dismantled and removed or othewise permanently disposed  of  and  that  the  mine 

L and all solid  waste facilities (cg. ash  and  mine  wastes)  would be graded  and  revegetated,  or othewise 
acceptably treated  for permanent abandonment. This  chapter  discusses  the  impacts of such actions. 

I It is recognized that  decommissioning of  some  or  most  of  the facilities  may  not occur. At  this 
point  there  are no actual plans  by B.C. Hydro regarding ultimate  disposition of  the facilities. Further- 
more, it cannot  be k n o w  whether  the actual project  life will be 35 years  or  some  other,  likely  longer, 
period of time. .I 

However, it is known  that  at  sone  point in time the  mine  pit  would  have to be decmissioned 
and  that many other  facilities would  ultimately  become too uneconomical to  continue using. If  these  are 
removed  or othewise decormissioned,  for  whatever  rcason, including  replacement, there  would  be environ- 
mental impacts  that  would  have  resulted  from  the  project,  hence  the  inclusion  of  this  chapter in the 
EIAR. 

I 

I 

5.1 A I R  QUALITY  AND METEOROLOGY 

I It is assumed  that the plant  and  offsite  facilities  would  be  removed  and their  areas restored 
to near-natural conditions  and  that  the final mine  surfaces  would be graded  for  reclamation.  Significant 
quantities of  fugitive  dust  emissions would  be  generated during  demolition  and  disposal of the  powerplant 

I and  offsite  facilities as well as during reclamation of the mine. This  dust  would  produce  elevated 

localized  suspended particulate concentrations. although  appropriate  dust control. measures would be 
implemented. Vehicular emissions would also  produce  locally elevated gaseous  contaminant concentrations. 

II The  mine  site  and  waste  disposal  areas would  be  revegetated.  This  would pemnently eliminate  dust 
problems  that would occur  because of wind erosion  of  open ground. 

I 

5.2 WATER RESOURCES 

a 5 .2 .1  Powerplant 

(a) Water  Quality 

I 

(i) Groundvater 

1 

Reclamation of  the plant site  and all associated  disposal areas and facilities 
would  have a beneficial  impact  on  groundwater  quality in that  the  quantity  of precipitation 
infiltrating  and  percolating  through disturbed  areas would  be reduced. Because of the 
permeability of fly ash,  however, many years would  pass  before  leachates would  cease  to 
emanate from the upper Medicine  Creek  ash pond even  after  reclamation.  After  topsoil 
addition  and  revegetation,  fertilization and possibly  irrigation  would  possibly be used  to 
expedite the process. Some residual nutrients  would  inevitably migrate into the  surficial 
groundwater system and then  eventually into the  surface  water regime. The  impact o f  this 
activity would  not  be significant. 
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5.2 WATER RESOURCES - (Chnt'd) 
Reclamtion of tho  alternative dry ash disposal  systan  dumps w u l d  proceed 

throughout  the "operation"  phase  and  would be almost  fully  completed by the plant d e c w  
misrioning stage. The fly ash  disposal  area  nould continue to pmduce seepage after 
reclamation, however. because the permeability of the ash dictates a very slow desaturation 
procars. Bottom  ash on the other hand  would becma unsaturated in a relatively  short 
period of time  and onca revegetated  should  effectively becam 'inactive" relative to inner 
drainage. 

(11) Surface  Water 

Minor impacts  relating to sediment loss from short-tern  area  disturbances  during 
removal of plant infrastructum w u l d  be expected  to occur. I t  is assumed that  tho  uater 
supply reservoir  would be left  intact  and no interactions  would be visualized if thls is 
done. Continued existence o f  drainage facilities  would be a beneflcial  impact  as these 
facilities  would pmtect the integriry of waste disposal  areas and control  runoff erosion. 
A n y  demands on the buffer capacity o f  the rater resources  that  would  have  resulted f r o m  
gas8our plant mfssiuns  wuld be  eliminated. 

T i n  cessation of ash transport  watar  discharge  and  the  planting of vegetation on disposal 
m a  surfac81 would mduce groundwater recharge. However, the rate o f  recharge w u l d  still be 
sliphtly  greater than the preconstruction rates. The net  result would be a minor beneficial  Impact 
in that tho groundwater  table w u l d   r w i n  slightly elevated. 

Th8 mln imact on surfacs watar  hydrology  due t o  plant decomisrioning wauld be the 
permanent  diversion of Medicine Creek. The  side hill canal  would  requirs  continuing  maintenance. 
because  any  blockage (e.9. debris jams, beaver  dams,  ice or slides)  could lead t o  overtopping of the 
banks. diverting the f l a  to the  ash pond. The ash pond would  then  have t o  contain a spillway to 
ensure structural  integrity. 

(c) Water  Use 

RH impacts of decomissioning on water use cannot adequately be subdivided  among  project 
facflitfes.  Sfncr most activfties  affecting water use would be related to the  valiey area. this 
topic is discussed in detail in Section 5.2.2. 

(d) Aauatic fcoloz 

Sinca  the precis4 effects of  the plants  gaseous  emissions  have not bean determined.  the 
Impacts o f  decouaissiong can not be accurately  pradicted.  Impacts  which  do  result  from  deconmis- 
sioning, however. are expected  to bo beneficial i n  nature. 
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1 5.2  'WATER RESOURCES - (Cont'd) 

I.I 

5 . 2 . 2  

(a) Water  Qualitr .. (i) Groundwater 

I 

w 

I 

The total  area that would be reclaimed in the  decomnissioning phase of  the  mine 
is 2035 ha. Reclamation would have a beneficial  impact  on groundwater quality in that 
precipitation infiltrating  and percolating through  disturbed  areas w u l d  be lessened. 
Cover  mdterial  would also prevent further  oxidation and weathering of waste materials. 
Flooding of the pit would not cause any significant groundwater  quality i m p a i m n t  because 
gmundwaters would be emanating  into the pit  lake rather than out from the lake. There 
would be a recharge  into  the  valley  alluvium and buried bedrock channel aquifers of  approxi- 
mately 500-700  m /d. The quality of  the  water in the  channel aquifer is presently  unknown 
and the quality  of the lake water requires  further  study. The projected impact  of  this 
recharge is thus  indeterminate  at this stage. 

3 

(ii) Surface  Water 

Impacts on surface  water quality  during decomissioning  would  result from 
increased  nutrient  loads  to  Hat 'Creek due  to  fertilization of  reclaimed  disturbed  areas. 
The  contribution from fertilizer to the nitrogen  and  phosphorous  levels i n  Hat  Creek was 
calculated to be 0.63 mg/L as N and 0.004 mg/L as P from a single fertilization  event  and 
0.063 mg/L as N and 0.039 mg/L as P from  annual  fertiljzation. These increases  could 
foster biomass  production in the creek to  its  eventual  detriment.  Extreme care in ferti- 
lizer  application  would therefore be warranted. With  respect  to  the  Bonhparte River, 
nutrient  increases  from a  single  fertilizer  addition would be 3.9 percent for nitrogen  and 
1.7 percent'  for phosphorous. These should  not  exert any noticeable  effect  on biomass 
levels. In the  case  of annual  addition, hwever.  the increase w u l d  be 39 percent  for 
nitrogen and 17 percent  for phosphorous. The  resultant  concentrations could be detrimental 
and preventative measures  would  have to be implemented. 

Creation of a lake by flooding  the  mine pit would  likely  have a positive  effect 
on the  suspended solids level of  Hat Creek in that the  creek's  entire  sediment  load  would 
be deposited in the  lake  at all times o f  the year.  This  impoundment would. however, 
increase water  temperatures  above normal temperatures in Hat Creek. The  temperature of 
water leaving the  flooded pit  could be as  high  as 25'~. The  chemical  effect  on water 
quality is difficult to  predict  and it i s  recornended that this  aspect be studied further 
when more  details  are  known o f  the probable top  dressing materials. Water column studies 
should be undertaken to  help  predict  the  dissolved  solids  leaching  rates  from the proposed 
lake  bottom  sediments.  Since the lake  would be of  substantial size and  depth (335 ha  and 
120 m deep),  it could be subject  to  thermal stratification and  semi-annual  turnover. 
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5.2 'WATER RESOURCES - (Cont'd) 

(b)  Hvdroloa 

( i )  Groundwater 

-. 

IL 

In the p i t   a n a  the graundwatar table would return t o  its present  elevation. 
Basad on present  gmtechnical  data  this could  cause significant p i t  s lope  instabil i ty and 
very severe downhill slope movement. This mvement wu ld  maL. the Cask of mintainfng  the 
diversion  canal very d i f f i cu l t  and extremely  expensive. Groundwater recharge to the 
alluvial and buried bedrock valley  aquifers would  be restored to sligntly mre than precon- 
s tmct ion  flows. 

The canal wuld  continue  to  recharge groundwatsr to  local  aquifers  resulting  in 
a minor beneficial impact on groundwater resources. Some groundwater  could also be used 
to irrigate  the  revegetated  disposal  areas. The recharge t o  groundwater would  be negligible 
and considerably  less  than  during  the  operating  stager. The overall impact on groundwater 
would. therefore, be a&ivalent. 

The main permanent impact on surface  water hydrology  would resu l t  f r o m  f i l l i ng  of the mine 
Reclamation wuld  return  disturbed  areas  to reasonably  natural  water  balances. 

p i t  and i t s  conversion to a lake. Damstream o f  the  lake, Hat  Creek  would be significantly 
degleted  during  the 26-year f i l l i ng  period and then  highly  ngulated. As in  the  case o f  
t h e   a l t 8 m t e  diversion  schese, i t  would eventually  develop a much smaller,  but  better 
defined  stream channel. The entire  presant  floodolain would be converted t o  low terraces. 
Extensive  beaver activity  could, however,  change th i s  and could result  in  extensive 
flooding. A simple,  gated  control  structure a t  the  lake  outlet could g i v e  almost  ccmplete 
control  over f l o w  in lower Hat  Creek.  Uspending on developments i n  the lower Hat Creek 
Valley a t  t h i s  time, ngula t ion  could constitute a very beneficial impact. The relatively 
deep lake might not freeze  during  winter or i t  night only freeze  late  in  winter. The 
large open water  surface  will have same climatic  effects,  particularly  during  cold  spells, 
when open water  rands to generate fog. 

(c) Water Use 

Oeconaissioning of the  project would be associated  with major potential benefits to  irr iga- 
t ion through the use o f  p r o j c c r  resawairs f o r  watw storage. Over 1000 x LO m o f  water o f  the 
Hat Creek drainage  basin  could be mde  avaiqable  for  irrigation  in  this way. Tnis i s  roughly one 
and OM-half t inus  the  curnnt  use o f  water  for  irrigation  in  the Hat Creek Valley.  This assumes 
that  potential water use f ac i l i t i e s  would be maintained (e.g. mintenance of  flow i n  the  canal 
and/or Mintenance of creek  diversions).  Table 5.2-1 sumar i r r s  the pmfect   actfvi t ies ,  causes and 
water  quantities  associated w i t h  the  benefits of decomissioning. 

4 3  

Regarding fndustrial  water use. nine and Dlant  water  requirements would return r0 zero. 
Uoaustic  surface  water usage w u l d  reduce as people move away from the  surrounding  area. Hwever, 
sonu nater demand i n  excess of the "without  project" usage wuld remain as a percentas@ of the 
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5.2 WATER RESOURCES - (Cont'd) 

people who worked on the  project  would s t a y   t o   r e t i r e  or wai t   un t i l   o ther  work would become 
avai lable. 

- (d)  Aquatic E c o l q  

The cessation o f  the mines' aqueous discharges t o  Hat Creek would have l i t t l e   i m e d i a t e  
e f fec t  because continued  operation  of  the  diversion  canal would cause continued  high  sumer  water 

temperature and thus,  continue  to  prevent  resident  f ish  populations from becoming established. The 
reduction i n   n u t r i e n t s  which  would resu l t  from the  lessened  discharge would cause a  reduction i n  
per iphyton  product iv i ty and biomass. The reduction  of flow i n  the  lower  portion  of Hat Creek from 
discharge  reductions and other causes would res t r i c t   t r ans i to ry   f i sh   popu la t i on .   A f te r   t he  mine p i t  
lake i s  f i l l e d ,   t h e  discharge  canal  decomisrioned, normal f l ow   i n   t he  lower por t ion  o f  Hat Creek 
resumed  and  aqueous discharges  lessened, resident  f ish  populations  should become established. 

I 

I 

II 

5.2.3 Of fs i t e   Fac i l i t i es  

(a)  Intake  Structure 

Decmiss ion ing  of  the  intake  structure would have minor benef ic ia l   Impl icat ions on nater 
qua l i t y .  Phase out would mean no further  discharges o f  g r i t  and s i l t  from t h e   r a t e r   c l a r i f i c a t i o n  
tank  to   the Thompson River.  Cessation of   intake  operat ion would also  el iminate any po ten t i a l   f o r  

impingement of  the anadromous salmonids o f   the  Thompson River. 

(b) Access Road 

This f a c i l i t y  should  remain i n t a c t  and therefore  the  discu<sion  presented i n  Section 4.3.2 
would  apply t o   t h i s   p r o j e c t  phase. 

(c) MakeuD Water Line 

This  action would have minor  beneficial  implications on water  quality. The  need f o r  
emergency drainages fro. the p ipe l ine  t o  bath t h e   C o r n w l l  Creek and Bonaparte River would cease t o  

ex is t .  I t  i s ,  however, assumed t h a t   t h e   p i p e l i n e   i t s e l f  wou.ld  be left i n  place. 

(d)  Transmission  Line 

This  action  should  not  impact on the  water  resources  of  the area. 

(e )  Creek Diversion 

Oecomissioning  of  the Hat Creek d ivers ion  in   assoc iat ion  wi th   creat ion  o f  a l ake   i n   t he  
p i t  would offer  both  beneficial and negative impacts.  Physical  water q u a l i t y   i n   t e r n s   o f  temperature 
should improve. The newly created  lake would also reduce  sediment loads. The chemical  impacts on 
water  qual i ty would be negative.  This would be  due to  the  potential  degradation o f  the Hat Creek 

water  qual i ty  in  passing  through  the lake. The continued  existence  of  the  reservoirs  associated - 
wi th   the  d ivers ion  ( in  upper Hat Creek)  would be an ambivalent  impact. The reservoirs would  reduce 
sediment l e v e l s   i n  Hat Creek, but  they would also  continue t o  cause increased  water  temperatures. 
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5.2 WATER  RESOURCES - (Cont’d) 
Th. ecology o f  the sine pit lake is difficult to predict,  aspecially  when  water  quality 

pndictions are unavailable. Lake  depth  would  increase at a rate o f  approximately 8 d y r  f o r  
26 years until it is filled. This would inhibit the development of a littoral ZOM and its assocfated 
nucrrrphyte and benthic comnities. Fish, which  often use lake margins f o r  spawning, w u l d  have 
difficulty in establishing self sustaining  Lake  productivity  would be largely  dependant 
on planktm cornunities  which  would  develop to the extent  that  nutrients w u l d  be available. 

Aftar the lake level stabilizes,  potential for a wall developed  littoral zone w u l d  be 
high.  It should be possible ta maintain  a  watsr level such  that tho upper  mine  bench  would be 
approximately 1 m under water. This  would  create  a littoral zone extendlng  at  least 20 m f r o m  
shorn. This littoral zone, combined  with  upper  portions of Hat  Creek,  should  pravide  adequate 
habitat for fish spawning. 

Productivity in the  stabilized lake would not likely be high. If phosphorous  concentrations 
f a d  in Hat Creek  are  assumed to approximate total phosphorous  concentrations in the lake. no more 
th.n 2 ag/m3 chlorophyll would be prediked in the mine  pit Two mg/m3 chlorophyll is 
regarded as the maxi- average  concentration  which  should be maintained “Yhere it  is desirable ta 
maintain  hypolimnetic  concentrations o f  oxygen in excess o f  5 as/L ta preserve cold watr‘r fisheries. 
me lake  would. be very Unproducti~e”.~ using  concentrations of total dissolved  solids fould in 

mom productive  than  Lake  Tahoe, L a b  Superior,  Euttla Lake, G n a t  Eear Lake or Rainbow  Lake and 
less  productive  than  Lako Huron, Lake  Athalbaska or Slave Lake. 

upper Hat Creek. the mrphoedaphic index  Suggests  that  the  lake w u l d  be oligotrophic.  but w u l d  be S 

Other laker in British Columbia. representing a wid0  variation in mrphonntry, contain 
signiffcant  salmonid populations. Eetwen ‘20 and 49 percent of  the fish cmunities in Osoyoos. 
vaseux, Skaha, Olunagm, Kalanalka a d  Wood laker are salmonids.6 Cultus, Chilko, Shuswap and 
Fraser  lakes  also  contain  large  populations o f  salmonids. The  only  obvious  relationship  explaining 
the nlativa success 01 salmonids in these lakes, is that  salmonids  appear to be more  successful in 
oligotrophic lakes. On this basis, a signficant  salmonid  population  would be upected to develop in 
the mine pit lake. 

(f) 

This  facflity  should maain intact and therefore the  discussion  presented in Section 5.3.6 
would  apply to this  project phase. 

(9) Eauioment  Offloadina Facilities 

This  action  should not iqact on the  water  resources o f  the area. 

5.3 LAN0 RESOURCES 

5.3.1 Introduction 

The  potential  impacts  from the decomissianing o f  the plant. sine  and  offsite  facilities  associ- 
ated  with  the Hat Creek  project w u l d  be generically  similar,  with  the  only  notable diffrrmces being tne 
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.I 5.3 LAND RESOURCES - (Cont'd) 

I 

total areas  affected in each case. The  impacts  to  the land resource components as described in the 
following sections  are general enough to be applicable to the  plant,  mine  and  offsite  facilities  and, 
therefore, all are  presented  under the heading of  the  plant.  It  should,  therefore. be noted that  the 
following  discussions will not be reiterated  for the  mine  and  Offsite  facilities. 

m 

5.3.2 Physical  Environment 

I The  decomissioning phase of  the project  would  not  have an  impact on climate. Any  impacts to 
land forms  would be a  function  of  the  degree of land restoration. Land restoration  would  involve the 
recontouring of land, which generally results in changes t o  existing slopes  and  drainage patterns. No 
adverse  impacts  would  occur  on  the  geology  of  the  area  from  the decomissioning phase. A complete 
discussion  of  the  effects on geology is presented in the  Minerals  and Petroleum Report. 

I 1 

The impacts of the  decomissioning phase on  the  soils would  be  minimal  and  would  only occur 
Over  a  short-time  period when  restoration  activities would  be in progress. Some of the  impacts  anticipated 
could  Occur  from  dusting,  erosion and  alkalin'ity-salinity problems. However,  these  effects could  be 
moderated during  the restoration by revegetating as quickly as possible.  maintaining  minimum slopes 
specifically on those  areas  with erosion  potential and the use of  dust  control measures. In this manner, 
the restoration p r o g r m e  could  have  a  beneficial effect on the  soils by providing  the  means  for reduction 
of  adverse soil conditions. 

I 

I 

m 

5.3.3 Natural Vegetation 

There would  be no direct  impacts  predicted  to  occur  on  vegetation from decqmissioning  of  the 
project facilities. An indirect  impact to the vegetation  could  develop  at s m e  time interval after  the 
decomissioning  phase due  to  revegetation  of  ash  disposal areas. These  impacts  could  result  when  trace 
elements in the  ash  and  waste  disposal  areas  either  migrate  to  the soil subsurface  and become available 
to vegetation or are absorbed by  roots. The  plants  affected  would be those  used in the revegetation of 
these  areas and those comonly categorized as pioneers. which  are  typically  shallow rooted. 

There  are  a  large  number  of environmental  factors which  define  the availability of  the  elements. 
uptake  rate by plants, etc. Due to the  lack  of definitive data,  however,  predictions of the effects are 
difficult. 

In  general,  the  impact of  the  decomissioning phase  would  be  beneficial since disturbed areas 
would  be  restored  during this phase. The revegetation  could  provide stabilization  to  the exposed areas 
and  create new habitats  for  the  invasion  of  native  plant species. The  waste  disposal  areas could provide 
an unwanted source  of  seed  for  noxious  range and forest  weeds  which  could  result in a  further degradation 
of the  range areas.  In addition. certain  revegetation  species could  have an adverse  impact on native 
vegetation by competing  for  available space. This  competition could  result in changes to the  species 
cmposition Of an  area, which in turn would affect natural successional patterns. This  impact  could be 
minimized through careful selection  of revegetation species. 

- 
I 

I 

5.3.4 vildlife 

I Powerplant  site reclamation plans have not  yet  been  developed in sufficient detail to  allow  for - 
an adequate  evaluation.  The  waste  disposal  areas,  topsoil  stockpiles and coal storage and blending areas 
combined comprise nearly all of  the total habitat losses. The reclamation of  these  areas would play a 
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5.3 U N O  RESOURCES - (Cont'd) 
major rule in determining  the  ultimate project impact  upon the  wildlife  resource in the local study 
ana. 

vegetation  re-established on disturbed a n a s  would detamine,  to  a large  extent,  the types and numbers of 
The revqetation programa is designed  to restore land to biological  productivity. The type o f  

wildlife  that w u l d  utilize those areas. Oetailed  plans of the  revegetation prograres have  not been 
flnalired  but  general charaetaristics of the process can be  presented. 

The initial flora would be established by  seeding. On. primary  objective  of  revegetation is 
slope  stabilization and  prevention o f  erasion. This  objective w u l d  be met by using  grasses and legumes 
which  would establish  quickly, as pioneer species, under Hat  Creek climatic  conditions.  Successional 
prognssion fmm the  expected  original  grass-legume  Cornunity would be very  slow. SuCCeSSiOn on the 
.reclaimed  areas w u l d  approach  primary succession  which  would require  the weatharing of  soils, the 
establishment of soil biota and the  incorporation  of organic material within the  soils before many other 
types o f  plant  species w u l d  invade. Accordingly  wildlife occupation o f  the reclaimed  areas would  succeed 
with plant  cornunity development. 

*ich may  have  relatively  large amounts of t r a m  elements. The posribility w u l d  exist that this  vegeta- 
The vegetation that w u l d  grow in the revegetated  waste disposal  areas w u l d  be rooted in  Soil 

tion could contain quantities  of trace elements toxic to wildlife. 

In most soils, the trace  elements an largely  unavailable to plants  because  the eleaents  are 
bound  (absorbed) to the  surface  of organic or inorganic  soil particles. The lack  of organic material in 
the revegetated  soils  could  mean that so- elements w u l d  be mare available in recent  overburden  than 
they  would be in mature soils. 

After years o f  mining another 26 years  would  be required  to fill the pit with water. Hat  Creek 
w u l d  then again  flow in its natural channel. A t  that tima, the  riparian  habitat  would  begin  to 
re-establish. Other presently  existing  habitats in the upper Hat Creek  Valley w u l d  b. replaced by 
grassland  similar to the  current low  and aid  elevation grasslands,  but without swales.  aspen e l w s  or 
other edaphic  variability. 

The overall  effect o f  project  decomissioning on wildlife  species  would be directly  related  to 
the final  land reclamation  policies.  Regardless of what 8.C. Hydro  does to the disturked areas. these 
areas w u l d  probably  support soma wildlife.  However. i!.a serious  attempt is going to be made to accomo- 
date local wildlife species. an e f f o r t  should be made  to incorporate  species  habitat  requirements  into 
the early  planning  stages o f  the decomissioning  pmgrarm. 

The only game species that might  utilize  the  reclaimed  areas are maurning  doves  and  blue 
grouse. However, mourning  doves  are  rvlatively uncaman in the Hat  Creek  Valley  and  because  blue  grouse 
utilize  mainly  the  grassland-forest  edge,  they w u l d  rarely use the  central  portions o f  the  reclaimed 
ana. Thus one would upect little  benefit to upland  ganebird  populations as a result of land 
reclamation. 

hang the non-game  birds,  only a few  species  were  regularly  encountered  In  the  semi-arid  grass- 
lands of the Hat Creek  Valley and many o f  the characteristic species of open  ranqe  were  noted  to be 
attracted to saline  dqressions or to aicro-riparian habitats. Consequently. few species  would  gain 
habitat with  decomissioning. 

I 
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1 Based on  the  current  distribution  of small mamalr, deer  mice  would be expected to  predominate 
in the reclaimed  ecosystem and voles,  chipmunks and marmots would occur sporadically or in very low 
densities. 

1 
Reclaimed land would  be of  little value to  most furbearers  except  for the coyote. The  eventual 

reconnection  of  the upper  and  lower reaches  of  Hat  Creek  via  the  pit  lake could  have a positive  effect 
upon some  aquatic or semi-aquatic  furbearers,  such as  river  otter  and mink. These  animals would again 
have  access between the upper and  lower  reaches of Hat Creek. I 

I 
Riparian  vegetation is an important  part of habitat  requirements of moose, black  bear  and  deer 

in the upper  Hat Creek Valley. The  opportunities  for  development  of  this kind of habitat under  the 
proposed decmissioning plans  appear minimal. Mule  deer would  also  benefit  from the development of 
riparian habitat, however. final landscaping  and the  choice  of  plant  species used in the revegetation 
programme would  also play a large  part in determining the  eventual use of  the  area  by deer. 

The reclaimed land may prodive habitat attractive to grassland  rare  and endangered species. 
I The  prairie  falcon and turkey  vulture  would  be  the  most  likely  species to utilize  the reclaimed lands. 

The reclaimed land would be peripheral to the  range of these  species  and would  not  add significantly  to 
their regional numbers or population stability. 

I 

The formation of a pit  lake  could  provide a more direct benefit to some rare  or  endangered 
species. The  pit  lake could provide n w  habitat for comon loons. ospreys. bald eagles o r  trumpeter 
swans. The  lake  would  be  stocked  with  fish and; as such, would provide a new  foraging and/or  breeding 
area  for  loons,  ospreys  and eagles. Trumpeter  swans could find  the  large  lake  suitable as a stop-over 
site. 

I 

I) 
Upland  mine  areas  would  respond to  decomissioning as described  above  for  the  plant area.. 

Field wildlife  data  do not allow a breakdown  by  offsite  facility  components of wildlife  deconr 
mirsioning  effects.  In general, however,  these  effects  would  parallel  those  described  for the plant  and 
mine. 

I 

I 

NO impacts to  the  merchantable  timber  stands would occur during the  decomissioning phase. 

5.3.6 Agriculture 

I Oecomissioning effects on agricultural  resources  would  be of 0 beneficial nature. Portions  of 
the  area alienated for project construction  and  operation would  be  reclaimed  and  returned to agricultural 
production. The  potential  would  exist  for  utilizing  project  water  supplies  for  crop irrigation. Assuming 

.I an irrigation  demand of 0.76 m to 0.91 m,  water from project  reservoirs  could support 1126 to 1349 ha of 
irrigated land, while  continued  pumping of  water from the  Thompson River through  the  project  pipeline 
could  theoretically  irrigate an additional 700 to 1100 ha. 

m 

I 
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5.3 U N O  RESOURCSS - (Cont'd) 
L 

. 
5.3.7 Cultural  Heritage  Resources 

T h e n  should, in general, be no adverse  impact on t h ~  cultural  heritage  resources due to  the 
decmissioning of the  plant, nine and offsites. Adverse  impacts  could result. f r o m  the decmirsioning 
of the Hat Creek diversion resawoir. canal and conduit to the  extent that  a nor water  course w u l d  be 
creeted that  cuts through  previously  undisturbed ground. To the  extent that ralvaqe o f  materials or 
scrap n c o v e r j  would be attempted from the plant,  mine  and  offsite areas. there  would ba the  possibility 
of encrorchwnt q o n  pnvi'ously undisturbed  areas with the potential for adverae impact on the resources. 
Oecoaissioning w u l d  Curtail access to the plant, mine and offiste areas thereby decreasing  adverse 
Indireet  imacft such as  vandalism of the  cultural heritage resources sites, 

5.3.8 

Although the process of dccomisrioning  the  waste disposal  areas  would begin as soon as the 
final  surface contours have  been  developed,  the open pit mine w u l d  not b 4  decowissioned until after the 
m i m  is abandoned. If the  nine is to be abandoned fumedintsly  after  the coal required for the project 
has been recovered,  then rwestablishent of the flow of Hat  Creek through  the  pit  areas, allwing it to 
b e c o n  a lake. w u l d  efiectively sterilize  the 447 M of t h e m 1  coal in the No. 1 deposit and 445 Mt o f  

aggnpate in the upper Hat Creek quarry. The proportfon o f  the rmaining coal within the No. 1 deposit 
made inaccessible to further uploitation is U.2 percent of the m r i n i n g  coal resewes within the upper 
Hat Creek Valley. The large  reserves o f  coal and aggregate in the  area  tend  to  mitigate m y  adVersQ 
iwilct mine decomissioning  would have an the future  availability o f  these t w  resources. Oecowisrioning 
o f  tfl4 waste dfsposal  areas vould not further affect geologic resoureas of the valley. 

5.4 SOCIO-ECONOMICS 

5.4.1 Overall Considerations 

(a) Introduction 

All operating and other project-related employment would terminate  after the  35-year 
operating life of the proposed powerplant. The social and economic consequences of such a closure 
w u l d  depend  upon  the tachnology,  social, political  and econaaic  conditions prevailing  at furture 
points in rim. The follawing discussion, recognizing the difficulty i n  projecting future conditions. 
anbr asswtions about alternative future 'states" and  identifies  potential  impacts for each  alrrrna- 
rive scmario. 

(b) Scenario-expaneed  and  Oiversified  Economic Ease 

In  this scenario, Other large  scale  drvelopmnts such as. an aluminum slnlter operation. 
using nat Creek coal and pmvfncinl anenly supplies.  and a coal gasificatfon  plant  are assumed  to 
occur prior to  closure of the  proposed  Hat  Creek Project. If this  scenario was Correct, the workforce 
displaced f r o m  the  powerplant w u l d  be absorbed by the neu labour  requirements of other  projects. 
The population  size,  income  level,  housing  requirement and sewicl demands  would  not be significantly 
changed. Thq  cnmnunities  uould  probably  realize some land use and  jhysical  structure  changes. 

5 - 10 Part Four 



1 

5.4 SOCIO-ECONOMICS - (Cont'd) 
I 

I 

(c) Scenario-alternative  Developments 

In  this  scenario, it is anticipated that  other  development  projects  such  as  copper  mining 
would  not  be  able to absorb all the employees  displaced  from the  powerplant closure. The  subsequent 
loss in population, other  conditions  held constant,  would  probably result in business  failure, 
excess  capacity in social  infrastructure,  a loss in cornunity cohesion,  loss in property  and  higher 
tax burden. The  future economic state of the  cornunities might  be strong however  and the comunities 
would be able ta provide employment  and  income opportunities  thus  absorbing displaced workers  and 
their families. .. 

(d) Scenario-limited  Emvloyment ODportunities 

The  closure of  the  powerplant  at  a  time  when  there is  no alternative  developments  to 
provide  employment would obviously be disruptive to the  cornunities. In the local private  and 
public sectors. the full in demand for  goods  and  service would result in a  decline in income, employ- 
ment  and probably prices. Excess  capacity in housing  and social infrastructure would likely occur 
with  the associated economic consequences.  Social adjustment  problems would  be  expected as well. 

3 
5.4.2 Aesthetic Considerations 

The various elements of the powerplant and its appurtenant installations  have  been  divided  into 
two general groups  depending on  their visual presence. The  first  group  consists  of  elements which would 

I be  structures and have  a  considerable height or  width  or length. Included  are the  plant - including the 

turbine  enclosures,  stack, administration building, etc. - and  the  intake  structure,  transmission lines, 
airport structures and other above-ground improvements. 

m 

The  second general group  consists of installations which would  be either on or in the ground. 
This would  include  the  mine, roads, water  line  and  the  creek  diversion installation. 

groups o f  elements  outlined  above  were considered from the  standpoint "moth balling" - that is, taking 
Basic  assumptions have been made  regarding the  intent of the  term  "decomissioning".  The 

I the  plant structures out  of  service  and  protecting  them  by  covering  them  with long-lasting materials, 
sealing  windows  and doors. boarding up openings.  putting  protective  lubricant  coating  on  machinery, etc. 
In other  words,  the  plant would  cease to operate but would not be  dismantled or,  perhaps, partially 
dismantled if certain equipment were  to be used elsewhere. The  second  standpoint is based on  the  option 
of removing all equipment  for disposal and/or use elsewhere  and  dismantling and razing  the buildings. 

LI 

In the event that  the  decision is made to "moth ball" the 'struCtur=2s, there is no way to "moth 
ball" roads  and mines, the visual intrusions  would remain  the  same as they  were  while  the  plant  was 
operational. The  transient  observer may be puzzled by the  looks o f  the structures but the  resident 
observer would  probably  become  adapted to the  presence  of  the  decomissioned, closed plant buildings. 

I 

a 

In the event that  the buildings would be razed. however, it seems  probable  that  the  areas 
involved  would  return to  their natural appearance, if left  alone; or to farming or grazing pursuits, if 

m cultivated.  Daterminations  would  have to  be  made in the  future as to  the uses desired for  the deconnis- 

sioned lands.  If the  area  occupied by the plant  were to be  considered  for  revegetation  for  grazing 

.I 
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5.4 SOCiO-ECCNOHICS - (COnt'd) 
purposes or for  agricultural  cropland.  the  foundations  of the buildings  would  have to  be removed t o  an 
appropriata  depth  and  the  prepared areas would  have t o  be filled in with topsoil  and  planted  for  the 
intend8d use. This a s s w d  procedure would.  obviously. coqletely remove  any mvironmntal impact  occur- 
ring f m a  th8 plant  and would nstore the  area ta i t s  preconstruction aspect. 

Ir 

I 

In-ground or subterranean units of the plant  would present different options  and  treatment 
procedures.  It is assusd, for -10. that  the  water line  piping would simply b8  cut off and left in 
the ground. sinc. it would be costly ta excavate and  rHnave it. The pumphouses  associated with the  line 
would be razed  and the a n u  formerly  occupied by then would b8 seeded or planted. The  reservoir  would 
presmably  be drained, filled in and planted. Th. access road could  either be removed (and the area it 
fOmerlY Occupied SQeded); or it Could b8 cut  Off  and abandoned. The  Hat  Creek  diversion canal, CQndUitS, 
and  associated  risarvoirs  and  roads  could be  abandoned and. in the case of the reservoirs  and  canal, 
drained  and  filled in. 

In these instances of u j o r  in-ground  installations.  such  as  the Hat Creek diversion.  the water 
nservoir ard  the access road  (and their appurtenant  structures), It seems reasonable  to assup* that the 
provfncfal g o v w n w n t  would b. interested in obtaining (om. or all elements  as major improvements to the 
area. Arrangwnts could  be  mad8 to  deed  tham over to the Crown, if further use could be mad. of the 
insUllations for agricultural  irrigation  and transportation needs. 

. The laqest single in-ground fnstallation is the  mine and it  is also  the one which  would  occasion 
th8 greatest amunt o f  e f f o r t  in th8 event o f  decomissioning. At this t i m  it is not known whether  the 
decodssioning of thq plant  would be coincident  with  thQ  decomisrioning  of  the nine. It  is possible 
for the plant t o  shut  down  permanently  and coal f r o m  the min8 to be marketed elsowhere. 

Yith  the  cassation of mine production  and  its  shutdown.  enormous  amcunts of material uould be 
required ta  flll in the excavated are& Consideration could be given to fill  in tne nine with  material 
f m a  the uaste  disposal a n a s  with a ffnal covering o f  about 5 n of sail and  grass/shrub/trea planting. 
This may be a  suitable approach,  since the vast  quantities  of soil required for  a  complete fill-in  would 
be of prohibitive expense,  even if it wen passiblm to obtain the necrssar/ material. 

I- 

m 

5.4.3 Recreation L 

Quantifying  recreational  activity  days in the project area for the  post-operational stage is 
not d e m  feasible  becausa  of th8 extremely  long ti08 horizons involved. Post  operational  impacts w u l d  
themfore be related ta th8 physical conditfons  that could  prevail  beyond 2020. The major changes  at 
that tine would be the nroval  of the  physical  facilitier  Including  the  plant,  conveyor. transmision 
structures  and other features  directly nlated to the function of electric power generation  and coal 
handling. Major infrastructure  items such as access roads and water line  would or could remain. The 
landscape  would  have  been  changed by the creatfon  of ash  disposal  areas  (which  it is assumed  would  have 
been covemd and revegetated) and the  open pit  mine. Assuming  the nine could b8 filled with  uater by 
natural  drainage over a few years.  and further assuing  the water is of adequate  quality ta support 
aquatic  life, a recreational  asset  would  have been created. it is quita  conceivable,  assuming  steadily 
increasing  demands, that pwple would be attracted to what could be known as  "Hat Laile" and either a 
public camping  site or a private n s o r c  developmant could conceivably be developed. The  adjacent ash - 
disposal  areas  and  plant  site  would have h e n  covered.  seeded  and  allowrd  to regrw to  as natural a 

m 

I 

- 
m 
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SOCIO-ECONOMICS - (Cont'd) 

condi t ion as f e a s i b l e  thus a t t rac t i ng  game species and allowing for increased  levels of hunting, backroad 
t r a v e l  and other  outdoor  pursuits  that may be popular  at  the  t ime.  Angling would increase and boating 
would be possible due t o  the  presence o f   t h e   w a t e r f i l l e d  mine. In   addi t ion,   angl ing would continue on 
Hat  Creek i t s e l f .   I n  summary, from the  perspective o f  outdoor  recreation  opportunit ies,  posit ive advan- 
tages could accrue i n  the  post-operational phase. 

NOISE - 
5.5.1 Plant 

A t  the  t ime  o f   th is   wr i t ing  there  is   not  enough information  available  about  the  procedures and 
equipment tha t  would be requi red  for   p lant  decommissioning t o  allow a quantitative  analysis  of  the 

resul t ing  noise impact. 

5 . 5 . 2  Mine 

By comparing the t o t a l  volume o f  mater ia l   to  be  moved per  year  during mine product ion  wi th  that  
t o  be  moved during p i t  reclamation, it would  appear that   the  level  of act iv i ty  dur ing  reclamat ion would 
be about 2 t o  4 percent of that   dur ing mining.  This would correspond t o  about 14 t o  17 dB(A) reduction 
i n   p i t  generated  noise assuming s im i la r  equipment i s  used. Also,  there would be little a c t i v i t y   a t  
ground level  t o  correspond to  the removal of  superf icials  during  mining and both  b last ing and coal  prepara- 
t ion  noise would be absent.  Combining th i s   w i th  the much shorter  duration of the  reclamation  act ivi ty 
( 5  years  versus 35 years  for  mining) it i s  concluded that  the  overal l   noise impact o f  p i t  reclamation 
would be much lower  than  the  preceeding  mining  activities. 

The reclamation of waste disposal areas be complete by the  t ime  mining  act ivi ty ends.  Hence, 

th is   rec lamat ion  act iv i ty   no ise would be  masked  by the  noise produced by the mine operation. 

5 . 5 . 3  O f f s i t e  F a c i l i t i e s  

A s  with  the  p lant,  no detailed  plans have  been made yet  regarding  the decommissioning o f  the 
o f f s i t e   f a c i l i t i e s .  However, on a qual i tat ive  basis,   the  noise  impact  of   of fs i tes  decomissioning would 
be less than  that o f  their   construct ion.  
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CHAPTER 1.0 - RECOMMENDED MITIGATION MEASURES 

1.1 :NTROOUCTIDN .. 
Part  Five of t h i s  EIAR addresses mi t iga t ion  and compensation measures which  would protect   the 

environment and minimize  disturbances t o  humans should  the Hat Creek Project  proceed. Mi t igat ion  re fers  
t o  s i t i n g  and design  features  which  would  avoid o r  minimize  adverse  impacts. M i t i ga t i on  measures include: 
(1) s i t i ng ,  ( 2 )  design  features  incorporated  during  conceptual and Preliminary  project  design. (3 )  planning 
for   const ruct ion and opera t ion   ac t i v i t ies  and (4)  standard B.C. Hydro environmental  requirements f o r  
construction  contracts. Compensation, i n   con t ras t .   re fe rs   t o  payments f o r  resource  impacts  which  cannot 
be mitigated. 

m 

;I 

Mit iga t ion  measures incorporated  during  preliminary  design were developed i n  the  following 
manner.  Each major p ro jec t  component as wel l  as i t s  loca t ion  was evaluated  during  the  preliminary  engi- 

neering phase.  Proposed  systems  were then  selected from the  a l ternat ives by comparing the  technical 
engineering,  engineering-econolhic and environmental  benefits  associated  with each  system al ternat ive.  

Mi t iga t ion  measures developed  from the  prel iminary  design phase are based  upon the  impacts 
presented i n   P a r t  Four  of  the EIAR and the concerns of  the  various  environmental  resource  specialists. 
Data on costs,   ef fects on  system r e l i a b i l i t y  and the  environmental consequences o f  substantial  cross- 
d isc ip l ine   t radeof fs  have not been included i n   t h i s  discussion. Thus. proposals t o  mi t igate  pro ject  
impacts  are based upon par t ia l   in format ion and should be treated as pre l iminary  in   nature.  

Formal evaluatioh  of  the proposed mi t iga t ion  and compensation programer would be undertaken i n  
the  benefit-cost  analysis and the  results  presented i n  the  Environmental  Impact  Statement. These data 
would  serve as the  basis  for   the  u l t imate  mit igat ion  progrme  which would be developed  through the 

licensing  process  should  the  project proceed. 

a 
Chapter 1.0 i s  developed top i ca l l y  on the  project  time  horizon  according t o  preconstruction, 

construction.  operation,  decomissianing and rec lamat ion   ac t i v i t i es .   M i t i ga t i on   i s  developed  by  resource 
area. Design features  presently  incorporated. and actions  planned for Construction and operation  are 
discussed. 

w 

c 
1.2 PRECONSTRUCTION MITIGATION PROGRAMnES 

Preconstruction s i t e  a c t i v i t i e s  f o r  the  powerplant, mine and o f f s i t e   f a c i l i t i e s  were  compara- 
t i v e l y  minor  events  associated with  geotechnical  exploration,  the  bulk sample p r o g r m e  and surveying. 
Speci f ic   s i te   act iv i t ies   inc luded:  

1. Construction and opera t ion   o f   the   d r i l l  canp, 

I) 

2 .  Construction  of temporary  access  roads. 

I 3. I n s t a l l a t i o n  of temporary power l ines.  

4. Exp lora tory   d r i l l i ng .  

rl 
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1.2 PRECONSTRUCTION MITIGATION PQOG2AMES - (Cont'd) 
5. Surveying. 

5. A Bulk Sdmple P m g r m c .  

7. Land acauisition. 

8. Environmental sampling. 

9. Archaeological exploration. 

Hitlgation measures vere developed for  the Bulk Sample, Envlronmsntal Sampling and Drill Programmes. 

1.2.1 Bulk S a m l e   P r o g r m e  

Bulk Sample P r o g r m e  mitigation  measures  included  the  designation of  a buffer zone  running 
parallel to Hat  Creek in which no activity took place,  The'design of the  waste  rock and overburden  dump, 
and  its  location  protected Hat Creek f r o m  increased  suspended  solids  and  mine  leachates  caused by excava- 
tion. Tha  design of the l o n r  face  of  the main dump required  that coarze material  provide a rip-rap 
cover. To ensure  that  runoff  from  the  coal, coal vaste storage piles and work areas  vould n o t  drain  into 
any open vater courses.  areas were dltched and s m a l l  dams constructed f o r  runoff  inpoundmcnt.  Selection 
Of  tho coal truck haul routes and the  scheduling  minimized conflict  vith local traffic and the  public 
va11-being. 

1.2.2 Envlronnental  Samolinq P r o q r m e  

The Environmental  Sampling  Program.  required that all intrusions by project personnel i n  Hat 
Creek  Valley be carefully  scheduled vith the onsite  coordinator to minimize  disturbance of area 
residmts. 

1.2.3 Geoloqical  Orillina  Prooramne 

The Geological  Drilling P r o g r m e  required that geotechnical  exploration be preceeded by arc3aeo- 
logilts who exmined each  drillsite  and site  access road prior to  dlsturbance by the drill c7-s and 
heavy  machinery  operators.  Preliminary  sits  activity  mitigation  measures  tenefitted  the  grogranme  of 
archaeological  exploration in the valley  because it increased  surficial coverage o f  'cultural heritage 
resources. In addition to the  measures  already  implesented, a  comitllent has  been made  that all prec3n- 
struction  facllities, ac:ess roads  and  structures  vould be reiwved and the  Sits  reclaimed  should  the 
project not  proceed. 

1.3 CONSTRUCTION XITIGATION PROG?AlrWES 

Proposed  construction  aitigation  measures  include both tmical B.C. Hydro  contractual  require- 
ments to  protect tho environment and minimize  disturbance to Others  during  CnnstrUCtiOn, and specific 
tachnical  recormendations t o  ?rotect air  quality, water resources, land resourcs. social  considerations. . 
archaeological and historic sites. 
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1.3 CONSTRUCTION  MITIGATION PROGRAFlMES - (Cont'd) 

I 
1.3.1 B.C. Hvdro  Contractual  Reauirements  which  would Mitioate Construction  Impacts 

Typical  mitigation  measures specified in E.C. Hydro  contracts  are designed to protect  environ- 
mental quality. The following  list  highlights the standard contract  terms of reference: - 
1. Preservation of Flora and Fauna 

B.C. Hydro  would refrain  from  destroying.  removing or clearing  trees,  timber  and  shrubs  to 
an extent greater  than is necessary for project construction. Such measures  also include sanctions 
against  employees illegally hunting, disturbing,  capturing or destroying animals  and birds. or 
illegally taking  fish  from  any waters. 

2. - 
All fossils. articles o f  value or antiquity  and  structures.  and other  remains or things  of 

geological or archaeological  interest  discovered on the  site  would  be  the absolute  property of 
B.C. Hydro. A l l  reasonable precautions  would  be  taken to prevent  workmen or any other  persons  from 
removing or d m g i n g  articles  of historic or archaeological  importance. 

3. Erosion Control Seeding 

Erosion  control  seeding  would be applied to soil slopes  where  required  to  protect  the 
soil. Seeding, fertilizing, mulching  and  watering would  be  performed to  minimize erosion. All 
slopes  would be erosion-control seeded  and  the  seed  mixture would be developed in concert  with 
a.c. Hydro Specialists. 

4. Soil Testing 

Soil to be seeded would  be tested  to  determine  the requirements for  water,  fertilizer, 
mulch  and  seed species. 

5. Soil Preoaration 

fertilizer  and seed. 
B.C. Hydro  would  repair all erosion  and  other  damage  to  slopes prior to the application of 

6 .  Seedina 

Seed. fertilizer  and mulch  would be applied evenly in one  operation  with a hydro-seeding 
machine using water  as a carrier, or in a manner approved by E.C.  Hydro  specialists. 

7. Convenience to Others 

To avoid  inconvenience to local residents, E.C. Hydro  would  give  notice 14 days in advance- 
of starting  any work  which  might  inconvenience or endanger traffic. Notice o f  road closures  and 
provision  for  detours  would also be standard protocol. All work would be conducted i n  Such a manner 
as to ensure  the least interference  with other traffic. 
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. 1.3 CONSTRUCTION  MITIGATION P R O G R M E S  - (Cont'd) 
8. Availabilitv and  Use o f  the  Site 

B.C. Hydro  would comply with  the  Highway Act. observe load limitations and clearances 
which  were in force for governing  and  regulation o f  traffic  on any public  roads  over which it was 
nu8ssary to  transport materials. T m r a r y  roads  would be built if .necessary tJ maintain  accpss on 
publlc  and  private roads. 

9. Prevention of Vater Pollution 

8.C. Hydro  would  ensure that solid matter. debris  and other  contaminanb and vastes would 
not  enter  streams,  flowing  or  dry watercourses, lakes or underground water sources. 

IO. Dust  Abatement 

During  construction B.C. Hydro  vould  provide all equipnnt and  materials to minimize 
dust. 

11. Water Suooly 

B.C. Hydro w u l d  operate and luintein  supplies o f  water required  for  the construction 
wrk. This would include  provision of  storage,  pumps,  piping and ancillary  equipment  required to 
satlsfy nater needs. 

12. Ooraterina and Orainaqe 

Ocslgn.  construction  and operation of a11 diversions  and  dewatering drainage systems 
nuessary for  construction  vould be the responsibility of B.C. Hydro. 

13. Seuaqe  Disoosal  and Wastewater 

8.C. Hydro would  provide  and naintain  facilfties for  the  disposal o f  sewage and  vaste- 
water. On no  account would B.C. Hydro discharge raw sewage or  polluted uatzr into  natural 
watercourses. lakes or  ponds, or near  reservoir  sites, camps. vorksites or buildfngs. 

*. 

I 

L 

c 

14. Refuse Disoosal II 

B.C. Hydro  would collect and dispose o f  refuse  from tnc project  premises. The refuse 
would be deposited i n  metal,  covered,  flyproof cans set in approved  locations. Garbage would be 

r-ved at  least twice per week. 
I 

15. Born* Areas 

Only  deslgnated or approved born* areas  would be developed by 8.C. Hydro. 
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1.3 CONSTRUCTION MITIGATION  PROGRAMMES - (Cont'd) 

I 

I 

16. Sooil  Disoosal  Areas 

Surplus  materials  would be removed to spoil disposal areas. Each spoil  fill would be 
developed in an  orderly  manner  and in such a way  that  it  would not interfere  with  the natural drainage 
in the area. The  amount  of  materials placed in any spoil disposal  area, and  the height and  slopes 
would be controlled.  Spoil  fills would  be  stable  within  themselves and would  not  cause instability 
of adjacent  natural slopes. 

These 16 generic  construction  mitigation  measures  would  be  evaluated on a site  specific basis  Prior  to 
implementation. They could be  superseded  or modified by site environmental  personnel or by measures 
identified i n  the  Detailed Environmental Studies. I 

I 

1.3.2 Recommendations  to  Mitiaate  Powerplant  Construction  Imoacts 

The specific  technical recommendations  summarized in this  section  are based upon  the  results of 
the  Detailed Environmental Studies  Programme  for  mitigation  of  construction impacts. Only  major  project 

a actions which  would require mitigation  measures  are addressed. The general  environmental mitigation 
measures  described in the  foregoing  would  apply  to  each  project component. 

rl (a) Heteorolow - Air  Quality 

m 

II 

During  the  construction  of  the powerplant, the  main  air  quality  concern  would be fugitive 
dust emissions. Activities  which  produce  fugitive  dust include  road construction,  grading  and 
excavation, erection o f  buildings. and  facilities,  and  concrete batching. Gaseous  vehicular  emissions 
wovld  also be produced, but their  air  quality  impact  is expected to be negligible. Steps  which  are 
suggested  to reduce the  air  quality impact of plant construction  activities  are  therefore  directed 
at  reducing  fugitive  dust emissions. These  measures  include  watering o f  roadways  and other  construc- 
tion  areas,  revegetation  of  construction  areas  as soon as possible  after  construction  activities 
have  ceased, and covering  of vehicles in motion  when  transporting  materials  which  are likely to 
become airborne. 

(b) Water Resources 

(7) Surface and Groundwater 

The  following  mitigation  maasures  should  be  examined  during  the  detailed design 
phase. These  steps  would  ameliorate potential construction impacts. 

1. Ponds or lagoons  which  receive  contaminated  water should be constructed to minimize 
groundwater contamination. Areas  to De utilized for coal storage should also  be 
prepared to minimize seepage. 

2. After definitive geotechnical results  are  available, a final determination  on  whether 
to line ash ponds should  be made. Although  the  area is characterized by relatively 
low soil permeabilities,  the potential to  mitigate  any  groundwater  contamination from 
heavy  metal  leachates by lining ponds  with highly sorptive and low permeability 
materials,  such  as  bentonite,  should be studied  prior  to ConstruCtion. 
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1.3 CONSTRUCTION  HITIGATION P R O G R M E S  - (Cont'd) 
3. Reclamation  should  proceed as soon as  possible on all disturbed areas. This  would 

include short-term  reclamation measures on ail areas  temporarily inactive. 

4. Vegetated filter strips  should be utilized where possible  between all disturbed  areas 
and $urface drainage  ditches, creeks  and streams to  Control  and  minimize sediment 
loss. 

5. Strlpping o f  vegetation and topsoil  from  sitas  designated for  develoyent of project 
facilitfes  should be limited to only areas  needed  for c0nst;uction. 

6. No significant  terrain disturbances should be undertaken  before  the  relevant drainage 
and.emsion CJntrol  measures were installed. 

7. Consideration  should  also be given  to  utilizing ''dedicated" Sedimentation lagoons  to 
minimize  the  inclusion o f  runoff  from  undisturbed areas. 

8. Discharge of sanitary wastes to Harry Creek should be avoided.  Conaideretion  should 
b* qlven to the  design o f  a  single sanitary waste  treatment system  to serve both  camp 
and  construction facilities. Sedimentation lagoons  discharging  to  Harry Creek should 
be designed  to e n s u n  that  the  cmbination o f  lagoon  relaares  and  natural f l o w  do not 
a c e d  the creek's  natural  capaclty. If coagulant use is deemed necessarI  for s t o m  
water clariflcation,  potential water  quality effects  should be assessed in conjunction 
w f t h  coagulant choice. 

(11) Fisheries and Benthos 

It i s  recommended  that mitigation o f  powerplant construction impacts  include 
adequate erosion control to prevent siltation o f  Hat Creek. This could take  the  principal 
fom of settling basins constructed along fledicine Creek, since  this  creek valley w u l d  

could be diverted to this drainage basin. Revegetation of a11 disturbed areas should be 
ultimately be used for ash and  mine waste p e m n e n t  storage. Runoff  from the plant site 

completed  as soon as  practicable In order to  minimize  siltation  to water sources. The 
timing o f  major  construction  actlvities rhich could  introduce  suspended  solids  into  Hat 
C n e k  should  avoid trout spawning  and  rearing periods (i.e. late  May  to August). 

Increased fishing pressures frcm the work force CJuld be limited by prohibiting 
flshing,  alt9ougn  this  course  of  action is probably  neither praeical nor enforceable. It 
is expectad that  much o f  the  increased  fishing  pressure  due t o  the  presence o f  the  construc- 
tion force  would be exerted on thl  Thompson River and Other more  attractive fishing areas 
outsid.  of Hat Creek Valley. This  should be regulated or might be compensated by stocking 
and  management  measures on those water  bodies  capable Of sustaining  increased  fishing 
prsssures. 
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1.3 CONSTRUCTION MITIGATION PROGRAMES - (Cont'd) 

a 

I 

(c) Land Resources 

( i )  Physical Environment 

Soi ls  have been i d e n t i f i e d  as the  principal  cmponent of the  physical  environment 
which would be affected by powerplant  construction. I n  general,  the  potential  impact  to 
the   so i l s   in   the   v ic in i ty   o f   the   powerp lan t  and associated f a c i l i t i e s  i s  considered t o  be 
minimal. However, there a r e  several so i l   un i t s  which have the  potent ia l  f o r  dusting, 

a l k a l i n i t y - s a l i n i t y  and erosion problems. These units  are found i n  t h e   v i c i n i t y  of  the 
proposed  Medicine Creek ash disposal area. These so i l   un i ts   a re   po ten t ia l  problems  which 
should  be  mitigated  during  construction. 

Minimizing  the  erosion  of  these  soil  units i n   p a r t i c u l a r ,  and others  affected by 
plant  construction, would  reduce the impacts. It i s  recornended tha t   the   so i l   un i ts  
susceptible  to  erosion be avoided during  construction.  In  the  event  that  they must be 

disturbed.  stabil izing  techniques such as contour  slopes and revegetation  should be imple- 
mented imediately  af ter   d isturbance.  Vehicular and const ruct ion  t ra f f ic   should be 
rest r ic ted  to   spec ia l ly   const ructed access roads to   n in in ize  d is turbance  to  s o i l  re ta in ing  
vegetation. Where such vegetation must be disturbed,  chemical and water  sprays  should be 
used t o   s t a b i l i z e  slopes while  the  revegetation progammes are conducted. 

(ii) Natural  Veaetation 

Engelnann Spruce - Grouseberry - Pinegrass, Douglas-f ir  - Pinegrass and Kentucky 
Bluegrass  would be the largest  natural  vegetation  associat ions  disturbed by p lan t  
construction. 

Each o f  these  associations,  with  the  exception of the Kentucky  Bluegrass  Associa- 
t ion,  have  been rated as low i n   o v e r a l l   s e n s i t i v i t y .  The resul tant  impacts  are  considered 
t o  be minimal. One other  association,  WillorSedge Bog. i s   ra ted   h igh   sens i t i v i t y .   Th is  
association  occurs i n  the  Medicine Creek ash d i s ~ o s a l  area. 

The primary means to mitigate  the loss o f  sens i t ive  vegetat ion  is  t o  relocate 
the   f ac i l i t i es .  However, due to  the  small  area of   sensi t ive  vegetat ion  involved and the 
importance o f   op t im iz ing   f ac i l i t y   l oca t i ons   f o r  economic and operational  eff iciency  reasons, 
a l ternate measures should be the  primary  consideration.  Construction  act ivi t ies  should be 
planned to   d is tu rb  as little vegetation as possible.  Vegetation  associations  with  charac- 
te r i s t i ca l l y   uns tab le  slopes  should be avoided. Access by construction machinery and 
personnel beyond a predefined work area f o r  each f a c i l i t y  should be rest r ic ted.   Traf f ic  
should  be  confined t o  access roads and passage through  undisturbed areas  prevented. 
Vegetation  losses can be minimized by designing  minimal  width  rights  of way. 

Revegetation progrmes  could  minimize  the  impact o f  vegetation  losses. These 
programmes should be i n i t i a ted   a f te r   cons t ruc t i on   ac t i v i t i es  stop.  Plant  species used t o  
revegetate  land  should be careful ly  selected t o  minimize  the  effects on established 

vegetative  associations caused by rap id changes i n  species  composition due t o  competit ion 
from exot ic  species. 
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1.3 CONSTRUCTION MITIGdTION 240GXMES - (Cont'd) 

Effects due to  dusting  could be minimized by fo l lowing  the  mit igat ive melsures 
f o r  so i l s  as described i n  the  preceding  subsection,  Physical Environment. M i t i ga t i on  o f  
indirect   ef fects.  such as intercept ion o f  near-surface seepage nater  could be achieved 
thmugh  ident i f icat ion o f  very  shallow  groundwater areas and avoidance. These areas are 
part icular ly  suscept ib le to effects f r o m  f a c i l i t i e s  which require  extensive  foundations 
and supporting  structures. 

(iii) - 
>Wst i r r eve rs ib le  environmental  impacts o t  plant  conatruct ion on w i l d l i f e  a m  

associated with habitat  removal. The habi tats mst sensi t ive to disturbance i n  the Hat 
Creek Valley  are  the wetlands, the  r iparian, and the sagebrush Wi ld l i fe   haoi ta ts .  The 
impact of habitat  lossas i n  these  areas  could be reduced  by: 

1. Measures t o  minimize  loss of sagebrush habi ta t  wherever possible (e.g. re locat ion of 

' temporary topsoi l   stockpi les would  reduce  sagebrush habitat  loss by 66 ha). 

2. Careful  location of cons:ruction f a c i l i t i e s .  which would avoid  the  destruction o f  t*e 
wetland and r ipar ian  haei tats.  

H m  population  influx  associated  with  the  construction o f  the Hat Creek f a c i l i t y  
would  increase  local  hunting  pressure. Measures a r e  recornended to d is t r ibu te   th is   hunt ing  
pressure  over a large  area by discouraging  hunting in Hat Creek Valley and along  the 
access corr idors o f  Medicine Creek and Cornnell Creek. This  hunt ing  restr ict ion Should 
includa  waterfowl,  upland game birds,  furbearws and b i g  game.  The E.C. Fish and Wi ld l i f e  
8ranch  should be consulted  concerning  regulation o f  hunt ing  act iv i t ies  fn  the  val Iey.  

i n  addit ion t o  hunting  pressure,  uncontrolled ac:ess would d i s t u r b   w i l d l i f e  due 

r x r e a t i o n a l   f a c i l i t i e s  Such  as d i r t   b i k e   t r a i l s  and cross-countr]  ski t r a i l s  be developed, 
to Increased  recreation i n  the  remaining  natural  areas o f  the Hat Creek Valley. Should 

they  should be located  to  avoid  important  vi ldl i fe  habitat.  I n  par t i cu la r ,   p r ise  waterfowl 
habi tat ,  such as wetland.  should be protected from uncontrolled access. 

The domestic  garbage  associated with  the  construction camp should be disposed of 
i n  sue> a manner tha t  it i s  unattract ive (burned) and unavaiiable  (fenced and bur ied)  to 
black and g r i zz l y  bears. All barbed-wire fences erected  to  exclude  livestock  should be 

constructad so as not to block o r  obstruct  deer movements. 

Revegetation  programes  associated  with  construction  activities  should  take i n t o  
consideration  the  forage  species favoured by ' the   loca l   b ig  game. An e f fo r t  should be made 
to   es tab l i sh  these  species on exposed o r  disturbed areas. 

( i v )  

A large percentage of  the  land  disturbed by construction o f  the  plant i s  CoOSi -  

dered to be productive  forest land. This  fonsted  land Comprises 0.42 2er:ent O f  the 
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CONSTRUCTION  MITIGATION  PROGRAMHES - (Cont'd) 
total forested land within 25 km of  the  plant site.  ?he majority  of  the  productive land 
rated  as "good site class" is found in the  area  of  the proposed  Medicine Creek ash  disposal 
site. Mitigation  of  the impact to  forestry  could be approached in two different ways, by 
forest  resources  and by forest industry. To mitigate  effects on forest  resources. project 
facilities should not be located on good or medium  rated  forest land. Rather, areas rated 
as either  poor  or low site class, or  those  which have been logged within  the  preceeding 
5 years,  and  are  not in regenerative  growth  stages,  should  be used for  facility siting. 
To mitigate  effects on the  forest  industry,  clearing  and  grubbing  should be coordinated 
with logging  operations. In this  manner, little or no timber of  comercia1 value  would be 
lost. 

Added  traffic  during  construction  could  also  affect  logging  traffic  in the 
valley. This effect can  be  mitigated  through  the  development  of  multiple use roads. New 
roads could be sited to minimize  conflicts  with long-term logging  operations and  recrea- 
tional  traffic on  Highway 12. Multiple use of  construction  access roads  could also be 
accomplished by radio  controlled traffic. 

Aqriculture 

Construction impacts associated  with  the  plant,  mine  and  offsite  facilities  on 
agricultural activities  could  be  ameliorated by the  following measures. 

1. Activities  which  produce  dust s h w l d  be controlled by watering  and revegetation. 
(Such  control is now planned by E.C. Hydro.) 

2. Loss of irrigated crop land should be reduced by the  relocation  of  drainage  ditches 
away from presently irrigated fields. 

Cultural Heritaqe Resources 

be reached between E.C. Hydro and  the Office of  the Provincial Archaeologist in accordance 
An agreement to  mitigate  adverse impacts from  Construction  of  the plant  should 

with  the  Heritage  Conservation Act Of  1977.l Options  to  be  considered range  from  preserva- 
tion by avoidance,  to  complete  or partial excavation  of  all, or a selected  sample,  of  the 
cultural heritage  resources  sites  prior ta construction.  ?he presence  of cultural heritage 
resource  specialists in the field  during construction  would  provide  for timely attention 
to  sites  encountered unexpectedly by that activity. 

(d) Socio-economics 

( 7 )  Overall Considerations 

The mitigative  measures  outlined  in  Section 1.3.2(e), Noise,  would  minimize  the 
impact  of  noise on residential areas near the  project  during plant  construction. The 
recornendations in Section 1.3.2(a). Meteorology - Air  Quality, would reduce  fugitive  dust 
emissions  which would affect visibility and the  aesthetic  quality  of  the land resources. 
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1.3 CONSTRUCTION YITIWTXON ? R O G M E S  - (Cont’d) 

I t  is recmsnded  that B.C.  Hydro provioe sufficient  lead time  betneen the 
announcement  of a  decision to proceed w i t h  the  project and the s t a r t  of construction  to 
ensure both the  timely  availability of several  lots  for  imigrant  residents and the time 
needed for expansion and structural changes i n  the  local government administrations. 

L 

-. 
In order to reduce pressure upan comni ty   recrea t ion   fac i l i t i es ,  i t  is recop- 

mended that 8.C.  Hydro provide a basic  quality  playing  field  as a par t  o f  the  construction 
ca r4   f ac i l i t i e s .   I t  is also recomended that B.C. nydro contract a scheduled bus service 
fo r  evening recreation t c  and f r o m  the  construction camp and the  villages of Ashcroft and 
Cachs  Creek. This servics would minimize parking  pressure i n  the  comunities and minimize 
t raff ic   re la ted problems. 

( i i )  Recreation 

In general,  mitigation o f  recreational impacts  can be accomplished e i ther  by 
shifting  the  location O f  the  project or By muifying  operational modes. Shifting  the 
location of the  project to a si te  outside  the  valley  is  not  a viable  option. b u t  changing 
t h s  location of pmjec t  components could  possibly reduce  impacts. Changes i n  operational 
mode could also affect recreation by possibly  decreasing impacts on natural  resources. 
Changes in  project  CompOnQnt locations or operational mode  would  make  Only sinal1 changes 
i n  recreation impact. b u t  those  options  nhich  cluster  facilities  are  better than  those i n  
which facil i t ies  are  dispersed, and those  operational modes that achieve  higher  levels  of 
water and a i r   qua l i ty  w i t h  least  disturbance of natural  resources would be desirable. 

Specific  mitigation  suggestions  include the following: 
II 

1. Precautions t o  limit dust  emissionr.  noise.  erosion,  vegetation damage anddisturbance 
of wildlife. 

L 

2. To the  extent  feasible.  schedule  construction  activities  to  coincide  nith  periods of 
lo r  w r e a t i o n  dmand. 

( i i i )  Aesthetics 
I 

Construction ac t iv i t ies  would create  noise.  dust and debris i n  the  area. F o r  
tunately. t h s  aesthetic imoact o f  these  operations o n  residences would  be  minimal.  However 
certain  mitigation measures a m  suggested. 

* 

Contractors  should be required  to estab1,ish cleaning  procedures on local  roads, 
so that  debris, mud and dust would not bo “tracked“ fmn the  Construction site into  local 
Comercia1 and residential  areas.  Onsite d u s t  Control mQasures, including  water  sprinkling 
and/or chmical treatment of roads and construction  areas, should be undertaken to keep L 

dust t o  a minimum. In addition,  steps should be taken t o  assure an orderly develooment  of 
the powetrplant  comolex w i t h  a minimum of disruption  to  the  si te.  All areas which  would 
not be occupied by project   faci l i t ies  should be lo f t  i n  their  native.  undisturbed  states. ~ I 

I f  necessary.  fencing.  flagging, or other means of identification should be employed to 
prevent  unauthorized  persons or equipment from entering  undisturbed  areas. 

= 
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1.3 CONSTRUCTION MITIGATION PROGRAWES - (Cont'd) 

II 
(e) Noise 

During  plant  construction,  it is  recomended  that  the following  acoustical  measures be 
implemented  to  minimize  noise levels. 

1. Silencing  equipment on  all vehicles  should be maintained in good  working condition. 

I 2. Blasting  activities  should be scheduled  during the normal working hours. 

3. Plant  construction  activities  should  be  conducted  during  a  single 8-hour day shift. 

4. Public  address  system  noise  should  be controlled. 

5. Steam  line  outlets  could  be  fitted  with  silencers to reduce  the  noise  levels  produced  during 
steam blowout  prior  to  startup  of  each  generating unit. (This non-efficiency  measure  would be 
costly, however, and would be an  extreme  measure  to control noise  during a  single  short clean- 
out  period for each unit.) 

I 
1.3.3 Recornendations to  Mitigate  Mine  Preoroduction  Phase Imacts 

(a) Meteorology - Air  Quality 
Preproduction  development o f  the mine  would  Consist  of typical mining activities. These 

include removal of  surficial material and  overburden,  conveying and dumping. Such  activities,  as 
well as  windblown  dust from exposed areas. would  produce  elevated  suspended  particulate  concentra- 
tions in the imediate mine  vicinity  out  to a few  kilometres from the excavation. Suspended 
particulate  concentrations  would have some  impact  on  visibility  in  the  adjacent  surrounding area. 
It could  produce  some  slight  decrease  in telaperature  in the  imediate vicinity of the mine. 

construction  activities  at minimal levels  should  be implemented. These  include  frequent  watering  of 
Various  mitigation  measures  to keep the  expected  air  quality and climatic  effects  of  mine 

haul roads  and  exposed  surfaces,  a  speed l i m i t  for haul-road traffic,  revegetation  of  disturbed 
areas  soon  after  activities  have  ceased,  and  enclosure o f  the Conveyors and transfer  points. 

I (b) Water  Resources 

(0 Surface  Water  and  Groundwater 

The  following  measures  are  recommended  either  for  implementation  or evaluation. 
The  Cost effectiveness  of  each recmendation should  be  considered  prior  to  incorporation 
in the project  design  or  preproduction plan. It is recommended that: 

- 1. Areas to be  utilized  for  storage  of coal and  low  grade  waste  be  prepared in a manner 

to  minimize  seepage and groundwater  contamination. 

2. In  addition to  the proposed  main  sediment control lagoons, temporary  drainage  ditches 
and settling  basins be constructed as required to minimize  sediment  in runoff. 
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1.3 CONSTRUCTION NITIGdTION P40GRPWES - (Cont'd) 
3. The Houth Meadows and nedicine  Creek  waste disposal containments  (embankments) be 

de3ign.d :a ,minimize seepage  through :he rfrvctures in ord5r to reduce the  quanrity 
o f  contaminated 'water to be treated and discharged :o Hat Creek. 

.- 

- 
4. Access by livestock  to coal stockpile  drainage  waters, and perhaps  nine seepage. be 

prevented because Of the  potentially  poor quality of  these uaten. 

5. Consideration be given to implementing  for  the  mine  those  mitigation  measurcs p e r  
taining  to revegetation. and sediment and erosion control previously discussad  under 
powerplant  construction  (Section 1.3.,?(b)). 

The  following  measures are recornended  for  further consideration: 

1. Ffnney  Lake is judged to have some  aesthetic and recreational value. Consideration 
should be given to maintaining  the  lake,  provided it is shown not to  contribute  to 
groundwater  recharge and slope  instability in the area. If the  existing  discharge 
control structure at the lake outlet  were  lowered  to  a level 1 m below  the  present 
average s m e r  levels, natural seepage  could be negligible and large  portions  of  the 
lakb m u l d  rrmain. This would  also  prevent  a potential impact on livestock  nater 
supply. 

2. If Finney and Aleece lakes were drained. the  procedure should be conducted  during 
high flow in Hat Creek. In addition,  the quality of  the bottom water should be 
assessed  prior to draining in order to allow  better  predicticn  of any impact sn Hat 
Creek  water quality. 

IL 

( i l l  Fisheries and Senthas 

The primary  impact to aquatic biolow of the construction  of  the  mine is the .c 

loss of approxinately 7 ia of  the natwal stream habitat. Some  of the lost production 
could be offset  to  a  degree by the additional reservoir  habitat  constructed at the head of 
the creek diversion. Proper  ranagcment and stocking  of  this small lake could result in 
the  establishment  of  a  rainbow  trout population. Because  the  rainbow  trout  population  of 
Hat Creek represents a healthy and stable, but not unique,  resource, and because  the 
increased population  due to the  work  force could be expected to increase the  fishing 
pressure in the imnediate project  environs,  mitigation could include bath stocxing and 

with B.C.  Fish and'dildlife Sranch. 
habitat enhancement measures. Any planned  enhancement p m g r m e  Should be coordinated 

- 
.L 

(c) Land Resources 

(i) Physical Envlronmcnt 

Several soil units have the potential for  dusting, alkalinity-salinity and 
erosion problems. Thesa units have been rated as high in overall sensitiviv]. Five of w 

thesb are found in the area of the proposed nine, one in the Medicine  Creek  waste cunp, 
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1.3 CONSTRUCTION  MITIGATION  PROGRAMMES - (Cont'd) 
five in the  Houth Meadows  waste  dump  and  one in the topsoil storage area. Erosion and 
dust control  should  receive particular  attention in these soil areas. 

I ( i i )  Natural Veqetation 

I 

I 

II 

I 

b o n g  the  vegetation  associations  for  which  impacts have been predicted in the 
mine  area,  the  Sagebrush - Bluebunch  Wheatgrass  Association is the  only  one  wnich would be 
significantly affected by mine  construction activities. 

To  mitigate  this  impact,  construction  activities should be planned to  disturb  as 
little  of  the  native  vegetation  as possible. Access by construction  machinery  and personnel 
beyond a predefined work area  should  be controlled. and traffic  should be restricted  to 
access  roads and  passage  through  undisturbed areas  prohibited. 

Unavoidable loss or  disturbance  of  vegetation should be mitigated by revegetation 
p r o g r m e s  which should be initiated imediately  upon  completion of construction.  Plant 
Species used  in these p r o g r m e s  should be  carefully  selected  to avoid  additional stress 
on existing  vegetation  through competition. Impacts  due  to  dusting  would be minimized by 
effective  dust control measures. 

A large percentage of the land disturbed  by  construction  of  the  mine  and 
associated  facilities is productive  forest land. However. approximately 95 percent  of 
this  forest land is rated as  "poor  site class". Mitigative  measures  applicable t o  the 
forest  resources  could involve relocation  of  waste disposal boundaries to minimize  timber 
losses of  comercial value. However,  implementation  of  these  measures  would  not have 
great  economic  benefit  because  of  the  poor  forestry conditions. 

tion  of  clearing  operations  with logging  activities. The  development of multiple use 
mitigation measures specific  to  the forest industry Should include the coordina- 

roadways  would  also  reduce potential  conflicts.  Radio  controlled  traffic could  accomplish 
this objective. 

Potential problems from fugitive  dust  could  be reduced by effective  dust 
control. Periodic spraying o f  forest  species  with  water in conjunction  with  the  spraying 
of roads  would reduce  dust accumulations. 

(d) Socio-economics 

The  mitigation  measures suggested for the  preproduction  phase  of mining are  essentially 
the  same  as  those for construction o f  the powerplant. These  are  discussed i n  Section 1.3.t(d). 
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1.3 CONSTRUCTION IIITIUTION PROGXAMES - (Cont'd) 
(e )  nDise 

Hitigation  measures to reduce  noise  effects  during t>e  preproduction  phase o f  the aine are 
similar to those  for the paerplant construction (sse Section 1.3.Z(e)). 

1.3.4 Recomndations to Mitiqate Offrite Facilities Construction Imoacrs 

Metcorolow - Air  Qualitx 
Construction  of  the  offsite  facilities would not  produce  air contaninant emissions of any 

COnsequeIKe other than  fugitive dust. Mitigation  should  attempt to reduce  dust  enissions by watering 
of roadways  and ot..er construction  areas,  revegetation  as soon as possible after construc'.ion has 
ceased, and covering of  vehicles in mtion uhen transporting  materials which  are likely to pmduce 
dust. 

Water Resourcss 

(i) Surface and Groundwater 

The following  measures a n  recornended  to  mitigata  potential  impacts. 

1. The landfill  area for the intake-structum 'excavation spoil should be chosen t o  

minimize sediments  antering the Thompson River. 

2. In the case of the  alternate  schanes  for  supplying  plant water from  Hat Creek and/or 

Medicine Creek. adequate  base  flows in Hat Creek should be ensured in order to  protect 
current irrigation  Iicanser,  especially those located imediately downstre&# of the 
project reservoirs. 

3. I n  addition, consideration should be given fo mitigation by revegetation and ny 
sediment and erosion control  previously  discussed  under  plant  COnStruCriOn 
(Section 1.3.2Cb)). 

Measures which should be evaluated  further  include  the following: 

1. Oeuatering of the intake Itructur. construction  area  Should be p e r f o m d  at a c o w  
trolled  rate 'a minimize  sediment concentration increases in the  water dischaTed +LI 

the i ' h q s o n  River. 

2. For the  Hat Creek  diversion canal  the  feasibility  of other canal cross sections 
should be examined in order r0 reduce surface area  and  avoid water temperature 
increases. Other  aitigative measures.  including  artificial  cooling,  the use of a 
rock-lined creek bed for discharge (rather  than the proposed steel dircharge  conduit) 
and the use of shade trees  along  the canal  route, shuuld  also be Considered. 
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1.3 CONSTRUCTION  H1T1GATION PROGRAMMES - (Cont'd) 
3. The feasibility of  alternate  discharge  conduit  and  plunge pool designs should  be 

investigated to avoid effects on fish from dissolved  gas supersaturation in lower  Hat 
Creek. 

4. Blockage  of  the  present irrigation systems  by  the Finney Creek and Hat  Creek  diversion 
channels  might be mitigated by providing  water  control  outlets on these  channels to 
allow  continued use of the  present  ditch Systems. Alternatively,  new mutes or water 
supply  systems  could  mitigate  the  impact  on  present  conveyance systems. 

( i f )  Fisheries  and  Benthos 

Two crossings  of  the  Bonaparte Rtver. the  access road and the  water pipeline, 
are  needed  for  the project. The  overall  impact of  the  access  road bridge construction  on 
the  Bonaparte River i s  expected to be  beneficial  because it would  result in the  removal  of 
an older w o d e n  structure  which M)W disrupts flow. It would also be  possible to mitigate 
the  impact  of  the  pipeline  crossing o f  the  Bonaparte River. Spawning habitat disruption 
from burial o f  this  water line could  be  repaired  utilizing correctly  sized  gravels  and 
maintaining  a  proper  flow contour. I f  these  factors  are  considered, it would  be possible 
to upgrade  and even  expand  spawning  habitat in the  Bonaparte River, thus  creating  a bene- 
ficial impact. 

(c) Land Resources 

(7) Phvsical Environment 

Construction  of  the  access road and pipeline  appear  to  affect soil units  rated 
as 'high in overall  sensitivity.  These  units  are  subject to erosion  and  dusting problems. 
The  mitigative  measures  which  should  be employed  include the use of water or chemical 
sprays  for  dust  control, disturbing as  little of the soil stabilizing  vegetation as 
possible. and  the  immediate  revegetation of disturbed areas upon completion  of  construction 
activities. 

( i i )  Natural Veqetation 

The  Saline Depression  Vegetation Association would  be  dusturbed by the  airstrip, 
the Riparidn Association  by  the  pit rim reservoir,  and the  Cultivated  Fields  and  the 
Bunchgrass - Kentucky  Bluegrass/Srline  Depression Complex by the  site  two  storage reser 
voir. Construction  activities  should be designed LO disturb  as  little vegetation as 
possible. Within  the  access corridors. associations  which  characteristically  stabilize 
soils  Should be avoided. Access by construction machinery  and  personnel  beyond pre- 
determined work  areas  for  each facility should be restricted. Revegetation programer a t  

the  conclusion o f  construction  would minimize  adverse effects. Species  which  would  not 
disrupt the  composition o f  existing communities  should  be  chosen  for  revegetation work. 
Effects  due to fugitive  dust  should be minimized by dust  control procedures. 
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1.3 CONSTRUCTION HITIGATIOH PROG2A)rflES - (Cont'd) 
(iii) 

The area Of  forest land  disturbed by Construction o f  offsits  facilities is snail 

70 Percent of  this  forested land is rated as poor  site class. The minimal  impact  predicted 
in c o ~ a r i r o n  to the  areas  required  for  plant and mine  construction, and approximately 

for the forest  resources could be reduced further by limiting the removal o f  the productive 
forest species. Access  route rights of way for both construction and operational  phases 
should be designed W nfnilnu  widths W limit disturbance to vegetation. 

Mftigation  of  the  impact  to  the forest industry  could  include coordination of 
the land  clearing  operations with local logging  activities.  Potential problorns resulting 
f m  fugitive dust  would be reductd by dust  control. Periodfc spraying  of forest species 
with water. in coordination with construction dust control  procedures,  would  minimize  dust 
accwlations on foliage in the  vicinity o f  the construction activities. 

(d) Socio-economics 

The measures  suggested to mitigate the effects o f  the offsite  facilities  are the same as 
those suggested  for  powerplant  construction  (Section 1.3.Z(d)). 

(e) Noisp 

Mftlgaticn  measures to reduc8 the  effects of  noise from constructfon of the offsite facili- 
ties are  similar ta those  specified f o r  powerplant  construction  (Section 1 . 3 . t ( e ) ) .  

1.4 O?EPATIOHAL HITIGATIOH PRDGRZMlES 

This  section  presents bot% non-efficiency  engfneering  lesign  features  evaluated  during  Prelimi- 
nary  project  design  and  suggested  operational constraints to  mitigate  environmental  impacts. 

1.4.1 Conceotual and  Prelirninarv Oesicn  Features  Evaluated  to Hitiqate Ooerational  Imoacts 

Design  features  evaluated  during  conceptual  and  preliminary  engineering  design  are  sumnarized 
In ?art Two, project  Description.  Nonefficiency  measures  include  any  litisation  neasures o r  design 
features  evaluated for purely environwntal  reasons. The base plant  includes  features  which would #mitigate 
anticipated  impacts  during operation. Mitigative measures  consist of: 

1. Facllity sits selection. 

2. Stack and cooling t w e r  emission  controls. 

3. Liquid  effluent  reuse and control 

4. Ac:eSs corridor consolidation. 
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a 1.4 OPERATIONAL MITIGATION  PROGRAMMES - (Cont'd) 
5. Water  supply pipeline  emergency discharge limitations. 

m 
(a: Facility Site Selection 

One of  the  most  significant mitigation measures incorporated in the project design  involves 
the plant  location itself. Site  selection  was  an  iterative  refinement  of  the  site  evaluation  study 
prepared by  Integ-Ebasco.' Prior  to  the  Retailed Environmental  Studies,  gas tracer  studies  were 
conducted by North American  Weather  Consultants  to  investigate  the meteorological dispersion poten- 
rial of  two  prospective  plant sites. The  first  site  was in Hat  Creek Valley  near the proposed  mine 
at an elevation of approximately 950 m. The  second  site  was  east  of  the upper  Hat Creek Valley in 
the  Trachyte  hills  at  an elevation of  about 1350 m. The  results  of  these  dispersion  studies  revealed 
that  adverse  ambient  air  quality  effects would be significantly less for  the  second.  higher  site 
than  for  the valley location. The  site  now proposed  for the  plant i s  v e r y  close  to  the  Trachyte 
hills  location  except  that it was moved to  the  top  of  a small hill to  take full advantage of the 
increased  dispersion potential. The  elevation  of  the  smoke  stack  base is now planned to  be 
1418 m. 

2 

m (b) Stack  and  Cooling  Tower  Emission  Controls 

1 

Stack  and  cooling twer emission control concerns cmtered on the  need  to (1) protect 
ambient  air  quality from excessive  concentrations  of  flue gas contaminants, and ( 2 )  reject  waste 
heat in an environmentally  acceptable manner. 

The  air quality  control systems  represent  a  major effort to  minimize  air  contaminant 
emissions. Although  the  design  criteria  and  the  type  of  electrostatic  precipitators  have  not  yet 
been  selected,  cold  side  -electrostatic  precipitators located after  the  air preheaters are proposed 
at  this time.3  It  is estimated that  a  collection efficiency of 99.52 percent is necessary to  meet 
the  emission  objectives recommended  by 6.C. Hydro4  for  particulates (229 mg/m ) using the  worst 
acceptable coal and assuming  that 80 percent of  the  ash is fly ash. Use  of  these high-efficiency 
electrostatic precipitators would. to a  large  extent,  mitigate  the  effects  of  particulate 
emissions, 

3 

The  Hat  Creek  boilers,  would  be  designed  to  meet  the  provincial  objectives  recommended by 
L C .  HydrQ for  NOx emissions (1146 mg/m ). Rlthough the boiler  design has not yet been  selected, 4 3 

it  is anticipated  that the  design  specification would  include  both  lox  excess  air and low flame 
temperature  to  minimize NO, fo~mation.~ Emissions  for actual operating conditions  with 30 percent 
excess  air  should  be well below the  emission objective. 

The  control  system  for  sulphur  dioxide has not  yet been selected. Partial  flue  gas 
desulphuriration (FGR) and meteorological  control systems (MCS) with tvo possible  stack  heights (244 
and  366 m) are under  consideration. Whichever system  were to be selected it would  be  designed to 
mitigate  potential  adverse  effects  of  ambient  sulphur  dioxide  concentrations by maintaining  concentra- 
tions  at  levels  at or below  the  ambient  guideline  values (see Part Four. Section 4.l.l(a)(ii)). The 
partial FGR system  studied would consist  of  two scrubbers (plus one  back up) for  each unit. Approxi- 
mately 60 percent o f  the  flue gas would enter the wet scrubbers;  the  remainder  would  bypass  these 
absorbers  and be used to  provide  reheat for the  gas from the  scrubber.  The  system  would-be designed 
to  achieve 54 percent removal of  sulphur dioxide on a  continuous basis. 
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1.4 0PE.UTIONAL MTIGdTION P S f f i 2 M E S  - (Cont'd) 
The HCS system, on the other hand,  would provide a systrmatic plan  for  reducing  sulphur 

dioxide  emissions only in response  to  predicted or observed  high m i e n t  concentrations. For the 
analy¶es in this report, it has been  assumed that lor sulphur coal would be stockpiled  for use 
during  periods of adverse  dispersion  potential  during  the ninter mnths. During Lte  remainder o f  
thm  year.  uniform  load  reduction o f  all unitu nas assumcd to be the preferred  control measure. The 
m u l t s  of the K S  analyses suggest  that control actiom w u l d  need to be taken but a fen rims per 
year  with a 366 m stack, or for about 280 hr/yr (about 3 percent  of the tine)  nhen used with  a 244 D 

stack. 5 

Although  the stack height  has  not yet  been determined.  construction of either a 244 or 
366 rn stack represents an important  feature to mitigate  potential  air  quality  effects at ground 
level. The single t a l l  stack  (containing four flues) would be designed  to lift L9e  air contaminants 
to sufficient  altitudes  that  upon  dispersal to ground  level,  their concentrations would be reduced 
to  values  below  the  assumed  ambient guidelines even at points  of  elevated terrain. A single,  multi- 

flued stack perfonas  better tn this regard than  separate stacks of equivalent height  because  plume 
risa is  enhanced. The use of a tall stack would also allow the  plume  to m a i n  above  the  influence 
of most Iacal aountain-valley circulations and surface based  inversions. ihes? have  the  potential 
to cause  high  ground level concentrations  when  plumes cose under their influence. 

A  systen o f  two natural  draft cooling towers has  been  selected from four alternatives 
(four  rectangular  mechanical  draft,  four  round  mechanical  draft,  thu  natural  draft and four natural 
draft)  for  use on the Hat Creek ProjecL3  The selected cooling t m r  SystM is the m s t  desirable 
from  the  standpoint of air quality  and climatic effects. Operation of two  natural  araft  towers 
w u l d  result in high  plume  rise, a  ainieum of fogging  and  icing,  and the  smallest maximum  drift 
deposition rata of  L9e altarnatives studied. The locatfon  and orientation of the tower s y s t m   w u l d  
also minimize the interaction o f  the  cooling  tower plumes with the  stack plume. 

(c) Liouid Effluent Reuse and Control 

Liquid  effluent  reuse and control  systems were selected  to  minimize consumptive  water use 
and to avoid  blowdown of  plant-contaminated naters. Selected  systcms  include  the  natural  draft 
cooling towers. plant nater  treatment systems,  wet ash disposal and reuse of wastewater to cmtrol 
mine  fugitive dust esissions. 

(d) Access Corridor Consolidation 

Altarnative access corridors wera evaluated with the objective o f  niniaizing land use 
impacts from linear developments.  Uitigation  proposals  include Consolidation O f  the project access 
m a d  and natar supply  pipeline mutes where possible. 

(e )  Water Suooly  Pioeline  Enercency  Discharue Limitation 

Provisions  for nater supply  pipeline m r g e n c y  discharges  inclule se1ec:ion of discharge 
areas  and  drainages, as  *ell  as restric'.ions on the  allorabla  volume and rate of discharge. Niciga- 
rive  measures  are  proposed to prevent  disorientation o f  fish  and habitat desrruction in the  aonavart? 
Rlver  and  Thompson 3iver. 

- 
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1.4 OPERATIONAL  MITIGATION  PROGRAMMES - (Cont'd) 
1.4.2 Pecomeodations to Mitiqate  Pouerolant  Ooerational  Imoacts 

Specific  recornendations  to  mitigate operational impacts  of  the  Hat  Creek thermal generating 
facility are developed below. These  recornendations  represent  current  understanding  of  the Provincial 
Guidelines  and  Objectives  governing ambient air  quality,  water  resources,  fisheries  protection,  effects 
on human  resources  and archaeological and historic Site preservation. 

(a) Meteorolow - Air  Qualitv 

All measures  currently recormended to  mitigate potential  meteorological or air  quality 
impacts have been  incorporated into the  preliminary design (or alternatives in cases  where  the 
design has not yet been decided upon). Should  the  monitoring programme desribed in Chapter 3.0 
indicate  that additional measures  are required to  mitigate  impacts,  additional operational constraints 
would need to  be considered. 

(b) Water  Resources 

(i) Surface and  Groundwater 

The  following  measures  are  recomaended  to  mitigate  powerplant operational 
impacts. Each measure should be evaluated in detail prior to implementation at the 
site. 

1. Fertilization  during  reclamation should be minimized to reduce nitrogen and  phosphorous 
additions  to  nearby streams. 

2. Seepage  through  the  upper  Medicine  Creek  ash disposal retaining  embankment  should  be 
collected and returned to  the ash pond. Because  the  permeability  of  fly ash is 
considerably  lower  than  bottom  ash,  the  advantages o f  placing  the fly  ash in the 
westerly end o f  the  pond  should be considered as  a  means  of reducing seepage  through 
the embankment. 

3. If  subsurface  seeoage  were  to  occur in the vicinity of  the channel of  Harry Creek, a 
well or series of  wells could be installed  along the  toe of the  waste  embanknents  to 
collect  the  seepage  and  pump  the  water  to  the  sluice  water pond. 

( i i )  Fisheries and Benthos 

The  operation  of  the  plant should  have no major  direct  adverse  aquatic  impacts; 
therefore, no mitigation  measures  are recommended. Should  the  results o f  the  monitoring 
programme (described in Chapter 3.0) detect  acidification  of local water  bodies as a 
result Of  stack  contaminant  emissions in critical salmonid habitats, then  mitigative 
measures  would be required. 
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1.4 OPESATIONAL HITIGATION PSOGRAMMES - (Cmt'd) 

(c) Land  Resources 

These recornendations  are based solely upon c r i t e r i a   t h a t  land-resource  impacts be minimized 
or reduced to zero. The reconrundation does not  consider  costs  associated  with  the FGO sys tm nor 
the  substantial  environmental  effects  of  increased  land use f o r  sludge  disposal. consumotive water 
use or l imstone  min ing and handling. 

(i) Physical Environment 

The operation  of  the proposed powerplant  could  affect  roi ls  through  the  direct  deposi- 
t i o n  01 trace clement par t icu la tas and through  acid  rain. Reductions i n   s o l 1  pH due t o  acid 
r a i n  have  been i d e n t i f i e d  as a potential  effecf  result ing  fros  plant  operation. In addit ion,  
the  potent ia l   exists for trace element accmulations  to  reach  toxic  levels in soils.  although 
the  predicted  trace element  emission  rates f r o m  the  stack  are  minimal. 

Contml systems and/or the stack height. The use o f  f l u e  gas desulphurization (FGU) would 
Measures to   mi t igate each O f  these  effects wu ld   i nvo l va  changes i n  the emission 

W u c e  SO; emissions  which in turn govern  the potent ia l   for   acid  precipi tat ion.  The quant i ta t ive 
e f fec t  of FGO on trace elements 11 not Lnown, but  it i s  possible  that  these emissions might be 
reduced t o  some extent. 

A tall stack  nauld Und to  disperse  the  contaminants,  allowing for the  present  land 
use patterns  to  cont inue  wi th in  the  v ic in i ty o f  the  plant. There i s  a tendency for ac id   ra in  
t o  occur some distance from the  powerplant when t a l l  stacks  are employed. The preference, 
based solely on mit igat ion o f  so i l   e f fec ts ,   wu ld  be for  a 366 n stack with FGO. 

(if) Natural  Yeaetation 

A. Primary Contaminants 

The affects  of SO2 on vegetation  are  well documented i n  the  l i terature.  

The s e n s i t i v i t y   o f  the  various  existing  vegetation  associations t o  SOZ/NOZ i n j u ry .  
and the areas occupied  by  these  associations, were both  considered in   p red ic t i ng  
impacts  from each o f  the three  AgWstack  height  configurations. 

For the FGO s y s i w  with 366 m stack  the  total  area i n  which i n ju ry  t o  any 
association would be rxpected i s  approximatBly 23 ?.I . Within  th is area highly 
sensittve  associations occupy 1.4 h . The r e m i n d e r   i s  vegetated by associations  of 
mdarate  to low sensl t iv i ty .  An FGO with 366 m stack would provide  greater  vegetation 
protection  than  either o f  the K S  alternatives  discussed below. This  sytes i s  p re -  

dtcted to resu l t  in minimal  effects on vegetation. 

2 
2 

For t h ~  mS with 366 m stack  the  total area in  which in ju ry   to  any associa- 
t i o n   w u l d  be expected i s  about 238 in . Within  th is area associations  having  high 
sens t t i v i t y  occupy 27 h and associations  having modsrate sens i t i v i t y  occupy 37 km-. 
The remainder i s  vegetated by asrociat ions  having  ei ther  lor   sensi t iv i ty or, i n  small 
areas. associat ions  that were not  Classi f ied f o r  sens i t i v i t y .  

2 
2 
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For the MCS with 244 m stack  the total area in which injury to any associa- 
tion would be expected is 324 km . Hignly sensitive  associations occupy 33 km and 
moderately  sensitive  associations  occupy 48 km . 2 

2 2 

In any  condition  where  the hourly concentration o f  SO2  exceeds 1000 pg/m 3 

the  probability  of  adverse impacts to vegetation  would increase. This  condition  at 
high terrain  elevations  would  be  more likely witn  the MCS alternatives than with 
FGD. 

8. Trace Elements 

Trace  element effects on vegetation  could result from soil enrichment. 
However,  the predicted trace  element  deposition rates  from the  stack  are  minimal, 
The  effectiveness  of FGD in reducing  trace  element  emissions is not  known. but it  is 
possible that  these emissions might  be reduced to  some extent. 

C. Salt Devosition 

The effects due  to  salt  deposition  from  the  cooling  towers should only 
occur  when  toxic  concentrations  accumulate in the  absence  of rainfall. These potential 
effects  are  considered  to  be negligible, because low deposition  rates  are predicted. 
Any effects on vegetation found at  the point of  maximum  deposition  near  the  towers 
could  be'mitigated by washing off salt  accumulations  with  periodic  water  sprays 
during  the s u m e r  months  when  rain  periods  are infrequent. 

Most  of  the  impacts of powerplant  operation On wildlife  are  associated  with 
direct  habitat removal. A5 indicated under  powerplant  construction (Section 1.3.2), the 
habitats most sensitive  to  disturbance in the  Hat  Creek Valley are  the wetlands. riparian 

possible  through avoidance. A s  in the  case  for  construction, human population  influx 
and sagebrush  wildlife habitats. Impacts on these habitats Should be mitigated as much as 

associated  with  facility  operation  would  tend  to  increase local hunting pressure  and 
intrude in natural  resource  areas for  recreation purposes. 

The  lighting on the  stack  and  cooling  towers should consist  of dim red flashing 
lights or of a strobe-system of red lights for aircraft warning. This  would  minimize 
patenrial  nocturnal bird strikes. During  April,  May,  September  and  October,  which  are  the 
migration  periods o f  birds, it is recornended  that  spotlights not be used on  stack. cooling 
towers or any  other  building prominence. It is  recognized  that all illumination schemes 
would require  approval by the  Ministry  of Transport. 

Revegetation programes associated with  the  powerplant  operation  phase should 
take into consideration  the forage species favoured by the local big  game,  Also,  an 
effort  should be  made  to  establish  these sDecies in disturbed areas. 
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(iv) - Forestrv 

The potential rood production  lost  each year due  to  ground level SO2 concentra- 
tions f rom the  proposed pmerpiant employing  the altarnative 366 m stack with FGO. the 
366 stack  with !+X or the 244 m stack with Hcs is approxiaataly 13 347 and SO8 m , 
respectivrly. These annual losses translate into $70. 52000 and St800 based on $5.50 per 
m . The losses f r o m  clearing forested  areas for  project  facilities  are predicted to be 
S18,IOO on an annual basis. In comparison,  the  predicted  Tosses f r o m  air  cantaminantr for 
the 366 m FGD. 366 m and 244 m HCS are 0.4. LO and U.4 Percent o f  th4 respective total 
losses f r o m  development of  the project. 

3 

3 

The predicted  annual  losses f r o m  ground level fluoride concentrations for  the 
conservative  case are SU5.686 for each  of the air  quality  control strategies (AQCS). 
Comining the  losses due to fluoride with SO2 and constructlon losses  results in totals  of 
5143.856. 5145,786 and $146,586 f o r  366 m/FGO. 366 m / K S  and 244 m/HCS. respectively. 
These nmbers are based on the assumption that  fluoride emissions  would n o t  be affected by 
the FGD systam. Extrapolation of these losses over the  35-year  life o f  the  plant  using a 
discount of 3 percent yields a total of $3.3 million f o r  366 dFGD. 53 .45  million for 
366 " C S  and $3.36 million  for 244 m/MCS. The predicted  forestry  losses 60 not support 
the  preference of an FGD system over an Ks. This i s  due in part to the  assumption that 
WF emissions are not  affected by  FGD. However. on the basis  of  predicted  losses  from 
increased SO2 concentrations,  the  impact  from  the 366 n/KS would be 20 times that  from 
366 dFG0. As a result,  an FGD system i s  tha preferred alternative f r o m  the  perspective 
of minimizing  operating imoacu on forestry. 

The development o f  an intensive  management p r o g r m e  of  forested  land  within 
25 !m o f  the project  could serve to mitigate the effect  that the  presence o f  dead  trees 
would  have on aesthetics and public opinion. It i s  recornended that all c r m n  lands 
within 25 La of  the project be designated a special  unit where intensive local forest 
mnageaent could be practiced. There would be little  effect on the  allowanle annual CJt 
i n  the 8otanic  Public Sustained  Yield Unit (PSW) due to the fowation o f  this management 
unit,  because the MC has already  been  adjusted  to conoensate for development  of :>e mine. 
The intermittent  loss  of  forest  trees  due  to flooding or deposition o f  soil around  roots, 
which could occur in the  areas adjacent to reservolrs, waste and ash disposal  areas,  could 
be avoidld by clearing a  buffer zona around  each of these  facilities. 

(VI Aaricultura 

Project impacts on agricultural  activities due  to facility operation should be 
ameliorated  as  economically as possible through implementation of the  following  neasures. 
It is recornended that: 

1. B.C. Wydn, provide fcnc2 gates and fencing o f  project components to perait use o f  

agricultural  lands adjacent to the site. 
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2. Access f o r  f a d r a n g e  purposes  be provided througn  construction  of necessary roads. 

3. E.C. Hydro  maintain  the  remaining  segments o f  irrigation systems intercepted by 
facility  components  and  servicing lands not disturbed by construction. 

Mitigation o f  farm  land and  range lost to  production  could involve the use of powerplant 
waste  heat  to  extend  the  growing  season or increase productivity. 

Dispersal of  cooling  tower  water heat  could theoretically s e r v e  a variety of 
agricultural purposes,  although  to  date few cooling  towers  are  coupled to agricultural 
operations.  Potential  uses of  this  heat  are  greenhouse  operation, thermal regulation o f  
animal  enclosures.  irrigation-promoted Prolongation  of  crop  growing  season,  aquaculture 
and promotion  of animal waste  treatment processes. 6 

(vi) Cultural Heritaqe  Resources 
c 

An agreement as to the survey  attention to be directed to new areas of  ground 
disturbance  during  maintenance  or  facility  expansion should be reached  between E.C. Hydro 
and theoffice  of  the Provincial  Archaeologist. 

(d) Socio-economics 

(i) Overall Considerations 

The  mitigation  measures  discussed in Section 1.3.2(d)(i) apply  to  the  operation 
phase as well as the  construction  phase o f  the powerplant. Therefore  the  reader is referred 
to  this  section  for  pertinent measures. 

( i i )  Recreation 

and  operation  phases together. The reader  should  consult  tnis  section t o r  relevant 
The  mitigation measures discussed i n  Section 1.3.2(d)(iii) cover the  construction 

discussion. 

( i i i )  Aesthetics 

It is recommended  that  the  following  concepts  be evaluated to  mitigate  aesthetic 
impacts  from  the  operation o f  the  Hat  Creek  generating station: 

Foreground Views: A system of structures  and form could  be  developed  that  provide 
architectural design  continuity  among all powerplant elements. Landscaped terraces 
for various powerplant elements would add interest, variety and scale  to  the site. 
Landscaping  around the  powerplant  site and grouping smaller. functionally related 
buildings  would provide a scale  to  which users and visitors  could relate.  Well 
defined circulation  patterns  for  clear visual definition  and  for  orientation  within ~ 

this high technology  environment  would  be established. 
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(e) 

Middleground V i e w  Strang  architectural Fans for &he conveyor, ?he transmission 
takeoff  and the  ash  transport  systm  cmld be developed i n  order t o  ccmplement the 
scale of t h e   p m r p l m t  eleaents. 

’I 

- 
Background Views: The distant view of the powerplant elenents  wuld be a strong 
unified  unit  if foreground mitigation measures are implemented. Fom and texture 
could be used to indicate the presence of a high  technology environment. Because of u 

its high visibil i ty,   the stack uould be f n a t a d   a s  a separae   en t i ty .   Yi th   i t s  
proposed height of 244 or  366 m. efforts to mitigate  its  visual  effect  are  limited to 
atteapots to integrate  i ts   design w i t h  other powemlant  alenenrs by consideration of 
using alternative shapes, textures and coloun. 

Mitigation measures suggested for  further  consideration a t  the Medicine Creek 
durp art: 

- 
Foreground:  Contour  and landscape the face,   crest  and toe of the  retaining  emhanknt 
to blend i n t o  existing  terrain, A sequential dumping - reclanation method for revGe- 
ta t ion  wuld minimize visual impact o f  spoi l   anas .  

Mddleground and aackground: Progressive  clearing  pragrmes uould minimize the need 
to clear the ultimate  spoil  area. Contours and revegetation w u l d  fit t ! !c  spoil  area 
fnto the existing landscape. I f  possible, d w  relocation to Houth Meadows noold 
maintain the existing landscape. - 

= 

- 
The suggested nit igativc measures fo r  a s h  dmp  are  as follows: 

.L 

Foreground: Contouring and landscapfng of the  enbanbent  face and t o p  uould f i t   i t  - into the existing  terrain  pattern. Oesign b e r m  would screen views  of tha ash 
dm. LI 

Middleground: A landscape  programe tha t  uould ccmensats  for g r o x t h  of the ash dump 

access road locatians  to minimize the number  of vieus of the ash dump fmm th is  mad 
area and provide  screening fmn future viewable areas could be developea. Alternative 

cauld  also be explored as could the potential of using other  si tes for an ash dump. 

Background: h i s t i n g  vegetation to  screen and t o  l iniaize  the amount of clearing 
during  construction  could be retained. 

- 
e 

During  powerplarct operation  tha  follawing  acoustical measures are  recomnded i n  order to  
assure  that   the noise levels  presented  in this report wuld  not be exceeded: = 

1. A judicious  selection of the Induced Draft Fans should be made, taking  into account +.$e naximu. 
operational  noise  levels of this equipmnt and the  corresponding sound levels  show i n  “Axial 
F l o r  Fan Summary” of Harford. Kennedy  and Wakefield. 7 11s 

, 
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1.4 OPERATIONAL MITIGATION P R O G W E S  - (Cont'd) 
2. A judicious  selection of Forced-Qraft  and  Primary-Air  Fans should be made,  taking into  acc5unt 

the  maximum  operational noise levels  of this equipment  and  the corresponding sound  levels  shown 
in "Axial Flow  Fan Summary" o f  Harford,  Kennedy and Wakefield. 7 

3. The 200 WA transformers should be purchased with  noise levels  not  to  exceed the values pre- 
sented in Table 8-6 of  Harford,  Kennedy  and  Wakefield. 7 

4. The  discharge  pipes of the bailer electroadtic relief  valves should  be fitted with  silencers, 
to reduce the  noise  produced by the escaping  steam flow. 

5. Prior to  station operation, the orientation and the  power input  to  the outdoor  loudspeakers 
should be adjusted  as  much  as  possible.  to  reduce  the noise impact. 

6. Unattenuated  sound  levels  would be  obtained for  the 500 kV air  blast circuit breakers  and 
attenuation  measures  would be provided, if required. 

1.4.3 Recamendations  to  Mitiqate  Mine  Production  Phase  Impacts 

(a) Meteoro1oqy.- Air Quality 

The priaary air  quality and climatic effects expected as a  result of mine  operation are 
caused by activities  which produce fugitive dust. These  activities include those  already  discussed 
under mine  construction (Section 1.3.3(a)) except  that they  will occur on a larger  scala when  the 
mine  is i n  operation.  Included are surficial  material removal,  overhurden  removal, coal removal, 
haul road  traffic  and  repair,  and coal stockpiling.  Wind  erosion  of  exposed surfaces and storage 
areas is also  an important source of fugitive dust. The  elevated  suspended  particulate concentra- 
tions expected  to result from these  sources  are anticipated  to occur in the  imediate mine  vicinity 
and  out  to a few kilometres  from  the mine area in the valleys. 

The  mitigation  measures which are  suggested  to keep these effects to  a minimum are the 
same as those already discussed under mine construction.  They  include  frequent watering  of haul 
roads and  exposed surfaces, a speed  limit  on haul m a d  traffic, revegetation  of  disturbed areas as 
soon as  possible  after  activities have ceased and enclosure of the  conueyor system. 

(b) Water Resources - 
(i) Surface  and Groundwater 

" 

I 

The following measures should be evaluated i n  the  detailed  design  and operation 
phase to  ameliorate impacts: 

1. Overburden and stockpiled  materials should  not be placed  over  deep snow in order to 
minimize  leachate drainage from  the  materials. 

2. On terraced embankments, reverse  slopes  should be utilized  to  minimize  runoff 
. concentration. 
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3. Surface runoff and leachate from the coal pi le  and low grade waste storage  areas 
should be contained and not discharged t o  Hat Creek unless  further  studies  establish 
tnat treatment for organics,  colour and tracs metals can be achieved tn acceptable 
levels. 

4. Consideration shouid be given to placing  a  settling  basin on lower Harry Creek to 
control sediment losses from fugitive dust frcm the coal stockpile, coal blending and 
e a 1 1  preparation  operations. 

5. If seepage  through and around the Houth Meadows waste disposal  area became significant 
or i f  groundrater  quality became unacccptable, this water  could be collecred by 
install ing shallow  wells and could be returned t o  a temporary storage .pond far possible 
reuse.  Consideration should also be given t o  ensuring that  the waste rock i s  ade- 
quately compacted. 

( i f1  Fisherfes and Senthos 

Mitigation of aquatic impacts due to the mine production phase ars  caiefly 
bsoclated with changes i n  water  quality  traataent and discharge. Sil tation and sedimenta- 
tion 'should be mitigatad through construction of set t l ing lagoons. Cam should be taken 
to assure '&t nine dewatering and waste dump runoff  discharges  are not toxic i n  o h r  'io 
protect  the trout population of lower Hat Creek. 

(c) Land Qesources 

(1) Physical Environment 

Ousting and erosion problems are  the only effects  predicted t o  occur on the 
physical environment due tn mine operation.  Mitigation O f  these  effects would involve 
periodic  spraying with water and other  soil  stabilizing chemicals,  the fnposing o f  Speed 
limit   restrictions an a l l  haul and access  roads, cawlete  enclosure of canveyor s y s t e m ,  
and i m d i a t e  revegetation of disturbed  areas and recontoured  slopes. 

( i i )  Natural Veaetation 

Oust enitsions from the  operation of the mine could affect   the  v3etatian i n  :he 
imd ia t e   v i c in i ty  of the  pit. This effect  should be mitigated by dust  control memms.  

( i i i )  

NO affects were predicted tn the  forestry  resource due tn nine  operation. The 
spray progrmes  proposed i n  the  natural  vegetation  section  cauld be extended to forest  
species i f  the proposed dus t  control  strategies prove  inadequate and potentially injurious 
Isvels a c ~ m l a t ~  on foliage. 
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1.4 OPERATIONAL  MITIGATION PROGilAMMES - (Cont'd) 

The  temporary  unavailability  of  aggregate  from  the  Hat  Creek Valley could  be 
mitigated  by  stockpiling  the  approximateiy ZOO Ht  of  this resource as  a by-product of the 
mining  operations. This  aggregate would be  available  for use throughout  the area, and 
should be adequate  to meet demand  during  the life of  the project. 

Additionally,  excavation by-products o f  bentonitic  and kaolinitic claystone  and 
siltstone,  coaly  waste  and baked claystone  could  be stored and  made  available as raw 
materials  for  possible  comercia1 recovery. 

(d) Socio-economics 

Overall Considerations 

The  mitigation  measures  suggested  for  the  construction phpse of  the  powerplant 
apply  equally  to  the  mine  preproduction phase. Therefore,  the  reader is referred to 
Section 1.3 .2(d) ( i ) .  

Recreation 

Section 1.3.2(d)(ii). 
Mitigation  measures  to  reduce impacts on recreation  resources  are  discussed in 

Aesthetics 

Suggested  mitigation  measures  for  the  Conveyor .during the operational  period 
could include: 

Foreground: Conveyor  Systems  could be designed as a  strong architectural design 
element  that  emphasized  the  link  between  the  blending  facilities  and  the powerplant. 
Structural elements should be designed  to  complement  the  other  paverplant 
structures. 

Middleground  and Background: Alignment o f  the  conveyor  could be made as direct as 
possible  between  powerplant and blending  area  to visually strengthen  the linkage 
between the two. The  design  of  the  conveyor could express  the high technology require- 
ments  of  the  project  to provide  a contrast  to  the existing landscape. 

Mitigation  measures Suggested for  the  open pit mine are: 

Foreground: Strong  edge  definition using drainage ditches and  the  perimeter road 
where required  should be developed. 

Middleground and  Background: Depending on the mining technique, B.C. Hydro  could 
define  the ultimate perimeter at each stage to provide a strong  identifiable  edge  to 
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1.4 GPERATIONAL MITIGATION P90GRAtMES - (Cont'd) 
the open pit. Public  access to pit area  should be directed to viewooints that provide - 
Opportunities to display  the  orderly  appearance  of t>e mining  operation.  Haoharard 
erection of  maintenance and Storage facilities i n  the open pit mine  area  should be 
minimized. -. 

Hitigation measures  for the blending  facilities  and stockpiles should include: 

Foreground: An alternate access  around  the pit facilities  could be developed  to 
eliminate conflicts betwen  the public  and  Operation  of facilities and to minimize 
foreground  viers L,rough this area. Site plans  should  maximize  the separation from 
tha entrance  to Marble Canyon  and  Highway U. 

-i 

- 
Middleground: Thn use o f  man-made  landscape elements such  as  extensions  to  Mouth 
Meadows spoil dam  and a lake to separate pit facilities  from :he entrance  to  Marble 
Canyon  should be explored. 

- 
Background:  Elements  should be organized  into an orderly  design by grouping  related .L 

facilities  and  keeping stockpiles confined in a well-defined area. 

(e) * 

that the  noise  levels  presented in this report  would  not be  exceeded: 
During  mine operation  the following  acoustical measures would be implemented t o  assure 

1. Exterior  noise  levels  would be obtained for  all ,mobile equipment  to be used f o r  the  ooeration 
of  the nine and  compared with the levels  presented in Table 8-2 of Harford, Kennedy and 
Wakefield.' These noise  levels  should  not  exceed those given in the  reference. 

2. A l l  m bile equipment  would be maintained uith silencing  equipment,  suc? as exhau5t  nufflers. in 
good working condition. t 

3. Blasting  activities  would be scheduled  during the  daytime hours and blasting  noise  levels  would 
be monitored. I 

4. Prior to mine operation, the orientation o f  the  loudspeakers and the power input to the mine 
public  address  system  would be adjusted  as  much  as  possible, to reduce  the  noise impact. Also LI 

the use of  portable  tdo-way  radio  system to complement t?e  ?/A system  would be investigated. 

L 4 . 4  Recornendations t o  Mitiqate Gffsi:e Facilities  Ooerational !matts li 

Heteorolow - Air  Oualitv 
During  the  operational  phase o f  the project use of tbe access mad, airport  and  equipment 

offloadfng  facflfties  are not expecfed to result in air contaminant emissicns of any significance. 
Air quality and climatic  effects  resulting  from these emissions  are  predicted  to be negligible. The 
only  mitigative  measure  suggested is to control fugitive dust from  the equipment  offloading  facilities - 
.by watering I S  necessary. 

L 

IL 
, 
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* 1.4 OPERATIONAL MITIGATION PROGRAMMES - (Cont'd) 

1 
( S )  kiater Resources 

(i) Surface and Groundwater - The  following  measures should be evaluated to mitigate  impacts from offsite 
facilities  operation: 

1. Discharges  to Cornwall Creek and the  Bonaparte River  from the  makeup  water line 
should be performed at  a  low, controlled flow  rate  to  minimize channel disruption. 

2. De-icing compounds  utilized  during  access road maintenance should Be avoided in areas 
where  they  can  enter  surface drainages. 

3. Consideration should be  given  to  disposing intake structure  clarifier  wastes and 
screen  washings  in  a landfill operation,  thus  negating any potential water quality 
impacts. 

4. Ground  movements on the  mine  slopes  could  damage  the natural  and artificial  lining 
materials  of  the  Hat  Creek  diversion canal. This  could result in increased seepage 
losses  which would, in  turn,  cause  mare  slope instability. During  mine  operation, 
the  dewatering  wells  would help to control the instability. During  decommissioning, 
however,  when  mine  activity  and  dewatering cease. severe  slope instability could 
result and thus  the canal may be very difficult  to maintain. Consideration  should be 
given  to  driving  a low-level tunnel further  to  the  east  of  the pit. This  diversion 
tunnel could  be  constructed  either  at  the  start of  the  project or to replace  a tem- 
porary  diversion canal before  the end of mining. 

5. Spill  control measures should be developed  for  the  equipment  offloading  facility and 
the airport to control  accidental releases  of  hazardous materials. 

( i i )  Fisheries and Benthos 

Should  fish  impingement  at  the  intake  occur,  mitigation  is  available  directly 
through  the imposition of operational  constraints. Present plant design provider  a  large 
makeup  water  reservoir  at  the plant site. This  reservoir is presently  sized to  allow as 
much as 70 consecutive  days  drawdown  without  affecting  powerplant operation. This flexi- 
bility could  allow  closing  or  decreasing  the use of  the intake  during the  passage  of 
downstream  migrant  salmonid fry. An additional  alternative  would  be  to  pump just during 
the  day, or night, should significant diurnal variations  occur in the  downstream  movement 
of fish. 

(c)  Land Resources 

( i )  Physical Environment - 
The operation  of  the  offsite  facilities was  predicted to have minimal effects on 

soils.  The  effects  predicted  result  from  the  susceptibility Of the  soils in the  immediate 
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i.4 OPERATIONAL ?(ITIWTION PROG8AMWES - (Cont'd) . 
vicinity of the  offsite  facilities to dusting and erosion  problems. The dusting and 
erosion  effects  could be mitigated by the maintenance of the  revegetation and dust control 
programes initiated  during  the  construction phase. Dusting problems  along the pipeline 
and  transmission line access  roads can be minimized by paving these roads  and  maintaining 
a vegetation cover on either side of  the  right-of-nay.  Should  paving not be practical. 
the m a d  Surfaca  should be covered  with  crushed  rack,  oiled,  or  sprayed  periodically  with 
a soil stabilizing solution.  It  is recornended  that  the  roads  should  not be allowed  to 
remain  as  dirt surface  mads. 

(11) natural  Veaetation 

Operation O f  offsita facilities  should  only  have  indirect  effects on vegetation. 
One indirect  effect  could result from dust  accumulations due  to fugitive dust  emissions 
froa  access  road  traffic. However, if the measures suggested  for  mitigating :he effects 
on soils  ara  followed.  then  little  or no effects  should occur on vegetation and no mitiga- 
tive aeasures  are necessary. 

m e n  i s  rtill the Ilkellhood that dust can accumulate on vegetation.  especiaily 
during d i y  periods when dusting PmbTeas are  prevalent  and accmulations are  not  removed 
by  rainfall. It is suggested that  a  contingency plan be develooed  whereby  the  vegetation 
would be  sprayed. when  necessary.  to  remove  potentially  injurious  dust  accumulations. 

Another  indirect  effect may  result f m a  competition between  revegetation  and 
native species. Thls effect could be  mitigated by carefully choosing revegetation Species 
havfng  the  same  tolerance range  to  environmental  factors  as  existing  native  species. 
Inothei means  of  reducing  this  effect would involve  revegetating  with  native  species. 
Sufficient  supplies o f  .native  species  seed  could be obtained  from  onsite nurseries,  which 
should be Started  prior  to construcfion activities. 

- 
= 

( i i i )  Forestry 

The acCmlatiom o f  dust on foliage of forest  species  was  identified  as a poten- m 
rial effect  resulting  from  operation  of offsite facilities. Presumably, implementation  of 
the mitigative measures  identified for reducing  the  effects on soils  should result in 
little or no dust emissions. However, some dust emissions  are  inevitable  and  plans  to 
nmave potentially  injurious  dust  accumulations  should be devised. The basic apomach 
would  involve spraying the  affected  trees with  water during  exc2ptionally d r y  2eriods. 
when rainfall i s  insufficient for dust removal. 

.c 

.. 
(d) Socio-economics 

(1) Overall  Considerations 

Tho No. 1 booster pumping  station  for the  water intake system, located  near  the 
,mouth o f  the  Bonaparte  River,  would  generate  noise  ievels incomatibie  wit8 residential II 

land use  for 15 to 20 residents  located in its immediate  vicinity.  ihe  mitigation  measures 
recownded in the  noise  section  below  are  reiterated  assuming they are  cost effective and 

.I 
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1.4 OPERATIONAL  MiTIGATION  PROGRAMMES - (Cont'd) 
more  efficient  than possible compensatory  measures in correcting  "economic welfare" 
losses. 

( i i )  Recreation 

Mitigation  measures to reduce recreation impacts are discussed in 
Section 1.3.2(d)(ii) to which  the  reader is referred. 

( i i i )  Aesthetics 

Suggested  enhancement  and  mitigative  measures  for  the intake structure and 
related facilities are: 

1. Develop the  intake  structure as an  architectural element  that relates  the form, 
COIour. texture and line of  the  existing  landscape components. 

2. The  design and implementation o f  landscape  planting would provide a transition  between 
the  structures and the existing landscaDe, thereby minimizing  the visual impact  of 
the structure. 

Mitigation  measures  for  the  access road could include: 

Foreground: Relocation o f  the road near  the  ash  dump  to  maximize natural screening 
and  to  minimize  this dump's  visual impact should be considered.  Relocation of the 
road to  an  alignment east o f  the  plant  should also be considered. Public  access 
through  the  blending  area  should  be avoided. 

Foreground,  Middleground  and Background: The road alignment  design should take 
advantage  of  opening new vistas o f  the natural and man-made elements. 

Mitigation measures f O F  the  water  pipeline  corridor should be: 

foreground, Middleground and Background: Clearing should be modulated through heavily 
treed  areas to resemble  the  existing  pattern of vegetation. Access roads at various 
points could minimize visual impact o f  a  continuous  service  road  which  emphasizes 
linearity of  the corridor. Surge  tank  design,  booster  pumping stations. and cleawell 
could  complement  Colour,  texture  and form o f  the natural  landscape. 

Mitigation  measures f o r  the  transmission line could  consist o f :  

Foreground,  Middleground and Background:  A corridor  clearing plan  should be developed 
that  modulates edges to  reflect  the  existing open and treed  areas. Alignments  that 
utilize natural contours  to  minimize linearity, and avoid ridgelines and steep side 
slopes  would  minimize  transmission line exposure. Design  of linkages  from  plant 
suitchyard  to  transmission  corridor could  relate the high technology  environment  at 
the plant site  to  the  simpler  structures  of  the towers. 
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Mitigation  measur@s  that  Should be considered  for the creek  diversion are: 

Foregmund:  The road could meet access and service requiremrnts  to  minimize  the 
right-of-way required. Landscaping could blend i n  with the existing  pattern o f  
veg8tation. Opportunities  to create  natural  reservoirs  at canal intersects on the 
creeks flowing  into  tha  upper Hat Creek  Valley  could be  examined. 

Middleground: Shoreline of  reservoirs  could be developed tu reflect existing  lakes 
in the valley. Cuts  and  fills  should be blended t o  minimize their visual  impact. 

Background: Edgea  of canals should be developed  to  soften  visual  impacts by blending 
into  the  existing  landscapes. 

(a) Offsite Facilities 

(0 intake Structure 

Because the  intake structure is not  expected  to be a  significant operational 
noise sourcl. no special  mitigation measures are  being  Contemplated  at  this time. At 
booster pumping  station No. 1. ventilation fan mitigation  measures  would be implemented by 
1 judicious  fan  selection and/or  fan  intake  and  exhaust  silencers.  Also, transformer 
noise would be reduced by improving  its  internal  design or by installing a shielding wall 
around the transformer.  At boostw pufqing  station No. 2,  fan noise  cantral  would be 
Incorporated similar to the one contemplated  for  the  booster  pumping  station No. 1. 

( i l l  Access Road 

The supply  trucks  that  would be using  the access m a d  during  the construction 
years would be fitted  with  standard  exhaust  silencers, and these silencers  would be ChecXed 
periodically  for  signs  of  deterioration. 

(ii i )  Water Line 

If major naintlnance would be required  during the operation of the  pipeline.  the 
repair c m s  would  take  precautionary m a s u m s  near inhabltea  areas,  such as scheduling 
daytime  working  hours  and  naintaining  silencing equiplaent in Good working conditions. 

(iv) Transaission  Line 

To reduce  the  mine  substation transformer noise  levell  (particuarly  during  the 
nighttime). acoustical  treatment rould be implemented.  This treament would be either in 
tha  form  of internal transformer acoustical  design or an acoustical  barrier  around  the 
equipment. 

c. 

... 
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1.4 OPERATIONAL  MITIGATION  PROGRAMMES - (Cont'd) 
Creek  Diversions 

~ 

Because  the  operation  of  the  creek  diversion facilities is not  expected to be a 
significant  source  of noise, no special mitigation  measures  are being contemplated  at  this 
time. 

At airstrip  site "C" mitigation  measures  such as using  glide  slopes  steeper  than 
3 percent on aircraft  approach to the airstrip. and/or relocating  the airstrip, would be 
investigated. At airstrip  site "A"  no special mitigation  measures  would be required. 

Eauipment  Offloadinq  Facilities 

1. Both  the highway trucks and the  equipment offloading equipment  such as forklifts and 
cranes  would  be equipped and maintained  with  exhaust  mufflers in good working 
conditions. 

2. Highway  trucks  noise  levels  would  not exceed the  valves shown in Table 8-3 of Harford, 
Kennedy and Wakefield. 7 

1.5 DECOMM1SS:ONING MITIGATION PROGRAMMES 

1.5.1 Water Resources 

The  following  measures are recommended  to  mitigate potential  impacts on water resources: 

1. The use of  fertilizer  during  reclamation  should  be  minimized  and it5 application  carefully  cuntrolled 
to  prevent an increase in the  nitrogen  and  phosphorous !eveis of Hat Creek. 

2. AS previously discussed in Section 1.4.4(b), alternate  Hat  Creek  diversion canal designs should be 
considered t o  ensure  the  stability  of  this  facility  during  mine pit filling. 

3. The  creation of the  mine pit  lake requires  further  study  to  ensure  that  Hat  Creek  water  quality will 
nor deteriorate. 

4. Consideration  should  be given to  placing a simple,  gated control 5tructure  at  the  mine pit lake 
outlet. This would allow  almost  complete control  of the  flows i n  lower  Hat  Creek  wnich  depending on 
the  developments in the valley at  this  time  could  constitute a very  beneficial impact. 

1.5.2 Socio-economics 

B.C. Hydro  could  undertake a number of steps to  offset a general socio-economic decline should 
no alternative  developments  arise in the area. The  steps might  include prolonging  the  economic life of 
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w 

the thermal  pOwtrplant vith the  additional coal supplies in the  Hat  Creek Valley, or  investigating  other 
potential  uses for the  coal  deposits. 

1.5 RECLWKT!ON 

1.6.1 Objectives  of  Reclamation 

I n  devising t h e  reclamation p r o g r m e  L C .  Hydro has  considered bot9  long  and short-tern objec- 
tives. The rapid  establishment of vegetation on the  disturbed  area is the  primary  short-term goal. This 
is required to improve surface stability, by preventing  wind  or waterborne erosion  and  to enhance the 
aesthetics o f  the waste piles. i n  the  long-tern,  vegetation  should be self-sustaining ana not require 
Continued additions of fertilizer  or  water (irrigation). 

An essential  aspect of reclamtion  planning i s  the deternination  of  the  ultimate land  use of 
the disturbed  areas  following  reclamation. In general terns, the  potential  land  use  should  not be less 
than  that prior  to  disturbanca. The  present land use  in the  Hat Creek  Valley is primarily  directed 
twardr Cattle ranching. There  are 13 dependent  ranching operations in the valley of which  six  would be 
direct ly  arfected. In total;  approximately 3300 ha vould be disturbed by the  mine  and  associated  waste 
dumps o f  which the 'fast Pujority i s  presently  unimproved  range land. 

long-term use or  exploitation of  the revegetated  waste  dunvs  has  also been nxamined.  Several 
alternatives  have been consid~red, for example, wildlife habitat,  recreation, agriculture (ranching) and 
forestry. A t  preslnt E.C. hydra  favours a mixeq agriculture (ranching)  and vildlife habitat alternative 
since thes? activities  constitute the  primary land  use in the  area  of dev?lopment. 1 

1.6.2 Studies to Evaluate  Reclamation  Alternatives 

As pa+t of the reclamation  planning  for  the Hat Creek  project  studies  have been undertaken  to 
examine  the  Site-speci7ic lac-ors likely  to  influence  the future revegetation of vaste pilea. iest plots 
nave  been constructed using a variety  of  discrete vaste materials  excavated  during a bulk coal sample 
excavation p m q r m e  undertaken  during the s m e r  Of 1977. I n  addition, plots to test revegetation at 
various  slopes  have been developed. A wide variety o f  revegetation  species,  Suitabia  for establisnment 
of  vegetation in :he dry  climate  at  Hat Crerk  were examined  and 12 were  selected for testing. ihree seed 
mixes  of  four  species  each were prepared. Each  material  was  tested for nutrients  and aopropriate  .ferti- 
lizer  added  during seeding. Vaterial test plots were hand seeded rith the three different seed mixes 
while p l o t s  to test  revegetation at different  sloped uere hydroseeded  using only one Seed aix. a mulc3 
and binder. A monitoring p r o g r a m  would be undertaken to det?rmine  emergence  success  and  producrivity 
Of, species  under  each  field  test condition. 1 

1.6.3 Pwoosed Reclamation  Alternatives 

The ninm w u l d  be an  open pit design extending down, in benc5ed, 215 d below  the  valley f luor ,  

vith an  approximate diameter at  the  surface Of 3.0 kn. A total loose  dumping  volume O f  i 6 5  Hn O f  vast~s 
uould be required  during  the  life  of  the aine. Tho m j o r  types o f  'waste are  expected. 

3 

1. Surficial  glacial  deposits  of  till,  sand and gravel 

lli 

r 

L 
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1.6 RECL4MAiION - (Cont'd) - 2. Pit waste, comprised of very weak rocks  ranging  from clayey  siltstone  to  conglomerate  as well as 

weak  waste material segregated from coal interbeds. 

0 
Present  plans  indicate  that  much  of  the surficial glacial materials would be utilized in the 

construction  of  comDacted  dump  retaining  embankments  to  be located at  the  entrance  to  two natural contain- 
ment  areas,  Houth  Meadows and Medicine Creek. The  other  waste  materials would be placed in behind these 
emoanbents.  The dump  surfaces  would ultimately be broad  expanses gently Sloped at  between 2O:l (3') and 
10: 1 (6'). 

a 

L 
The  ultimate  fate  of  the pit is presently being evaluated. Preliminary  results  of  these evalua- 

tions  were used to suggest  that  the pit would be allowed to fill with water.  Both natural drainage  and 
diversion  of  the  spring freshet Were  considered  to  achieve  this goal. However, if  it  is finally determined 
that the  pit should not be allowed to fill with  water, pit slopes  would  be  graded and revegetated to 
stabilize tnem and the  area  fenced to  preclude access. I) 

.. With  an  assumed in service  date  for  the  first  powerplant unit of 1986, the  mining  operation 
would  commence  approximately 4 years  earlier  with  the  stripping  of surficial materials. Revegetation 
would Connnence as soon as possible  on  waste  embankments,  areas  disturbed during construction and other 
possible  retaining  structures associated with  the  development as a whole. 1 

m 
1.6.4 Additional Studies Rewired 

Pending  the  success of the  studies  described under Section 1.6.2, B.C. Hydro would undertake 
studies  to  determine  the  compatibility  of  the proposed  reclamation scheme  and  the proposed ultimate land 
uses (i.e. wildlife habitat, recreation,  agriculture (ranching) and forestry). 

The  analysis  of leachates from  mine  rock,  overburden and 'waste coal presented in  'the Solid 
Wastes Disposal-Coal Storage-Land  Reclamation  Report  indicates  the potential release  of heavy and  trace 
metals  from  these  mine Yastes. The potential for  uDtake  Of  these heavy metals by'vegetation was  proposed 

and evaluate  the  extent  of metals uptake by the vegetation. These  results would be  extrapolated to 
in the Physical Habitat and Range Vegetation R e p ~ r t . ~  Additional  studies would be required to  monitor 

project  the potential impact of bio-accumulation o f  these  metals  up  the food chain. 

2 .  . 

a. 
1.7 ENHANCEMENT 

1.7.i Recommendations  for  affirmative  Action 

t* The  Hat  Creek  Project would generate  a large number  of  employment  opportunities in the study 
region through  the  creation  of  direct,  indirect and induced jobs. It might be  desirable to enhance  these 
employment  opportunities  for  the local labour  force through priority  programmes. 

I 
However,  there are no  B.C. Hydro  plans  at  the  present  time  to  encourage  specific  groups in 

their hiring programmes and to do so would  require  the  agreement o f  the unions with  which E.C. Hydro is 
involved. There is no clear  government  employment policy guiding  employers in terms  of  establishing 
priorities among  regional residents,  other provincial residents and other  Canadian residents. . 

I 
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1.7 ENHANCMENT - (Cont'd) 
Some initiatives in the  Yukon and the  proposed  northeast coal developments.  however, have 

recently been taken by specific federal and provincial depdnnents to promote affirmative action progrmaes 
on large-scale resourcs projects for regional  or  social development purposes. - 

On the  basis of these precedents. it is recornended that 0.C. Hydro initiate  discussions  immedi- 
ataiy  with  the  Ministry of Labour,  the  Ninistry of Economic Oevclopnent and  Other  institutions, as 
appropriat8, with  a viev  to  establishing employment priorities in a  manner  which  vould orient the  pot~nrial 
benefits  from  increased enploymnt accruing  from  this project in the  desired  manner. Any programmes 
implemented should be tailored to the specific needs O f  the  Specific target grwp. 

1.7.2 Recomeodations for  Enhancino  Benefits  for the Town of Clinton 

Clinton  has  recently  experienced a numbe'r o f  samill closures  that  have  reduced  the comunity's 
economic base and  resulted in a gradual decline in population. Through tnis  period  they  have  received 
soma government  indications  of  future economic grovth  potential. but nothing has yet materialized  and  the 
aut100k  is nat  encouraging.  Should Clinton receive a greater  share of the  projected  In-migrant  population, 
than that  uhich is expected.  this  growth would likely be Considered  beneficial. 

The existing  project description proposes the construction 01 a new  access road rather  than 
using Highway NO. U which w u l d  tend to favour settlement in Ashcroft and Cache  Creek at the expenre  of 
Clinton. Also.  the  Construction of this road ,*auld Cost considerably  more than  upgrading Highway NO. U .  
Howver. the  increased use of Hfghway NO. U would have  potential  negative noise and safety effects  on 
the  Indian  population on the Bonaparte Reserve adjacent  to the  highvay which have not been  fully 
evaluated. It is, therefore.  recornended that B.C. Hydro discuss vit3 the Sonaaarte Indians.  the  possi- 
bility  of  utilizing Higmay No. U as the sole  rroject  access road. 
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2.1 

2 . 2  

2.3 

2.4 

CHAPTER 2.0 - RECOHHENOED  COMPENSATION 

INTRODUCTION 

This  chapter  presents  suggested  compensation  measures  which  would  be  evaluated  should  the 
project proceed. Compensation  refers  to  substitution,  replacement or payment  for  resource impacts which 
cannot  be mitigated. Suggestions presented are  those proposed by the  various  subconsultants involved in 
:he Oetailed Environmental Studies  and  are  listed by resource. 

WATER  RESOURCES 

The  major  water  resources impact of  the  project  which  could involve compensation  is  the loss of 
the  fisheries  and  benthic  resource in the 7000 m section o f  Hat  Creek  diverted by the mine. A range  of 
compensation  options  would be considered;  examples include  the  establishment or enhancement Of an  existing 
fishery  resource in the local area or the  provision  of increased  access to  existing but  poorly accessible 
fisheries. 

Adverse impacts which  result in a  loss to  the  salmon fishery could be compensated by the provi- 
sion for increased production  through  the  restoration  of  spawning  areas in the  Bonaparte River. Removal 
of  the  barrier at Bonaparte Falls would provide access to  the  spawning  habitat  available  above  the falls. 
This measure  would  be  a  preferrable  alternative to other forms of  compensation  such  as  payment  for indivi- 
dual fish  losses. 

LAN0 RESOURCES 

Ranch owners  could  be  compensated  for  project impacts through: 

1. Purchase o f  ranches in portion or entirety. 

2. Exchange of lands or facilities  for  comparable  ones  affected by the project. 

3. Improvement (such as irrigation) of  ranch  lands  to  offset  project impacts. 

Adoption  of any one or all of  these  approaches  would be predicated on the final project design 
configuration,  the  location  of  offsite faci1i:y components  and on the  availability  of  project  lands  for 
agricultural use. 

SOCIO-ECONOMICS 

2.4.1 Overall Considerations 

1. The  alternative  to  mitigation  would be to compensate affected individuals  for  the  losses in  resi- . 
dential satisfaction incurred as a  result  of  the increased  noise and  dust levels. The most  approp- 
riate  course of action, if compensation  were  the preferred  alternative, would be for B . C .  Hydro  to 
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2.4 SOCIO-ECONOMICS - (Cont’d) . 

negotiate  the purchase of the  affected  residential rights. The appropriate  value of these  rights 
would  be that which =de residents  equally well o f f  by foregoing their   residential   r ights as retaining 
them. The campensation  option  should be  compared to  the  overall costs of noise and dust mitigation, 
rather than t o  each individually. 

IC 

lr 

2. The location of the project and its nature  in  relation t o  the fanner nature of valley land  use; 
noise, dust and general activity  lovels  during  project  construction and operation;  alterations i n  - 
valley  aesthetics;  alterations  in  fishery  populations and wildlife  habitat; and other  resource 
changes. when taken i n  concert, might reduce the  residential  amenities o f  other  existing  residents a t  
thnir settlement  locations i n  the upper Hat  Creek Valley and Bonaparte Reserve No. I. Given that  .L 

mitigative measures, such as altering  the  location oi project,   cwld not be effected,  the  nost 
appropriate  coupensation would likely bo i n  the f o r m  o f  an offer t o  purchase the  property o f  affected 
residents. If possible, hawever, a land trade could be effected w i t h  the Indian  people. In other 
cases where property  rights are not  a t  issue, compensation could simpiy be in the f o m  of paymnts 
for relocation custs. 

- 
3. If the lead time necessarj f o r  expanding local  goverment  adainistrations  (Section  ?.3.2(d)(i)) i s  

wtth  the  project. This wuld  reaave s o w  of the risiu t o  the  municipalities  near  the  pmject. 
not adequate, i n i t i a l  cornunity design studfes could be undertaken pr ior  t o  a  decision t o  proceed 

z 

c 

4. The.Hat Creek P r o j e c t  would invalve the rapid  gmvth of  both the industriaiized econmy and the non- 
Indian  population around the  local  Indian communities. This  vould  create pressures and impacts that  
would lead t o  an increased  erosion o f  local  Indian cul tural ,   idmti ty  and potential for Indians to 
pursue their   tradit ional econmy and l i f e s ty l e .   I t  i s  reasonable.  therefore,  that 8.C.  Hydro might 
taka s m  compensatory action t o  help  local  Indian people cope w i t h  the  potcntial  adverse  effects of 
the  project on their  social and cultural development. One way in which this  could be  done would be - 
to participate  vith  local Indian representatives and appropriate government agencies’ i n  the  creation 
of M organization  that would wort to advance the socio-econmic and cuitural development of local 
Indian  people. The economic opportunities  that  the Hat  Creek rroject  could offer might  be a signif i -  
cant  factor  in  the success o f  such an organization. The exact  nature of 9.C. Hydro involvesent  in 
the funding of such a development, would  have t o  be determined by discussion with the  appropriate 
goverment  agencies. It 

L 

- 
5. If  mitigation measures r e l a i d  to extending  the economic l i f e  o f  the  project beyond 25 years  that are 

idmt j f ied  in  Section 1.5(b) are not efficient,  L$en a series of studies on providing compensation 
should be Conducted every 10 yeam during  the  operating  period of the Hat Creel  Troject; These 
rtudias would deternine  the expected economic lifespan of the  plant, Lh expected  changes i n  employ- 
mnt levels  in  the  plant, new technological changes possibly  affecting  the  operating l i f e  and the 
potential  activities which may absorb employment i n  or adjacent to the Hat  CreeK region. These 
studies would  keep B.C. Hydro. their employees and the  residents of the  camunities aware of the 
ongoing economic devalopment potential of the  area. If i t  appears that  major employment and popula- 
t i o n  losses would  be inevitable as a result  of changes  in the Hat Creek operations.  sufficient advance 
warning would  be providd to discourage  cornunity  investments Lhdt would prove non-viable. For 
individuals  losing  their employment positions, B.C. Hydro should attempt t o  placo as Mny as possible 
i n  alternative employnent posit!ons with the company. 
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2.4 SOCIO-ECONOMICS - (Cont'd) 
2.4.2 Recreation 

Game  and fish are natural resources  which  would  be  affected by increased  recreational activities 
resulting from the project. The Fish and Wildlife  Branch  is  empowered  to  manage  these natural resources. 
In  Hat  Creek  Valley  their  objectives  are  to  manage  the  wildlife  populations  and  maintain  these  resources 
at healthy levels. Increased  impacts  attributable  to  the  Hat  Creek  Project  could be compensated  for 
either by payments  to aid the  management  of  the  resources or in  payment to increase  the number of  game 
species available. Other  possible  compensation  options  are presented below. 

Limitations  on hunting and  fishing  would likely be  required  within  the valley. Active  farming 
could be maintained to  the  greatest practical extent  in keeping with  the  orderly  development of the 
project. Such a course  of  action  would  tend  to  retain  some  of  the  existing land  use patterns and scenic 
values. Lands could be purchased, set  aside  and  developed at Pavilion, Langley  and  Blue Earth lakes 
(with appropriate restrictions) to  provide  opportunities  for  picnicing,  fishing and  swimming. Improved 
access to  the  Thompson River could  be provided as partial compensation  for  the loss o f  Hat  Creek 
fisheries. In  addition  to  the provision of indoor and outdoor recreational facilities  at  and  near  the 
Hat  Creek  Valley camps, with  an  appropriate recreational director i n  charge,  similar  facilities  could be 
provided in the  comunities of  Cache Creek, Ashcroft  and  Clinton  to  offset  the increased recreational 
demand  that  resident  miners  would have on  those  comunities. 

2 . 5  

Two  types of compensation  for  project  noise  impacts  would  be possible: 

1. Compensation  through  benefits  that  accrue as a direct  result  of  project actions. 

2. Compensation in the  form  of a cash  settlement or replacement  in kind. 

The  inherent  project  benefits  which  could  be  considered  to  directly offset noise  impact  would 
be limited to: 

1. Improved accessibility to the  HcClean Lake Reserve by native  peoples  would likely offset  some  of  the 
annoyance  to  be  caused by the  access road construction  and traffic. 

2. The  improve  airstrip  facility  would offset the  impact  of its construction and operation  noise  only 
if the affected residents  at its west end would  make  ure of it. 

Economic  benefits  such as employment  and increased comnerce  would  act  to  offset a l l  types of 
project impacts. However,  if  such  benefits  are attained by the  residents of areas in which  noise  would 
be a major  project  impact,  then  the  benefits  could be considered  to  compensate  primarily  for  noise 
impact. This  situation  could  arise to some  degree at the  following locations: 

1. Bonaparte  Indian  Reserve 1: Noise impact  significance  would  be "moderate" during  both  project 
construction and  operation. Some  residents may find employment  during  project  construction and/or 
operation. 
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2.5 - (Cont'd) 
2. North Ashcmft Residential Areas: Noise  impact significance  for various  project  acrivities  would 

vary f m m  " I o n "  t o  "high" ("low to  ,waderate''  if noise mitigation  carried out). 2esidents in this 
a n a  could benefit both  from project  eqloflent and csmercial growth. 

In t 8 m S  o f  cash settleaents o r  replacemenr in kind, it  is unlikely that monetary compensation 
w u l d  be sought by those residents who are exposed only t o  temporary  noise  impact,  especially if genuine 
noise mitigation measures a m  taken. Thereton, the  areas in which direct  monetary settlement or replace- 
n*nt in kind would be appropriate are  limited  to  the Hat  Creek Valley  itself and possibly  Bonaparte 
Indian  Reserve 1. 
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CHAPTER 3.0 - ENVIRONMENTAL  MONITORING POGRAMME5 

3.1 !NTRODUCTICN 

B.C. Hydro  recognizes  the need to assess project effects over  the life span  of  the development. 
i o  accomplish  this  objective B.C. Hydro would  develop  a detailed monitoring  programme in Concert  with 
appropriate  representatives  of  the Provincial  Government. The  approach  and philosophy  prooosed by  B.C. 
Hydro to  guide  monitoring  at  Hat  Creek  and  to satisfy the Provincial guidelines is described below. 

A  detailed  monitoring plan  would be developed  to  assess  changes in the  environmental, social 
and economic  conditions from construction,  operation  and  decommissioning  of  the  Hat  Creek development. 
I n  concept,  the  programme  would satisfy the general  environmental monitoring  objectives  of  the Coal 
Oevelopment Guidelines.' Specific  purposes of the  programme  would be: 

1. 

2. 

3 .  

1. 

2 .  

3 .  

To monitor  construction  activities  to insure that  guidelines  to  mitigate  construction 
enforced  and effective. 

To  monitor operational activities  to insure that  guidelines  to  mitigate operational 
enforced and effective. 

To monitor  decomissioning  activities  to insure that  decomissioning impacts are mitigated. 

To  ensure  consistency  with  the Coal Development  Guidelines E . C .  Hydro would: 

Perform  compliance  monitoring  of  mitigation systems. 

Develop  an experimental system  to  detect physical and biological project impacts. 

Implement  programmes  to  obtain socio-economic  information for  community planning. 

impacts are 

impacts are 

the  Detailed Environmental Studies and the field performance of  the  mitigation  measures incorporated in 
Implementation O f  such p r o g r m e r  would foCYS upon the  Sensitive  receptors  identified  during 

the final  design. Monitoring of sensitive  receptors  would  begin  prior  to  operation and would  establish 
their pre-project  status.  An  experimental  system consisting  of statistical models and sampling  methods 
would be designed  for  testing hypotheses made  about  impacts  of  project actions. Cause and effect  relation- 
ships  would  be  estimated  as well as  pertinent  confidence intervals. This  information would be used to 
verify impact  estimates,  to  establish  damage  functions and to quantify  impacts  predicted in the EIAR. 

Compliance  monitoring  would  determine  the efficacy of the  installed mitigation features. 
Deviations in compliance  with  relevant Provincial Guidelines and Objectives or design  performance specifi- 
cations would be detected and used to  initiate  corrective action. 

During  the  conduct  of  the  monitoring  studies all programmes  would be subject  to  modification as 
the  analysis  and  interpretation  of data  revealed  unanticipated  impacts.  additional receptors or defi- 
ciencies in the  mitigation  measures implemented.  Thus. oojectives,  allocation  of  manpower and scope  of 
work would  be keyed to  the actual environmental  needs  of the project. Programmes wouid be reviewed 
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3.1 IHTROOUCTION - (Cont'd) 
frequently  ana recomendations made to Continue.  modify or  cease work based upon the resuits O f  Studies 
completed. 

Table 3.1-1 depicts  the  receptors and resources which could be affected by the rroject. The 
table and  the specific proposals  that  folln. sumarizs  the potential  resource  effects whicn would rwquirs 
detailed  monitoring. Recoaended studies which would satisfy either  the  needs  for compliance monitoring. 
detect  physio-chemical  and  biological  impacts, or provide  data for community  planning are described by 
resource area. These proposals  would serve as  the  basis for the joint  development of  the  actual monitoring 
prograum Should  the  project proceed. 

3.2 COMPLIANCE  MONITORING PROG"4E 

3.2.1 Meteorolow - Air  Qualitv 
' The full-scale  pre-operational  meteorological  and  air  quality monitoring programe previously 

described in Part  Three, !4ethodolOgy, was  designed to provide appropriate baseline data for  environmental 
impact  assessment  and  detailed  plant design.  It is anticipated that PwtiOnS  of this programe would 
carry Over into the operational  phase  to  assess the air  quality and climatic effects.  Specific  design 
aspects  of  the  operational monitnring p r o g r m e  would be defermd until just befom Plant  operation so 
that advances in monitoring  technology  could be incorporated  and  the  specific receptor locations  identi- 
fied. The  nuaber  and tfle o f  meteorological/air  quality  monitoring  Stations  would be determined i n  

cooperation with  the  approoriate  governmnt agencies. 

If a  metwrological control  system i s  chosen to  control  sulphur  dioxide. an extensive meteoro- 
logical/air  quality  monitoring  programac suitable to support  a real-time  air  quality  prediction  System 
would be instituted. Design o f  such a mnitoring netuork would be based On data  obtained from Lte f u l l -  
scale  pre-operationdl  monitoring progranune, the  results  of  air  quality  dispersion  studies.  and specific 
needs  identified by  B.C. Hydro  and the  apprcpriate  government agencies. 

3.2.2 Water Resources 

(a) Water Oualitv 

Oomestic  rells should continue to be monitored with rcpard  to  the  parameters 
measured in the  Oetailed  Environnental Studies. Yanganese and  nickel should be added t a  
the list  of  parameters. For each waste disposal  area,  test wells should be developed in 
strategfc  groundwater f low locations. Monltoring should continue on a quarterly  basis  and 
should be evaluated  yearly  to  incorporate or delete specific parameters. 

(if)  Surfacc Water 

on Hat Creek and the Sonaoarte River. Nonitoring  should $e performed quarterly for a l l  
Monitoring should be carried out at sample stations establisned  during  the iES 

baseline  parameters. ranganere and nickel should be added  to  the list  of Paramecers 
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II 
3.2 COMPLIANCE MONITORING PROGRAMME - (Cont'd) 

sampled. In addition to existing  stations, it  is recommended  that sarnvle stations be 
established on McLaren  Creek and iornwall Creek to detect  any effects  from the ash  pond 
and the access road. All parameters  monitored at other  surface  water s a m ~ l e  points should 
be included at these  sites as well. Monitoring  of all point source  discharges t o  receiving 
waters should be performed to  ensure  that  Pollution Control Board  Guidelines  are met. 

To  predict  the  effects  of  acid  rain,  a  complete  materials  balance  should be 
performed  on  a watershed judged  to  be  sensitive  to  the  effects  of acidification. The 
balance should  include snowpack  and rainfall  (direct and indirect) quantity and quality, 
predominant soil types and their chemical composition and watershed  inflow and outflow 
quality and quantity. If the  watershed  contains  a  lake, chemical profiles Should also be 
obtained. 

1 (b) kvdroloay 

(i) Groundwater 

Groundwater level piezometers  should  be  installed  in  boreholes located around 
the  ash  and  waste disporal areas. These piezometers would  supplement  the  three  existing 
piezometer stations in the valley. At  least  three  piezometers should be installed at 
different  depths in each borehole. Water levels  should be monitored on a  monthly basis. 
One  borehole  with three piezometers  would be installed adjacent  to Finney  take and along 
Highway No. 12 just  vest  of  Indian Reserve No. 4 in Marble Canyon. Each station  should 
monitor  the  effects o f  lake discharge and recharge and/or withdrawals from the  Marble 
Canyon aquifer. 

( i i )  Surface  Water 

Stream gauging stations on Hat  Creek  and its tributaries should be monitored 
until they  must be abandoned  because  of  the proposed  project  developments. The  gauging 
station on upper Hat C m e k  should be  moved  further up5trem and  a new station  established 
just below the development.  Each gauging  station on Medicine Creek  should be reviewed for 
possible  relocation  once  the facility design i s  firmly  established. Gauging Cormall 
Creek may be necessary  if this  stream is diverted in the final  design. Discharges from 
the  sedimentation lagoons  should be gauged. Sediment  accumulation in the Hat CreeY diver- 
sion headuorks reservoir should also be monitored. 

(c) Water  Use 

(i) Surface  Water 

The  discharge  of  project  wastewaters should be monitored and controlled  to 
ensure  acceptable  water  quality  for irrigation and other agricultural uses. 
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3.2 COMPLIANCE mNITORING PROGBAhWE - (Cont’d) 
3.2.3 Cultural  Heritaoe  Zesources 

Ouring  each  of the  devalopmnt phases. a qualified  archaeologist  should be present  to monitor 
land  alteration  activities  uhsre  cultural  heritage  resources  are  expected  to occur. iln in-field  identifi- 
cation and assassment would be adde and mitigative actions  proposed wnen resources  are  encountered. 

3.2.4 Hair. 

Noise  and  vibration  levels  caused by project facilities and  blasting vould be monitored to 
assure com~liance with the  guidelines. 

3 . 3  EXPERIMENTAL WINITORING PROGRAWES 

3.3.1 Land Resources 

(a) Stack Emissions 

(f) Veaetation 

Tha approach  proposed ta monitor the  effects  of stack  emissions on vegetatioo 
(natural,  forest and agricultural) would involve two phases,  pre-operational and opera- 
tional: The Objective  of the pre-operatlonai  phase is the acquisition O f  information 
pertaining  to  the sensitivities of  the  vegetation types found within the  area  of  the 
proposed development to various Combinations of  pollutants  at  various  dosages. The identi- 
fication of pollutant COmbinatiOns and  dosages  causing  acute  injury  under  natural  field 
conditions would be the  only  feasible objective due to the  length Of time  required  for 
plants t o  exhibit chronic injury symptom.  Chronic injury  experimentation  would  not be 
feasible  unless  conducted  during  the  operational phase. 

correct causal  agent  (insects. diraasc  or plant  emissions)  of  vegetation injury symptoms 
The objectives of the operational  pnase  monitoring  would be to  identify  the 

within 25 k~ of  the plant: determine a tolerance range  for  the  vegetation in areas O f  

potentially  injurious  emission  levels,  as uell as srlecting those individuals which appear 
to be resistant; and study  the  effects  of  long-term  low  eaission levels. 

A. Pre-ooerational  ?hale 

studies on selected  species and field  fumigation  within  the  project  locale (25 kin 
Tw type5  of  pre-weratfonal  monitoring should be considered: dose reloonse 

radius). The dose  rtlponse  studies  vould be designed  to  estabish S02/N02 thrashold 
concentrations far  chose  species found in the  project  locale rhics have not Ceen 
included in any  sensitivity  lists  or  have  not  been  assigned a threshold  ConCentration 
in the  scientific  literature. These studies  would be primarily  laboratary orientrd. 
Plants  should be selected  from the field,  transplanted to a greenhouse and naintained 
in a  manner closely  aoproximating acfilal firld  conditions. The types  of  plants  usea 

I 

I . 
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3.3 EXPERiMENTAL - 

I 
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MONITORING  PROGRARMES - (Cont'd) 
snould  include herbaceous,  shrubs  and canopy trees. However, i n  the  case  of  shrubs 
and trees,  seedlings should be selected due to  sire restrictions. A total of 38 Plants 
have been  identified as important  enough  for  study.  ihese  plants have been  ranked 
into seven  categories on the  basis  of  their  importance  to  the local vegetation associa- 
tions, wildlife or livestock. 1 

The experimental procedure proposed is identical to  that used  by Larsen and 
Heck' in which a dose  response'function is derived  for  each  species from observations 
of  acute injury symptoms  induced in a  number of specimens. This  method  is  of some 
advantage  over  other  types  of  approaches since  a model is developed  from which injury 
levels from  other  dosage  levels  may  be predicted within broad confidence limits. 

The field fumigation study  proposed is similar  to  the  programe  currently 
in progress  at  Colstrip, Montana. In the  Colstrip programme.  termed Zonal Air 
Pollution  System (ZAPS), field plots  representing  the c o m o n  vegetation  associations 
are identified and  fumigated  with  a  continuaus  predetermined  average SO2 level 
throughout  a  growing season. 3 

Three  fumigations and three control plots  within  the  project  locale  are 
proposed for  study.  Plot  number  one  should be located in the  Clear Range approximately 
20 km to  the SSW of the  stack location. The site selected should be at  the  transition 
of  the  Alpine  Sedge-Grassland  associations,  preferrably  in  the  Engelmann  Spruce - 
Grouseberry Association. Plot  number  two  should be approximately 15 km ENE of  the 
stack location in the  Arrowstone hills. This plot should  be located at  the  transition 
of  the  Douglas-fir - Bunchgrass - Pinegrass and Big Sage - Bunchgrass  associations. 
Plot number  three should be located in the Cornwall  hills approximately 12 km to  the 
SSE of  the stack. This site  should be at the  transition  of  the Engelmann Spruce - 
Grouseberry  Pinegrass  and Engelmann Spruce - Willow - Red Heather associations.  A 
plot size  of 20 m x 20 m is considered appropriate. The  concentration o f  SO2 used 

to  fumigate  the  plots should be identical to  that predicted by ERT to occur  from the 
powerplant operation. The duration O f  exposure is suggested  to be no less than 

1 month and should be initiated in early sumer. Control plots should be similar in 
vegetation  composition and be oriented  approximately 50 m from the  fumigation  plots 
in a  position that  the  prevailing  winds  would  not  carry SO to  the control plots. 2 

Observations should be  made  at  each  plot  over  the  course  of  a  monthly 
fumigation period and should focus upon  herbaceous level vegetation. Detailed informa- 
t i o n  on the distribution  and  cover  of  each  species  should  be  collected  at  the end of 
monthly fumigation periods. The above-ground biomass  from  a number  of 1 m quadrats, 
which  include  a  representative  sample  of  species  present, should be harvested  from 
control and  fumigation  plots  at  the  completion  of  monthly fumigations. Comparison  of 
the  results from  fumigated  versus the control  should give some indication as to  the 
effect of SO2 on vegetative growth. 

2 
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3.3  EXPERIMNTAC WNITORING PROGRAMMES - (Cont'd) 
8. Onerational  Phase 

The proposed  operation  phase nonitoring program. is basically a field- 
oriented  programme designed to identffy and  catalogue any  Potential changes in vegeta- 
tion associations due to stack emissions.  It is sugg9sted  that a number o f  Vegetation 
plots be aanitored in the  vegetation associations found in areas w h e n  the  preaicted 
high SO2 emissions may  occur. The number  of  vegetation associations,  which should ne 
sampled, varies  according to the air qualfty control  stratepy  selected.  Control 
plots  should be established outside  the area where predicted  ambient  ground level 
changes may occur. These plots  should be i n  vegetatfon  associations uhich  are 
identical or similar in composition to the inonitor plots. Monthly obsewations and 
floristic  analyses  are recomended for  each  plot  (control  and  monitor)  with  emphasis 
on the  detectian  of  symptoms  resulting  from  air emissions. Colour  infrared  imagery 
nay prove useful in such  investigations.  Annual colour infrared aerial photography 
can  also be a useful tool to  document changes or rapidly  identify  large  injured  areas 
with minimal effort. Those plots  located i n  the  areas where SO2 concentrations are 
predicted  to  exceed  background  levels  should be utilized  for  the  collection of detailed 
vegetation infomation such as: biomass, mechanical  vegetation cover  estimates, 
insect and disease  damage,  growth and pmductlvity measurements. These  measurements 
should be compared with control  plots  to determine if the observed effects  are  due to 
natural  variability  or air emissions. The vegetation  plots  should be located adjacent 
to or in the vicinity  of  the  air  pollution monitors so that  the effec?s Observed on 

the vegetation can be correlated  with actual  ambient  levels  collected on a real-time 
basis. The ambient  ground level concentrations would be essential data for  the 
progrunne. 

The  accumulation of tracr elements  released  from  the stack is an ilnportant 
soil parameter ta monitor. It is rocomended  that the soil sampling  plots  and  cantrol 
plots be contained  within  the  vegetation  sampling plots. In this manner, the ertenr 
of potential  accumulation  as well as any potential  effects on the  vegetation  could 5e 
simultaneously  determined. It  is recomended that soil and  vegetation  samnles be 
analyzed  for  arsenic, seleniw. cadniun. chromium and fluorine because thess elements 
have been identified with potential pmblems.  The  recomended sampling  interval is 
seasonal. with the  numbers  of  samples  per soil plot  determined  from a statistical 
test for sample sizes. The  sampling should be initiated  at  least 1 year  Jrior to 
initial operation o f  the  plant, and should ae Continued  throughout  the  ODerational 
phase. The  number  of  samples  and  sampling interval could be adjusted  once rne results 
f m m  the  initial  sampling  period  are analyzed. 

(ii )  Ylldllfc 

A. Trace Elements 

Wildlife receive trace elements  from a  varfety of  Sources  ana nay  be IUD- 

jected to bio-accumulation or bio-nagniffcatfon  of trace elsments.  an  event  vhich no 
m u n t  of trace el@ment  measurement in abiotic  receptor3  could reveal. A large 
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3 . 3  EXPERIMENTAL rlONIlORING PROGRAMMES - (Cont'd) 

m numoer  of  wildlife  sampling sites is unnecessary due to high uildlife mobility. 
Sampling  plots should be located in Cornwall hills and Trachyte  hills,  the northern 
portion of  the  Hat  Creek Valley and  in the vicinity of  the pit and waste  dumps  and - other  potentially  toxic  waste materials. A partial  control  should be located in the 
southern  half  of  the  Hat  Creek Valley and full control outside  the  valley, perhaps in 
the  Venables Valley. 

m 
Sampling  should be conducted on a  seasonal basis. Birds  are  the  recommended 

indicator mammal because small rnanvnals are considered to be unreliable indicators of 
environmental pollution. Gamebirds  taken inside and outside  of  the  Hat  Creek  Valley 
should  also be monitored  for trace element accumulations. This could be accomplished 
by taking tissue  samples from game reported at  the  Cache  Creek  Check Station. Tissue 
samples should be analyzed for  arsenic, cadmium,  copper,  fluorine, lead, mercury, 
vanadium, zinc, boron, selenium,  tin and tnallium. 

.. 
a 

An effective  means  of  monitoring environmental fluorine is through  the use 
of honeybees. Pollinators have been  shown  to have the highest body burden of  fluorine 
i n  ecosy5teR.s which  have  been  contaminated by exposure to atmospheric fluorides. 
Hives  could be established in several  locations within  and around  the Hat  Creek 
Valley.  Elevated  levels of  fluorine i n  these  bees would  indicate  problems o f  fluorine 
accumulation before the effects were  noticeable in ungulates or gamebirds. 

8. Major  Air Emissions 

The  direct  impact  of  air  pollutants on most wildlife is expected to  be 
minor. Birds  may be an  exception  to  this rule. It is recommended that birds be 
periodically  collected  (once or twice  a  year) and autopsied  to  determine  what  acute 
injury may have occurred to their respiratory system. Chickadees would make  a  suitable 
subject  for  these investigations because they are  permanent  residents and are rela- 
tively cormon  throughout most of  the local Study area. 

C. Ecosystem Resoonses to Chronic  Stress 

It  is recommended  that  wildlife be monitored by the use of a  roadside 
breeding bird  survey similar to that used in the inventory section  of  this report. 
Theoretical considerations and limited data from the U.S. IBP  (International  Biological 
Programme)  Grassland Biome Programme  indicate  that  grassland bird species  diversity, 
equitability and species  richness  are  apparently buffered  from  response to  normally 
encountered environmental variations, but may respond to ecosystem changes  brought 
about by chronic air pollution. The re;atively cost  effective roadside  bird census 
may be ideal for  collecting  sample data which would be responsive to other  extraneous 
variables. 

Monitoring should consist  of  an  investigator  travelling  a  specified  route, 
making  stops  at specified locales,  and  recording  the  birds  observed  within a defined 
time and space. :his need o n l y  be done  once or twice  per  year in the spring. 
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3.3 EXPERIHEHTAL UONITORING PROGRAHUES - (Cont'd) 
The  roadside  bird  census would be valuable as  an index of change  for all 

wildlife. However, changes in the distribution and  abundance o ?  Llig game  are suffi- 
ciently  Controversial that an additional monitoring p r o g r m e  for  big game is 
warranted. This monitoring should be done using  pellet  group  transects.  Aerial 
surveys of gama  animals are costly, can constit'te harassment o f  tha  animals  and  do 
not pmvide an  adequate Picture  of the year-round  animal habitat  relationships.  The 
number  and  locations  of PQllet group  transects  should be ralatsd to  stack  emissions 
and  to  habitat (vegetation).  It  is recommended  that  pellet  group  transects be  esta- 
blished in conjunctian  with  vegetation  mcnitoring plots. 

(b) Coolina  Tower Emissions 

(i) Vegetation 

A number p f  vegetation  plots. i n  addition  to those' proposed for  monitoring the 
ef fects  o f  stack emissions,  should be located in the  areas where  miximu.  cooling  tower 
drift  deposition are predicted. Control plots  Should likewise be located in areas  where 
drift  deposition is not predicted. F w e r  plots  are  required  (control and monitoring) than 
those for stack emisrions because  the  coollng tower  drift  does  not  affect as large an 
area. 80th  visual observations  and detailed  information  should be collected  at  each  of 
the plots. One or more  plots  should be located in each  vegetation association  subjected 
to salt  Concentrations :hit a r e  predicted :a exceed background levels. The frequenq 0: 
saapling should be monmiy prior  to  and  during  the first  year o f  operation. The frequency 
can be aafusted as needed,  once  these 2 years of  data  are  analyzsd. The p r o g r m e  proposed 
should be closely  related to :he monitoring  salt  deposition an soils. 

(ii) - Soi 1 s. 

The deoosition of cooling tnwer  drift on sails  vould  affect soil moisture and 
salt Irvels. which may in turn  have  an  effect on vegetation. The soil manitoring  plots 
should be established  within  the  vegetation plots. Control  plots  should  also be situated 
within the  vegetation  plots  designed  as  controls. Precipitation samplers  should be set up 
on both  the  monitoring  and  control  plots  to collect samo1es o f  rainfall  and  Cooling tower 
drift. Sanples of Thompson Rivar rater snoul? be analyzed  for  the  various  salts as well 
as for the predominant  trace elements  (arsenic,  selenium,  cadmium, cnmmium and fluorine). 
The sail horizons  within e x h  soil plot  should be identifiad as well as the soil moisture. 
pH  and conductivity. Soil samples f r o m  the top three horizons  should ¶e analyzea f o r  :he 
same salts and trace elements a$ the  precipitation samples.  The  cooling watcr Diaxeup 
should  also be anlayzcd  for  the same parameters  as  the  precipitation and  soil samples. 

(c) Ash and Mine  Vaste OisDosal 

The waste  dumps  and ash disposal  areas may contain l a n e  amounts of potentially  toxic 
trace elements. It Is hipnly  unlikely  that  these elements uould be released  to  the  environment 
because  the  disposal  areas  would be engineered to ninimiza  such  occurrences. A monitoring programe - 
is pmoosed to  ensure that vegetation  and  soils in the  vicinity o f  tnase areas a m  not  affected 3y 
tracm element releases. 
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3.3 EXPERIMENTAL  NONIiORING  PROGRAMMES - (Cont'd) 
The  suggested  approacn is to  sample leaves, stem and roots  of trees,  grasses, shrubs and 

herbaceous  species growing in the vicinity of  these areas. Replicate  samples  of each tissue  from 
each species  sampled should be collected seasonally. Sampling should start 1 year  prior to initiation 
of  disposal activities and continue  throughout  the period of disposal  operations. Soil  and seepage 
water  samples should be collected at  the  same  time,  at  the same frequency and over  the same time 
perioa as the  vegetation samples. Vegetation and soil samples Should be analyzed  for  the  trace 
elements  of  concern as identified by ERT. 4 

(d) 
I 

The  accumulation  of  dust on foliage  can  potentially  cause  a ?eduction in productivity. A 

programme  to  monitor  the effects on vegetation due to  fugitive  dust  emissions from operation  of  the 
mine is recommended. The proposed approach mould utilize  six vegetation plots located at different 
dis:ances form the mine  and  at  various  elevations  to  account  for  terrain effects. Six control plots 
would also be located in close  proximity but in an  area unaffected by dust emissions. Visual observa- 
tions  of leaf condition and presence  of insects or diseases should be made on a  monthly basis  at 
each plot. These  observations should be conducted  prior  to  and  during  operation o f  the mine. 
Growth  measurements  of  trees,  shrubs  and  herbaceous  species should be taken on a  seasonal basis. 
The visual Observations  and growth measurement should be correlated  with  climatic data as well as 
data from  high  volume  samplers  situated at/or near  each  vegetation plot. The  dust  samples should be 
analyzed  for  particle size and chemical composition (including the  trace  elements of concern). 

-I 

- 
- 

3.3.2 Water Resources 

I 

(a)  Fisheries and Benthos 

Fish tagging  studies should be initiated in Hat  Creek  prior  to  spawning,  with recapture 
during  June,  July  and  early  September  supplemented by additional  marking. Selected  stations  would 
be  sampled in June and early  September  to  document fish and invertebrate  populations and conditions. 

to  possible  sediment  buildup in Hat  Creek below the mine site. The  programme should be Conducted 
Efforts  should also De directed at  documenting  aquatic habitat conditions,  particuarly  with  respect 

annually  during the  construction  and  startup  phases,  and  decreased in frequency  and  scope  after  the 
system has achieved  relative  stability. 

The  intake,on  the  Thompson River  should be monitored during  downstream salmon fry migration 
periods  to  determine if loss o f  juveniles occurs. Similarly. monitoring during  upstream spawning 
migrations should be vnaertaken to assure  that  disorientation  of adult spawners  does n o t  occur. 
Sampling  to  determine  downstream spatial-temporal distributions  of  migrant  juvenile  salmonids  could 
be undertaken if impingement proves to be significant  during operation. 

* 3.4 SOCIO-ECONOMICS 

a 
3.4.1 Plannina  Information Relevant to iommunitv  Service 

Rapid population  growth in the local study  area would likely  result in short-term reductions in 

0 

the  quality  of life for area  residents as a  result of  temporary lags i n  public  services  during  the  process 
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3.4 SOCIO-ECONOMICS - (COnt'd) 
of staff and facility expansion. These lags  would  affect a fairly  broad sector o f  the  Ashcroft, Cache 
Creek  and  surrounding  papulations which are  reliant on village-located services. The effects  would 
include: 

1. Periods O f  ovcrcrading and consequent  decline in the  quality Of service delivery in w s t  existing 
social  and comunity services. 

2. A period when existing service deficiencies.  particularly dlnt.31 and  mental  health  services.  would 
become mare acute. 

The severity of these impacts  and  their specific  duration  cannot be predicted, as they  deoend 
on the  timeliness  of  public  sector  responses i n  relation to growing demnd.  However, th@ general govern- 
ment  practice 01 service  delivery in response to demonstrated damand. rather  than in anticipation  of 
demand, would suggest  their likely  occurrence. Given  these  uncertainties,  a  cash compensation payment is 
not  Considered a reasonable approach. 

timely  availability o f  service demand infomation, E.C. Hydro  could  assist  the service delivery  proce$s 
Because one o f  the critical deternindnts of tha extent  to  wnich  impacts ,night occur is the 

by providing  this  information. It is recomended. therefore,  that E.C. Hydro  fund a  monitoring  programne 
oriented  towards  the  provision of on-going  planning infomation ta assist in the  timely  provision of 
cornunity  and  social services. Oimcussionr  should be held vith the Thompson Nicola  Regional Oistrict, 
provincial  agencies  and  the local comunfties ta deternine the appropriate sponsoring and controlling 
agency. 

3 . 4 . 2  Planninq  Infornation  Relevant to Social Problems and Adeauate Comoensation 

Small  rural cornunities undergoing  rapid expansion  due to the construction of  large-scale 
industrial ?rejects may experience a variety o f  cornunity  social  problems  related  to  the  development. 
Increased transiency, personal c m f l i c u  and adjustnent requirements can result in an  increased  incidence 
o f  petty crime. juvenile delinquency,  alCDho1  abuse,  family  problems  and other social  problems. The 
extent  to  which  the local study  arra camunities would  expcriencc some or a11 of  these problems cannot be 
predicted. 'However, they  have  occurred in similar develapment  situations and  their  Occurrence in the 
local area  could be expected to reduce  the  quality of life in these  comunities. 

It is recomaended  that E . C .  Hydro also fund  an expandrd  monitoring  study, in addition  to over 
that Identifled  above. to provide  sufficient infomtian on which  to  deternine whather  further compensation 
should be provided. The requirements  for  the  nature  and  value o f  potential  compensation can only be 

determined  from  actual infomation as the  project evolves. 
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