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- Site 

Location: 

Site  Area: 

Overating  Manpower 

Average  for  operating  and  maintenance 

Buildinq 

Total  length of powerhouse 
Total  width of powerhouse 
Height  of  boiler  room  roof 
Height of turbine  room  roof 

Chimney 

Number  of chimneys 
Number  of flues 
Height  of chimney 

Diameter  of  inner  flues 
Inside  diameter  of  stack 

Flue  gas  exit  velocity  (max) 

Electrical  Power  Output 

Net plant output 

Generator  voltage 
Transmission 
Frequency 

Performance  at  Guaranteed 
560 hW Gross  T-G  Rating 

Steam  Generator  (per  unit) 

Steam  output 
Superheater  outlet  pressure 
Superheater  outlet  temperature 

Near  Harry  Lake  in  Traclhyte  Hills  east  of 
Hat  Creek  Valley, at elevation  1410 m 

92 ha 

225 

290  m 
92.5 m 
94.0 m 
34.0 m 

1 
4 
Impact  assessments  are  'being  made  for a 
chimney  of  height  in  th,?  range  of  244- 
366 m 

21.3 m 
7 m  

27.4  m/s @ 148.9OC at 550 MI? turbine  gen- 
erator  rating 

2000 m @ 560 ?lW guarantaed gross turbine 
output 

24  kV 
500 kV 
60 Bz 

464.8 kgls 

532 C 
17,282  kPa 

Prepared by: Integ-Ebasco L/ 
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Reheat  steam  temperature 

Water temperature  to  economizer 
Number of p u l v i r e r s  

F l u e   g a s   f l o w   a t   h e a t e r   o u t l e t  
F lue   gas   t empera ture   l eav ing   a i r   hea te r  
Assumed e x c e s s   a i r   a f t e r   a i r   h e a r e r  

Auxi l ia ry  Fue l  O i l  

For  main b o i l e r   i g n i t i o n ,   d i e s e l   g e n e r a -  
t o r s  and a u x i l i a r y   b o i l e r s  

Number of fue l   t anks  
Capacity of tank 
Rehear  temp(erature 
Condenser  v;~cuum - summer (des ign   po in t )  

Number of e x t r a c t i o n   p o i n t s   f o r  
Condenser vlacuum - winter   (avg  csndi t ions)  

feedwater hczating 

Turbine   hea t   ra te   inc luding  BFP t u rb ine  
a t  560 MW output  

Guaranteed  ra t ing 

Boi le r  Feed- 

Number of  main pumpsfunit 

Capaci ty   of   the  main  and booster  pump @ 
MCR (without  capacity  allowance) 

Discharge  pressure @ MCR (without  head 
allowances) 

BEF t u r b i n e   r a t i n g  @ MCR 

Coal H a n d l i s  

Capacity of overland  conveyors ( 2  @ 100% 
duty)  based. o n  worst   acceptable   coal .  
Tota l  f o r  2. conveyors 

S i lo   S to rage  (one p e r  m i l l )  

104.63  kals  
8 p z r   u n i t   ( t e n t a t i v e )  
246 C 

-. 

747.68 k g l s  

3 0% 
148.9 c 

No. 2 f u e l   o i l  - No. 6 f u e l   o i l  

2 
4770m3 
538 c 

2 
795 m3 

11.85 kPa 
5.8  kPa 
7 

8452  kjIkWh 
11.95 kPa 0% makeup 

560 m @ 5.1 kPa 0% makeup and 7 s t a g e s  of 
feedwater   hea t ing   inc luding   ex t rac t ion  
steam t o   b o i l e r   f e e d  pump tu rb ine   d r ives  

One steam  driven 100% c.spacity main p l u s  

plus one   s ta r t -upl toppiag  10% capac i ty  
one  motor  driven 100% c,apaci ty   booster  

530 11s 

1040 m 

10,675 m 

1211 kg/s  

8 h r s  minimum with  worst   coal  

Yote: MCR - max cont inuous   ra t ing  = 560 Mw gross   un i t   ou tput  

Prepared  by:  Integ-Ebasco L/ 
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Coal, Ash 6 Flue Gas Flaw @ 560 Mw 
Turbine  Generator OutDut - 
Plan t   Aux i l i a ry  Loads - kW 
Based on a gross   un i t   ou tput   o f  560 FS4 and a u x i l i a r y   l o a d s  per un i t   a s   fo l lowing ,  
the  next  outpuc will be 500 raJ. 
Plant   Auxil . iar ies  44.0 I%? 

Mining Load 
Thompson R i v e r  P ipe l ine  Pumping Load 

3 .7  Mw 
3 . 7  Mw 

Overland Conveyor Load 1.6 Mw 
E x c i t a t i o n  & Transformer Loss 4.5 Mw 
Contingency 2.5  Mw 

T o t a l  60.0 Mw 

Irreg-Ebas Prepared  by: Ir co 11 
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P l t  and Segregated Neat. 

813 x 10 La3 x IO6 6 

P l t  
Vs.t* U..t. Total C". 

Sen stage 

3 0 7 7 

5 2 8 12 

28 5 43 55  

86 11 129 184 

b9 I 99 282 

83 3 115 39 7 

59 2 80 4 7 1  

Co,,dLUo"cd A.15 Toke1 to lhrnq,. 

3 b  
1- x 10 L U ' J  . IOb  

Stage C"" stage CU. 

0 0 I <J 19 

1 7 21 4 1  

11 I 7  86 127 

29 46 238 365 

I S  61 I 7 n  541 

8 7 0  181 724 

5 14 116 840 

! 



Segregated 
and 

Loca t ion   Su r f i c i a l s  P i t  Wasce  Ash Tota ls  - " 
Production 

Openpic No. 1 
to   year  2 0 2 1 / 2  28E, 477 74  840  

" 

" 
D i S D O S a l  

North  Valley Dump 5 - - 9 
Houth Meadows 

Bund No. 2 
Bund No. 1 45 

10 
Bund  No. 3 15 
Underdrain 14 - 
General - 383  

- - - 

Sub Tota l  84  38 3 - 467 

Medicine  Creek 
Bund  No. 4 28 - 
Bun'd No. 5 
Und,erdrain 12 - 
General 154 94 

- 
1.5 - - - 

7b 

Sub To ta l  195 94 74  363 

Toc.al 288 477 74 860  

Erepared  by: B . C .  Hydro L/ 
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Station 

Mechanical  Weather 
B.C. Hydro 

Stations 

" 

'WS 1 
'WS 2 
'WS 3 
ws 4 
"S 5 

'WS 7 
WS 6 

'WS 8 

Elevation 
. (m MSL) 

823 
762 

85 3 
94s 

1006 
2012 
1402 
2042 

Atmospheric  Environment 
Service  Observation  Stations 

Surface: 
" 

Alta  Lake 
Ashcrof t* 

Kamloops** 
Dog  Creek 

Keloma 
Lytton** 
Penticton 
Squamishk 
Williams Lake 

Upper Air (MOB) 

Prince  George 
Vernon 

668 
336 
655 
378 
418 
259 
3 4 1  

6 
942 

677  
555 

Direction 
from  Site 

NNW 

W 
w 

wsw 
wsw 
SSE 

Nw 
N 

sw 
NNW 
ESE 

SE 
E 

SE 
s 
sw 

NNW 

NNW 
ESE 

Distance 
0 

6 . 4  

8.0 
6 . 4  

4.8 

11.2 
6 . 4  

25.6 
1 . 4  

12  
1 8  
96 
77 

166 
54  

176 
1 5 4  
1 4 1  

352 
160 

*Wind  data  obtained  through B.C. Hydro 
**Complete  observations  obtained  through B.C. Hydro 
Prepared  by:  Environmental  Research & Technology, Inc. L/ 
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c m I m I 1 

. 

- 

2 
I 

1 
4 

6 
1 

1 
LI 
9 
I 
1 

1 
I 
1 
I 
I 
I 
I 

2 
I 

2 
2 
2 
2 
2 
2 
2 
2 

~ 

li 

110 

U I n d I l O  540 
No. 190 6 No. 114-1 

No. 414 
No. M I 4 8  

9151 

El ia r i .  

C.l"n"lc 



I'ROGRAMS 

llat  Creek, 
Uonaparte  River, 
lnompson i i iver  "_ 

1977 

J u l y  Aug Sept  Oct Nov Dec Jan  Feb Mar Apr May June J u l y  Aug Sept  Oct Nov L)cc 

Goose & Pinney  Lakes 

I'i t llydrology 
Study 

Study 
Power I'lant S i t e  

Freshet   Study 

Thompson River 
intake  Srudy 

Ilulk Sample 
Programme 

GROUNIIWATER  SAMPLING PROGRAMME 
PROGRAMS 

Domestic  Wells 

5 4 : 
3  4 1 

2 

4 '1 

Ar tes ian   Spr ings  4 

Pit llydrology 
s t udy 2 2  

Power P l a n t   S i t e  
Study 

Coal Seam 3 

I h l k  Sample 
Programme 

3 3 

3  3 

3  4 1 2 

3 .4  2 

4 2 , 4   2 , 4   1 . 3  1 2 

3 .4  

3 

2 

?,5 1.5 1 2 

NOJI:: Week 1 - 1-7. Week 2 - 8-14, Week 5 - 15-21, Week 1 - >21 
* 1\11 numbers i n d i c a t e   t h e  time when discrete   grab  samples  were obtained.  

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants 
COLUMBIA 
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Fired Tota l  Realdue 

f i x e d  NonlllterP.blf le.ldus 
Plxed Filterable Realdue 

0IOCIIEMICA.I..  DISSOLVED CASES 6 REIATED 
MEASUREWEHIS 
UOD 
"-0. 

i 



DW 1 

DW 2 

DW 3 

DW 4 

DW S 

DW 6 

DW 7 

DW 8 

DW 9 

DW 10 

DW 11 

DW 12 

LOCATION 

Hydro Camp - 3 m 
from Hat Creek 

SO m south o f  
Hydro camp al.onp 
o ld  (low)  road 

1.5 km south  of 
Hydro camp - low 
road 

3 km south 0:: 
Hydro camp - low 
road  (south of 
proposed p i t  
a rea)  

o ld  & new road 
3/4 km nor th  of 

southern 
junc t ion  on o ld  
road 

DW 5 on old  road 
1.5 km nor th  of  

314 km south  of 
o ld  & new road 

u re  and  west 
southern   junc t -  

3/4 km. 

DW 7 
2 km south  of 

314 km south   o f  
DW S and e a s t  
from road  (near  
landing stri:?) 

2 km south 
of DW 9 E 100 m 
west of   road 

DW 10 tu rnof f  
1 .5  km south  of  

west 

3/4 km south  of 
DW 11 turnoff   west  

ORIGIN 

Hat Creek & 
Groundwater 

Ar tes ian  

Ar tes ian  
(Finney 
Creek) 

Groundwater 

Groundwater 

Hat  Creek 

Hat Creek 

Groundwater 

Ar tes ian  

Groundwater 

Hat  Creek 

Groundwater 

SAMPLING  NOTES - 

-Galvanized  culvert  
-Sampled a t  l m  (Van Doorn) 

-Col lected from r e s e r v o i r  
-Seeping  from  Western 
h i l l s i d e  

-Collected from i r r i g a t i o n  
-Possibly  Finney Lake 

o r i g i n  

-Sampled  from t a p  
-Well located  about  20  m 
west  of  Hat  Creek 

-Hand pump well 
-15 m from  Hat  Creek 

-Sampled  from t a p  
-15 m from  Hat  Creek 

-Sealed  res ,ervoir  
-Sampled  from t a p  

-Sealed wel.1 
-6 m from fiat Creek 
-Collected from t ap  

-Not s q l f ! d  

-New res idence  
-Sampled  from t a p  - BRITISH ~ S C O  SEWICES OF CANADA LIMITED: Environmental Consultants ~- 

COLUMBIA 
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I 

Flnnay Creek 

I 7- OPEIUTOK 

0 U K  

OEAK 

BEAK 

U.S.C. 

Y.S.C. 

U.S.C. 

U.S.C. 

W.S.C. 

W.S.C. 

BEAK 

MEA% 

BEAK 

W.S.C. 

U.S.C. 

PEHlOO OF 
OPEIUTION 

12 Sepf. I976 - 
9 June, 1977 

16 SepL. 1976 ~ 

LO June, 1971 
I 7  Hay. 1971 - 

10 June, lY77 
1911-1Y22 

1911-11,  1960-74 

1911 

1921. 23. 14 

1960-1917 

1912-22 

I8 Oec.  1976 - 
9 June, 1977 

I5 Sept. 1976 - 
a .runs. 1911 

I 3  Hay, 1977 - 
ZB Hay. 1971 

1960-1914 

1911-21,  
1972-77 

121 31 4 8  
S I  44 00 

so 41 19 

121 37 12 
SO 45  06  

121 34 09 
50 36 44 

SO 13 01 

121 29 S I  
SO 47 30 

1 2 1  36 4 0  
50  45 22 

.~ ~ 

I21 36 10 
50 47 24 

121 33 50  
SO 45 30 

121 26 I O  
50 I5 45 

121 24 21 
so 54 57 

I21 19 15 
. 50 48 05 

"8AI"?,CB 
AKEA (b') 

28.1 

31.9 

9 . 0  

12.5 

666 .0  

601 .5  

349.7 

349.1 

8 2 . 5  

28.2 

40.9 

15.0 

4392.1  

5024.6 

i,ailLii 

I UEG. 

c RPC. 

s UEG. 

S KEG. 

s UFZ. 

I REC. 

I UEC. 

c K E C .  

c REG. 

THE  HAT CREEK  PROJECT - D c l a i l d  Environlal0nlal S1Udi.S 
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Habitat al > 
x 

Y 

m 
¶ 

4 
3 
0 

Subalpine  Krusmholtz 

Engelmann Spruce - Lodgepole Pine 
Douglas-fir/Pinegrass 

Ponderosa  Pine - Douglas-fir/ 
Bunchgrass 

As pen 

Riparian 

Open  Ranges 
Alpine and High  Elevation 
Grass land 

Mid Elevati,on  Grassland 

Low Elevation  Grassland 

Sagebrush  Grassland 

Big Sage  Grassland 

Bog 

Cultivated  Fields 

Miscellaneous: 

X 

X 

X 

x 
X 

X 

X 

X 

X 

X X 

X X 

X X X X X 

X X X X X 

X X X X X 

X X X 

X X X X X 

X 

X X X X X 

X X X X X 

X 

X 

X' 

X 

X 

Source: TERl Environmental  Resource Analyst, Ltd. 1 1 .  
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TOPICS 

Setting 

Rccrcational  Assets 

Recreational  Facilities 

Recreational  Activities 

Capability - Constraints 

DATA SOURCES 

"...,l T,...." 
b""lrla,lD" 

REPORTS 
IiL.CRlrl 

CONTACTS 
.".._. 

X 

X 

X 

"" - 

CUECKS 
TI.ELU 

INUIVIDUAL 
PKi-vATE 

X 

X 

.S MAPS 
: .i> 

" 

X 

X 

X 

X 

BRITISH 
COLUMBIA 

EBASCO SERVICES OF CANADA  LIMITED; Environmental  Consultants 
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SITE FROM To DESCRIPTION 

2 : O O  a.m. Oct.  26/76 1 2  Midnight Oct. 26/76 Fall-Weekday 

1 2  Midnight Oct. 22/76 12  Midnight Oct. 23/76 Fall-Weekend 
1 

7:OO a.m. March 9/77 7:OO p.m. March 9/77 
1 1 : O O  p.m. Feb.  10/77 7:OO a.m. Feb. 11/77 Winter-Weekday 

8:40 a.m. Feb. 20/7;' 5:40 a.m. Feb. 21/77 Winter-Weekend 

1 2  Midnight Oct. 24/76 1 2  LMidnight Oct. 25/76 Fall-Weekday 

2 : O O  a.m. Oct. 24/76 12  Midnight  Oct.  24/76 Fall-  Weekend 

8:OO a.m. Feb. 14/77 6:OO a.m. Feb. 15/77 Winter-Weekday 

8:OO a.m. March 6/77 6:OO a.m. March 7/77 Winter-Weekend 

1 2  Midnight  Oct 28/76 1 2  Midnight  Oct.  29/76 Fall.-Weekday 

1 2  Midnight  Oct. 29,'76 12 Midnight  Oct.  30/76 Fall.-Weekend 

7:OO a.m. Feb.  18/7'7 6:OO a.m. Feb.  19/77 Winter-Weekday 

7:OO a.m. Feb. 19/7'7 6:OO a.m. Feb. 20/77 Winter-Weekend 

I2 IMidnight Oct. 31/76 1 2  Midnight Nov. 1/76 Fall.-Weekend 

1 2  Midnight Ocr. 30/76 12  Midnight Oct. 31/76 Fall-Weekend 

8:00 a.m. March 10/77 6:OO a.m. March 11/77 Winter-Weekday 

2 

3 

4 

" " Winter- Weekend 

5 1 1 : O O  p.m. May 26/77 1 O : O O  p.m. May 27/77  Spring-Weekday 

Prepared  by:  Harford,  Kennedy,  Wakefield,  Ltd. - 1/ 

HYDRO AND NOISE IlOXITORING SCHEDULE 
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Mean  Maximum/Minimum Temperatures (OC) 

Month Ashcroft Dog Creek llat Creek 

December 
Ja  nun ry 

March 
February 

A p r i l  
May 
June 

August 
July 

October 
September 

November 

-11-8  
-41-13 
11-8 
71-3  
1412 

2 3 / 1 0  
2217 

27/12 
2317 
1312 
41-3  

2 a m  

-21-9 
-61-12 
-31-10 
3 / - 5  
1010 

w a  
1714 

2 3 / 1 0  
2118 
1716 
9 1 - 4  
01-7 

-3113 
-51-17 

41-14 
11-12 

111-3 
1712 
2014 
2416 
2316 
1912 
1 1 1 - 2  
21-9 

Annual 1312 91-1 11/-4 

Period of 
Record (yrs) 9 6 7 

Kamloops 

11-5  

11-7  
-21-9 

9 1 - 2  
1713 

2 5 / 1 1  
2 9 / 1 3  
2 8 / 1 2  
2218 
1313 
5 1 - 1  

2218 

1 4 / 3  

61 

Keloma 

1 1 - 4  
-11-1 
21-7 
81-2 
1411 
2016 
2319 
27/12 
2 6 / 1 1  
2017 
1312 
6 / - 1  

1312 

40 

Lytton 

1 1 - 5  

4 1 - 4  
-11-6 

1111 
1814 
2318 
2 5 / 1 2  
2 9 / 1 4  
29/M* 
23110 
1 5 / 6  
710 

1514 

13  

Penticton 

0 1 - 6  
2 1 - 3  

31-5 
101-1 
1612 
2116 
2519 
2 9 / 1 2  
2 7 / 1 1  
1912 
1513 
71-1 

1513 

32 

* M= Missing 

Source:  Environmental  Research b Technology,  Inc. I/ 

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants 
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Mean Dew Point ( O C )  per Station 

Season  &hcroft Dog Creek Kamloops Kelowna Lytton 

Winter -10 .9  -10.0 -6 .3   -4 .3   -4 .3  
Spring 0.6 - 1 . 8   1 . 7  1.5 2 . 8  

F a l l  
S w e r  7 . 8  7 .4  10.0 10.5 10.0 

1.3 0.0 3 . 3  4.1 4 .4  
Annual 0 . 2  -1.1 2 . 2  2 . 9   3 . 2  

Mean Relative Humidity (7.) per Station 

Winter 83 .7   82 .7   79 .3   79 .3   82 .0  
Spring 5 7 . 7   6 1 . 7   5 7 . 7   6 1 . 3   6 1 . 0  
S m e r  49 .0   62 .3   53 .7  60.0 50.7  
F a l l  66 .3   73 .0   71 .7   71 .3   72 .0  
A n n u a l  6 4 . 2   6 9 . 9  65.6 6 8 . 0  66.4 

Period of 
Record (yrs) 6 6 10 10 

Source:  Environmental  Research d Technology,  Inc. 1 1  

6 

Penticton 

1 . 5  
- 4 . 3  

4.0 
10.5 

2.9 

79 .3  
61 .3  
60.0 
71 .3  
6 8 . 0  

10 

i3RiliSH 

COLUMBIA 

EBASCO SERVICES OF CANADA LIMITED: Enwronmental Consultants 

VOWER 

HYDRO  AND 

THE  HAT CREEK PROJECT - D.1ail.d Environrnmtal Studies AUTHORITY 

- 
DEW POINT AND RELATIVE HUMIDITY I N  

TB U T  CREEK REGION 
, TABLE 5 . 2 - 2  

PART THREE 



- 
STATION 

NUMBER NAME OBSERVATIONS 
NO. OF VALID 

(% OF TOTAL) (pg/m3) < 140 121-140 101-120 81-100 61-80 41-60  21-40 0-20 

NUMBER OF OBSERVATIONS IN RANGE (lJy/m3) GEOMETRIC 
MEAN 

; 1  llighway 12 38 (73) 9.2 5 33 

2 Val ley Junct ion  36 (67) 21 . o  1 3  7 6 I9  

B.C. Ilydro Camp 23 ( 5 0 )  17.2 2  7 14 

33  (79) 9.6 5 28 

Va I l e y   T r a i l e r  22 (96) 

37.3 1 3 4 0 14 5 6 Cache Creek  35  (70) 

7.6 1 21 

Source: B.C. llydro and Power Author i ty  - 6/ 

BRITISH EBASCO  SERVICES OF CANADA LIMITED; Environmental Consultants 
COLUMBIA 

HYDRO AND 

POWER 

AUTHORITY THE HAT CREEK PROJECT-Detailed  Environmental Studies 

sW"ARY OF 1977 (APRIL TllROUGlI DECEMBER)  SUSPENDED 
PARTICULATE  CONCENTRATION  DATA FOR IIAT CREEK AREA 'rAn1.E 3.2-3 

r A m  TIIREIS 
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Sulphur 
d l o r l d e  

Ann. Arlrh 
24 ht, 

1 hr. 

Ann. Arlth 
I4 nr. 

I hr.  

8 hr. 
1 h r .  

Ann. A r i L h  
24 1,r. 

hr. 

5 5  30 30 w 25 50 80 
215 I50 IS0 300 
690 4 5 0  450 9w 

160 260 160 365 p r l u r y  

525  
450 900 900 

80 p ' L U r y  

1100 eecondmry 
( 1 1 2  hr) ( 3  hr. Av) 

I20 
60 60 60 10 

100 1 20 IS0 2 0 0  260 260 

1 so 

60 10 15 75 pri.ery 

60 8econd.r~ 

60 60 LOO 

400 
200  

400 
im 

4 0 0  
200 

100"' 

36.2 
15.7 

I5 
6 

15 35 
6 I5 

1 4 . 3  28 15 
S.5 I1 14.3 IO*** 

GO.** 

20 M 

100 100 160 
30 50 

165 
30 

160*** 

so 
260 

I050 
650- 

80 primary 50 
365 prllrsry 260 

650 
I300 ercondary 

( I  h r .  A") 

I 50 
60 

260 

I50 

75 p r i u r y  
200 

15 

60 srrcudar), 

100 

40 
IO 

40 
LO 

160 160 

Prepered  by: S k n n n m .  11 



. 

Sulphur 
Oiorlde 

C-"t 

229 W/Y) 

see 0a1ow 

see 0 e 1 w  

198 1196  26b0 ah3* 
1.0 2.1  1.4 SI106 =.I** 2.2 all06 E. l*  

915 . g / d  2660 4 m 3  812.5 ne/- ) 812.5 -lm3 

A N 0  IUXInlM ALLOWABLE EMISSIONS PATE CIITERIA TAI1.L 3. 2-1 

POWER  AUTHORITY 
T H E   H A T   C R E E K   P R O J E C T  - Delailad Environmenta l  S1udi.S PART n lnw 



Pol lu t ion   Cont ro l  
Province  of  B.C.  

Objectives  Province of On ta r io  U.S. EPA 

[Except as noredj Quaii ty  Criteria 

(except as noted) 

24-hr  Average  Ambient A i r  Sponsorcd Panel 

24-hr  Average  Ambient  Standards Ambient Air Qua l i ty  
.I-:-., """ 

w / m 3  
Level 

A B C  

U l l l L C "  J L i l L V i 3  C..C^ 7" 1.- 
U U L C  L_."ll 

ELEMENT 
Levels 

ug/nl3 11g/n13 vg/nt3 

Arsenic  1.0 1.0 1.0 
Beryllium 

Cadmium 0.1 0.1 0 . 3  
Cllronlium 
Copper 
Fluoride  gaseous 

7 day  average 

1.0 1.0 1.7 

Manganese 
I.ead 

Mercury 

Nickel 
Selenium 
Uranium 

4.0 4.0 6.0 

1.0 1.0 1.0 

Vanadium 
Zinc 5.0 5.0 8.0 

25 

2.0 

Expressed as 111; 
Apr. 15 t o  Oct. 15 
0.86 for 24 hrs (gaseous) 
1.72 for 24 hrs (gaseous 

Oct. 16 to  Apr. 14 
1.38 for 24 hrs (naseous 

plus p a r t i c u l a t e )  

2.0 

2.0 

2.0 

(30 day  average) 
0.01 

(24 hour average). 
1 .0  

(I x 10-13  ucuries/n 
0.4 

5.9 
0.005 

4.6 
1.2 

10.0 
47 

47 

11 .4  
4 . 7  

0 .8  

3.7 
5.1 

MI)* 
6.8 

34 
~~~~~ ~ ~ 

* Conversions  based on t h e   s p e c i f i c   a c t i v i t y  of natura l ly   occur r ing   uran ium  be ing   6 .77  x 10-1  pcuries/g. 
~~~ ~ ~ ~ 

Prepared by: Si~mmons. I/ 
BRITISH 

COLUMBIA 
EBASCO  SERVICES OF CANADA LIMITED; Environmental Consultants 

PART TllREE THE HAT CREEK PROJECT-  Detailed  Environmental  Studies AUTHORITY 

POWER 

TAllLE 3.2-6 AMllIENT A I R  Q U A L U Y  SIANDARDS  AN0  GUIDELINES FOIt IItACE  ELEMENTS HYDRO  AND 
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- Parameter 

Average  Suspended 
Solids  Concentration 

Maximum  Suspended 
Solids  Concentration 

Suspended  Solids  Yield 

Winter 

Freshet 

Mean  Annual 

Average  Dissolved 
Solids  Concentration 

Maximum  Dissolved 
Solids  Concentration 

Dissolved  Solids  Yieid 

Winter 

Freshet 

Mean A M u d  

- Units 

mglL 

Hat  Creek 

'6 

300 

toMes/month 2 

tonneslmonth 2400 

t/b2/a 5 . 6  

mg h 34 2 

mg h 413 

tonneslmonth 260-400 

tonneslmonth 3000 

t I h 2 l a  14.3  

BonaDarte  River 

16 

65 

10- 25 

2700 

1 . 3  

207 

275 

1600-2200 

7200 

8.0 

Source:  Beak  Consultants,  Ltd. A/ 

Rev. 1 Feb. 1979. 

SUSPENDED  AND  DISSOLVED  SOLIDS 

HAT  CREEK AND BONAPARTE RIVER 
HYDRO AND VARIATIONS  FOR 

TABLE 3 .3 -2  

PART THREE 



p*r .r ter  

7.:  
2010 640 

7.53 

2940 3500 
1850 1750 

220 2W 
1.2 
24 

1.4 
2 1  

6 
9 

< 0.4 
I 3  

1400 
1840 

I250 
1840 

1.0 3.0 
96  160 

0.  6 
10 20 

0.4 
1.0 1.0 

<"."I 
80 

< 0.08 
90 

1.0 
7.0 

< I  
5.0 

40 30 
< 3  

0 . 3  
< 3  

0.3 
80  86 

0.004 
0.6 

0.006 
0.6 

980  975 
< 4  < 4  

0.2  0.2 
8.4 7.2 

1 . 4  

1100 
IWO 

I080 

< 0.4 
80 

< 0.4 
2 

21 
I S 2 0  
2940 

4 20 
3.6 

0.8 
I 2  

1.0 . 0.  08 
60 

e 1  
6.S 

< 3  
32 

0.6 
100 

0.008 
0.6 

' 4  
9 20 

15.0 
0 . 2  

7.6  
7 2  

1900 
9 20 

0.4 
28 

0.4 
15 

' J?O 
6 

440 
2.7 
80 

1 .3  
26 

1.0 
x 6 . 0 8  

290 
1.0 
2 . 2  

< 3  
14 

< 0.3 
358 

0.010 
0.2 

< 4  
178 

' 0 . 2  
6.8 

7,65 
412 

zow 
1120 

4 0.4 
16 

< 0.4 
18 

5 
N O  
440 
3 . 5  
Ill 

I 3  
0.5 
1.0 

8.38 
4 w  

3.4 
1.5 

c 3  
31 

< 0.3 
380 

0.010 
0 . 2  
225 

< 0.2 
10.8 

.4 

1520 
7.85 ?.LIS 

1650 
3400 5320 
1320  31 20 

270 380 
2.4 1.5 

19 19 
6  9 

400 
2 12  

520 
660 
9.2 

950 
5.0  

250 2 24 

1.0 
24 25 

0 . 8  
2.0 1.0 

o.oe 
480 

0.0e 

S I  
600 

4.0 
4 1  

76 
6.0 
76 

< 3  < 3  
< 0.3 

440 
0.6 

0.006 
140 

0.2 
0.006 

54 2 
0.9 

I280 
< 4   ' 4  
0. z 
8.8 LS.0 

0.3 

9.4 
35 

9450 
26W 

5 5 .  2 
I10  

5 
< 0.4 

9 
200 
360 
1.3 

2WO 
10 

4.3 

C.CZ 
6.3 

3240 

0. 2 

< I  
1 

0.3 

< 0 . 0 0 2  
190 

<0.02 
LOO 

< '  4 
1.4 
40 

8OT'loH AS11 

8.8 
80 

4770 
1110 

6.8 
110 

' 3  
< 0.4 

4 
2W 
700 
2.2 

IOU0 

3. I 
7 

0.7 
l lnh 
1320  

0 . 2  

< 3  
I 

0 . 3  

~ 0 . 0 0 1  
190 

' 0.01 
110 

< 4  
3.8 
80 



. 

0.03 
0 . 2 6  

<o.w2 

0 . 2 1  
9 .  I 

2.05 
2.8 

0.02 

0.002 
14.5 

314 
<0.01 

0.18 

Y4 165 
1 . 2  
187 

2131 
I925 

s . 0  
213 

1658 
1310 

338 297 

0 . 0 6  
33 44 

0 . 2 2  
3 . 5  0.3  

0.13 0.11 

0.01 
13.3  46.9 

0.19 
0 .04  

<0.02 
0.11 

-=0.0022 
l S . 2  
0.0s 

I L L  
0 . 0 6  

2.19 2.09 

<o.p2 
0 . 6  i.1 

< 0 .022  
11.5 18.9 

< O . O L  
I 79 191 

<0.011 
0.08 0.01 

7.6 
186 

21 
180 

102 
e4 

0.09 
4 

1 .4  

' 1.3 
0.28 

0.1 
0.04 

< O . W  
24.6 
0.09 
0 . 6 5  
0 . 6  

<0 .04  

0 . W  
27.2 

27 
< 0 . 0 2  

0 . 0 6  

117 LOO 
7.9 

2 s  1210 
8.3 

160 
290 

2018 
610 

90 I80 
2 

0 .08  
53 

0 . 0 6  
7 . 0  

0.23 
3 .7  

7.8 
0 . 4 0  

0.04 
10.0 
0.1 

0.02 0.0s 
c0.003 <o.w2 

29.1  
0.06 

1 6 . 2  
0 .20  

1.64 2 .  IO 

x 0.03 
1.2 1.9 

< 0.02 
34.2  43.7 

0.002 
41  

< 0.02 
0 .04  

0.003 
70 

I O . 0 1  
0.28 

222  
7.8 

I 5 2 0  
81 

865 
872 

0.18 
89 

0.33 
5 . 3  

2 2 . 2  
0.  I 

< 0 . 0 0 5  
0.27 

8 3 . 3  
0.44 
5.44 

~ 0 . 0 5  
1 2 . 1  

0.004 
75.9 

593 
< 0.022 

0 .28  



. 

Hay  26-31.  1961 

J u l y  21-25. 1961 

H.y 23-30, 1962 

sepc. 10 -14 ,   I 962  

Oet .  11-17.  1962 

act. m-30. 1963 

June 10-14.  1964 

June 16-22.  1964 

Sept. 6-11, 1964 

h 8 .  22-30.  1965 

July 5-9,  1966 

July 23 - Au8. 3, 
1966 

l u t y  1-12. 1969 

Aag. 10-17,  1974 

21 

7.4 

26 

22.5 

28.5 

13 

34.6 

32.9 

31.4 

45.8 

27.9 

4 7  

54.6 

4 6 . 2  

Hay 26 

July  21 

H.y 25 

scpt. I O  

k t .  I 2  

occ. 21 

June 11 

July 5 

Aug. I 2  

15 

7.4 

10 

22.5 

16.1 

13 

22.3 

11.6 

2 6 . 6  

30 

2 6 . 9  

39 

14.S 

23 .2  

m y  27 

J u l y  22 

Hay 26 

sept. 11 

oft. 13 

om. 22 

June I 1  

1""s 18 

sepc. 8 

Aug. 24 

July  6 

July  25 

July 6 

AUR. I 2  

\p(FuM 

PC.* 

__ 

(" ' I -  I.) 
6 

4 .90  

0.608 

___ 

12.06 

0.440 

0.710 

0.400 

14.5 

12.1 

1.24 

1.38 

3.70 

3.62 

6 . 6 0  

1.09 

1.079 

0.149 

7.40 

0.109 

0.159 

0.1114 

3.28 

2.64 

0.358 

0.699 

1.00 

2.13 

3.95 

0.439 

T 

,0514 

,0202 

.2BS 

.w48 

,0056 

. O N 1  

.0949 

.0803 

.0114 

.0153 

.0358 

.INS4 

,0724 

.Ole9  

. 0806 

.DID3 

, 3 0 4  

,0014 

.0061 

,0076 

,1605 

. I 70 

,0115 

.0114 

,0140 

,0229 

,112 

.0116 



. 
I.oe.tlon or 0l"cr.Io" s u p y 1 e r n t . 1  LLce"cP*' 

Reglo" 111 
iiai i . . e i  
Anderson Creek 
Ambu@ren Creek+*** 
cashrrre  Creek 
mrtln Creek 
Nccoin lck  Creek 
%*Donald Creek 
U l n l c r  R a k  Creek 
Sclmelder Dr. 
Psrke Creek 
Phll Creek'*** 
c r a t e r   C r e e k  
".rough Creek**** 
P n c a k  Creek 

Sub Total 

R e g l m  I V  
l la t  Creek 

Pocock  Creek 
Yet Creek*+** 
C o l l e y  Creek 
narough Creek 

Sub Total 

T0 l . l .  

21 
11 

24 
236 ( 2 2 4 )  

296 (224)  
4 

8C 
24 
I2 

2 

34 
7 

40 
1 
7 

28 
3 

20 
11 

2 8 8  

184 (ISU) 

4 9  

40 
5 

whola 
PIO" 

278 (118) 

1050 ( 4 1 9 )  

201 ( 4 0 )  

I 

346 (318) I 

I 

I 

530 

3 

3 230 

2 

8 

36 

294 



li I m I I I 

684 
I 

8 
2 

379 
44 

49 - 38 
I 
1 
I 

I 2  
2 

1 

2 1 26 

148 
24 

1290 1246 2 75 2 

45 3 5 

I 

I 

I 
I 

$0 
I 

: i: 
1 3  

45 5 

116 92 4 
1 
1 

1 

P0"d 
h 

I 
I 

I 1  3 166 92 4 6 8  



Spri.nkler/l lay 
I r r i g a t i o n  Method and Crop Type 

I)i tch/l lay D i  t c h / P a s t u r e  'rota1 

S o i l s  Water*  Water  Water  Water 
Region Gruup Area* Volume Area Vo 1 ume Area volunlo Area Volume 

I I Urland** - - 157  107  53 36 210  143 
I Vl,.-. ,..I. i" 

I r""",rLllL.. I(: 7 - - - - 16 7 
I I 1  Unland 18 11 35  23 59 4 0 112 74 

T o t a l  34  18  35 23  59 4 0 128 81 
Floodplain  157 70 32  17 - - 189 8 7  

111 Upland 10 6  271  183  87  59  368  248 
To ta l   167  76 303  200  87  59 55 7  335 
F loodp la in  
Urlland 70 40 113 76 6 4 189 120 

. 

- - - - - - - - 
I V  

Tota l  I T o t a l  
70 40 113 76 6 4 189  120 

Ploodnla in   173  77 32  17 - - 205 94 

I Water-  Upland 98 57  5  76  389  205  139  879  585 
Shed  Total   271 1.34 608 406 io5 139 i 084 

Region   Seasonal   Dis t r ibu t ion  (10 m ) 
May June .July  August  September  Total 

Sulr-I(egion 
I 21 27 4 4  34 17  143 

SuI>-llegion 
11 12  15 25 20 9 81 

SuIj-ltegiou 
111 46 63  105  a2  39 335 

Sub-Region 
I V  17 2 3  37 29 14  120 

Total   Watershed 96 128  211  165  79  679 

I_ 7 0  
" I  ;I 

4 3  

I * A 1 1  a r e a s   e x p r e s s e d  i n  hec ta re s   wh i l e   a l l   wa te r   vo lumes  are expres sed  i n  10 4 3  m . 
* *  A:! z ~ i ? s  were ~ s s m e d  to be upland s o i l s  as a s u f f i c i e n t   c h a r a c t e r i z a t i o n  was n o t   a v a i l a b l e .  

Source: l k a k  Consu l t an t s ,   L td .  - 1/ Rev. 1 Feb. 1979. 

BRITISH 

COLUMBIA 
EDASCO SERVICES OF CANADA LIMITED; Environmental Consultants 

AUTHORITY 

POWER 
MODEL IISTIMATE 01; I'RISENT 1RRIGAT10N WATER USE IN IIAT CRIZEK VAI,LEY HYDRO AND 

PART TllREE THE HAT CREEK PROJECT - Detailed Environmental Studies 

'I'AIILE 3.3-8 



Waterbody 

Category I - Alka l in i ty  Range - >50 mg/l 

Nahatlatch  River 

Seton  River 

Stein  I t iver 

Clearwater  River 

N .  Thompson River 
N .  'I'hompson River a t  Kamloops 

'Tholapson River a t  Savona 

Thorpson River a t  Walhacbin 

'Thompson River a t  Spences  Bridge 

Brarrie  River 

'Tranquille  River a t  2 1  mile  

Seymour River 

Eagle  River 

Adilals River 

Pennask Lake 

1.i t t l e  Shuswap Lake 

South Tlrolnpson River 

Scotch  Creek 

Shuswap Lake 

Mara Lake 

Adam l a k e  

Ounn Lake 

Total  * 
Alkalinity  Ilardness * 

17.; ( 7.2ft'*15.5 ( 7.6) 

35.8 ( 4.5) 

30.2 (11.6) 

35.2 ( 3.1) 

36.4 ( 9.1)  

36.9 ( 8.9) 

34.8 ( 4.4)  

34.0 ( 3.7) 

38.2 ( 5.6) 

48.0 ( 8.2) 

40 .4  ( 4.2) 

40.6 ( 5.9) 

26.7  (11.2) 

36.4 ( 3.8) 

38.8  (11.0) 

40.2 ( 9 .2 )  

37.8 ( 4.7) 

37.4 ( 4.5) 

42.9 ( 6.4)  

44.9 ( 5.7) 

34.1 ( 3.7) 

12 .1  ( 3.4) - 
19.0 ( 6.6) - 
22.5 ( 0 .7 )  - 

- - 
30.5 ( - ) - 
37.0 ( 8.0) - 
37.1  (11.7) - 
10 .7  ( - ) - 
42.7 ( 5.1) - 

- - 
- - 

Fil t rnblc*t  
Residue 

29.0  (27.0) 

58.2 ( 6.D) 

45.8  (15.7) 

50.2  ( .4 .9)  

57.0  (13.6) 

57.0  (13.4) 

56.6 ( 9.1)  

56.4 ( 8.7) 

64.2 (10.0) 

71.0 ( 8.3) 

60.0 (10.0) 

24.8 ( 4.6) 

42.0 ( - ) 

39.5 ( 3 . 0 )  

27.0 ( - ) 

52.7 ( - ) 

55.5  (12.7) 

61.0  (19.0 

61.7 

64.2 

57.0 

63.0 

5 .0  ( - ) 

11.3 (2.5) 

6 .9   (2 .5)  

5.7  (0.8) 

7.6  (2.0) 

7.5  (2.2) 

7 . 1  (1.3) 

6.8  (1.5) 

8.9  (2.8) 

5.7  (0.9) 
- 
- 

- 
- 
- 
- 
- 
- 
- 

- 
- 
- 

43.1 ( 37.2) 

97.2 ( 23.2) 

71.0 ( 26.4) 

104.9  (104.1) 

86.4 ( 31.8) 

99.4 ( 27.3) 

95.3 ( 21.7) 

95.5 ( 17.1) 

107.0 ( 31.7) 

132.4  (111.5) 

80.8 ( 8.9) 

48.3 ( 41.8) 

50.6 ( 18.7) 

55.0 ( 3.8) 
- 

73.0 ( - 1 
94.7 ( 21.5) 

112.9 ( - ) 

118.1 ( - ) 

7.4 (0.3)  

7 .7  ( 0 . 2 )  

7.5  (0.2) 

7.6  (0.4) 

7.6 ( 0 . 3 )  

7.5  (3 .4)  

7.6  (0.3) 

7.5  (0.6) 

7.7  (0.2) 

7.6  (0.3) 

7.6 (0 .2)  

7.0  (0.3) 
- 
- 
- 

- 
7.5  (0.7) 

- 
- 

- 

- 
- ( 

BRITISH 

COLUMEIA 
EBASCO SERVICES OF CANADA LIMITED; Er: 

SIINET 1 01.' 5 WATEK QUALITY I'ARN?IE'CERS, RLGIONAL WATI:R IlOUIES HYDRO AND 

I'AIU' Tlll~l:[: THE HAT CREEK PROJECT- Detailed  Environmental  Studies AUTHORITY 

Rev. 1 Feb. 1979. POWER 

tvironmental Consultants 
'TAI3IX 3. 3-9 



Waterbody 

C a i e g u r y  T i  - ;,iiairniiy 
50 - 100  mg/l 

Cultus Lake 

Nicola R ive r  near  Spences  Bridge 

Brich Lake 

North  Darriere Lake 

llridge  River 

Yaiakoln River 

Praser   River   a t   L i l looe t  

I'rascr  River a t  Lytton 

Nicola  River  below  Douglas Lake 

Nicola  River a t  o u t l e t  of North Lake- 

.Jamcison  Creek 

Criss Creek 

Coldwatcr  Rivcr a t   M e r r i t t  

Nicola  River  below  Coldwater 

Nicola Lake a t  e a s t  end 

Nicola Lake opposite  Nicola  River 

Nicola Lake a t   deepes t   Po in t  
kl; , -"l . ,  1 - b . o  n t  ..""" ..". " 

'Total  tlardness* 
Alkalinity* 

49.0 - 
92.6 (26.2)  85.9  (26.7) 

*t*t 

- - 
- - 

90.0  (22.9)103.6  (29.0) 

86.5  (20.6)  92.7 (2i.5j 

63.5  (13.4)  68.0  (13.8) 

61.3 ( 8.6)  64.4 ( 8.9) 

69.2 (17.4) 88.0  (32.9) 

92.3 ( 7.4)   98.9 ( 8.2) 

94.1  (27.0)105.8  (36.2) 

33.0 (55.8)  82.6  (49.3) 

62.7 (19.7)  62.8  (20.3) 

92.5 (17.2)  96.3  (19.4) 

87.2 ( 2.8) 94.1 (2.3) 

87.9 ( 4.0)  94.8 ( 3.4) 

88.1 ( 2.5)  95.0 ( 2.6) 
R R  1 ( n 7) on A ! 0 . 6 )  ".. ". . , "~ ..., 

F i l t r a b l ~ ,   S u l p h a t e s * *  S p e c i f i c  ,*+ 1111 

Residue  Conductivity 

86.0 

126.8  (35.1) 

144  

80.5 

152.0 ( 2.0) 

i i0 .4   (24.0)  

95.8  (18.1) 

91.4 (13.9) 

145  (39.6) 

145.7  (10.9) 

139.7  (45.5) 

127.4  (58.6) 

85.3  (25.0) 

1 4 1 . 4  (26.1) 

140.7 ( 5.7) 

140.2 ( 5.7)  

144.7 ( 6.8)  

!?5.3 ( 5.0) 

- 
15.6 ( 5.8) 

- 
- 

21.2  (5 .8)  

i 5 . 6  i 3.9 j  

9.2 ( 4.1) 

9 .7  ( 5.3) 

35.3  (16.1) 

19.7 ( 5.5) 

22.7  (14.3) 

8 .5  ( - ) 
- 
- 

20.8 ( 0.2) 

2 1 . 4  ( 0.2)  

2 ? . ?  ! - ) 

165 

204.4 (64.7) 
- 
- 

207.1  (75.7) 

i.37.0 (69.ij 

154.4  (38.9) 

153.4  (48.2) 

206.1  (74.3) 

222 .4  (26.0) 

210 (83.4) 

136.9  (99.8) 

140.4  (44.4) 

213 (44.5) 

212.3 ( 6.6)  

223.7  (25.9) 

213.7 ( 8 . 0 )  

2 2 2 . 2  ( ! 0 . 6 !  

7.5 

8.2  (0.4) 
- 
- 

8 . 0  (0.3) 

8 . 0  { a . i j  

7.9  (0 .2)  

8 . 0  (0.3) 

8 .0  (0.3) 

8.1  (0.3) 

8 . 0  (0.3) 

7.9  (0.3) 

7.8  (0.3) 

8 . 0  (0 .2)  

7.9  (0.4) 

7.8  (0.4) 

7.7  (0.4) 

E. !  (!!.!I 
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qaterbody 

:ategory I11 - Alkal in i ty  
Range > lo0  mg/l 

Alkal ini ty"  Ilnrdness * 
Total F i l t r a b l e  

Iksidue**  Sulphates** Conductivity*** 
Spec i f i c  

Jonaparte  River  above  llat  Creek 
lonaparte  River below llat Creek 

: l i n t o n  Creek 
lat  Creek 

: l inton Creek 
1 . 0 0 n  Lake a t  i n l e t  
1.oon l a k e   a t  White Moose 
I.oon Creek 
:ache  Creek 
j Z > J i ]  io!? !.SkC 
kadman River  near mouth 
kadman River  above Criss 

Creek 
led Lakc 

Vi tcllcs Brook 
'ukaist  Creek near mouth 

runkwa  Lake 
.hichon Creek near mouth 
;uicl~on Creek below Logan  Lake 
;uicllon  Creek  ahove Logan Lake 
hichon Creek a t  Tunkwa Div. 
h f f y  Lake 
Jacko l a k e  
k t e r s o n  Creek 
ILac le   June  
jtump Lake 
I ' ranquillc  River  at  mouth 

141  128.0)'***128.5  125.51 
193.1  i39.zj  
242 .2  (33.3) 
272.4 (18.3) 
323.1 (36.2) 
293.0 ( - ) 

434 .0  ( - ) 
293.0 ( - ) 

206.1  (60.0) 

134.6  (57.9) 
149.1  (44.2) 

183.8 (47.4) 
172 .3  (65.2) 

- 

188.1 (30.8) 
161.0 (33.1) 
181.0 ( - ) 
110.8 (12.2) 
430.5 ( 3.8) 

317 (19.0) 
240.0 ( 5.2) 

130 - 135.3 

102.4  (25.6) 

- 
338.6  (30.7) 
210.0 ( - ) 
212.0 ( - ) 
345.0 ( - ) 
192.6 (64.3) 

125.0 (54.1) 
134.9 (40.5) 

187.3 (43.0) 
167.0 (59.2) 

187.4 (23.4) 
163.2 (22.8) 
163.0 ( 1.1) 

575.8 ( 2.8) 
285.3 ( 2.4) 
285.0 ( 3.0) 

- 

99.1 ( 9 .4 )  

- 
- 

87.9  (22.1) 

271.5 (52.7) 
183.0 (33.0) 

336.7 (42.7) 
340.5 (35.7) 
398.2 (39.8) 
334.0 ( - ) 
238.0 ( - ) 
500.0 ( - ) 
293.7 (70.2) 

176.6 (59.0) 
192.3 (48.2) 

38.6  (15.2) 
5.9 

r 

40.6 ( 8.6)  
-. 

5.0 ( - ) 
5.0  ( - ) 

5.4 ( - ) 
39.6 ( 9.9) 

17.8 ( - ) 
17.4 ( 4.9) 

- 
288.5  (65.3) 
227.2  (63.2) 
200.0 
246.3  (31.1) 
214.5  (26.5) 
230.0 ( - ) 
160.9  (10.4) 
768.0 ( 8 . 5 )  
456.7 ( 3.8) 
590.0 ( 8 .0 )  
172.7-181.3 

1200 
138.4  (23.9) 

34.2 (53.0) 
9 .8  ( 5.8) 

6 .0  ( 1.2) 
17.8 ( 4.1) 

5.8 I 1.01 
5 . 0  i - j 

121.7 ( 4.7) 
191.0 ( 2.8)  

864.8  (45.6) 

7.1 ( 3.3) 

268.0 ( 61.6)  
439.8 ( 93.1)  
521.0 ( 85.4) 
539.4 ( 84.5) 

530.0 ( - ) 
532.0 ( - ) 

421.4  (131.9) 

308.6 ( 95.7) 
281.4  (118.3) 

362.0 ( - ) 
396.1 ( 71.6) 
364.9 (106.9) 

375.9 ( 62.3) 
330.1 ( 50.0) 
333.0 ( 9.9)  
219.7 (35.0) 

658.0 ( 8.5)  

266.6-271.9 
189.0 ( - ) 

599.5  (110.2) 

735. ( - ) 

- 

1008.8 ( 36.0) 

205.5 ( 56.1) 
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Waterbody 

'I..."" I... i l l , .  "i.,,... ,.* ".,...*,. 
, L " , , C , " & * L L  

I11"C. Y L  II1""CII 

'Franquille  River a t  9 m i . 1 ~  
Paul Creek  above Paul  Lake 
Paul Lake east  end 
I'iul Lake west  end 
Paul Creek a t   o u t l e t  Paul Lake 
Nicola  River a t  Nivola Lake 
Nicola  River :Il>ove Coldwater 
Nicola  River  above  Coldwater 
tirecn Lake near M t .  Jack 
Green Lake oppos i te  Nolan Creek 
Watch I.ake 
'raylor Lake 
Ildsnrl~d Lake 
Cxcter Lake 

103 Mile Lake 
108 Mile Lake 

Chris Lake 
Drewy I.nke 
ilat11;1way  Lake 
Ikka Lake 

Sulphurous Lake 
Longbon  Lake 

Sheridan Lake 
Fawn Lake 

l3uFfalo l a k e  
Horse Lake 
llelcna Lake 
Sucken Lake 

205.0 ( - ) 
161.0 ( - ) 
160.0 ( - ) 
178.2 (41.1) 
101 (22.8) 
114.5 (12.0) 

873.0 (14.0) 
134.0 ( - ) 

867.0 ( 8.0) 

93.3 i 5 .o j  

169.0 ( - 

215.0 ( - ) 
170.0 ( - ) 

;90.4 (40.8) 
105.5 (24.1) 
124.3 (14.6) 

498.5 (10.5) 
120.4 (15.3) 

496.5 (12.5) 

F i l t r a b l e  
Residue*' 

.-I.,.,, , .I.,,, 1 4 7  n I r n\ 

126.0 ( 6.0) 

222.0 ( - ) 
254 ( - ) 

224.0 ( - ) 
243.6  (54.9) 
146.8  (35.0) 
174.9 (18.8) 
175.4  (17.9) 
976.0 ( - ) 
976.0 [ - 1 
243 
313 
280 
362 
610 
655 
160 

4 80 
385 

250 
320 

393 
310 
272 
390 

482 
200 

4 75 

Conductivity'** PI I 
Spec i f i c  

L I " . L  ( 6 . 5 )  1 1 "  ,I 

198.7 ( 8.9) 
420 ( - ) 
335.0 ( 15.0) 
352.0 ( - ) 

240.1 ( 60.9) 
283.1 ( 40.2) 

1306.7 ( 9.4) 
269.8 ( 33.4) 

1353.3 (105.0) 

393.3 ( 99.5) 

- 

- 
400 
60U 
390 

- 
500 

- 

450 
- 

- 

8 . 6  (0 .3 j  
8 . 1  (0.1) 
8.2 ( - ) 
8 .5  ( - ) 

8 . 1  ( 0 . 3 )  
8.3  (0.4)  
8.0 (0.2)  
8 . 0  (2.3) 
9.2 (0.1) 

8 .3  ( - ) 

- 

9.0 

>8.4 
8 .3  

- 
- 

>8.5 
>8 .5  
>8.5 
>8.5 

>8.5 
7. 5 

- 
>8.5 
>8 .5  

7.5 
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Ik~terbody 

;oda Lake 

.ac l a  Hache 

, r idge Creek 

lridge Creek a t  o u t l e t  
llorse Lake 

.nc des Roches 

: i sh t r ap  Creek 

Icmers Creek 

.emieux Creek 

Alkalinity*  I lardness* 
Total 

151.7  (16.4ft**136.0 ( 6.9) 
- 

101.4 (19.6) 

143.5 ( 6.1) 

112.0 ( 7.8) 

- 
108.7  (20.6) 

165.8 (10.1) 

118.2 ( 8.9) 

* Expressed as mg/1 as CaC03. 

* *  I:xpressed as mg/l. 

tt* r 
L F . ~  us,ed as Umho,‘cm. 

* * * *  Number i n  parentheses   denotes  one s tandard   devia t ion .  

l ’ repred by: ,Beak Consultants Limited  I9/ - 

179.0  (14.6) 

153.0 

140.0  (23.2) 

196.7 ( 9.0)  

142.0  (12.7) 

Sulphates**  Conductivity*** 
Speci f i  c 

pl I 

- - >8.4 

- - - 

50.0 ( - ) 313.6  (90.6) 8 . 0  (0.5) 
- - . 

11.6  (2.6) 218.2  (42.5) 8 .0  (0.3) 

18.8 ( - ) 305.8  (52.2) 7.9  (0.4) 

3 .0  ( 1.0) 234.3  (26.6) 8 .0  (0.2) 

EBASCO SEIWICES OF CANADA LIMITED; Environmenlal Consultants 
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a leu t i an   s cu lp in  

bras.sy minnow 

brid,gel ip   sucker  
brook t r o u t  
b r o w   t r o u t  
burbot 

carp 
chisclmouth 
la rgesca le   sucker  

Dolly Varden 
goldf i sh  

kokanee 

lake chub 
l ake   t rou t  
leopard  dace 

longnose dace 
mountain  whitefish 
northern  mountain  sucker 

northern  squawfish 
peamouth  chub 
p r i ck ly   s cu lp in  

pygmy whitef ish 
rainbow trout 

redsi .de  shiner 

t o r r en t   s cu lp in  

Prepared by: Beak Consultants,  L t d .  191 

C o t t u s   a l e u t i c u s  

Xybognatnus  nankinsoni  

Catostomus columl~ianus 

S a l v e l i n u s   f o n t i n a l i s  

S a l m o   t r u t t a  

LOta 1 o t a  

Cypr inus   carp io  

A c r o c h e i l u s   a l u t a c e u s  

Catostomus mcrocheilus 

S a l v e l i n u s  malm 
C a r a s s i u s   a u r a t u s  

Oncorhynchus  nerha 

Couesi u s  p l  umbeus: 

Salvel inus  namaycxsh.  

R h i n i c h t h y s   f a l c a . t u s  

R h i n i c h t h y s   c a t a r a c t a e  

Prosopium  wil l ianlsoni  

Catos tomus   p la tyrhynchus  

Ptvhochei lus  o r e g o n e n s i s  
My loche i lus   caur inus  

C o t t u s   a s p e r  

Prosop ium  cou l t e r i  
S a l m  ~airdneri 

Richardson ius  ba l  t e a   t u s  

C o t t u s  rhotheus 

BRITISH 
COLUMBIA 
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Location 
Pink 

Number 4. 

Study Region 276,659  17 

Study Region and Upstream 417,140 25 

Downstrenm of Study  Region 1,224,035 75 

Total** 1,224,035 

* 
Percent of Fraser River escapement. 

** 
Vraser River Escapement. 

Number 

11,569 

1,062,112 

130.854 

1,192,266 

Sockeye .* 
$ 

1 

89 

11 

Chinook COllO 

Number 

9,468 

27,739 

18,843 

46,582 

20  6,215 

60 14,497 

40  47.517 

62,014 

%* 

10 

23 

77 

BRITISH 

COWMBIA 

HYDRO AND 
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Locat ion 

U a r r i e r e  River 

flonaparte River 

Bridge River 

Drookf i e ld  Creek 

Clearwater   and  Mahood Rivers 

I)eadman River 

Lemieux Creek 

I.ouis Creek 

Man11 Creek 

Middle   Praser   I t iver  

Nicola  River 
( i n c l u d i n g  Spius and 

Coldwater Creeks) 

North 'i-ilompson iiiver 

South  Ihompson River 

'rhompson River 

Yalakom Rive r  

T o t a l  

t Jps t r ean ,  of Study  Region 

hwns t r enm of Study  Region 

P i n k  Sockeye 

Number 

- 

788 

9,611 
- 
- 
- 
- 
- 
- 

224 

1,034 

- 
101 

264,901 
- 

276.659 

140,481 

1,224 ,(i35 

- 164 

1 11,080 

95 .7  - 
- - 

11,569 

1,050,543 

130.854 

Chinook 

Number 4. 

6 7  1 
- - 
- - 

- - 

1,623 17.2 

256 2.7 

18 1 

227 2.4 
- - 
- - 
- - 

1,090 11.5 

3.975 4 2 . 0  

2,122 22.4 

8.1 1 

9.468 

18.271 

l8.tI43 

cot10 

Number 4. 

503  8.1 
- - 

- - 
75 1 . 2  

527 8.9 

390 6.3 

904 14.5 

1,376 22.1 

80 1 . 2  
- - 

1,558  25.1 

6.215 

8,282 

62 ,Oi4 

BRITISH 

COLUMBIA 
EBASCO SERVICES OF CANADA  LIMITED;  Environmental  Consultants 

PAI(T TllllEE THE HAT CREEK PROJECT-  Detailed  Environmelltai  Studies AUTHORITY 

POWER 
SALMON  SPAWNING ESCAPEMKNr TO STUDY REGION WATER IlODIES HYDRO AND TADM 3.3-12 



User - 
Mines 

A f t  on 
Bethlehem Copper 

Lornex 

Pulp & Paper - 
Kamloops Mill 

Muncipalil& 

Ashcroft 

Cache Creek 

Volume (m /day) 3 - 

construction  near  completion 
5679.7 

13.6 
l6652.1 
en t i re   f low 

2446.6 
2446.6 
2446.6 
2446.6 
2446.6 
2446.6 

210926.5 
299737.7 

1817.5 
13649.8 
79560.0 

113.6 

:!2202.8 
113.6 . 

5906.9 
169604.7 

6.4 

189649.4 

4543.8 
1817.5 

4893.2 

2446.6 
3180.6 

Location - 

No. Loon Lake & One Loon L.  

Peavine Creek 
Bethsaida  Creek 

Xitches Brook. 
Jane Spring 

North Lodge 
Mann Cr. 
Nicholson  Creek 
Ford Creek 
Michel  Creek * 
O m  Creek 

S c o t t i e  Creek. 
Bonaparte  River 

Thompson River 
Pukais t  Creek. 
Pukais t  Creek. 
Shuhost Creek. 
Bethsaida  Creek 
Woods Creek 
Nicola  River 
Stumbles  Creek 
Stumbles  Creek 

Thompson R i v e r  

Thompson River 
Thompson River 

Bonaparte  River 
Bonaparte  River 
Lopez Creek 

Zr:i?BIA TABLE 3.3-1: 
HYDRO  AND MAJOR WATER USE INTAKES OF THE STUDY R E G I O N  SHEET 1 OF 2 
POWER 

AUTHORITY THE HAT CREEK PROJECT - Deia i led  Environmental Studies 

BASCO  SERVICES OF CANADA LIMITED: Envtronrncntal Conrulranrr 

P M T  THREE 



User - 

Clinton 

Kamloops 

Savona 

Spences  Emridge 

. .  

Volume (m 3 /day) - 

90.9 
86.3 
10.9 

11.101.4 

90.9 

436654.9 
i:271.9 

396040.7 
13631.2 
44.405 .6 
2271,9 
i1271.9 
4.543.8 

1850232.8 
1,135.9 

4543.8 
2405'302.6 

2i:718.73 
17268839.3 
6167442.6 

123348.9 
123348.9 

24661977.0 
19735816.3 

13631.2 
111013.9 

3885'488.8 
T271.9 

;:446.6 
2 . 3  

4543.8 

4.543.8 
1817.5 

Location 

Clinton Creek 
Clinton Creek 
Clinton Creek 
Clinton Creek 

South Thompson River 
South Thomspon River 
South Thompson River 
South Thompson River 
South Thompson River 

South Thompson River 
South Thompson River 

North Thompson River 
South Thompson River 

North Thompson River 
North Thompson River 
North  Thompon  River 
North Thompson River 
North Thompson River 
Jamieson  Creek 
Jamieson  Creek 
Dairy  Creek 

Noble Creek 
Dairy Creek 

McQueen River 
Thompson River 
Thompson River 
Thompson River 
Thompson River 
Scotney Brook 
Petersen Creek 

Kamloops Lake 

Murray Creek 
Thompson River 

Prepared by: Beak Consultants;, L t d .  g/ 
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USER - " 
LOCATION 

Mines - 

Afton construction  near  completion 
Lornex r e c i r c u l a t i n g  
Craigmont r e c i r c u l a t i n g  
Bethlehem Copper r e c i r c u l a t i n g  

~ u n i c i p a l i t i e s  - Thompson River  System 

Ashcroft 636.1 
Czche Creek 681.6 
Clinton 363.5 
Kamloops 9087.5 
Savona no discharge  (sept ic   tanks)  
Spences  Bridge no discharge  (sept ic   tanks)  

Pulp 6 Paper 

Kamloops Mill 189649.4 

Prepared by: Beak Consul tants ,  L td .  g/ 

Thompson River 
Cache Creek 
Bonaparte  River 
Thompmon River 

Thompson River 

OF CANADA LIMITEL):Envtronmental Consultants 
ICOLUMBIA 

IHYDRO AN0 
POWER 
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Common  Name 

P i n k  salmon 

Coho salmon 

Sockeye salmon 

Chinook sabmon 

Rainbow t r o u t  

S t e e l h e a d   t r o u t  

imi i y  Varden 

Peamouth  chub 

Northern  .squawfish 

Redside s h i n e r  

F i n e s c a l e  sucker 

La rgesca le  sucker 

A l e u t i a n   s c u l p i n  

S l imy  scu lp in  

Source:  Beak Consu l t an t s ,   L td .  .19/ - 

S c i e n t i f i c  Name 

Oncorhynchus  gorbuscha 

Oncorhynchus  kisutch 

Oncorhynchus  nerka 

Oncorhynchus  tshawytscha 

Salmo g a i r d n e r i  

Salmo g a i r d n e r i  

S a l v e l i n u s  malma 

Mylochei lus  - c a u r i n u s  

P tychoche i lus   o regonens i s  

R i c h a r d s o n i u s   b a l t e a t u s  

Catostomus  catostomus 

Catostomus ~ ~ macrochei lus  .~ ~~~~~ 

C o f t u s   a l e u t i c u s  

Cot tus   cognatus  

BRITISH 

COLUMBIA 
EBASCO SERVICES OF CANADA LIMITED; Environnlenlal Consultants 

HYDRO AND 

POWER 
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Bonaparte  Creek Creek Tr ibu -  Goose Finney 
Hat  Hat  llat  Creek 

Taxa R i v e r  Type I Type I1 t a r i e s  Lake  Lake 

Cne?enterata 
s p  

P l a t y h e l m i n t h e s  
l b r b e l l a r i a  
T u r b e l l a r i a  sp unid 

Neorhabdocoela  unid 
Rhabdocoela  unid 

Nematoda 

Nematoda  unid 

Annel ida 
O l i g o c h a e t a  
Ol igochae ta   un id  

Naididae 
Lumbricidae 

Glosa iphon i idae   un id  
l l i rud inea  

Mollusca 
Gastropoda 

Planorb idae   un id  
Uulimidae  unid 

S p h a e r i i d a e  
n i v a l v i a  

Sphaerium  ap 
P i s i d i u m   s p  

Arthropoda 
Arachnida 

Acarina  ( i iydracar ina j 
Sperchonidae 

Sperchon  sp 

BRITISH 

COLUMBIA 

HYDRO AND 

POWER 

AUTHORITY 

X 

X 
X 

X 

X X 
X X 

X 

X X 

X X 
X X 

X 

X 

X 

X 

EBASCO SEllVlCES OF CANADA LIMITED; Environmental Consultants 
MACROINVERTERRATE  TAXA  COLLECTED  DURING I3ENrIIIC  SAMPLING  IN 

SEPTEMBER 1976, .JUNE 1977 AND AUGUST 1977 

TABLE 3.3-17 
S h e e t  1 of 5 
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Mat Hat Hat Creek 
Ronaparte   Creek  Creek  Tribu-  Goose Finney 

Taxa R i v e r  Type I Type I1 t a r i e s  Lake  Lake 

Ai.c:iropo& (coi,t’d; 

L e b e r t i i d a e  

Crus t acea  
L e b e r t i a   s p  

Copepoda 
Amphipoda 

Cladocera 

Gamnaridae 

T a l i t r i d a e  
Crangonyx  sp 

l l y a l e l l g   a z t e c a  
I n s e c t a  

~~~ ~~~ __ 

Ephemeroptera 

l leptageni idae  unid 
l leptageni idae 

R i th rogena   sp  
I r o n o p s i s   s p  
Cinygmula s p  

Raeti.8 s p  

P a r a l e p t o p h l e b i a   s p  
Ephenlerella (3) s p  

C a e n i s   s p  
Ameletus   sp 

Eae t idae  

Odonata 
An i sop te ra  

Gornphidae 

Zygoptera 
Ophiogomphus  sp 

Agrionidae 
Agrionidae  unid 

I s c h n u r a   s p  

X X X 

X 

X 
X 
X 
X 

X 
X 
X 

X 
X X 

X 
X X 

X X 

X 
X 
X 

X 

X 
X 

BRITISH f EBASCO  SERVICES OF CANADA LIMITED: Environmental Consultants I 
COLUMBIA 

HYDRO AND 
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118 t llat Hat  Creek 
Bonaparte   Creek  Creek  Tribu-  Goose Finney 

Taxa  River  Type I Q p e  I1 t a r ies  Leke  Lake 

X 
X 

X 

Arthropoda  (Cont 'd)  
r.l..""+"" 
1 '"L"I.L"L' 

P l e c o p t e r a  unid X 

C l a a s s e n i a   s p  X X X X 

l l a s t a p e r l a   s p  X X X X 

P t e rona rcys  sp X 
P t e r o n a r c e l l a   s p  X X X 

I s o p e r l a  sp X X 
I sogenus   sp  X X X 

Nemoura sp X X 

P e r l i d a e  

C h l o r o p e r l i d a e  

P t e r o n a r c i d a e  

Pe r lod idae  

Nemouridae 

Hemiptera X 
Coleoptera  

Elmidae 
Elmidse sp unid X 

Jars s p  
Narpus   sp  X 
Z s i t z e v i a  s p  X 

C a l e r u c e l l a   s p  X X 
T r i c h o p t e r a  
Tr i chop te ra   un id  X X 

llydropsyche s p  X X X X 
D ip lec t rona  sp X X X 

Uracllycentrus  sp X X X X 

- 

Chrysope ta l idae  

Ilydropsychidae 

Drachycentr idee 

l l y d r o p t i l i d a e  
l l yd rop t i l i dee   un id  X X 

X 
X 
X 

BRITISH 

COLUMBIA 
EBASCO SERVICES OF CANADA LI M I I E D ;  Environmental  Consultants 

HYDRO  AND 

POWER 
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Hat  Hat  Iiat  Creek 
Bonapar te Creek  Creek  'Cribu-  Goose Finney 

Taxa R i v e r  Type I Lake  Lake Type I1 t a r i e s  

Arthropoda  (Cont 'd) 
i i m n e p h i i i d a e  

Rhyacophi l idae 
Limnephi l idae  unid 

Rhyacophila s p  
Glossosomatidae 

Agapetus  sp 
Psychomyiidae 

N e u r e c l i p s i s   s p  
D i p t e r a  
Dip te ra   un id  

Chiranomidae 
Chironomidae  unid 

P r o c l a d i u s   s p  

Micropsectra s p  
Chironomus  sp 

Tanypodinae 

Chironominae 

O r t h o c l a d i i n a e  
Or thoc lad i inae   un id  

Or thoc lad i .us   sp  
Cr i co topus  sp 

C a r d i o c l a d i u s   s p  
' l3lienemanniella  sp 

T i p u l l d a e  un4.d 
T i p u l i d a e  

T i p u l a   s p  

Antocha  sp 
llexatoma s p  

P r o t o p l a s a   s p  

A t h e r i x   s p  

Tanyderidae 

Rhagionidae 

X X 

X X 

X X 

X 

X 

X 

X X 

X 
X 
X 

X 
X 
X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 
X 

X 

X X 

X X 

X 
X 

X 

X X X X 

X 
X X 
X X X 

~~~ 
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Ila t llat Ilat  Creek 
Bonaparte  Creek  Creek  Trtbu- Goose Finney 

Taxa  River Type I l’ype I1 tar les  Lake Lake 

Arthropoda (Cont’a) 
S imul i idae  

Empididae 
Simulium s p  X X X X 

Empididae  unid X X X X 
Ceratopogonidae 
Ceratopogonidae w i d  X X 

Psychodidae 
X 

Syrphidae  unid 
Syrp!lldae 

Cul i c idae  

Ieptoconops   sp  

Pericoma  sp X X X 

X 

X 

Chaoborua s p  

Source:  Beak Consul tants ,   Ltd .  e/ 

X X 

BRITISH 
COLUMBIA 
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r- September 1976 Bonauarte  River  Lower Hat Creek W r  Hat  Creek 

Rhithroaena sp. 

Hydroosvchg sp. 
Baecis sp. (E) 
Cricotopus, sp. 

" Baetis  sp. (E) 
- Eohemerella sp. 
Diolectroma sp. 
HydroDsvche sp. - 
- 
- Claassenia sp. 
- M.icropsectra  sp 
Antocha sp. (D) - 

Rhithr" sp. (E) 
Cinygmla sp. (E) 
Baetis  sp. (E) 
Eoheme.&  sp. (E) 
Hydropsyche sp. (T) 
C l a a s s e  sp. (P) 
PericolE sp. (D) 
Turbellaria 

June 1971 

Bonaparte River Lower Hat Creek *r Hat Creek 

Rhithrosena sp. (E) Ironopsis sp. (E) 
Baetis sp. (E) Cinygmula sp. (E) 
Ephemerella sp. (E) Baetis sp. (E) Baetis sp. (E) 
BrachycentE sp. (T) - Ephemerella sp. (E) 

Hicrousectra sp. 1:D) 
Crthocladius sp. I:D) 
Cardiocladius sp. (D) Turbellaria 
Cligochaeta Oligoc'haeta 

- Ironopsis sp. (E) 
Cinywula sp. (E) 

Hastaperla sp. (P) 
Cardiocladius sp. (D) 

- 
-- 

- 
- Simulium sp.  (D) 
- 

Bonaoarte River 

August 1977 

Lower Hat  Creek w r  Hat  Creek 

Rhithrogeng sp. (E) -~ Baetis sp. (E) Baetis sp. (E) ' I  
Baetis sp. (E) 
Ephemerella sp. (E) Hydroosyche sp. ('2) ParaleJtophlebia sp. (E 
Caenis sp. (E) 
Hydropsyche sp. (T) Nemoura sp. (P) 
Micropsect= sp. (Dl - Antocha  sp. (D) Nemour.%  sp. (P) 

-~ 
Ephemerella sp. (E) Ephemereila sp. (E) 

Claassenia sp. (P) Claassc- sp. (PI 
H a s t a m e  sp. (P) 

- 

- 
- 

- I 
Cardiocladius sp .  (D) 

E = Ephemeroptera 

*** P = Plecoptera 
* *  T - Trichoptera 

**** D * Diptera 

Source:  Beak  Consultants,  Ltd. 191 

BRITISH EBASCO  SERVICES OF CANADA LIMmD:Envlronmental Conrullanlr 

COLUMBIA 
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POWER 
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Dominant Orders 

BRITISH 
COLUMBIA 

HYDRO  AND 

POWER 
AUTHORITY 

Ephemeroptera 

Trichoptera 

Plecoptera 

Oiptera 

01 igochaeta 

X o f  Stations where  Donlinant 
September 1976 June 1977 - Aups t 1977 

64.3  61.5  84.6 

14.2  7.7 0.0 

7.1 0.0 7.7 

7.1  30.8 7.7 

7.1 0.0 0.0 

Source: Beak Consultants, L t d .  - 191 

i 

I EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants I 
INIIABII'ING BONAI'ARTE RIVER  AND IiAT CREEK 

SUMMAIIY O F  DOMINANT INVEIITEDRATE ORDERS i TABLE 3 .3-19 
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. 

St.. 
re Le 

Cyopods 
StstLon Llon Coelen- Turbel- Hem-  Ollgo- Illru- Camrro- or B i -  llydra- Cledo- .Cape- 
LoeatLon No. CersTa Iarlr  coda chaeta d l w a  pod. vslvls carina cera poda ""-" __ 

aonaparre 
nsver Starlo". 2 0  

I O  
0 

0 0 0 0 2.15 0 0 0 0 

0 

3 0  

0 

0 

0 

0 

0 2.15 0 0 0 

0 0 0 0 

4 0  

0 

0 

0 

3.23  2.15  2.15 0 2.15  2.15 0 0 

llet C r e e k  5 0  0 50.59 0 0 0 0 
Type 1 

0 

6 0  2.15  2.15  132.40 0 

0 

0 0 

0 

IO 0 

0 

3.23  2.15  10.76 0 

0 

0 0 0 0 0 

0 

llaf C r e e k  7 0  7.53  3.23  10.76 0 0 0 0 0 0 

10.16  2.15 0 

15 0 724.43 0 

0 

32.29 0 0 0 0 0 0 

11at Creak 8 0  32.29  2.15  50.59 0 0 0 
Tribarorie .  11 0 277.12  10.76  263.72 0 0 0 0 

0 0 0 

0 0 

I2 - 
13 0 83.96 0 26.91 0 0 0 0 0 0 

0 

O p e  11 14 0 16.15  7.53  96.88 0 0 

Coo.= Lake 16 - 
Flnnay l a k e  I7 - 

Kphem- 
Amphi- rop- Plseop- Coleap- Trlclmp- nom- 
pod. ter. Odonllt. ter. ter. tars ldue  

Clllro- 

""-____ 
0 335.84 0 

0 

10.76 0 

37.67 0 

18.30 7.53 
0 0 0 2. I5 

0 322.93 0 0 

0 121.64  8.61  12.92  7.53  119.94  4O.Y" 
2.15  66.74  51.67 

Orher 

cere reru 
Dip-  Ilamlp- 

" 

8.61 0 

7.53 0 

53.82 0 

w.14 0 

0 719.05 2.15  62.43  23.68 88.272005.38 145.JZ 0 

0 319.70 0 

0 493.w 0 

62.43  2.15  169.00  1302.48  82.88 0 

86.11  8.61  59.20  1116.22  30.14 0 

0 395.05 0 

0 731.97 0 

62.43 0 202.37 2C4.52  94.73 0 

21.68 2.15 30.14 lUb.22  19.38 0 

0 13.99 0 269.11 2.15  51.67 638.32  2102.26 0 

0 421.96 0 82.88 0 3 4 . 4 5  3.23 34.45 0 

o 115.18 o m . 1 1  51.67  12).02  116z.yt  83.96 o 

2.15 1314.14 0 57.05 0 23.68  29.06  19.38 0 



. 
I 

~ ~~ 

sta-  
station tlon Coelan- Turbei- Neme- Ollgo- Iliru- C(11tro- or 01- Ilydra- C h d o -  Cope- h p h l -  rop-  
Loeation No. terata . laria rod* chaeta dine. pod. va lv la  earlna ELK. pad. poda term Odonara to re  te ra  tarn ldoo tCra tUra 

CyOpOda Epbene- Clblro- orhe. 
Plocup- Coleop-  Trlehop- nom- Illp- ICnip-  

UO,,.prle I O  0 3.23 32.29 0 0 0 0 0 0 0 347.69 0 32.29  10.76  212.96  IU9.80  61.36 0 
Hive,  Stetlolls 2 0  0 0 0 0 0 

3 0  0 0 23.68 0 
4 0  

0 

0 

0 

2.15 0 0 0 0 0 

0 0 

0 

0 

0 

0 546.82 0 

0 412.27  2.15  73.20  19.38  110.87  24.76 64.19 0 

30.14 39.83  256.19  229.28  172.23 0 

6 0  
5 0  0 U 34.45 0 0 0 0 0 

0 

0 

0 13.99 0 

0 493.00 2.15 177.61  96.88  118.41  362.76  72.12 0 

0 

IO 0 

0 

8.61 0 5.38 0 

0 0 0 0 801.94 0 62.43  8.61  174.38 80.73 272.34 0 

111)~ Creek 7 0  0 0 2.15 0 0 0 952.64 0 111.18 2.11 288.48  236.81  48.44 0 3.23 0 

14 0 

35.52 0 

0 0 

15 0 
67.81 0 0 0 

39.83 0 17.05 0 0 

0 0 

0 

0 

0 0 0 0 238.97 0 475.78 5.38  10.76  1568.35  80.73 0 

0 710.44 0 240.04  1.53  66.74  349.84  69.97 U 

llat Creek 8 0  0 0 12.92 0 0 0 0 0 
Tributaric.  11 59.20 0 72.12 0 

0 

0 0 0 0 0 

0 276.64 0 301.40  2.15  45.21  10.76  7.53 U 

0 1824.54 0 936.49  59.20  21.53 470.40 32.29 0 

0 0 0 0 0 236.81 0 23.68  2.11  19.38  26.91  23.68 0 

h P e  I 
llat Creek 

0 0 0 0 0 0 664.11 0 119.31  16.11  153.93  181.15  35.52 0 

TYPE 11 

12 - 
13 0 7.53 0 30.14 0 0 0 0 0 0 24.76 821.31 0 578.04 0 59.20  34.45 0 0 

Cooee lake I6 - 



. 

Sep 16 

dug 77 
Jun 77 

Sep 76 
J... i i  
Aug 77 

Sep 76 
Jun 77 
Aug 77 

0 
0 0 

0 
0 0 

0 
B "-".> 0-0.3 

0 0-0.8 

* " l l  

0 0-5.2 
0 
0 

0.7-67.3 
0-3.7 

0 0.7-3.0 
0 3.0-25.8 
0 0-5.5 

0 0 

0 

0-0.2 0-0.3 
0-0.3 0-0.2 
0-0.3 0-3.0 

0.2-0.3 0-2.5 
0-0.7 1.0-9.0 
0 ' 3.3-6.3 

0-0.3 0.7-9.8 
0-1.0 2.5-24.5 
u 1.2-6.7 

0 9 

0-0.2 
0 

0 

0 

0 

0 
0 
0 

0 
0 
0 

0 

0-0.2 
0 

0 

0 
C 
0 

0 
0 
0 

0 
0 
0 

0 

0-0.2 
0-0.2 0 4 . 2  

0 0 
0 

0 0 0 

0 0-0.2 
0-1.0 

0 
0-0.2 

0 
0 

0-0.2 0 

0 0-0.2 
0 0 

0 

0 0 
0 
0 

0 0 0 



0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0-0.2 
0-2.3 

8 0 . 5  

3.8 

2-12.7 

22.0-50.8 
3.5-31.2 

11.2-20.3 

41.8-74.5 
?9.?-66.8 

20.7-56.3 
1.3-68.0 

22.2-88.S 

1 . 8 4 5 . 8  
10.7-125.8 
25.7-169.5 

0.2 

0 

0-0.2 
0-0.8 
0-0.2 

0 
@.@. 2 
0-0.2 

0 
0 
0 

0 
0 
0 

3.2 

1.0 

0-2 .8  0-2.8 
0-1.2 0-1.2 

2.2-6.8 2 .2 -6 .8  

1.2-16.6 3.2-16.6 
5.8-8.@ 5.8-8 .0  
5.8-16 .5  5.8-16.5 

1.0-5.5 1.0-S.5 
2.2-25.0 2.2-25.0 

10.1-44.2 10.7-44.2 

2.2-14.3 2.2-14.3 

28.0-87.0 28.0-87.0 
5.3-9.3 5 .3 -9 .3  

0 0 

0 0 

0-7 .7  0-27.2 

1.8-23.8 2 .3-21 .3  
0-13.0 0.2-4 .8  

9.2-11.3 1 . 2 - 8 . 4  
5.5-15.1 ??.3-186.3 

11.0-16.2 7.5-33.7 

0.7-21.1 0.7-3.8 
2.8-18.8 17.3-5Y.3 
1.0-26.8 22.0-145.7 

0.3-13.2 0-5.3 
2.2-11.8 0.3-108.0 
2.0-5.5 1.0-43.7 

0 lu.o 

0 22.8  

0.1-8 .7  
0.1-5.0 
2.2-16.0 

2.7-12.0 
2.8-11.1 
3 .3-25 .3  

0 .7 -1 .8  
1.8-195.3 
4.5-7.5 

0.7-16.0 
1.8-7.8 
0-3.0 

6.2  

3.7 

0 
0 
0 

0 
@ 
0 

0 
0 
0 

0 
0 
0 

0.3 

0 



. 

~~ ~~ ~~ 

Statio": " -  1 2 3 4 2 -  6 l A L " K -  10 1 2 & & 1 4 & "  I 6  17 

SYbltrate IUZ 8 5% P 5% P 10% P 60% P 5% 8 75% P 
Co,"posltion:* 

10% 8 
80% P 

5% c 
52 ss 

80% P 90% C 90% C 80% C 30% C 75% P 20% G 
10% 6 5% ss 5% ss 10% ss 102 s 20% c 17. ss 

57. 8 5% C 70% C 
35% P 95% SS 25% SS 
25% C 5% 0 
3 a  ss 

-__"__"""""-~- 5% D 

40.1 75.4 62.3 86.8 66.9 66.7 90.1 91.5 79.5 82.9 37.9 54.3 80.8 
59.5 23.0 36.7 13.2 31.0 33.3 9.9 5.1 17.7 13.6 17.5 41.0 12.2 
0.4 1.6 1.0 0.0 2.1 0.0 0.0 2.8 2.5 3.5 44.6 1.7 7.0 

87.9 3 .3  1.2 
10.4 96.7 89.0 

1.7 0.0 9.8 

95.3 76.0 78.7 77.7 28.9 26.6 67.3 81.5 
4.7 24.0 21.3 21.8 69.4 66.9 31.6 10.8 
0.0 0.0 0.0 0 .5  1.7 6.5 1.1 7 .1  

73.6 11.9 89.9 69.9 8.8 
25.2  70.0 

1.2 12 .1  
90.4 

0.8 
8.4 21.5 
1.1 8.6 

croup 2 
croup 3 75.7 84.7 67.7 87.1 65.4  74.1  80.6  95.3  93.8  67.8  29.5 

croup I 3.8 0.0 1.9 0.0 2.6 0.9 2.1  2.0 0.4 2.0 1.9  4.4 
20.5 15.3 30.9  12.9 32.0 25.0  17.3  2.7 

80.9 81.8 
18.7 16.2 4.3  27.8 bU.2 

2.3 

TA8l.e 3.1-24 

PART TllREl 



STATION 

S p e c i e s  Month 1 2  . 3 4   5 6 7  10 14  14A 15 T o t a l  

Drook t rout   September  0 0  1 0 .  0 0 0  0 0 , o  0 
O O U U  June 0 0  0 0 0 0  
0 0 0 0  

0 
August 0 0 0   0 0 0  0 

Rainbow t rout   September  5 2  0 0  29 19 19 38  62  30  28 
June 4 1  3 0 .  13 28 30 33  32 13 40 
August 1 0 2 0  8 25  26 60 33 17 9 

Mountain  whitef ish  September  0 2   2 0  0 0 0  0 1  1 0 
0 0  J u n e  1 0 0 0 3  1 0  1 0 
1 0 0 0  August 3 0 0  0 0 0  0 

Rridgel ip   sucker   September  7 12 2 5  18 0 0 0 0 0  
0 0 9 0  

0 
June  0 0 0  0 0 0  

0 21 9 
0 

August 1 4 0 0  0 0 0  0 

Redside  shiner   September  0 1  0 0  0 0 0  0 0 0  0 
0 0  June 
0 0  

1 4  0 0 0  0 0 0  0 
August 0 0  0 0 0  0 0 0  0 

Lcopard  dace  September . 2  3 1 2 0 0 0  0 0 0 0 
J u n e  0 1 3  0 4 2 0 0  0 0 0  0 
Allgust 0 1  0 . 0  0 0  0 0 0 0  0 

I.ongnose dace  September  19 12 3 23 0 0 0 ’  
June 4 9  1 9 6 0 0  
August 4 40 23 3 0 0 0  

0 0 0  
0 0 0  0 

0 

0 0 0  0 

’ I W A L  Scptember 33 32 9 30 47 19 19 38 63 31 28 
June 8 23 15 17 21 28 33 34 32 14 40 
August 6 62 34 4 15 25 26 60 33 17 9 

I 
0 
0 

232 
197 
181 

6 
6 
4 

44  
9 

35 

I 
5 
0 

I9 
8 

I 

57 
29 
70 

34 9 
265 
291 

~ 

~ Source:  Beak C o n s u l t a n t s ,  L t d .  - 191 
I 
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I' 
.. 

71 
1. 

Source: Ueak Consu l tants ,  L t d .  E/ 

,& z:RAND I I.ENC'I'II-12RliQUliNCY I)IS'I'I1IBII'I'IONS FOR RAINBOW TROUT COLLECTED AT 11A1' CREEK 

TAIII.I? 3.3-26 
ANI) 13ONAI'AIU'I~ RIVER STATIONS 
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(Year Class) 
Age 

(1976) 
I 

(1975) 
I 1  

(1973) 
1v 

(1972) 
V 

(197 I )  
V I  

Overall  wcighted mean 
calc1Jl:lted length (mm) 

Ovcra 11 wc i ghtcd mcan 
i ncrcment (mm) 

Prepared hy: Ileak Consultants. Ltd. 191 

I 

6 3  
40-98 

9 2  

45-106 
69 

46 

64 
43- 11 1 

39 

6 1  
39-79 

20 

6 3  
54-79 

14 

65  
59-74 

5 

64 

64 

2 

82-126 
109 

29 

109 
81-144 

39 

103 
88-131 

20 

108 
88-127 

14 

83-130 
110 

5 

108 

I4 

Annulus 

3 4 

144 
108-170 

27 

140 
115-173 

20 

144 
114-172 

5 

169 
139-198 

1 5  

172 193 
143-206 177-212 

14  14 9 

203 

5 5 5 

14 1 179 
106-164. 148-198  177-22 

1 4 3  172  197 

35  29  25 

6 

1 
225 

195-244 
4 

225  

28  

BRITISH 

COLUMBIA 
EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants 

MliAN RACK CAI.CUI.A1'1111 TOTAL I.I:.NCTIIS AND R A N G 1 3  1:OIl IIAINIIOW Tl<OU'l' IN llh7 CI<EI!K HYDRO AND 
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Age Lower llat Creek 
" 

u[)JJCr llat Creek 

(Year Class)* Month Station 5 Station 6 Station 7 Station 10 Station 1 4  Mcan 
" 

__.___.~_ __ 

O+ S** -* t - * *  
(19772 - - 

A 
J 

36  (1)***  42 ( 3 )  

(1976) 
I+  

(1975) 
2+ 

(1974) 
3+ 

( 1973) 
4+ 

( 1972) 
5 ,  

(1971) 
6+ 

S 
J 

58 (10) 
88 (12)  

A 104 (14)  

S - 
J 
A 

134 ( 1 )  
133 (1 )  

S - 
J - 
A 187  (1)  

- 
J 
S 

A - 

S - 
.I - 
A - 

S - 
J - 
A - 

- 

59 (9) 
8 5  (12)  

105 (10) 

114 (2)  
133 (3)  
152 (3)  

- 
174 (4)  
187 (2)  

- 
- 

207 (1) 

- 
- 
- 

- 
- 
- 

- **  
- 
34 (2) 

55 (3)  
77  (10) 

104  (13) 

110  ( 5 )  
126 (7)  
149 (3)  

138 ( 5 )  
167 ( 3 )  
177 ( 1 )  

- 
- 

214  (2) 

- 
- 
- 

- 
- 
- 

- * *  
- 
42 (1) 

8 1  (9) 
82 ( 5 )  
90 (10)  

111  (4) 
117 (3) 
132  (4) 

138 ( 3 )  
134  (6) 

156  (2)  

156 (2 )  

198  (2)  

206  (2)  

208 (1) 

151  (3)  

201 (3)  

- 
229 (3) 
- 

_ + *  
- 
- 

8 2  (6)  
86  ( 8 )  
79  (8)  

113 ( 6 )  
117 (1) 
136 (3)  

161   (1)  

180  (4) 

169   (3)  

197  (3)  

150  ( 5 )  

177  (4) 

195 ( 3 )  
202 ( 3 )  
232 ( 2 )  

210 (1) 
244 (1) 
- 

_ * *  
- 

38 (7)  

67 (37)  
84  (47) 
80 (45)  

112 (17)  
125 (15)  
I 4 0  (1431 

144 ( 1 2 )  
157 (15) 
177 (11 )  

162 ( 5 )  
187 (7)  
I98  (8)  

200 ( 5 :  
201 ( 6 )  
220 (3) 

211) ( 1 )  
232  (4) 
- 

I:isll spawned i n  1977 denoted as age 01, i n  1976 as age 1+, e t c .  
* *  1977 year c las s  not  yet i n  existence in September 1976. 

* * *  Numbers i n  parentheses  denote sample s izes .  
Prepared by: Ueak Consul tants ,  ~ t d .  x/ 
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Station 5 Station 6 

0 4 
- 140-170 

134 
1 

127 
1 

1 
187 

2 
110-161 

0 4 
- 171-207 

Station 7 

4 
140-187 

4 
123-162 

5 
119-192 

5 
130-216 

Station 10 ____ 

6 
145-255 

121-208 
7 

7 
115-231 

4 
131 - 183 

L 
Station 14 

3 
177-244 

5 
141-211 

5 
167-211 

4 
181-210 

BRITISH EUASCO SEIWICES OF CANADA LIMITED; Environmental Consultants 
COLUMBIA 

HYDRO  AND NIIYIJEIIS ANI) 1,ENKI'II RANGtiS 01: SIIXVAI.LY MAIIIIIE IIAINllOW 'I'I~OUI' 
POWER 

AUTHORITY THE HAT CREEK PROJECT- Detailed Etwironmental Studies P A I U  'I'III(EE 

'1AIIl.Ii  3 . 3 - 3 0  



Sta t ion  

1 

2 

3 

4 

5 

6 

7 

10 

14 

14A 

15 

Month 

Sept. 
June 
Aug . 

Sept.  
June 
Aug . 

Sept .  
June 
Aug . 

June 
Sept .  

Aug . 
Sept .  

Aug. 
June 

Sept.  
June 
Aug . 
Sept'. 
June 
Aug . 

June 
Sept . 
Aug . 
Sept . 
Aug . 
June 

June 
Sept . 
Aug . 
Sept.  

,4ug. 
June 

- 
- 0-190 mm Total  Length' 

n 

5 
4 
0 

2 

0 
1 

0 
3 
0 

0 
0 
0 

29 
8 
3 

17 
19 

8 

7 
5 
10 

18 

19 
5 

21 
8 
7 

4 
5 

6 

9 

9 
8 

- x - 
0.96 
0.70 

0.78 
0.70 - 

1.01 
- 
- 
- 
- - 

0.81 

0.68 
0.85 

0.91 
0.93 
0.87 

1.15 

0.82 
1.01 

0. 80 
1.09 
0.89 

0.80 
0.95 
0.92 

0.88 
0.83 
0.97 

0.29 

1.08 
1.23 

n = sample  s ize ,  x = mean, r = range 
Source: Beak Consultants,  Ltd .  19/ 

r - 
0.87-1.01 
0.59-0.83 - 
0.74-0.83 - 

- 
- 

0.75-1.26 - 
- 
- - 

0.73-0.99 
0.60-0.97 

0.21-0.92 

0.27-1.14 
0.76-1.16 
0.77-1.00 

0.85-1.13 
1.07-1.40 

0.59-1.07 

0.63-0.90 
0.90-1.26 
0.27-1.65 

0.35-1.16 
0.84-1.20 
0.85-9.95 

0.78-1.03 
0.33-1.08 
0.81-1.07 

0.13-0.5:) 
0.98-1.81. 
0.91-1.36 

>lo0 m Total  Length' 

n 

0 

2 
0 

0 
0 
0 

0 

2 
0 

0 
0 
0 

0 
5 
5 

2 

17 
9 

12 
15 
16 

20  
28 
41 

41 
24 
26 

25 
9 
11 

19 
32 
0 

- - X 

- 
- 

1.05 

- 
- 
- 
- 
- 

1.09 

- 
- 
- 
- 

0.94 
0.95 

0.70 
0.96 
0.97 

0.81 

0.91 
1.02 

0.83 
1: 02 
0.90 

0.97 
0.93 
0.89 

.O .  96 
0.93 
0.95 

0.84 
0.94 - 

T - 
- - 

1.03-1.07 

- - - 
- - 

1.04-1.13 

- 
- 
- 
- 

0.81-1.06 
0.86-1.04 

0.66-0.73 
0.85-1.10 
0.82-1.07 

0.53-0.93 
0.86-1.45 
0.80-1.08 

0.78-1.24 
0.72-0.9s 

0.74-1.09 

0.68-1.22 
0.66-1.16 
0.74-1.05 

0.85-1.19 
0.85-1.03 
0.86-1.07 

0.68-0.99 
0.82-1.40 - 

BASCO SERVICPS OF CANADA LIMITED:Environmenial Consultants 

CIJLUMBIA bEAL'S .4VD RWGES FOR CONDITIOS  FACTORS OF 
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Type I I labi tat"  

Period Avg. H/n I * *  
Sampling 

- 

2 I1 
__. 

Sep ' 7 6  . 0 2 2  1 , 0 7 2  

.Juri ' 77 . 0 1 4  682 

Aug ' 7 7  . 0 2 7  1 , 3 1 5  

Average . 0 2  1 1 , 0 2 3  

@ 11 I labi tat"  - 
Avg. U/m -~ " 2 n l I * *  

.098 1 3 , 3 1 6  

. l o 5   1 4 . 2 6 7  

.087  11.822 

097 1 3 , 1 3 5  

l'ype 1 1 1  I lahi tat*  

Avg. U / m  ' I II**  

. 1 3 8   1 6 , 8 3 6  

, 0 5 0   6 , 1 0 0  

061   7 ,412  

. 0 8 3   1 0 , 1 2 6  

Avg. U / m  Avg. n Sum. 11 

. 0 8 6   1 0 , 3 9 3   3 1 , 1 7 9  

.OS6 7 , 0 1 6   2 1 , 0 4 8  

. 0 5 8   6 , 8 6 0   2 0 . 5 7 9  

2 

. 0 6 7  8.090 2 4 , 2 6 9  

* A l l   v a l u e s   b a s e d   o n  100% gear e f f i c i e n c y .  

source: Beak Consu l tants ,   Ltd .  E/ 

BRITISH 
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e 

Annual Mean 
Mean Annual  Annual Annual 

Mean Mean T o t a l  
Annual 

MaxlMin 
Annual 

Dew R e l a t i v e   T o t a l   T o t a l  Number of 
Temperatures Po in t  Humid i ty   P rec ip i t a t ion   Snowfa l l   Sunsh ine  

Me an 

S t a t i o n  0 ( C )  ( C )  (%) (am) (cm) llours 
0 

Ashcro f t  1312 0.4 64.2 239 81.8 - 

Dog Creek 9 t  -1 -1.1 69.9 ", w. 7 111 ,4  - 

Kamloopa 1413 2.2 65.6 258  98.4 2,080 

Ke lowna 1312 2.9 68.0 309  90.6 . 2,088 

Lyt ton 1514 3.2 66.4 36 7 111.9 1,990 

P e n t i c t o n  1513 2.9 68.0 278  60.8 2,076 

Williams Lake N A' N A "  N A *  403  236.4 2,168 

llat Creek 111 -4 N A' N A *  317 132.9 N A *  

BRITISH 

COLUMBIA 
EBASCO SERVICES 01: CANADA I~IMl'rED; Environmenlal Consultants 
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S ymbo 1 * M a t e r i a l  

P l a n t   I s l a n d  

33 C o l l u v i a l  over  
g l a c i a l  t i l l  

4 1 G l a c i a l  t ill  

58 G l a c i a l  t ill  
o v e r   l i t h i c  
c o n t a c t  

l larry Lake Dump 

37 G l a c i a l  t ill  

38 G l a c i a l  till 

5 1  Glacial t ill  - 
wash 
g l a c i a l   o u t -  

Development 

O r t h i c   g r e y  
l u v i s o l  

O r t h i c   g r e y  
l u v i s o l  

L i t h i c   d a r k  
g r e y  
chernozem 

O r t h i c  g rey  
l u v i s o l  - 
e u t r i c   b r u n i s o l  
degraded 

O r t h i c   g r e y  
l u v i s o l  

black  chernozem 
Ca lca reous  

Texture   Dra inage   S igni f icance  

Loarn-si l t   loam  Excessive  Crazing 

G r a v e l l y  s i l t  ' Excess ive  
loam 

S i l t  loam - - 
s i l t y   c l a y  loam 

Fine  sandy  loam - Well - 
loam - s i l t  
loam 

i m p e r f e c t l y  

S i l t  loam - 
g r a v e l l y  loam 

Moderately 
we 11 

( g l )  
Loam - s i l t  We 11 
loam 

.Grazing 

Graz ing  

Grazing 

Graz ing  

Graz ing  

BRIT1511 
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58 Glac ia l  t i l l  
o v e r   l i t h i c  
contac t  

59 Glac ia l  t i l l  

60 Glac ia l  t i l l  

Medicine  Creek Dump 
" 

16 G l a c i a l   t i l l  

35 G l a c i a l   t i l l  

sa Giacial t i i i  

15 Glac ia l   f l uv ia l  

st Glacial  t i l l  - 

g l a c i a l  outwash 

L i th i c   da rk  S i l t  loam - - 
grey chernozem s i l t y  c l ay  loam 

Grazing 

Calcareous Loam - gravelly  Moderately Grazi ng 
black chernozem loam (g l )  well 

Gleyed o r t h i c   S i l t  loan1 - I'oorly 
grey   luv iso l   g rave l ly   c lay  

loam 

Grazing 

Carbonated Loam - sandy In lper fec t ly   Par t ia l ly  
black chernozem loam arubl e 

Degradcd eu t r i c  Fine sandy loam - Moderately  well 
bruni sol 

Gra z i ng 
s i l t  loam 

Orthic  grey 
luvisol  

S i l t  loam 
grave l ly  s i l t  

Moderately  well  Grazing 

loam 

brunisol 
Degraded e u t r i c  Si I t  loam Excessive 

Calcareous  black Loam - s i l t  loam Well 
chernozem 

ORlTlSH 

COLUMBIA 
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Map Parent   Soi  1 S u r f a c e  
" Symbbl* Mnter ia l  

5 2  G l a c i a l  t i l l  - 

- 
BRITISH 

COLUMBIA 

HYDRO AND 

POWER 

AUTHORITY 

53 

55  

56 

57 

Al luv ia l   f an  

A l l u v i a l   f a n  

posits 
and  stream de- 

G l a c i a l   f l u v i a l  

C o l l u v i a l   f a n  

__- !)eve lonn!Bny Textwe 

Orthi c g r e y   S i l t  loam - 
l u v i s o l  - 
gleyed  grey 

s i l t y   c l a y  loam 

l u v i s o l  

Calcareous  black S i l t  loam 
chernozem loam 

Carbonated  black Loam - s i l t  
chernozem loam 

Orthic dark Loam - s i l t  
brown - cal-  
ca reous   b l ack  
chernozem 

Ortllic d a r k   S i l t  loam - 
brown - cher- g r a v e l l y  s i l t  
nozem - degraded loam 
b u t r i c   b r u n i s o l  

Moderate - 
poor ly  

Moderately - 
Imperfec t ly  

Poorly 

We1 1 

We 11 

Grazing 

Grazing 

Gra z i ng 

Grazing 

Grazing 

Source:  TEIW Environmenta l   Resource   Analys t ,   L td .21  

EUASCO SEI<VICIS 01; CANADA LIMITED; EnvironmenlaI Consullanls 
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Parent  Soi 1 Surface 
Symbbl ” Material  

4 

6A 

Alluvial   s t ream 
,lonnc i tc 

wash 
Glacial   out-  

10 Glac ia l  t i l l  

17 Glacial  t i l l  

18 

13 

2 OA 

20u 

20C 

Glac ia l  t i l l  

Glac ia l  t i l l  

Glacial   lacu-  
str ine 

Glacial   lacu-  
s t r i n e  

Glacial   lacu-  
s t r i n e  

Development Texture 

Ortl l ic Regosol  loan^ - s i l t  loam 

brunisol  - o r t h i c  s i l t y  c l ay  loam 
Degraded e u t r i c   S i l t  loam - 

dark .brown cher-  
nozem 

bruniso l  
Dc8raded e u t r i c  Loam - s i l t  loam 

Or th ic  dark S i l t  loam - 
brown cller- s i l t y  c l a y  loam 

bruniso l  
graded   eu t r ic  

Degraded e u t r i c  Loam - sandy 
brunisol  loam 

Degraded e u t r i c   S i l t  loam 
bruniso l  - 
or th ic   dark  brown 

Itegosol i c Clay 

~ .‘e- ..”“. 

Regosol i c Clay 

O r t h i c   e u t r i c  
bruniso l  

S i l t y   c l a y  loam 
c lay  loam 

- Drainage 

Modcratoly - 
nnnr 1 \I 
1’”. - I 
We1 1 drained 

Morlerately - 
Imperfectly 

Excessive - 
poorly 

Moderately 
well 

Excessive 

We 1 1 

Imperfectly 

Excessive 

Pasture  

Pasture  

Arab 1 e 

Pa r t i a l   g raz ing ,  
p a r t i a l   p a s t u r e  

Nil 

Nil 

Grazing 

BRITISH I EBASCO SERVICES OF CANADA LIMITED: Environmental Consultants I 
COLIJMEIA 
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20D 

34 

Glacial  lacu-  Orthic  eutric 
s t r inc  brtmisol 

S i l t  loam We1 1 

Colluvial over Lithic eutric  Gravelly sandy - 
l i th ic   contact   bruniso l  loam - gravel ly  

loam 

Crazing 

Crazing 

See Map 4-4a.b -31 

Source: TERA Environmental  I?esource A n a l y s t ,  L t d .  31  - 
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. 

N U  

N U  

Claelal t l l l  
gru,airis 

Sllellow g1n- 
cia1 t l l l  

N U  

N U  



Biogeoc l ima t i c  Zone Ve?,etat ion  Associat ion 
Areal Extent  

(km2) 

Engelmann  Spruce - Subalpine Fir  Engelmann  Spruce - 
Grouseberry  197.9 
Grouseberry - Pinegras s  183.4 
Grouseberry - White  Rhodendron 
Willow - Ikd Heather  Barkland 

57.5 
10.9 

Grouseberry - Lupine 30.0 

I n t e r i o r   D o u g l a s - f i r  Doug las - f i r  - 
P i n e g r a s s  

S p i r e a  - Bearbe r ry  
Bunchgrass - P i n e g r a s s  

Bunchgrass 

Ponderosa  Pine - Bunchgrass  Ponderosa  Pine - 
Bunchgrass ' 

Alp ine  Tundra 

I n t r a z o n a l  

Mountain  Avens - 
Sedge 

R i p a r i a n  

Engelmann  Spruce - Horsetail 

Willow - Sedge Bog 

478.6 
33.4 

143.0 
0.8 

13.9 

10.1 

6.2  

6 .5  

Source: TEM Environmental   Resource  Analyst ,   Ltd.21 
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. 
. .  

Douglen-flr ~ p1negra.s 

1520-1850 

1400-1675 



IZW-lBW 



Plant  Soecies* 

Achi l lea   mil lefol ium 
Azroovron, spicatum 
Anenone p l t i f i d a  
Antennaria   dimrpha 
Antennaria  roseus 
Artemisia ,   f r ie ida 
Artemisia:   t r identata  
Bromus tectorum 
Cerasr im,   arvense 
C h r v s o t h a e  nauseous 
D e s c u r a i n s  SoDhia 
Draba verna 
Er igeron   comosi tus  

Fes tuca   s cab re l l a  
Erioeonw;  heracleoides 

Geum t r i f lo rum 
Fraea r i a  elauca 

Hordeum jubatum 
K o e l e r i a   c r i s t a t a  
L i t h o s o e r s   r u d e r a l e  
Lomstium macrocarpum 
Poa p r a t e n s i s  
Poa sandberei i  

- " 

-" 

- 

Sporobul lg   crwtandrus 
Taraxacun! o f f i c i n a l e  

Eluezrass 
Kentucky 
- 

D*** 
In** 

Iv**** 

In  
- 
- - 
I V  

- 
- - - 
I v  
I n  
D 
In  
I v  

I n  
- 
- - 
In - - - 
In  
In  

I v  
- 

Bunchgrass- 
Kentucky 

Blueerass 

In  
D - - 
I n  
In  - - - 
In - - 
I v  

D 

In 
I v  

In  

In  

D 
In  

- 
- 

- 

- 
- 
I n  - - 
I V  

Sagebrush - 
Uheatzrass- 
Bluebunch 

B i g  
Sagebrush- 

3uncherass 

- 
D 

I n  
I n  

I n  
I v  

I n  
I v  
I v  
I v  

- 

- 

- 

- - - 

* No da ta  were ava i l ab le  for  the Highland Grassland 
and Saline  Depression  . i \ssociations.  

* *  1nc:reaser 

*** Decreaser 
**** Invaders 

Source: TERA Environmental  Resource  Analyst, L t d . l /  

HYDRO AND SUCCESSIONAL STATUS SUNXARY 
OF GRASSLAND SPECIES 
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Urdlclnc Creek Olaposal  Area 
2 A U L I 3   2 A B L 1 . 1 7  

G l s c l a l  C l l l  

c1.elel C l l l  

CIscl.1 Clll 

negoau1. lllgl# r t l k a l l n l f y  
""dior . e i i n i r y ,  
flooding 



L L 1 c i I I 

ITE 1 3  ITEl .17  

ZCE 11 2CEl.7 

2CEI .  10 

ZTHI.13 zTUl.1.7 

31E / I  3TEI.17 Sreeplnnd 

Steepl.nd 

Steepland 

C l r e l a l  tlll 

Culluvllm 

COll""l"* 

c1oc1.1 LIII 

C l a c l a l  t l I I  

C l u r l a l  L l l l  

C lac le l  t l l l  

Clae la l  e111 
W l t l l  s(yI. 
eoll""l.l 

COll"Y1"" 
Mrerlal  

COll""I"* 

lllgh s lk ra l ln l fy  
endlur sellnlry 



Wildlife  Vegetacion  Percentage  of - 
Hab i 1% 

Krmho2.z 
Subalpine 

Engelmann 
spruce .. 

pine   fores t  
lodgepo:!e 

Douglas .. 
f i r / p i n e g r a s s  

Ponderofia 
pine - 
Douglas-fir/  
bunchgrass 

Associations - Study A;ea .*ea - (knz) 

Engehann  spruce - willow - red  heather  parkland 

Engelmann spruce - grouse- 
ber ry  - white  rhodendron 

be r ry  
Engelmann spruce - grouse- 

p i n e   f i r  - grouseberry 
Engelmann spruce - subal-  

Engelmann spruce - grouse- 
ber ry  - pinegrass  

Engelmann spruce - horse- 
t a i l  

Engelmann spruce - grouse- 
Some se ra l   s r ages   w i th in  

ber ry  

Some se ra l   s t ages   w i th in  
Engelmann spruce - subal-  
p i n e   f i r  - grouseberry 

Some sera l   s tages   wichin  
Engelmann spruce - grouse- 
ber ry  - pinegrass  

Douglas-fir .- sp i r ea -  
bearberry 

Douglas-fir .- pinegrass 

Douglas-fir .- bunchgrass - 
pinegrass  

Douglas-fir - bunchgrass 
(a few mature,   closed 
canopy  scand:;) 

Some s e r a l  s'rages  within 

pinegrass  
Douglas-fir - bunchgrass - 
Most s e r a l  s,rages  within 
Douglas -f i r  - bunchgrass 

Ponderosa  pine - bunchgrass 

0 . 7  11.4 

24.1 391.1 

3 8 . 7  6 2 7 . 1  

8 . 3  134.9 

Rev. 1 Feb. 1979.  
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'&bit= 

Aspen 

R i p a r i a n  

Open  Range 

(a )   Alp ine  

(b)  Wid-ele- 
v a t i o n  
g r a s s l a n d  

(c)  Low-ele- 
v a t i o n  
grarjsland 

(d)   Sagebrush 

(e) Big  Sage 

Brush 

Bog 

F i e l d s  
C u l t i v a t e d  

Miscel laneous 
(Outcrops,  
l a k e s ,   r i v e r s ,  
u r b a n   a r e a s ,  
e t c )  

Some f o r e s t  !:ypes w i t h i n  
Doug las - f i r  .. p i n e g r a s s  
Some f o r e s t  f:ypes w i t h i n  
Doug las - f i r  .. p i n e g r a s s  - 
bunchgrass  

R i p a r i a n  

Mountain  avens - sedge 
h i g h   e l e v a t i o n   g r a s s l a n d  

Kentucky  b luegrass  

Bunchgrass - Kentucky 
b l u e g r a s s  

whea tg ras s  
Sagebrush - bluebunch 

Big  sagebrush - bunchgrass 

Not s a t i s f a c r o r i l y   r e s t o c k e d  

Willow - sedge  bog 

Descr ibed in Chapter 6 

1 .7  2 7 . 2  

0.5 

2.0 

3.4 

2 . 9  

0.4 

12.4 

1.8 
0.4 
2.1 

0.8 

46.1 

6.7 

zoo. 0 

28.7 

6 .5  

3 3 . 7  

1 2 . 7  

" 

1,621.0 

Prepared  by: T E M  Environmental   Resource  Analyst ,   Ltd.  si 

Rev. 1 Feb. 1979. 
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I 
Brj.tisl1  Columbia 

Percent of 
Arcas 4 ,  14 and 15 

Estimated 

Estimuted  l larvested 
Number 

Estimated 
Populat ion 

Estim:lted 
Nulnl)er 

S p e c i e s  I’olw 1 at i on Annua 1 1 y Annually 
l larvested  1l:lrvestcd  Calculcltecl 

Annually  I’opulation 

Deer 4 0 0 . 0 0 0   4 0 , 6 1 6  11.7 6,459 55,  200 

Moose 3 0 0 , 0 0 0   1 5 , 0 4 4   5 . 0   1 , 0 5 3   2 1 , 1 0 0  I Coat 100 .000   900  .9 104 NA* 

lli.gllorn Sl~eep 

G r j z z l y  Bear 

6 , 5 0 0  

1 0 , 0 0 0  
5 , 0 0 0 -  

2 1 0   3 . 2  

219 4 . 4 -  
2 . 2  

7 

6 

Black Ikar  Abundant 2 , 8 1 0  NA‘ NA* NA* 

Cougar 5 , 0 0 0  265 5 . 3  15 3 0 0  

I Wolf 2 , 5 0 0 -  
5 , 0 0 0  

995 4 . 0 -  
2 . 0  

2 5 , 0 0 0 -  
30 ,   000  

971 4 .9 -  
2 . 4  

74 i n s -  
370 

0 NA 



S p e c i e s  

* 
Masked shrew 

(Sorex   c ine reus )  * 
Dusky shrew 

(sorex   obscurus)  

Northern  water   shrew 
( s o r e x   p a l u s t r i s )  

Western   b ig-eared   ba t  
(P lecotus ,   townsendi i )  

C a l i f o r n i a   m y o t i s  
( M v o t i s   c a l i f o r n i c u s )  

Long-eared  myotis 
( m v o t i s   e v o t i s )  

(myo t i s   l uc i fueus )  
L i t t l e  brown myotis  

(H-fo t i s   l e ib in)  

F r inged   myo t i s  

Small-footed  myotis  

(Mvotis thvsanodes)  

Long-leg,ged  myotis 
(Myotis   volans)  

(Mvotis  vumanensis) 
Yuma  myc' t i s 

P a l l i d  b a t  
(Ant r0zou.s   pa l l idus)  

Big  brown b a t  
( E p t e s i c q   f u s c u s )  
Hoary ba.t 

(Las iurus ;   c inereus)  

S i l v e r y - h a i r e d   b a t  
(Lasionvc- n o c t i v a e a n s )  

(Ochotonz: p r i n c e o s )  
P i k a  

Snowshoe: hare 
* 
QADUS anlericanus) 

( A ~ l o d o n t . i a  r u f a )  
Aplodont ia  (mountain  beaver)  

L 

Yel low-be l l i ed  marmot 
@ a r m o t a . f l a v i v e n t r i s )  

T roph ic  
S t a t u s  

i n s e c t i v o r e  

i n s e c t i v o r e  

i n s e c t i v o r e  

i n s e c t i v o r e  

i n s e c t i v o r e  

i n s e c t i v o r e  

i n s e c t i v o r e  

i n s e c t i v o r e  

i n s e c t i v o r e  

i n s e c t i v o r e  

i n s e c t i v o r e  

i n s e c t i v o r e  

i n s e c t i v o r e  

i n s e c t i v o r e  

i n s e c t i v o r e  

h e r b i v o r e  

h e r b i v o r e  

h e r b i v o r e  

h e r b i v o r e  

Comments 

R i p a r i a n   h a b i t a t  
only 

Dry-be l t   spec ie s  

Dry-be l t   spec ies  

West of F r a s e r  
R ive r  

Dry -be l t   spec ie s  

Recorded  near  
Merr i  t t 

BRITISH 

COLUMBIA 
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Species 

(Yarmota , ca l i ea t a )  
Hoary marmot 

* 
Yellow pine chipmunk 

(Eutamias arnoenus) 

Red Squ i r r e l  
(Tarniasci- hudsonicus) 

Nor thern   f ly ing   squi r re l  

2. 

(Glaucomvs sabr inus)  

Northern  pocket  gopher 
(Thomomvs talDoides) 

Great  basin  pocket mouse 
(Peroenathus  Darvus) * 
Beaver 

(Castor  canadensis) 

Deer mouse 
* 
(PeromvscE  maniculatus) 
?< 

Bushy-tailed  woodrat 
(Neotoma ,c inerea)  

(SvnaDtomvs bo rea l i s )  
Northern bog l e m i n g  

(Phenacomvs intermedius) 
Heather  vole 

(Clethrionornvs  eaooeri) 
aoreal   redback  vole  

* 
Long-tailed  vole 

* (Microtis  loneiceudus) 

(Microtus  mntanus) 
Mountain  vole 

(microtus pemmvloanicus) 
Meadow vole 

(Ondatra  ,zibethica) 
Muskrat 

(Rattus  norvegicus) 
Norway rat 

(Rat tus   ra t tus )  
Roof r a t e  

(Mus musculus) 
House mouse 

Trophic 
S ta tus  

herbivore 

granivore 

granivore 

omnivore 

herbivore 

granivore 

herbivore 

omnivore 

herbivore 

herbivore 

herbivore 

herbivore 

herbivore 

herbivore 

herbivore 

herbivore 

omnivore 

omnivore 

omnivore 

Coments 

Alpine - sub- 

Fraser  River 
alpine  west of 

Dry-belt   species 

Alpine - 
subalpine 

Alpine - 
subalpine 

Human  commen- 
s a l  

Human  commen - 
sal 

Human comen- 
sal 

BRITISH 

COLUMBIA 

EBASCO SERVICES OF CANADA 

POWER 

HYDRO AND 

THE HAT CREEK PROJECT - D.tai1.d AUTHORITY 

MAXIMS KNOWN 08 PRESLMED TO OCCUR 
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Species 

eapus  hudsonius)  
Meadow jumping mouse 

(Zaous pr inceus)  
Western  jumping mouse 

Porcupine 

* (Erithizoq  dorsatum) 

(Canis   l ac t rans)  
Coy0 t e  

* 
(Canis IUIIUS ) 

Red fox 
(Vuloes vulues)  

Gray wolf 

4 
Black  bem 

(Ursus  americanus) 
Gr izz ly   bear  

(Ursus a r c t o s )  

Pine  marten 
(Martes  anericana) 

F isher  
(Martes  pennanti) 
,k 

Short- ta i led  weasel  
(Mustela  erminea) 
Long-tailed  weasel 

* (>lustela   f renata)  
Least  weasel 

(Mus t e   l a   n i v a l i s )  
k 
Mink 

(Eiustela  vison) 

R i v e r   o t t e r  
CLutra canadensis) 
Wolverine 
CGulo eulo) 

(Taxidea  taxus) 
Badger 

S t r iped  skunk 
(meahitus  meahitus) 

(Celis  concolor) 
Cougar (nountain  l ion) 

Trophic 
S ta tus  

granivore 

granivore 

herbivore 

carnivore 

carnivore 

carnivore 

omnivore 

omnivore 

carnivore 

carnivore 

carnivore 

carnivore 

carnivore 

carnivore 

( f i s h )  
carnivore 

carnivore 

carnivore 

omnivore 

carnivore 

Coments 

Abundant 

Rarely  seen 
i n  s tudy   a rea  

Uncommon 

west  of 
Fraser  

Not as   comon 
l o c a l l y  as 
f i s h e r  

Rare 

Rare, a lp ine  - 
subalpine 

Rare,   dry-belt  
spec ies  

Lynx carnivore 
CLvnx canadensis) 

B R ~ ~ I S H  EBASCO SERLiCES OF CANADA LIMITEU:Em~ronmcnlal Conrulunlr 
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HYDRO  AND 

POWER 
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Species 
Trophic 
Status   Coments  

Bobcat 
(Lvnx rufus) 

carnivore 

i; 
Nule deer  herbivore 

(Odocoilels  hemionus) . 
Moose 

(Alces a1c:es) 

i; 

herbivore 

Caribou  herbivore 
(Raneifer  tarandus) 

H i s to r i ca l  

west of  Fraser 
records only, 

R i v e r ,   a l l  
mountainous 
t e r r a i n  

Mountain goa: herbivore 
(Oreamnos americanus) * 
(Ovis  canstdensis) 
Bighorn r:heep herbivore 

Elk herbivore 
(Cervus el.eDhus) records ,  small 

Hi s to r i ca l  

herd  re leased 
near  Lytton 

* 
Species  seen by TER4 personnel   during  f ie ld   observat ions.  

Prepared b y :  TEFLA Environmental  Resource  Analyst, L t d .  si 
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S p e c i e s  

Common 
(Gavia  iunner) 

Red-necked  grebe 
( P o d i c e E   e r i s e e e n a )  

iiorned  grebe 
( ? o d i c e E   a u r i t u s )  

Western  grebe 
(Aechmoohorus o c c i d e n t a l i s )  
P i ed -b i l l ed   g rebe  

(Podi lvmbus  podiceps)  
Whi t e   pe l i can  

(Pe lecanus   e rv throrhvnchos)  
Grea t   b lue   he ron  
(e h e r o d i a s )  
W h i s t l i n g  Swan 
(m columbianus)  
Trumpeter Swan 
(Olor - b u c c i n a t o r )  

(w, c a n a d e n s i s )  
Ma l l a rd  

(Anas r l l a ty rhynchos )  

(Anes j t r e p e r a )  
Gadwal.1 

(Anas a c u t a )  

Canada  goose 

P i n t a i . 1  

Green-winged   t ea l  
(Anas crecca) 

Blue-winged t e a l  
(Anas Zliscors)  
Cinnamon tea l  

(Anas y y a n o p t e r a )  

(Anas j lmericana) 
American  wigeon 

Occurrence 

cn 
.3 
E 

b 
P 
u1 - 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

r 
Y E 
a 
m - 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

* 
c 
% 

OI u 
E 
J 
3 
C 
2 
3 

2 

3 

3 

3 

3 

4 

3 

3 

3 

2 

1 

3 

1 

1 

1 

1 

1 

H a b i t a r  - 
La!nes, ponds 

Lakes,  ponds 

La'kes,  ponds 

La'ke,  ponds 

La'kes, ponds 

Lakes 

R i p a r i a n  

Wet l ands  

Wetlands 

Wetlands,  sa-  
l i n e   d e p r e s s i o n s  

Wetlands 

Wetlands 

Wetlands 

Wet l ands  

We r l a n d s  

Wet l ands  

Wetlands 

Rev. 1 Feb. 1979. 
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Species 

Northe:cn shoveler 
(Anas c l m e a t a )  

Ring-nccked  duck 
(Avthva c o l l a r i s )  
Greate.r  scaup 

(Avthva mar i la )  
Lesser  scaup 

(Aythva a f f i n i s )  
Common goldeneye 

(Buceohala  claneula) 
Barrow's  goldeneye 

(Buceuhala i s l a n d i c a )  
Bufflehead 

(Bucevhala a lbeo la )  
White-winged sco te r  

(Nelani t ta   deelandi)  
Ruddy duck 

(cxvura  iamaiceasis) 
Common merganser 

(Nereus  mereanser) 
Goshawk 

CAccioi ter   eent i l is) .  
Sharp-shinned hawk 

( A c c i u i t e r   s t r i a t u s )  
Cooper's hawk 

(Accio i te r   coooer i i )  
Red-tailed hawk 
(Buteo i ana icens is )  
Swainson's hawk 

(Buteo swainsoni) 
Golden eagle  
u, chrvsae  tos)  
Marsh hawk 

( C i r c u s ,  wane US) 

* 
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3 

3 

2 
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Habitat  - 
We I: lands 

Welrlands 

WeiLlands 

We'rlands 

We;rlands 

We.:lands 

We i: lands 

We t lands 

We t lends 

La'kes , ponds 

Varied 

Varied 

Varied 

Vaeied 

Opmsn range 

Alpine 

Open range 

Lakes 
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Species 

Osprey 
(Pandiorl h a l i a e t u s )  

Peregrine  falcon 
(Falco peree r inus )  

P r a i r i e   f a l c o n  
CWLQ J d c a n u s )  

1;olumbar i u s )  
Merlin 

American k e s t r e l  
(Falco pDarverius) 

Blue g::ouse 
(Dendraqapus  obscurus) 

Spruce  grouse 
(Canachites  canadensis) 

Ruffed  grouse 
(Bonasa  urnbellus) 
" 

(?edioe,:etes  Dhasianellus) 
Sharp-tailed  grouse 

(Alectoris  chukar) 
Chukar 

Grus canadensis) 
Sandhi l l   c rane  

(Fulica  americana) 
American  coot 

(Charadrius  vociferus) 
Ki l ldeer  

(Capel la   gal l inago)  

(Nwnenius aner icanus)  
Long-billed  curlew 

Common snipe 

Spotted  sandpiper 
(Act i t i s   macular ia )  

Greater  yellowlegs 
(Trinza  melanoleuca) 

Occurrence 
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Habitat  

Lakes 

Open country 

Open range 

Forest  edge 

Sprucelpine 
f o r e s t s  

Douglas-fir  
fo re s t ,   R ipa r i an  

B i g  sage 

B i g  sage 

Wetlands 

Wetlands 

Sal ine  de-  
pressions 

Wetlands 

Wetlands 

Wet l ands  

Netlands 
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Species 

Wilson's  phalarope 
(Stenanouus t r i c o l o r )  

Northern  phalarope 
(Lobiaes,  lobatus) 

Mew g u l l  
LLa-LU smus.) 
Band-tailed  pigeon 

(Columba, f a s c i a t a )  

Rock dove 
(Columba l i v i a )  

Mourning  dove 
(Zenaida,  macroura) 

(Otus a s i o )  
Screech owl 

(aubo v i re in ianus)  
Great horned  owl 

Great Grey owl 
( S t r i x  nebulosa) 

"noat.- 1 U) 

Common nighthawk 
(Chordeiles minor) 

(Cvpseloides  nieer) 
Black  swif t  

Vaux's swi f t  

Poowi  11 

(Chaetura  vauxi) 

(Selesphorus  rufus) 
Rufous h m i n g b i r d  

Bel ted  kingfisher  
(Elego yryle   a legon)  

" 

- 
Common f l i c k e r  

(Colautes  auratus) 

P i l ea t ed  woodpecker 
(Drvocouus u i l ea tus )  

Occurrence 
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Habitat  - 
Wetlands 

Wet lands 

Wet lands 

Fores t s  

Urban 

Open range, 
spruce  woodlands 

Fores t s  

Forests  

Fores t s  

B ig  sage 

Varied 

Varied 

Varied 

Var ied ,   r ipar ian  

Riparian 

Varied 

Fores t s  
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Species 

Yellow-bellied  sapsucker 
(Suhvraoicus  varius) 

Hairy woodpecker 
CPicoid!zs v i l l o s u s )  

Downy woodpecker 
(Picoides  oubescens) 

Black-'>acked three-toed 

LPicoides   arct icus)  

(Tvranxss  tvrannus) 
Easter11  kingbird 

( B r a n n u s   v e r t i c a l i s )  
Western  kingbird 

woodpecker 

(Sayorn:is  sava) 
Say 's  :?hoebe 

(Emuidonax t r a i l l i i )  
Willow f lyca tche r  

Hamond'sfDusky 
f lyca tche r  

(Emuidonax sp) 

Western f lyca tche r  
(Emuidonax d i f f i c i l i s )  
Nes t e rn  wood peewee 

(ContoDus sord idulus)  

Olive-s ided  f lycatcher  
(Nu t t a l lo rn i s   bo rea l i s )  

Horned l a r k  
(Eremoohila  a1Destr:s) 

Violet-green  swallow 
(Tachvcxeta   tha lass ina)  

Tree  swallori 
(IridoDrocne  bicolor) 

Rough-winged swallow 
CSteleicloutervx r u f i c o l l i s )  

Barn  swallow 
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Occurrence 

OD $4 

.d 

CI 
Lo 

3 
v1 

8 Y 
$4 € 
" 

X x 

X X 

X X 

X 

X X 

X 

X 

X 

X 

X 

X X 

x X 

X X 

X X 

* * 
rn 

u 
Y 

i 
r( 

rn 
L;. v1 

J 

a 

" 

S 

X R 

R 

x R 

S 

S 

S 

S 

S 

S 

S 

S 

X S 

S 

S 

S 

S 

.* 
% 
.* 

al : 
0 c 
3 

< 

n 

a - 
1 

3 

3 

3 

1 

1 

3 

2 

2 

1 

1 

1 

1 

2 

2 

2 

3 

Habitat  - 
Deciduous t r e e s  

Fores t s  

Fores t s  

Fores t s  

Riparian  ecotones 

Open range 

Varied 

Varied 

Varied 

Varied 

Foses t s ,   r i pa r i an  

Fores t s  

Open range 

Varied 

Varied 

Varied 

Varied 
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Species 

C l i f f  !rwallow 
(Petrochelidon  ovrrchonota) 
Gray jay  

(Perisoreus  canadensis) 

S t e l l a r ' s   j a y  
( C v a n o c i t t a   s t e l l e r i )  
Black-bi l led magpie 

(P ica   o ica)  

Common raven 
(Corvus corax) 

Common crow 
(Corvus brachvrhvnchos) 
Clark 's   nutcracker  

Oucifraea  columbiana) 
Black-capped  chickadee 

(Parus   a t r icao i l lus )  
Hountain  chickadee 

(Parus  cianbeli) 
Vnite-breasted  nuthatch 

( S i t t a   c a r o l i n e n s i s )  
Red-breasted  nuthatch 

(S i t ta   canadens is )  
Winter wren 

(Troelodvtes  tronlodvtcs) 
American robin 
(Turdus mferator ius)  
Hermit thrush 

G a t h a r u s   z u t t a t a )  
Swainson' s thrush 

(Catharus   ustulata)  
Veery 

(Catharus  fuscescens) 

M0untaf.n bluebird 
(S ia l ia   cur rucoides)  

Occurrence 
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Habitat  - 
Varied 

spruce-pine 
Subalpine, 

foses  ts 

Fores t s  

Open range 

Varied 

Varied 

Fores t s  

Varied 

Vasied 

Fores t s  

Fores t s  

Fores t s  

Varied 

Fores t s  

Douglas-fir  
f o r e s t s  

Riparian 

Portderosa  pine 
fo re s t s ,   va r i ed  
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S p e c i e s  

T o w n s e n d ' s   s o l i t a i r e  
(Mvades lg   townsendi )  

Golden-crowned  kinglet  
(Regulus s a t r a o a )  

Ruby-crowned k i n g l e t  
(ReZulu!! c a l e n d u l a )  

Water p i p i t  
(Anthus s o i n o l e t t a )  

Cedar waxwing 
@ombvc:illa  cedrorum) 

C o m o n   s t a r l i n g  
(S turnu .3   vu lear i s )  

Red-eyes  vireo 
(Vireo p l i v a c e u s )  

Warb1i:lg v i r e o  
(Vireo   , z i lvus)  

Orange  -crowned  warbler 
CVermivora c e l a t a )  

Yellow warbler 
(Dendroica   oe techia)  

Yellow-rumped  warbler 
( D e n d r o e   c o r o n a t a )  

Townse.nd's warbler 
(Dendroica  townsendi) 

(ODororn is   to lmie i )  
M a c G i l l i v r a y ' s  warbler 

( G e o t h l v p i s   t r i c h a s )  
Comon y e l l o w t h r o a t  

(Wilsonia  u u s i l l a )  
Wi l son ' s  w a r b l e r  

American r e d s t a r t  
(SetODhapa r u t i c i l l a )  

House sparrow 
(?asser   domest icus)  

Western  meadowlark 

Occurrence 
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H a b i t a t  - 
Varied 

F o r e s t s  

F o r e s t s ,   p r e f e r s  
dec:iduous 

wet: l a n d s  
Open range,  

Var ied ,   wet lands  

Urban ,   cu l t i va -  
t e d   f i e l d s  

R i p a r i a n  

R i p a r i a n ,   v a r i e d  

R ipa r i an ,   a spen  

R i p a r i a n  

Va::ied 

Foiresrs 

B r u s h ,   r i p a r i a n  

Rijparian 

R i p a r i a n  

Ri:?ar ian 

Urban 

Op?n  range 
( S t u r n e l l a   n e e l e c t a )  

~~ ~~ 
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m 

I 1 
I Occurrence 

* 
z 

(Aeela ius   phoeniceus)  
Red-winged  blackbird 

( I c t e ru : ;   e a lbu la )  
N o r t h e r n   o r i o l e  

(EuDhaeus cvanoceuhalus)  
Brewer ' s b l a c k b i r d  

Brown-headed  cowbird 
(?loloth~rus a te r )  

(Piranec! l u d o v i c i a n a )  
Western   t anager  

( P a s s e r i n a  amDena) 
L u z u l i   b u n t i n g  

Evening  grosbeak 
(HesueriDhona  vesDert ina)  

(CarDodacus  DurDureus) 
P u r p l e   f i n c h  

P i n e   S i s k i n  
(Carduel i s   Dinus)  

American  goldf inch 
( C + r d u e : k  t r i s t i s )  

Red c r o s b i l l  
( L o x i a   w r v i r o s  t ra)  

Vesper  sparrow 
(Pooece!res  eronineus) 

Dark-eyed  junco 
(Junco j ~ v e m a l i s )  

Chipping  sparrow 
(SDizalyLa D a s s e r i n a )  

White-crowned  sparro:? 
(Zonot r ich ia   1eucoDhrvs)  

Song sparrow 
(Melosaiza  melodia! 

X X S 1 

X S 3 

X X S 1 

X S 2 

X S 3 

X S 3 

X X R 2 

X X X S 2 

X X X R,S 1 

X S 3 

X X R 2 

X X S 1 

X X X S 1 

X X S 1 

X X X S 2 

X X X S 2 

Cul . c iva t ed   f i e lds ,  
we t l ands  

R i p a r i a n  

Cu l . t i va t ed   f i e lds  

Varied 

Varied 

R i p a r i a n  

V a r i e d ,   f o r e s t s  

F o r e s t s  

C o n i f e r o u s   f o r e s t s  

Varied 

C o n i f e r o u s   f o r e s t s  

Open r ange  

V a r i e d ,   f o r e s t s  

Varied 

Subalpine 

R i p a r i a n  
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Based on a c t u a l   s i g h t i n g s  or s i t e   r e c o r d s  
** 

S t a t u s :  

R : r e s iden t ,  a l l  s easons  
T l c r a n s i e n t ,   s p r i n g   a n d l o r   f a l l  

W winter only ,   b reeds   e l sewhere  
S :summer on ly ,   w in te r s   e l s ewhere  

A_.. ., .r* 
Abundance : 

2 r e g u l a r ,   r e p e a t e d   s i g h t i n g s   o r   r e c o r d s  
1 common, n e a r l y   a l w a y s   o b s e r v e d   i n   a p p r o p r i a t e   s e a s o n   a n d   h a b i t a t  

4 r a re ,   no t   t o   be   expec ted   t o   be   found  
3 uncommon, seen o r   r e c o r d e d   o n l y  a f ew  t imes   du r ing   f i e ld   obse rva t ions  

L :Local, only o c c u r s   a t  a f e w   s c a t t e r e d   l o c a t i o n s  

Prepared  by: TERA Environmental   Resource  Analyst ,   Ltd.  21 
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Reference - 
1 E i  

Spec ie s  S t a m s  

T a i l e d   f r o g   R a r e  
(Ascarrhus : ruei)  

Gopher  snake  Rare 

c a t e n i f e r  
(Pituorrhis ~ l a n o l -  - ucus 

P e r s o e c t i v e  

Canada 

Canada l E i ,  19, 12  

Vulnerab1,e 

Vu1nerabl.e 

Canada 

Canada 

li! 

1;: 

Cougar 
( F e l i s   c o n c o l o r )  

G r i z z l y   b e a r  
(Ersus   a rc tos ,  
h o r r i b i l i s )  

(Canis   luuus)  
Wolf 

C a l i f o r n i a   b i g h o r n  
sheep 

c a l i f o r n i a n e , )  

Least weasel  

(ovis c a n a d e n s i s  

( K u s t e l a   n i v a . l i s )  

(Gavia imer) 
Comon Loon 

(Falco  mexicimus) 
P r a i r i e  f a k o n  

(Fa lco   r re reer inus)  
P e r e g r i n e   f z l c o n  

(Pend ion   ha l i ae rus )  
Osprey 

Bald   eag le  

h a l u s  

White pe lecstn 
( P e l i c a n u s  =x- 
ro rhvnchos )  

P o o r - w i l l  

n u t t a l l i i  

Long-bi l led  cur lew 
(Numenius E r i c a n u s )  

(Ha l i aee tus  2.eucoceD- - 

( P h a 1 a e n o u t i : k  

Trumpeter swan 

Turkey   vu l ture  
(Carha r t e s  2s) 

._. (Olor b u c c i n a t o r )  

Vulnerab1.e 

Vulnerab1.e 

Rare 

Vulnerab1.e 

Endangere!d 

Endangered 
Vulnerable  

Endangered 

Vu1nerabz.e 

Vulnerable 
Endangered 

Canada 

Canada 

B r i t i s h  Columbia 2 1. 

Canada 

Canada 14, 1 2  

B r i t i s h  Columbia 
Eastern  Canada 

Canada 

Canada 
B r i t i s h  Columbia 

15. 12 

Bri t i sh   Columbia  12 

Rare B r i t i s h   C o l m b i e  22 

Rare Br i t i sh   Columbia  

World 

Br i t i sh   Columbia  

2 3  

13, 16 

2 3  

( b u t   i n c r e a s i n g )  

Rare 

Rare 
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Fores t  
Type 

Mature 
Immature 
Residual 
NSR 
iUCC 

TO t a  1 

F O E S t  

'Type 

Mature 
Inunatore 
Res idua l  
NSR 
NCC 

Total  

(1,000 ha) 
Crown 

781.0 
690.6 

48.1 
42.9 

2.: 

1,565.0 

(1,000 ha)  
crown 

69.9 
54.4 
9.3 
4. 1 
0.1 

137.9 

ReRional Study Area 

Al i enated  
(1,000 ha) 

46.1 
69.5 
1 2 . 7  
8 .2  
0.6 

137.1 
- 

Tree Farm 
Licence  

(1..000 Ira) 

13.2 
13.4 

1.5 
1.5 

- 

2 9 . 6  

Local Study  Area 

(1  ~ 000 ha) 
Alienal:P'I 

4.3 
3.6 

0 .7  
0.3 
0 .1  

9.0 

- 

(1,000 ha)  (percent )  
Tota l  

8 4 0 . 3  49 
773.5 4 4 
60.8 4 
52.6 3 
4.5 1 

1,731.7  100 
- 

(1,000 ha) (percent )  
T o t a l  

73.4 50 
58.7 40 
10.0 7 
4.4 3 
0.3 1 

146.9  100 
- 

Source :   Re id ,   Co l l~ ins  and A s s o c i a t e s ,  L t d .  &I Rev. 1 Feb. 1979. 

BRITISH 

COLUMBIA 
EIIASCO SERVI(.~IIS 01: CANADA LIMITED; Environmental Consultants - .- 

tlYoRn AND L'OKEST LANU T13NURE  ANI) PRCSENT STATUS 
TAllL13 3.4  - 15 
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A l l  Ownerships 
1 8 CIII+ < / I h  

Closc U t i l i z a t i o n  - less decay  only 

B r i t i s I I  ColGlnbia Regional Study Area 
As % of As X of As X of 

As % of Regional 
Study UC Local  Study  Study 

To ta 1 Area 
Volunle Ill3 Voluule  Volume 111 3 Vo lulne vo lulse 

b c a l  Study Area 

7" of Regional o f  

1,000  Total 1 ,000  Total  Total   1,000 
DC 

Species In3 

llelnlock 1,835,926 
Spruce 1,750,852 
Balsam 1,490,111 
Lodgepole 1,121,090 

Red Cedar 
Pine 

913,504 

Yellow  Cedar  172,258 
Douglas-Fir  530,402 

Wllite Pine  29,902 
Larch  19,029 
Yellow  Pine 

To ta l  
8.062 

"-.< f . .  
c .vLII  cr 7,871,136 

Aspen 131,468 
Cottonwood 45,949 
Birch 22,551 
Alder 10,095 
Maple 98 3 

Tota l  Iiroad 
I.eaved 211.046 

- 

22 .7  
21 .7  
18.4 
13.9 

11.3 
6.6 

0.4 
2 . 1  

0.2 
0.1 

97.4 

1.6 
0.6 
0 . 3  
0.1 
T 

2.6 

- 

- 

__ __ 

20,924.8 

52,195.8 

1.90.6 
49,349.7 

869.6 
0 

8 . 2  

21n.6 

7,162.7*' 

3.284.1 

134,204. I. 

1,187.0 
69.1 

152.3 
0 
0 

1,408.4 
- 

15.4 
0.2 

38.5 
5 .3  

36.4 
0 .1  

0 
0.6 

T 
2.4 

99.0 

0.9 
T 

0 .1  
0 
0 

1.0 

- 

- 
__ ___ 

T* 
0.3 
0.1 
0.6 

0.6 
T 

0 
T 
T 
T 

1.7 

T 
T 
T 

- 

0 
0 - 
T - - 

0 
1,447.8 

2.586.1 
237.9 

7.9 
5,746.5 

0 
105.4 

0 
323.6 

10,455.2 

7 . 1  
2 .8  
7.4 
0 
0 

17.3 
- 
- 

0 0 
13.8 1.1 

2.2 0.2 
24.7  1.9 

0 .1  T 
54.9 
0 

4. 2 
0 

0 
1.0 1: 

0 
3.1 - 0.2 

99.8 7 . 7  

0 .1  
T 

0 .1  
0 
0 

0.2 T 

T 
T 
T 

0 
0 -. - 

- - 
~ - 

Total   species   8 ,082,182 100.0  135.612.5  100.0 1 .7  10,472.5  100.0 7 . 7  



IKgh C a p a b i l i t y  Land 

C L I  Class 1 

CLI C l a s s  2 

CLI C l a s s  3 

(XI Class [I 

Sul , total  

Low C a p a b i l i t y  Land 
** 

(Grazing  Land) 

Land of  Limited or No Agri-  
c u l t u r a l   C a p a b i l i t y  

T o t a l  

Columbia 
B r i t i s h  

3 9 . 8  

100.0 

213.2 

Estimated 
T o t a l s * * *  

(1021an2) 

2 .1 .  

3.5 

11.0 

27.7 

360.0 

~ 

~ 

9 , 5 8 3  

44.3 

160 

164 

- - 
368 

Co lumn 2 

Co lullln 1 

( p e r c e n t )  

- 

30 

9 

11 

13 

1 2  
- 

- 

Colunlil 2 

T o t a l  I lSA 
Land Area 

- 

( p e r c e n t )  

0 . 6  

1.0 

3 . 0  

7 . 5  

1 2 . 1  

4 3  

4 5 

- - 
100 

* Iwproved C1:lssRating 
~k * 1)efined as the fol lowi 'ng  biogeocl i lnat ic  zones: Ponderosa  Pine - Bunchgras s ,   In t e r io r   Ihug la s - f i r ,   and  

Es t ima tes  arc approximate nnd do  no t   inc lude   the   smal l  amount of h i g h   c a p a b i l i t y   l a n d   o c c u r r i n g  in 
Cariboo Aspen - 1,odgepole P i n e  - IMuglas   f i r .  

pnrtiou of Regional   Study  Area For which no CLI  l a n d   c a p a b i l i t y  maps a r e   a v a i l a b l e .  
* .k 

URlTlSll  I3IASC'O SIIIVICTS 0 1 '  CANADA L I M  IIED;  Environmenlal Consultants 
COLUMBIA 

HYURO AND 

(Prepared by (:anadi;In Bio k s o u r c e s   C o n s r d t ; m t s ,  1.td. 2 2 . f )  POWER 
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- 
Local  Studv  Area (LSA) 
km'! - - 7: of LSA 

C a p a b i l i t y   f o r   I n t e n s i v e  
& g r i c u l t u r e *  

CLi  Ag C a p a b i l i t y  1 
CLI Ag C a p a b i l i t y  2 
C L i  Ag C a p a b i l i t y  3 
CLI  Ag C a p a b i l i t y  4 
C L I  Ag C a p a b i l i t y  5 

Sub T o t a l  

C ,apabi l i ty   for   Graz ing; :  

G r a z i n g   C a p a b i l i t y  I. 
G r a z i n g   c a p a b i l i t y  >! 
G r a z i n g   C a p a b i l i t y  21 
G r a z i n g   C a p a b i l i t y  f .  

G r a z i n g   C a p a b i l i t y  ii 

Sub T o t a l  

T o t a l  

3 6 
18 
6 9  
79 
S 8 

260 
" 

12 
5!33 
302 
4 6 5  
3131 

1 , 7 0 3  
- 

- 
1,963 

1.8 
0 . 9  
3.5 
4.0 
3 . 0  

13.2 
" 

30.2 
0.6 

15.4 
23.7 
16 .9  

8 6 . 8  
" 

" 
" 

100.0 

<.; 
Improved c l a s s   r a t i n : :  

E'repared  by:  Canadian B i o  Resources C o n s u l t a n t s ,   L t d .  - 2 6 /  

BRITISH 

COLUMBIA 

HYDRO AND 

POWER 

AUTHORITY 

bBASCO SERVICES OF CANADA L1~ITEV:Env~ronmenral  Conrulranrr I k :t:iYBIA 

HYDRO AND 

POWER 

AUTHORITY  THE  HAT CREEK PROJECT - 

BASCO SERVICES OF CANADA 

SLWtIARY OF AGRICULTUR11. LAX CAPABILITY 
OF LOCAL STUDY MEA ?.iaLE j , l - l S  

SLWtfARY OF AGRICULTUR11. LAX CAPABILITY 
OF LOCAL STUDY MEA ?.iaLE j , l - l S  
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C a p a b i l i t y  Class a s  
I d e n t i f i e d  B y  

!? re fer red   Crop  

Pe rcen t  o f  
A r e a l   E x t e n t   S i t e - S p e c i f i c  

(km2) Study .:rea 

Tomatoes 

Corn  :Silage 

Cabbaze 

Hay 

1.7 

3 . 7  

2 . 4  

2 5 . 7  

0.5 

0. s 

0 

5 . 7  

P a s t u r e  

T o t a l  

Prepa.red b y :  Canadian S i 0  2esources C o n s u l t a n r s ,  L t d .  %/ 

BRITISH EEASCO SERVICES OF CASADA LIMITEV:Environmcnlal Consultants 

C O L U M B I A  

H Y D R O  AND IRRIGABLE L.XSDS OF SITE-SPECIFIC STUDY .ARE.\ T.XBLE 5 . 4 - 1 9  
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Trees* 

Populus t res luloides   (quakinp  aspen)  

Shrubs 

" A m e l a n c h i e r   a l n i f o l i a   ( s e r v i c e b e r r y )  

Rosa ,evmnocar3a  (baldhip  rose)  
Cornus   s to lon i f e ra   ( r ed -os i e r  dogwood) 

" 

" 

- 

- Grasses 2nd Sedees* 

Agropyron  caninun (awned whea tg ras s )  

A suicatum  (bluebunch  wheatgrass)  
A u s  (whea tg ras s )  

U a c r o s t i s  rubescenq   (F inegras s )  
Aerostris s c a f r a   ( w i n t e r   b e n t g r a s s )  

Carex r o s t r a t a   ( b e a k e d   s e d g e )  

w s  c i n e r e n s   ( g i a n t   w i l d r y e )  

"- 

" Danthon ia   i n t e raed ia   ( t imber   dan thon ia )  

A s t r a g a l u s   m i s e r  (weedy mi lkve tch )  
A uursh i i   (wooly-pod  mi lkve tch)  
"- 
- " 

Salix cascadens is   (wi l low)  
- S n i v a l i s   ( w i l l o w )  
S a l i x  sp [ ~ i l l o v )  
" 

F e s t u c a  var & b e r e i i  

i b r d e u a  iubatun ( s q u i r r e l - t a i l )  
K o e l e r i a   c r i s t a t a   ( p r a i r i e  

Phleua   a lp inum  (a lp ine   t imothy)  
I P pra t ense   ( comon   t imo thy)  

S o o r o b o l u s   c r v a t a n c r g  
1' pra t ens i s   (Ken tucky   b lueg rzs s )  

S t i p a  conata (need le  and t h r e a d )  

( sheep   f e scue )  

j u n e g r a s s )  

- Po2 ( a l p i n e   b l u e g r a s s )  
" 

(sand dropseed)  

As t r aga lus   sp   (mi lZvs tcn )  
Nedicago b y s u l i x   ( b l a c k n e d i c )  

- 
'<Spec ies   inc luded   above   were   accorded   re la t ive ly   h igh  o r  medium 

abundance. 
p a l a t a b i l i t y  o r  f e e d ' v a l u e ,  and rel.ative!y h i g h  OP medium 

Source:  Canadian B i o  Resources   Consul tan ts ,   L td .  g/ 2nd t h e  
TEPA Envi.ronmenta1  Xesource  Analysts,  Ltd. 3/ 



Cro3 R o e  - 
P e r e n n i a l s  

Leeumes 

Alfalfa   (? ledicano mi) 
- v a r i e t i e s  Rarrioler, Vernal  

A l s i k e  Clover [ T - r i f o l i u ~ ~  
hybridum:' 

- v a r i e t i e s   A u r o r a ,  Tewa 

Whi.te Clover   (Tr i fo l ium 

" 

" 

- v a r i e t y   W h i t e  Dutch 
r e v e n s )  

- G r z w  
Bromegrass (Bromus a rve r i s i s  

Bromus i n e r r t i s )  
- v a r i e t i e s   C a r l t o n ,  Ha$;na 
- " 

Cres t ed   khea tg ras s   (d s ropvron  

- v a r i e t i e s  Sununit,  Nordan 

Orc:hardgrass   (Dactvl is  crlo- 

- v a r i e t y   S t e r l i n g  

Pe renn ia l   Ryegras s  (lolium) - v a r i e t i e s   N o r l e a  and 

cr i : ; ta tum) 
" 

merata  L) 

Tetrap lo id   ' rypes  

Reed  Canary Grass ( P h l a z i s  arun-  

- v a r i e t i e s   F r o n t i e r ,   C a s t o r  

Timothy.  (?hleum D r a t e n s g  &) - !var ie t ies   Cl imax,  Cha:.np 

" - d inacea  L) 

Corn (Zea maw L )  - :hybrid  var iezy 

Pota toes   (Solanum  tubensum)  

S i m i f i c a n c e  

High 

, & d i m  

L O W  

Nediu3 

Law 

P r o d u c t i v i t v  

7-16 Xg/ha  (hay) 

4-11 >@/ha ( g r a s s  
hay  mix) 

7-9 Mg/ha (hay-mee- 
dow g r a s s  
mix) 

4-9 Xgp/E.a (hay- 

mix) 
l e g m e  

0.2-0.4 ha/AL% (pas -  
t u r e )  

7 -11  ?%/ha  (hay- 
legume 
mix) 

0.4 ha/iLPI  (wet l and  
p a s t u r e )  

7 - 1 1  k@.Ig/'ha (hay) 

7 >fg/ha  (hay) 

2 1  > 4 / h a  

!::fIA r 
-HYDRO AND 

BASCO  SERVICES OF CA'IADA 

FIELD CROP Y I E U S  IY MUL STJDY Mi38 
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C a l c u l a t e d  Number o f  AUK 
Ca lcu la t ed  

Permit  Area C a r r y i n g   A l l o t t e d   t o  
Permit  Area With in   Capac i ty  

Graz ing   Permi t  Unit AUM Ilectares/AUM of LSA ‘ 8  T o t a l  LSA ,, ,, 

Barnes  Lake 

Bedard  Lake - A/C 

Bedard  Lake - B 
Bedard  Lake - n/E 

B l a c k h i l l   C r e e k  

Blue   Ear th  

Cache  Creek 

S c o t t i e   C r e e k  

Ca i rn -Blus t e ry  

Chipuln  Creek 

C i n q u e f o i l  

Poiintain Creek 

Frantzen   Creek  

Gibhs  Creek 

llat Creek  Lowlands 

Lower Colley 

Langley Lake 

Maiden  Creek - A 

Maiden  Creek - B 

UcCormick Creek 

* 
* 
* 

* 

* 

150 

52 3 

2,192 

380 

7 

500 

8 18 

770 

450 

533 

540 

148 

40 

111 

150 

125 

293 

1,250 

255 

360 

(km‘ ) 

2 2  

24 

37 

44 
7 

66 

’I 7 

30 

41 

36 

20 

5 

8 

1 

6 

20 

18 1 

77 

22 

(km’ ) 

22 

24 

37 

44 

15 

38 

152 

30 

41 

34 

20 

5 

8 

1 

6 

20 

18 1 

77 

14.8 

4.5 

1.7 

11.5 

7 

13.3 

7 

7 

6.6 

7.7 

6.7 

7.1 

13.3 

6.9 

0.4 

4.7 

5.7 

14.5 

30.1 

149 

533 
2,176 

383 

7 

286 

7 

7 

455 

532 

507 

282 

38 

116 

2 50 

128 

351 

1,248 

256 

~~ ~~ ~~ 2 2  6.2 355 

BRITISH 

COLUMBIA 
EBASCO  SERVICES OF CANADA  LIMITED; Environmental  Consultanls 

HYDRO AND 

POWER 

PART  THREE THE HAT CREEK PROJECT - Detailed  Environmental  Studies AUTHORITY 

CURRENT CARRYING CAPACITY OF GRAZING PERMIT UNITS 
TABLE 3.4-22 
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Grazing  Permit   Unit  

McKenna Creek 

McLean Lake - A 

McLean Lake - B 

McLean Lake - C 

Nine Mile Creek 

Parke Lake 

Pavi l l ion   Mounta in  

Rusty  Creek 

S a l l u s   C r e e k  

Tom Cole Mountain 

Tremont  Creek 

%all  

Upper Rough Creek 

Yet Creek 

* 

* 
* 

* 

AUM 

130 

2,399 

416 

1,230 

138 

188 

2,288 

167 

621 

825 

450 

2,910 

509 

40 

T o t a l s  21,959 

Permit Area 

T o t a l  LSA 

(km') (km') 

18  18 

78 78 

7 7 
46 46 

13 13 

11 11 

85 6 9  

12  12 

89 8 9  

34 34 

53 9 

280  27 

37 7 

22 14 

Within 

" 

1,425  1,211 

Ca lcu la t ed  
Car ry ing  

HectarestAUM 
Capac i ty  

14.1 

3.2 

1.5 

3.7 

9.8 

5.7 

3.7 

12.5 

14.3 

4.2 

11.7 

9. b 

7.2 

54.1 

Number of AUM 
Ca lcu la t ed  

A l l o t t e d  to 
Permit  Area 

of LSA 

128 

2,438 

467 

1,243 

133 

193 

1.865 

96 

622 

810 

1 7  

281 

97 

26 

~~~~~ 

* 
P o r t i o n  of u n i t  l i es  ou t s ide   Loca l   S tudy  Area. 

Source:   Canadian  Bio  Resources   Consul tants ,   Ltd.  251 

BRITISH 
COLUMBIA 

EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants 

HYDRO  AND 
CURRENT CARRYING CAPACITY OF GRAZING PERMIT  UNITS 
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BRITISH 

COLUMBIA 

HYDRO AND 

POWER 

AUTHORITY 

Capability 
Grazing 

Class 
1 

2 

3 

4 
5 

Total 

Areal  Extent 

Local  Study  Hat  Creek 
Area Water  hed 

km km2 2 
12 4 
593 232 

302 85 

465 124 

331  128 

1,703  573 
~ - 

Potential  Carrying  Copncity 
haiAUM  AUM/yr 

Local  Study  Hat  Creek 
Area  Watershed 

0.49-20.49 2,449->2,449 816"m 

0.98-0.49 60.510-121.020 23.673-47.347 
1.96-0.98 15,408-30,816 4,337-8.673 
3.85-1.96 12.07n-23.724 3.221-6,327 

0-3.85 04,597 0-3,325 

90,445-186.606  32.047-66.488 

*Forage  productivity  was  estimated  for  each  grazing  class  in Runka, and  translated  in- 

2 )  300 kg  forage  supports 1AUM; and 3) entire  range  area is accessible  to  cattle. The 
to  carrying  capoclty with the  following  assumptions: 1) 55 percent  utilization of forage; 

mature,  and  conditions  characteristic  of  areas  recently  clear  cut  (where  forage  production 
range of values  reflects  iondiiions  characieriaiic  of  range arras where atanding  timber l a  

is maximized). 

Prepared byr Canadian  Bio  Resources  Consultants,  Ltd. 2 1  

EBASCO SEI<VICES OF CANADA LIMITED; Environmental Consultants 

POTENTIAL  CARRYING  CAPACITIES OF GRAZING  CAPABILITY  CLASSES 
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V e g e t a t i o n   A s s o c i a t i o n  

Engelmann Spruce - 
Grouseberry - P i n e g r a s s  

Douglas-Fir - Bunchgrass 

Bunchgrass - Kentucky  Bluegrass 

Douglas-Fir - Bunchgrass - 
P i n e g r a s s  

Dcuglan-Fir ~ ??negrsss 

Kentucky  Bluegrass  

Sagebrush - Bunchgrass 

l l lgh land   Grass lands  & 
Alpine  Tundra  Zone 

Engelmann  Spruce - 

Grouseberry: Engelmann 
S u b a l p i n e   F i r  - 

White Rhododendron; 6 
Spruce - Grouseberry - 

Engelmann Spruce - 
Grouseberry - Lupines 

T o t a l  

Extent* 
Areal 

(kmz ) 

172 

24 

24 

69 

1:: 

23 

5 

10 

69 

573 

P o t e n t i a l   C a r r y i n g   C a p a c i t y  

Clear-cut  
( h a / A W  

2.0 

1.2-2.0 

0 . 8  

1.2 

2.0-2.9 

0.4 

0.8 

4.0 

2 . 0  

Ful ly   S tocked  
(ha/AUM) 

8 . 3  

4.0 

0.8 

4.0-6.3 

6.8-6.3 

0.4 

0.8 

4.0 

-0- 

Clear-cut  
( A U M / Y r l  

8 ,600 

1.600** 

3,000 

5.750 

:,!&o*" 
5,750 

625 

250 

3.450 

Ful ly   S tocked  
( A U M / Y r )  

2 ,070 

600 

3,000 

1.725-1.095 

3.666-2,610 

5,750 

625 

250 

-0- 

36,505 16.955 

*&cl..din" nnrtiaa .I.f !!at Creek raterrhe* outside !ccgl study area. 
**based  on  average of values e x p r e s s e d   i n   u n i t s  of ha/AUM 

Prepared by:  Canadian  Bio  Kesources  Consultants,  Ltd.  26/ 
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EBASCO SERVICES OF CANADA LIMITED; Environmental  Consultants 

HYDRO AND 
POWER 

PART  TllREE T H E   H A T   C R E E K  PROJECT - Detailed Environmental Studies AUTHORITY 

POTENTIAL CARRYING CAPACITIES OF RANGE 
VEGETATION  ASSOCIATIONS I N  THE  llAT CREEK WATERSHED 

TABLE 3.4-24 



Province 
(ha) - 

" Farmland 

Improved 736,809 
Uzimproved 1,616,821 

Total 2,353,630 

Other Forage 

Seed Crops 

Potatoes 

Vegetables 

Tree Fruits 

Small Fruits 
Other 

Total 

- Cropland 

Cereal  Grains 149,027 

Hay 251,431 
33,334 
11,535 
4,314 
7,295 

10,783 
3,734 
1,591 

4,73,044 

Thompson-Nicola 
Census Division 

(ha) 

57,721 
490,462 

548,183 

1,147 
28,372 
2,396 

1 
23 
102 
59 
6 
44 

32,150 

Percent of 
Province 

I3 

30 
" 

2 :3 

0.8 
11.3 

7.2 

IO. 1 
0. 5 
1.4 
0.5 
10.2 
'2. 8 

Prepared by: Canadian Bio Resources Consultants, Lcd. g/ 

BRrISH kBASC0 SERVICES OF CANADA LIMITELkLmronmcnral Conrulranrr( 
~ ~~~ 

AREAL EXTENT OF FARMLAND AND CROP- I N  
THOMPSON-NICOLA CENSUS DIVISION TABLE 3 .4-25  

PROJECT - Detailed Environmental Studla  PART =E 



Number of Farms  by Size: 

Less than 28 ha 
28 to 52 ha 
53 t o  162 ha 
162 to 453 ha 
Over  453  ha 

Total Number of Farms 

Farm Cap i t a l  Value: 

Machinery h Equipment 
Land h Buildings 

Livestnck 

Total Cap i t a l  Value 

Livestock Numbers: 

Milk Cows 
Bee f Cattle 

Sheep 
Pigs  

Hens 6. Chickens 

Province 

6,487 

2.558 
1,248 

1.792 
948 

13.033 

$2,504  mill ion 
307 mi l l i on  
186  mil l ion 

$2,996  million 

587,606 
79.712 
53,014 
37,938 

9,628,929 

Thompson-Nicola 
Census Divis ion 

114 
66 

167 
151 
128 

626 
- 

$168 mi l l i on  
19   mi l l i on  
33 mi l l i on  

$220 mi l l i on  

135,119 
803 

3,910 
1,873 

51.325 

2 

7 
5 

14 
8 

5 
- 

7 
6 

1 7  

7 
- 

23  
1 

10 
4 

5 

Prepared by: Canadian Bio Resources  Consultants, L t d .  251  

BRITISH 
COLUMBIA 

EBASCO  SERVICES OF CANADA  LIMITED; Environmental Consultants 

HYDRO AND TIKJMPSON-NICOIA CENSUS DIVISION 
POWER 

AUTHORITY THE HAT CREEK PROJECT - Detailed  Environmental  Studies PART TllREE 

- 

FARM SIZE, CAPITAL VALUE AND LIVESTOCK  NUMBERS: 
TADLE 3.4-26 



Cultivated Cropland 
& Irrigated  Pasture 

Private & Leased 

Indian  Reserve 

Sub Total 

Range land 

Private & Leased 

Indian  Reserve 

Grazing Permits 
Nonagricultural 

Sub Total 

Total 

Low Use Grazing Land 

km' Local Study Area (LSA'I 
X of LSA 

42 2.1 

3 0.2 

45 2.3 
- " 

593 
76 

1,211 
38 

1,918 - 
1,963 

4 15 

30.2 
: 2 . 9  

61.. 7 
1.. 9 

97.7 
" 

" 

l0Cl 

21.. 1 

Prepared by: Canadian Bio  Resources  Consultants, L t d .  g/ 
- .__..__ ~ "" ." 

HYDRO AND AREAL EXTENT OF LAND USE AND TABLE 3.4-27 
LAND TENURE CATEGORIES: LOCAL STUDY AREA 



Environmental Stratum 

Cultural  Period  Forest Grass land 

Old Cordilleran 

Early  Nesikep 

0 0 

3 16 
Late Nesikep 1 3 
Early and Late Nesikep 2 4 
Undetermined 3 53  

Total 9 7 6  

Repazed by:  Pokotylo and: Beirne. E/ 

I3RITISH 
ICOLUMBIA 

EBASCO SERVICES OF CANADA LIMlTEU:Environrnental Consultants 

POWER 
I IYDRO AND 

PART T R E E  THE HAT CREEK PROJECT - D*tsil.d Environmmtrl Studies .AUTHORITY 

ESTIMATED ANTIQUITY OF PHASE I 
C U L m ;  RERITAGE RESOURCES SAMPLE SITES TABLE 3.4-28 



Number of  of 
of &adrats   Quadrats  Area Density Per Projected 

S i t e s  i n  Selected  Surveyed  Per  Quadrat Number O f  

Total  Number  Yumber S i t e  
S i te   Dens i ty  

Stratum  Located  Stratum  (Surveyed) km2 Area  Surveyed S i t e s  

A 4 18 4 (4) 0.64 6.25 1.0 18 

B 8 18  4(4) 0.64 12.5 2.0 36 

C 0 6 6(6) 0.96 - - - 
D 1 8 2 (2) 0.32 3.1 .5 4 

E 6 46  lO(10) 1.60 3.75 .6 275 

n 2 72 8(8) 1.28 1.56 .25 18. 

I 49 72  25  (24) 3. a4 12.76 2.04 146.9 

3 28 41  18(16) 2.56 10.9 1.75 71.75 

K 6 3 3(3)  0 .48  12.5 2 .  6. 

Source:  Pokotylo and Beirne .E/ 

- 

BRITISH EBASCO  SERVICES OF CANADA LIMITETED:Lnironmentll Consultants 

CClLUMBlA 

HYDRO  AND 

PO'WER 
ALITHORITY THE HAT CREEK PROJECT - b t a i l e d  Environmental  Studies PART THREE 

PHASE I 1  STRATA: SITES, SITE  DENSIR 
AND PROJECTION OF SITES 

TABLE 3.4-29 



r 

Me an Mean 

Count Standard Density Standard 

- 
Lithic MLC Debitage MDD 

Stratum ( I f L C : ,  Deviation ' O D )  Deviation 

A 263 498.1 , L O  .7 
B 224 219s 3 1.1 .5  
C -* - ,* - 
D -* - -** - 
E 14€l 167 .7 .4 
H 42 7.1 .9 .1 
I 1,834 6,640.8 3.6  3.4 
J 5,602 8,,926.9 1.9 2.7 
K 2,796 5,331.7 5.0 2.6 

* No sites located  in this stratum. 

** Site located  had no lithic  artifacts. 

Source: Pokotylo and Beirne - 301 

IBRITISH ' EBASCO SERVICES OF CANADA LIMIIEU:Environrnentai Consultants 

COLUMBIA 
HYDRO AND 
POWER 
AUTHORITY THE HAT  CREEK PROJECT - D.tai1.d Environmental S1udi.r 

X A S E  I1 :STRATA: MEAN LITxlC &TIFACT COUNT TABLE 3.4-30 
I U D  MEAN DEBITAGE  DENSITY 



Number 
of 

Cul.tura1 Period Sites 

Old Cord.illeraa. 0 

Early  Nesikep 22 

Late Nesikep 4 
Early and Late Nesikep 6 

Undetermined 69 

Prepared by: Pokotylo and Beirne x/ 
I 

I3RITISH 1 BASCO SERVICES OF CANADA LIMITEI):Environmental Consultants 
ICOLUMBIA 

IHYDRO AND ESTIMATED ANTIQUITY OF PHASE I1 
C l J L x i R t c L  HERITAGE RESOURCES SAMPLE SITES ~ POWER 
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.~ 
! 
~ TABLE 3 . 4 - 3 1  



- 1966 

Ashcroft 1,154 

Cache  Creek 674 

Clinton 983 

Li l looe t  1,379 

Rural 1,200 
~. - 

LOCAL AREA 5,390 

OTHER REGIONAL 43,110 
CO"TNITIES* 
BRITISH COLUMBIA 1,873,674 

1971 

1,916 

1,013 

905 

1,514 

1,370 

- 

6,718 

56,082 

2,184,621 

Average 
Change 
Per Year 

% - 
1966-1971 

10.6 

8.5 

-1.7 

1.9 

3.3 - 
4.3 

5.4 

3 . 1  

*Includes Kamloops, Lytton,  Logan Lake and vax 

19'76 

2,0.30 

1 , O . j O  

810 

2 ,2:20 

1,390 

" 

- 
7.5DO 

69.800 

2,466,608 

. lous r u r a l  conrmunities. 

Average 
Change 
Per Year 

% - 
1971-1976 

1 . 2  

0.7 

- 2 . 2  

8.Q 

1.1 

2.2 

11.5 

2.5 

Prepared 'by: Strong Hall h Associates ,  L td .  i/ 

Rev. 1 Feb. 1979. 

BRITISH kBASC0 SERVICES OF CANADA L1MITEU:Emlronmcntal Consultants I ~ 

POPLUTION GROk'T€i - '&;'I CREEK REGION 
AND LOCAL AREAS (1966 TO 1976) 

TABLE 3.5-1 



Populat  ion 

Non-Migrant 

Migrant 

TOTAL 

Migrants : 

With in  B.C. 

Other  Provinces 

Outside Canada 

Ilnspcrified 

TorAL 

t 
Population 5 years and over 

llat  Creek Region Ashcroft 

- % 

56.5 

43.5 

- % 

44.1 

55.9 

100.0 

57.6 

24.8 

8.8 

a 1 8  

100.0 

Prepared by: Strong l lal l  6 Associates,  Ltd. I /  - 

BRITISH 

COLUMBIA 

HYDRO AND 

POWER 

AUTHORITY 

100.0 

68.5 

13.4 

8 . 2  

4.4 
__ 

100.0 

Cache  Creek 

% - 

46.3 

53.7 
- 
100.0 

70.9 

17.5 

5.3 

6.3 
- 
100.0 

Clinton 

% - 

66.5 

33.5 

1no.o 

83.0 

13.2 

1.9 

1.9 

Li l looet  

% - 

61.1 

38.9 
__ 

1nn.o 

6R.5 

11.7 

13.5 

4.3 

100.0 100.0 

EUASCO  SERVICES OF CANADA  LIMITED;  Environmental  Consultants 

MIGRATION STATUS OF REGIONAL AND  LOCAL POPULATION (1971)  TAB1.E 3.5-2 

1 THE HAT C R E E K  PROJECT-Detailed  Environmental   Studies PART TllREE 



Employment Income 

Wages & Salaries 
Nnn-Farm Self- 

Employment 

Farm Self- 
Employment 

Government Transfers 

Retirement Pensions 

Investment Income 

Other Income 

TOTAL INCOME 

Local Area 

% - 

89.8 
80.4 

8 . 3  

1.2 

5.7 

0.9 

2.6 

0.9 

100.0 

Total Region 

% - 

89.8 
8 2 . 0  

7.3 

0.5 

5.1 

1.1 

3.3 

0.7 
__ 

100.0 

Total British Columbia 

% - 

85.0 
78.0 

6.5 

0.5 

6.9 

1.8 

5.5 

0.8  

100.0 

EBASCO SERVICES OF CANADA  LIMITED; Environmental Consultants 
COLUMBIA 

~ I Y D R O  AND TABLE 3.5- 3 PEHCENTAGE OF TOTAL INCOIIE I1Y SOURCE - LOCAL AREA AND IIAT CREEK REGION (1970) 

THE HAT CREEK PROJECT-Detailed  Environmental  Studies PART THREE 



Asllcroft 

Cache Creek 

Cl in ton  

L i l looe t  

Rural 

L W ~ L  AREA 

llousehold 
Average 

Income 

- $ 

10,347 

Y ,56U 

8 , 4 2 5  

8,745 

7,053 

9.774 __ 

KanIn=ps * 10,851 

Other  Regional  Communities  10.339 

IIAT CREEK REGION 10,391 

BRI1’ISII COLUMBIA 11,088 
___ 

t 
Karnloops includes  Ouffer in  & Valleyview. 

Prepared  by:  Strong Ha11 & Assoclates ,   Ltd.  

Regional 
Average 

% 

100 

YZ 

81 

84 

68 

94 

104 

99 

100 

107 

- 

- 

- 
- 

- I /  

Dependency 
Rate 

% 

63 

60 

70 

69 

62 . ’ 

65 

55 

64 

60 

60 

- 

- 

- 

- 

Dis t r ibu t ion  Ind ica to r s  
Ilousehold Income 

Below $5,000 Above $5.000 

% - % - 

1 1 . 9  12.8 

14.6 Y .  i 

28.0  10.0 

26.4 9 .9  

28.7 6 .6  

21 .2  9 .9  

20.4 15.0 

20.4 12.8 

20.5  13.6 

26.5  14.5 

__ - 

- - 
- ~ 

Rev. 1 Feb. 1979. 

EBASCO  SERVICES OF CANADA  LIMITED;  Fnvironmental  Consultants 
COLUMBIA 

HYDRO AND SEI.ECTEU INCOME INDICATORS - LOCAL AREA AND HAT CREEK REGION (1970 TO 1971) TABLE 3.5-4 

THE HAT CREEK PROJECT - Detailed  Environmental  Studies PART ‘CIIREE 



Sector  
" 

Agricul ture  

Fores t ry  

Mines 
Manufacturing 

Construction 

Transport 

Trade 

Finance,  Insurance 
8 Real Es t a t e  

Community Services  

Public Admini- 

Utilities 

s t r a t i o n  

Unspecified 

TOTAL ALL, INDUSTRIES 

Local Area 
Contribution Average 

% -. - $ 

3.5  5,424 

4.4  6,451 

17.6  8,477 

8.8  5,416 

8.9  7,319 

12.9 

9.0 

1 . 6  

21.7 

3.9 

7.7 
" 

100.0 

6,764 

5,202 

3,441 

4,641 

5,443 

3,894 - 
5,638 

- Total  Region 

Contribution Average - 
- % - $ 

1 .5  3,760 

3.1  6,277 

6.2  7,940 

11.3  6,248 

12.6  7,378 

13.7  7,146 

14.2  4,853 

3.2 5 ,694 

22.1 4,678 

5.6  6,208 

6.5  4,724 - - 
100.0  5,680 

Prepared by: Strong  Hall & Associates ,  Ltd. L/ 

BRITISH 

M P L O ~ N T  INCOME BY INDUSTRY, COLUMBIA 

EBASCO SEWICES OF CANADA LIMITED:Enmronrncntnl Consultants 

THE HAT CREEK PROJECT - Detailed Environmental AUTHORITY 
POWER 

TABLE 3.5-5 L O W .  AREA AND TOTAL HAT CREEK REGION HYDRO AND 
1970 



Forestry 

Mining 

Manufacturing 

Construction 

Transportation 

Trade 

Finance,  Insurance E Real Es ta te  
n ~ "" 1." rJe,~v,ce> 

Industrial  Composite 

September 1976 

- $ 

348.33 

326.27 

298.32 

389.22 

291.32 

217.62 

219.40 

174.13 

267.25 

I Prepared by: Strong Hal l  6 Assoc ia tes ,  L t d .  L/ 

BRITISH 

COLUMBIA 
EUASCO SERVICES OF CANADA  LIMITED; Environmental Consultants 

THE  HAT CREEK PROJECT - Detailed  Environnlental  Studies AUTHORITY 

POWER 

. HYDRO AND AVERAGE WEEKLY EARNINGS,  BRITISH  COLUMBIA TAl3I.E 3.5-6  



P .ed 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

by: Strong  H a l l  & 

Kamloops 

Average 
Earnings 

118.44 

133 .38  

1 5 4 . 4 0  

'162.11 

180 .67  

203 .86  

2 3 3 . 4 8  

Assoc d a t e s ,  Lt< 

Index 

d .  - 11 

8 8 . 8  

1 0 0 . 0  

1 1 5 . 8  

1 2 1 . 5  

135 .4  

1 5 2 . 8  

1 7 5 . 0  

Vancouver 

Average 
Earnings __ Index 

- $ 

1 3 3 . 9 0  90.0 

1 4 8 . 8 6  1 0 0 . 0  

1 6 1 . 1 0  1 0 8 . 2  

174 .47  1 1 7 . 2  

194 .41  1 3 0 . 6  

224 .OO 1 5 0 . 5  

2 5 1 . 9 3  1 6 9 . 2  

BRITISH 

COLUMBIA 
EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants 

AVERAGE WEEKLY INDUSTRIAL  EARNINGS - KAMLOOPS AND VANCOUVER HYDRO  AND 

PART  THREE THE HAT CREEK PROJECT-  Detailed  Environmental Studies AUTHORITY 

1970 TO 1976 POWER 
TABLE 3 . 5 - 7  



Income Class  llat Creek Area 
Local 

- $ - z 

0 Income 3.7 

Under 3,000 30.8 

3,000 - 5,999 21.5 

6,000 - 9.999 30.0 

Over 10,000 14.0 

llat Creek Region" 
Total 

% 

2 . 7  

3 2 . 6  

22 .6  

28 .8  

1 3 . 3  

- 

B r i t i s h  Columbia 
Total 

% 

2 . 4  

32 .4  

23.5 

28.2 

1 3 . 5  

- 

* 
Thompson Nicole  Regional  District i s  used  as  a proxy for the  Region. 

_ _ _ _ _ ~  __ ~~ ~ 

Prepared by: Strong  Hall h hssocfates ,  Ltd. r/ 

"i;'779 DRITISH I EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants 

I PERCENTAGE DISTRIRUTION OF E"PI.OYMENT INCOME FOR INDIVIDUALS 15 YEARS AND OVER ~ ~ 1 3 1 , ~  5.5-8 
1970 I vuwcn 

AUTHORITY THE HAT CREEK PROJECT-  Detailed  Environmental  Studies PART THKLIE 



Local  Study Area Total  llat Creek Region 
Male Female Total Male Female Total __ 

~ __ __ 

1966 n/a* n/a* 2,100 n/a*  

1971 2 ,083  912 2,995 18.608 

1976 2 ,340  1,110 3 ,450  22,345 

n/a 17,800 

8,737  27.345 

11,255  33.600 

* Not avai lable .  

Prepared by: Strong  Hall 6 Associates ,  L t d .  - 1/ 

BRITISH 
COLUMBIA 

EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants 

T A B L E  3 .5-9  TOTAL LAI1OUI1 FOUCE - IlAT CREEK REGION (1966 TO 1976) HYDRO AND 

PAUT TIIUEE THE HAT CREEK PROJECT - Detailed Environmental  Studies AUTHORITY 

POWER 



Hat Creek Hat Creek 
Local Total  

Area Region 

Sector  

Agricul ture  

Forestry 

Fishing 

Mining and Quarrying 

Manufacturing 

Construction 

Transportat ion,  Communica- 

" 

t i o n  & U t i l i t i e s  

Trade 

Finance,  Insurance & 
Real Es t a t e  

Community, Business & 
Personal  Services 

Public  Administration 

Unspecified 

TOTAL 

Number 

150 

100 

0 

335 

265 

205 

305 

285 

95 

730 

105 

33s - 
2,910 

- % % 

5.1  2.6 

3.4  2.9 

0 0 

1,l.S 4.7 

9.1 11.5 

7.0 11.1 

- 

10.5  12.0 

9 .-a 13.7 

3.3.  3.4 

25.2 24.1 

3.6  5.4 

11.5 8.6 

100.0% 100.0% 

" 

Prepa.red by : Strong Hall h Associates ,  L td .  11 

B r i t i s h  
Tota l  

Columbia 

% 

2.5 

3.0 

0.5 

1.6 

16.1 

7.0 

- 

9.5 

16.2 

4.6 

24.8 

6.3 

7.9 

100.0% 

HYDRO  AND 
PERCENTAGE LABOUR FORCE BY INDUSTRY 

HAT CKEEK STUDY REGIOE'(1971) TABLE 3.5-10 



Local Area: 
Ashc ro f t  

Cache  Cr$ek 

C l i n t o n  

Li l looet  
Rur a 1 

LOCAL AREA 

Kamloops 

Other Rural & Urban 
Communities 

HAT CREEK REGION 

BRITISH COLUMBIA 

15-24 

% 
- 
- 

20.5 

29.5 

21.0 

22.0 

28.2 - 
23.8 

27.4 

25.3 

26.2 

25.3 

Age D i s t r i b u t i o n  - 
25-44 

% 
- 
- 

46.3 

50.5 

46 .0  

44.7 

42.6 - 
45.8 

43.5 

49.5 

46.0 

41.9 

45-65 

% 
" 

- 

29.4 

16.8 

29.0 

28.8 

27.2 - 
26.8 

27.2 

23.3 

25.7 

30.0 

65+ 

% 
- 
- 

4.0 

3.2 

4 .0  

4.5 

2.0 - 
3 .6  

1 . 9  

1 . 9  

2 .1  

2.8 

P a r t i c : i p a t i o n  Rates 
Mal e 

% 
- 
- 

92.1 

92.4 

82 .0  

86.7 

80.9 - 
87.2 

81.6 

77.0 

80.2 

77.5 

Female 
% - 

43.0 

54.8 

50.0 

42.3 

59.0 - 
44.7 

4T.6 

33.1 

41 .6  

40.4 

Tota l  

% 
- 
- 

70.0 

74.2 

67.2 

65.4 

62.6 - 
67.6 

64.9 

56.7 

61.8 

59.0 

Source:   Strong Hall & A s s o c i a t e s ,  Ltd. 1 /  - 

BRITISH EBASCO  SERVICES OF CANADA LIMITEL); Environmental  Consultants 
COLUMBIA 

HYDRO  AND HAT ICREEK R E G I O N  LABOUR FORCE (19il) TABLE 3.5-11 
POWER 
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Trade - 
Labourers 
Equipment. operators  
Iron Workers 

Carpenters 
E l e c t r i c a l  Workers 

Plumbers and P i p e f i t t e r s  
Cement  Masons 
Welders 

Boilermakers 

Br ick layws 
Pa in te rs  
Heavy Duty Mechanics 

Office and Technical Workers 
Machinisrs and Millwrights 

Others* 

TOTAL 

Union 

sso 
500 

1s 
400 

450 
125 

10 

100 

1s 
30 

20 

7s 
7s 

2s 
40 - 

2,430 

Nonunion 

500 

200 
S 

400 
so 
2s 

S 

50 

0 

20 

50 

0 

0 

0 

1s - 
1,320 

Total  

1,050 

700 
20 

800 
so0 

150 
1s 

150 

1s 
so 
70 

7s 

7 5  

2s 
5s 

- 

- 
3 , 7 5 0  

* 
Includes:  Teamsters, culinary  workers, sheet metal  workers, 

heat and f r o s t  workers 

Prepared by: Strong  Ball & Associates,  Ltd. L/ 

l3RlTlSH  kBASC0 SERVICES OF CANADA LIMITEV: Ennronmcntal Consultants 

ICOLUMBIA 

IHYDRO AND BY TRADE - HAT CREEK ' U G I O N  (1977)  TABLE 3.5-12 
ESTIMATED SUPPLY OF CONSTRUCTION LABOUR 

PROJECT - Detai led Environmental  Studies THREE 



- Inclustry 

Teaching 
Medicine t; Health 

C le r i ca l  
Sa les  
Service 

Agricultwte E Forestry 
Mining 
Processing 
Construction 
Transportat ion 
Other 

TOTAL 

Male 

2 
0 

6 
4 

19 

57 
10 
34 

37 
25 
29 

- 

- 
223 

Local Area' - Total  Region** 

Female Total  Mal e - - 
3 S 9 
7 7 23 

49 5 5  91 
14  18  131 

68 87 19s 

4 61 345 

0 10  78 
4 38 456 

0 37 992 
2 27  252 
9 38 354 - - - 

160 383 2926 

* 
About 3% of r e c i p i e n t s   a r e  unemployed f o r  s ickness  o r  medical 
reasons .and are   not   seeking employment 

** 
About 5Z of  r e c i p i e n t s   a r e  unemployed f o r  s ickness  o r  medical 
reasons and are not  seeking  emplopenr 

Prepared by: Strong Hall 6 Associates, Ltd. I /  -. 

" 
Female Tota l  

4s 54 
12s 148 

El8 2 773 
2:35 366 

- 

4.70 665 

30 37s 

1 79 
sa 514 
10 1002 
16 268 
91 445 
" - 
1763  4689 

L 
'OLUMBtA 

HYDRO  AND 

POWER 

AUTHORITY THE HAT CREEK PROJECT - Oatailed Environmental Studlor PART THREE 

HAT CREEK REGION RESIDENTS RECEIVING U. I.C. 
BENEFITS BY OCCUPATION, APRIL 28, 1977 TABLE 3.5-13 



B 

E 

K 

L 

M 

0 

P 

T 

TK 

UK 
o r  

U 

X 

Built-up Areas 
Land occmied  bv t h e   b u i l t - m   D o r t i o n s   o f   c i t i e s .  towns and v i l l a e e s .  
as wel l  as i s o l a t e d   u n i t s  away from settlements,  such  as  manufacturing 
p l a n t s  and r a i l   y a r d s .  Open f i e l d s  and parks   within  bui l t -up  areas  
are  included. 

Wines, Quarr ies  and  Gravel Pits 
Land used now o r  i n  t h e   p a s t   f o r   t h e   e x t r a c t i o n   o f   e a r t h   m a t e r i a l s .  

- .  

Based on cover   ra ther  than use; t h i s   l a n d  i s  not  necessa::ily  used fo r  
open  Grassland 

herbaceous  plants and  sca t te red   shrub ' s   to   four   fee t   in   he ight .  Abandoned 
grazing  (e.g.,  remote meadows). Open grassland  includes  grasses ,   sedges,  

farms  and i n t e r m i t t e n t l y  wet hay land  (sloughs)  are  included. 

Rock and  Other  Unvegetated  Surfaces 
Badlands,  eroded  river  banks,  rock barrens, etc. 

Swamp, Marsh and Bo 
open wetlands,   exceFt  for  those w i t h  evidence  or knowledge of  haying 
o r   g raz ing  i n  t h e   d r i e r   y e a r s .  

Outdoor  Recreation 
Land used f o r  p r iva te   o r   publ ic   ou tdoor   recrea t iona l   purposes .  Summer 
co t tages  and associated  beach  areas;   parks  and golf  cour:jes  are  included. 

Land used  primarily for   the   p roduct ion   of  improved pasture ,   hay and 
Improved Pasture  and Forage  Crops 

other  forage  crops.  Cul t iva t ion  and p l an t ing  have  occurred i n  a 
recent   year .  

Productive Woodland 
Land bear ing a product ive  forest- type,   including  both  mature  and 
immature cover.  

These a r e   c l a s s i f i e d  as pas ture  and  range i f  they   a re  on, o r  con- 
open Woodland and Forest  Range 

t iguous w i t h ,  occupied  farmland  or i f  t he re  i s  evidence tor knowledge 
o f  g raz ing   ac t iv i ty .  

Non-productive Woodland - 
Forest   land which has  been  logged,  burnt OT diseased and  has e i t h e r  
not   been  sat isfactor i ly   res tocked  or   has  been restocked :by a non- 

p r o d u c t i v e   s i t e .  
commercial type; o r  land  bearing a nnn-productive  type o:n a non- 

Water Surfaces 
Excluding  temporarily  flooded  hay meadows, e t c .  

Source: B.C.  Lands Service?-/ 

Rev. 1 Feb. 1979. 

BRlTlSH EBASCO SERVICES OF CANADA LIMITEL):Ennronmcntai Conrullarltr 
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LAID USE CATEGORIES 

BBITISH COLLY'IA 
TABLE 5 . 5 -  14 



PupilITeacher 
Enrollment  Capacity  Teachers  Rat io 

Ashcroft  Elementary 

Coppervale  Elementary 

Cache  Creek  Elementary 

Clinton  Elementary 

Ashcroft  Secondary 

David  Stoddart  Junior 
Secndary 

354 

37 

313 

21 7 

573 

360 

120 

337 

255 

595 

14 

2 

15 

9 

30 

23.6 

18.5 

19.6 

22.8 

19.1 

104 225 8 .  13.0 

TOTAL  1,598  78  Average: 19.7 

Source:  Strong  Hall 6 Associates,  Ltd. - 11 

BRITISH 
COLUMBIA 

EBASCO SERVICES OF C A N A D A  LIMITED; Environmental  Consultants 

THE HAT CREEK PROJECT-Detailed Environmental  Studies AUTHORITY 

POWER 

TAIILE 3.5-15 IN  SERVICE  STUDY  AREA,  SEPTEMBER  30,  1976 HYDRO AND 

PART  THREE 

NUMBER OF ELEMENTARY  AND  SECONDARY  STUDENTS  AND  TEACHERS 



Facility :- 

Food - Grocery - Bakery - Mfzat 
Clothing - Mens h Boys - Ladies h Girls - Shoes 
Hardware $5 Building  Supplies 
Pharmacie:s 
Sporting  (Goods 
Banks 
Heavy  Appliances h Furniture 
Liquor 
Barbers 
Beauty  Salons 
Laundry h Dry  Cleaning 
Hotels/Motels 
Automotive - Service  Stations - Auto  Supplies - Auto  Dealers 
Restaurants 
Beer  Parlours 
Cocktail  Lounges 
Finance,  Insurance,  Real  Estate 
Accountants 
Miscellaneous  Specialities 

- 

Ashcroft/ 
Cache  Creek* 

5 
1 
1 

3 
3 
0 

5 
2 
1 
3 
1 

2 
0 

2 
3 
11 

15 
1 
2 

11 
2 

3 
5 
4 

9 

Clinton 

2 
0 
0 

1 
1 
0 

2 
1 
0 
1 

0 
1 
1 
0 
2 

5 

6 
0 
0 

3 
1 
0 
1 

2 

0 

Merrltt 

5 
1 
1 

5 
3 
2 

5 
2 
2 

3 
2 

1 
3 
3 
5 
12 

8 
6 
3 

10 
4 

0 
6 

0 
22 

d toPether 5 *Ashcroft  and  Cache  Creek  have  been  zrouDe - .  
sectors  of  these toms serve  the  populations of both  communitie:s.. 

I iince  the  commercial. 

Prepared  by:  Strong  Hall h Associates,  Ltd. L/ 

COLUMBIA 

HYDRO  AND 
FACILITIES OF SELECTED  LOCAL 

COMMlTNITIES  COMPARED TO MERRITT 1 TABLE 3.5-16 
. 1077'1 

HE HAT CHEEK PROJECT - Deta i l ed  Environmental 



ocation 

hina Bar Tunnel 
ighway No. 1 

ourh of Ashcroft 
ighway No. 1 

ighway No. 1 
t Cache  Creek 

ighway No. 97 
outh of Carquile 

ast of Pavilion 
ighway No. 12 

ighway No. 12 
est of Highway 
0 .  97 

1970 - 
6,400 

5,700 

8,500 

4,100 

440 

- 

" 
1971 

7,500 

6,500 

9,400 

6,800 

280 

460 

1972 - 
7,900 

- 

10,700 

5,900 

260 

470 

1973 - 
8,600 

- 

10,500 

- 

470 

690 

repared by: Strong Hall & Associates, Ltd.' 11 

1974 - 
7,300 

8,200 

11,700 

6,600 

370 

880 

1975 - 
8,500 

8,300 

12,600 

6,700 

430 

750 

1976 - 
8,500 

6,300 

9,800 

6,700 

- 

760 

BRITISH BASCO SERVICES OF CANADA LIMITEU:Envircnmsntal Consultants 

COLUMBIA 

HYDRO AND 

POWER 

HISTORICAL  TRAFFIC GROWTH HAT CREEK TABLE 3.5-17 
STUDY REGION (1970-1976) 

i AUTHORITY  THE HAT CREEK PROJECT - Deta i l ed  Environmental 



Fisca l  
Factor Municipality ~- 

806** 920 890**" 1,150 Clinton 
1,040** 1,200* 1,150' 1,000 Cache Creek Population 
2,005 2,000  1,950 1.900 Ashcroft 

1974 
~~~~ 1970 I ~ ~ ~~~ 1972 

Ashcroft $178,569 $266,144 $459,879 $600,714 
Revenues Cache Creek 

$184,200 $161,000 $113,900  $117,700 Clinton 
$422.054 $265,722 $204,955 $131,874 

Ashcroft $189,718  $266.925  $452,123 $603,014 
Expenditure Cache Creek $130,574 $231,022 $320,287 

$216.900 $158,600  $112,000  $118,400 Clinton 
$179,784 

r Selected  Years 

L 

** 1976  Census  Population 
* Municipal Estimate 

* * *  1971 Census  Population was 905 

Prepared by: Strong l l n l l  h Associates ,  L t d .  L/ 
Rev. 1 Feb. 1979. 

BRITISH 

COLUMBIA 
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TABIX 3.5-18 IIISTORICAL MUNICIPAL REVENUES h EXPENI)ITURES - HAT CREEK REGION (1970 - 1976) HYDRO AND 
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BRITISH 

COLUMBIA 

HYDRO AND 

POWER 

AUTHORITY 

__ Total  Ranchers Miners 

Excel lent  28.6% 64.3% 33.3% 
Good 41.6% 28.6% 4 1 . 7 %  

Average 21.8% 7 . 1 %  20.8% 
Below Average 3.6% 0.0% 0.0% 

Poor 4 . 5 %  0 .0% 4 . 2 %  

TOTAL 100.0% 100.0% 100.0% 

Tourist 
Trade 

Employees 

29.6% 

29.6% 

22.2% 

7 . 4 0 ,  

11.1% 

100.0% 

Prepared by: Strong tlall  6 Associates ,   Ltd.  J/ 

EBASCO SERVICES OF CANADA  LIMITED; Environmental Consultants 

I RESIDENT  PERCEPTION 01: TIIE REGION AS A PIACE TO LIVE I TABLE 3.5-19 

J THE HAT CREEK PROJECT-Detailed  Environmental  Studies ['ART THIIEE 



Less than 6 months 

6-12 months 

1-2 years 

3-5 years 

6-10 years 

1:L-15 years 

16-20 years 

2(H- years 

TOTAL* 

Total(%) 

5 . 2  

4 . 2  

5 . 9  

17.6 

1 9 . 5  

1 5 . 6  

9 . 4  

2 2 . 5  - 
100.0 

~ 

Hat  Creek 
Valley 

Residents ( 4 )  

0 . 0  

5 . 3  

0 . 0  

21 .1  

2 6 . 3  

5 . 3  

0 . 0  

4 2 . 1  - 
100.0 

Mining 
5.esldents (%) 

16.0 

4.0 

4 . 0  

16.0 

2 0 . 0  

2 4 . 0  

12.0 

4.0 - 
100.0 

*!lay not to ta l  100 percent due t o  rounding. 

Prepared by: Strong Hall E Associates, Ltd. 1/ - 

BRITISH 

COLUMBIA 

EBASCO SERWCES OF CANADA LIMITED: 

THE HAT CREEK PROJECT - Detailed AUTHORITY 
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LENGI'H OF RESIDWCY IN THE STUDY AREA HYDRO  AND T G L E  5 .5-20  



Year Band 
Reserve  Indian Area Total  

Band Reserve  Recognized  Reserve No. @a)  (ha) 
Bonaparte  Bonaparte  1878 3  199 

Grasslands  1891 7 208; 
Loon Lake 1878 4 2 4 

Lower Hat  Creek  1878 2 3:1 

Upper Hat Creek 1878 1 833 
Mau Vais  Rocher  1881 5 4 0 1330* 

- .  
Ashcroft  Ashcroft 1894 4 135 

Cheetsum's Farm 1881 1 2911 
McLean's Lake 1881 3 1913 

105  Mile  Post  1881 2 138'7 2018 

Oregon Jack . Oregon Jack Creek  1878 2 1 4 
Creek Oregon Jack Creek 1878 3 49 

Oregon Jack Creek 1881 5 412 

Hay  Meadow 1878 1 1 :2 

South Nepa 1886 7 3:2 

Upper Nepa 1886  6 304 823 

Pavi l ion  Leon. Creek  1881 2 47.3 

Leon Creek  1915 2A 17'7 

Marble Canyon 1915  3 26,3 
Pavi l ion 1881 1 88 3 

Pavilion  1923 1 A  1 85 
Pavil ion 1915 3A 25'5 

Pavi l ion 1916 4 45 2113 

* Note:  Further  three  Reserves,   totall ing 36 ha,  i n  t he  
Hihium Lake area ,   he ld   jo in t ly   wi th   o ther  Bands.. 

Source: Strong Hall & Associates ,  L t d .  and Bob Ward Management Services la/ 

BRITISH BASCO SERVICES OF CANADA LIMITED:Env~ronmental Consultants 
COLUMBIA 

HYDRO AN0 RESERVES HELD BY BANDS IN PRIMARY STUDY AREA. 
POWER 

T.4BLE 5 .5 -21  

b AUTHORITY THE HAT CREEK PROJECT - Detailed Environmental 
PART THREE 



BRITISH 

COLUMBIA 
EBASCO SERVICES OF CANADA  LIMITED;  Environmental Consultants 

TA0l.E 3.5-22 TOTAL  STATUS I N D I A N  POPUlATlON BY AREA (SELECTED  YEARS 1965-1975) HYDRO AND 

PART  TllREE THE HAT CRFFK PROJECT-Detailed €nvironmental Studies AUTHORITY 

POWER 

1965 - 1970 - 1975 
Average  Growth 

1965-1975 

Bonaparte  285 33 1 34 2 1.9% 

Ashcrof t 7 1  76 78 1.0% 

Oregon  Jack  Creek  17 16 1 6  - 

P a v i l i o n  150 185 2.1% 

To ta l   P r imary  Area 513 605 621 

Secondary Area 2,264 2,426 2,548 

British Columbia 44,001* 47,888 52,280 

1.9% 

1.2% 

1.7% 

*Data fo r   1966  

Prepared by: S t r o n g   H a l l  h Associates ,   Ltd.   and Bob  Ward Management S e r v i c e s  x/ 



Bonaparte 

Ashcroft 
Oregon Jack Creek 
Pavilion 

Average Primary  Area 

Stxondary Area 

B35tish Columbia 

1965  1970  1975 

sr 
- - - 
- - % 

7 1 . 2   5 2 . 0   5 2 . 0  

- % 

6 4 .  a 4 0 . 8   5 2 . 5  

76 .5   50 .0   81 .3  

6 6 . 7   7 3 . 1   6 5 . 9  

7 0 . 5  5 6 . 8   5 7 . 0  
- - - 

7 2 . 4   6 2 . 0   6 3 . 7  

73 .8 '   67 .5   63 .2  

* Data for 1966. 

P:cepared by: Strong B a l l  & Associates, Ltd. and Bob  Ward 
Manageme:1t Services lo t  

: : M I A  

HYDRO AND PERCENTAGE OF TOTAL BAND " B E R S  ON-RESERVE 

AUTHORITY THE HAT CREEK PROJECT - Dotai lsd 

BASCO SERVICES OF CANADA LIMITEU: 

(SELECTED YEARS 1965-1975) 
TABLE 3 .5 -23  

PART THREE 



Bonaparte 
Ashcroft/Oregon  Jack 

Pavi l ion 
Average 

Cache  Creek 
Ashcroft 
Local  Rural 

% 
Male - 

6 2  

100 

40 

67 

92 

92 
81 

% 
Female 

40 

100 
0 

40 

55 

4 3  

39 

% 
Total  
" 

5 2  

100 

25 

5 6  

74 

70 

6 3  

Prepared by: Strong Bal l  h Associates, L t d .  and Bob Ward 
Mana:3ement Services  LO! 

BRITISH 

COLUMBIA 

HYDRO  AND 

POWER 
AUTHORITY 

OF CANADA LIMITEU: Environmental Consultants 

PRIMARY AREA BANDS AND LOCAL COXMUNITIES 
MALE AND FEMALE PARTICIPATION RATES 

1971 1 
ITHE-HAT CREEK PROJECT - Detailed Environmmntal Studima I 

TABLE 3 . 5  - 24 

PART THREE 



Agri- 
Band cul ture   facturing   Service   s trat ion __ f ied   Total  
Bonaparte 10 0 10 10 0 10 40 

Ashcroft/ 
Oregon .jack 5 i0 5 5 5 0 50 
Pavil ion 0 0 0 0 0 0 0 

TOTAL 15 10 15 15 5 10 70 

Manu- Admini- Unspeci- 

Prepared by:  Strong llall  6 Associates ,   Ltd .  and Bob Ward Management S e r v i c e s  s! 



Working Age Labour  Force A t  Time o f  F u , l l  
Employed 

Band 

Bor,aparte 100 40 20 6 0  30 

Ashcroft/  
Oregon Jack 3s 30 10 30 2s 
Pavi l ion 5s 10 - 5 0 

TOTAL 190 80 30 9s 55 

" Population Male Female  Census " Time 

Prepared by: Strong Ha:Ll h Associates ,  Ltd.  and Bob Ward 
Managemenl: Services  l o /  

F \ i M I A  

BASCO SERVICES OF CANADA LIMITED: Environmental Consultants 

EMPLOYMENT STATUS 

1971 
HYDRO  AND I?UMBER OF RESERVE RESIDENTS TABLE. 3 . 5 - 2 6  

AUTHORITY THE HAT CRKEK PROJECT - Detailad Environmental  Studies 



Bonaparte 

Ashcroft/  
Oregon Jack 

Pavi l ion 

Income $ 
Total  

241,000 

189,000 

55,000 

Employment 
Total  

Income S - 
::os, 000 

181,000 

18,000 

Employment Income 
as  a % Total  

Income 

as 

95 

31 

Income 
Per 

Income 
Per 

Capita $ Family S 

1,120  4,020 

2,910 10,820 

64 5 7,370 

~ ~~ 

Prepared by: Strong Hall & Associates ,  L t d .  and Bob Ward Management Services  lo/ 

BRITISH EBASCO SERVICES OF CANADA LIMITETEU: Environmental Conru1tanl:r 

COLUMBIA 

HYDRO  AND 

POWER 
AUTHORITY  THE HAT CREEK PROJECT - Detailed Environmental 

INCOME CEAPACTERISTICS OF PRIMARY BANCIS 

PART TEREE 



No. of People 
With No 1- 

Sonaparte 45 

Ashcroft/  
Oregon Jack  10 

Pavi l ion 15 

No. o f  People 
With Income 

80 

35 

30 

Persons w i t h  Income 
Income Average For 

3,016 

5 ,398  

1,830 

Prepared by: Strong Hall & Associates ,  Lrd. and Bob Ward Management 
Services  l_o/ 

Rev. 1 l?eb. 1979. 

AVERAGE INCOME OF INDIVIDUALS 
HYDRO  AND 15 YEARS AND OLDER TABLE 3 .5 -28  
POWER PRIMARY SANDS ~ 1970 



Bonaparte 

Ashcroft/  
Oregon  Ja.ck 

Pavi l ion 

TOTAL 

Total  Persons 
With Income 

M F 

55 20 

25 15 

- 20 

100 45 

$3,000 t o  

M F  
$6,000 
- - 

:1s 0 

0 0  

0 0  

.L 5 0 

- - 

56,000 t o  
%10,000 
- M F- -. 

10  5 

10 0 

- 0 0  

20 5 

-. 

More Than 

M F  
$10,000 
- - 

0 0  

5 0  

- 0 0  

5 0  

- 

Prepared by: Strong  Hall  h Asisociates,  Ltd.  and Bob  Ward Management Services  x/ 

:::irBlA TOTAL ::NCOME DISTRIBUTION OF INDIVIDUALS 
HYDRO AND 15 YEARS A i i  OLDER BY SEX TABLE 5.5 -29 
POWER PRIMARY BANDS - 1970 
AUTHORITY THE HAT CREEK PROJECT - 

BASCO SER\'ICES OF CANADA 



* 

** 

Employment Income 
Other Cash Income 

Income from Subs is tence   Act iv i t ies*  
Fishing** 

Hunting*** 

Trapping 
Natural  Vegetation  Gathering 

( S  1970) % 
Total  Income 

404,000 71  

81,000 14  

85,000 15 

NA**** NA**** - 
TOTAL $570,000 100.0 

1976 Subsis tence income has  been  def la ted  using  the Consumer Pr ice  
Index for meat, f i s h  and poul t ry ,  Vancouver. 

Fishing  values   are   the  average  es t imates  f o r  the  four  primary  area 
Bands es t imated   in   Sec t ion  9.4,  rounded to   the  nearest   thousand 
d o l l a r s .  

*** Hunting  values  are  the  average  estimates for the  four primary a rea  
Bands est imated  in   Sect ion 9 .1 ,  rounded t o  the  nearest   thousand 
dol:!ats. 

Not ava i l ab le .  **** 

Prepared by: Strong Hall 6 Associates ,  Ltd.  and Bob Ward Management Services  E/ 
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19 70 POWER 
IN THE PRIMARY STUDY AREA HY’DRO AND 

TOTAL INCOME ESTIMATED  FOR BANDS TABLE 5 . 5 - 3 0  



Highest  Schooling Primary  Area* 
Achieved Indians - 

Elementary 
(To Grade 9 )  56 

Secondary 
(9-13) 42 

Post Secondary - 

Some Univers i ty  2 

Un ive r s i ty  - 

Cache B.C .  
Creek  Ashcroft   Indians 

" 

27.7  24.9 63.0 

63 .8   66 .5   28 .0  

- - 7.2 

7 . 6   4 . 2  1 .4  

2 . 5  4.6  9 .4  

Tota l  
B . C .  

26.2 

44.1 

17.8 

6 .9  

4.9 

On-Reserve r e s i d e n t s   o n l y  

P repa red  by: Srrong H a l l  h Asisociates ,  Ltd. and Bob Ward Management S e r v i c e s  0 1  

BRITISH EBASCO SERVICES OF CANADA LIMITED: Environmental Consultams 
- 

COLUMBIA TEVEls OF EDUCATION, PERCENTAGE OF POPULATION? 
HYDRO  AND 

POWER 

AGE 1 5  ANI) OVER 

THE HAT CHEEK PROJECT - Delailed Environmental  Studies AUTHORITY 

1971 - TABLE 3 .5 -31  

PART THREE 



Level o f  Schooling 
Ashcroft/  

% 
" 
fionauarte Oregon Jack  Pavili.on T* 

- % 
" 

- % % 

Less t h a n  Grade 5 2 0 40 10 25 

- - 

5 - 8  

9 - i o  

40 

20 

10 30 35 

10 30 t o  

11 - 13 20 25 30 20 

Some Uni.versity 0 10 0 0 

Universi.ty 0 
100 
- 0 

100 
- 

Prepared. by: Strong  Hall & f lssociates ,  Ltd. and Bob Ward Management Services x/ 

BRITISH 
COLUMBIA 

EBASCO SEFNCES OF CANADA LIMITEU:Emironmcntai ConSUltanlr 

HYDRO AND 
RESERVE, PRIMARY .ABEA BANDS (1971)  POWER 

PERCENTAGE OF POPULATION AGE i 5  ?tUD OVER ON- 

THE HAT CHEEK PROJECT - Detai led Environmontai AUTHORITY 

LEVELS OF EDUCATION, 



(THOUSANDS OF FISH) 

Sockeye 
Other 

Fink  Salmon 
" 

1972  140 - 48 

1973  159  53  46 

19  74  233 - 68 

1975  250 41 57 

1976 - 240 7 s  

Average  205  19  59 

- - - 

Total  No. 
Stee lhead  of Fish  

2 190 

2 260 

2 303 

2 350 

2 317 

2 285 

- - 

P r e p a r e d  by: S t r o n g  Hall h A s s o c i a t e s ,  Ltd. and Bob Ward Management 
Services x/ 

-. 

REPORTED CATCH OF THE I N D I A N  FOOD FISHERY 
TOTAL FWSER RIVER  SYSTEM 

1972-1976 
T.4BLE 5 . 5 - 3 3  



1972 - 1976 

MIDDLE FRASER THOMPSCIN 
No. of No. of No. of  No. of  

Fishermen  Fish  Fishermen  Fish 

1972 590 62,000 

1973 965 77,000 
1974 1,061 106,000 
12175 1,191 117,000 
1976 1,132 .109,000 

435 6,000 
125 6,000 
153  11,000 
151  7,000 
10 500 

Prepared by: S t r o n g  H d l  & Assoc ia t e s ,   L td .   and  Bob Ward Elanagement 
S e r v i c e s  x/ 



Number o,€ Fishermen 
Total   Catch  (fish) 
Catch pe r  Fisherman ( f i sh)  
Average IYeight 
Total  Weight pe r  Fisherman 

Average ]?rice  Per kg* 
Gross Va.lue per  Fisherman 

Direct  Cost  Per  Fisherman" 

Net Value pe r  Fisherman 
Net Total  Value 

Population (1972 est imate)  
Net Value per   Capi ta  

A 

806,000 
5,80Cl 

2.7 kg 
147 

400 kg, 

$ 0.64 
$ 1,215 

$ 40 

$ 1,175 
$6.8  mill ion 

$ 16,900 
$ 400 

B 

190,300 
1,880 

101 
2.7 kg 
276 kg 

$ 0.64 
$ 840 

$ 40 

$ 800 
$1.5  mill ion 

$ 16,900 
$ 90 

* Woodwards, Kamloops, 1977 average  price of  Sockeye,  de- 
f l a t e d   t o  1972 using .the Consumer Price  Index. 

f t  Assumed a t  a leve l   o f  $40 per   year .  

Prepared by: Strong Hall h AEsociates, L t d .  and Bob Ward Management 
Services x/ 

TABLE 3.5- 35 

POINER 
PART THREE 



Area D - 1  D-2 D-3  D-4 Total  

Pr iva te  Accommodation Units  90  890  2504 6 3490 

Parks  Branch F a c i l i t i e s :  

Campsites 60  60 289 75 
Picnic t a b l e s  25 46 63 30 

484 
164 

BRrrlSH 

COL.UMBIA 

HYDRO  AND 

POWER 
AUTHORITY 

ESTIMATED ACCOMMODATION UNITS IN AREA D - 1 9 7 7  

(THE HAT CREEK PROJECT - Detailed Environmental Studies I 

TABLE 3.5-36 

FART  THXEE 



hll - 
__ 2 

4 3  

46 

45  

32 

2 9  

34 

38 

39 

45 - 

V., 

v1.u.1 U D l E g  

V1rldnO.a 

38 

-r 

BRITISH COLUMBIA HYDRO CDASCO SERVICES 01- CANADA LIMITED; Envimnmenlal Consullallls 

A N 0  NIRURIUL MNKlKi OF VISu*L.UNITS 
TABLE 3.5-31  

POWER AUTllORlTV THE  HAT CREEK PROJECT - Delailed Ewironmanlal Sludies PART TIlREE 



STATISTICAL FALL WINTER SPPING 
SITE INDEX 

(24 HOURS) WEEKDAY WEEKEND WEEKDAY WEEKEND WE:= 

5 0  
1 L50 

L90 

37 35 

29 25 

25 24 

41 40 

34  29 

27 24 

L1o 
2 L50 

L90 

42  39 

3 3   3 3  

31  32 

40 38 
28  32 

27 29 

5 0  
L5 0 3 

L90 

25 32 24 26 

21 28 19  19 

19 26 18 18 

L1o 
4 L50 

L 90 

26 35 

22  30 

21  28 

28 

20 

18  

" 

" 

-- 

5 0  
5 L50 

L90 

51 

42 

37 

Prepared  by:  Harford,  Kennedy,  Wakefield,  Ltd. - 1/ 
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STATISTICAL FALL WINTER SPF.ING 
SITE INDEX 

(24 HOURS) ifEEKDAY WEEKEND WEEKDAY WEEKEND WEEKDAY 
- 

Ld 48  45 46 46 

42 38 42 38 
1 Ln 

Leq(24)  47  43  45  44 

L d n  50 46 49 47  

50 ' 4 3  48 43  

42 39 42 35 
Ld 

2 Ln 
teq(24)  48  42  47  41 

L d n  

Ln 

5 1  46 50  44 

30 37 31 28 

26 25 24 29 

3 ~ ~ ~ ( 2 4 )  29 35 29 28 

36 32 35 

34  42 27 " 

24 27 25 " 

Ld 

Ldn  33 

Ld 

4 Ln 
~ ~ ~ ( 2 4 )  32  40 26 " 

Ldn 34 4 1  32 " 

Ld 

5 Ln 

Ldn 

50 
49 

50 

56 

Prepared  by:   Barford,   Kennedy,   Wakefield,   Ltd.  Ll 

BRITISH 
TABLE 3.6-2 COLUMBIA 

EBASCO SERVICES OF CANADA LIMITED: Envlronrnsntai Consultants 

POWER 

HYDRO  AND 
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SITE 

1 

2 

3 

A 

MONITORING PERIOD 

F a l l  Weekday 

Fall Weekend 

Winter Weekday 
Winter Weekend 

Fall Weekday 

F a l l  Weekend 
Winter Weekday 

Winter Weekend 

Fall Weekday 
Fall Weekend 
Winter Weekday 

Winter Weekend 

Fa l l  Weekday 

Fa l l  Weekend 

Winter Weekday 
Winter Weekend 

~~ ~ 

CARS 

137 

174 
176 

180 

203 
145 

12 1 
113 

23 

17 
4 

6 

5 
1 

0 
0 

TRUCKS 

66 

54 

24 

25 

11.4 

6 1  

55 
8 

I. 0 

2 

0 

1 

0 

0 

0 
0 

Prepared by:  Harford, Kennedy, Wakefield,  Ltd. lJ 

TOTAL 

223 

228 
200 

2 os 

317 
206 
156 

121 

33 
19 
4 

7 

5 
1 

0 

0 

% TRUCKS 

39 

24 
1 2  

1 2  

36 

30 
22 

7 

30 
11 

0 

14 

0 
0 
0 
0' 

I3RiTiSH kBASC0 SERVICES OF CANADA LIMlEU:Env~ronmen~al  Conrutrants1 
ICOLUMBIA 

IHYORO AN0 
TRAFFIC LOG FOR 

ENTIRE DAY (24  HRS.) TABLE 3.6-5 
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S i   r e  Date 

1 Oct. 23 

Oct. 26 

2 Oct.  24 

Oct. 2s 

3 Oct. 29 

Time 

8: 15 
10:28 
13:4S 
15:50 
16:OS 
20 : 25 
23:55 
9:22 
12:46 
20:  16 
21:so 
8:OO 
13:SS 
11:40 
19:20 
8:12 
12 :35 

13:07 
13:27 
14:40 
15:23 
20: 15 
22 : 45 

0:01 

1 :S6 
11 : 30 
11:so 
12: 00 
14:16 
14 : 46 

Temperature  Relative 
OC n u m i d i t y  

(%I 

4 65 

1 51 
2 69 
1 61 
0 13 
8 64 

5 

0 

S 13 
5 19 
5 13 
2.5  84 
8 10 

-1 

- 3  
2 69 

-1 

Wind 
Speed 

(km/h) 

0 
0 

0 

0 

0 

0 
0 
0 

0 
0 

2-3 
2-3 

0 
0 

2-3 
8-16 
16 
2-3 
16 
0 

0 
0 
a 

11-16 
11-16 
11-16 
10 
8 

Wind 
Direct ion 
('True) 

52 
112 

217 

212 
212 

42 

1s 2 

281 
292 

292 

TABLE 5.6-4. 
MEIEOROLOGICZL  CONDITIONS DURING Skeet 1 of 2 HYDRO AND 

FALL MONITORING PERIODS 
PART THREE 



S i t e  Date 

3 Oct. 29 

Oct. 30 

4 Oct. 31 

Nov. 1 

Time 

16:14 

20: 18 
0: 30 

11:zo 
11:58 

12:46 

16:24 
17:40 
19:07 
19:47 

20:50 

22 :oo 
23:03 

0:30 

8:40 
9 :20 
10 : 20 
11:58 

15 : 00 
15 :53 

16:20 
20:12 
0: 20 

8:40 
12 : 09 
14:35 
18:25 
19 : 00 
23:30 

Temperature  Relative 
OC Humidity 

0 74 
0 82 
6 43 

5.5 49 

5 59 

0.5  75 

7 63 

9 54 

6.5 33 
-2 

-2 

6 .S 38 

0 65 
- 2  

Wind 
Speed 
( W h )  

8 

5-8 

0 

16 

19 

29 
24 

8 
0 
16 

18 
8 
0 
0 

0 

< 8  

8-11 

11-16 
8-11 

16-19 
0 

< 8  

0 

0 

0 

0 

0 

Wind 
Direction 
(OTrue) 

292 

152 

267 

187 

142 

142 

190 

36 7 

182 

1c 
172 
16 7 
107 

0 

Source:  Harford, Kennedy, Wakefield, L t d .  L/ 
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NOISE 

SITE 

NEAREST 
B.C. HYDRO MONITORING W E A ~ R  
STAT1 ON 

DATE 

1 3 Feb. 20 

Feb. 21 

Feb . 

Feb . 
10 

11 

March 9 

~~ 

TIME 

8:OO 
9: 00 
10: 00 
11:oo 

13:oo 
12 :oo 

14:OO 
15 :oo 
16:CO 
17 : 00 

19:oo 
18:00 

20:oo 
21:oo 
22 : 00 

24:OO 
23:oo 

2: 00 
l:oo 

4:OO 
3:oo 

5:oo 
6:00 
23:oo 
24:OO 

2:oo 
l:oo 

4: 00 
3:OO 

s:oo 
6: 00 
7: 00 
7: 00 

9:oo 
8:OO 

10 :oo 
11:oo 
12 : 00 
13:oo 
14:OO 
15:oo 
16:OO 
17:OO 

19:oo 
18:OO 

EMgEUTURE 
C 

-2 
-2 
0 
2 
3 
6 

10 
8 

10 
9 
8 
7 
5 
3 
3 
3 
1 
1 
2 
0 

-3 
-3 

-3 
2 
1 
1 
0 
1 
-2 
-3 
-3 
- 3  
-7 
-7 
-5 
-1 

4 
2 

5 
6 
6 
5 
'5  
4 
2 

RELATIVE 
HUMIDITY 

% 

96 
94 
90 
82 

61 
72 

55 
51 
47 
47 
5 3  
61 
70 
79 
83 

93 
85 

51 
72 

62 
73 
81 
81 
92 
93 

94 
9s 

94 
94 
93 
93 
93 
89 

61 
81 

4s 
40 
37 
34 
31 
34 

45 
41 

47 
55 

DIRECTION 
WIND 

0 t m e  

60 
65 
65 
65 

90 
7s 

4s 
35 
45 
55 
60 
50  
so 
5 0  
45 

60 
75 

60 
2 75 
275' 
32W* 
5s 
60 
5P* 
195 

18S** 
185 

2 75 
2 85 

275' 
2 75 

30 
4s 
45 
29' 

2 35 
2 35 

2 35 
2 40 
255 
2 45 
2 45 
245 
255 
25 5 
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W N I T O R I N G  
N O I S E  

SITE 
B . C .  HYDRO 

NEAREST 

WEAT-ER 
S T A T I O N  

DATE 

2 2 Feb. 14 

Feb. 15 

Mar. 6 

Mar. 7 

TI ME 

8:OO 
9:oo 

11:oo 
1o:oo 
12 :oo 
13:OO 
14:OO 
15 :00 
16 : 00 
17:OO 
18:oo 
19: 00 
20:oo 
21:oo 
22:oo 
23:OO 
24 : 00 

2:oo 
l:oo 
3: 00 
4:OO 
5:oo 
6: 00 

8: 00 
9:oo 
10 : 00 
11 :oo 
12 : 00 
13:OO 
14:OO 
15 :oo 
16:OO 
17:OO 
1s:oo 
19:oo 
20:oo 
21:oo 
22:oo 
23:OO 
24: 00 

2:oo 
l:oo 
3: 00 
4:OO 
5:oo 
6:OO 

TEMPERATURE 
O C  

-7 
-6 
-1 
3 
4 

4 
3 

4 
3 

0 
2 

-1 
-2 
-2 
-3 

-3 
-3 

-4 
-5 
-6 
-5 

-2 
-4 

-4 
-3 
0 
3 

5 
5 

5 
5 
5 
5 

2 
4 

1 
-1 
-2 
-1 
-1 

2 
1 

1 
-1 
-1 
-2 

RELATIVE 
HUM1 D I  TY 

% 

89 
88 
74 
63 
45 
46 

45 
45 

54 
47 

64 
73 
81 
84 
86 
87 
87 
91 
92 
92 
91 
90 
91 

90 
86 
72 
53 
40 

40 
38 

37 
37 
35 

41 
35 

61 
62 
71 
72 
71 
69 
69 
75 
81 
85 
89 

WIND 
W E E D  
b / h )  

2 
3 
2 
2 
8 
10 
8 
6 
3 
2 
2 
2 
2 
2 
2 
5 
3 

2 
2 
2 
3 
2 
3 
2 
2 
:2 
.3 

1 0 
1 1  

1 I) 
1 't 
11 
1 :I 
S 
6 
!j 
:I 
'7 

.> 
'> 

.. 

._ 
I3 
!; 
'> 
'7 
.. 
.. 
0 .> 

D I R E C T I O N  
WIND 

O true 

190* 
170 
190* 
150' 
90 
90 
90 

loo* 
90 

45 
75 * 

100 
95 

100 
95 

2 45 
2 7 P  
22 P 
2 2 P  
21P 
60 

240 
210 

15 5 
155' 
195 
195 
195 
210 
180 
210 
210 
200 
225 
300 
310** 
140* 
170' 
185' 
330' 

320 
310 

315' 
310' 
310 
30W 
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b O N I T O R I N G  
N O I S E  

SITE 

X E A F Z S T  
B . C .  HYDRO 

WEATHER 
S T A T I O N  

DATE 

3 5 Feb. 18 

Feb. 19 

Feb. 19 

Feb. 20 

T I M E  

7:OO 
8 :OO 
9:oo 
1o:oo 
11:oo 
12:oo 

14: 00 
13: 00 

16:OO 
15 :oo 

18:OO 
17:OO 

20: 00 
19 : 00 

21:oo 
22:oo 
23:OO 
24:OO 
1:oo 
2 :oo 
3:oo 
4:OO 
5 :oo 
6:OO 
8:OO 

1o:oo 
9:oo 

11:oo 
12:oo 
13: 00 
14 : 00 
15 : 00 
16 : 00 
17 : 00 
18:oo 
19:oo 
20:oo 
21:oo 

23:OO 
22 : 00 

24:OO 
l:oo 
2:oo 
3: 00 
4: 00 
5:oo 
6:OO 

TEMPERATURE 
OC 

-4 
-5  
-3 
-2 
1 
2 
2 
2 
3 

2 
3 

-1 

-2 
-2 

-3 
-3 
-3 
-4 
-4 
- 5  
-5 
-5 
-5  
-5 
-5 
- 3  
-2 
0 
0 
1 
2 
3 
4 
3 

0 
2 

0 
-1 
-1 

-1 
-1 

-2 
-1 

-2 
-2 
-2 
-2 

HUMIDITY 
R E L A T I V E  

% 

71 

71 
71 

64 

54 
56 

61 
. 65 
66 
65 
67 

85 
79 

84 
84 
84 
84 
85 
85 
85 
86 
86 
85 
86 
86 
87 
82 

76 
77 

76 
72 
62 
54  
5 4  
63 

80 
76 

79 
79 

80 
80 
81 
82 
82 
82 
82 
82 

D I R E C T I O N  
WIND 

O t r u e  

180 
190* 

170' 
105 
loo'* 
35 5 
35 5 
355 
360 
35 5 

360 
35 5 

340* 
2 80* 
2 10 
200 
220 
205* 
2 10 
200 

19s 
195 

190 
190 
180 
195 . 

23P 
185* 

100 

40 
45 

25 ** 
30 

545 
330 
S O *  
290' 
205 
190 
190 
190 
190 
195 
195 

205 
225' 

220* 

BRlTlSH 
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MONITORING 
N O I S E  

S I E  

NEAREST 
B. C. HYDRO 

WEA?HER 
S T A T I O N  

DATE TI  ME 

4 2 Mar. 10 8:OO 

10 : 00 
9:oo 

11:oo 
12:oo 
13:oo 

15:oo 
14:OO 

17:OO 
16 : 00 

1B:OO 

20 : 00 
19 : 00 

21:oo 
22:oo 
23 : 00 
24: 00 

Mar. 11 1:00 
2:oo 
3: 00 
4 :00 
5 :oo 
6:OO 

EWEMTLIRE 
OC 

-7 

-1 
-5 

2 

5 
4 

6 
6 
5 
5 
4 
2 
1 
1 
1 

1 
1 

1 
1 

-1 
-1 
-1 
-1 

R E L A T I V E  
HUMIDITY 

% 

91 
79 
55 
34 
14 
5 
5 

11 
6 

18 
30 
42 
51 
56 
56 
57 
57 
5 %  
59 
62 

67 
67 

65 

WIND 
S P E E D  
(km/h) 

2 
3 
3 
5 
10 
10 
8 
10 
6 
5 

3 
5 

3 
2 

3 
3 
3 
2 

5 
3 

5 
6 
5 

D I R E C T I O N  
WIND 

'true 

40 

360* 
35'' 

315 
23s 

2 40 
240 

240 
230 
255*' 
15** 

360** 
35 
25 
45 

45" 
35 

355*' 

50 
45 

45 
50 
4s 

Variable 

** Changing 

Source: Xarford, Kennedy, Wakefield, Ltd. J j  

~~~~ ~~~ 
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REGION I.oCArION/SOIL GROUP AREA (ha) WKI'ER VOLUME (104m3)  

Sub-Region Low1 ands * 790  602 
Ilighlands * 1440 1098 

TOTAL 2 230  1700 
Floodpiain  Soiis 6 4 

1652  1095 
29 

TOTAL 1716  1125 
SUB-REGION Floodplain  Soils  183 84 

__ 

I 

SUB-REGION 
I 1  Upland Soils 

I11  U p l a n d  Soils  1129  748 
TOTAL 1312  832 

11 
Upland Soils  750  497 

SUB-REGION Floodplain  Soils 
-~ 

25 
IV 

TOTAL WATERSHED ' 6033  4165 

REGION 
- 

SEASONAL DISTRIBUTION ( 1 ~ 4 ~ ~ ) .  
- 

MAY JUNE  JULY AUGUST SEI'TEMBEII TOTAL 

SUB- REGION 23n 323  527 408 204  1700 
1 

SUB-REGION 
I 1  164 213  34 7 271  129  1124 

111 119 158  258 202 95  8 32 
SUB-REGION 

- -  . . . . . .  " ......... "" ~~ .. .~ ~. ......... ..... " 

SUB-REGION 

"" - __. . . . .  ........ ........ ................ . . . . .  "~ 

IV 
.. . . .... . ..... T O ~ ~ L  WAFCRSllED 

73 97 
594 

158 
" ". . _  ....._".̂..r..."".,. 57 " 50 123 

79 1 1290  1004  485 A164 
8 .  

-~ . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  ....... ....... " ......... .. 

* Dased on CI.1 agricultural  capability infornlation 
. ~- .-.. - 

Source: Beak Consultants Ltd., 2/ Rev. 1 Feb. 1979. 
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REG I ON 
A L L  SEASON 

so1 L CIIOUI' 
SPRING I'ASTUIIE(6 w k s . )  

AREA* WATER VOLUME'" AREA WATER VOLUME AREA 
TOrAI,  

- 
wKrc1t VOLUME - 

SUB-REGION I Upland  Soils"'   260  198 105 - 19 365 - 217 "_"""""_"~""""""""""" 
SUB REGION F l o o d p l a i n   S o i l s  16 7 . - 16 7 

I 1  Upland S o i l s  394 261 57 9 45  1  2 70 

mrAL 410  268 5 7  9 467 2 7 7  

111 Upland S o i l s  368 248 26 1 42 629  290 
SUB-REGION F l o o d p l a i n   S o i l s  189 87 - - 189  87 

TOTAL 557 335 261 42 818  377 
SUB-REGION FloodDla in   So i l s  - - 12 1 12 1 

IV U p l a n i   s o i l s  189  120 83 13 272 133 
.. TOTAL 189  120  95 1 4  284 134 

TOTAL F l o o d p l a i n   S o i l s  205  94 12 1 217  95 
WATERSllED Upland   Soi l s  1211  827 506 83 1717  910 

TOTAL 1416  921 518 84 1934  1005 

" 

REGION 

SUB-REGION 39 46 61 4 8  23  217 

45 54 83 65 50 27: 

SUB-REGION 
1 1 1  

72 
~~ ~ 

79 105 82 39 377 

26 14  134 

TOTAL 182  207  286  224  106  1005 
#!"rCDS!!':D 

- * A r e a s   a r e   e x p r e s s e q   i n   h e c t a r e s  wlllle water  volumes are expres sed  i n  (l$)$) 
** A 1 1  s o i l s   a r e  assumed t o  be .   up land   so i l s  as a s u f f i c i e n t   c h a r a c t e r i z a t i o n  was n o t  a v a i l a b l e .  

BRITISH 

COLUMBIA 
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S p e c i e s  

Chinook 

S o c k e y e  

Coho 

P i n k  

T o t a l  

P r e s e n t  

128,151 

2 , 2 9 1 , 6 0 7  

73 ,048 

470.767 

2.963.573 

P o t e n t i a l  

257,652 

3 ,647,065 

1 4 8 , 8 8 3  

8 0 5 , 6 2 8  

4 ,857.228 

- x 

100 

60 

105 

70 

65 

Source:  Environment  Canada a/ 
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I r r i g a t l e  Land Acreage  (without  oroiect) 
Pro jec ted   I r r iga ted  

Upper S i te -Spec i f ic  Upper S i te -Spec i f ic  
Hat Creek  Studv Area* Hat Creek - Study  Area* 

Prefer red  
Crop - ( h 2 )  ( h 2 )  ( h 2 )  - (!a?) 

Tomatoes 0 1 . 7  0 1 . 6  

Corn Si lage  3 . 7   3 . 7   3 . 4  3 . 4  

Cabbage 0 2 . 4  0 2 . 5  

Hay 1 8 . 9  2 5 . 7   7 . 4  1 2 . 9  

Pas ture  15.6 3 2 . 0  5.4** 1 1 . 2  

Tota l  3 8 . 2  6 5 . 5   1 6 . 2  31 .7  

*Excludes a small por t ion  of the s i t e   s p e c i f i c   s t u d y   a r e a  which occurs   in   the  
lower Hat  Creek  Valley. 

**1.2 km2 a l l - season   i r r iga ted   pas ture ;  4 . 2  ! a 2  spring  pasture .  

Source:  Canadian Bio Resource:, Consultants, L t d . ,  -61 
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CROPLAND GRAZING lAND* 

Winter Feed 
(7 Months) 

ha x Mg/ha = Mg 
(2  Months) 
Spring** Summer*** 

(3  Months) 
h a  t ha/AUM = AUM ha i ha/AUM = AUM 

Pro jec ted   p roduct iv i ty  
without   project  

I T o t a l  
Animals 

g r a s s  - a l f a l f a :  A: 
(655) x (5.6) = 3724 (2700) + (0.62) = 4355 (2700) + (5)  = 540 

wet land  hay : 0, c: 
(142) x (6.8) = 966 (4800) t (1.23) = 3903  (45,000) t (6) = 7500 

spr ing   pas ture :  
(520) ? (0.6) = 867 (7,000) t (10) = 700 

a l l - season   pas ture :  
(170) ? (0.5) = 340 

a l l   s eason   pas tu re :  
(170) t (0.5) = 340 

D: 

E ,  F, G ,  11: 

J: 

5527 Mg 
3476*** 

9465 AUM 
4733 

9081 AUM 
3027 

%razing  land  vegetat ion  associat ions:  A = Kentucky Bluegrass;  B = Bunchgrass - Kentucky Bluegrass;  
C = Sagebrush - Bunchgrass; D = Douglas-fir - Bunchgrass; E = llighland  Grasslands  and  Alpine  Tundra; 
F = Vouglas-fir - Bunchgrass - Pinegrass; G = Douglas-fir  - Pinegrass;  H = Engelmann Spruce - Grouseberry - 
dron, Engelmann Spruce - S a l i x  app. - Ileather, Engelmann Spruce - Horse ta i l .  
Pinegrass;  J = Engelmann Spruce - Lupines - Grouseberry, Engelmann Spruce - Grouseberry - White Rhododen- 

*Assumed that   present   range  carrying  capaci ty  w i l l  improve  over a 20 yea r   i n t e rva l   t o  a l e v e l  60-70 
percent  of  potential   (Table 3 . 4 - 2 4 ) .  

***Assumed tha t   p resent  summer range  productivity and  timber  removal  (clear  cutting) rate remain  the same. 

I ****Assumed t h a t  one AU. including  allowance for required number of bu l l s ,   r equ i r e s   1 .59  Mg forage  over a 
6 month i n t e r v a i ;  and t h a t  c a t c i e  graze on nay  iand  stubbie  for  one moncb i n   f a i i .  

r 

Source:  Canadian 010 Itesources  Consultants, 1.td. a/ 
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1!376 

1978 

1980 
1982 

1984 

1986 

1988 
1990 

Local 
Study Area Kamloops C o m i t i e s  Re{@ 

Other  
Regional T o t a l  

3,450 

3,505 

3,740 

4,195 

4,195 

4,385 

4,535 

4,685 

26,300 

28,150 

30,200 

32,300 

34,650 

37,100 

39,750 

42,600 

4,550 

4,760 

5,000 

5,255 

5,515 

5,800 

6,090 

6,400 

34,300 

36,410 

39,!.95 

41, ?I5 

44,325 

47,2145 

50, :i30 

53,635 

* Tota l   popu la t ion   rounded  t o  t h e   n e a r e s t  100. 

Prepared by: S t rong  Its11 & Assoc ia t e s ,   L td .  - 1/ 

\\ BRITISH BASCO  SEWlCElj OF CANADA LIMITEU:hronmental  Conrultnnrr I 
PROJECTED LABOUR FORCE IN THE HAT TABLE 4.5-1 

P.=T THREE 



1976 

1978 

1980 

1982 

1984 

1986 

1988 

1990 

LOCAL AREA O I S T R I U U T I O N  
Ash- Cache  Unincor- 
c r o f t  Creek C l i n t o n  Li l looe t   pora ted  TOTAL 

2,030 

2,100 

2,455 

2.155 

2,455 

2,685 

2 ,  a60 

3.035 

1,050 

1,095 

1,205 

1,205 

1,205 

1,355 

1.175 

1,595 

810 

810 

810 

1.155 

1,155 

1.155 

1,155 

1.155 

2,220 

2 , 2 2 0  

2,220 

2,785 

2,785 

2.785 

2.785 

2,785 

1,390 

1,390 

1,390 

1,390 

1,390 

1,390 

1,390 

I ,  390 

7,500 

7,615 

8,080 

8,990 

8,990 

9.370 

9.665 

9,960 

* 

t. 

Est i iaa ted  by.Strong  l la l l  G Associa tes  Ltd. 
(hoes not  include  Indian  Reserves) 

Total population rounded t o   t h e   n e a r e s t  100. 

Prepared by: Strong l l a l l  6 Associates ,  I.td. A/ 

IlAT CREEK REGION 
~~~~ 

~~~ ~ 

Local 
- 

Area Karnloops 
Other  Regional  Total t t  

Communities Ikgion 

7,500 

7,615 

8,080 

a ,990 

8,990 

9,370 

9,665 

9.960 

sa, 300 

61,900 

65,500 

69.200 

73,400 

77.600 

82.300 

86,900 

11,500 

11.900 

12,300 

12,800 

13,300 

13.800 

11,300 

11,800 

77,300 

81,400 

85,900 

91,000 

95,700 

100, aoo 
106,300 

111,700 

EBASCO SERVICES 017 CANADA  LIMITED; Environmental Consultants 
COLUMBIA 

HYDRO AND POIWLATiON PROJECI'IONS WITllOU7 TIE IIAT CREEK PROJECI' TABLE 4 . 5 - 2  

1976-1990 

AUTHORITY I w w  1.1 REI: THE  HAT CREEK PROJECT-  Detailed  Environmental  Studies 



1976 
1978 
1980 
1982 

1984 
1986 

. 1988 
1990 

Local Area 
($  Mill ion)  

42.0 
43.2 
47.0 
53.8 

5 3 .  a 
56.9 
59.4 
61.8 

T o t a l  Region 
($ Kil l ion)  

453.8 
505.  1 
563.8 
631.4 

701.9 

781.6 
872.0 

969.4 

Prepared. by:  S t r o n g  Hall 6 Associates, Ltd. .L! 

COLUMBIA 

HYDRO AND 

POWER 

TABLE 4 . 5 - 3  
PROJECT, HAT CREEK REGION 



In S e r v i c e  
C o n s t r u c t i o n   . , D i r e c t  
Labour Force 

Project Locat ion  Year Peak 
Opera t ing  

Labour  Force 

1. Rock Crushing  Plant  Ashcroft/MacAbee  1977  50  40 

2. 

3.  

4. 

5 .  

6. 

7. 

8. 

9. 

Columbia Lime 

Bethlehem  Lake Zone 

b r n e x  Expansion 

L i l l o o e t   P r i s o n  

Valley  Copper  Phase I 1  

Copper   Process ing   P lan t  

Ilighmont Mine 

Transmission Line  
Kelly  Lake/Nicola 

C l in ton  

I l ighland  Val ley 

l l ighland  Val ley 

L i  1 looet  

l l ighland  Valley 

I l ighland  Val ley 

I l ighland  Val ley 

Nicola 
Kel ly  Lake t o  

1981 

1979 

1979 

1982 

1985 

1987 

1990 

1988 

100 

1,050 

1,600 

150 

2,050 

1,000-1,500 

1,050 

285 

1 2 5  

180* 

4 00 

200 

550 

425 

4 2 5  
- 

* In a d d i t i o n ,  20 i n d i r e c t  jobs in   equipment  
repa i r   and   main tenance   and  steel b a l l  manu- 
factur ing  have  been  assumed.  

Prepared by: S t r o n g  l l a l l  6 Associa tes ,   L td .  1/ - 
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1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

Ashcroft*  Cache  Creek*  Clinton*  Lillooet* - 

35 

175 

20 

60 

170 
285 

115  7s 

90 60 

90 60 

Detailed  methodology f o r  determining  the 
community  location of incremental  employ- 
ment recipients is developed  in  the 
Socio-economic  Report. 

. .  

Prepared by: Strong  Hall & Associates, Ltd. L/ 

BRITISH 
COI.UMBIA 

EBASCO SERVICES OF CANADA LIMITEL):Ennronmcntal Conruluntr 

POW E R 
HYDRO AND 

THE HAT CREEK PROJECT - Detailed Environmental Studies AUTHORITY 

TOTAL  EMPLOYMENT INCWtENTS IN THE LOCAL 
STUDY W A  WITHOUT THE HAT CREEK PROJECT 

1076- 1090 

TABLE 4 .5 -5  

P.ART THREE 



Unit 
Type 

I 
Single Family 

and 1)uplex 

I Mobile llomes 
I 

Multi-Family 

Estimated 
Ilousehold Municipality 

S i z e  Lillooet Clinton Cache  Creek Ashcroft 

3.6. 95-100  60-65 95 - 100 160-165 

3.6 I 70- 75 I 40 - 45 I 15-20 I 25- 30 

~ ~ ~~~ 

2.1 20- 25 10-15 35 - 40 55- 60 

Prepared by: Strong Ilall & Associates. L t d .  - I/ 

BRITISH 
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TABLE 4.5-6 
IMNGE 01: IIEQUIREI) DWELLING UNITS 



- Location  1981 1986 

Highway No. 1 
China Bar Tunnel* 11,000 7,500 8,900 

Highway No. 1 
South of Ashcroft  9,900 6,700* 8,000 

H:.ghway No. 1 
A!: Cache  Creek* 14,900 10,100 12,000 

HLghway  No. 9 7  
South of Carquile  8,500 10.000 11,500 

Highway No. 12 
E a s t  of Pavi l ion 500  550  600 

H.ghway No. 12 West 
of Highway No. 97 800 850  900 

- - ” 
1991 

* In te rpola ted  and ex t rapola ted  f rom Minis t ry  of Highways 
t rend   da ta  and  1986 pro jec t ions .  

Source:  Strong  Hall & Associates ,  L t d .  L/. 

c BRITISH kBASC0 SERVICES OF CANADA LIMlTEED:Environrnentnl Consultants I 
COI.UMBIA PROJECTED TFUFFIC. GROWTH AT SELECTED POINTS 
HYDRO  AN0 t k T  CREEK STUDY R E G I O N  
POWER (JULY-AUGUST AVERAGE DAILY VEHICLES) 
AUTHORITY THE HAT CREEK PROJECT - Detailed Environm*ntal Studies 

T ~ L E  4.5-7 
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Fiscal   Factor  

Estimated 
I'opulation 

Non-Property 
Tax Revenues 

($ +OOO) 
____ 

Revenue Required 
from Projec t  
!I( * Q Q Q )  

Tot31 
Expenditures 

($ 000)  

Projected 
Taxable 

Assessments 
- 

Projected Tax 
(Mill Rate) 

Municipali ty 

Ashcroft 
Cache  Creek 
Clinton 

Ashcroft 229.5 
Cache Creek 
Clinton 

116.0 

Ashcroft 174.5 
Cache  Creek 114.0 
C l  inron 20.0 

Ashcroft 
Cache Creek 

404 .O 

Cl inton 
230.0 
117.0 

Ashcroft 
Cache  Creek 

4935 .O 
4347.0 

Clinton 1822.5 
" 

Ashcroft 
Cache Creek 

35.4 

Clinton 
26.2 
14.3 

1980 

2455 

810 
1 m 5  

284.5 
133.5 
91.0 

185.0 
114.0 
26.0 

469.5 
247.5 
117.0 

4  760 ..O 
5769.0 

1822.5 

32.1 
24.0 
14.3 

x Selected Ye 

1155 I l l S 5  
I 

263.5 
126.5 126.5 
263.5 

122.0  127.0 

206.0 
121.0 

206.0 
121 .o 
53.5 I 

48-5 I 
469.5 

247.5  247.5 
469.5 

175.5 175.5 

5769.0 5769.0 
4760.0 4760.0 
2599.0 2599.0 

20.6 
I 

y+FE 
1155 I 

I 
299.5  317.5 

122.0 
150.5 161 .O 

122.0 

253.5 
120.0 

271.0 
134.5 
53.5 

1 

553.0 588.5 
271 . O  295.5 
175.5 175.5 

I 
6310.0 6721 . O  
5298.0 
2599.0 

5723.0 
2599.0 

10.3 

20.6 
23.5 
20.6 
i 

337.5 
175.0 
122.0 

.I 36.5 
287.5 

53.5 

625.0 
311.5 
175.5 

6125.0 
7132.0 

2599.0 

20.6 

Prepared by: Strong  i iai i  b Associates,   Ltd.  I/ 

BRITISH 
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Measurement 
S i t e  

"Lec!" ( 0 . 5  IIR) Values 
Distance Prom 

Locat ion Excavation (DAY) Trench "A" (m) 
With Trench A Baseline  "Leq".Values 

32 33 
of d r i l l  
125 m eas t  

ho le  76-138 
I I t I 

2 ..,- 
l O L . 0  3: 38 1 76-144 

!!ri 11  !!ole 

3 8 2 3 . 0  30 

source: llarford. Kennedy. Wakefield  Ltd. r/. 

49 Ilri 1 1  Ilole 
76-168 

BRITISH 

COLUMBIA 

HYDRO AND 

POWER 

AUTHORITY 

I E X I S T I N G  AND MCASIJIIEL) "Leq" VAI.UL.:S AT SELECI'BD ht0Nl'l'ORINC Sl l l iS NEAR 'I'RENCII "A" I 1'AUI.E 
2.5-1 

I THE HAT CREEK PROJECT- Delailed Environmelilal Sludies 



~ ~~~ 

Impact  of Land Alienation 

Water Use Project  Area  Water Q u p i i t y  
Category Act iv i ty  (ha1 ( l o 4  m / ) 

Base Project  Scheme: 

Present ly  Mine 12.5  8.3 
I r r i g a t e d  
Land Offsites 

Plant  16.2! 
16.6 

10.7 
13.8 

Sub-total  45.3  32.8 

Projected Mine 113.0 74.6 
I r r i g a t e d  P l a n t  - - 
Corn Of f s i t e s  61.5  40.6 

" - 

- 
Sub-total  

- 
174.5  115.2 

Projected Mine 47.7 
I r r i g a t e d  P l a n t  - 
Spr ing   Offs i tes  
P a S u r e  

5.7 

Sub-total  53.4 
- 

7.6 

0.9 
- 

8.5 

Total  Mine 173.2  90.5 
Projected P l a r t  
Use Offs i t e s  

16.2  10.7 
83.8  55.3 

156.5 
- 

Total  273.2 
- 

Alterna te  Schemes: 
h e s e n t   l y   O f f s i t e  105.0 78.0 

Land 
I r r i g a t e d  

Other Imuacxs - 
Water Use Category  Project  Activity 

Water Quantity 
(104 m 3 / d  

Loss of  Present  Storage  Finney Lake Dewatering 1 2  
Conveyance Disruption  Finney Creek Diversion 12' 

Hat  Creek Diversion 23 

Total  4 7  

- 

excludes 1.2 x l o 4  m3/a of u s e   l o s t  due t o  Finney Lake dewatering 

Source: Beak Consultants L t d .  11. 
BRITISH 
COLUMBIA 

EBASCO SEWICES OF CANADA LIMITED: Environmental Consultants 

POWER 

HYC)RO AND 
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ASHCROFT 

Without P ~ o j e c t  With Project  

- Year Pouulation Usage* Population Usage 

1 9 7 6  2030 1847 - - 
1 9 e c  2455 2234 30 71 2795 

i-9 8 6 2685 2443 4665 4245 

1 9 9 0  30 35 2762 5242 4770 

CACHE CREEK 

Without P r ?  \With Project  

- Year Population Usage Population Usage 

1 9 7 6  1050 956 - - 
1980 120s  1097  1509  1373 

1 9 8 6  1355 1233 2330 2120 

1 9 9 0  1595 1451 268 3 2442 

*Water usage figurtz are m3/d 
Based  o n  a s s u m e d   c o n s t r u c t i o n   s t a r t  in 1 9 7 6  

Prepared by: Beak Consultants Lrd. 3 / .  

COLUMBIA 

HYDRO  AND 

POWER 
AUTHORITY  THE HAT CREEK PROJECT - Detailad Environmental Studies 

POPULATION AND SURFACE WATER USAGE 
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llabitat Maintenance  Level  October-March 

Flushing Flow 
Optimum 
Ouisianriing 

Good 
Excellent 

Fair or Degrading 
Poor or Minimum 
Severe  Degradation 

0.42(60-100%) 
8 .28 (40%)  

0.14 (20%) 
0.21(30%) 

0.07(10%) 
0.07 (10%) 
<0.07(<10%) 

Recommended  Hat  Creek  Minimum  Flow 

Base Flow Period  October-March 0.21 m3/s 
Base  Flow  Period  April-September 0.28  m3/s 
Flushing  Flows (for two  week  duration  during  May-June)  1.42 m 3 / s  

Flow Regime (m3/s) 
* 

Freshet  April-September 

1.39(200%)** 
0.42(60-100%) 

ijO.&i<60%j 
0 .35 (50%)  
0.28(40%) 
0.21(30%) 

<O.O7(ClO%) 
0.07(10%) 

* * X  values  relate to flow  regime  expressed as a  percentage of mean  annual  discharge 

Prepared by: Deak  Consultants Ltd. E/. 

*Based  upon  Upper Ilat Creek  Station  annual  discharge of 0.71 m 3 / s  

BRITISH 

COLUMBIA 
EBASCO SERVICES OF CANADA  LIMITED; Environmental  Consultants 

HYDRO AND 

PART F W K  THE HAT CREEK PROJECT-  Detailed  Environmental  Studies AUTHORITY 

INSTREAM  FLOW  REQUIREMENTS  IN HAT CREEK POWER 

APPLICATION OF TllE MONTANA  METHOD  FOR  EVALUATING TABLE 
3 .2 -3  



Parameter* 

rll 
F i l t e r a b l e  Residue 

Alka l in i ty   (as  CaCO,) 
Chloride 
Fluoride 
Ni t ra te   (as  N) 

Ortho-I'hospllate (as P )  
Kjeldahl  Nitrogen  (as N) 

Arsenic 
Sulphate 

Cadmium 
Boron 

Chromium 
Calcium  (as CaC03) 

Copper 

Lead 
1 ron 

Magnesium (as  CaC03) 
Mercury 
Sodi um 
Vanadium 
Zinc 

J 

Dewatering  Quality** 

7.5 

Projected Mine 

1400 

870 
4 
0.2 

7 r  
J.J 

< 0.06"" 
14.0"' 

140 
: 0.03 

< 0.009 
< 0.05 
< 0.005 
120 
< 0.010 

< 0.08 
< 0.006 

128 
< 0.015 

315 
< 0.0003 

< 0.05 
1.0 

Coal A * * * *  -~ 

2560 

710 
74 

6.95 

" 

0.05 
7.0 

43.95 
0 .3  

0.03 
0 .3  

< 0.002 
10.7 
0.25 
2.4 

< 0.02 
3.3 

17.0 

368.2 
< 0.01 

" 

0.002 

0.213 

Coal B**** 

7.2 
2735 
" 

540 
52 

0.1 
5.3 

0.2 
63.9 
0.02 

< 0.002 
0 . 3  

24 .2  
0.075 
3.5 

< 0.02 
0.9 

18.3 

" 

2 86 
< 0.01 

0.005 

0.125 

Coal C**** 

5.0 
1658 
" 

2 70 
40 
0.2 
0.3 

0.1 
127.8 

0.04 

< 0.002 
0.1 

13.7 
0.05 
1.9 
1.0 

< 0.02 
35.4 

" 

174 
< 0.01 

0.002 

0.125 

Low-tirade Waste+'+* 

7.8 
1520 

393 
40 

I " O * * t * t  
I V Y  

0.08 
2 . 4  

0.15 

0.06 
0.12 
0.002 

37.5 
0.2 
2.45 
5.7 
0.02 

31.02 
0.004 

0.01 
0.125 

" 

30.0 

267 

* A l l  parameters  expressed i n  mg/l except plH which is  i n  u n i t s .  
* *  Based on da ta  for Well R1176-19 and Bucket Auger llole 117 a s  g iven  i n  Table 3 . 4 - 1 ,  Par t  Three. 
t t t  Does not  include  any  contribution from b la s t ing   r e s idua l s .  

* * * * *  Estimated by BEAK u t i l i z i n g  UOD of Total   Extractable   Tests  and mult iplying by r a t i o  of F i l t e r a b l e  Residue 
* * * *  A t  low pore volume displacement (see  Table 3 . 4 - 4 ,  Part Three). 

ex t r ac t ed  i n  24 hours t o   T o t a l  Extractable  Fil terable  Residue. 

:ource: Beak Consultants L t d .  3 1 .  - 
BRITISH 
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15 
16 

28 
18 

31 
34 
35 
37 

41 
38 

4 2  
45 
4 7  

51 
52 
54 

56 
55 

57 
58 

60 
59 

Lake 
U n c l a s s i f i e d  

so 

0.8 
12.5 

11.3 
- 

- 
- 
- 
- 

146.7 

4.9 
11.8 

2 . 4  

120.2 
89.0 

9 . 3  

85.0 
35.2 

8.6 

- 

20.2 

- 
- 
- 
- 

60.7 

0.8 
12.5 
0 .8  

11.3 
1.6 
0.2 
8.9 

150.3 
27.5 

10.9 
13.8 
11.8 

10.1 
207.1 

20.2 

120.2 
60. n 
35.2 
85.0 
8.6 

75.1 
2 4 . 3  
24.5 
0.9 

63.1 

Moderate 
Moderate 
Moderate 
Moderate 
Moderate'" 

Moderate 
Moderate** 

Moderate 
Moderate 
Moderate 
Moderate 
Low 
LOW 

Moderate 
Low 

kbdera t e  
Moderate 

Moderate 
!jig11 

Iligh 
Moderate 
Moderate** 
hboderate 
- 
- 

* See .r?,p 4-4, ,b 11 

+*  Denotes u n i t s  w i t h  a moderate overa l l  s e n s i t i v i t y   r a t i n g   h u t   h i g h l y  sensi.tive t o  a s p e c i f i c  s o i l  pa rawe te r .  
- 

Source: TEIW Environaental   Resource  Analyst .   Ltd.  I/, 
BRITISH 
COLUMBIA 

EBASCO SERVICES OF CANADA LIMITED;  Environmental  Consultants 
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Association 
Vegetation 

Engelmann  Spruce  Grouseberry 
Pinegrass 

Douglas-Fir-Pinegrass 

Douglas-Fir-Bunchgrass- 
Pinegrass 

Willow-Sedge Bog 

Kentucky Uluegrass - 

Facility  Component (ha) 

Construction Plant Makeup  Water  Medicine  Creek llarry Lake 
Camp  Site  Reservoir  Ash  Disposal Ash Disposal  Total  Sensitivity 

57.9 31 .o 6.5 95.4 Low 

- - 

0 . 8  22.4 

6.6  328.0 31.8 438.5 Low 

- - - 1.3 Moderate 

- - 8.5 8.5 Moderate 

- 8.1 - 8 . 1  Ili gh 

7.6  306.7 133.8 471.3 I.ow 

jource: TERA  Environmental Resource Analyst, Ltd.  - 11. 

BRITISH 
COLUMBIA 

EUASCO  SERVICES OF CANADA  LIMITED; Environmental  Consultants 
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F a c i l i t y  

CP1* 

CP2* 

CP4* 

CP5* 

CP3 

CP6 

P1 

e2 

P3 

€4 

P5 

S u b t o t a l  

% Local 
Study Area 

Af fec t ed  

F a c i l i t y  
T o t a l  

Area (ha) 

13.2 * 
0.02 * 

0.02 * 
0.06 

0.06 * 
3.1 

92.0 

1.1 

0.3 

67.3 

4.8 

168.7 
- 

0.1 

Fnge lmnnn 

Lodgepole   Douglas-f i r /   Douglas-f i r /  
P ine   P inegrass   Bunchgrass  

Spruce 
PonrlnroRa 

Pine-  

0.02 * 

1.1 

9.2 

1.2 

57.2 3.4 

4.1 

17.8 
- 
57.2 

- - 
1.2 

0 . 2  <o. 1 <o. 1 

Aspen 
Mid E l e v  

Grass l and  

13.2 * 
0.02 * 

0.06" 

59.8 

0.5 

60.3 
- 

2 . 2  

0.06 

0.8 

23.0 

1.1 

0.3 

6.7 

0 . 2  

32.2 
- 

0.6 

i 
F a c i l i t y   o v e r l a p s   w i t h  P 1 ,   a r e a s   n o t   i n c l u d e d   i n   s u b t o t a l .  

Source:  TERA Environmental   Resource  Analyst ,   Ltd.  21. 
EBASCO SERVICES Ol; CANADA LIMITED; Environmental Consultants 

COLUMBIA 

HYDRO AND 

" 

IIABITATS LOST BY CONSTRUCTION 
3 .3 -3  OF PROPOSED  IIAT CREEK THERMAL GENERATING PUNT 
TAD1.E 
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Total 
Engelmann 

Feci H t y  
Spruce 

Lodgepone Doug las - f i r /  Mid E l e v  
F a c i l i t y  Area (ha)   Pine  Pinegrass   Aspen  Grassland 808 Waterbodies 

Case  Scheme Ash 
Pond p l u s  Convey-  673.6  218.0 149.0 60.8  232.6 
ance  Sys t e m  

Wet A l t e r n a t i v e  
Ash Pond f o r   F l y  
Ash;  Dry Dump 
for Rottom Ash 

13.2 

854.2  218.0  176.5 63.7 381.5  13.2 1.3 

I Difference   f rom 
base Scheme +180.6 +27.5 +2.9 + 148.9 +1.3 

I Dry Ash Scheme #I 303.6  72.9  2.9  226.5 1.3 

I Difference   f rom 
Case Sc!ien;e -370.0 -218.0 -76.1 -57.9 -6.1 - 13.2 +l. 3 

I Dry Ash Scheme #I1 260.5 45.8 2.9 210.5 1.3 

I Base Scheme 
Dif fe rence   f rom -413.1 -218.0 -. 103.2 - 57.9 - 22.1 - 13.2 + 1.3 

I 
Source: TERA Environmental  Iksource Analyst ,  1.L-d. 21. - 

EBASCO SEKVICES OF CANADA LIMITED; Environmental  Consultants 
COLUMBIA 

t lYDRO AND COMPARISON OF HABITAT TA8LE 
3 . 3 - 4  AREAS  LOST BY AS11 DISPOSAL  SCllEMES 

THE HAT CREEK PROJECT - Detailed  Environmental  Studies PANT FOUN 



Land A l i e n a t e d   b y   P r o j e c t  
( S i t e   S p e c i f i c   S t u d y   A r e a )  

Pro jec ted   Probable  
I r r i g a t e d  Land 

P ro iec t ed   P robab le   Graz ing  Land 
Deeded  and  Leased Grazine Perntit 

E n t i r e  
Farm P l a n t  Mine P r o j e c t   P l a n t  Mine P r o j e c t   P l a n t  

E n t i r e  

Unit  (ha)  (ha)  ([la)  (ha)  (ha)  (ha)  (ha)  (ha)  (ha) 
Mine P r o j e c t  

E n t i r e  

4 

5 

6 

7 

8 

9 

11 

13 

U n c l a s s i f i e d  

T o t a l  

0 ’  0 

91 178 

1 4  16 

13  26 

0 13 

0 3 

0 < 1  

0 5 

26 32 

0 

156 

0 

0 

36 1 

0 

0 

0 

0 

177 

68 1 

862 

245 

3 

0 

0 

0 

200 

207 0 0 .  0 

1,019 0 0 0 

961 0 0 0 

269 0 0 0 

397 2 79 4 310 

14 36 14 6 3  

< 1  0 0 0 

0 0 0 0 

2 10 0 0 0 

7 144 273  517 2 168 3077  315 18 373 

ourre: Canadian Bin Resnnrces Consnl tantn I . td .  31.  - 
EBASCO  SERVICES OF CANADA LIMITED; Environmenlal Consultants 

COLUMBIA 

HYDRO AND LAND ARFA PREEMPTED  FROM  PROJECTED 
PROBABLE AGRICULTURAL  USES 

1’AUI.U 
3.3-5 
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Farm 
U n i t  

1 

2 

3 

4 

5 

6 

7 

'8 

9 

10 

11 

12 

13 

~ 

Unclassif ied 

Total 

Deeded Land 
Current Project   Current   Proiect   Current   Proiect  

Leased land Permit Land 

Acreage  Requirements  Acreage 
(Ila) (ha) (percent)  (ha)  

-_- TAR - 
246 - 
62 - 

651 11 

4.973 76 

2,037 318 

199 20 
1 I f , <  e 

820 5 
- - 

2,300 - 
- - 

340 5 

19,039 222 

32,200 665 
- 

- 694 

- 355 

- 643 

1.7  3,811 

1.5  9,267 

15.6 4,955 
10.1 772 

0.7 4,695 
0.6 . 2,672 
- 732 
- - 
- 3.196 

1.5 340 

1.2  7,068 

39,200 

~ 

Requirements Acreage 
(ha)  (percent) (ha) 

- 
- 
- 

196 

1,121 

659 

276 

4 02 

13 
- 
- 
- 
- 

21 

2,688 
__ 

- C , 7 7 A  

- 4.831 
" + . ~ .  

* - 
5.1  4,049 

12.1 12,658 

13.3 25,915 

35.8 4,121 
8 . 6  ?4,18C 

0.5  15,236** 
- 2,751 
- *** 
- *tt 

- - 
0 . 3  32,085 

121,100 

- 
Requirements 
(ha)  (percent)  

* Also u t i l i z e s   p o r t i o n  of Farm Unit  5  permit  land 

** Also u t i l i z e s   p o r t i o n  of Farm Uni t  6 permit  land 

*** Also u t i l i z e s   p o r t i o n  of Farm U n i t  9  land 

Source:  Canadian IHo Resources  Consultants  Ltd. 1 1 .  
BRITISH 

COLUMBIA 
EBASCO SERVICES OF CANADA  LIMITED;  Environmental  Consultants 

HYDRO AND 

POWER 

THE HAT CREEK PROJECT - Detailed Environmental  Studies AUTHORITY 

EFFECT OF TOI'AL PROJECT LAND REQUIREMENTS 
ON FARM UNITS 01: I l l E  LOCAL STUDY AREA 

TAI1I.E 
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F a c i l i t y  Component 

Topsoil  Topsoil Low Grade 

- 

Soil  Mine P i t  Medicine  Creek  North  Valley  Ilouth Meadow Stock- Stock- Coal 
h i t *  No. 1 Waste Disposal Waste Disposal  Waste  Disposal p i l e  8 p i l e  C S t o c k p i l e   F a c i l i t i e s  Total 

Other 

4 

68 
6A 

7 
10 

17 
16 

18 
19 
20A 
208 
20c 
20D 
20E 
21 
31 
34 
35 
36 
37 

4 2  
38 

47 
50 
51 
52 
53 

55 
54 

49.0 
39.3 

40.5 
- 
- 

8.9 
131.9 
59.5 

100.8 
8.1 

16.6 
8.1 

68.1 
23.1 
57.4 

- 
- 
- 
- 
- 
- 
- 
- 
- 

38.8 
- 
- 
- 
- 

- - 
- 1 . 2  
- - 
- - 
- - 
- 4.6 

71.3 3.3 
0.4 

11.1 
0.4 

- 0 .8  
0.4 

50.6  9.7 
1.6 

0.8 

0 .8  

- 
- 
- 
- 
- 

- - - 
- 
- - 

BRITISH 

COLUMBIA 
EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants 

POWER 

AREAL SUMMARY OF SOILS DISTURBED  DURING MINE CONSTRUCTION HYDRO AND 

60.3 
51.6 
40.5 

6.9 
78.1 

8 .9  
93.7 
76.0 

149.3 
8.1 
8.1 

87.1 
16.6 

57.4 
23.1 

32.0 
109.3 
133.7 
23.9 
15.1 

2 . 4  
44.5 

2.0 
60.3 

213.0 
0.8 

28.3 
0.8 
5.7 

S e n s i t i v i t y  

Moderate 
Moderate 

Moderate 
Ili gh 

Moderate 

Moderate 
lliglr 

I l i g h  
Iliell 
lligll 
Iligh 
I l igh 
lligll 
I l i  gh 

lligh 

Moderate** 
Modcrate** 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 

l o w  

Moderate 
Low 

Moderate 
Moderate 
Moderate 

I l igh 

l'AU1.E 
3 .3-7  
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F a c i l i t y  Component 

Uiiii' 

56 
57 
58 
59 

62 
60 

63  
64 

ROCK 
UI'CROP 
UNC L . 

~- 

Soi l  Mine P i t  Medicine  Creek North Valley  llouth Meadow Stock-  Stock-  Coal . Other 
Topsoil   Topsoil  Low Grade 

" 

P+,."L..il" .,c"c",,L... Cnr:li+i"r T G t Z !  s ens i t iv iq  

- 0.8  0.8 Moderate 
- 1.6 268.7 Iligh - 1 . 2  1 .2  Moderate 
- - 23.9 Moderate' 

1 .6   1 .2  10.1 Noderate 
- - 92.7 Moderate 
- 0.4 83.4 Iligh 
- 2 .4  53.4 Iligh 

- 4 . 0  95.9 Low 
- 5.9 71.4 - 

See Map 4-4a.b - 1/ 

* *  Denotes u n i t s  w i t h  m d e r a t e   o v e r a l l   s e n s i t i v i t y   r a t i n g   b u t   h i g h l y   s e n s i t i v e   t o  a s p e c i f i c   s o i l   p a r a m e t e r .  

Source: TERA Environmental  Resource Analyst .  L t d .  1 1  

BRITISH 

PART FOUR THE HAT C R E E K  PROJECT - Detailed Environmental   Sludies AUTHORITY 

Sheet 2 of 2 POWER 
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I B I I .  a it I I 

%".I- 
T"t.1 t1.1ty 
" 

1.0 LO- 

3hSIO 0 . 4  10, I 

1.7 

4 .1  1.3 22.8  32.b 

12b.O 1 .2  11.2 

1.6 

12.3 

29.1 

66.7 s .s  16.0 

4.0 12.2 0.2 

22.4  7 . 4  2.8 6.0 

1.1 

49.4 12.4 2.b  b.0 

n. 7 0 . 3 9  n. I 

n. I 

700.8 

176.1 Hodor.to 

431.3  Wderata 

9.  9 Illah 
2 . 2  lflgll 

411.0 I- 

13.19 l o w  

421.2 111811 

39.1 N E * *  

1. I 

l b . 0  

212.0  

2.4 

138.1 

2.6 

16.4 

3.7 

1.8 

7 . 4  1.4 N C 

111.1 N E 1.4 111.1 0.4 

0.5 0.1 N E 

A N 0  AREAL S W W Y  OF VeCETATICU ASSOCIATIONS DISTURUED BY MINE CONSTRUCTION 1.1-8 
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. 

652.0 h 115.0  
487.2 
61S.l 

130.4 168.8 
219.2  121.8 
367.5 

19.2 53.6 
14.6 131.6 

73.8  24.6  116.9 

Strip 

48 .0  
1.2 
0.4 
0.4 
0.8 
0.5 
0 . 5  

22.8 

61.8 
99.4 

123.5 
29.5 

59. I 
30.5 

35.0 
2 .6  

5.1 

0.02 

0.07 

0.02 
0.06 

3.3 

2.9  17.8 

0.4 
0.4 

0.8 
0 . 5  

0.5 
20.1  2.7 

28.8  12.9 
35. 
57. 

3.8  20.6 
1 . 2  

8 
7 

18.3 
66.7 

5.0 

19.1 
7.4 

5.5  12.2 

1.2 
49.4 

12.8 

5.1 
1 .3  

1.9 

0.02 

0.07 

0.02 
0.06 

- 0 . 2  2.9 
- - - 

0.2 

898.8  446.07  53.5  24.7 338.9 149.2 
- - 

1.4 3.3  2.0  2.4  6.2  3.1 

Sa8ebru.h 808 

383.5  7.7 

2.9 

26.0 
- .  

5 . 0  

40 .0  

1.2 

- - 
458.6  7.7 

3.8 

12.3 

0.1 

- - 
3.8  12.6 

68.5  1.2 0 . 5  1.8 



Facility  Component 

Soi 1 
Unit* 

Access 
Road Airstrip Access  Road  Facilities  Total  Sensitivity 

Airstrip Other Offsite 

3 

6A 
4 

7 
3.2 

- 
- 
- 

14 - 
16 - 
17 
18 c 

20A 
i 9  

5.7 
2.4 

24 
22 

25  3.6 
27 - 
29 
30 

0.4 

31 
0.4 

32 
2.4 

34 
36 

2.8 
6.2 

37 5.7 
38 
39 

16.2 
5.3 

40 1.2 
41 - 
42 
4 5  

2.8 
9 .  i 

- 
- 

- 

11.5 
6.9 

4.8 
0.4 
8.5 
0.1 
6.5 
9.5 
12.5 

0.4 

3.1 

0.8 

3.3 

4. I 
4.2 

1 0 . 7  
1.6 

- 

- 

- 

- 
- 

- 
- 

0.4 
- 
- 

11.5 
6.9 

8 . 0  
0.4 
8.5 

6.5 
5.7 

9.5 
14.9 

0 .4  
5.7 

0.8 
22.6 
17.0 
1.2 
0.4 
5 . 1  

6.9 
2.0 

10.4 
,7.3 
26.9 
5.3 

0.4 
1.2 

2.8 
9.1 

Moderate 
Moderate 
Moderate 
Noderate 
lligh 
Moderate 
Iligh 
Moderate 
I li gll 
lligh 
lligh 
Moderate 
lligll 
Moderate 
Ili glt 
lligll 
Moderate** 
Moderato 
Moderate** 
Moderate 
Moderate 
Moderate 
Moderate 

Moderate 
Moderate 

Moderate 
LOW 

BRITISH 

HYDRO  AND 

TAULE COLUMBIA 
EBASCO SERVIC13S OF CANADA  LIMITED; Environmental  Consullants 

PART FOUK THE HAT CREEK PROJECT - Detailed Environmental  Studies AUTHORITY 

Sheet 1 of 2 POWER 
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F a c i l i t y  Component 

Soi 1 Access 
Unit* Road Airstrip F a c i l i t i e s   T o t a l   S e n s i t i v i t y  

Airstrip 
Access Road 

Other  O f f s i t e  

46 - 
47 

4.5 
15.0 

48 1 . 2  
49 
50 2.4 
51 7.3 
52 1.6 
54  2.4 
56 5.7 - 
57 
58 
59 0.8 
60 
61 2.8 
AY 
BE 
BN 
CII - - 0.4  0.4 1,014 

JS 
8.5  - 15.7 Moderate 7.2 

T N  0.4 - 0.8 1.2 LOW* * 
RO 

B 
1.6 1.6 [.OW 

sw 
4.9  4.9 N/C*** 

UNCL . 
0.4  0.4 N/C**+ 

- 8.5 - 6.5  15.0 N/C*** 

- - 4.5 Low 
3 .6  18.6 Low 

1.2 Low 
1.2 1.2 Moderate 
2.5  4.9 Low 
2.4  9.7 Mod era  t e 

1.6 Moderate 
- - 6.5 8 . 9  Mod e ra  t e 

5.7 Moderate 
5.7  5 .7 Iligh 
0.4 0.4 Moderate 

0.8  Moderate'* 
0.4  0.4 Moderate 

- - - 2.8 Moderate 
4.5  4.5 Low 
0.8  0.8 Moderate 
1.6 1.6 Moderate 

- - 
- - - 

- - - 
- - 
- - 
- - - 

- - 
- - - 
- - - 

- - - 
- - - 

- - - 
- - - 
- - - 

- 
CT - 8 .2   8 .2  lligli 

.r L 

- ~ 

- - - 5.2  5.2 Plodcrate 
- 
- 

- - - 
- - - 
- - - 

* See Map 4-4a, 1/  
** Denotes u n i t s  w i t h  a low or moderate ove ra l l   s ens i t i v i ty   r a t ing   bu t  l l igl l ly  s e n s j ~ t i v e  

t o  a spec i f i c  soil parameter. 
*** Denotes  not c l a s s i f i ed .  
Source : TEIU Environnlen t a l  Itesource Analys t , L t d .  1 1 .  

BRITISH 

COLUMBIA 
EBASCO  SERVICES OF CANADA LIMITED; Environnienlal Consultants 

ARML SUMMARY O F  SOILS DISI'URI5ED INJIIING OPFSITB FACILlTIES CONSTRUCTION HYDRO  AND 3.3-10 
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m m 1. & i i 1 

- 2.4 

23.8 

1 . 8  0.3 

8 . 8  

5.5 

1.1 

10.4 

1.5 

0 . 2  

6.9 

4.1 

16.9 2.2 

- 0 . 2  

9.0 - 
0.5  

1.9 

14.5 36.0 

3.2 
46.6 

8.0 2;u 

0.9 

4.9 

39.3 

0.6 

3 3 . 1  

21.9 

11.0 

!,O 

2.5 

4.6 

0.9 

11.0 

9 .2  

63.0 

3.2 

66.5 

0.5  

12.5 

28.7 

10.3 

120.1 

3. 2 

1112 

12.4 

4.5 

LO" 

LO" 

nodsrats 

w e r a t e  

node..ta 

Illgl, 

LOU 

LO" 

no'lerste 

L"" 

!!lgh 
NC 

NC 

". 
BRITISH COLUMBIA HVORO EDASCO SERVICES OF CANAIM LIMITED; Ellvironlnenlal Conwllanls 

TABLE 
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30. I 
1.3 

6.3 
11.1 
0.6 
7.7  0.2 2.6 

2.1 
1.1 

30. I 
1.3 

6.3 
11.1 
0.6 
7.7  0.2 2.6 

2.1 
1.1 

39.0 
619 O,J 

2.3 14.5 
2.0 
1.6  1.6 
"11 
0.02 
0.02 
i . 6  

2.4 

10.8 

12.2 

21.2 

3.2 
2.7 

45.3 
4.5 
3.0 

0.02 
0.02 

0.9 

1.2 

120.0 4.4  49.2 
4.5 3.6 
0.8 
1.6 
9.6 1.0 

10.8 
5.1 

I .8 

10.4 
0.1 

4.9 

0.8 1.2 

1.3 0.2 

5.2 0.3 3 . 1  

0.2 

16.8 . 2.9  1.2  26.3 
0.9 

16.6 
5.1 

1.1 

0 .3  0 . 3  

6.6 
16.1 
2.0 

0.8 2.1 

0.  i i.4 

11.0 1.2 

21.2 
1.8 
3.2 

0.1 

45.3 
4.1 
3.0 

12.0 4.0 2.4 

0.8 
1.6 
8.6 

356.5  6.9  19.0  39.2 4.0 13.9  36.4  29.0 1.1 131.9 1.6 

I 1 L o e . l  Study Area Affected 0.2 0.1 0.1 0.3 0. I 1.3 0.1 0.6 0.3 0.1  0.2 0.3 I 

BRITISH COLUMBIA HYDRO EBASCO SERVICES OF CANADA LIMITED; E n v i w i m e s l a l  CO~ISIIII~IIIS 

AND IWBITATS W S T  BY 03NSTRUCTIOW OF PROPOSED 1UT CREEK OFFSITE FACILITIES 
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i t I i 1 1 n 8 m m I) 

. 

210.29 

0 . 9 6  

16.87 - 
- 
- 

3.41 

64.41 
15.86 

101.86 

21.21 

46.62 - 
30.28 

2.57 

266.0 

92.16 
253.69 

11.17 
25.64 

6.16 
112.71 

18.19 

111.18 
71.52 

149. I1 

7.14 
0.90 
1.87 

0.42 
1.94 

19.09 
6 .91  
1.47 
3.79 
8 .23  

11.13 
9.92 

2.46 

18.60 
5.55 

1 5 . 2 2  
1.47 

1.48 
12.19 
0.68 

12.91 
8.29 

11.14 

5.86 
1.41 

3.49 
6.13 

1.03 
10.34 
11.61 

Wlld l l fe  

Y i l d l l f e  

WILdllfe 

BRITISH COLUMBIA HYDRO EUASCO SEKVICES OF CANADA LIMITED; Environnleolal Consultants ?ABLE 
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r 1 
Year - 

1 
2 

3 
4 
5 

6 

7 
8 

9 

10 

11 

12 

13 

23 

33 
4 3  

T h e m i l  
P 1 an’: 
“ 

7!j 

2 32 

54!j 

1,299 

2,102 

2,200 

1,662 

990 

29s 

Construction 
Phase - 

Mine Offsites - - 

- 160 

123  285 

260 131 
,258  509 

712 100 

740 10 

618  10 

618  10 

618 10 

618 10 

331 - 
331 - 
331 - 
244 - 

75 - 

C o n s t r u c t i o n  
T o t a l  

235 

640 

9 36 

2,066 

2,914 

2.950 

2,290 

1,618 

923 

628 

331 

331 
331 

244 

75 
- 

Thermal 
P l a n t  

1 

1 
3 

54 

156 

169 

237 

247 

247 

247 

247 

247 

247 

24 7 
247 - 

Opera t ing  
Phase 

Mine Operating 

” 

T o t a l  
” 

- 1 
- 1 

1 :x 137 

14.1 144 

179  233 

20 3 359 

2 76 445 

34 7 584 

39 4 641 

5 8’0 827 

59 1 838 

60 7 854 

616  863 

696  943 

850  1,097 
905  1,152 
” 

- 
Source: S t r o n g  Hall & A s s o c i a t e s  Ltd.  11. 

BRITISH 

COLJJMBIA 

EBASCO SERVICES OF CANADA LIMITED: h r o n m e n t a l  Consultants 

p,&.RT FOUR THE HAT CREEK PROJECT - D.taiiod Environmontal Studios AUl’HORITY 

.AVEUGE >IAN-YEARS POWER 
3 . 4 - 1  PROJECT CONSTRUCTION & OPERATXIX PHASES H*c’RO AND 
TABLE DIRECT EMPLCIYMENT BY YE.\R, TOTAL HAT CREEK 



General  Labourers 

Operating  Engineers 
Teamsters 
Culinary Workers 

Off ice  6 Technical Employees 
Carpenters 

Plumbers  and P i p e f i t t e r s  

Electr ical .  Workers 

Iron Workers 
Heat  and Frost  Workers 
Machinists,/Millwrights 
Boilermakers 
Sheet Meta.1 korkers 
Other  Labourers 

Total  Labourers 
Engineer  and  Supervisory 

Total   Direct  Employment 

'MERMAL PLANT 
CONSTRUCTION - 

Average 
Man-Years 

755 
615 

440 
890 
450 

885 

1,180 
1,025 

290 
175 

915 
295 
305 

8,235 
1,180 
9,400 

- 

- 
- 

CONSTRUCTION 
MINE 

- 

Man-Years 
Average 

1,295 
3,440 

435 

315 

890 

435 

435 

1.725 

- 
8,970 

895 

9,865 
- 
- 

BASCO SERVICES OF CANADA LIMITEU: htronmcntrl Conrulranrs 

POWER 



General  Labourers 

Operating  Engineers 
Teamsters 

Culinary Workers 
Off ice  and  Technical Employees 
Carpenters 
Plumben  and  Pipef i t ters  

E l e c t r i c a l  Workers (wiremen) 

Iron Workers 
Machin:ists/Millwrights 

Boilennakers 
Sheet MetaI  Workers 
Others 

;L * 

Total  Regional Supply 

Effective  Regional  Supply 
Spring, 1977 

450 

500 

30 

30 

75 

:!45 
2!00 

I. 75 

so 
2s 
15 

20 

60 
1 , 8 7 5  
" 

" 

* 
Effec t ive   re fe rs   to   those   un ion  members who t radi t ional ly   work. in   heavy 
industr ia l   construct ion  throughout   the  province.  

Others  include  Heat and Fros t  Workers, Bricklayers ,  Cement klasons and 
Fin ishers ,  and Pa in te rs  ., 

t* 

Prepared  by:  Strong Hall h Associates Ltd.  -!/ 

ESTIElkTED EFFECTIVE REGIONAL  SUPPLY OF 
UNIONIZED CONSTRUCTION  WORKERS 3 . 4 - 3  

PROJECT - Detailed Environrnmtal Studiea 



Year - 
1 
2 
3 
4 
5 
6 
7 
a 
9 

10 

11 
12 
13 

23 
33 
43 

Construction 
Phase 

Operating 
Phase 

Local  Area Total  Region Total  Local  Area Total  Region Total  
Residents  Residents Employment Residents  Residents Employment - - 

60 

115 

115 

115 

115 

115 

115 

115 

115 

60 

60 

60 

60 

45 

20 
- 

175 

430 

550 

895 

1,405 

1,370 

1,040 

8 30 

545 

385 

200 

200 

200 

170 

50 
- 

235 

640 

9 36 

2,066 

, 2,914 

2,950 

2,290 

1,618 

923 

628 

331 

331 

331 

257 

75 
- 

25 

25 

30 

55 

65 

75 

80 

90 

100 

105 

115 

130 

150 
155 

40 

40 

50 

95 

115 

155 

165 

200 

220 

240 

250 

275 

330 
350 

1 
1 

137 

144 

233 

359 

445 

584 

641 

827 

838 

854 

863 

943 

1,097 
1,152 

~~ 

Source: S t r o n g  Hall  h Associates L t d .  L/. 

Rev. 1 Feb. 1979. 

h BRITISH SCO SERVICES OF CANADA LIMIEED:hvironmsntnl Consultants 
C 

COI.UMBIA 

HYCjRO AND 
POVVER 

AUlVIORITY 'PART FOUR THE HAT CREEK PROJECT - Detailed Environmental Studies 

REGIONAL PARTICIPATION ON 
3 . 4 - 4  THE HAT CREEK PROJECT B Y  LABOUR 
TABLE 



Year 

1 
2 

3 

4 

5 

6 

7 

8 

9 

10  

11 
12 

1 3  

- 

23 

33 

43 

Induced Employment 
Local Area 

20 

55 

160 

265 

420 

480 

490 

465 

465 

470 

460 

465 

470 

490 

490 

48  5 

Ind i r ec t  and  Induced 
Employment  Kamloops 

5 
1 5  

80 
1 r5 
175 

205 

220 
205 

205 

225 

225 

225 

225 

235 

225 

225 

- Total  

25 

70 

240 

380 

595 

685 

710 

670 

640 

695 

685 

690 

695 

725 

715 ' 

71 0 

Prepared by: Strong Hall and Associates  Ltd. I/. 
" 

Rev. 1 Feb. 1979. 

BRITISH 

POWER 
REGION, ASSOCIATED  WITH THE HAT CREEK PROJECT HYDRO AND 

INDIRECT AND INDUCED EMPLOYMEXI IN THE COLUMBIA 

kBASC0 SERVICES OF CANADA LIMITED: Environmental Consultants 

THE HAT CREEK PROJECT - Detailed Environmental AUTHORITY 

3 . 4 - 5  

- 



Year - 
1 

2 

3 

4 

5 

6 

7 

a 
9 

10 

11 

12 

13 

23 

33 

43  

Local 
Area 

Residents 
" 

5 

15 

50 

no 
1:!5 

145 

145 

140 

140 
140 

140 

140 

1850 

' 1.45 

145 

145 

Region 
T o t a l  

Residents 

- 
25 

100 
150 

230 

270 

275 

265 

265 

275 

275 

275 

275 

285 

290 

280 

Total  
- Employment 

25 

70 

240 

380 

595 

685 

710 

670 

640 

695 

685 

690 

695 

725 

715 

710 

Prepared by: Strong Hall & Associates Ltd .  , i l .  

Rev. 1 Feb. 1979. 

BRITISH ' 

COLUMBIA 

EBASCO SERL'ICES OF CANADA LIMITED:htronmental Consultants 

HYDRO  AND 
LOCAL PARTICIPATION IN INDIRECT 

AND INDUCED EMPLOWENT POSITIONS 
POWER CREATED IN THE LOCAL STUDY AREA 
AUTHORITY THE HAT CREEK PROJECT - Detailed Environmental Studiwb PAKT FOUR 

TABLE 
3.4-6 



t o  Communities 
In-Migrants  Construction 

Year  and  Rural Area:L 
Caw 

Residents 
Tot:al 

- CL In-MicTants 

1 
2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 

13 

23 

33 

' 43 

70 

285 
1,085 

1,755 
2,940 
3,445 
3,700 

3,435 
3,470 
3,835 

3,785 
3,840 
3,870 

4,010 

3,885 

3,860 

165 

470 
675 

1,660 
2,290 
2,315 

1,655 

1,065 
485 
300 
30 

30 
30 

;135 
7'55 

1,760 
3,415 

5, i!30 
5,760 
5, :;55 
4, so0 

3,955 
4,135 

3,815 
3,870 

3,900 

Prepared by: Strong Hall h Arisociates L td .  11. 

Rev. 1 Feb. 1979. 

COI-UMBIA 

HYI>RO AND DOMICILE OF IN-MIGRANT POPULATION 
POlNER 

TABLE 
3 . 4 - 7  ASSOCIATED WITH THE HAT CREEK PROJECT 



" 
Y,?ar 

1976 

1977 
1978 
1979 
1980 

1981 
1982 

1983 
1984 

1985 
1986 

1987 
1988 

1989 
19210 
2000 
2010 

2020 
* 
* *  

t he   P ro jec t  
Without 
- 

7500 
7615 

7615 
8080 

8080 

8990 
8990 

8990 
8990 

9370 
9370 

9665 
9665 
9665 

9960 
- 
- 

With 
the   Pro jec t  * 

7500 

7615 
7850 
8835 
9840 

12405 
14220 
14750 
14345 
13870 
13325 
13800 
13480 

13535 
13860 

Based on assumed c o n s t r u c t i o n   s t a r t   i n  1978. 
Includes  construct ion camp population 

Pro jec t  
Associat,ed 
1ncremen.t ** - 

- 
- 
235 

755 
1760 

3415 
5230 
5760 
5355 
4500 
3955 

4135 
3815 
3870 
3900 

4010 
3885 

3860 

Prepared by:  Strong Hall & Associates L t d .  Li. 

Rev. 1 Feb. 1979. 

RASCO SERVICES OF CANADA L1MITED;Environrncntal Consultmu 

POPUL4TI:ON GR0ITE-I IN THE LOCAL STUDY AREA 
IVI:TH AND WITHOUT THE PliOJECT 

HYDRO AND 
POWER 



7 1  CLINTON I ASllCROPT I 
i t l lout  With Without With Pro jec t  

CACIIE CREEK 
With Pro jec t  

Pro jec t   Pro jec t   Pro jec t  
Without With Project  With Pro jec t  

Scenario I1 Scenario $ 2  Project Scenar io   I1   Scenar io  1 2  

1* 810 820 2,100 2,140 2,115 1,095 1.110 1,135 
2 810 855 2,455 2,615 2,520 1,205 1,270 1,365 
3 810 975 2,455 3.060 2,715 1,205 1,465 1.810 
4 1,155 1,420 2,455 3.435 2,875 1,205 1,625 2,185 
5 1.155 1,595 2,455 4.100 3.160 1,205 1,910 2,850 
6 1,155 1,670 2,455 4,385 3,285 1,205 2,035 3,135 
7 1,155  1,710  2,455  4,645  3,395  1,205  2,145  3,395 

8 1,155  1,670  2,685  4,610  3,510 

9 1,155 , 1,675 2,685 4,630  3,520 

10  1,155 1,730 2,860 5,010  3,780 

11 1,155 1.725 2,860 4.980  3.765 

12 1,155 1,730 2,860 5,015 
13  1,155  1,735  3,035  5,200 

1,355 2.180 3,280 

1,355 2,185 3,300 

1,475 2,395 3,625 

1,475 2.380 3,595 

3,780 1.475 2,395 3,630 

3,965 1,595 2,525 3,760 

Scenario I1 - S p l i t  of  Ashcroft/Cache Creek Incremental   population - 70% Ashcroft ,  30% Cache  Creek 

Scenario b 2  - S p l i t  of Ashcroft/Cache Creek Incremental  population - 30% Ashcroft ,  70% Cache Creek 

* Year 1 assumed to be  1978. 
P repa red  by: Strong  Hal l  6 Associates  L t d .  - 11. Rev. 1 Feb. 1979. 

BRITISH 

COLUMBIA 
EBASCO SERVICES OF CANADA LIMITED;  Environmental  Consultants 

I'I!OJECTED FOPIJLAIION OF COMMUNITIES  WITll TIIE IlAT CREEK PROJIICT HYDRO AND 
TABLE 
3.4-9 

THE  HAT CREEK PROJECT- Detailed Environmental Studies PART FOUR 



(CONSTRUCTION PHASE) 
($ mil l ion  1976) 

REGIONAL 
In-Mierant  Total  Direct 

LOCAL AREA 
In-Mi.nrant Total   Direct  

I 

Regional  Regional Camp Resident Net Regional  Local  Area  Local  Area Camp Resident Net Local  Areai 
- 

.Hesidents  In-Migrants  Spending * Income Gain Residents  In-Migrants  Spending Income Gain 

$ 132.6 $ 96.0 $ 10.4 $ 239.0 $ 13.0 $ 154.0 $ 22.4 $ 189.4 

- * Assumed to average 10 percent  of annual wage and s a l a r y   r e c e i p t s  

soII..ce: Stmng !!e11 6 Associetes Ltd.  !!. 

EBASCO SERVICES 01; CANADAT LIMWED; Environmental Consultants 
COLUMBIA 

HYDRO  AND YOTAL DlItEC1' N I T  INCOME  GAINS GENERATED BY TIlE IlAT CREEK PROJECT TA1)I.E 
3 .4 -10  

THE HAT CREEK PROJECT - Detailed Environmental  Studies PAllT FOUR 



(CONSTRUCTION  PHASE) 
- (.$ mil l ion  1976) 

REGIONAL LOCAL AREA 

Direct  Indirect  Induced  Regional  Direct  Indirect  Induced  Local Area 
Total  Net Total Net 

Income  Income  Income  Income Gain Income Income Income Income Gain 
" " 

$ 239.0  $ 4 .8  $ 122 .1  $ 365.9  $ 189.4 - $ 46 .9  $ 236.3 

Prepared 'by: Strong Hall h Associates Ltd. 11. 

BRITISH kBASC0 SERVICES OF CANADA L1MITED:hwronmenral Consulranrsl 
COLUMBIA 

HYDRO  AND 
POWER 

AUTHORITY THE HAT CREEK PROJECT - Detailed Environmental Studies PART FOUR 

TOTAL NET INCOME IXINS TABLE 
FROM THE HAT CREEK PROJECT 3.b-11 



S C E N A R I . 0  1 
Without Project With P r o j e c t  Without   Project  With P r o j e c t  

S C E N A R I O  2 

Annual Annua 1 
P r o j e c t e d  Incremental  P r o j e c t e d  Incremental  P r o j e c t e d  Incremental  

Annual  Annual 
P r o j e c t e d  

Ilouseholds Popu la t ion  llouseholds Popu la t ion  l louseholds Popu la t ion  llouseholds 'opulnt ion __ Year 
Incremental  

I I .  S C E N A R I . 0  1 S C E N A R I O  2 
Without Project With P r o j e c t  

I Annual 
1 Without   Project  I With P r o j e c t  

I Annual 

1 *  
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

2.100 
2,155 
2.455 

2,455 
2,455 
2,455 
2 ,685  
2 ,685  
2 ,860  
2,860 
2,860 
3,035 

TOTAL 

2.455 

2,140 

3,060 
?,5?5 

4,100 
3.435 

4.385 
4,645 

4,630 
4,610 

5,010 
4.980 
5,015 
5,200 

- 
? 4 C  
130 
110 
195 
85 
75 
- 
- 

110 
- 
- 
55 

900 . 
- 

2.100 
2.455 
2,455 
2.455 
2,455 
2,455 
2.455 

2.685 
2,860 
2,860 
2,860 
3,035 

2,455 

2,115 
?.52!! 
2,715 
2,875 
3,160 
3.285 
3.395 
3,510 
3,515 

3,765 
3,780 

3 * 965 
3,780 

- 

I?!! 
55 
45 
85 
35 
35 
35 

80 
- 

- 
- 
55 

54 5 
- 

I *  Yenr 1 assumed to be  1978. 

I'reparecl by: S t r o n g   H a l l  h A s s o c i a t e s  Ltd.  I /  - 

Rev. 1 Feb. 1979. 

BRITISH 
COLUMBIA 

EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants 

HYDRO AND 

POWER 

P A I U  FOUR THE HAT CREEK  PROJECT - Detailed Envir'onmental  Studies AUTHORITY 

l'ROJIICTE0 INCREASE I N  IIOUSING U N I T S  FOR ASllCROFT 
T A B L E  
3.4-12 



. 

- Year 

1 .  

2 

3 

4 

5 

6 

7 

8 

9 

10 

II  

I2 

13 

U C l l E  CREEK 
SCENARIO 1 SCEQARIO 2 

CLINTOW 

Ulrllout Proleet  I Ulrh  ProJect  I Vl thout   Pro jec t  I U l t h   P r o l e e r  Wlthout Prolcct  I 
Annu. I Annual Annual 

Ulth Prole&- 

PruJcctcd I n c r c r n t . 1  

Ilouseltold, Populerlon Hovaeholds Populstlon Ilwmeholda Population Ilouaehold. ~ t 3 l e t l o n  Households P o ~ u l a t l o n  Household. Poplat lan 

Annu.1 Aunual Annual 
Incrcnnt.1 Q c o J c c t ~ d  tncrcrnt.1 Projected l n r r c r n t ~ l  ProJected Incrcrrnral QroJscted Incre.enr.1 PrOJeCted 

1.095 1.110 1.095 1,135 810 820 

1,205 15 1.270 50 1,205 35  1.365 70  810 855 10 

1.20s 1.465 55 I .  205 1,BIO I30 810 975  35 

1.205 1,625 4 5  I .  205 2.185 I10  1.155 I 0 0  1.420 I 30 

1 ,205 1.910 85 I ,  205 2.850 195 1.155 1.595 50 

1.205 2.035 35 1.205 1.135 85 1 .155 1.610 25 

1,205 2 .145  35 1.205 3.395 75 1.155 1.710 IO 

1.355 45 2.180 10 1.355 4 5  3.280 1.155 1.610 

1.355 2.185 1 ,355 ~ 3.1M) 1.155 1,675 

1.475 35 2,395 65 1.475 35 3.625 70 1.155 1.130 10 

! , & ? 5  ?.3EC 1.4U - 3.595 1.155 1 , i n  - 
1 .475  2.395  1.475  3.630 1.155 1.730 

- 2.525 - 35 1.595 - 35 3 . 1 6 4  - 40 1.155 - 1.135 

- w - IM - 715 - 100 

1.S95  35 

I 5 0  

- 
- 100 

RRIT15lI COLUMRIA IIVORO CllASCO SERVICES 01: CANAM LIMITED; Ellvirollnlenlal Calseltants 

AND PROJECTED INCREASE I N  1!4lISIH: UNITS mR CACHE CREEK AND CLIMON Rev. 1 Feb. 1979. 
TABLE 
1.4-13 

POWER AUTHORITY 
THE HAT CREEK PROJECT - Delailcd Environmental Sludies  PA^ mum 



VILLAGE OF ASIICROFT VILLAGE OF CLINTON VILLAGE OF CACHE CREEK 
Number of Number of Number of Number of 

P e r c e n t a g e   U n i t s   U n i t s  
D i s t r i b u t i o n   U n i t s  D i s t r i b u t i o n   S c e n a r i o  1 Scenar io  2 D i s t r i b u t i o n   S c e n a r i o  I Scenar io  2 Housing  Type 

Percentage No. of Percentage   Uni t s   Uni t s  

S i n g l e  and t w o  
f ami ly 57% 5 15 3 10 57% 235 440 70% 190 

Townhouses, 
Rowhouses 5 45 25 5 20 40 - - 

Apartments 15 135 85 15 65 115 5 15 

Mobile llomes 23 205 125  23 95 180 25 65 
__ - - " - - __ - 

TOTAL: 100% 9 00 545 100% 415  775 100% 2 70 
__ - - __ - - ~ - 

Source:   Strong  Hal l  & A s s o c i a t e s   L t d .  - 11. 

BRITISH 

COLUMBIA 
EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants 

HYDRO AND 

POWER 

PART FOUR THE HAT CREEK PROJECT- Detailed Environmenlal Studies AUTHORITY 

TABLE 
PROJECTED DISTRIUUTION OF NEW IlOUSEllOLDS  TO 1990 3 . 4 - 1 4  



I 
I 

NUMBER OF PASSENGER VEIIICLES 

Monday & Thursday 8:OO AM Regular Weekdays 
(8:OO AM & 4:OO PM) (12:OO I") Wednesday 4:OO PM Friday 4 :00 I'M Sunday Night 

Year w12** I I . A . * *  112 H.A.  112 1I.A. 1 12 I ~ I  . A. 112 1I .A.  I -  
1 
2 

1 
3 

5 
6 
7 
8 
9 

10 

12 
1 1  

13 

23 

13 
33 

i 
60 
25 

30 
40 
65 

80 
75 

80 
75 
75 
7s 

75 

75 

65 
70 

I 75 

- - - 
- - - 
85 
125 

5 10 
5 10 

IYS 5 
225 10 

i 5  
25 

240 10 
21 5 

30 
1.5 40 

225 
225 

1s 
20 

45 

220 
60 

22s 20 
20 

65 
65 

22s  20  65 

225 
205 

25 75 
30  90 

195 30 95 

165 
65 

105 
65 

i 6 5  
175 
150 
130 
100 
90 
75 
75 
75 

75 
70 
65 

- 
- 
195 
320 
500 

4 50 
520 

390 
295 
275 
230 
230 
2 30 

205 
230 

195 

190 
70 

145 
75 

ii0 
220 
185 

105 
150 

95 
75 
75 
7s 

75 
70 
65 

- 10 

225 
25 

430 
10 
35 

635 
665 

40 

550 
45 

450 
35 

320 
30 
20 

285  20 
230 20 
230 20 
230 20 

225  20 
205 
195 

25 
25 

- 
- 
- 

130 
45 

: GO 
175 
140 
125 
75 
80 
75 
75 
80 

80 
95 
100 

* Assumes an average of 3 .0  persons  per  vehicle. 

* *  Assumes 80 percent of commuting will be on llydro access  road and 20 percent on llighway No. 12. 

Source: Strong llall E Associates Ltd. - I / .  

Rev. I Feb. 1979. 

BRITISH 

HYDRO AND 

COLUMBIA 
EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants 

POWER 

N I J " X  OF IlAT CREEK IIELATEI) PASSENGER AUTOMODILES TADLE 

TllAVElJJNG IIIGllWhY 12 AND PROPOSEI) PROJECT  ACCESS ROAD AT SELECTED TIMES 3.4-15 

THE HAT CREEK PROJFCT - netailed Fnvironmental Sttd iec  PART F ~ U R  



. 

- 

SCENARIO 1 
K F A R  

s c E w n l o  2 Tmn 
~" 

1' 3 5 7 9 11 13 1' 3 5 7 9 I1 I3 
" ... .. ~- - 

iarinaied 
Poplllallo" L.Ll0 1,465 1.910 2,145 2.185 2.180 2.525 1.115 I.8LO 2.850 3.395 3.100 1.595 3.7bO 

ProJeeled 
lxpendlturea ( 5 )  250,000  119,500 390,000 429,500 418,000 476.500 s 5 . W  265.500 421.500 651.000 7 2 5 . m  719.500 757.500 792.ow 

Pmjected 
Yon-vrope.ty 
rar ~ ~ ~ ~ ~ ~ e s  ( s )  117,000 1 7 2 . 0 ~ )  221.000 243,500 240,500 2 6 8 . 0 ~   2 7 8 . ~ 0  119.000 221.500 359.000 196,100 318.500 396,000 411.000 

ProJectcd Revenue 
Iequlrenenta F r a  
Properly Tar ($) 113.000 147,500  169,000 1 8 6 , W  198,000 208.500 261.500 146,500  198.000 293.000 328.500 361.wO  161.100 3lll.oM) 

ProJeered Taxable 
lasessmenls ($) 4.406.500 5.684.000 7.162.500 7.915.W  8.248.500 8 , 5 9 2 . m  9.027.WO 4,100.5W  6,813,ooO 9.918.000 11,203,500 11,000.000 1 1 ~ 6 8 4 , ~  12.012.m 

Projected Tar 
[ H I I I )  Rate  30.2 26.0 23.6 23.5 24 .O 24.3 29.6  12.6  29.0 29.5 29.3 32.8 30.9 31.7 

' repeed  by: Strong l l a l l  and Aa.oel.tes Ltd. i t .  
Year I nrsured t o  he 1978. 

BRITISII COLIJMEIIA wmno CnASCO SERVICES OF CANADA LIMIlED; II~lvimsmcsl;ll CalSUllrlllS 
TABLE 
3.4-17 

AND CALCUUTION or TAX BATE YITII TIIE PROJECT roR CACIIE CREEK Rev. 1 h b .  1979. 

POWfR AUTHORITV THE HAT CREEK PROJECT - Delalltd Environnmnlsl SlUdhS PART r o a m  



I Year * 1 3 5 7 9 
I I 

~ 

Estimated Populat ion 

Projected  Expenditures  ($1 

Projected  Non-Property 
Tax  Revenues ($) 

Projected  Revenue 
Requirements From 
Property Tax ($) 

-~ 
Assessments  ($) 
r-rojecied  Taxabie 

Projec ted  Tax 
( M i l l )  Rate 

820 

I20,OOO 

91,500 

28,500 

1,845,000 

15.4 

9 75 1.595 

142.000  254,000 

108.500  184.500 

69,500 33,500 

2,194,000 3 ,  

15.3 

,588,000 

19.4 

1,710  1,675 

272,500  268,500 

187,000  185,000 

85,500  83,500 

3,847,500  3.769.000 

22.2  22.2 

11 13 

1,725  1,735 

274,000  275,000 

187.500  192,000 

84,500  83,000 

881,000  904,000 

21.8  21.3 

Prepared by: Strong Hall 6 Assoc ia tes   Ltd .  r/. * Year 1 assumed to he  1978. 

Rev. 1 Feb. 1979. 

BRITISH 

COLUMBIA 
EBASCO SEliVlCES OF CANADA L1 M ITED; Environnlental Consultants 

CALCULATION OF TAX RATE WITII TllE PROJECT FOR CLINTON HYDRO AND 

PART FOUR THE HAT CREEK PROJECT-Detailed  Environmental  Studies AUTHORITY 

POWER 

TABLE 
3.4-18 





I 

- Activity Affected 

Hunting 

Fishing 

Backroad Travel 

Other 

Sightseeing* 

- Amount Quality 

840 Undetermined 

1490 Undetermined 

150 Fair 

50 Undetermined 

NA Good 

m i f i c a n c e  
Lnpact 

High 

Moderate 

*S,ightseeing is expected to increase because of the  project. 

Prepared by: ESCLEC and b h i  - 171 . 

BRITISH EBASCO SERVICES OF CANADA LIMITED: Envtronrnental Conrul1anl.s 
COLUMBIA 

HYDRO AND DISPLACED DVRXNG CONSTXLXTIOK PHASE FOR 
POWER AREAS A Ah? B, 1978-1987 
AUTHORITY THE HAT CREEK PROJECT - Detailed Environmental Studies PART FOUR 

ESTIMATED ANNUAL RECREATION ACTIVITY DAYS TABLE 
3.4-20 



Correctior,* 
Type of 

Seasonal 
Correction 
Correction 
f o r  Out- 
door  Resi-. 
dual Noise: 

- 

- 
Correction 
f o r  Prev- 
ious Ex- 
posure 
and 
Community 
At t i tudes  

- 
Pure Tone 
or  Impulse 

Descr ipt ion 

Summer (or year-round  operation).  
Winter  only (or windows always  closed). 
Quiet  suburban o r  rural community (remote 
from l a r g e   c i t i e s  and from i n d u s t r i a l   . a c t i v i t y  
and t rucking) .  
Normal suburban community (not  located  near 
i n d u s t r i a l   a c t i v i t y .  
Urban r e s i d e n t i a l  community (not  immediately 
ad jacen t   t o   heav i ly   t r ave l l ed   roads  and i n -  
d u s t r i a l   a r e a s ) .  
Noisy  urban r e s iden t i a l   comuni ty   (nea r  re- 
l a t i v e l y  busy  roads o r  i n d u s t r i a l   a r e a s ) .  

Very noisy  urban  res ident ia l  community. 

No pr ior   experience w i t h  t he   i n t rud ing   no i se .  

Community has had some previous exposure t o  
i n t r u d i n g   n o i s e   b u t   l i t t l e   e f f o r t  i s  being 
made to   con t ro l   t he   no i se .   Th i s   co r rec t ion  
may a l s o  be appl ied   in  a s i t u a t i o n  where t h e  

previously,   but   the   people   are  aware t h a t  
community has  not  been  exposed t o  .the  noise 

bona f i d e   e f f o r t s   a r e   b e i n g  made tl3 con t ro l  
the  noise .  

posure t o   t h e   i n t r u d i n g   n o i s e  and the  noise  
community has had considerable   previous  ex-  

maker 's   re la t ions  with  the community a r e  good. 

Community aware tha t   opera t ion   caus ing   no ise  

d e f i n i t e l y .  This correction  can be appl ied 
i s  very  necessary and it  will not  'continue in-  

f o r  an operat ion of l imited  duratism and under 
emergency circumstances. 

No pure  tone o r  impulsive  character .  

Pure Tone or impu:.sive character   p ' resent .  

Amount of  Correction 
o Be Added t o   P r o j e c t  

YDNL o r  Ldn i n  dB 

0 
-5 
+10 

+S 

0 

-5 

-10 

+ 5  

0 

- 5  

-10 

0 

+5 

* To be  added t o  YDNL of  in t ruding   pro jec t   no ise   to   ob ta in   normal ized  Y D N L .  
Prepared by: Harford, Kennedy,  Wakefield L t d .  J i .  Rev. 1 Feb. 1979. 

BRITISH EBASCO SERVICES OF CANADA LIMITED: Envrronmcntal Conrulranl.r 

COLUMBIA 

HYDRO AN0 COkPlUNITY SENSITIVITY CORRECTIONS 3.5-1 
POWER 
AUTHORITY THE HAT CREEK PROJECT - Detai led Environmental 

NOIl jE  SOURCE 



LAND USE 

DAY-NIGHT AVERAGE SOUND LEVEL 
IN DECIBELS 

SO * 60 70 BO 

Transienr: 
Lodging 

Office  Buildings,   Personal,  
Business and Professional  

Commercial-Retail, 
Movie Theatres ,   Restaurants  /4 :', 

/, // 

,. ", . 
/'. ;/,' 

Commercial-Wholesale, Some 
R e t a i l ,   h d . ,  Mfg., U t i l i t i e s  

Livestock  Farming, 
.4nimal Breeding 

Agriculture  (Except 
Livestock),  Mining, Fishing 

Publ ic  

I 

j Right-of-way 

COMPATIBLE n W G I N A L L Y  COMPATIBLE 6, E 
Prepared by: Harford, Kennedy, Wakefield, L t d .  -i/. 

Rev. 1 ?eb. 

BRITISH BASCO  SERVICE:, OF CANADA LIMITELI:Fnvironmenral Consultants 

- 1979. 



. 

JURISDICTION OF NOISE LEVEL CRITERlNl NOISE LEVEL CRITERION Wb.HTS KEFEKENCB 

P r e p a r e d   b y :   I l a r f o r d .   K e n n e d y ,   m k e f l e l d .   L t d .  i l .  

THE HAT CREEK PROJECT - Oatailed  Environmental Studies PAR? FWK 



T I 

SEASONAL  IOUTDOOR I PREVIOUS  EXPOSURE 
SENSITIVITY CORRECTIONS  FOR 

I RESIDENTIAL AREA 
PROJECT NOISE 

SOURCE(S) 
TOTAL 

IMPULSE 
NOISE  NOISE  LEVEL 4- COMMUNITY 
DURATION I W/OUT PROJ. I ATTITUDES 

~ .~ 

I I 
Ronaparte  Reserve 1 and Mine Operat ion 

P l a n t   O p e r a t i o n  

' Nine and   P i an t   Cons t ruc t ion  

0 I +5 I +5 +5 I +15 

0 +5 +10 

0 +5 +10 

Upper  Hat  Creek  Valley 
Mine 6 P l a n t  Cons t ruc t ion  6 

Ranch Ilouses P lan t   Opera t ion  

Thompson - Ronaparte 
Confiuence 

0 I 0 '  I - 5 + 5 = 0  0 I.* 0 River   Rot tom  Preparat ion 

Water I n t a k e   C o n s t r u c t i o n  

Pumping S t a t i o n   C o n s t r u c t i o n  

Pumping S t a t i o n   O p e r a t i o n  

0 1 -  0 I -5 +5 = 0 
+5 I +5 

O I  O 
1 

+5 +10 

0 I +5 ' I - 5 + 5 = 0  0 I +5 
North  AshcroEt 
S u b d i v i s i o n  

Water P i p e l i n e   C o n s t r u c t i o n  

O E f l o a d i n g ' P a c i l i t y  
Operation  (Trucking) O I O to +5 

0 0 0 to  +5 

0 +5 -5 I- 1 Along  Ilighway 1 
Western  Sendin 

A i r s t r i p   C o n s t r u c t i o n  
and   Opera t ion  O I  

I Prepared  by: tlarford, Kennedy,  Wakefield,  Ltd. - I / .  

EBASC'O SERVICES OF CANADA LIMITED; Environmental Consultants BRITISH 

COLUMBIA 

HYDRO  AND 

POWER 

AUTHORITY 

COMMUNITY NOISE  SENSITIVITY CORRECTIONS, (dR(A)) FOR VARIOUS  RESIDENTTAL  AREAS I 7 - 5 4  
TABLE 

I THE- HAT CREEK PROJECT - Detailed Environmental Sludies I PART  FOUR 



RANCII 
HOUSE OCCUPANT 

Ed Lehman 

M. S a u l t e  

I k e  Lehman 

A .  P a r k e  

D. R i d l a r  
(Baldwin) 

HIGllWAY 12 JUNCTION 
DISTANCE FROM 

tu 

3,650 

4,900 

4,900 

8,540 

9,760 

I 

EXISTING 
YDNL 

35 - 40 

35 - 4 0  

35 - 40 

35 - 40 

35 - 40 

PROJECT 
YDNL 

46 

4 1  

4 1  

32 

30 

B R I T I S ~ I  EBASCO SERVICES OF CANADA LIMITED; E 
COLUMBIA 

IIYDRO AND IIOUSBS I N  FIRST'YEAR OF PROJECT ( 
NOISE  LEVELS AT  HAT CREEK VALLEY 

COMBINED 
YDNL 

46 - 47 

42 - 43.5  

42 - 43.5  

37 - 40.5  

36 - 40 

'ROJECT YDNL 
NORMALIZED 

(+15 dB) 

6 1  

56 

56 

47 

45 

EXPECTED 
RESIDENT 
REACTION 

Sporad ic  

widespread 
c o m p l a i n t s   t o  

cornplaints 

No r e a c t i o n  to 
s p o r a d i c  
compla in t s  

No r e a c t i o n  t o  
s p o r a d i c  
compla in t s  

No r e a c t i o n  

No r e a c t i o n  

lvironmental Consultants 1 
hNCll 
978-1979) I TAULE 

3.5-5 
POWER 

AUTHORITY THE HAT CREEK PROJECT - Detailed Environmental Studies PART FOUR 

:I' 
AND EXPECTED  REACTIONS OF RESIDENTS 



I I I I 8 L 

. 

I 

Armenle 1.0 
0.2 

1.0 
0.2 

I AND ConPAIllSoH OF AmIRNI AIR quALIrY CllIDEllnES IC*. 1 Feb. 1919. 4.1-1 

POWER AUTHORITY 
THE HAT CREEK PROJECT - Dslalled Enrironmenlal SIudies PAR7 FOUR 



Contaminant - 
Sulphur  Dioxide 
Nitrogen  Oxide 

Nitrogen  Dioxide 
Tota l   Par t icu la tes  
Carbon Monoxide 

Total  Hydrocarbons 
Arsenic 

Beryllium 
Cadmium 
Chromium 

Copper 
Fluorine 
Lead 
Manganese 

Mercury 

Nickel 
Selenium 

Uranium 
Vanadium 
Zinc 

Sulphate 
Ni t r a t e  
Polycylic  Organic  Matter 
Nitrosamines 

Emission  Rate (kg Der day) 
Symbol Pa r t i cu la t e  Gaseous T o t ; z  

" 

s02 

N02 

NO 

TSP 
co 
HC 
As 

Be 
Cd 

Cr 

cu 
F 

Pb 
Mn 

Hg 

N i  
Se 

U 
V 

I n  

so4 
N03 
POM 

NNA 

40,000** 

7.13" 

0.5s**** 

0.19s**** 

2.29**** 

0.094**** 
25.7=**=* 

2.59***** 
4.4***** 

2.28***** 

3.14***** 

324,768  324,'?68 

82,489* 82,489* 
124,759" 124 ,'759* 

40,000*' 
18,043***  18,043*** 

5,413**** S,413**** 
11.9**** 19 .o**** 
0.11**** 0.66'*** 

0.195**** 
2.29**** 

0.094**** 
26~*****  290,7****= 

4*95****. 7.54"**' 
4.4***** 

3.67***** 5.95***** 

3.14***** 
0.0337**"**  0.132 0.1657 

no emission 
0.12  0.12 

3.0 3 . 0  

no emission 
no emission 
no emission 
no emission 

Emission  calculated on the   bas i s  of 600 ppm NO in  the  stack  with  equal 

** Emission  calculated on the  basis   of  a m a x i m u m  of 0 . 1  grains   per   s tandard 

par ts   of  NO and NO2. 

cubic   foot   with  the  use o f  e l e c t r o s t a t i c   p e r c i p i t a t o r s .  

X 

*** Emission  calculated on the   bas i s  of 0.45 kg CO per  ton  of  coal.  
**** Emission  calculated on the   bas i s  of 0.14 kg HC per  ton  of  coal. 

***** Calculated from t e s t  burn sample analys is  and coal  consumption o f  42,630 
metr ic   tons  per  day (see Appendix F t o   t h e  Air Quality & Climatic   Effects  
Report g/ 1. 

PreDared bv: Environmental  Resea.rch & Technolow. I n c .  7 I .  

BRrrlSH EBASCO SERVICES OF CANADA LIMITEU:Environmental Consultants 

C0L.UMBIA 

HYDRO  AND 

POVVER 

AUliHORlTY PART FOUR THE HAT CREEK PROJECT - Detailed Environrnmntal Studies 

ESTIMATED  BASE-LOAD  EMISSION  PARMETERS FOR TABLE 
THE PROPCSED HAT CREEK GE?IERATING PLANT 4.1-2 



Contaminant 

Sulphur Diox 

" 

:ide 

Total  Suspended 
Pa r t i cu la t e s  

Carbon Monoxide 

Fluoride  (Gaseous) 

Lead (Pa r t i cu la t e )  

Zinc (Pa r t i cu la t e )  

Cadmi.um (Pa r t i cu la t e )  

Mercury 

Arsenic 

Averaging Time 
(Arithmetic Means) 

3-hOWS 
24-hours 

1-year 

24-hours 
1-year 

8-hoWs 
l -hom 

24-h0-S 
1-year 

24-hOWS 
1-year 

24-hOWS 
1-year 

24-hours 
1-year  

24-hOWS 
1-year 

24-hOWS 
1-year 

Average Con f!ntration 
Maximum 

( u g h  5, J 

208 
366 

4 .5 

26' 
1. ;I' 

88. ;! 
31.4 

0 .4 
0.008 

0.004 
0.00008 

0.004 
0.00009 

0.0003 
0.000006 

0.008 
0.0002 

0.03 
0.0006 

* Concentrations above assumed background leve ls  of  10-20 ug/rn". 

Sourc,e:  Environmental  Research 6 Technology,  Inc. 7/ .  

Rev. 1 Feb. 1979. 

BRITISH bBASCO SERVICES OF CANADA LlMlTEL,:Emlronrncntal Consultants 
COLUMBlA 

STATION \\''I?H FGD AND .A 566 m STACK POWER 
CONCEhTWrIONS DUE TO THE HAT CREEK GENERATIKG HYDRO AND 
PREDICTED hIAXIMJh1 AVERAGE GROUND-LEVEL 

4.1-3 

AUTHORITY THE HAT CREEK PROJECT - Detailed Environmental Studies ?.mT FOUR 



Percent of Stack Cas E x i t  Flue Gas Flow SO2 Emissions Adjustment 
F u l l  Load Temperature (OC) Rate (m3/min) Rate (kg/hr) Factor* 

1 80 139 212,090 10,953 0.81  

70 134 186.240 9.624 ‘ 0.71 

60 129 163.570 8,293 0.62 

50 127 129,110 7,173 0.53 

40 121 108,480 5,720 0.42 

Adjustment f a c t o r  may be  mult ipl ied by emission  ra tes  i n  Table IV-A-2 
t o   e s t ima te   pa r t i a l   l oad   emis s ions  for other  contaminants.  

L 
BRITISH 

COLUMBIA 
EUASCO  SERVICES OF CANADA LIMITED; Environmental Consultants 

HYDRO AND 

POWER 
FOR SELECTED PARTIAL-LOAD CONDITIONS 

AUTHORITY THE HAT CREEK PROJECT - Detailed  Environmental  Studies PART FOUR 

STACK GAS PARAMETERS AND SIILI’IIIIR I)IOXlIIE EMISSIONS TABLE 
4.1-4 



Contaminant ” (Arithmetic Means). 
Averaging Time 

Sulphur  Dioxide 

Total  Suspended 
Pa r t i cu la t e s  

Carbon Monoxide 

Fluoride (Gaseous) 

Lead (Pa r t i cu la t e )  

Zinc (Pa r t i cu la t e )  

Cadmi,um (Par t icu lare)  

Mercury 

Arsenic 

3-hOWS 
24-hours 

1-year 

24-hours 
1 -year 

l - h o w  
&hours 

24-hours 
1-year 

24-hours 
1-year 

24-hours 
1-year 

24-hours 
1-year 

24-hours 
1-year 

24-hOmS 
1-year 

MaXhUnl 

A~~~~~~ Concentration 
(ug/m31 

64 7 
260 

7. 0 

32 
0.9* 

91.3 
17 .9  

0.33 
0 .006 

0.003 
0.00007 

0.004 
0.00007 

0.0002 
0.000004 

0.00 75 
0.00015 

0.024 
0.0005 

* Concentrations above  assumed background  1.evels of  10-20 ug/m . :3 

Source:  Environmental  Research & Technology,  Inc. 1 1 .  

Rev. 1 Feb. 1979. 

BRITISH EBASCO SERVICES OF CANADA LIMITED:Ennronmcnrai Consultants 

COLUMBIA -PREDICTED NAXIWJN AVERAGE GROUND-LEVEL 
HYDRO  AND CONCENTRA’TIONS DUE TO THE M T  CREEK GENERATINC 
POWER STATION WITH 4 YCS F, 4 366 m ST.GK 
AUTHORITY  THE HAT CREEK PROJECT - Detailmd Environmental  Studies 

b .  1-5 



Contaminaht 
" 

Sulphur Dioxide 

Total  Suspended 
Part ic .ulates  

Carbon Monoxide 

Fluoride (Gaseous) 

Lead (Pa r t i cu la t e )  

Zinc (:Particulate> 

Cadmium (Pa r t i cu la t e )  

Mercuxy 

Arsenic 

Averaging Time 
(Arithmetic Means1 

24-hOmS 
3-hOWS 

1-year 

24-hOmS 
I-year 

1 -hour 
&hours 

24-hOWS 
1-year 

24-hours 
I -year  

24-hOWS 
1-year 

24-hOutS 
1-year 

24-hODS 
I-year . 

24-hOWS 
1-year 

Average  Concentration 
Fbximum 

(ug/m3) 

622 
260 
9.3 

32' 
l.l* 

96.1 
18.6 

-0 .42 
0. 0075 

0.0042 
0.0'00085 

0.005 
0.00009 

0.0~0025 
0.000005 

0.0'1 
0.080017 

0.C83 
0. C'005 

* Concentrations above assrmed  background levels  of  10-20 pg/m". 

Source:  Environmental  Research 6 Technology, Inc. L/. 

k IlRITISH (EBASCO  SERVICES OF CANADA LIMITED:Envltonmental  Consultants I 

POWER CTbTTnN I+'TTY A M r S  F. A -41 v ~CT4f -X  

AUTHORITY THE HAT CREEK PROJECT - Detailed Environmental Studies PART FOUR 

.. . 



Contaminant Units 1 hr 8 hr 24 hr Annual 

Sulphur Dioxide u / m 3  n.r.* n.r. 300-400 90-100 

Total Suspended Particulates d m  n.r.  n.r. 150-300 60-100 

Nitrogen Oxides as  NO2 ug/m3 n .r .  n.r.  n . r .  100-200 

Carbon  Monoxide w d m  40-60 15-20  n.r. n.r. 

Oxidants as  O3 lJg/m 150-300 n.r .   n .r .  n.r. 

3 

3 

3 

*No recommendation. 

Source: Simmons 

COLUMBIA 

BRITISH EBASCO SEKVICES 01; CANADA LIMITED; Environmental  Consultants 
‘FAi3I.E 

t 
HYDRO AND 

POWFR I IiEALTH RELATED REXOEPIENDATIONS FOR AMBIENT A I R  QUALITY  GUIDELINES I 4.1-7  

AUTHORITY THE HAT CREEK PROJECT-  Detailed  Environmental  Studies PAKT FOUR 



. 
I 

Measured i n  l lat   Creek  Reeeptorm(w4 
neea" Hell".,. Conce"tr.Li"ns 

Soii iraa. .L~  . a,,."" 

7 6 . 8  (42.1) 7.0 (0.0) 5 .6   (1 .9 )  

10.3 ( 5 . 5 )  0.54 (0.3) 1.34 ( 0 . 7 )  

247 .07   (68 .98)   5 .5  (1.1) 4 .4  ( 1 . 2 9 )  

47 .13  (11.03) 10.18 (3 .4)  35 .43   (17 .76)  

528 .4   (177 .6)  1448.25 (111O.L) 214.71  (81.66) 

7 . 3   ( 0 . 7 6 )  7 .8   (3 .3)  5 . 3 3  (1.01) 

0 . 1 8  (0.1) 1 .32   (1 .7)  0.31 (0.1) 

297.60  (51.56) 0 . 7 5  (0.20) 0 .38  (0.2) 

147.13  (31.06)  33 .5  (7.4) 221.8 (33 .94)  

BRITISII COLUMBIA HYDRO EDASCO SERVICES 01- CANADA I.IMITED: Eaviroamcalal Cossullanls 

AND 

PART FWR 
THE HAT CREEK PROJECT - Delalled Enrironmanlal  Sludiss 

TA8LE 
4 . 1 - 8  S U W R Y  OF EXISTING AN0 PROJECIEO TRACE ElEtSUI  COmZNTRllTlONS Rev. 1 Feb. 1979. 

POWER AUTllORlTY 



BRITISH 

COLUMBIA 
EBASCO SERVICES 01; CANADA LIMITED; Environmenlal Consultants 

HYDRO AND 
POWER 

PART FOUR THE HAT CREEK PROJFCT- Detailed Fnvirnnmental Studies AUTHORITY 

IiSTIMATEI) TIIRESIIOLO SO2 CONCENTRATIONS FOR VIS1DI.E INJURY  TO T A B  LE 
4;   1-9 SENSITIVE rLwr srECII:.s Rev. 1 Feb. 1979. 

Threshold   Concentrat ion 
(P g/& 

(U.S. W A ,  1973)  52 (Linzon,  1973)53 (Jones ,  e t  a l ,  1974)54 (Jacobsen,  1977)  46 

1300 - 7860 1834  1300 - 2620  2000 

655 - 5240 1048 - 1050 

400 - 3750" 785" 

262 - 2620 681 

131 - 1310 472 

786 - 1572  850 

- 750 

- 500 

Interpolated value 



P l a n t   S p e c i q s  

Se!ix sp. 
~ 

(Willow) 

Populus t rernuloides  

(Quaking Aspen) 

Pinus  ponderosa 

(Ponderosa  Pine)  

Pseudostuga  menziesi i  

(Douglas fir)  

520 
910 
681 

1022 
1100 

68 1 
34 1 

1300 

760 

2044 

7520 

Exposure 
Time 

I 1 1 1 .  
I L _  

3 h r .  

4 hr. 
3 h r .  

1 h r .  
2 h r .  
4 h r .  
8 h r .  

5-10 hr. (per 
s ix-month   per iod)  

S e n s i t i v i t y   R a t i n g  
or   Response  Reference 

1 n o .  
1 U b  i l l j U F y  

S e n s i t i v e  
5 5 ;  
ZI 

44  h r .  

8 h r .  

1 h r .  

No i n j u r y   5 7 /  
20% i n j u r y  F/ 
1 0 %   i n j u r y  E/ 
10% o f   l e a v e s   i n j u r e d  S T /  
10% of l e a v e s   i n j u r e d  E/ 
10% of l e a v e s   i n j u r e d  El 
10% of l e a v e s   i n j u r e d  5 2  I 

- 
i 

N e e d l e   i n j u r y  g/ 

Sl ight   mark ing   on  2 y r .  SA/ 
old  s e e d l i n g s  
S l igh t   mark ing   on  2 y r .  531 
o l d   s e e d l i n g s  
Traces  of i n j u r y  4x1 

Rev. 1 Feb. 1979. 
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P l a n t   S p e c i e s  

Poa p r a t e n s i s  - 
(Dlucgrass )  

Lolium  perenne 

(I 'erennial   Ryegrass) 

Artemisia f r i g i d a  

(Fringed  Sagewort)  

-~ Agropyron smithii  

(Western  Wheatgrass) 

.___ K o e l e r i a   c r i s t a t a  

(,Junegrass) 

- "" S t 3 a  comntn 

(Needle  and Thread Grass) 

SO Concentrat ion 2 
(Pd.3) 

520 

260 

191 

343 

2600 

2600 

2600 

2600 

2600 

Exposure 
Time 

2 hr. 

annual  max. 

26 weeks 

9 weeks 

4 h r .  

4 hr. 

4 hr. 

4 h r .  

4 hr, 

S e n s i t i v i t y   R a t i n g  
or Response 

S i g n i f i c a n t   i n j u r y   a n d  
growth  suppression 

( Decreased  number of 
( t i l lers.  leaves .  leaf 
( area   and   dry   weight  

V i s i b l e   i n j u r y   u n d e r  low 
l i g h t .   c o o l   t e m p e r a t u r e s  

V i s i b l e   i n j u r y   u n d e r  low 
l i g h t ,  cool tempera tures  

V i s i b l e   i n j u r y   u n d e r   h i g h  
l i g h t ,  warm tempera tures  

V i s i b l e   i n j u r y   u n d e r   h i g h  
l i g h t ,  warm tempera tures  

Rev. 1 Feb. 1979. 
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P l a n t   S p e c i e s  

Medicago   sa t iva  

(Alfalfa) 

Medicayo s a t i v a  

( A l f a l f a )  

Avena s a t i v a  
~~ 

(Oats)  

Zca mays -__ 

(Corn j 

L y c o ~ ~ c r s i c o n  - esculcntum 

(Tomato) 

SO Concen t ra t ion  2 (ueIm3) 

1300 
1300 

524-755 

.: 521 

1300 
655 

2096 
1300-2520 

786-1572 

260 
520 

2600 

156 
780 

200 

1300 
2096 
5240 

1576 
1468 
1126 

Exposure 
Time 

1 h r .  
4 h r .  
2 h r .  

1 h r .  
4 h r .  
4 hr. 
2 h r .  
1 hr .  
3 h r .  

3 h r .  
1 .5  h r .  

3 h r .  

12 days 

f o r   1 2   d a y s  
4 hr . /day  

9-20  days 

4 h r .  
4 h r .  
5 h r .  

t 1.- 
1 1 . 1 .  

4 h r .  
2 hr. 

S e n s i t i v i t y   R a t i n g  
or Response 

2 1 %   d e c r e a s e   i n  CO- up take  
19% f o l i a r   i n j u r y  L 

5% r e d u c t i o n   i n  CO up take  2 

No f o l i a r   i n j u r y  
< 2% i n j u r y  

5 - 1 9 %   f o l i a r   i n j u r y  
Acu te   i n ju ry  - n e c r o s i s  
V i s i b l e   i n j u r y  
V i s i b l e   i n j u r y  

V i s i b l e   i n j u r y  
V i s i b l e   i n j u r y  
0.5% i n j u r y  

S i g n i f i c a n t   i n j u r y  
Modera te   in jury  

B e n e f i c i a l  effect  i n  area of 
s u l p h u r   f e r t i l i t y  

V i s i b l e   i n j u r y  
Fol.iar i n j u r y  

n a c r o t i c   t i s s u e  
I n t e r v e i n a l   p a t c h e s  of 

Foliar i n j u r y  
Foliar i n j u r y  

c-,:..- :..2 ..-.. 
l “ L l . A l  “,,U&, 

Reference 

HYDRO AND RESPONSE TO SO 01: IIERBACCOUS SPECIES INDIGENOUS TO TIIE IlAT CREEK AREA 
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Plant  Species 
SO Concentration Exposure S e n s i t i v i t y  Rating 

(rs/m3) Time or Response 

Lycopersicon  esulentum 99.5 
1300 (Tomato) 

8 hr;  . ""_ 
4 hr.  

F n l  ill- i n j ~ r y  
Visi.ble  injury 

Reference 

- 551 
- 75/ 

Rev. 1 Feb. 1979. 
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P l a n t   S p e c i e s  

Bromus i n e r m i s  

(Bromemass) 

Avena sa t i . va  

[!?$ts) 

Medicago s a t i v a  

( A l f a l f a )  

Lycopersicon  esculentum 

('romato) 

NO' Concen t r a t ion  2 
( u g h 3 )  

37600 
94000 

60160 
15040 

56400 

2820 

56400 
11280 

1880-11280 

470 

15040 
3760 

56640 
18880 

283-190 
28320 

Exposure 
Time 

- 

4 h r .  
4 h r .  

1 h r .  
1 h r .  

1 h r .  

2 h r  .. 

1 h r .  
4-8  h r .  
2 h r .  

- 

2 hr. 

- 
4 h r .  
1 h r .  

1.5 h r .  
1 h r .  

1.5 h r .  
10-22  days 

S e n s i t i v i t y   R a t i n g  
or Response 

p": ^*"I 

1-291 leaf  area marked 
1-6% leaf a r e a  marked 

\ .zJIJcallc 

T r a c e   o f   i n j u r y  
E x t e n s i v e   i n j u r y  

Little o r   n o  i n j u r y  

10% r e d u c t i o n   i n  CO up take  
S e n s i t i v e  

Moderate severe n e c r o s i s  
Some v i s i b l e   i . n j u r y  

p h o t o s y n t h e t i c   a c t i v i t y ,  
5 0 4 0 %   r e d u c t i o n  i n  

no f o l i a r   i n j u r y  
No d e c r e a s e  i n  CO 
a s s i m i l a t i o n  

2 

.2 

Threshold  dosage 
I n t e r m e d i a t e  

T r a c e  of i n j u r y  

No v i s i b l e   i . n j u r y  
E x t e n s i v e   i n j u r y  

90% leaf i n j u r y  
Decrease  in   dry  weight   and 
l e a f   a r e a  

BRITISH 
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Plant   S l~ec ics  

Lycopersicon  esculenturn 

(Tomato) 

NO Concentration Exposure 
Time 2 

( d m 3 1  

755-944 21-45 d.ys 
472 

period 
Entire growth 

S e n s i t i v i t y  Rating 
or Response Reference 

BRITISH 
TABLE COLUMBIA 
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P l a n t   S p e c i c s  

k d i c a g o  sa t iva  

(Alfalfa) 

Avina s a t i v a  __ 
(Oats) 

Pinus  ponderosa 

(Pnndernsa pine] 

I 'opulus   t remnloides  

(Quaking  aspen) 

Lycopersicon  csculcntum 

{Tulnaioj 

0 Concen t ra t ion  
3 

< 25 ppirm 

10-12 ppllm 
15 pplm 

10-30 p p h m  
5 pphm 

10 pphm 
5 pplllll 

< 25 pphm 
40 pphm 
45  pphm 
50 pphm 
60 pphm 

0.2-0.5 pphm 

0.5 pplun 

2 5  pplnn 

3. 5 pphm 
60 pphm 

10 pphm 

E x p o s u r e   . S e n s i t i v i t y   R a t i n g  
Time or Response 

2 hr. v i s i b i e   i n j u r y  

-2 h r .  
S e n s i t i v e  
F o l i a r   i n j u r y  

4 hr. F o l i a r   i n j u r y  
8 h r .  
4 h r .  

F o l i a r   i n j u r y  
No i n j u r y  

4 Irr. 
8 h r .  No i n j u r y  

No i n j u r y  

... 
- 

0.5 hr. 
2 hr. 

0 . 5  hr. 
1 hr. 
1 h r .  

Visihle i n j n r y  
1% leaf i n j u r y  
1% leaf i n j u r y  
1% leaf i n j u r y  
2% leaf i n j u r y  

7 h r . / d a y  
f o r  2 1  days 
9 Irr./day 
for 18 days  

C h l o r o t i c   n e e d l e   m o t t l e  

V i s i b l e   n e e d l e   i n j u r y  

4 hr. Upper l ea f   b ronz ing   on  
50% of l e a v e s  

1 hr.  
93 days 33% r e d u c t i o n   i n  fresh 

1% l c a f   i n j u r y  

weight 
2-75% fol iar  i n j u r y  4 hr. 

BRlTISll 
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I Plant   Species  
Exposure S e n s i t i v i t y   R a t i n g  

0 Concentration 3 Time or Response Reference 

E R l l I S ~ i  
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P l a n t   S p e c i c s  

_____ Medicago s a t i v a  

. ( A l f a l f a )  

Pinus  ponderosa 

(Ponderosa  pine)  

Lycopersicon  esculentum 

[Toiiiato) 

Zea mnvs - " 

(Corn)  

1: luoride  Concentrat ion 
(.uglm31 

io 
4 

5 . 2  

39.5 
5.5 

0.4-0.6 

9.5 

7.5 
2.5 
0.75 

6.4 

5.0 
100.0 
650.0 

1.6 

12.4 

0.4-0.6 

10 

E x p o s u r e   S e n s i t i v i t y   R a t i n g  
Period or Response Refe rence  

Z h r .  Threshold l e v e l  hh ; 
3-9 day C h l o r o s i s  or n e c r o s i s  la / 
9 day Leaf t i p  and  marginal __ 101/ 

n e c r o s i s  
S l i g h t   i n j u r y   1 0 1 /  
No i n j u r y  - 101/ 

27 h r .  
40 h r .  

- 

Continuous for ' S e v e r e   i n j u r y  " 1 ou/ 
severa l   months  
10 6379 Inj-ry $were a t  time - 1 0 2 f  

of emergence 
(2) 8 hr./week I n c i p i e n t   i n j u r y  - 1021 
(7) 8 h r . 1 2  weeks I n c i p i e n t   i n j u r y  - 102/ 
(20) 8 h r . / 4  weeks I n c i p i e n t   i n j u r y  - 102/ 

Continuous Decrease i n  number of - 1031 
f r u i t s  w /  n o   f o l i a r  

513 Iir. 
26 hr. 

4 . 2 5  hr. 

i n j u r y  
No i n j u r y  
S l i g h t   t i p   b u r n  
Nec ros i s  

8 d a y s  67% i n c r e a s e   i n  - 105/ 

24 hr. 
r e s p i r a t i o n  
Reduced  growth of l e a v e s  - 105/ 

Con t inuous   fo r   Seve re   i n ju ry  - 1061 
several months 
9 days   Mot t l ed   ch lo ros i s  - 1071 

BRITISH 
TABLE COLUMBIA 
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- 
Pluroide  Concentration  Exposure S e n s i t i v i t y   R a t i n g  

P lant   Spcc ie s  ( w / m 3 )  Period or Response  Reference 

7 - - -. . . - 
" ~ 

LC* ,,lay, i . 0  7 days No chiorosis 1 on/ 
2 . 0  7 days 
5 . 7  7 days  Moderate to pronounced Inn/ 

5 513 br. ' 

(Corn) 
- 

Trace amounts of c h l o r o s i s  108/ 

Chlorosis  
Mottling of mature f o l i a g e  104/ 
S l i g h t   t i p  burn 104/ 

104/ 

- 
- 

100 26 hr.  
650 4 . 2 5  Ilr. Necrosis 

- 
- 
- 

BRITISH 
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P l a n t   S p e c i e s  

Avene s a t i r a  

(Oats) 

Medicago s a t i v a  

( A l f a l f a )  

Lycopcrsicon esci;:en:um 

(lomato) 

SO Concen t ra t ion  2 
(vg/m3) 

655 
262 
655 
524 

1965 

655 

655 

917 

917 

393 

65s 
262 
655 
262 

NO Concentrat ion  Exposure 2 (ue/m3) Time 

94 
188 

4 !;r. 
4 h r .  

282 4 hr. 
376 4 h r .  

1 h r .  1410 

0 1 h r .  

4 70 

0 

564 

1 h r .  

1 h r .  

1 h r .  

282 1 h r .  

9 4 
188 

4 h r .  
4 h r .  
4 h r .  

282 4 h r .  
282 

S e n s i t i v i t y   R a t i n g  
or   Response 

Z I  I..:..-.. 
0 .  A,,,'.', 

27% i n j u r y  
No i n j u r y  

Threshold 
10% i n j u r y  

2-3'2 r e d u c t i o n  
i n   p h o t o s y n t h e s i s  

p h o t o s y n t h e s i s  
9% r e d u c t i o n   i n  

8% r e d u c t i o n   i n  
p h o t o s y n t h e s i s  

p h o t o s y n t h e s i s  
16% r e d u c t i o n   i n  

7% r e d u c t i o n   i n  
p h o t o s y n t h e s i s  

1 %  l e a f   i n j u r y  
1% i n j u r y  
No i n j u r y  
17% leaf i n j u r y  

BRITISH EDASC'O SERVICES OF CANADA LIMITED; Environmental Consllltants 
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Plant Species SO Concentration 0 Concentration 2 3 

117 
L V L  

- 
262 

655 
655 

D 
196 
196 

- 
196 

Exposure Sensitivity Rating 
Time or Response Reference 

4 hr. 
4 hr .  
4 hr. 24-50% foliar 

4 hr. No injury 641 
4 br. 21-22% foliar 641 

Xu injury 54: 
No injury 

injury 

- 
641 - 
,II! 

- 

injury 
- 

BRITISH 
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A5sociztion 

1:ngelmann Spruce - Willow - Red 

Engelmann Spruce - Grouseberry - 

I:ngelmann Spruce - Grouseberry - 
Ihgc1m:rnn Spruce - Grouseberry 

lhgelmann  Spruce - I lorse ta i1  

Douglas- f i r  - Bunchgrass 
Douglas- f i r  - Pinegrass  - 

Ponderosa  Pine - Bunchgrass 
Bunchgrass 

Kentucky  Bluegrass 

Willow - Sedge Bog 
Ilunchgrass - Kentucky  Bluegrass 

Iligllland  Grassland 
Ripar ian  

Sngcbrush - Bluebunch  Wheatgrass 
Big Sagebrush - Ilunchgrass 

Hunchgrass - Kentucky  Bluegrass/ 

Mountain Avens - Sedge/ 
Sa l ine   Depress ion  Complex 

I h u g l a s - f i r  - S p i r e a  - Bearberry/ 
I l ighland  Grassland Complex 

I l o u g l a s - f i r  - Pinegrass  - 
R?~!?rhgress Complex 

Ileatller  Parkland 

Lupincs 

P i n e g r a s s  

!!oq..ls-fir - Plnegrzss 

Vegetative Cover  Affected by Stack  Emissions (km ) 2 

366 M Stack  
FGD 

0.03 

0.98 

7.43 
7.31 

- 
2.2 

2.37 
- 

- 
1.65 

1.33 
- 
- 
- 
- 
- 
- 

- 

- 

366 M Stack  
mr 

22.66 

29.27 

100.86 
.46.56 

0.35 
1 Q  El 
I"."* 

- 
7.04 

- 
1.16 

4.34 
1.26 

0.04 
0.02 
0.04 
0.01 
1.68 

' 1.14 

- 

244 M Stack 
MTS 

27.11 

29.87 

124.05 
68.67 

2 7  L4 
0.35 

1.69 
15.25 

" I  ..I 

0.38 . 

2.22 
1.43 

5.00 

0.04 
0.67 

0.14 
0.01 
1.68 

1.25 

3.56 

Sensit iv iry 

I l i  gh 

Moderate 

Low 
Low 

Moderate 

Moderate 
h w  

Moderate 

Moderate 
Low 

Iligh 
Low 

High 
Moderate 

L O W  

lligll 
NC 

NC 

NC 

BRITISH 
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Associa,tion 

Douglas-fir - Pinegrass/ 
Douglas-fir - Pineirass - 

l louglas-fir - Spirea - Bearberry/ 
Burlcllgrass Complex 

Douglas-fir - Bunchgrass C o ~ q ~ l e x  

TOTAI. 

Area Affected by AQCS (km') 

366 M Stack 
FGD 

366 M Stack . 244 M Stack 
MCS MCS 

.08 3.17 3.04 

- 0 .36  0.36 

23; 38 

NC - Ilcnotes  not c l a s s i f i e d .  

Source: TIRA Erlvironrnental Resource Analyst, Ltd.  138/ - 

238.4? 324.41  

".." -I.IC, SC.nci t i . r i tv  

NC 

NC 

BRITISH 
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Trace  Element Trace Element  Concentration (pg/m 3 *  ) 

A B C D - 
Arsenic (As) 3 . 0  x 2.0 x 6 .0  x 6 .0  x 
Cadmium (Cd) 5.0 x 3 . 0  x loY6 1.0 x 1.0 x 

Chromlum (Cr) 8 .0  x 6.0 x 2.0 x 2 x 

Copper  (Cu) 9.0 x 5 . 0  x 2 . 0  x 2 . 0  x 

Fluorine ( F )  4.0 x lo-‘ 3 .0  x 10 _I 9 .0  x lo-$ 9.0 x 

Lead (Pb) 7.0 x lop5 4.0 x 1.0 x 1.0 x 

Mercury (Hg) 1.0 x 7.0 x 2.0 x 2 .0  x 

Vanadium (V) 2.0 x 1.0 x 5.0  x lov5 5 . 0  x 

Zinc (Zn) 2.0 x 1.0 x 4.0 x 4.0 x 

-2 

*Values  presented are for isopleth  codes as presented  in Figure F7-1. 61.  

Source:  Environmental  Research  and  Technology,  Inc. 4 1 .  
- 
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I 

I r r i g a t e d  Area 

Upper Hat Creek   Val ley  P o t e n t i a l   P e r c e n t   F o l i a r  Injury t o   A l f a l f a  

P r e s e n t l y   I r r i g a t e d   P r o j e c t e d   I r r i g a t e d  
(ha)  (ha) 

64 96 

116 114 

149 2 24 

156 234 

6 9 

Source:  Canadian Dio Resources   Consul tan ts   L td .  

366111 S t a c k  - MCS 244111 S t a c k  - MCS 
Worst Case Average Case Worst Case Average Case 

24 10 

31 12 

10 5 

43 18 

70 32 

BRITISH 
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EBASCO SERVICES OF CANADA LIMITED; Environmental C o n s u l t a n t s  

HYDRO AND 
POWFR 

PRESENT AND PROJECTED  AGRICULTURAL LAND OF UPPER  HAT CREEK VALLEY 
SUBJECT TO S02/N02 DAMRGE . . . . - . . 

AUTHORITY THE HAT CREEK PROJECT- Detailed Environmental  Studies 

TAULE 
4.1-19 

PARI' FOUR 



Parameter  (mg/l) 
” 

pH (un i t s )  
F i l t e r a b l e  Residue (105OC) 
BOD5 
Alka l in i ty  (as CaC03) 

Chloride 

Fluoride 
Ni t r a t e  (as N) 
Ortho-phosphate (as P) 
Sulphate 

Arsenic 
Boron 
Cadmium 

Calcium (as CaCO3) 
Chromium 

Copper 
Iron 

Lead 
Magnesium (as CaCO3) 
Mercury 
Sodium 
Vanadium 
Zinc 

Fly Ash 
Range 

8.5 - 9.5 
4900 - 9900 

< 30 - 190 
1030 - 1130 

140 - 155 
3.3 - 5 . 8  

2.2 - 3.3 
0.15 - 0.24 
220 - 300 

< 0.6 - 2.6 
< 3.1 - 4.1. 

< 0.08 
990 - 1090 

c 0.1 - 0.22 

< 0.2 - 0.3 

< 1.6 - 1 . 7  

< 0.04 

190 - 200 

< 0.0012 - 0.0023 
260 - 270 

< 0.13 - 0.1.5 

0.6 - 1.8 

Bottom Ash 
Range 

8.0 - 9.0 
3400 - 5900 

30 - 190 
830 - 1030 

140 - 155 
2.0 - 2.3 

1.8 - 2.2 
0.18 - 0.33 

1180 - 1220 
< 0.5 - 2 . 1  
< 1.8  - 1.9 

< 0.08 

740 - 790 
< 0.089 - 0.11 

< 0.1 - 0.3 

< 1.6 - 1.7 
< 0.04 

190 - 200 
< 0.001 - 0.00.16 

260 - 270 
< 0 .21  - 0.27 

0.9 - 3.3 

Prepared by: Beak Consultants Ltd .  E/ 

‘COLUMBIA 

HYDRO AND PROJECTED ASH LEACHATE QUALITY 
IPOWER 

AUTHORITY THE HAT CREEK PROJECT - Detailad Environmental  Studies 

TABLE 
3.1-20 

p . 4 ~ ~  FOUR 



Supervisory,  Professional 
and  Confidential 

Office  and  Technical 
Employees 

Operating 

Mechanical  Maintenance 

Electrical  Maintenance 

Instrument  Maintenance 

General  Tradesmen 

Stores 

Security  Guards 

Total  Direct  Employment 

Jan.  1984 
Unit 1 

- 

22 

14 

69 

15 

6 

6 

16 

3 

5 

156 

- 
- 

Units  1-2 
Jan. 1985 

22 

14 

74 

19 

0 

7 

16 

4 

5 

164 

- 
- 

Prepared by: Strong Iiall 8 Associates Ltd. K/ 

Units 1-3 
Jan.  1986 

25 

16 

115 

27 

10. 

8 

26 

5 

S 

232 

- 
- 

Ucits  1-4 
Jan.  1987 

25 

16 

120 

30 

11 

9 

26 

5 

5 

247 

- 
- 

COI.UMBIA 

HYDRO AND 

POWER 
AU'THORITY THE HAT CREEK PROJECT - Dmtailmd Environmmntal Studies 

DIREC?  EMPLOYNEh'T BY SKILL GROUP,  TABLE 
THERNAL PUkT OPEUTING PHASE 4.1-21 

p.1~. FOUR 



. 

hge nl8trIbuti""+ 
0- 14 34.1% 

11-19  1.6 
20- 24 
25-)4 1 1 . 2  
3s-44 12.s 
45-54 9 . 6  

38 .01  35.11 
8.0 

9.4 1 2 . 0  
7.8 

10.5 
20.0 18.4 
12.0 1 2 . 1  
6 . 0  8.1 

6.4 3.0  s.0 
2.8 4.L " 1.0 

100.0% 100.0% 100.0% 
__ 

"trlr?h.;t!.n 
Hslc 53.6% 55.01  14.22 

100.0% 100.0% 100.0% 
Female 46.4 45.0 45.8  

10.0 
21.0% 23.0% 22. R 

7 3 . 0  
l.D 

11.3  

100.0% 100.0% 
4.0 5.8 

100.0% 
__ __ 

21.8% 
11.8 
25.6 
11.1 
8.9 

L00.07. 
).I) 

22.0 
25.0% 

2 6 . 0  
16.0 

1.0  

100.0% 
4.(1 

26.6% 

25.8 
19.1 

14.1 
8.1 
5.1 

lW.O% 
- 

31.0% 

10.0 
1 . 1  

11.9 
12.4 
8.8 
5.6 

100.0% 
2 

46.L 
13.9% 

100.0% 

10.1 
23.01  

100.01 
6.3 

21.1% 
18.8 
26.1  
14.4 
8 . )  

lW.O% 
1.4 

36. I1 38.0% 
8.4 
9.4 12.0 

8.0 

20.8 
11.8 

70.0 
12 .0  

8 . 2  6.0 
4.0 
2.0 

3.0 

100.0% 
1.0 

100.01 
__ __ 

10.9% 11.0% 
49.1 

100.0% 100.0% 
__ 41.0 

66.0  
2 6 . 6 1  23.0% 

1 1 . 0  
1 .4 

100.0% 
4 . 0  

100.0% 
- - 

21.1% 
19.2 
21.3 

21.0% 
22.0 
26.0 

19.2 
8.S 

100.0% 
6.3 

1 6 . 0  
1.0  
4 . 0  - - 

100.0% 

36.8% 

10.4 
8.3  

20. s 
11.9 
1.4 
3.6  

100.0% 
1.6 __ 

52.47. 

100.0% 
4 1 . 6  __ 

21.3% 
68.6 

100.0% 

26.1% 
20.2 
21.1 
18.0 

7 . 8  
s.s 

100.0% 
- 

37.2% 35 .9% 
8 . 2  

38.0% 
8 . 8  

36.5% 
8.0 8 .1  

20.4 
10.9 

11.9 
6.9 

~.~ 
1 . 2  12.0 

14.4 
8.8 

20.0 1 6 . 3  
11 .6  12.0 11.8 
8 . 3  6.0 7.6 

3.4 112 3.0 
1.4 

100.0% 

1.1) 
3 . 1  __ s.0 

100.02 110.0% IW.01 
I_ 

1.0 __ - 

S3.2Z 13.01 SS.O% 13.6% 
46.8 4 1 . 0  

100.0% 100.0% 100.02 100.0% 
- 41.0 __ 46.6 

24.0% 23.sx 23.0% 23.32  
10. I T2.8 13.0 

4.0 l . s  1.1 
72.9 - 

100.0% 100.0% IW.0X 100.0% 
__ 

26. 1% 
20.8 
H .o 

29.3% 2S.0% 
1 1 . 1  22.0 

21.82 
1 8 . 1  

12.2 26 .O 16.8 
11.3  

1.5 
s.0 

24.4  
12.2 
12.2 

16.0 21.6 
1.0 10.1 
4 . 0  9 . 1  - " " 

100.0%  100.0%  100.0% 100.0% 
- 

BRITISH COLUMBIA IIYORO 
EBASCO SkRVICES 01: CANADA LIMITED; Elwiroalmenml C'onsulln~lls 

AND CIIARACTERISTICS OF COmuNITY RESIDEMS 4.1-22 

PART W R  

rm.e 

POWER AUTHORITY THE  HAT CREEK PROJECT - Oelaiied Enrironmelllal Sludie) 



OPERATING  PHASE 
(3; mil l ion  1976 ) - 

REGIONAL LOCAL AREA 

Regional  Regional Net: Regional  Local  Area 
Tot.al Direct Total  Direct 

Net Local  Area 
" Reside,nts In Migrants Income Gain Residents In Migrants - Income Gain 

$ 1OlL.9 $ 581.5 $ 683.4  $ 42.9 $ 643.2  $ 686.1 

Prepared by: Strong Hall & Associates  Ltd. lo/. 

BRITISH 

COLUMBIA 

EBASCO SERVICES OF CANADA LIMITED: Environmental Conrullantr 

THE HAT CREEK PROJECT - Detailed Environmental Studiar AUTHORITY 

GENERATED BY HAT CREEK PROJECT POWER 

DIRECT NET INCOME GAINS HYD'RO  AND 
TABLE 
4 . 1 - 2 :  

PART FOUR 



OPERATING PHASE 

- ($ mil l ion  1976 ) 

REGIONAL LOCAL AREA - 

Direct  Indirect  Induced  Regional  Direct  Indirect  Induced  Local A r e  
Total  Net Total  Net 

Income Income  Income Income Gain Income Income Income . Income Gai 
" 

$ 6 8 3 4  $ 23.6 $ 353.5 $ 1060.5 $ 686.1 - $ 148.8 $ 834.9 

Prepared by: Strong Hall h Associates L t d .  IO/. 

- 
BRITISH . EBASCO SERVICES OF CANADA LIMITED: €nnronmenraI  Consultants 

COLUMBIA 
HYDRO AND TOTAL NET INCOME GAISS 
POWER FROV TfiE U T  CREEK PROJECT 
AUTHORITY THE HAT CREEK PROJECT - Detailed Environmental Studies 

TABLE 
4 . 1 - 2 4  

PART FOUR 



DLSPLBCED 
ACTIVITY AFFECTED - (d/al:.. - " 

Hunting 100 

Fishing - 
Backroad Travel 250 

Other 100 

QUALITY 

Undetermined 

Undetermined 

F a i r  

Operation Phase is defined  as  post 1987. 

Pre:?ared by: ESCLEC and b h i  161/. - 

IMPACT 
SIGNIFICANCE - 

B i M I A  

BASCO SERVICES OF CANADA 

DISPLACED IN AREA "A" DUR1:NG OPERATION PHASE 
ESTIMATED ANNUAL RECREATION ACTIVITY DAYS TABLE 

4.1-25 

AUTHORITY THE HAT CREEK PROJECT - PART FOUR 



Origin* 

Hat  Creek  camps 

Ashcroft/  
Cache Cree:k 

Clinton 

Other Area.s 

Total  

1980 

22,060 

21,820 

2,600 

1,300 

47,780 

1982 

81,000 

64 ; 240 

7,560 

3,740 

156,540 

1984 

63,040 

87,000 

10,230 

5,120 

165,390 

1986 

19,800 

87,580 

10,240 

5,040 

122,660 

1988 

1,320 

101,600 

12,000 

6,030 

120,950 

1990 

1,400 

109,260 

12,950 

6 ,410  

130,020 

Based on popula t ion   forecas ts   p resented   in   S t rong   Hal l  and Associates Ltd.- l o /  , 
and on assumed cons t ruc t ion   s i t a r t   i n  1978 

Prepared by: ESCLEC and bhi  1611. 

BRITISH BASCO SEWICES OF CANADA LIMITED. Envfronmcntal Conrul1anl:r 
COLUMBIA 

HYDRO AND WITH THE HAT CREEK PROJECT 4 .1 -26  
TOTAL ESTIhL4TED  ACTIVITY  DAYS 1 TABLE 

POWER 
PROJECT - Dctail.6 Environmental  Studies 1 PART FOUR 



- Cormni ty  1976 1980 1986 - - - 

Ashcroft 2030 2455 2685 

Cache Creek 1050’ 1205 1355 

C 1 inl: on 810 810 1155 

Li l looe t  2220 2220 2785 

Unincorporated 1390 1390 1390 

Total  7500 8080 9370 

1990 % increase  
1976-90 

- - 
3035 50 

1595’ 52 

1155 43 

2785 25 

1390 0 

9960 33 

Source: Strong Hall 6 Associates Ltd. -. 10/ 

BRITISH EEAsCO SERVICES OF CANADA LIM1TEU:Envlronmcntal Consultants 

COLUMBIA 

HYDRO  AND PROJECT uu’ C O W I T I T S  h’uIp 
POWER RAT CREEK. !076-1900 
AUTHORITY THf HAT CREEK PROJECT - Detailed Environmental 

.. ~- 
FORECAST POPLUTIOK GROLTI! hTTE@LT THT TAB LE 

- 



Act i v i t y  Source  1976 

Local Population  104,356 
(non-project) 

Project  Population" - 

Total  104,356 

1980 

125,200 

47.780 

172,980 

1982 

135,630 

156,540 

292,170 

1984 

146,060 

165,390 

311,450 

1986 

156,500 

122.660 

279.160 

1988 

166.950 

120,950 

287.900 

1990 

177,400 

130,020 

307.420 

Prcparcd by: I?XI.EC and bhi  162/. 

BRITISH 

COLUMBIA 
EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants 

THE HAT CREEK PROJECT-  Detailed  Environmental  Studies AUTHORITV 

I~IXREATIONAL  ACTIVITY  DAYS 1976 - lY90 POWER 
FORECAST LOCAL NON-PROJBCr ANI1 PROJECT-INDUCED HYDRO AND TABLE 

4 .1-28 

PART FOUR 



Highway 12 Junct ion 
rn 

Distance From Without 
Project   Project  

YDNL* YDNL* 
With-Project 

Combined 

YDNL" 
Pro iec t  YDNL* Resident 

Normalized Expected 
Ranch 
llouse 

1 

2 

3 

4 

5 

6 

Current (1978) 
Occupant (+15 dD) 

7a 

78 

64 

60 

56** 

55 ** 

Reaction 

M. Saul te  4,900 35 - 40 63 63 Vigorous 
Action 

Vigorous 
Action 

Widespread 
Complaints 

Widespread 
Complaints ' 

Sporadic 
Complaints 

No Reaction 

35 - '40  63 Ike Lehmao 4,900 63 

A. Parke 8.540 35 - 40 49 49 

45 - 46 0 .  Ridlar  
(Ualdwin) 

A .  Pocock 

9.760 35 - 40  45 

13,400 35 - 40 36 39 - 42 

38 - 4 1  14,000 G .  Parke 35 - 40 35 

* Yearly average  dayfnfght   noise   level .  
** The higher community s e n s i t i v i t y   c o r r e c t i o n  of +20 dB has  been  applied  at   locations where 

plant   noise   (containing  pure  tones)  i s  expected t o  be the dominant pro jec t   no ise .  

I'rcparcd b y :  l iarford,  Kcnncdy, Wakeficld,  Ltd. " 163/ 

BRITISH 
COLUMBIA 

EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants 

HYDRO AND 
POWER 

PART FOUR THE HAT CREEK PROJECT-  Detailed  Environmental  Studies AUTHORITY 

NOISli  LEVELS A I  11Kl' ClllillK VALLEY IIANCII IIOUSES DURING 
MINE STAGE 6 ANI) CXI'ECTED REACTIONS 01' TIIE RESIDENTS 

I A  1% LE 
4.1-29 



Source/Type  of  Activity 

S u r f i c i a l  removal ( sc rapers )  

Overburden removal 
(truck/slrovel)  

Coal  removal (truck/shovel) 

Ulasting 

Coal haul  road 

Overburden haul  road 

'Truck hopper dump 

Conveyors 

Cnnl stock.piles 

llaul road  repair  

Wind eros ion  

Emission Factor 

7 .26  kilograms  per 
scraper  hour 

7.26  kilograms  per 

0.01 gm/kg coal  removed 

0.005 gm/kg coa l   b las ted  

0 . 3 1  kilograms  per 

shovel  hour 

vehicle   ki lometre  

0.31 kilograms per 
vehicle   ki lometre  

0.01 gm/kg coal  dumped 

0.122 gn!!kg coa l   s tored  

7 .26  kilograms per 
grader  hour 

Source  Operating U n i t s  Emisions Ckfda) 

26,250  scraper-hours/year 

27.000 shovel-hours/year 

9.98 x 10 kg/ a i n - s i t u  coal  

9.98 x 10 kg/  R i n - s i t u  coal 

9 

9 

4.96 x 10 vehicle-km/ n 
5 

1.23 x 10  vehicle-km/ a 

9.98 x 19 kg/ a i n - s i tu   coa l  

6 

9 

g I 0 ?  X IO kg coal  stored 8 

9000 grader-hours/year 
. . m  

kilograms  per  square x lo 
metre per   year  

I <  

TOTAL 

Prepared by:  Envlronmental  Research b Technology, Inc.  2 1  

191,000 

196,000 

99,800 

49,900 

' 154,000 

381,000 

99,800 

- 

111,000 

65,300 

941.000 

2,288,800 

Rev. 1 Feb.  1979 

BRITISH 

COLUMBIA 
EUASCO SERVICES OF CANADA LI MIIED; Environmental  Consultants 

HYDRO AND 

POWER 

l:srIMA'ms OF pmTlcul,Kru EMISSIONS FOR THE HAT CREEK PROJECT COAL MINE TAULE 
(UASEO ON A MAXIMUM LEVEL OF ACTIVITY FOR T I N  YEAR 2017-2018) 4.2-1 
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Sample : 

Parameters* 
" 

PH 
Fi l terable   Residue 
BODS*" 

Alka l in i ty   (as  CaCQ3) 
Chloride 
Fluoride 
Ni t r a t e  (as N) 
O-pho,s. (as P) 

Sulphur 

Arsenic 
Boron 

Cadmium 

Calcium  (as CaC03) 
Chromium 
Copper 
I ron 
Lead 

Magnesium (as CaC03) 
Mercury 
Sodium 

Vanadium 
Zinc 

- Overburden  76-1 

7.6 
180 

3s 

55 
2 

0.05 

4.0 
0.15 
0.7 

0.03 
0.02 

0.002 

13.2 
0.05 
0.35 
0 . 3  

0.02 
14.6 
0.002 

15.0 

0.01 
0.031 

Overburden  76-13 

7.9 
160 

27 
77 

1.5 
0.07 
6.0 
0.2 

6.7 

0.03 
0.02 

0.002 

25 
0.0s 
1.4 
1.05 
0.02 

29.2 
0.002 

40.0 

0.01 
0.031 

Waste Rock - 

8.3 
2078 

244 

180 
53 

0.06 
3.7 
0.4 

10.0 

0.1 
0.05 

c 0.002 

76.2 
0.2 
2 . 1  

1.85 
0.02 

43.7 
0.003 

70 

0.01 
0.275 

- 
A l l  parameters  expressed i n  mg/l except pH which is in units. 

** Estimated by u t i l i z i n g ,  BOD- from Total   Extractable   Tests  and 

hours   to   Total   Extractable   Fi l terable   Residue.  
mult iplying by r a t i o  o f  f i l t e r a b l e   r e s i d u e   e x t r a c t e d  i n  24 

Prepared by:  Beak Consultan<s L t d .  6 / 

BRITISH 

COLUMBIA 

EBASCO SERVICES OF CANADA  LIMI1EU:Ennronrncntal  Conrulrmt!; 

POWER 

HYDRO  AND 

PART FOUR THE HAT CREEK PROJECT - Detaited Environmental Studies AUTHORITY 

~ 

PROJECTE,D OVERBURDEN AND WASTEROCK 
LEACHATE CHA.R.4CTERISTICS 

T.\BLE 
4 . 2 - 2  - 



Parameters* 

pH (un i t s )  
Temperature (OC) 
Suspended Sol ids  

F i l t e r a b l e  Residue 
Total  Hardness (as CaC03) 

Alka l in i ty  (as CaCO3,) 
Chloride 
Fluoride 
Total  Nitrogen -N 
Phospho- -P 
Sulphate 

Arsenic 

Boron 
Cadmium 

Calcium (as CaC03) 
Chromium 
Copper 
Iron 
Lead 
Magnesium (as CaC03) 

Mercury 

Sodium 
Vanadium 
Zinc 

Projected 

8.2 

40 
5 22 

642 
197 

305 
6.2 
0.15 

3.61 

< 0.096 
60 

< 0.013 

< 0.10 

C 0.005 

118 
< 0.018 
C 0.015 
< 0.092 
< 0.013 

75 
<, 0.0005 

72 
< 0.013 

c 0.111 

E x i s t i n g  

8.4 

24 

6 

342 
224 

226 
1.1 

0.16 
0.19 
0.043 

54 

< 0.005 

< 0.10 
< 0.005 

143 
c 0.010 

< 0.00s 
C 0.026 
< 0.010 

77 

< 0.0004 

20 
< 0.005 

< 0.007 

* A 1 1  parameters  expressed  in mg/l  except as noted 

Prepared by: Beak Consultanrs L t d .  6 / - 

HYDRO  AND EXISTING WATER QUALITY IN HAT CREEK 
COMPARISON OF PROJECTED WATER QUALITY .4ND 

PART FOUR 



Projec t   Act iv i ty  Impact - 
- Base Scheme: 

Mine Dust Control 

P i t  R i m  Reservoir 

Headworks Reservoir 

Kine P i t  Seepage 

P i t  R i m  Dewatering 

Coal Stockpi les  

- Alterna te   Act iv i ty :  

Medicine  Creek  Diversion 
t.0 MacLaren Creek 

Medicine  Creek Water 
supp 1y 

Hat Creek  Water Suppl)' 
Reservoir 

Source : Beak Consul 

- Evaporation  of 10x1o4m3 - 
of  water  unspecified.  
i r r iga t ion   season;  intendeN3 source 

3xIO m from re se rvo i r   su r f ace  
during  i r r igat ion  season.  

3x104m3from reservoi r   sur face  
dur ing   i r r iga t ion   season .  

- EVapOrdtiOn of up t o  21x1o4m3 
of   seepage  during  i r r igat ion 
season,. 

- Potent ia l ly   unsui tab le   water  

- Collect ion of  up t o  21x104m3 

- Evapor tion  of  approximately 
4 3  

- Evaporation of  approximately 

qua l i t y .  

o f  ground and surface  water i n  
v ic in isy   o f  mine; d ive r s ion   t o  
Hat  Creek cana l   dur ing   i r r iga t ion  
season. 

- Potent ia l ly   unsui tab le   l eacha te  
qua l i t y .  

- Diversion  of unknown quant i ty  
of  water from  Hat  Creek drainage 
t o  Cornwall  Creek  drainage. 

quantity  of  Medicine Creek water. 
- Storage and use of  unknown 

- Storage and use  of Hat Creek 
flow. 

tan::s Ltd. 6 f - Rev. 1 Feb. 1979. 
BRITISH 

COLUMBIA 

EBASCO SERVICES OF CANADA LIMITEU:EnvtronmcntaI  Consultants 

THE HAT CREEK PROJECT - Detailed Environmental AUTHORITY 
POWER 

IMPACT ON IRRIGATION WATER USE HYDRO AN0 
TABLE 
4 . 2 - 4  

DUE TO PROJECT OPERATION 



STAGE 

1 - - 2 3 4 5 6 7  - - - - - 
Mine Opera t ing   93   168  276  303  376  424 4.04 

Mine Maintenance  37  101  194  214  272  310  i:94 

Mine Labour  12  40  67  81  104  112  109 

Mine S t a f f   6 1   8 1   9 8   9 8   9 8   9 8   9 8  

T o t a l  Direct Employment 203  390 635 696 850 944 SlO5 

- 
- 

Prepared by: S t r o n g ,  Hall & Assoc ia t e s   L td .  - 11/ 

BRITISH BASCO  SERVICES OF CANADA LIMITEL):hronrncn~al Conrultan[r 
COi.UMBIA TABLE 
HYDRO AND DIRECT EMPLOYNEhT aS SKILL GROUP, 4 . 2 - 5  
POWER MISE OPERZTISG  I’HkSE 
AUTHORITY THE HAT CREEK PROJECT - Detailed  Environmental  Studies P.iRT FOUR 



Preparad by: Toby. R u a s e I I .  8sckuel l  b Partnera. u/ 

! 

BRITISH COLUMBIA HYDRO 

AND 

CUASCO SERVICES OF CANADA LIMITED: Envimnlrellta< consultants 

NWRICAL RANKINC OF VISUAL l W P A c l  CAUSED 8Y PROJ6cl ElfW.NTS 4 .3 -1  
1ADl.E 

roww AUTHORITY 
THE HAT CREEK PROJECT - O e l a i l d  Envlronmenlal SIUdial PART bnun 



- r ro jec t   t i i ement  

A s h  Dump 

Open P i t  Mine 

Medicine  Creek Uump 

500 kv Transmiss ion   Corr idor  

Genera t ion   P l an t   and   Coo l ing  Tower 

Rlendlnp Fncilltiea and St .nckpi le  

S t a c k  

Conveyor 

Houth Meadows Dump 

Mine C o n s t r u c t i o n  Camp 

Water   Intake 

Access Road 

P l a n t   C o n s t r u c t i o n  Camp 

Hat Creek  Diversion 

S torage   and  Pumping F a c i l i t i e s  

A i r p o r t  

Water P i p e l i n e   C o r r i d o r  

_ _ ~  " 

Average 
Kanicing - 

151.4 
142.8 

138.3 
131.7 

130.6 
127.8 

124.2 

123.0 

120.2 
118.3 
115.0 
113.5 
112.0 

107.7 

103.0 
103.0 

96.0 

- 

V i s u a l  U n i t s  
Number of 

Affec ted  

1 
4 

4 
8 

7 
5 

8 

5 

6 
5 

3 
8 
4 
3 

3 
1 
6 

L e v e l  of 
V i s u a l  
impact 

Ex t reme 

High 

High 

High 

High 

1ligh 

High 

High 

High 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

L O W  

L O W  

LOW 

P r q ~ a r e d  by: 'I'O~JY l (ussel1 Uuckwcl 1 and Partners. - 11/ 

COLUMBIA I BRITISH EBASCO  SERVICES OF CANADA  LIMITED;  Environmental  Consultants 

HYDRO AND 

POWER 
AVERAGE RANKING OF  VISUAL  IMPACTS 

PAICI' FOUR THE HAT  CREEK PROJECT - Detailed Environmental Studies AUTHORITY 

'rAI51,E 
4.3-2 



Water  Quantity - Project  Activity  Cause of Benefit  (1o4n3/a) 

IIase Scheme : 

Pit  Rim  Reservoir 

Pit  Lake 

Dust  Control 

Pit  Rim  Dewatering 

Make Up  Reservoir 

Supply  Pipeline 

PJternate  Activity: 

Medicine  Creek 
Water  Supply 

Hat Creek 

Reservoir 
Water  Supply 

Direct  Irrigation  storage  22 
becomes  available 

Direct  Irrigation  storage  1014 
becomes  available 

Project use stops 1 0' 

Diversion  stops  21 

Direct  Irrigation  storage  830 
becomes  available 

Capacity (tS.000 USGPM) 650' 

Source:  Beak  Consultants Ltd. 1/ - Rev. 1 Feb. 1979. 
BRITISH 

THE HAT CRPEK PROJECT - Detailed  Environmmtal Studies AUTHORITY 
POWER 

'JSE DUE TO PROJECT  DECOhfMISSIONING HYDRO AND 
BENEFICl.AL  IMPACTS ON IRRIGATION  WATER COLUMBIA 

EBASCO SERVICES OF CANADA LIMITEU:Env~ronrncntnl Consultants 

T.ABLt 
5 . 2 - 1  

Project  use  stops  and 
storage  becomes  available ? 

Project  use  stops  and 
storage  becomes  available  213 

* If  operation  is  continued  to  supply  irrigation  water. 



Resources 

Meteorology  Water Land 
Air  Quality  Resources  Resources  Socio-Eronomics  Noise Receptors 

Ambient Air Quality  Primary  and sec- 
ondary  contaminants 
Acid “ix 
Long  Range  Transport 
Salt  Deposition 

Groundwater: wells Water  Quality 

Surface Water: llat Creek, 
Ronaparte Itiver,  selected 
watersheds 

Flow 
Water  Quality , 

Fisheries F, Benthos 
llat Creek 

‘Ihompson River  salmonids  impingement 

llabitat E Fish 
Populations 

Vegetation Air Contaminant 
Sensitivity 

. Trace Elements 
Salt  deposition 

soi IS Trace Elements 

Wildlife 

ltat Creek .Valley Residents  Construction 
Air contaminants 
Bio-accumulation 

and mine 
equipment 

Community  Residents llealtll Services 
Infra-structure 

Land Use 
I.‘isc-l 

BRITISH 

COLUMBIA 
EDASCO SERVICES OF CANADA LIMITED; Environmenkd Consultants 

HYDRO  AND 

POWER 
PART FIVE THE HA7 CREEK PROJECT-Detailed  Environmental  Studies AUTHORITY 

I’IIlNCII’AL RKEPTORS AND RESOURCES  POTENTIALLY AFFECrCD 
BY TIIE IlAT CREEK I’RO.JECT TAR1.E 3.1-1 
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