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Site

Location:

Site Area:

Operating Manpower

Average for operating and maintenance

Building

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 Qutput

Net plant ocutput

Generator voltage
Transmission
Frequency

Performance at Guaranteed
560 MW Gross T-G Rating

Steam Generator (per unit)

Steam output
Superheater outlet pressure
Superheater outlet temperature

Near Harry Lake in Trachyte Hills east of
Bat Creek Valley, at elevation 1l4l0 m

92 ha
225

290 m
92.5 m
94,0 m
34.0m

1

4

Impact assessments are being made for a
chimmey of height in the range of 244~
366 m

7 n
2.3 m

27.4 m/s @ 148.9°C ar 560 MW turbinme gen-
erator rating

2000 m @ 560 MW guaranteed gross turbine
cutput

24 kv
300 kv
60 Hz

464.8 kg/s
17,382 kPa
5327¢C

Prepared by: Integ-Ebasco 1/

BRITISH lEBASCO SERVICES OF CANADA LIMITED: Environmental Consultants
COLUMBIA
1 HYDRO AND TECHNICAL SUMMARY TABLE 2.1-1
POWER Sheet 1 0of 3
} AUTHORITY {THE WAT CREEK PROJECT - Detailed Environmentai Studies | TART TWO




Rehaat steam temperature

Number of pulvizers

Water temperature to economizer

Flue gas flow at heater outlet

Flue gas temperature leaving air heater
Assumed excess ailr after air hearer

Auxiliary Fuel 0il

For main boiler ignition, dissel genera-
tors and auxiliary boilers

Number of fuel tanks

Capacity of tank

Reheat temperature

Condenser vacuum - summer {design peint)
Condenser vacuum - winter (avg conditions)
Number of extraction points for

teedwater heating

Turbine heat rate including BFP turbine
at 560 MW output

Guaranteed rating

Boiler Feed Pumps

Number of main pumps/unit

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

Discharge pressure @ MCR {(without head
zllowances)

BEF turbine rating @ MCR

Coal Handling

Capacity of overland conveyvors (2 @ 1007
duty) based on worst acceptable coal.
Total for 2 conveyors

Silo Storage (one per mill)

Note:

104.63 kg/s

8 per unit (tentative)
246°C

747.6Q kg/s

148.9°C

30%

No, 2 fuel oil No. 6 fuel oil

2 3 2
477om 795 m
338°C

11.85 kPa

5.8 kPa

7

8452 ki/kWh
11.95 kPa 0% makeup
560 m @ 5.1 kPa 0% makeup and 7 stages of

feedwater heating including extraction
steam to boiler feed pump turbine drives

One steam driven 1l00Z capacity main plus
one motor driven 100% capacity booster
plus one start-up/topping 10% capacity
530 1/s

1040 m

10,675 m

1211 kg/s

8 hrs minimum with worst cocal

MCR = max c¢ontinuous rating = 560 MW gross unit output

Prepared by: Integ~Ebasco 1/

BRITISHK BASCO SERVICES OF CANADA LIMITEU. Eavironmental Consuitants
COLUMBIA
< HYDRO AND TECHNICAL SUMMARY TABLE 2.1-1
POWER Rev, 1 Feb, 1979, Sheet 2 of 3
) AUTHORITY PART TWO
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Coal, Ash & Flue Gas Flow @ 560 MW
Turbine Generator Output

Plant Auxiliary loads - %W

Based on a gross unit output of 560 MV and auxiliary loads per unit as following,
the next output will be 500 MW.

Plant Auxiliaries 44.0 MW
Thompson River Pipeline Pumping Load 3.7 MW
Mining Load 3.7 MW
Overland Conveyor Load 1.6 MW
Excitation & Transformer Loss 4.5 MW
Contingency 2.5 MW
Total 60.0 MW
Prepared by: Inreg~Ebasco 1/
BRITISH EBASCO SERVICES OF CANADA LIMITED: BEnvironmental Consultants
A A COLUMBIA '
y- HYDRO AND TECHNICAL SU%Y 1 Feb. 1979 TABLE 2,1-1
POWER : : : Sheet 3 of 3
THE HAT CREEK PROJECT - Detailed Environmental Studies | PART TWO
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] i 1 i & ] (] 3 5 ) .
Surflcials Pit and Segregated Waste Condiu oned Ash Total to Dumps
6 4
B’ x 10° a3 x 10° B’ x 10° ta® % 10 L’ « 10°
Mining Zero L5% Pit Seg Stage
Stage Swell Swell Stage Cum Waate Waste Total Cum Stage Cum Stage Cum
L 5 9 15 15 3 ] 7 ? O o 19 19
2 9 0 9 24 5 2 8 12 7 7 24 41
3 24 5 3 55 28 5 43 55 1) 17 86 127
4 55 22 80 L35 86 1 129 184 29 46 238 365
5 [ 5 64 260 &9 5 99 282 15 &} 178 543
6 1] 50 57 257 83 3 115 197 8 70 181 124
7 0 28 1 288 59 2 80 417 5 74 116 84O
{parc)
Total 99 164 288 - 132 27 477 - 74 - 8B40 -
Bm? - Bulk Cuble Metres
Lm - Loose Cublic Metrem
Prepaved by: B,C. Hydro 1/
!
BRITISH COLUMBIA HYORO EBASCO SERVICES OF CANADA LIMITED; Enviconmental® Consultants
AND VULUMES OF SPOLI AY MINING STAGES TABLE 3.3-1
R AUTHORITY - - PART THO
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Segregated

and
Location Surfizials Pit Waste Ash Totals
Production
Openpit No, 1
to year 2021/2 288 437 74 840
Disposal
North Valley Dump g - - 9
Houth Meadows :
Bund No, 1 45 - - -
Bund Noo 2 10 - - -
Bund No. 3 15 - - -
Underdrain 14 - - -
General - 383 - -
Sub Total 84 383 - 467
Medicine Creek
Bund No, 4 28 - - -
Bund No, 5 1,5 - - -
Underdrain 12 - - -
Gensral 154 9& 74 -
Sub Total 185 94 74 363
Total 288 477 74 840
Frepared by: B.C. Hydro 1/
BRITISH EBASCO SERVICES OF CANADA LIMITED: Envitonmental Consultants
COLUMBIA | pROPOSED FINAL DISTRIBUTION OF WASTE VOLUMES TARLE 3.3-2
HYORO AND (10% LOOSE CUBIC METRES) PART THO
POWER
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Elevation Direction Distance
Station _(m MSL) from Site (km)
B.C. Hydro
Mechanical Weather
Stations
WS 1 762 NNW 6.4
WS 2 823 W 8.4
WS 3 853 W 8.0
WS 4 945 WSW 4.8
‘W8 5 1006 WSW 6.4
WS 6 2012 SSE 11.2
Ws 7 1402 N 1.4
WS 8 2042 NW 25.6
Atmospheric Eavironment
Service Observation Stations
Surface:
Alta Lake 668 SW 12
Asherofe* 336 ESE 18
Dog Creek : 655 NNW 96
Kamloopsg** 378 E 77
Kelowna 418 SE 166
Lyttont* 259 S 54
Penticton 341 SE 176
Squamish* 6 sW 154
Williams Lake - 942 NNW 14l
Upper Air (RAOB)
Prince George 677 NNW 352
Vernon 355 ESE 160
*Wind data obtained through B.C. Hydro
**Complete observations obtained through B.C. Hydro
Prepared by: Environmental Research & Technology, Inc. 1/
BRITISH EBASCO SERVICES OF CANADA LIMITED: Ervironmental Consultants
- - TABLE
COLUMBIA Locations or Meteorological Cbservation
HYDRO AND |Stations Relative to Proposed Generating 2. 2wl
POWER Station Sire -
AUTHORITY |THE HAT CREEK PROJECT - Detailed Environmaental Studies PART THREE




i | i ] | i | ] | ] ' R .
-
Ho, To Be
Ingtrument Manufacturer Hodel Suppller Location valley Plant Mountain Haoblle Purchased
1., Dew Point & Alr Temperature EG&G 110 EGS&G Boston 1 2 - 1 [
2. Differential Temperaturce WR&D 1500 WRAD Calgary - 1 - - ]
3. Precipltation Senaor Fiacher and Porter 3I581358N0138C2 Flacher and Porter Warmister, Penn. 1 1 1 [} 4
4. Evapovation Sensor Science Assoclates No, 242, 582, 246 Science Asaoclates Princeton, N.J. - 1 - - 1
5. Baromeiric Pressurse Science Associates Ho, 361 & No. 364 Science Apsocistes Princeton, H.J. - 1 - - 1
6. Alr Temperature Seénsor Science Agpoclates Mo, 190 & No, 174-1 Sclence Assoclacas Princeton, N.J. - - 1 |
¥, WHind Speed and Direction WR&D Wind flo 540 WR&D Calgarcy 3 2 - 5
B, U-v-W Anewometer Gill U-v-w No. 454 Sclence Assoclates Princeton, N,J. - 1 - - i
9, Light Intensity Eppley No, 645-48 Science Aasoclates Princeton, N.J. Exfating - - - -
10, Vvisibility {ltaze} Hephelomerer PRI 1550 Extech YERNCOuVET H - 1 2
11. visibilicy (Fog) Fog Visometer HRI 1580 Extech Vancouver 1 - - - 1
Videograph B Sperxry Gyroacope Ottawa 1 - - - }
12. Sulphur Dioxide Piilipa 9755 Philips Edwmonton i - - Existing t
11, Oxldes of Nitrogen Monltor Laba B440R Calvanie Calgary 1 - - Enisting 1
i4, Ozone Honltor Labs 8410% Galvanfe Calgary i - - Existing i
15. Carbon Monoxide Bendix 8501 Avlation Electric Montreal - - - Exlating -
16. Nigh-Yolume Sampler Sierra Instruments Ultra - Vol 3 Extech Vancouver Existing 1 - 1 2
L7, bustfall 1 gt plastic containers Western Industrial Edmonton 1 1 1 i 16
18, Sulphation Sulphstion Plates Westarn Industrial Edmonton 1 1 1 ] 16
1%, Atmospherle Corvoslon WR&D WRED Calgacy 1 1 1 1 8
20, Callbrator Monitor Labs 8500R Galwvanic Calgacy 1 - - 1 3
21. Instrument Shelcer ATCO 12' x 8* x 16" x &' ATCO Calgary 1 1 Exlatlng - 4
22. TInatrument Trailer Bridge Traller 16' x 8' Bridge Trailer Calgary - - - ] 1
23, Tower - 100 m guyed LeBlanc & Royle LR24 {np elevator) LeBlanc & Royle Vancouver - 1 - - i
24, Tower - 1D m guyed LeBlanc & Royla LR1D LeBlanc & Royle Vancouver 1 - 1 - 2
25, Tower ~ 10 m telescoplc LeBlanc & Royle Crank-up & guyed LeBlanc & Royle Vancouver - - - 1 1
26, Recorders - meteorelogical Cheasel JOIE 2-Channel Galvanle Calgary 4 5 2 3 4
27. Recorders - analyzers Soltec VP-62325 2-Channel Soltec Sun Valley, Callf, 2 - - 3 b1
28, Recorders - U-V-W Easterline Angus E1104 4-Channel Sclence Assoclates Princeton, N,J. - i - - 1
Prepared by: HWestern Research and Development, Led, 14/
BRITISH COLUMBIA HYDRO EBASCO SERVICES _OF CANADA LIMITED; Environmental Consultants
TAR 2,2-
AND EQUIPHENT LIST FOR FULL-SCALE MONEITORING PROGRAMME 1E 2,2-2
R AUTHORITY PAKT TIREE
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SURFACE WATER SAMPLING PROGRAMME* 1976 1977

PROGRAMS July Aug Sept Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

liat Creek,
' Bonaparte River,
Thompson R®iver

7
£
Pd
[
I

Goose § Finney Lakes 3 4 1 3 3

Pit llydrology
Study 2

Power Plant Site
Study ' 3 4 1 2

Freshet Study 3,4 2

Thompson River
Intake Study

Bulk Sample .
Programme 4 2,4 2,4 1,3 1 2
GROUNDWATER SAMPLING PROGRAMME
PPROGRAMS
Domestic Wells 4 1 3,4
Artesian Springs 4 3

Pit Hydrology
Study 2 2

Power Plant Site
Study 2

Coal Seam : 3

Bulk Sample
P rogramme

[
WA
-
it
[
ne

NOTE: Week 1 - 1-7, Week 2 - B-14, Week 3 - 15-21, Week 4 - >2]
* All numbers indicate the time when discrete grab samples were obtained.

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants

COLUMBIA
HYDRO AND " WATER QUALI'TY MONITORING FREQUENCIES TABLE 2.3-1
POWER (Prepared by: Beak Consultants Ltd. 4/)
AUTHORITY THE HAT CREEK PROJECT - Detailed Environmental Studies PART THREE




PARAMETER

CATIONS - Trace Metals

Aluminum (Al)

Arsenic (As)

Cadmium (Cd)

Chromlum (Cr)

Copper (Cu)

Iraoa {Fe)

Lead (Pb)

Mercury (lg)

Molybdenum (Mo}

Selenium {Se)

Vanadiua (V)

Zinc (Zn)

CATIONS - Alkali Earths & Metale
Calcium (Ca)

Lithium (L1)

Magnesium (Mg)

Potassfum (K)

Sodlum (Na)

Strontiuva (St)

Boron (B)

Chloride (C1)

Fluoride {F}

Sulphate (504)

ANIONS - Nutclents

Total Kjeldahl Nitrogen (N) .
NLltrate Nitrogen (HO4-H)

Nicrite Hitrogen (NO-N)

Total Orthophosphate Phosphoroua {P)
ORGANIC, NONIONIC, & CALCULATED YALUES
cop

TOC

Phenol

Total llarduess (CaClly)

Total Alkalinity (CnCD;]
PUYSICAL DATA

pH {unita)

Speciflc Conductance (umhos/cwm @ 25°¢)
True Colour (Pt-Co Unics)
Turbidity (NTU}

Temperature (°c)

PUYSICAL DATA - Residues

Total Hesidue

Fllterable Resldue

Nonfllterable Realdue

Fixed Total Realdue

Fixed Filterable Reaidue

Flxed Nonfilterable Regldus
BIOCHEMICAL, DISSOLVED GASES & RELATED
MEASUREMENTS

BOD

D.0,

% Saturation

Arteslan Pit Hydcology
Domegtic Hells Sprioga Study

HoX X oM oM oM oM oM MM N X
oW oM KoM oMowm

®ox XX

]

L] ]
LB S

oo XM LI B N I
LI IR ) L]
LI 3 I ]

L I X op oK ox N LA
x X K o=

AR N X HR

Power Plant
Site Stud

Coal
Seam

oM OMOX X M oX M OMOM MM

LI X MoK oM XK M M X X

n %

® ox oM omox

* oMW ow oM

Bulk Sample
Program

X
L3

" o L - X X X X

® x

I

=

BRITISH COLUMBIA HYDRO
AND
POWER AUTHORITY

EBASCO SERVICES OF CANADA LIMITED; Environmemal Consultants

GROUNDWATER PARAMETERS ANALYZED
(Prepared by: Beak Comsultants Ltd. 4/}

THE HAT CREEfK PROJECT - Detailed Environmental

Sludies

TAME 2,)3-2
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STATION (MAP LOCATION ORIGIN SAMPLING NOTES
DESIGNATION)
oW 1 Hydro Camp - I m Hat Creek & -Galvanized culvert
from Hat Creek Croundwater -Sampled at lm {Van Doorn)
oW 2 50 m south of Artesian -Collected from reservoir
Hydro camp along -Seeping from Western
old (low} road hillside
Dw 3 1.5 km south of Artesian -Collected from irrigation
Hydro camp - low (Finney -Possibly Finney Lake
road Creek) origin
DW 4 I3 km south of Groundwater -Sampled from tap
Hydro camp - low -Well located about 20 m
road (south of west of Hat Creek
proposed pit
area)
DW S 3/4 km north of Groundwater -Hand pump well
old & new road -15 m from Hat Creek
southern _
junction on old
road
DW 6 1.5 km north of Hat Creek -Not sampled
DW 5 on old road
DW 7 3/4 km south of Hat Creek -Not sampled
old & new road
southern junct-
ure and west
3/4 km.
DW 8 2 km south of Groundwater -Sampled from tap
DW 7 -15 m from Hat Creek
DW 9 3/4 xm south of Artesian -Sealed reservoir
DW 8 and east -Sampled from tap
from road (n=ar
landing strip)
bW 10 2 km south Groundwater -Sealed well
of DW 9 § 100 m -6 m from Hat Creek
west of road -Collected from tap
oW 11 1.5 km south of Hat Creek -Not sampled
DW 10 turnoff
west
DW 12 3/4 km south of Groundwater -New residence
DW 11 turnoff west -Sampled from tap
BRITISH IEBASCO SERVICES OF CANADA LIMITED: Environmental Consultants
COLUMBIA LIST OF DOMESTIC WELL SITES IN TABLE 2.3-3
% HYDRC AND THE HAT CREEK VALLEY
POWER (Prepared by: Beak Consultants Ltd. 4/) PART THREE
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-
Plt Bulk
Hat Bonaparte Thompson llydrology Sample Power Plant Freshet Thompson R. Goosef/Fish Hook Finney
PARAMETER Creek River River Study Program Slte Study Study Intake Study Lake - Lake
CATIONS - Trace Metals
Aluminum (Al) X x X x x x x
Argsenic (As) X x x x x x x
Cadmium (Cd) x x x x x x x
Chromium {Cr} X x x b .4 x »
Copper {Cu} X x x x ® x x
Iron (Fe) X x x x x x x x
Lead (Pb) x x x x x x
Hercury (Hg) x n x x S x x
Holybdenum {Mo) x x X x x x
Selenium (5Se) 3 % x * x x x
Vanadium (V) x x x x x x x
Zine (Zn) x ® x x x ~ x e
CATIONS - Alkall Earths & Metals
Calcium (Ca) 3 x x x x x x x
Lithium (Li) x x* x x x x x
Magnesium (Mg) 3 x x x x S x o
Potasgium (K) x x x x x X
Sodium (Na) x x x x x x x x
Strontfum (Sr) x x » ] ¥ » x
ANIOHS - General
Bocron (B8) x x x x % x x
Chleride {Cl1} X x x x x x K x
Fluoride {(F) ] x x x 3 x x
Sulphate (50y) x L * % * x x x
ANIONS - Nutrlents
Total Kjeldahl Nitvrogen (N) X x x x 3 x
Nitrate Nitrogen (N0, - N} x x x x x x
Nitrite Nitrogen (Hoz - N) x x x x x x
Total Orthophosphate Phosphoroua (P} x x x X x x x
ORCANIC, HONIOMNIC, & CALCULATED VALUES
cop X x x x x x
Toc x x x x x x x
Phenol x x % x x "
Total Wardness (CaCOj) x x x x x x X x
Total Alkalinity (CaC0j) % x x x x x x x
PHYSICAL WTA
pH (units) X x x ® x x x x
Speclfic Conductance (umhosfca @ 25%0) x x x x x x x x x
True Colour (Pr-Co Unite) 1 x x x x x
Turbidity (NTH) x x x x x X x
Temperature {°C) x x = x x x
PHYSICAL DATA - Reslducs
Total Residue x x x x x x x
Filtexable Resldue x x x » x x x
Nonfilterable Residue x x x x % x x x x
Fixed Total Resldue x x x x x 4
Fixed Fllitcrable Resldue E x x x x x
Fixed Nonfillterable Residue 3 X x x x x
BIOCHEMICAL, DISSOLVED GASES & REJATED MEASUREHENTS
Bob X x x x x
n.o0. ® x x x 2 x
% Saturation x x x 3 x
BRITISH COLUMBIA HYDRO) EDASCO SERVICES OF CANADA LIMITED; Environmental Consultants CABLE 2.3-4
. . SURFACE WATER PARAMETERS ANAI.YZdED‘.” .
H ulta Led,
AND (Prepared by: Beak Cons ltancs, b PART THREE
L4 T\POWER AuTHORITY THE HAT CREEK PROJECT - Detailad Environmental Sludies




POWER AUTHORITY

THE HAT CREEK PROJECT - Detailed Eopvironmental Sludies

1 1 1 i | ] | ] - { | | | i .
NAME OPERATOR TYPE FPERIOD OF LOCAT [OH DEALIRAGE CUMHMENT
OFERATION LAT. /LONG, AREA (km?)
Ambuaten Creek BEAK : Hanual 12 Sepr. 1976 « 35 44 00 28,7 # NAT,
9 June, 1977 121 33 48
Anderson Creek BEAK Hanuai 16 Sepc. 1976 - 50 43 19 3.9 # NAT,
10 June, 1977 121 37 46
Finney Creek BEAK Hanual 17 May, 1977 - 50 &5 06 %.8 # REG,
10 June, 1977 121 37 12
Rat Creek near W.5.¢C. Hanual 1911-1922 50 316 44 72.5 S REG.
Asheroft 121 14 09
Hat Creek neax w.5,.¢, Hanuaj 1911-13, 1960-T4 50 53 62 666.0 € REG,
Cache Creek 121 29 55
Hat Creek near W.5,.C. Manual 1911 50 53 G5 6031.5 $ REG,
Carguelle 121 29 55
Hat Creek above u.5,.0, Hanual 1921, 23, 34 50 47 30 3497 S REG,
Harble Canyon 121 36 40
nt Creek near Upper W.5,0. Manua}l 1960-1977 30 45 22 349.7 ¢ REG,
lat Creek 121 35 18
Hat Creek - Nammond W.§5,¢C. Monua) 1912-22 50 37 15 82,5 S REG,
diveraion 121 34 10
Houth Creek BEAK Manual 18 Oct. 1976 - 50 41 M 28.2 F HAT,
9 June, 1977 121 36 1B
Medicine Creek BEAK Manua] 15 Sept. 1976 - 50 45 30 40,9 # REG,
. 8 June, 1977 12! 31 58
Medicine Creek BEAK Manual 13 May, 1977 - 50 45 45 15.0 f REG,
diversion 28 May, 1977 121 26 50
Bonaparte River near w,5.C, Hanua i 196G-1974 30 54 57 40%2.2 £ REC.
Cache Creek 121 24 21
Bonaparte River below W.5.C, Hanual 1911-21, . 50 48 05 5624.6 C REG.
Cache Creek 1972-17 121 19 15
W.8.C, - Water Sutvey of Capada 3 - seascnal measurement
’ - miscellaneous measurement RAT. - natural flow
< = contlnucus wmeasurement REG, - [low affected by storage and/or diversion
Prepared by: Beak Consultants, Ltd, 4/
BRITISH COLUMBIA HYDRO EBASCO SLERVICES OF CANADA LIMITED; Environmental _Consultants
STREAMFL.OW RECORDS IN AT CREEK DRAINACE AREA TABLE 2.3-3
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Subalpine Krummholtz X X
Engelmann Spruce - Lodgepole Pine X X X
Douglas-fir/Pinegrass : X X X X X X
Ponderosa Pine - Douglas-fir/
Bunchgrass X X X X X X
Aspen X X X X X
- Riparian X X X
Open Ranges X X X X X X
Alpine and High Elevation
Grassland X X
Mid Elevation Grassland X X X X X X
Low Elevation Grassland X X X X X X
Sagebrush Grassland X X
Big Sage Grassland X
Bog X X
Cultivated Fields X
Miscellaneous X
Source: TERA Environmental Resource Analyst, Ltd. 2 /.
BRITISH EBASCO SERVICES OF CANADA LIMITED. Environmental Consultants
COLUMBIA
K ry HYDRO AND { SUMMARY OF SAMPLING WITHIN WILDLIFE HABITATS TABLE 2.4-1
POWER _
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DATA SOURCES
PUBLISHED AGENCY CONSULTANT DRAFT AERIAL PHOTO FIELD PRIVATE GOV'T
TOPI1CS REPORTS CONTACTS HAT CREEK REPORTS INTERPRETATION CHECKS INDIVIDUALS MAPS
Setting X X X X X
Recreational Assets X X X X
Recreational Facilities X X X X X X
Recreational Activities X X X X
Capability - Constraints X X X X
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA TABLE
‘ HYDRO AND DATA SOURCES FOR REPORT TOPICS 2.5-1
POWER .
AUTHORITY THE HAT CREEK PROJECT - Detailed Environmental Studies PART THREE




SITE

FROM

2:00 a.m. Qct. 26/7€
12 Midnight Oct. 22/76

7:00 a.m. March 9/77
11:00 p.m. Feb. 10/7

8:40 a.m. Feb. 20/77

TO

12 Midnight Oct. 26/76
12 Midnighz QOct. 23/76

p.m. March 9/77
a.

7:00
7:00 a.m. Feb. 11/77

5:40 a.m. Feb. 21/77

DESCRIPTION

Fall-Weekday

Fall-Weekend

Winter-Weekday

Winter-Weekend

12 Midnight Cct. 24,76
2:00 a.m., Oct., 24/76
8:00 a.m. Feb. 14/77

E:00 a.m. March &/77

12 Midnight Oct. 25/7
12 Midnight Oct. 24/76
6:00 a.m. Feb. 15/77

6:00 a.m. March 7/77

Fall-Weekday
Fall~ Weekend
Winter-Weekday

Winter-Weekend

12 Midnight Oct 28/76
12 Midnight Oct. 29/76
7:00 a.m. Feb. 18/77

7:00 a.m. Feb, 19/77

12 Midnight Oct. 29/76
12 Midnight Oct. 30/76
6:00 a.m, Feb. 19/77

6:00 a.m. Feb. 20/77

Fall-Weekday
Fall-Weekend
Winter-Weekday

Winter-Weekend

12 Midnight Oct. 31/76

12 Midnight Oct. 30/76

8:00 a.m. March 10/77

-

12 Midnight Nov. 1/76
12 Midnight Oct. 31/76

6:00 a.m. March 11/77

Fall-Weekend
Fall.-Weekend
Winter-Weekday

Winter- Weekend

Prepared by:

11:00 p.m., May 26/77

10:00 p.m, May 27/77

Harford, Kennedy, Wakefield, Ltd. 1/

Spring-Weekday

BRITISH BASCO SERVICES OF CANADA LIMITED, Environmental Consultants

CoLUMBIA TABLE 2.6-1
HYDRO AND NOISE MONITORING SCHEDULE

POWER PART THREE
i AUTHORITY [THE HAT CREEK PROJECT = Detailed Environmental Studies




Mean Maximum/Minimum Temperatures (°C)

Month Ashcroft Dog Creek Hat Creek  Kamloops Kelowna Lytton Penticton
December -1/-8 -2/-9 -3/13 1/-5 1/-4 1/-5 2/-3
January -4/-13 ~6/-12 ~-5/-17 -2/-9 -1/-7 -1/-6 0/-6
February 1/-8 -3/-10 1/-12 1/-7 2/-7 4f-4 3/-5
March 1/-3 3/-5 4/-14 9/-2 B/-2 11/1 10/-1
April 14/2 10/0 11/-3 17/3 14/1 18/4 16/2
May 22/17 17/4 17/2 22/8 20/6 23/8 21/6
June 23/10 18/8 20/4 25/11 23/9 25/12 25/9
July 28/12 23/10 24/6 29/13 27/12 29/14 29/12
August 27/12 21/8 23/6 28/12 26/11 29 /M* 27/11
September 23/1 17/6 19/2 22/8 20/7 23/10 19/2
October 13/2 9/-4 11/-2 13/3 13/2 15/6 15/3
November 4/-3 o/-7 2/-9 5/-1 6/-1 7/0 7/-1
Annual 13/2 9/-1 11/-4 14/3 13/2 15/4 15/3
Period of
Record (yrs) 9 6 7 6l 40 13 32
* M= Missing
Source: Environmental Research & Technology, Inc. 1 /
SRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA
HYDRO AND | CLIMATOLOGICAL AVERAGES OF DAILY TEMPERATURE RANGES IN THE HAT CREEK REGIOK TABLE 3.2-1
PFOWER
AUTHORITY THE HAT CREEK PROJECT -Detailed Environmental Studies PART THREE
» 3 v % 1 » | " | | L) | L | » L »




Mean Dew Point (°C) per Station

Season Asheroft Dog Creek Kamloops Kelowna Lytton Penticton
Winter -10,9 -10.0 -6.3 -4.3 -4.,3 =4,3
Spring 0.6 -1.8 1.7 1.5 2,8 1.5
Summer 7.8 7.4 10.0 10.5 10.0 10.5
Fall 1.3 0.0 3.3 4,1 b.b4 4.0
Annual 0.2 -1,1 2,2 2.9 3.2 2.9
Mean Relative Humidity (%) per Station
Winter 83.7 82,7 79.3 79.3 82.0 79.3
Spring 57.7 61.7 57.7 61.3 61.0 61.3
Summer 49.0 62.3 53.7 60.0 50.7 60.0
Fall 66,3 73,0 71.7 71.3 72.0 71.3
Annual 64,2 69,9 6£5.6 68,0 66.4 68.0
Period of
Record (yrs) 6 6 10 10 6 10
Source: Environmental Research & Techmology, Inc. 1 /
BRITISH EBASCO SERVICES OF CANADA LIMITED . Environmental Consultanis
cOLUMBIA DEW POINT AND RELATIVE HUMIDITY IN
: -TABLE 3,2-2
1 HYDRO AND THE HAT CREEK REGION y
POWER
PART THREE

AUTHORITY
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e Sl ggéEgSAﬁgég NUMBER OF OBSERVATIONS IN RANGE (jig/m3). GrORL IR IC

(% OF TGTAL) !} 0-20 21-40 | 41-60 61-80 81-100 101-120 121-140 <140 (pg/ms)
1 llighway 12 38 (73) 33 5 9.2
2 Valley Junction 36 (67) 19 6 7 3 1 _ 21.0
3 B.C. llydro Camp 23 (50) 14 7 2 17.2
4 Milner's Ranch 33 (79) 28 5 9.6
5 Valley T?ailer 22 (906) 21 1 7.6
6 Cache Creek 35 (70) 5 14 | 8 4 3 { 37.3

Source: B.C. liydro and Power Authority 6/

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants

- COLUMBIA SUMMARY OF 1977 (APRIL THROUGH DECEMBER) SUSPENDED TABLE 3.2-3
. HYDRO AND PARTICULATE CONCENTRATION DATA FOR HAT CREEK AREA -

POWER : . - PART THREE

AUTHORITY THE HAT CREEK PROJECT —Detailed Environmental Studies
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Canada
. Averaglng Fedaralh R.C. Level
Contamlaant Time Ualts Oatario Alberts 1 2 A B C USA Federal Hashington 1daho Montena
Sulphur Ann. Aclth ugln3 55 30 3 60 % 50 8o 80 primary 50 B0 primarcy 50
dioxide 24 br, ug/md 275 150 150 300 160 260 360 365 primary 260 365 primary 260
1 hre, Mﬂ.lrl3 690 450 450 900 450 900 900 1050 650
525 1300 secondary B50+* 1300 secondacy
{1/2 tr) (3 hr. Av) (3 hr. Av)
Suspanded Ann. geo. ng/md 60 60 6 1o 60 70 715 75 primary 60 75 primary 15
Part]culate 24 hr, ngim 120 100 120 15¢ 200 266 260 150 260 200
60 secondary 60 gecondary
150 150
Nitrogen Ann, Arith ng!ng 60 60 100 100*** 100
Oxides 24  he. ug/im 200 200 200
As Ny 1 he. vg/n? 400 400 400
Carbon 8 hr. e/} 15.7 6 & 15 5.5 11 154.3 104k 10 10
Honaxide 1 hr. mg S 36.2 15 15 35 14.3 28 15 L0%k* 40 40
Oxidants Ann. Arith 3 20 3
ag 03 % b, ug/m 30 30 50
hr. ugfm 165 160 100 160 160 xn 160 160
*  Canada Federal Level 1 - maximum desirable level and level 2 - maximum acceptable level,
*# 1 hr. average may occur twice per 7 days,
*%*  Primary and secondary standard.
Prepared by; Simnones, 7/
BRITISH COLUMBIA Hvonol EBASCO SERVICES OF CANADA LIMITEL; Environmental Consulianis
AND AMBIENT AIR QUALITY STANDARDS OR CRITERIA FOR PRIMARY ATIR CONTAMINANTS TABLE 13.2-4
FOWER AUTHORNTY - "
. THE HAT CREEK PROJECT - Delailed Environmental Sludies PART TIREE
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B,C, Level HS.A,
Ontario Alberta Canada Federal A B C  Unles Federasl Washlogton idaho Hontans
Particulate Max, Lfz hr, ave, con- 229 l»glll3 See Below 229 343 564 mglln]* 90 m[-:‘ 225 llgln"‘ 6
centration at point 8t 5 7 13 g/10° cal*w o.18 gI106 cal¥ 0.22 g/10v cul 0.22 g/10
impingement 100 ug/m cal
0.2 gfhg
(50% excess air)
3
Sulphur Max. 1/2 hr. ave, con- Mass emisslon See Below 798 1596 2660 nglns" 975 ngl-3 2660 mglna B812.5 mg/m 812.5 -nglll3
Moxide centration at poiat of race controlled 1.8 2.7 5.4 31106 calxk 2.2 !,.fl()6 cal*
iwpingement B30 ug/m through permit
plus additiomal aystem,
regcricrions
{mee cooment)
Nitrogen Max, 1/2 hr. ave, con- Hass emission See Below 1146 1910 2292 ngl-aﬁ 600 -gl-:‘
Oxides aa NOy centration at polnt gf rate controlled 2.4 4.0 4.8 gllﬂf’ cal** 1,26 gfm" cal¥
implngement 500 ug/m through permit
aystem,
Comment Calculacted ground level Guidelines are For sources Same s
concentration 5235 ngh-3 currently in greater il]an Idaho
{rural), 390 ugln3 1f final develop- 2.5 x 10
within 48,3 fm of a ¢ ment stage and cal/he
of 40,000 or 150 pp/m expected in
if in en luduatrial) eres 1977.
wvith ather sources,
* Specified emisnlon rate, others are calculated.
#w* Hasls 5550 celorlen/gram of coal,
Prepared by: Simaona, 7/
BRITISH COLUMBIA HYDRO EBASCO SERVICES OF CANADA LIMITED; Cnvironmentai  Consultants
AND MAXTHUM ALLOMABLE EMISSIONS RATE CRITERIA TARLE 3.2-5
POWER AUTHORITY
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Province of B.C.
Pollution Control
Objectives Province of Ontario U.S. EPA
24-hr Average Ambient Air Sponsored Punel
{Gxcept as_noted) {Juaiity Critéeria United Siates Safe 24-hy
pg/m 24-hr Average Ambient Standards Ambient Air Quality
Level (except as noted) Levels
ELEMENT A B C pg/m3 ug/m3 ug/m3
Arsenic 1.0 1.0 1.0 25 5.9
Beryllium 0.01 G.005
{30 day average)
Cadmium 0.1 0.1 0.3 2.0 1.2
Chromium 4.6
Copper 10.0
Fluoride gaseous Expressed as IIF 47
7 day average Apr. 15 to Oct. 15
0.86 for 24 hrs (gaseous)
1.0 1.0 1.7 1.72 for 24 hrs (paseous
plus particulate)
Oct. 16 to Apr. 14 17
1.38 for 24 hrs (gaseous
plus particulate)
Lead 4.0 4.0 6.0 5.0 4.7
Manganese . 11.4
Mercury 1.0 1.0 1,0 2.0 1.0 0.8
{24 hour average)
Nickel 2.0 3.7
Selenium 5.4
Uranium 0.4
(1 x 10-13 peuries/ml)*
Vanad ium 2.0 6.8
Zinc 5.0 5.0 8.0 34

* Conversions based on the specific activity of naturally occurring uranium being 6.77 x 1071 pcuries/g,

Prepared by: Simmons. 1/

BRITISH
COLUMBIA
HYDRO AND
POWER
AUTHORITY

EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants

AMBIENT AIR QUALITY STANDARDS AND GUIDELINES FFOR TRACE ELEMENTS

THE HAT CREEK PROJECT - Detailed Eavironmental Studies
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HATER QUALTITY MONITORING RESULTS
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Parameter Units Hat Creek Bonaparte River
Average Suspended ﬁg/L ‘6 16
Solids Concentration
Maximum Suspended mg/L 300 65
Solids Concentration
Suspended Solids Yield
Winter tonnes /month 2 10=25
Freshet tonnes /month 2400 2700
Mean Annual t/kmzla 5.6 1.3
Average Dissolved mg /L 342 207
Selids Concentration
Maximum Dissolved mg /L 413 275
Solids Concentration
Dissolved Solids Yield
Winter tonnes/menth 260-400 1600-2200
Freshet tonnes/month 3000 7200
Mean Annual t/km?/a 14,3 8.0
Source: Beak Comsultants, Ltd. __l_/'
Rev, 1 Feb, 1979,
BRITISH IEBASCO SERVICES OF CANADA LIMITED: Environmental Consultants
COLUMBIA SUSPENDED AND DISSOLVED SOLIDS TABLE 3.3-2
HYDRO AND VARIATIONS FOR
POWER HAT CREEK AND BONAPARTE RIVER
AUTHORITY [THE HAT CREEX PROJECT = Detailed Environmental Studies PART THREE
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Parameter ® . .
COAL A COAL B COAL C OVERBURDEN OVERBURDEN WASTE ROCK LOW GRADE FLY AsH BOTIOM ASH
{Low WY) (Medium IIV) (High V) BAit 76-1 BAN 76-13 COAL WASTE
pii Tt 1.0 1.4 7.6 71.65 7.8% 7.85 9.4 B.8
Suspended Solids H0i0 640 1000 12 412 1520 1650 15 80
Total Fllterable Residue 2940 3500 3700 1900 2000 3400 5320 9450 4770
Alkalinity as CaCej 1850 1750 1080 920 1120 1320 320 2600 1110
ehlocide =Cl 220 260 80 28 i6 210 380 110 Lo
Fluoride -F 1.2 1.4 < 0.4 < 0.4 <« 0.4 2.4 1.3 55,2 6.8
Nitrate-Nitrogen -N 4 n 2 15 18 19 1% 5 '3
Bitrite-Nitrogen -8 6 < 0.4 < 0.4 < 0.4 < 0.4 6 9 < 0.4 < 0.4
Total Kjeldahl Nltrogen -N 9 13 21 6 5 2 12 9 4
Biochewlcal Oxygen Demand (5-day) 1400 1250 1520 ‘3 %0 400 520 200 200
Chemical Oxygen Demand 1840 1840 2940 440 440 660 950 360 700
Oxtho-Phosphate - Phosphorus -P 3.0 3.0 3.6 2,17 1.5 9.2 5.0 1.3 2.2
Sulphur -5 96 160 420 80 11l 250 224 2000 1000
Aluminum -Al 10 20 12 26 13 24 23 10 ?
Arsenie -As 0.6 0.4 4.8 1.3 0.5 1.0 6.8 5.3 31
Boron -8 1.0 1.0 1.0 1.0 1.0 2.0 1.0 6.3 a.7
Cadmium ~Cd <U.08 < 0,08 < 3,08 <H.08 25,08 <o,08 <0 na 0,032 n_ne
Calclum as CaCOy 80 90 60 290 400 480 600 3240 1320
Chromlum -Cr 1.0 < 1 < 1 1.0 1.5 < 1 < 1 < 1 < 1
Copper -Cu 1.0 5.0 6.5 2,2 3.4 4.0 6.0 0.2 0.2
Iron -Fe 40 30 32 14 i1} 6 76 1 i
Lead -Pb < 3 < 3 < 3 < 3 < 3 < 3 < 3 < k) < 3
Lithivm -Li 0.3 0.3 0.6 < 0,3 < 0.3 < 0.3 0.6 0.3 0.3
Magnesium as CaClOy a0 86 100 158 380 440 540 190 190 .
Hexcury ~lg Q.004 0,006 0.008 0.010 0.010 0.006 0.006 <{,002 <0,001
Selenium -Se 0.6 0.6 0.6 0.2 0.2 0.2 0.9 <0.,02 <0.01
Sodium -Na 980 975 220 178 225 5432 1280 100 110
Strontium -S¢ < 4 < 4 < 4 < 4 < 4 < & < [ < 4 < [
Vanad fus -V 0.2 0.2 0.2 < 0,2 < 0.2 0,2 0.3 L4 3.8
Zlne -In 8.4 7.2 15.0 6.8 10.8 8.8 15.0 40 [:0)
*Except for pH, all units are mg/kg, Lndilcating mllligrams extracted per kilogram of dry solida.
Source: Acres Consulting Secvicea, Led. 10/,
BRITISH COLUMEIA HYDRO EBASCO SERVICES OF CANADA LIMITED: Environmenial Consultants ABLE 3.3
AND TOTAL EXTRACIABLE SALTS TEST RESULTS
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RATE OF RELEASE TEST RESULTS

POWER AUTHORITY

THE HAT CREEN PROJECT - Detailed Environmenial

Studies
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Y
Parametey #* Ak COoAL A LOAL B COAL C OVERBURDEN OVERBITRDEN WASTE LOW GRADE
BAM 76-1 BAH 76-1) ROCK WASTE COAL
vVolume of Extract 128 94 i65 186 1z 100 222
pit (units) : 6.95 1.2 5.0 1.6 7.9 8.1 7.8
sSuspended Solida (wg/l) 289 187 253 2 5 1210 81
Total Fllterable Residue (mg/1) 2560 2735 1658 180 160 2078 1520
Specific Conductance ( mho/cm) 1900 1925 1310 80 50 670 865
Alkalinity ag CaCoy 606 338 297 102 90 180 872
Chioride 63 33 44 4 2 33 a9
Flucride 0.04 0,06 0,22 0,09 0.08 0.06 0.18
Nitrate-Nitrogen 6.0 1.5 0,3 7.4 1.0 3.7 5.3
Grtho-Phoaphate - Phosphorus 0.26 0.13 Q.11 0.28 0,2) 0.40 0.33
Sulphur 12.5 13.3 46.9 R % ) 1.8 10,0 22.2
Araenic 0.0) 0.01 0,04 0.1 0.04 0.1 a1
Boron 0. 76 0.19 Q.11 0.04 0.02 0,05 0,27
Cadmium < 0,002 <0,02 <0.0022 < 0,004 <0.003 < 0,002 <0.005
Calcium, as CaCljy 9.1 15,2 15.1 24.6 29.1 6.2 83.3
Chromlum 0.21 0.05 0.06 0.09 0.06 0.20 0,44
Copper 2.05 2.19 .09 0.65 1.64 2.0 5.44
Iron 2.8 0.6 1.1 0.6 1.2 1.9 12.7
Lead 0,02 <0,02 < 0,022 « 0,04 <0.03 <0,02 <0.05
Magneslum, as CaCOy 14.5 11.5 18,9 7.2 3.2 43,7 75.9
Mercury 0.002 0,003 0,602 0,004 0.002 0.00) 0,004
Sodivm N4 179 191 27 47 70 593
Vanadium <0.01 <0.01 <0.011 <0.02 < 0,02 <0.01 < 0,022
Zinc 0.18 0.08 0.01 0.06 Q.04 Q.28 0.28
ADDITIONAL DATA:
COAL SAMPLES OVERBURDEN SAMPLES HASTE ROCK LOW GHADE MWASTE COAL
Helght of Sample : 150 g 100 g 100 g 100 g
Particle Stze: 2 mnx 0,6 mm 2 wm x 0.6 mm 2 nan x 0.5 wem 2omu 0.6 mm
Packed Column Length: 20 cm 10 cm 11 ew 11 cm
Water Required for Saturation: 80 ml 25 ml 65 ml 30 ml
Average Temperature: 22% 22%¢ 22% 229
*Except where noted, results are expressed in unlt, of mg/kg, indicating milligrams extracted per kilogram of dry solida,
*% Results ave extractions from Day 1 only,
Source: Acres Consulting Sexvices, Ltd. 1_0__/.
0 W ;- I: IO TED, Fawi Ak AsulLg
BRITISH COLUMBIA HYDRO EBASCO SERVICES OF CAMADA LIMITED, Eavironmental Consultants xBLe 124
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RAIN STREAMFLOW
Period Analyzed RunofE
Total over Date of fitghesat Date of Peak Lag Fast Fagt runoff coefflcleat Commenta
period highest 24 hr. rate peak Flow {daya) Runoff a8 proportion baged on
()] rate (wm) flow (m'fe) {mm) of ralnfall 24 hr. perlod
1 2 3 L] 5 6 7 a L] 10 1
Hay 26-31, 1961 21 May 26 15 Hay 27 4,90 ] 1.079 L0514 . 0806 Rain during snowmelt
July 21-25, 1961 1.4 July 21 1.4 July 22 0,608 1 0. 149 L0202 .020) Distinct roiln peak
May 23-30, 1962 26 Hay 25 10 Hay 26 12.06 1 7.40 . 285 <300 Raln on snow, followed
by heot weather
Sepr. 10-14, 1962 22.5 Sept. 10 22.5 Sept, 11 0.440 1 0.109 L0048 . 0054 Distinct, small ralm
peak
Oct. i1-17, 1962 28,5 Oct, 12 16.3 Oct, 13 0,710 1 0,159 L0056 L0061 Sharp rain peak
Oct, 20-30, 1963 13 Ocr, 21 13 Oct. 22 0.400 1 0.184 0141 .0076 Rectapgular hydrograph
probably ratn at low ei.
wnd fast melting snow
higher up
June 10-14, 1964 4.6 June 11 223 June 11 14.5 =1/2 3,28 0949 . 1605 BEain during perlod of
high snowvmelt flow
June 16-22, 1964 32.9 June 18 17.6 June 18 12.1 1 2;64 .0803 170 Ralo et decllning snowmelt
flows
Sept., 6-11, 1964 .4 Sept, 7 26.46 Sept, B 1.24 i 0.358 L0114 0115 Prominent raln peak on @
wet basin
Aog, 22-30, 1965 45.8 Aug. 21 30 Aug. 24 1,38 1 0.699 L0153 .0l14 Rain peak
July 5-9, 1966 27.9 July 5 26.9 July 6 3.70 1 1.00 0358 034D Raln peak
July 23 - Aug, 3, 437 _ duly 24 39 July 25 1.62 1 2.13 0454 .022%9 Rafn peak, possibly
1966 aome anowmelt
July 1-12, 1969 54,6 July 5 14,5 July 6 6.60 i 3.95 072 .z Raln peak durlng later
snow runcff
Avg. 10-17, 1974 46.2 Aug. 12 2.2 Aug, 12 1.00 <1 0.4 .0189 L0116 Raln peak

Hote:

Prepared by:

A drafnage area of 350 hm

2

has been asaumed,

Beak Conaultants, Ltd, }/

BRITISH COLUMBIA HYDRO

POWER AUTHORITY

EBASCO SERVICES OF CANADA LIMITED; Ewironmental Consultants

AND

HYDROGRAPH ANALYSIS FOR TIE STREAMGAUGE "DAT CREEX HEAR UFPER HAT CREEK"

TABLE 3,3-3
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hokdk Bracketed numbers vefer to quantitles vesed outside of Hat Creek waterghed,

#«x4% Fully Recorded.

I » b \ . . ' . . ' " " . »
location of Diversion Ireigation Licence* Supplemental Licence** Storage Llcence
Hater Land Water Water
Humbet of ?ua t!l’.y Area fumber of Quantity Numbar of Q“'Z‘ 5ty
Licencen 10°a™) (ha) Licences (10%n3) Licences (107"=") Storage Locatlon
Qeofon T
flat Creek 2 165 (37) anx - -
Callagher Creek 1 11 - - 1 11 Gallagher Lakes
foberteson Creek 2 i2 - -
Sub Total 5 188 (37) 205 (40) - - 1 1"
Reglon If
Hat Creck 4 21 - -
Lloyd (outh) Creek 1 11 - - 2 Lloyd Reservolrs
MHedicine Creek 5 236 (228) - - 3 216 HeLean Lake
Finney Creek 2 24 - - 12 Finney Loke
Anderson Creek - - 1 12
Ambusten Creekirta i 4 - -
Sub Total 13 296 (224) 36 (318) 1 12 3 220
Region 111
jiai Creeh o 3% - -
Anderson Creek 3 2% 1 28
Ambusten Creek¥kkd 1 12 - -
Cashmere Creek 1 2 1
Martin Creek 1 7 - -
McCormick Creek 2 3 - -
dchonald Creck 4 40 1 10
thite Rock Creek 2 5 - - 1 & White Rock Lake
Schnetder Br. 1 7 - - 6 Schoelider Swomp
Parke Creak - - 1 4 2 Parke Lake
Phil Creek™tas 2 28 1 6 1 3 Parke Lake
Crater Creek 1 3 - -
Darough Creek**xé 3 20 - -
Pocock Creek 2 11 - -
Sub Total 29 288 538 5 50 2 17
Reglon IV
ilat Creek 6 1BG4 (158) 1 48 (48} 2 16 Langley lake &
Oregon Jack Swamp
Pocock Creek 6 49 - -
Yot Creekhtek 2 5 - 7
Colley Creek 4 40 - -
Darough Creek 1 Whole - . -
Flow
Sub Total 17 278 (158) 510 (325} 1 55 (48) 2 36
Totals 66 1050 (419) 1698 (687) 7 117 (48) B 294
* Supplemental licences not included.
*a Uaed only when primary source Lg inadequate, but not avallable for other licencees.
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Location of Diverslon

Irrvigation Licepce®

Supplemontal Licence®*

Water Land Water
Humbher of Quaztity Area Mamber of Quagti_.ty Buwber of
Licences (10%a") {ha) Licences (107m") Licencean
Bonaparte brailnsge
(South of Township
i5))
Bonaparte River a8 684 1 49
Settlement Brook 1 1 - -
Walter Brook 1 2 - -
Perry Brook 1 a8 - -
Cralg Spring 2 4% - -
Cache Creck 12 379 1 26 2
Cache Swamp 1 24 - -
Thompson River 1 148 - -
Total 57 1290 1246 2 75 2
Cornwall & Cheetsum
Drainages *
Cornwall Creek 5 59 1 45 3
Cheetsun Creek*tx 1 10 - -
Lone Tree Creek 1 18 - - ]
Aeheroft Creek 1 i3 - - 1
102 Gulch Creek 1 10 - -
Mahashket &
Tingley Springs 1 13 - -
Total Hd 125 a7 1 45 5
Ovegon Jack &
Minaberriet
Drainages
Ovegon Jack Creek 7 136 3 92 4
Minaberriet Creek 1 [ - -
Basque Swamp 1 Whole - - -
Flow
Lulu Brook 1 5 - -
MeKeana Hrook 1 1 - -
Total . 11 148 166 3 92 4
* Supplemental licences not Included.
*h Used only when primary source is inadequate, but not available for other licencees,

hhde Fully recorded {(note zh;l: the licence for Cheetgum Croek also uses pome water Minaberriet Creek),
o

*ixt A l{cence for 37 X 10

Source; Beak Consultants, Ltd, 1/

haa been fncluded fn this total as well s the toral) showm on Table 3,3-6.

Storsge Licence

Hater
Qua t&ly
{10"m") Storage Location
66 Semlin Lake and
Remcrvalr, West
Fork Cache Creek
66
LEELLLS Mcl.ean, Fitezellan &
ttency lLakes
18 UK Lake
15 VK )ake
97
6B Pond
o8
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Irrigation Method and Crop Type Total
Sprinkler/Hay Ditch/llay pPitch/Pasture
Soils Water* Water Water Water
Region Group Area* Volume Area Volume Area Volume Area Volume
I Upland** - - 157 107 53 36 210 143
Floodplain 15 7 - - - - 16 7
II Upland 18 11 35 23 59 40 112 74
Total 34 18 35 23 59 40 128 81
Floodplain 157 70 32 17 - - 189 87
111 Upland 10 6 271 183 87 59 368 248
Total 167 76 303 200 87 59 557 335
Floodplain - - - - - - - -
Iv Upland 70 40 113 76 ] 4 189 120
Total 70 40 113 76 6 4 189 120
Total Floodplain 173 77 32 17 - - 205 94
Water- Upland 98 57 576 389 205 139 879 585
Shed Total 271 134 008 406 205 139 1084 679
Region Seasonal Distribution (10"1113)
May June July August September Total
Sub-Region
I 21 27 44 34 17 143
Sub-Region
1I 12 15 25 20 9 81
Sub-Region
ITI 46 63 105 82 39 338
Sub-Region
Iv 17 23 37 29 14 120
Total Watershed 96 128 211 165 79 679
A1l areas expressed in hectares while all water volumes are expressed in 10"m3.
** All 50ils were assumed to be wvpland soils as a sufficient characterization was not available.
Source: Beak Consultants, Ltd. 1/ Rev. 1 Feb, 1979.
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ToFa? . R Filt?ablc SpecifiF s

Waterbody Alkalinity llardness Residue Sulphateg** Conductivity Pt
Category I - Alkalinity Range >50 mg/l
Nahatlatch River 17.0 ( 7.2F**"5.5 ( 7.6) 29.0 (27.0) 5.0 { - ) 43.1 ( 37.2) 7.4 (0.3)
Seton River 35.8 ( 4.5) 40.6 ( 5.9) 58.2 ( 6.9) 11.3 (2.5) 97.2 ( 23.2) 7.7 (0.2)
Stein River 30.2 (11.6) 26.7 (11.2) 45.8 {15.7) 6.9 (2.5) 71.0 ( 26.4) 7.5 (0.2)
Clearwater River 35.2 ( 35.1) 36.4 ( 3.8) 50.2 ("4.9) 5.7 (0.8) 104.9 (104.1) 7.6 (0.4)
N. Thompson River 3.4 ( 9.1) 38.8 (11.0} 57.0 (13.6) 7.6 (2.0) 86.4 ( 31.8) 7.6 (0.3)
N. Thompson River at Kamloops 36.9 ( 8.9) 40.2 ( 9.2) 57.0 (13.4) 7.5 (2.2) 99.4 ( 27.3) 7.5 (3.4)
Thompson River at Savona . 34.8 ( 4.4) 37.8 ( 4.7) 56.6 ( 9.1) 7.1 (1.3) 95.3 ( 21.7) 7.6 (0.3)
Thompson River at Walhachin 34.0 ( 3.7) 37.4 ( 4.5) 56.4 ( 8.7) 6.8 (1.5) 95.5 ( 17.1) 7.5 (0.6)
Thompson River at Spences Bridge 38.2 { 5.6) 42.9 ( 6.4} 64.2 (10.0) 8.9 (2.8) 107.0 ( 31.7) 7.7 (0.2)
Brarrie River ' 48.0 ( 8.2) 44.9 ( 5.7) 71.0 ( 8.3) 5.7 (0.9) 132.4 (111.5) 7.6 (0.3)
Tranquille River at 21 mile 40.4 ( 4.2) 34.1 ( 3.7) 60.0 (10.0) - 80.8 ( 8.9) 7.6 (0.2)
Seymour River 12.1 ( 3.4) - 24.8 ( 4.6) - 48.3 ( 41.8) 7.0 (0.3)
Eagle River 19.0 ( 6.6) - 42.0 ( - ) - 50.6 ( 18.7) -
Adams River 22.5 { 0.7) - 30.3 ( 3.0) - 55.0 ( 3.8) -
Pennask Lake - - 27.06 ( - ) - - -
Little Shuswap lake 30.5 ( - ) - 52.7 { - ) - 3.0 ( - ) -
South Thompson River 37.0 { 8.0) - 55.5 (12.7) - 94.7 ( 21.5) 7.5 (0.7)
Scotch Creek 37.1 (11.7) - 61.0 (19.0 - - -
Shuswap Lake 40.7 { - - 61.7 ( - ) - 1i12.9 ( - ) -
Mara Lake 42.7 ( 5.1) - 64.2 ( - ) - 118.t ( - ) -
Adams lake - - 57.0 ( - ) - - -
Dunn Lake - - 63.0 ( - ) - - -

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants

COLUMBIA TABLE 3.3-9
1 HYDRO AND WATER QUALITY PARAMETERS, REGIONAL WATER BODIES SHEET 1 OF 5

POWER Rev, 1 Feb, 1979,

\§ AUTHORITY THE HAT CREEK PROJECT -Detailed Environmental Studies PART TIREE




3 L L] 8 | | | ] ] | ] L] | ] ] [ 1 ] [ ]
Waterbody Total Harduness” Filtrable  Sulphategk* Specific pl
Alkalinity” Residue* ™ Conductivity™*
Category TIT - Alkaliniiy Range
50 - 100 mg/1

Cultus Lake ) 49.0 - 86.0 - 165 7.5
Nicola River near Spences Bridge 92.6 (26.2) B85.9 (26.7) 126.8 (35.1) 15.6 ( 5.8) 204.4 (64.7) 8.2 (0.4)
Brich Lake - - 144 - - -
North Barriere Lake - - 80.5 - - -
Bridge River 90.0 (22.9)103.6 (29.0) 152.0 ( 2.0} 21.2 (5.8) 207.1 (75.7) B.0 {0.3)
Yalakom River 86.5 {20.8) 92.7 (22.5) 1i0.4 (24.0) 5.6 { 3.9 1i97.0 (69.2) 8.0 {(0.2)
Fraser River at Lillooet 63.5 (13.4) 68.0 {13.8)  95.8 (18.1)- 9.2 ( 4.1) 154.4 (38.9) 7.9 (0.2)
Fraser River at Lytton 61.3 ( 8.6) 64.4 ( 8.9)  91.4 (13.9) 9.7 { 5.3) 153.4 (48.2) 8.0 (0.3)
Nicola River below Douglas Lake 69.2 (17.4) 88.9 (32.9) 145 (39.6) 35.3 (16.1) 206.1 (74.3)} 8.0 (0.3)
Nicola River at outlet of North Lake 92.3 (7.4) 98.9 ( 8.2) 145.7 (10.9) 19.7 ( 5.5) 222.4 (26.0) 8.1 (0.3)
Jameison Creek 94.1 (27.0)105.8 (36.2) 139.7 (45.5) 22.7 (14.3) 210 (83.4) 8.0 (0.3}
Criss Creek 93.0 (55.8) 82.6 (49.3) 127.4 {58.6) 8.5 ( -) 196.9 (99.8) 7.9 (0.3)
Coldwater River at Merritt 62.7 (19.7) 62.8 (20.3) 85.3 (25.0) - 140.4 (44.4) 7.8 (0.3)
Nicola River below Coldwater 92.5 (17.2) 96.3 (19.4) 141.4 (26.1) - 213 {(44.5) 8.0 {0.2)
Nicola Lake at east end 87.2 ( 2.8) 94.1 (2.3)  140.7 ( 5.7) - 212.3 ( 6.6) 7.9 (0.4)
Nicola Lake oppositc Nicola River 8B7.9 ( 4.0) 94.8 ( 3.4) 140.2 ( 5.7) 20.8 ( 0.2) 223.7 (25.9) 7.8 (0.4)
Nicola lLake at deepest Point 88.1 ( 2.5) 95.0 ( 2.6) 144.7 ( 6.8) 21.4 ( 0.2) 213.7 ( 8.0) 7.7 (0.4)
Nicola Lake at outlet 88.1 ( 0.7) 94 { 0.6} 12,2 (2.0 21.1 ( - Y 222.2 (10,6} 8.1 {(.1)
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Total Filtrable Specific
Waterbody Alkalinity®* Hardness * Residue** Sulphates** Conductivity™** pi
Category TII - Alkalinity
Range >100 mg/1
Bonaparte River above Ilat Creek 141 (28.0)***™M28.5 (25.5) 183.0 (33.0) 5.9 268.0 ( 61.6) - 8.1 (0.1}
Bonaparte River below lHat Creek 193.1 (39.2) 194.3 (45.5) 271.5 (52.7) 38.6 (15.2) 439.8 ( 93.1) 8.3 (0.3)
llat Creek 242.2 (33.3) - 336.7 (42.7) - 521.0 ( 85.4) 8.5 (0.3)
Clinton Creek 272.4 (18.3) - 340.5 (35.7) - 539.4 ( 84.5) 8.3 (0.2)
Clinton Creek 323.1 (36.2) 338.6 (30.7) 398.2 (39.8) 40.6 { 8.6) 599.5 (110.2) 8.5 (0.3)
L.oon Lake at inlet a 293.0 ( - ) 210.0 ( - ) 334.0 ( - ) 5.0 ( - ) 53,0 ( - ) 8.7 (- )
Loon Lake at White Mcose 293.0 ( - ) 212.0 ( - ) 238.0 ( - ) 5.0 (- ) 532.0 { - ) 8.7 ( -
Loon Creek 434.0 (- ) 345.0 (- ) 5000 (- ) 5.4 (- ) 73. ( - ) 8.5 (-)
Cache Creek 206.1 {(60.0) 192.6 (64.3) 293.7 (70.2) 39.6 ( 9.9) 421.4 (131.9) 8.3 (0.6)
Pavilion Lake
Deadman River near mouth 134.6 {57.9) 125.0 (54.1) 176.6 (59.0) 17.8 ( - ) 281.4 {118.3) 8.1 (0.4)
Beadman River above Criss 149.1 (44.2) 134.9 {40.5) 192.% (48.2) 17.4 ( 4.9) 308.6 ( 95.7) 8.2 (0.3)
Creck
Red Lake - - - - 362.0 ( - ) -
Pukaist Creek near mouth 183.8 (47.4) 187.3 (43.0) 288.5 (65.3) 34.2 {53.0) 396.1 ( 71.6) 8.3 (0.3)
Witches Brook ©172.3 (65.2) 167.0 (59.2) 227.2 (63.2) 9.8 { 5.8) 364.9 (106.9) 8.2 (0.4)
Tunkwa Lake - - 200.0 - - -
Guichon Creek near mouth 1883.1 (30.8) 187.4 (23.4) 246.3 (31.1) 17.8 ( 4.1) 375.9 ( 62.3) 8.2 (0.3)
Guichon Creek below Logan Lake 161.0 (33.1). 163.2 (22.8) 214.5 (26.5) . 6.0 ( 1.2) 330.1 ( S0.6) 8.1 (0.3)
Guichon Creek above Logan Lake 18t.0 ( - ) 163.0 ( 1.1) 230.0 ( - ) 5.8 ( 1.0) 333.0 ( 9.9) §.2 (1.0}
Guichon Creek at Tunkwa Div. 110.8 (12.2) 99.1 ( 9.4) 160.9 (10.4) 5.0 ( - ) 219.7 {35.0) 8.0 (0.4)
puffy Lake 430.5 ( 3.8) 575.8 ( 2.8) 768.0 ( 8.5) 191.0 ( 2.8) 1008.8 ( 36.0) 8.7 (0.1}
Jacko lLake 240.0 ( 5.2) 285.3 ( 2.4) 456.7 { 3.8) 121.7 ( 4.7) 658.0 ( 8.5) §.2 0.4)
Peterson Creek 317 (19.0) 285.0 ( 3.0) 590.0 { 8.0) 864.8 (45.6) 180.0 ( - ) 7.9 (0.2)
Lac le June : 130 - 135.3 - 172.7-181.3 - ' 266.6-271.9 7.7-8.1
Stump Lake - - 1200 - - -
Tranquille River at mouth 102.4 (25.6) 87.9 (22.1) 138.4 (23.9) 7.1 ( 3.3) 205.5 ( 56.4) 8.3 (0.6)
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
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Total Filtrable Specific

Waterbody Alkalinity?* llardness® Residue** Sulphates** Conductivity*** plil
Tranguille River at mouth 112.0 ¢ 5.83 8.2 { 3.5) 143.0 { 5.5} - 218.2 { 0.5 8.6 {6.3)
Tranquille River at 9 mile 101.4 ( 4.6) 93.3 ( 5.0) 126.0 ( 6.0) - 198.7 { 8.9) 8.1 (0.1)
Paul Creek above Paul Lake 205.0 ( - ) 215.0 ( - ) 254 { - ) - 420 ( - ) 8.2 ( -)
Paul Lake east end 161.0 ( - ) 170.0 ( - ) 222.0 { - ) 25.8 ( - ) 335.0 ( 15.0) 8.5 ( -)
Paul Lake west end 160.9 ( - ) 169.06 ( - ) 224.0 { - ) 25.8 ( - ) 352.0 ¢ - ) 8.3 ( - )
Paul Creek at outlet Paul Lake 178.2 (41.1) ;90.4 (40.8) 243.6 (54.9) 31.8 (6.8) 393.3 ( 99.5) 8.1 (0.3)
Nicola River at Mivela lake 101 (22.8) 105.5 (24.1) 146.8 (35.0) 0.5 { - ) 240.1 ( 60.9) 8.3 {0.4)
Nicola River above Coldwater 114.5 (12.0) 124.3 (14.6) 174.9 (18.8) 26.2 (4.2) 283.1 ( 40.2) 8.0 (0.2)
Nicola River above Coldwater 134.0 { - ) 120.4 (15.3) 175.4 (17.9) - 269.8 ( 33.4) 8.0 (2.3)
Green Lake near Mt. Jack 873.0 (14.0) 498.5 (10.5) 976.0 { - ) - 1306.7 ( 9.4) 9.2 (0.1)
Green Lake opposite Nolan Creek 867.0 ( 8.0) 496.5 (12.5) 976.0 { - ) - 1353.3 (105.0) -
Watch Lake - 243 - -
Taylor lLake - 313 - 9.0
Edmund Lake - 280 - 8.3
xeter Lake - 362 - >8.4
108 Mile Lake - 610 - -
103 Mile lLake - 655 - -
Chris Lake - 160 - >8.5
Drewy Lake - 385 - 400 >8.5
ilathaway lLake - 480 - 600 >8.5
Deka Lake - 320 - 390 >8.5
Longhon Lake - 250 - 7.5
Sulphurous Lake - 393 - 500 >8.5
Fawn Lake - 310 - -
Sheridan Lake - 272 - -
Buffalo lake - 190 - 450 -
Horse Lake - 200 - >8.5
llelena Lake - 482 - >8.5
Sucken Lake - 475 - 7.5
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Total Filtrable Specific
Waterbody Alkalinity™ Hardness ™ Residue** Sulphates** Conductivity*** pH
Soda Lake - - 1150 - - >8.4
Lac la tlache - - - - - -
Bridge Creek
Bridge Creek at outlet xs
tiorse Lake 151.7 (16.43***136.0 ( 6.9) 179.0 (14.6) 50.0 ( - ) 313.6 (90.6) 8.0 (0.5)
Lac des Roches - - 153.0 - - -
Fishtrap Creek 101.4 (19.6) 108.7 (20.6) 140.0 (23.2) 11.6 (2.6) 218.2 (42.5) B.0 (0.3)
Demers Creek 143.5 ( 6.1) 165.8 (10.1) 196.7 { 9.0) 18.8 ( - ) 305.8 (52.2) 7.9 (0.4)
Lemieux Creek 112.0 { 7.8) 118.2 ( 8.9) 142.0 (12.7) 3.0 { 1.0) 234.3 (26.6) 8.0 (0.2)
* FExpressed as mg/l as CaCo,.
**  Txpressed as mgfi.
***  Ixpressed as pmha/cm.
****  Number in parentheses denotes one standard deviation.
Prepared by:  Beak Consultants Limited 19/
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aleutian sculpin
brassy minnow
bridgelip sucker
brook trout

brown trout

burbot

carp

chiselmouth
largescale sucker
Polly Varden
goldfish

kokanee

lake chub

lake trout

leopard dace
longnose dace
nountain whitefish
northern mountain sucker
northern squawfish
peamouth chub
prickly sculpin
pygmy whitefish
rainbow trout
redside shiner

torrent sculpin

Cottus aleuticus
Hybognathus hankinsoni
Catostomus columbianus
Salvelinus fontinalis
Salmo trutta
Lota lota
Cyprinus carpio
Acrocheilus alutaceus
Catostomus macrocheilus
Salvelinus malma
Carassius auratus
Oncorhynchus nerka
Couesius plumbeus
Salvelinus namaycush
Rhinichthys falcatus
Rhinichthys cataractae
Proscpium williamsoni
Catostomus platyrhynchus
Ptychocheilus oregonensis
Mylocheilus caurinus
Cottus asper
Prosopium coulteri
Salmo gairdneri

b Richardsonius balteatus

Cottus rhotheus

Prepared by: Beak Consultants, Led. iﬁ/
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Pink Sockeye Chinook Coho .
Location Number % Number % Number 5" Number %
Study Region 276,659 17 11,569 1 9,468 20 6,215 10
Study Region and Upstrecam 417,140 25 1,062,112 89 27,735 60 14,497 23
Downstream of Study Region 1,224,035 75 130,854 11 18,843 40 47,517 77
Total** 1,224,035 1,192,266 46,582 62,014
" Percent of Fraser River escapement.
*%
ifraser River Escapement.
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
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Pink Sockeye Chinook Coho
Location Number % Number % Number % Number %
Barriere River - - 75 1 67 1 503 8.1
Bonaparte River 788 ] - - - - - -
Bridge River 9,611 3.5 - - - - - -
Brookfield Creek - - - - - - 75 1.2
Clearwater and Mahood Rivers - - 250 2.2 1,629 17.2 527 .9
Deadman River - - - - 256 2.7 390 .3
Lemieux Creck - - - - i8 1 904 14.5
louis Creek - - - - 227 2.4 1,376 22,1
Mann Creek - - - - - - 80 1.2
Middle Fraser River 224 1 - - - - - -
Nicola River 1,034 1 - - - - 1,558 25.1
(including Spius and
Coldwater Creeks)
North Thompson itiver - - 164 1.4 1,000 11.5 682 11.0
South Thompson River 101 1 11,080 95.7 3,975 42.0 - -
Thompson River 264,901 95.7 - - 2,122 22.4 120 1.9
Yatakom River - - - - 34 1 - -
Total 276,659 11,569 9,468 6,215
Upstream; of Study Region 140,481 1,050,543 " 18,271 8,282
Bownstream of Study Region 1,224,0635 130,854 18,843 62,014
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA
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User

Mines

Afton
Bethlehem Copper

Lornex

Pulp § Paper

Kamloops Mill

Muncipalities

Ashcroft

Cache Creek

Volume (ms/day)

construction near completion

5679.7

13.6

16652.1

entire flow

2446.
2446.
2446.
2446.
2446,
2446.
210926.
299737,
1817.
13649,
79560.
113,
113.
22202.
5906 .
169604,
6.

AWM OL g OO OM

185649.4

4543.8
1817.5

4893.
3180.
2446,

[£a 00 o ¥ N ]

Location

Nc. Loon Lake & One Loon L.
Bethsaida Creek
Peavine Creek
Jane Spring
Witches Brook
North Lodge
Mann Cr.
Nicholson Creek
Ford Creek
Michel Creek °
Orm Creek
Bonaparte River
Scottie Creek
Thompson River
Pukaist Creek
Pukaist Creek
Shuhost Creek
Bethsaida Creek
Woods Creek
Nicola River
Stumbles Creek
Stumbles Cresk

Thompson River

Thompson River
Thompson River

Bonaparte River
Bonaparte River
Lopez Creek

BRITISH
COLUMSBIA
HYDRO AND
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User

Clinton

Kamloops

Savona

Spences BEridge

Volume (ms/day)

80.
86.
10.
11101.

WO AW

90.
2271.
436654.
396040,
13631.
44405.
2271.
2271,
4543,
1135.
1850232.
4543.
2405302.
22718.
17268839,
6167442,
123348,
123348,
2466977.
19735816.
13631.
111013.
2271.
3885488.
2.

2446,

UV OVWOUONUODOWOLDRARW-IO00OE WO WWOoNIWWW

4543.

Co

1817.5
4543.8

Prepared by: Beak Coﬁsultants, Ltd. 19/

Location

Clinton Creek
Clinton Creek
Clinton Creek
Clinton Creek

South Thompson
South Thomspon
South Thompson
South Thompson
South Thompson
South Thompson
South Thompson
South Thompson
Nerth Thompson
North Thompson
North Thompson
North Thompson
North Thompson
North Thompson
Jamieson Creek
Jamieson Creek
Dairy Creek

Dairy Creek

Noble Creek

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

Kamloops Lake

Murray Creek
Thompson River

River
River
River
River
River
River
River
River
River
River
River
River
River
River

BRITISH
COLUMBIA
HYDRO AND
POWER
AUTHORITY

BASCO SERVICES OF CANADA LIMITED. Environmentai Consultants

MAJOR WATER USE INTAKES OF THE STUDY REGION
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Afton

Lornex

Craigmont
Bethlehem Copper

VOLUME (n°/day) LOCATION

construction near completion
recirculating

recirculating
recirculating

Municipalities - Thompson River System

Ashcroft

Cache Creek
Ciinten
Xamloops
Savona

Spences Bridge

Pulp § Paper

Kamloops Mill

]

636.1 Thompson River
681.6 Cache Creek
363.5 Bonaparte River
9087.5 Thompson River

no discharge (septic tanks)
no discharge (septic tanks)

185649.4 Thompson River

Prepared by: Beak Consultants, Ltd. 19/

BRITISH
COLUMBIA
HYDROQ AND
POWER
AUTHORITY

EBASCO SERVICES OF CANADA LIMITED;Environmental Consuitants

MAJOR WATER DISCEARGES LOCATED
IN THE STUDY REGICN

THE HAT CREEK PROJECT « Detailed Environmental Studies
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Common Name

Pink salmon

Coho saimon
Sockeye salmon
Chinook saimon
Rainbow trout
Steelhead trout
Dolily varden
Peamouth chudb
Northern .squawfish
Redside shiner
Finescale sucker
Largescale sucker
Aleutian sculpin

Slimy sculpin

Source: Beak Consultants, Ltd. 19/

Scientific Name

Oncorhynchus gorbuscha

Oncorhynchus kisutch

Oncorhynchus nerka

Oncorhynchus tshawytscha

Salmo gairdneri

Salmo gairdneri

Salvelinus malma

Mylocheilus caurinus

Ptychocheilus oregonensis

Richardsonius balteatus

Catostomus catostomus

Catostomus macrocheilus

Cottus aleuticus

Cottus cognatus

BRITISH
CoLUMBIA
HYDRO AND
POWER
AUTHORITY

EBASCO SERVICES OF CANADA LIMITED; Environmental

Consultants

LIST OF FISH SPECIES IN THE THOMPSON RIVER IN THE VICINITY

OF “[11: PROPOSED INTAKE LOCATION

TABLE 3.3-15

PART THRER
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EBASCO SERVICES OF CANADA LIMITLED; Eavironmemal Coansuliants
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Taxa

Bonaparte
River

Hat Hat llat Creek
Creek Creek Tribu-
Type 1 Type 1L taries

Goose
Lake

Finney
Lake

Cfoalantavaoba

S AL s v

Hydra sp

Platyhelminthes
Turbellaria
Turbellaria sp unid

Neorhabdocoela unid
Rhabdocoela unid

Nematoda
Nematoda unid

Annelida
0ligochaeta
0ligochaeta unid
Naididae
Lumbricidae
Ilirudinea
Glossiphoniidae unid

Mollusca
Gastropoda
Bulimidae unid
Planorbidae unid
Pivalvia
Sphaeriidae
Pisidium sp
Sphaerium sp
Arthropoda
Arachnida
Acarina (ilydracarina)
Sperchonidae
Sperchon sp

X

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants

COLUMBIA

HYDRO AND
POWER
AUTHORITY

MACROTNVERTEBRATE TAXA COLLECTED DURING BENTHIC SAMPLING IN
SEPTEMBER 1976, JUNE 1977 AND AUGUST 1977

TABLE 3.3-17
Sheet I of 5

THE HAT CREEK PROJECT - Detailed Environmental Studies
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Taxa

Bonaparte
River

Hat Hat Hat Creek
Creek Creek Tribu- Goose Finney
Type 1 Type I1 taries Lake Lake

LTS PR . IO ooy R b1
arintopoaa (Comi o)

Lebertiidae
labartia sp
Crustacea
Cladocera
Copepoda
Amphipoda
Gammaridae
Crangonyx sp
Talitridae
Nyalella azteca
Insecta
Ephemeroptera
lleptageniidae
Heptageniidae unid

Rithrogena sp
Ironopsis sp

Cinygmula sp
Baetidae

Baetis sp
Ephemerella (3) sp
Paraleptophlebia sp
Caenis sp
Ameletus sp
Odonata
Auisoptera
Gomphidae
Ophiogomphus sp
Zygoptera
Agrionidae
Agrionidae unid
Ischnura sp

L

PeoPe o B

EC S )

ol o
Ll
Moo

]
Poed
]

BRITISH EBASCO SERVICES OF CANADA LIMITED; Eavironmental Consultants

MACROINVERTEBRATE TAXA COLLECTED DURING BENTHIC SAMPLING IN TABLE 3.3-17
SEPTEMBER 1976, JUNE 1977 AND AUGUST 1977

COLUMBIA
HYDRO AND
POWER

SHEET 2 OF 5
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Taxa

Bonaparte
River

Hat
Creek
Type 1

Hat
Creek

Type I1

Hat Creek
Tribu-
taries

Goose
Lake

Finney
Lake

Arthropoda (Cont'd)
D1

Plecoptera unid

Perlidae
Claassenia sp
Chloroperlidae

llastaperla sp
Pteronarcidae

Pteronsrcys sp
Pteronarcella sp
Perlodidae

Isoperla sp

Isopgenus sp
Nemouridae

Nemoura sp

llemiptera

Coleoptera

Elmidae

Elmidae sp unid
lara sp
Narpus sp
Zaitzevia sp

Chrysopetalidae
Calerucella sp

Trichoptera
Trichoptera unid

Hydropsychidae

llydropsyche sp

Diplectrona sp
Brachycentridae

Brachycentrus sp
liydrvoptilidae
llydroptilidae unid

X

X

L]

X

TABLE 3,3-17
SHEET 3 OF 5

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA
HYDRO AND MACROINVERTEBRATE TAXA COLLECTED DURING BENTHIC SAMPLING IN
SEPTEMBER 1976, JUNE 1977 AND AUGUST 1977
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] & i i ] 1 ] B
Hat Hat Hat Creek
Bonaparte Creek Creek Tribu- Finney
Taxa River Type I Type IT taries Lake
Arthropoda (Cont'd)
Limnephilidae
Limnephilidae unid X X X X
Rhyacophilidae
Rhyacophile sp X X X X
Glossosomatidae
Apapetus sp X X X X
Psychomyiidae
Neureclipsis sp X X X
Diptera
Diptera unid X
Chironomidae
Chironomidae unid X X
Tanypodinae
Procladius sp X X X
Chironominae
Micropsectra sp X X X X
Chironomus sp X
Orthocladiinae
Orthocladiinae unid X X
Cricotopus sp X X X
Oxthocladius sp X X X X
Cardiocladius sp X X X X
Thienemanniella sp X
Tipulidae
Tipulidae unid X X X
Tipula sp X
Hlexatoma Sp X X X
Antocha sp X X X X
Tanyderidae
Protoplasa sp X
Rhagionidae
Atherix sp X X X X
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA TABLE 3,3-17
HYDRO AND MACROINVERTERRATE TAXA COLLECTED DURING BENTHIC SAMPLING IN SHEET 4 OF 5
SEPTEMBER 1976, JUNE 1977 AND AUGUST 1977
POV\'!ER
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s ¢ i { i ] ' . ' . i ' .
Hat flac Hat Creek
Bonaparte Creek Creek Tribu- Goose Finney
Taxa Type 1 Type 11 taries Lake Lake
Arthropoda (Cont'd)
Simuliidae
Simulium sp X X X
Empididae
Ewpididae unid X X X
Ceratopogonidae
Cexatopogonidae unid X X
leptoconops sp X
Psychodidae
Perjicoma sp X X X
Syrphidae
Syrphidae unid X
Culicidae
Chaoborus sp X X
Source: Beak Consultants, Ltd. 19/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmentai Consultants
COLUMBIA MACRO ENVERTEBRATE TAXA COLLECTED DURING BENTIIIC SAMPLING IN SLL 3.3°17
HYDRO AND SEPTEMBER 1976, JUNE 1977 AND AUGUST 1977 o
PowWER PART THREE
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Bonaparte River

Rhithrogena sp. (E)*
Baetis sp. (E)

szroosvc e sp. (T)**
Cricotopus sp. (D) ***+

Bonaparte River

Rhithrogena sp. (E)
Baetis sp. (E)

Ephemerella sp. (E)
Brachycentrus sp. (T)

Bonavarte River

Rhithrogena sp. (E)
Baetis sp. (E)

Ephemerella sp. (E)
Caenis sp. (Z)

Hvdrogszche sp. (T)
Micropsectra sp. (D)

September 1976

Lower Hat Creelk

Baetis sp. (E)
Evhemerella sp. (E)
szroasvche sp. (T)
Diplectroma sp. (7)
Claassenia sp. (P)***
Micropsectra sp. (D)

Antocha sp. (D)

June 1977

Lower Hatr Creek

Ironopsis sp. (E)

Cinvgmula sp. (E)
Baetis sp. (E)

Eghemerella sp. (E)

Micropsectra sp. (D)

Crthocladius sp. (D)
Cardioccladius sp. (D)
Cligochaeta

August 1977

Lower Hat Creek

Baetis sp. (E)

Eghemerella sp. (E)
Bydropsyche sp. (T)

Claassenia sp. (P)
Nemoura sp. (P)

Antocha sp. (D)

Uvper Hat Creek

Rhithrogena sp. (E)
Cinygmala sp. (E)
Baetis sp. (E)
Ephemerella sp. (E)
Hvdrogsvche sp. (T)
Claassenia sp. ()
Pericoma sp. (D)
Turbellaris

Upper Hat Creek

Ironopsis sp. (E)
Cinygmula sp. (E)
Baetis sp. (E)
Hastagerla sp. (P)
Cardiocladius sp. (D)
Simulium sp. (D)
Turbellaria
Oligochaeta

Upper Hat Creek

Baetis sp. (E)
Eghemerella sp. (E)
Paraleostophlebia sp. (E]
Claasseniz sp. (P)
Hastaperla sp. (P)
Nemoura sp. (P)
Cardiocladius sp. (D)

® F = Ephemeroptera
** T = Trichoptera
*** P = Plecoptera
**** [} = Diptera
Source: Beak Consultants, Ltd. 19/
BRITISH EBASCO SERVICES OF CANADA LIMITED, Enwironmental Consultanis
|/ coLumBia TABLE 3.3-18
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% of Stations where Domipant

Dominant Orders September 1976 June 1977 August 1977
Ephemeroptera 64.3 61.5 84.6
Trichoptera 14.2 7.7 0.0
Plecoptera 1.1 0.0 7.7
Diptera 7.1 30.8 7.7
01igochaeta 7.1 0.0 0.0

Source: Beak Consultants, Ltd. 19/

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants

COLUMBIA
SUMMARY OF DOMINANT INVERTEBRATE ORDERS TABLE 3.3-19

HYBRO AND
™ ) : . * R
POWER INHABITING BONAPARTE RIVER AND HAT CREEX
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] | 1 i i t t | ¢ k ] i i ' i a
Pele

Sta- cyopola Epheme - Chiro- Other

tlon Coelan- Turbel- Nema- OQligo- IHiru- Gastro- or Bf- Ilydra- Clado- Cope- Amphi- rcap- Plecop- Coleop-Trichop- nom- Dip~-  lemip-

No, verats laria toda  chaeta  dinea poda  wvalvia carina cera poda poda tera Odoanata ctara tara rers tdae tars tara
Bouaparte 1 o 0 [/} 2,15 ] 0 0 o 0 0 136.71 2,15 3014 T.53 48,44 292,79 37.67 1]
River 2 0 o 0 .15 0 o 0 0 0 0 64,59  z.15 12,92 2,15 7,33  B.6l 18,30 0

3 ¢ L] 2. 15 3.22 [ 1] 2.15 li] 0 Qa 1] 116.25 0 18,30 5.38 82,88 34.45 93.65 (1]

4 7] @ 7] 1] [V 1] 7] 7] v 1} 7] 1,53 i.55 @ a ] [t} 3.23 1}
Itat Creek 5 0 0 0 12,92 0 1) 0 Q 0 0 120. 56 ] 178,69 15.07 99,03 90.42 101.18 1]
Type 1 6 .23 0 0 0 4332 o .45 3,23 120,64 12,92 129,17 0

10 3.23 2.15 12,92 o 2,15 0 0 218,51 0 51.69 13,99 121,64 51,67 29.06 0
ilat Creek 7 1] 2,15 0 1} 0 2,15 0 0 222,82 L] 59.20 2,15 272.% 40.90 16,15 Q
Type 11 u a 5.3 3.23 26,91 0 0 0 0 0 0 o 8202 0 10,76 B.61 7,53 30,14 7,53 @

15 [\] 55.97 2,15 13,99 0 [t} 0 0 0 [} 0 606.03 1} 51,67 2,15 53.82 7.53 19,38 0
Hat Creek 8 ] 71.53 1] .61 [1] 0 0 [ 0 0 Q 67.81 ] 771.50 2,15 142.09 3.23 7.53 a
Tributaries 1n 0 24,76 323 3.45 0 0 o o o o o 493.00 0 153.93  64.59 105.49 57.05 4B.44 0

12 0 32.29 0 105,49 [1] 0 1] 4] [H] (1] 13 62.43 L] 23,68 ] 3.23 2.15 7.53 1]

13 1] 16,15 1] 7.53 0 0 1] 2.15% [+] 0 0 186.22 1} .45 0 13.99 1] 172,23 [} I
Goose Lake 16 0 0 ] 1] 0 o o o [¢] Q B66.52 2,15 34,45 [+] Q 0 107,64 60,74 3.23 t
Finney Lake 17 3.23 ] 3,23 36,91 26,91 16,15 7.53 7.53 373.52  13.99 40,90 0 10,76 0 0 0 245.43  39.8) 0 i

Source: Beak Consultanta, bLed, 19/

LBASCO SERVICES OF CANADA LIMITED: Environmental Consultants

BRITISH coLumBIA HYDRO
AND

AVERAGE NUMBERS {per Ilz) OF MACROIRVERTEBRATES COLLECTED
AT BENTIEIC SAMPLING STATIONS (SEPTEMBER 1976)

TALBLE 3,3-20

POWER AUTHORITY
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AND

AT BENTHIC SAMPLING STATIONS (JUNE 1977)

] ] i t 1 | | i ] | ] ] ] i & L
-
Pele
Sta- Cyopoda Epheme - Chiro- Ocher
Statton tion Coelen- Turbel- HNema- Oligo- Iliru- Gasdtro- or Bi- ilydea- Clado- .Cope- Amphi~ rop- Plecop- Coleop- Trichop- now- MHp-  llemip-
Location Mo, terata lacias toda chagra dinea poda valvia carina cera poda poda tera Odonata tera tera tera 1due tera ters
Bonaparte 1 0 0 0 0 [ 2.15 0 0 0 0 335,86 O 10.76 o0 18,30 7.53 8.61 0
River Seations 0 0 0 o 0 0 .15 0 o o 0 rer o 0 0 0 2,15 7.3 ©
3 0 o 0 o (i 0 0 0 o 0 ] 322,93 @ 0 2.15 66,74 51.67 53,82 0

4 0 0 3.23  2.15 215 O 2.15 2.15 @ 0 o 121.64  B.61 12.92 7.53 119.94  46.90  W.14 0
Hat Creck 5 0 0 0 50.59 0 0 0 0 o 0 0 719.05 2,15  62.43 23,686 88,27 2005.38 145.32 0
Type 1 6 0 2,15 2,15 132,40 @ 0 0 0 0 o 9.70 o0 62.43  2.15 169.00 1302.48 82.88 0

10 o 3,23 2,15 10.76 0 0 0 0 493,00 O 86.11  8.61 5%.20 146,22 30,14
llat Creck 7 7.53 3.23 10,76 o 0 0 0 0 395.05 0 62,43 0 202,37 204.52 94,73 O
Type 11 w0 16.15  7.53 96.88 0 10.76 2.15 0 o o 7397 o 23.68 2,15 30,16 186,22 19,38

15 0 724,43 0 32,29 0 0 ] 0 0 13.99 o 269,11 2,15 51,67 634,32 2102.26 O
Hat Creek 8 0 32,29  2.15 50,59 0 0 0 421.96 0 82.88 0 3645 .23 345 O
fribucaries 11 o 277.72  10.76 263.72 0 0 0 115,18 0 100,11 51,67 127,02 1162,5% 83,9

12 - - - - - - - - - - - - - - - - - - -

13 0 3.9 0 26,91 0 0 ) ¢ (] 0 2,15 1354.14 O 57.05 O 23,68 29,06 19,38 0
Goose Lake 16 - - - - - - - - - - - - - - - - - - -
Fianay Luke 17 - - - - - - - - - - - - - - - - - - -
Source: Benk Consultants, Ltd. 19/
'BRITISI COLUMBIA HYDRO EBASCO SERVICES OF CANADA LIMITED: Environsuental Consuliants

AVERAGE NUMDERS (per w®) OF MACROINVERTEBRATES COLEECIED TABLE 3.3-21

POWER AUTHORITY

THE HAT CREEK PROJECT - Detailed Envireomental Siudies
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POWER AUTHORITY

AND

AVERAGE NUMRERS (per m?) OF MACRGINVERTEBRATES COLLECTED
AT BENTHIC SAMPLING STATIONS (AUGUST 1977}

[ ] & | B A B ] ¢ B ] ] i b s A =
-
Pele
Sta- Cyopoda Epheme - Chiro- Other
Statlion tion Coelen- Turbel- MNema- Oligo~ Itiru- Gastro- or Bi- Hydra- Clado- Cope-~ Amphi- rop- Placop~ Colaop- Trichop~ nowm- Dip-  llemip-
Location No. terata . laria toda cthasta dinea poda valvia carina cera poda poda texra Odonata tera tera tera idaa tera tora
HBonaparte 1 ] 1] 3.2) 32,29 Q 1] V] [+] 1] o o 347,69 1] 32,29 10,76 252.96 109.80 61.36 0
River Statfons  , 4 o o 0 o 0 0 0 0 0 o 236.81 0 23.68 2,15 19.38 26.91 23,68 0O
3 o [1] 0 23.68 0 1] 0 L 0 0 ] 546,82 1] 30,14 39.83) 256,19 219,24 172,23 0
4 o ] 2.15 o 0 1] o 0 [ 1} (1] 412,27 2,15 71,20 19.38 110.87 24,76 64,59 [+]
ltak Creek 5 1 0 1] 34,45 0 0 Lu 0 0 0 a 493,00 2,15 177.61 96.88 118,41 2362.76 12,12 1]
Type 1 6 0 0 0 13.99 0 ) 0 ) 0 0 801.964 0 62,43  8.61 174.38 BO.73 272.34 O
10 0 8.61 o 5.38 4] 1) 0 [1] 664.15 o 159,131 16.15 153,93 185.13 35,52 (1]
Bat Creek 7 Q 3.23 0 35.52 0 [+] 2. 15 o s 952,64 o 115,18 2,15 288,48 236,81 4B.44 0
Type 11 14 0 o 0 67.81 o 0 0 710,44 0 240,04 7.53  66.74 MO.B4 69,97 ¢
15 0 39.83 0 57.05 Q 0 o 0 /] 218,97 o 475,78 5.38 10,76 1568.3% B0.73 1]
llat Creek 8 [\ 1] 12,92 0 0 O 0 [\] 276,64 1] 301,40 2.15 45.21 10. 76 7.53 0
Tributarfes no o 59,20 7.2 0 0 0 0 ) o 1824,5 O  936.49 59.20 21.53 470,40 32.29 0
12 - - - - - - - - - - - - - - - - - - -
il o 7.53 4] 30. 14 0 0 [1] 0 0 o 24,76 821,31 L] 578.04 o 59.20 .45 [\ 1]
Goose lake 16 - - - - - - - - - - - - - - - - - - -
Finney Lake 17 - - - - - - - - - - - - - - - - - - -
Source: Beak Consultants, Ltd. 1%/
BRITISH COLUMBIA HYDRO LHASCO SERVICES QF CANADA LIMITED; Covironmental Consublants
TABLE 3.3-22
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N B B 1 1 | R ) A B k B \ " ' X " »
Pelecyopoda
Station Sampling  Coelen- Turbel- Newma - Olige Hiru~ Gastro- or liydra- Clado-~ Cope -
Location bate terata laria toda chaeta dinea Poda Bivalvia carina cera poda
Low High _Low High _Low _iliph _lLow _High _Low _iidgh low  High  Low Wigh _Tow _lligh _low _Ufgh _low  lilgh
Bonaparte
River Sep 16 0 L] 0-0.2 0-0,3 ] 0 0-0,2 i 1] (]
{Surber Jun 77 0 0 0-0,3 0-0.2 06-0.2 0-0.2 0-0,2 0-0.2 0 1}
Sampler) Aug 17 (] 1] 0-0,3 0-3.0 0 , )] (1] 1] 0 4]
4 Statlons !
Hat Creek
Type 1 Sep 76 0 0-0.2 0-0.3 0-1,2 0 0 0 0-0,2 0 0
{Surber Suu 77 G G-0.3 $-2,2 1,0-12,3 ¢ g H [ o o
Sampler) Aug 77 (1] 0-0.8 0.5-3.2 0 ] 1] o 4] a
3 Sctatfona
llar Creak
Type 11 Sep 76 0 0-5,2 0.2-0.3 0-2.5 0 0 4] 0-0,2 0 0
{Surber Jun 77 [} 0.7-67.3 0-0.7 1.0-9.0 0 0 0-1,0 0-0,2 0 o0
Sampler) Auvg 77 0 0-3,7 o - 1.3-6.2 0Q L] 1] 0-0,2 [¢] [}
3 Scations
o
Hat Creek
Tributaries Sep 76 o 0.7-2.0 0-0.3 0.7-9.8 0 Li] ] 0-0.2 0 0
(Surber Jun 77 [} 3.0-25.8 0-1.0 2.5-24.5 0 (i} 1} 0 0 0
Sampler) Aug 77 a 0-5.5 1] 1.2-6.7 [+] 0 [1] 0 0 4]
4 Stations
Goose lLake
{Ponar Sep 76 a 0 0
Predge Jun 77 - - - - - - - - - -
1 Stacton Aug 77 - - - - - - - - - -
Finney Lake
{Fonar Sep 76
Dredge) Jon 77 - - - - - - - - -
i Station Aug 77 - - - - - - - - - -

EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants

BRITISH COLUMBIA HYDRO
AND

RANGE IN THE STATION AVERAGE OF BENTHIC MACROTINVERTEBRATES

POWER AUTHORITY

THE HAT CREEK PROJECT - Detailed Environmenlal Siudies
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N A ] A & ] R . ] J " ] ' h . "
Statlon Sampling  Amphi- Ephemerop- Plecaop- Coleop- Trichop- Chironow- Other Dip- Tiemip-
Locatioen Date poda tera Odonata tera tera tera idae tara tera

tow Ulilgh lov  High _low  iligh Low High _Low High Loy _lligh low _High low_ High Low High

Bonaparte
River Sep 76 1] 2-12.7 34-0.2 G-2.8 0-2.8 0-7.7 0-27.2 0.3-8.7 o
{Surber Jun 77 0 1.5-11.1 0-06.8 0-1.2 0-1,2 0-13.0 0.2-4.8 0.7-5.0 o]
Sampler) Aug 77 0 22,0-50.8 0-0,2 2.2-6.8 2,2-6.8 1,8-23,8 2,3-21.3 2.2-16,0 0
4 Stations
Hat Creek

Sep 76 0 11.2-20,3 L] 3,2-16.6 1.2-16.6 9.2-11.3 1.2-B.4 2,7-12.0 Q

Jug 77 ] 19,7-66.8 o-0_ 3 5.8-8, s.8-8.0 5.5-15.7  12.3-186.3 2,B-12.§ 2
Sampler) Aug 77 0 45.8-74.5 0-0,2 5,8-16.5 5.8-16,5 11,0-16.2 7.5-13.17 2.13-25.) o
3 Stationa
Hat Creek
Type I Sep 76 0 20.7-56.3 0 1.0-5.5 1.0-5.5 0.7-25.13 0.7-3.8 0.7-1.8 [y
(Surbar Jun 77 [ 1.3-68.0 0 2,2-25,0 2.2-25.0 2,8-18.8  17.3-59.3 1.8-195.1 0
Sampler) Aug 77 [ 22,2-88.,5 0 10.7-44.2 10.7-44,2 1,0-26.8 22,0-145.7 4.5-7.5 0
3 Scacions
Hat Creek
Tributaries Sep 76 0 5.8-45,8 o 2,2-34,3 2.2-14,.3 0.3-13,2 0-5,3 0,71-16,0 0
(Surber Jun 277 0-0.2 10.7-125.8 [s] 5.3-9.3 5.3-9.3 2.,2-11.8 0,3-108.0 1,B-7.8 0
Sampler) Aug 77 0-2.1 25.7-169.5 0 28,0-87.0 28,0-87.0 2,0-5.5 1.0-43.7 0-3.0 []
4 Stations
Guose Lake
(Ponar Sep 76 80.5 0.2 3.2 0 o 10.0 6.2 0.3
Dredge Jun 77 - - - - - - - -
1 Scacion Aug 77 - - - - - - - - -
Firnney Lake
{Ponar Sep 76 3.8 1.0 22.8 7
Dredge) Jun 77 - - - - - - - -
1 Station Aug 77 - - - - - - - - -
Source: Beak Congultants, Ltd. 19/

BRITISH COLUMBIA HYDRO
AND

LBASCO SERVICES OF CANADA LIMITED; Environmental Consultams
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R ] (1 i i . . ] Y . & (] N ¥ ] . L]
-
$tation: 1 2 3 &4 5 & 1 8 3 10 1 12 13 & A s 16 1
Substrate WL B 5% P LY A 107. ¢ OHOL P 5L 8 ISL P 10% 8 52 B 5t G on ¢
Cumpoultion:* BOL P 90LC 90LG BOL G IO G L P 20% G 8OYL P 354 B 95% 88 257 S5
104 G 5% 58 5% 55 10155 101 3 20% G 5% 85 5% G 25% G 5L v
5% 53 30% 55
54 D
Percent
Composition:
Group 3 40,1 75.4 62,3 86,8 66.9 66,7 90.1 21.5 719.5 B2.9 37.9 54.3 80.8 87.9 3.3 1.2
CGroup 2 59.5 21,0 3.7 13,2 JLo 33.3 9.9 5.7 17.17 13.6 17.5 44.0 12.2 10.4% 96.7 89.0
Group 1 0.4 1.6 1.0 Q.0 2,1 0.0 0.0 2,8 2.5 3.5 44,6 1,7 7.0 1.7 0.0 9.8
June
Group 3 95.3 16.0 78,7 7.7 28,9 26.6 67.3 81,5 13.6 7.9 89.9 69.9 8.8
Group 2 4.7 4.0 21,3 21,8 69.4 66.9 31,6 10.8 25.2 70,0 8.4 21.5 90.4
Croup 1 0.0 0.0 0.0 0.5 1.7 6.5 L1 7.7 1.2 12,1 1.7 8.6 0.8
Auguat
Group 3 75.7 B4.7 67.7 87.1 65.4 14,1 80.6 95,3 80.9 81.8 93.8 67.8 29.5
Group 2 20,5 15.3 30.9 12.9 j2.0 25.0 17.3 2.7 18.7 16,2 4.3 27.8 68,2
Group 1 3.8 0,0 1.9 0,0 2.6 0.9 2.1 2.0 0.4 2.0 1.9 4.4 2.3
#
B = Boulder
P = Puebble
G = Gravel
S5 = Sand-S51lt
S = Sand
0 = Other

Svurce!

Benk Congultants, Ltd, 19/

EBASCO SERVICES 0OF CANADA  LIMITED; Environmental Consuhants

BRITISH COLUMBIA HYDRO
AND

SUMMARY OF BENTIIIC ENVERTEBRATE COLLECTION DATA AND STATION SUBSTRATE DATA
FOR SEPTEMBER 1976, JUNE 1977 ARD AUGUST 1977

TABLE 3,3-24

POWER AUTHORITY
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STATION
Species Month 1 2 3 4 5 6 7 10 14 1A 15 Total
Brook trout September 0 0 1 o - 0 0 0 0 0 0 0 1
‘ June 0 0 U u 0 0 0 0 0 0 0 0
August 0 0 0 0 ¢ o 0 0 0 0 0 0
Rainbow trout September 5 2 0 G 29 16 19 38 62 30 28 232
June 4 1 3 0 13 28 30 33 32 13 40 197
August 1 ¢ 2 0 8 25 206 60 33 17 9 181
Mountain whitefish September 0 2 2 0 0 0 0 0 1 1 0 6
June 0 0 1 0 0 0 3 1 0 1 0 6
August 1 0 0 0 3 0 0 0 0 0 0 4
Bridgelip sucker September 7 12 2 5 18 0 0 0 0 0 0 44
June 0 0 9 o 0 0 0 0 0 0 0 9
August 0o 2 9 1 4 0 0 0 0 0 0 35
Redside shiner September 0 1 0 0 0 0 0 0 0 0 0 1
June g 0 1 4 0 0 0 0 0 0 0 5
August 0 0 0 0 0 0 0 0 0 0 0 ¢
Leopard dace September -2 3 1 2 0 0 0 0 0 0 0 8
June 0 13 0 4 2 0 0 0 0 0 0 19
August 0 1 0o - 0 0 0 0 0 0 0 0 |
Longnose dace September 19 12 3 23 0 0 [ 0 0 0 0 57
June 4 9 1 9 o 0 0 0 0 0 0 29
August 4 40 23 3 D 0 0 0 0 0 0 70
TOTAL September 33 32 9 30 47 19 19 38 63 3 28 349
June 8 23 15 17 21 28 33 34 32 14 40 265
August 6 62 34 4 15 25 26 60 33 17 9 291
Source: Beak Consultants, Ltd. 19/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA SPECIES COMPOSITION AND RELATIVE ABUNDANCE OF FISI COLLECTION TABLE 3.3-25
{ HYDRO AND MADE AT NAT CREEK AND BONAPARTE RIVER SAMPLING STATIONS
POWER
AUTHORITY THE HAT CREEK PROJECT —-Detailed Environmental Studies PART THREE




Mt

mesoobooD®

,4
rEe

Tt
&

-
&

R DRI N I

[ A -3

L -]

sessoene

A S XS N
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Tyee I Teee 10 Tvpe IIE

Sum
Suim [ F Sum
1 2 k) 3 6 ? 10 14 Van 13 (5, b) 14, 15) (V4a)
Saptembey 28-30, 1976
.
1 i 1 ] 1 6 1
! t 15 10 L] 2 4 b ] 23 13 ]
[ 1 12 3 3 3 1 1 17 ? 1
2 1 13 14 3 7
1 7 b ] 1] & 3 i ) 4
1 3 10 i3 a 3 1 n [ ]
2 3 ? 5 12 5
i ¥ L 3 12 1
2 1 b] 5 1
2 1 5 H 13 5
L 3 A4
] 1
5 i 9 19 1% b1 62 0 28 48 147 p
June 14-16, 1917
l "
4 3 ¥ 3 3 4 3
4 7 L] 2 4 1 1 15
4 7 3 b ] 1 2 16 K5 i
L 2 ] . L b | LY L} Fi 3
1 3 7 4 4 4 & 4 21 4
1 3 9 ] 1 9 1 27 1
2 1 4 1 3 H 14 1
13 1 4 3 ]
] k] 1 4 1 L]
1 1 @
N ] 1 L 2
4 1 3 [E] 18 i 3] an 13 40 [ 115 3]
Aogure 3-3, 1977
1 i H 2 H
2 L 2 1
1 H 3 3 ? t6 3
2 ] ? 13 [ 1 2 7 16 1
1 ] 5 9 4 11 18
] 4 5 ii [ 1 H FL 3
1 2 ] 5 4 13 L]
2 1 5 1 3 2 ? 3
2 1 1 F 1 & 5 1 b ] 12 1
1 2 3 i 1 &
i 1
1 ]
F 1 [] % 6 59 i) n L] " "y 1]

Source: Beak Consultants, Ltd. 19/

BRITISH

EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants

COWMBIA
HYDRO AND
POWER

LENGTIH- FREQUENCY BISTRIBUTIONS FOR RAINBOW TROUT COLLECTED AT HAT CREEK
AND BONAPARTE RIVER STATIONS
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Length
Clasaa

£

Lcimy
0-2.0
2.1-4,0
G.1-6.0
6.1-8,0
8.1-10,0
10,1-12,0
12,1-14,0
4. 1-1b.0
16,1-18.0
18,1-20.0
20,1-22,0
2.1-24.0

24,1-26.0

September 1976
Cumulative Probsbility

Tyipe I Type il I-31
.02 .04 .02
.54 .14 L0
.90 .19 .71
.96 .37 .59
.98 .57 .45

1.00 T4 .26
100 .62 .i8
1,00 .90 .10
1.00 94 .66
1.00 .97 .03
1.00 1.00 .00
1.00 1.00 .00

June 1977

Cumulative Probability
T¥pe 1 Type 11 i-ii
.04 .04
.27 W16 A1
66 .7 .39
A0 Al .39
.90 .57 .33
.93 A .16
.98 .84 14
.98 .91 .07
1.00 .97 L01
1.60 .99 .01
1,00 1,00 .00

August 1977
Cumulative Probability

Tipe 1 Type 11 i-ii
.06 .02 .04
.12 .02 .10
.12 L5 .03
] .35 .02
.66 .50 .16
.82 .69 I R
.82 .79 .03
.88 B4 04
.97 .94 .03
1.00 .98 .02
1.00 .99 .0l
1.00 1.00 .00

= Max I-f

% 2. p? ng nn = (.12 (4B) (147)
2 WIIOIT ¢

= 18,24

= 7
oL

Re juct Mg: Length-frequency dis-
tributions for Type 1 and
Type 11 stations were geners-
ted by the same underlying dis-
tribution, at oL= 001,

In favor of iy : underlying dia-
tribution for trout at Type 1I
stations constists of larger
figh than at Type I stations,

B« Hak I-I1 = .19

w2 p? rponr - (L39)2 {41) (135)
2 TLYE 176
- 4,78

Relect Hy: Leagth-frequency dia-
t:rihut?onl for Type 1 and
Type Il stations were genera-
ted by che same underlying dis-
tribution, at oL = |1,

in favor of ii;: underlying dis-
tributlon for trout at Type I
stations conslstas of larger
flah than at Type I statlons.

O - Hax T-1I = .16

%2 p? npni = (L16)7 (30 (121
2 NI4DTT A3 + 127
- .67

Fatl to Reject 1l,: length-Erequency
distributions ?or Type 1 and
Type I1 statfions were genura-
ted by the same underiying dis-
tribution,

In favor of Wy: underlylng dis-
txtbution for trout at Type 1
atations conaistp of larger
Eleh than at Type 1 stations.

BRITISH COLUMBIA HYDRO

EBASCO SERVICES OF CANADA LIMITED; Covironmemal Consultants

AND
POWER AUTHORITY

COMPARTSON BETWEEN TYPES | AND 11 MABITAT WITIL RESPECT TO THE LENGTH- FREQUENCY DISTRIRUTION OF RALNBOW TROUT

THE KOLHOGORDY - SHIRNOY TEST

THE HAT CREEK PROJECT - Detailed Environmental

Studies

TABLE 1.3-27
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| ] ] [ | | i | 4 | [ ] ] | ] A ] | .
Annulus
Age
(Year Class) 1 2 3 4 5 6
{ X 63
(1976) r 40-98
n 92
I X 69 109
{1975) r 45-106 82-126
n 46 29
Il X 64 109 144
(1974) r 43-111 81-144 108-170
n 35 39 27
v X 61 103 140 169
(1973) T 39.79 B8-131 115-173 139-198
n 20 20 20 15
v X 63 108 144 172 193
{1972) T - 54.79 88-~127 114-172 143-206 177-212
n i4 14 14 14 9
VI X 65 110 141 179 203 225
(1971) T 59-74 83-130 106-164. 148-198 177-221 105-244
n 5 5 5 5 5 4
Overall weighted mean
calculated length (mm) 64 108 143 172 197 225
Overall weipghted mean
increment (mm) 61 14 35 20 25 28
Prepared by: Beak Consultaonts, Ltd. 19/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Eavironmental Consultants
COLUMBIA
) . e . . . . . TABLE 3.3-28
1 HYDRO ANO MEAN BACK CALCULATED TOTAL LENGTHS AND RANGES FOR RATNBOW TROUT IN JIAT CRELK
POWER
AUTHORITY THE HAT CREEK PROJECT -Detailed Environmental Studies PART THREE




Age Lower llat Creek ____Upper llat Creck
(Year Class)* Month Station 5 Station 6 Station 7 Station 10 Station 14 Mcan
0+ o RT _kk _ k% k% . _ ke _k*x
(1977} J - - _ - - - -
‘ A 36 (1)*** 42 (3) 34 (2) 42 (1) - 8 (7)
1+ S 58 (10) 59 (9) 55 ({3) 81 (9) 82 (6) 67 (37)
(1976) J 88 (12) B85 (12) 77 (10) 82 (5) 86 (8) 84 (47)
A 104 (14) 105 (10) 104 (13) 90 (10) 79 (8) 80 (45)
2+ S - 114 (2) 110 (%) 111 (4) 113 (6) 112 (17)
(1975) J 134 (1) 133 (3) 126 (7) 117 (3) 117 (1) 125 (15)
A 133 (1) 152  (3) 149 (3) 132 (4) 136 (3) 140 ()
3+ S - - 138 (5) 134 (6) 161 (1) 144 (12)
(1974) J - 174  (4) 167 (3) 138 (3) 150 (5) 157 (15)
A 187 (1) 187 (2) 177 (1) 156 (2) 180 (4} 177 (i1)
4+ S - - - 156 EZ] 169 (3) 162 {5)
{1973) J - - - 151 (3) 177 (4) 187 (7)
A - 207 (1) 214 (2) 198 (2) 197  (3) 198  (8)
5+ 5 - - - 206 {2) 195 (3 200 {5)
(1972) J - - - 201 (3) 202 (3) 201 (6)
A - - - 208 (1) 232 (2) 220 (3)
o+ S - . ; - 210 (1) 210 (1)
(1971) J - - - 229 (3) 244 (1) 232 (1)
A - - - - _ -

* Fish spawned in 1977 denoted as age O+, in 1976 as age 1+, etc.
*% 1977 ycar class not yet in existence in September 1976,
*** Numbers in parentheses denote sample sizes.

Prepared by: Beak Consultants, Ltd. 19/

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants

COLUMBIA ' TABLE 3.3-29
HYDRO AND MEAN OBSERVED TOTAL, LENGTHS OF RAINBOW TROUT IN HAT CREEK

POWER .
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Station 5 Station 6 Station 7 Station 10 Station 14
June
Males n* 0 4 4 6 3
r** - 140-170 140-187 145-255 177-244
Yemales n 1 1 4 7 5
T 134 127 123-162 121-208 141-211
August
Males n 1 2 5 7 5
r 187 110-161 119-192 115-231 167-241
IFemales n 0 4 5 4 4
T - 171-207 133-216 134-183 181-210
*  Sample size
**  Sample value length range (mm)
Source: Beak Consultants, Ltd. 19/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA
. . . o . . " TABLE 3.3-30
HYDRO AND NUMBERS AND LENGTH RANGES OF SEXUALLY MATURE RAINBOW ‘I'ROUI

POWER
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K

0-100 mm Total Length* >100 mm Total Length®
Statien Month n X T n X T
Sept. 5  0.96 0.87-1.01 0 - -
1 June 4 0.70 0.59-0.83 Q - -
Aug. 0 - - 2 1.05  1.03-1.07
Sept. 2 0.78 0.74-0.83 ] - -
2 June 1 0.70 - 0 - -
Aug. 0 - - 0 - -
Sept. Bt - - 0 - -
3 June 3 1,01 0.75-1.26 it - -
Aug. 0 - - 2 1.09  1.04-1.13
Sept. 0 - - 0 - -
4 June 0 - - 0 - -
Aug. 0 - - 0 - -
Sept. 29 0.81 0.60-0.97 0 - -
5 June 8 0.85 0.73-0.89 5 0.94 0.86-1.04
Aug. 3 0.68 0.21-0.92 5 0.95 0.81-1.06
Sept. 17 0.91 0.27-1.14 2 0.70 0.66-0.73
6 June 19 0.93 0.76-1.15 9 0.96 0.85-1.10
Aug. 8 0.87 0.77-1.00 17 0.97 0.82-1.07
Sept. 7 1.15  1.07-1.49 12 0.81  0.73-0.93
7 June S 1.01 0.85-1.13 15 1.02 0.86-1.45
Aug. 10 0.82 0.59-—1.0? 16 0.91 0.80-1.08
Sept. 18 . 0.80 0.63-0.90 20 0.83 0.72-0.95
10 June 5 1.08 0.90-1.26 28 1. 02 0.78-1.24
Aug. 19 D.89% 0.27-1.65 41 0.90 0.74-1.09
Sept. 21 0.80 0.35-1.16 41 0.97 0.68-1.22
14 June 8 0.95 0.84-1.20 24 0.93 0.66-1.16
Aug. 7 g.92 0.85-9.95 26 0.89 0.74-1.05
Sept. 5 0.88 0.78-1.03 25 .0.%8% 0.85-1.1%
14A June 4 0.83 0.35-1.08 - 9 0.93 0.85-1.03
Aug. & 0.97 0.81-1.07 11 0.95 0.86-1.07
Sept. S 0.29 0.13-0.59 19 0.84 0.68-0.99
15 June 8 1.23 0.98-1.81 - 32 0.94 0.82-1.40
Aug. 8 1.08 0.91-1.36& 0 - -
*n = sample size, x = mean, r = range
Source: Beak Consultamts, Ltd. 19/
BRITISH IEBASCO SERVICES OF CANADA LIMITED, Environmental Consu_ltants )
. cotumeia  [TEANS AND RANGES FOR CONDITION FACTORS OF TABLE 3.3-31
, HYDRO AND RAINBOW TROUT COLLECTED AT HAT CREEK AND
i POWER BONAPARTE RIVER STATICNS
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. Type I llabitat* Type 11 llabitat* Type ITI llabitat” Overall*
nggizgg Avg. #/m2 My Avg, l'l/m2 Dy Avg. ﬂ/m2 "ot Avg. #/m2 Avg. n Sum. n
Sep '76 . 022 1,072 .098 13,316 . 138 16,836 . 086 10,393 31,179
Jun *77 .014 682 .105 14,267 .050 6,100 .056 7,016 21,048
Aug '77 .027 1,315 087 11,822 . 061 7,442 .058 6,860 20,579
Average .021 1,023 .097 13,135 .083 10,126 067 8,090 24,209

* All values based on 100% pear efficiency.

2
** Calculated as {avg. #/m") x total area, where total area = 48,720 mz, 125,880 mz, 122,000 m2 for
Types I, TI and III habitat, respectively.

Source: DBeak Consultants, Ltd, 19/

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants

coLumsIA
HYDRO AND

POPULATION ESTIMATES FOR IIAT CREEK RATNBOW TROUT GREATER TIAN TABLE 3.3-32
100 mm IN TOTAL LENGTH
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] i ] [ [ | [ § | ] ] | | I
Annual Mean Mean Mean Mean Total
Mean Annual Annual Annual Annual Annual
Max/Min Dew Relative Total Total Nuwmber of
Tempeoratures Pgim: Humidity Precipitation Snowfall Sunshine
Station () (" C} (7.) ( ) {cm) Hours
Ashcroft 13/2 0.4 64.2 239 B1.8 -
Dog Creek 9/-1 -1.1 69.9 47 131.4 -
Kamloops 14/3 2.2 65.6 258 98.4 2,080
Ke lowna 13/2 2.9 68.0 309 90.6 2,088
Lytton 15/4 3.2 66.4 367 111.9 1,990
Penticron 1573 2.9 68.0 278 60.8 2,076
Williams Lake N A* N A* N A* 403 236.4 2,168
llat Creek 11/ -4 N A" N A* 317 132.9 NaA”
* Denotes not available,
Source: Bavirommental Research and Techunology, Inc. i/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA
HYDRO AND REGIONAL CLIMATIC PARAMETERS TABLE 3.4-1
POWER
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Map Parent Soil Surface Agricultural
Symbol* Material Deve lopment Texture Drainape Significance
Plant Island
33 Colluvial over Orthic grey Loam-silt loam Excessive Crazing
glacial till luvisol
41 Glacial till Orcthic grey Gravelly silt - [Excessive ‘Grazing
luvisol loam
58 Glacial till Lithic dark Silt loam - - Grazing
over lithic grey silty clay loam
contact _ chernozem
NHarry Lake Pump
37 Glacial till Orthic grey Fine sandy loam - Well - Grazing
luvisol - loam - silt imperfectly
degraded loam
eutric bruniscl
38 Glacial till Orthic grey 511t loam - Moderately Grazing
luvisol gravelliy loam well
(gl) _
51 Glacial till - Calcareous Loam - silt Well Grazing
glacial out- black chernozem loam
wash '
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA TABLE 3.4-2
HYDRO AND PREDOMINANT SOILS IN THE VICINITY OF TIE PLANT & ASH DISPOSAL SITES
POWER _ Sheet 1 of 3
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¥ . | 2 2 & 1 | i ] ] 1 8 | A
Map Parent Soil Surface Agricultural
Syﬁbol* Material Deve lopinent Textute Drainage Siguiiicance
58 Glacial till Lithic dark 5ilc loam - - Grazing
over lithic grey chernozem silty clay loam
contact
59 Glacial till Calcareous Loam - gravelly Moderately Grazing
black chernozem loam (gl) well
60 Glacial till Gleyed orthic S5ile loam - Poorly Graziong

Medicine Creek Dump

grey luviscl

gravelly clay
loam

16 Glacial till Carbonated Loam - sandy Tmperfectly Partially
black chernozem foam arable
35 Glacial till Degraded eutric  Fine sandy loam - Moderately well Grazing
brunisol silt loam
38 Giacial tili Orthic grey Silt loam Moderately well Grazing
fuvisol gravelly silt
loam
15 Glacial fluvial Depraded eutric Silt loam Excessive Grazing
brunisol
51 Glacial tilt - Calcareous black Loam - silt loam Well Grazing
glacial outwash chernozem
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA TABLE 3,4-2
HYDRO AND PREDOMINANT SOILS IN THE VICINITY OF THE PLANT & ASUH DISPOSAL SITES Sheet 2 of 3
@
POWER

AUTHORITY
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i 5 i i 1 ] 1 i | A | 2 ¢ & &
Map Parent So0il Surface Agricultural
Symbol* Material Development Texture Drainage Signilicance

52 Glacial till - Orthic prey Silt loam - Moderate - Grazing
luvisol - silty clay loam poorly
gleyved grey
luvisol

53 Alluvial fan Calcarcous black Silt Joam - Moderately - Grazing
chernozem loam Imperfectly

55 Alluvial fan Carbonated black Leam - silt Poorly Graiing

and stream de- chernozem loam
posits

56 Glacial fluvial Orthic dark Loam - silt Well Grazing
brown - cal-
careous black
chernozem

57 Colluvial fan Orthic dark Silt loam - Well Grazing
brown - cher- gravelly silt
nozem - degraded loam
butric brunisol

*  See Map 4-4a,b _3/
H

Source: TERA Eovironmental Resource Analyst, Ltd, 3/

BRITISH EBASCO SERVICES OFF CANADA LIMITED; Eovironmental Consultants

COLUMELA TABLE 3.4-2

HYDRO AND PREDOMINANT SOILS IN TR VICINITY OF TUE PLANT § ASH DISPOSAL SITES Sheeé‘3 ;f—J

POWER
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. i 1 i | ] i t ] 1 | ] A i
Map Parent Soil Surface Agricultural
Symbol Material Development Texture Drainage Significance
4 Alluvial stream Orthic Regosol Loam - silt loam Moderately - Partially
deposits poorly arable
6A Glacial out- Degraded cutric Silt loam - Well drained Arable
wash brunisol - orthic silty clay loam
dark ‘brown cher-
nozen
10 Glacial till bBegraded eutric Loam - silt loam Moderately - Pasture
brunisol Imperfectly
17 Glacial till Orthic dark Silt loam - Excessive - Pasture
brown cher- silty clay loam  poorly
nezem - de-
graded eutric
brunisol
18 Glacial till Degraded eutric = Leoam - sandy Modcrately Arable
brunisol loam well
19 Glacial till Degraded eutric Silt loam ixcessive Partial grazing,
brunisol - partial pasture
orthic dark brown
20A Glacial lacu- Regosolic Clay Well Nil
strine
208 Glacial lacu- Regoseolic Clay Twperfectly Nil
strine
20C Glacial lacu- Orthic eutric Silty clay loam Excessive Grazing
strine brunisol clay loam
BRITISH EBASCO SLERVICES OF CANADA LIMITED; Environmental Consultants
coLumaia TABLE 3.4-3
HYDRO AND PREDOMINANT SOILS TN TIIE VICINITY OF 'TUHE MINE SITE
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lithic contact

Lithic eutric
brunisol

Gravelly sandy -
loam - gravelly
loam

. ' 1 t A ] | i ' A ' ] & )
Map Parent Soil Surface Agricultural
____ Symbol _ Material Development Texture Drainage Signi ficance
20D Glacial lacu- Orthic eutric Silt loam Well Grazing
strine brunisol
34 Colluvial over

Grazing

* See Map 4-4a,b _ Y

Source: TERA Environmental Resource Analyst, Ltd, 3/
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Jodgepole plue,
western red
cedar, gubalpine
Flr, grand Firp

* denotea oo Jata presented In vource document.

Source!

.
Limiiing
Elevation Domioant Present Predominant Land Use factore
Biogeoclimatic Range Soil Vegetation Climox Successional for Plant Unlque
Zone (m) Nertvation Parterns Vegetation Vegetation Agricultural Foreatry Wild)jEe Groweh Funtures
Pondeross Pine - 275-915 Glactal cill Gpen Savaiash Ponderosa plpe, N p* Major zone Poor produc- Ungulaktes, Rainfall ND
Bunchgrass and alluvial big sagebrush cactle graziog tivity upland game and
w/trrigation wild uogulates
Interior Douglas- 300-1525 Glacial cill o interior Fouderuosa pine, l.ivesrock Large aod fm- H Db N D N D
Eir ' alluvial pouglas-Fir Lodgepole pine, summer foruga, portant
muterials Enge Imann 8pruce, fmproved pasture industry
grand fir alfalfa w/f
irrigation
Engeluann Spruce - 1225-2290 Glactal cill Open parkland Enge lmann Lodgepole pina Livestock Bum- Second higheast  lleavy ungulates N D Wutler gtorapy
Subaipine Fir graniiic W/ Kounesiolz Bpruve, Bubal- el graziung productivicy Suminet raungt aren
formations pina Fir amount & qual- use
ity low
Alpine Tundra 1830 Shallow gla- N D Mountala avens, ND None None Sumn:r use Savere M gh recceation
cial till alpine pussy- climate water use
toes, catchfly,
beardtongue,
sandwort
Cariboo Aspen - Geographically Glacial till Hosalc of for- Douglas-fir, ND Restricted crop- Major use KD Sevare winter Lock many
Lodgepole Pine -  definaed Glacial out- est & grass- lodgepole plne, type & produc- w/limived trea species
Douglas-fir wazh lands quaking appen tivity Hvo- snowfall
lacustrine atock grazing
Coagtul Woatern 450-1050 N Rich shrub & Western hem- Vouglas-fir None Nigh forest ND HND Well developed
Bamlack herbaceous lock, weatern red alder productivicy moss layer
layer red cedar, pa- .
cific stlver
Elc
Mountain Hemlock 915 Glacial rill Parkland for- Mountain bem- ND None Ha jor use Ungulate, minor flieavy snowkall N D
and colluvium eat with Krumn- lock, pacific use in pummcrc
holz ailver fir, yal- . months
low cedar
Interjor Western 300-1350 ND N D Western hemlock, ND None Highest Eforesti ND RD lligh precipi-
Bewlack Interior Douglas- produccivicy tation
fir, wescern
larch, wesatern
hewmiock, western
vhite ptne,

TERA Enviroomental Rescurce Analygr, Ltd. 3/

EBASCO SERVICES OFF CANADA  LIMITED; Environmental Consuliants
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Areal Extent

Biogeoclimatic Zone Vepetation Association (km2)
Engelwann Spruce - Subalpine Fir Engelmann Spruce -
Grouseberry 197.9
Grouseberry - Pinegrass 183.4
Grouseberry - White Rhodendron 57.5
Willow - Red Heather Barkland 10.9
Grouseberry - Lupine 30.0
Interjor Douglas-fir Douglas-fir -
Pinegrass 478.6
Bunchgrass 33.4
Spirea - Bearberry 0.8
Bunchgrass - Pinegrass 143.0
Ponderosa Pine - Bunchgrass ‘ Penderosa Pine -
Bunchgrass - 13.9
Alpine Tundra Mountain Avens -
Sedge -
Intrazonal Riparian 10.1
Engelmann Spruce - Horsetail 6.2
Willow - Sedge Bog 6.5

Source: TERA Environmental Resource Analyst, Ltd, 3/

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
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AND

DESCRITTIVE FEATURE SUMMARY OF HAJOR FOREST ASSOCIATIONS

POWER AUTHORITY

THE

HAT CREEK PROJECT - Delailed Eavironmenlal

Sludies

-
So0il Lowinant VYegetation Type
Forest Elevation Charncteristics Successional
Association Range fvecivating Status Overstory Understory Herbacoous layer
Enge lmann  Spruce - 1520-1650 tledivm-textured, Seral Picen eapelmannii Vacciofwm scoparium Linnaea borealis
Grouseberry well drelned/ Pinuse contorta Shepherdia canadensis Pyiola secunda
glacial cill, Peeudotsupn menziesii Hosun gywnocarpu Thailctrom occidentsie
colluvivm var glauca Yacciniuwm membranscgum Frugaria glavca
Arnica lutifolia
Pediculoriy bracieose
Engeliuin  Spruce 1400-1675 Deep soils, Sernl P contorca ¥ scopoarium Calamageostls vuheacons
Grouseberry - Pinegrass medium rextured P anpelmanii Arctostaphylos uva-wrsi ILupinua tepidus
PL A ¢ ganadensis L b lis
Juniperus cowwmnis P secunda
Alnus {ncana F glauca
Amelonchier alnifolia
R gymnocarpa
Spivaca betulifolls
pouglas-fir - Pinegrass - Hedium to fiae Seral Pinus peaderosa R Rymnocavpa L rubsscens
textured/N A P contorta A uvu-ursi Carex spp.
P menziesii var glauca A alnifolia Allivwm cevnuum
J commuais Achiilen pille bolium
F glaucn
Astrogalis miser
Auntennaria ruscus
Taraxacum ofkicinale
bouglae~Fir - Bunchgrass - - N AS* - P menziesii var glauca Juniperus scopulorum ARYopyTon spicatim
Plnegrass Coliuvium A uww-ursl C rubescens
maCerial P ponderosa Synmphoricarpus albus Bulgamorhiza paglttatas
T A alnifolia A wiiiciolium
F plavca
Lithospormum rudcerale
A roscus
A cermum
Geum triflorum
T officinale
* denotes data not available,
Source: TERA Environwental Resource Analyst, Ltd.il
BRITISII COLUMBIA MYDRO LBASCO  SERVICES OF CANADA LIMITED; Unvironmental  Consultants
TABLE 3.4-6
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Elevation .
Crassland Range Soll Uniqoe Dominane Vegetalion Typy
Assoclation [C)) Characteristica Features Shrub Layer lickb Layer
Big Sagebrush - Bunchgrase 400-630 Glacial elll, Agropyron Artemfsaja tridentata Agropyron spicatum
glaciofluvial deposits spleatum Chrysothomuus nauseosus Yoa sumdberpiit
‘dominales Lln areas Artemisia frigids Stipa comata
not overgrazed . Sporobelus cryptandirus
Bromus Lectoruwn
Ecigervon tfucaris
Antennaeia dinoviha
Opuucin frapilis
Draba yerna
Lithospevmum yudogaia
Splsole hali
Kentucky Bluegrass 1200-1800 Medium textured Increased soll

Sagebrush - Bluebuuch

glacial £11] with
high alkalinity

Fine cextured

moisture, herb
layex, has high
specles diver-
stLy, Kentucky
bluegrass forms
complete turE
ovar ground

sur faca

Occurcence may

Rosa gymnocarpa

A txidentata

Pou pratensis

Siipa occidontalis
Scipa gichardsonit
Koclurida erjstuta
Evigeron compoditug
Taraxacum ofFicinale
Achillea millcfolium
Fragacria glauca
Anomone mnleifida
Potentdtla divernjifolia

Eriogonum heraclealdes

A spicatuvm

Wheatygrass be due to Junjperus secopulorum § richardsonit
bentonite C hauseosus Ljthospermum rwlerale
in soll A fripida A willcfolivm

Oxytropis sericea

Source: TERA Environmental Resource Analyst, Ltd, 3/

BRITISH COLUMBIA HYDRO
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Bunchgrass~ Sagebrush - Big
Kentucky Kentucky Bluebunch Sagebrush-
Plant Species” Bluegrass Bluegrass Wheatgrass Bunchgrass
Achillea millefolium In*" In In -
Agropvron spicatum p*** D D
Anemone rultifida Ty**** - Iv -
Antennariz dimorpha - - - In
Antennaria roseus In In In In
Artemisia frigida - In In -
Artemigia tridencaca - - In In
Bromus tectorum - - - Iv
Cerastiur arvense Iv - - -
Chrysothamnus nauseous - In - In
Descurainia sophia - - - Iv
Draba verna - - - Iv
Erigeron compositus Iv Iv - Iv
Erioeonum heracleoides In - Iv -
Festuca scabrella D D - -
Fragaria glauca In - - -
Geum triflorum Iv Iv - -
Hordeum jubatum - In - -
Koeleria cristata In In - -
Lithospermum ruderale - - In -
lomatium macrocarpum - In In In
Poa pratensis In ' In - -
Poa sandbergii - D - In
Saisola kali - - - Iv
Stipa comata - - - D
Stipa occidentalis In In - -
Stipa richardsonii In - - -
Sporobulus cryptandrus - - - In
Taraxaceum officinale Iv 1v - -
* No data were available for the Highland Grassland
and Saline Depression Associations.
** Ingreaser
*** De¢reaser
** %% Invaders
Source: TERA Enviromumental Resource Analyst, Ltd, 3/
BRITISH ASCO SERVICES OF CANADA LIMITED. Environmental Consuliants
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i i L ' t s t | | B i k [ [
[N
Bipphysical Biophysalcal Percent Soll Vegetation Present Re- ltesougee Capabllity .
Unic® Subunit?* Land Form Matertial Soils Modifier Assoclaclion source Use A fenlture Foresgcy Hildlife
Plant
FATTWE] 2T81,. L7 $loplug land Glacial eill Black High alkelinity Kentucky bluegraas Grazing Med Lum-high Nope-puour Hedium-
chernozen and/or salinfty Clags 2-3 moediom high -
grazing deer
e /3 mG.7 S$loping land Glaclal elll Davk grey - Douglas-fiv - plne- Grazing Clags 2 Poue- Medium - dear
chernozem grass prazing e Lom
26143 2TCL. 7 Sloping land Glacial cill Grey luvisols - Dovglas-fir - plne= Foxestry/ Med fum-h Lgh Voor- Med fum-
grass wrBZing Class 3 med iam motkive high -
grazing deer
ITGLS ) ATCL. 7 Steepland Glacial £ill Grey luvisols - Bouglas-fir - plue Crazlng Class 2-5 Pour Hed Lum-
graas grazing wed bom blgh -
deer
Hedicine Creek Digposal Area
2ABLS3 2ABLL, 17 Sloping land Glacial Black ligh alkalinity Kentucky bluegrass Grazing Class 2 Ho value Medfum - deer
fluvial chernozemn and/or malinity grazing
ZInL/3 2Ll 17 Sloplog laud Clacial tfil Black High alkalinity Kentucky bluegrass Grazing Madlum-high None-poor Med bum-
chernozem and/or salinity ’ Clags 2-3 moedium high -
grazing dear
2IE /3 2TE.7 Sloping land Glacial till Aeolian - Dovglas-Efir - pine- Forestiy/ Hed Lum- Hone-puoor Med Lum
grass grazing medium high med boam dgh -
Class 2-4 doer
grazing
rGLS3 2TGL. 7 Sloping land Clacial £ill Grey luvisols - Douglas-Eir - buneh- Forestryf Hedium-lilgh Poor- Medivn-
grass - pinegrass prazing Class 3 medium mediom bilgh -
grazing deer
ICE /3 ICEL. 10 Steepland Colluvium Eutric brunisol lifgh alkalinity Douglas=-£fir ~ bunch- Forewtry/ Class & Poor- Hed dum-
andfor galiniey grogs - pinegrase graziog grazing medium meddum high -
dear
ITGLSI 3TGL.7 Steepland Glacial till Grey luviscla - Douglao-Eir - pina- Grazling Clasn 2-5 foor Hed fim
. grags graziag wed bom high -
deer
Hine
1ADR/] LAnB. 47 Bottomland Glacial - vark browm - Kentucky bluegrass Grazing Mediom-high Ho value Medium = dewr
fluvial chernozem
1AE /2 1AE .10 Bottomland Claeial - Eutrie brunigol - Douglas-Ffir -~ bunch- Forestry/ Medfum-high Poor Medl um - deer
fluvial grasa - plnegrase grazing
1AE, 19 Bottomland Glactal - Eutric brunisol - Sugebrush - biue- Foregtryf Med Lum-Ligh Poor Medium - deer
Fluvial bunch wheatgrass graziag
IBRL/S INRL+3. L3 Bottomland Alluvium Regosols High alkalinity Riparisn Grazing Medium-high Ho value Medivm - deer
ondfor saiinicy, High - zmall
flooding anbm s
BRITISH COLUMBIA HIYDRO EBASCO SERVICES OF CANADA _LIMITED; Bwvionmemal  Conswliansy
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¥ & i
! . ' ' ' } ' [ ' ' .
LS
Biophyaical Biophyaical Percent Soil Vegetatlun Predent Re- Reavuvce Cepubility
Unie* Subunit® tLand Form Material Solls Modifler Assoclation sonrce Use Agriculture Foreatry Wildiife
1Te /3 1TEL, 17 Bottosland Glacial eiitl Eutrle brunisol Nigh alkalinity Kentuchky bluegrass Grazlng Hodium high No value Hed b - deer
and/or sallnity
2CE /2 2CEL, 7 Slaping land Colluvivm Eutric brunigol - Dovglas- fir - pine- Fornatcyf Cluss 4 roox Medivm - deer
prass grazing grazing
2CEL. 10 Sloping laud Colluvium Eutric brunisol Righ alkalinity bDouglas-fir -~ bunch- Foresceyl Clavs & Poor Medium - deer
and/ov salinity grasa - pineprass grazing prazioag
2TBLS 3 2TRLL. 7 Sloping land Gloclal villd Black High alkalilnity Douglag-fir « pine- Grazing Med lum-high Poor Med Lum-~
chernozen and/or salinity grasa Clasg 2-3 medivm high -
grozing deer
OB/ 3 ZEDBL. 19 Sieping laod Glacial £1ll Datrk brown High alkalinircy Sagebrush - blue- Crazlng Medlum Nu value Itigh - deer
chernozem and/or salinity bunch wheatgrass Clasa 2 ’
gruzing
2TDB. 19 Sloping land Glacial Lill Dark browm - - Crazing Hed Eum No value Migh - devr
chernozem Class 2
grazing
2E /3 2TE. 19 Sloping land Glacial eill Eutrie bruniaol - Sagebrush - blue- Forestryf Medlvm- Poor Med 1 um~
bunch vheatgrass grazing medium high, wedlwn Bipgh -
Class 2-4 deer
prering
MNE /3 3ITEL 17 Steepland Glactal clll Eutric brunigel Migh alkalinity Kentueky blueprass Forestry/ Class ) Poov Mudium-
with pome sndfor salinity grazing grazing med L Wigh -
colluyiai capablifcy deer
matecial .
IE /3 ICE, 10 Steepltand Colluvium Aeollan - touglas-£Lr « buach- Forastry/) Cimss & foor- Med bum- l
grasa - pilnegrass gcazing grazing medlum madium Wigt - ;
deer '
G /3 306142, 24 Steepland Colluvium Dark grey High alkalinity Douglaw-fir -~ spirea Forescey/ Hod Lum-high Poor-non- Med b |
chernozem and/for saiinity, bedrberiy/bouglas-fir  grazing Claga 2 productive  meodlum bipgh - ’
expsion or maga bunch-graes -pine- capability deer f
movement grass complex
potention
*See Map 4-7a-b, 3/,

Source: TERA Envivonmental Hesource Analyst, Ltd,3 /

BRITISH COLUMSBIA HYDRO

AND

POWER AUTHORITY

EBASCO_ SERVICES OF CANADA  LIMITLED; Environmental Consultants

SUMMARY DESCRIPTION OF PRENOMIMNANT BTOPHYSICAL UNITS IR VICINITY OF PROPOSED DEVELOPMENT

THE HAT CREEX PROJECT ~ Delailed Epvironmental

Studies

TABLE 3,4-9

Shuet 2 of 2
PART TUREE




Wildlife
Habitat

Vegetation Percentage of
Associations Study Aresa

Subalpine
Krummholz

Engelmann
spruce -
lodgepole
pine forest

Douglas-~
fir/pinegrass

Ponderosa
pine -
Douglas-fir/
bunchgrass

Engelmann spruce - willow 0.7
- red heather parkland

Engelmann spruce - grouse- 24,1

berry
- white rhodendron

Engelmann spruce - grouse-
berry

Engelmann spruce - subal-
pine fir - grouseberry

Engelmann spruce - grouse-
berry - pinegrass

Engelmann spruce - horse-
tail

Some seral stages within 38.7
Engelmann spruce - grouse=
berry

Some seral stages within
Engelmann spruce - subal-
pine fir - grouseberry

Some seral stages within
Engelmann spruce - grousa-
berry - pinegrass

Douglas-fir - spirea-
bearberry

Douglas-fir - pinegrass
Douglas-fir - bunchgrass -
pinegrass

Douglas=-fir - bunchgrass
{a few mature, closed
canopy stands)

Some seral sctages within 8.3
Douglas-fir = bunchgrass -
pinegrass

Most seral stages within
Douglas-fir - bunchgrass

Ponderosa pine - bunchgrass

Area (kmzj
11.4

391.1

627.1

134.9

Rev, 1 Feb, 1979,

BRITISH
COLUMBIA

HYDRO AND

POWER

AUTHORITY
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Wildlife Vegetation Percentage of .
Habitat Associations Study Area Area (km™)
Aspen Seme forest types within 1.7 27.2
Douglas-£fir - pinegrass
Some forest types within
Douglas-fir - pinegrass =
bunchgrass
Riparian Riparian 0.5 8.0
Open Range
(a) Alpine Mountain avens - sedge 2.0 32.4
high elevation grassland
(b) Mid-ele- Kentucky bluegrass 3.4 54.5
vation
grassland
(¢) Low-ele- Bunchgrass - Kentucky 2.9 46.4
vation bluegrass
grassland
(d) Sagebrush  Sagebrush - bluebunch 0.4 6.7
wheatgrass
(e) Big Sage Big sagebrush - bunchgrass 12.4 206.0
Brush Not satisfaczorily restocked 1.8 28.7
Bog Willow - sedge bog 0.4 6.5
Cultivated Described in Chapter 6 2.1 33.7
Fields
Miscellaneous 0.8 12.7
(Outerops,
lakes, rivers,
.urban areas,
ete) _—
1,621.0
Prepared by: TERA Environmental Resource Analyst, Ltd, 9/
Rev, 1 Feb,
BRITISH BASCO SERVICES OF CANADA LIMITED; Environmental Consultant;
COLUMBIA
W : H! : AND ¥ .
HYDRO AND ILDL;F{ H%BITAT TYPES AND VEGETATION
POWER ASSOCIATIONS WITHIN THE LOCAL STUDY AREA
AUTHORITY |THE HAT CREEK PROJECT - Detailed Environmental Studies
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Game Management

British Columbia Avecas 4, 14 and 15
Percent of
Fstimated Estimated Estimated
Number Population Number
Estimated llarvested llarvested Harvested Calculated
Species Population Annually Annually Annually Population
Deer 400,000 46,616 11.7 6,459 55,200
Moose 300;000 15,044 5.0 1,053 21,100
Goat 100,000 . 900 .9 104 NA*
Bighorn Sheep 6,500 210 3.2 7 2290
Grizzly Bear 5,000- 219 4.4- 6 150-
10,000 2.2 300
Black Bear Abundant 2,810 NA™ NA* NA*
Coupar 5,000 265 5.3 15 300
Wolf 2,500~ 995 4,0- 74 185-
5,000 2.0 370
Elk 25,000- 971 4.9- 0 NA
: 30,000 2.4
* Not applicable.
Prepared by: TERA Environmental Resource Analyst, Led. 9/ Rev, 1 Feb, 1979,
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA
HYDRO AND POPULATION ESTIMATES OF BIG GAMI: SPECTES - RESTIDENT AND ANNUALLY 1IARVESTED IN TABLE 3.4-11
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Trophic

Species Status Comments

* . 3

Masked shrew insectivore

{(Sorex cinereus)
%

Dusky shrew insectivore

(Sorex obscurus)

Northern watar shrew insectivore Riparian habitat
(sorex palustris) only

Western big-eared bat insectivore

(Plecotus rownsendii)

California myotis insectivore

(Mvotis californicus)

Long-eared myotis insectivore

(mvotis evotis)

Lictle brown myotis insectivore

(myotis lucifugus)

Small-~footed myotis insectivore Dry-belt species
{(Myotis leibin)

Fringed myotis insectivore Dry-belt species
{(Mvotis thvsanodes)

Long-legged myotis insectivore

(Myotis volans)

Yuma myctis insectivore

{(Mvotis vumanensis)

Pallid bat . insectivore Dry-belt species
(Antrozous pallidus)

Big brown bat insectivore

(Eptesicus fuscus)

Hoary bat insectivore

(Lasiurus cinereus)

Silvery-haired bat ’ insectivore

(Lasionvcteris noctivagans)

Pika herbivore West of Fraser
{Ochotons princeps) River

"Snowshoe hare herbivore

(Lepus americanus) .
Aplodontia (mountain beaver) herbivere Recorded near
(Aplodontia rufa) Merritt
"Yellow-bellied marmot herbivore

(Marmota flaviventris)

BRITISH EBASCO SERVICES OF CANADA LIMITED. Environmental Consultants

COLUMBIA .

HYORO AND MAMMALS XKNOWN OR PRESUMED TO OCCUR TABLE 3.4-12
IN THE HAT CREEX REGION

POWER Sheet 1 of 4

AUTHORITY {THE HAT CREEK PROJECT = Detailed Environmental Studies | FART THREE




Trophic

Species Status

Comments

Hoary marmot
(Marmota caligata)

“Yellow pine chipmunk

herbivore

Alpine - sub-
zlpine west of
Fraser River

granivore
(Eutamias amoenus)
“Red Squirrel granivore
(Tamiasciurus hudsonicus)
Northern flying squirrel omnivore
(Glaucomvs sabrinus)
Northern pocket gopher herbivore
(Thomomvs talpoides)
Great basin pocket mouse granivore Dry-belt species
(Perognathus parvus) -
*
Beaver herbivore
(Castor canadensis)
*
Deer mouse cmnivore
(Peromvecus maniculatus)
JBushy-tailed woodrat herbivore
(Neotoma cinerea)
Northern bog lemming herbivore Alpine -
(Synaptomvs borealis) subalpine
Heather vole herbivore Alpine -
(Phenacomys intermedius) subalpine
Boreal redback vole herbivore
{Clethrionomvs gapperi)
*
Long-tailed vole herbivore
(Microtis longicaudus)
*
Mountain vole herbivore
(Microtus montanus)
Meadow vole herbivore
(microtus pemmvloznicus)
Muskrat herbivore
{Ondatra zibethica)
Norway rat omnivore Human commen-
(Rattus norvegicus) sal
Roof rate ommivore Human commen-
(Rattus rattus) sal
House mouse omnivore Huoman commen-
(Mus musculus) sal
BRITISH BASCO SERVICES OF CANADA LIMITED: Environmental Consultants
COLUMBIA -
HYDRO AND MAMMALS KNOWN OR PRESUMED TO OCCUR TABLE 3.4-12
POWER IN THE HAT CREEK REGION Sheet 2 of 4
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Trophic

AUTHORITY

Species Status Comments
Meadow jumping mouse granivore
(Zapus hudsonius)
Western jumping mouse granivore
(Zapus princeps)
Porcupine herbivore
Erithizon dorsatum)
*
Coyote carnivore Abundant
{Canis lactrans)
¥
Gray wolf carnivore Rarely seen
(Canis lupus) in study area
Red fox carnivore Uncommon
(Vulpes wvulpes)
*
Black bear omnivore
(Ursus americanus)
Grizzly bear omnivore West of
(Uzsus arctos) Fraser
Pine marten carnivore Not as common
{Martes americana) locally as
, ) . fisher
Fisher carnivore
(Martes pennanti)
¥r
Short-tajled weasel carnivore
(Mustela srminea)
Long-tailed weasel carnivore
(Mustela fremata)
w
Least weasel carnivore Rare
(Mustela nivalis)
“Mink carnivore
(Mustela vison)
River otter carnivore
(Lutra canadensis) (fish)
Wolverine carnivore Rare, alpine =~
{Gulo gulo) subalpine
Badger carnivore Rare, dry-belt
(Taxidea taxus) species
Striped skunk omnivore
(mephitus mephitus)
Cougar (mountain lion) carnivore
(Felis concolor)
Lynx carnivore
Lvnx canadensis)
BRITISH FBASCO SERVICES OF CANADA LIMITED; Environmental Consuliants
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Trophic

Species Status Comments
Bobcat carnivore
(Lvnx rufus)
ade
Mule deer herbivore
(Odocoileus hemionus) .
4
Moose herbivore
(aAlces alces)
Caribou herbivore Historical
{(Rangifer tarandus) records only,
west of Fraser
River, all
mountainous
terrain
Mountain goat herbivore
(Orxeammos americanus)
*
Bighorn sheep herbivore
(Ovis canadensis)
Elk herbivore Historical

(Cervus elephus)

records, small
herd released
near Lytton

KSpecies seen by TERA personnel during field observations,

Prepared by: TERA Environmental Resource Analyst, Ltd. 3/
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Species & & & @ = Habitat
Common X X 5 2 Lakes, ponds
{Cavia immer)
Red-necked grebe X S 3 Lakes, ponds
(Podiceps grisagena)
Horned grebe X s 3 Lakes, ponds
(Podiceps auritus)
Western grebe | X s 3 Lake, ponds
{Aechmophorus occidentalis)
Pied«billed grebe X s 3 Lakes, ponds
(Podilvmbus podiceps)
White pelican X T 4 Lakes
(Pelecanus ervthrorhvnchos)
Great blue heron X X S 3 Riparian
(Ardea herodias)
Whistling Swan X T,W 3 Wetlands
{Olor columbianus)
Trumpeter Swan o X T,W 3 Wetlands
(Olor buccinator)
Canada goose X 1,8 2 Wetlands, sa-
(Branta canadensis) - line depressions
Mallard : X X X S 1 Wetlands
{Anas vlatvyrhynchos)
Gadwall ‘ X S 3 Wetlands
(Anas strepera)
Pintail X X X 5 1 Wetlands
(Anas acuta)
Green-winged teal X X X S 1 Wetlands
(Anas crecca)
Blue-winged teal X X X S 1 Wetlands
(Anas disgcors)
Cinnamon teal X X X S 1 Wetlands
(4nas cvanoptera)
American wigeon X X X S 1 Wetlands
(4nas americana)
Rev, 1 Feb, 1979,
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Species ¢ &4 e v < Habitat
Northern shoveler X X S 2 Wetlands

(Anas clvpeata)

Ring-necked duck X X b4 ) 2 Wetlands
(Avthva collaris)

Greater scaup X X T 1 Wetlands
(Avthva marila)
lesser scaup X X X 5 1 Werlands
(Avthva affinis)
Common goldeneye X X T 2 Werlands
(Buceohala clangula)
Barrow's goldeneye X X X $ 1 Wexlands
(Bucephals islandica)
Bufflehead X X X s 1 Werzlands
(Bucephala albeola)
White-winged scoter A T,Ss 2 Wetlands
{Melanicta deglandi)
Ruddy duck X ) 2 Wetlends
{Cxvura jamaicensis)
Common merganser X S 3 Lakes, ponds
(Mergus merganser)
Goshawk R 3 Varied
(Accipiter gentilis)
Sharp-shinned hawk . X X T,S 3 Varied
(Accipiter striatus) '
Cooper's hawk X 7,8 3 Varied
(Acciviter cooperii)
Red=tailed hawk X X S 2 Varied
(Buteo jamaicensis) '
Swainson's hawk X S 3 Opsn range
(Buteo swainsoni)
Golden eagle X S 3 Alpine
(Aguila chrvsaetos)
Marsh hawk X X 5 2 Open range
(Circus cvansusg)
X S 3 Lakes

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
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Species ) o t= W < Habitat
Osprey X s 3 Lakes
{Pandion haliaetus)
Peragrine falecon X ,R 3 Open country
(Falco peregrinus)
Prairie falcon
(Falgo mexicapus)
Merlin
(Falco solumbarius)
American kestrel X X b4 S 1 Cpen range
(Falgo sparverius)
Blue grouse X X X R 1 Forest edge
(Dendrazapus obscurus)
Spruce grouse X R 1 Spruce/pine
(Canachites canadensis) forests
Ruffed grouse X X R 1 Douglas-fir
(Bonasa umbellus) forest, Riparian
Sharp-tailed grouse X R 2 Big sage
{Pedioecetes phasianellus)
Chukar X "X R 2 Big sage
(Alectoris chukar)
Sandhill crane X T 3 Werlands
(Grus canadensis)
American coot X X g 2 Werlands
(Fulice americana) ) )
Killdeer X X S 1 Saline de-
(Charadrius vociferus) pressions
Common snipe X ) 2 Werlands
(Capella gzallinago)
Long-billed curlew X 8 2 Wetlands
{Nwnenius americanus)
Spotted sandpiper X S 1 Wetlands
(Actitis mecularia)
‘Greater vellowlegs ¥ S 2 Wetlands
{Tringa melanoleuca)
BRITISH EBASCO SERVICES OF CANADA LIMITED. Environmenta; Consyltants
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Species :3' & 2 v '3: Habitacz
Wilson's phalarope X S 3 Wetlands
(Stegancpus tricolor)
Northern phalarope X T 3 Wetlands
(Lobipes lobatus)
Mew gull X T 3 Wetlands
(Larus ganus)
Band-tailed pigeon X T 4 Forests
(Columba fasciata)
Rock dove X R 2 Urban
{(Columba livia)
Mourning dove X X 5 2 Open range,
{Zenaida macroura) ' spruce woodlands
Screech owl X R 2 Forests
(Otus asio)
‘Great horned owl X R 2 Forests
{(Bubo virginianus) .
Great Grey owl W 3 Forests
(Strix nebulpsa)
Poorwill . ' X 8 3 Big sage
(Phalaenooptilus nuttallii)
Common nighthawk X S 2 Varied
(Chordeiles minor) '
Black swift X s 2 Varied
(Cvpseloides niger)
Vaux's swift X 5 2 Varied
(Chaetura vauxi)
Rufous hummingbird X X S 2 Varied, riparian
(Selasphorus rufus)
Belted kingfisher X X ] 2 Riparian
{Mego wryle alegon)
Common fljicker X X X g 1 Varied
(Colaptes auratus)
‘Pileated woodpecker X R 3 Forests
(Drvocopus pileatus)
BRITISH EBASCO SERVICES OF CANADA LIMITED: Environmenta! Consultans
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Species & 3 i & 2 Habitat
Yellow-bellied sapsucker X X s 1 Deciduous trees
(Sphyrapicus varius)
Hairy woodpecker p:y R 3 Forests
(Picoides villosus)
Dowvny woodpecker R 3 Forests
(Picoides pubescens)
Black~backed three-tced X R 3 Forests
woodpecker
(Picoides arcticus)
Eastern kingbird X X S 1 Riparian ecotones
(Tyrannuis tvrannus)
Western kingbird X X ) 1 Open range
{Tvrannus verticalis)
Say's nhoebe X S 3 Varied
{(Sayornis sava)
Willow flycatcher X X S 2 Varied
(Empidonax traillii)
Hammond's/Dusky X s 2 Varied
flycatcher
(Empidonax sp)
Western flycatcher X S 1 Varied
(Empidonax difficilig)
Western wood peewee X S 1 Forests, riparian
{Contopus sordidulus)
Olive-sided flycatcher X S 1 Forests
(Muttallornis borealis)
Horned lark X X 8 1 Open range
(Eremophila alpestris)
Violec«green swallow X X 3 2 Varied
{(Tachvecineta thalassinz)
Tree swallow X X s 2 Varied
(Iridovrocne bicolor)
Rough-winged swallow X X ) 2 Varied
(Stelgidoptervx ruficollis)
Barn swallow X X S 3 Varied
Hirundo rustica)}
e,
BRITISH EBASCO SERVICES OF CANADA LIMITED, Environmenial Consullanis
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Cliff swallow X g 3 Varied
(Petrochelidon pvrrchonota)
Gray jay X R 2 Subalpine,
(Perisoreus canadensis) spruce~pine
forests
Stellar's jay X R 2 Forests
(Cvanocitta stelleri)
Black-billed magpie X X X R 2 Open range
(Pica pica)
Common raven X X X R 1 Varied
{(Corvus corax)
Common crow X X X S 1 Varied
(Corvus brachvrhynchos)
Clark's nutcracker X X R 1 Forests
(Mucifraga columbiana)
Black-capped chickadee X X X R 1 Varied
(Parus atricapillus)
Mountain chickadee X X X R 1 Varied
(Parus gambeli}
White-breasted nuthatch X X R 3 Forests
(Sitta carolinensis)
Red-braasted nuthatch X X X R 1 Forests
(Sitta canadensis)
Winter wren X 8 3 Forests
(Troglodvtes troelodveces)
American robin X X X S 1 Varied
(Turdus mfegratorius)
Hermit thrush X S 3 Forests
(Catharus guttata)
Swainson's thrush X s 1 Douglas-fir
{(Catharus ustulata) forests
Veery X 8 1 Riparian
(Catharus fuscescens)
Mounta:in bluebird X X X g 1 Ponderosa pine
(Sialies currucoides) = forests, varied
BRITISH EBASCO SERVICES OF CANADA LIMITED: Environmental Consultants
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Species @ & & @ 2 Habitat
Townsend's solitaire X S 2 Varied
(Mvadestes townsendi)
Golden-crowned kinglet X X X S 3 Forests
{(Regulus satrapa)
Ruby-crowned kinglet X X X S 2 Forests, prefers
(Regulus calendula) deciduous
Water pipit X X 8 2 Open range,
{Anthus spinoletta) wetlands
Cedar waxwing X s 3 Varied, wetlands
(Bombycilla cedrorum)
Common starling X X X S 3 Urban, cultiva-
(Sturnus vulgaris) ted fields
Red-eyes vireo X : s 3 Riparian
(Vireo olivaceus)
Warbliag vireo X S 2 Riparian, varied
{Vireo zilvusg)
Orange -crowned warbler X X S 2 Riparian, aspen
(Vermivora celata)
Yellow warbler X ) 1 Riparian
(Dendroica petechia)
Yellow-rumped warbler X ¥ X ) 1 Varied
{(Dendroica coronata)
Townsend's warbler X S 1 FTorests
(Dendroica townsendi)
MaeGillivray's warbler X X S 2 Brush, riparian
(Oporornis tolmiei)
Common yvellowthroat X S 3 Riparian
(Geothlvpis trichas)
Wilson's warbler X S 3 Riparian
(Wilsonia pusilla)
. American redstart X S 3 Rimarian
(Setophaza yuticilla)
House sparrow X X X R iL Urban
(Passer domesticus)
Western meadowlark X X bt 5,R 1 Open range
(Sturnella neglectz)
BRITISH EBASCO SERVICES OF CANADA LIMITED, Environmental Consultants
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Red~winged blackbird X X S 1 Cultivated fields,
(Agelaius phoeniceus) wetlands
Northern oricle ‘ p 4 S 3 Riparian
(Zcterus galbula)
Brewar's blackbird X X S 1 Cultivated fields
(Euphagus cvancocephalus)
Brown-~headed cowbird X S 2 Varied
(Molothrus ater)
Western tanager ‘ X 3 3 Varied
(Piranga ludeviciana)
Luzuli bunting X S 3 Riparian
(Passerina ampena)
Evening grosbeak X X R 2 Varied, forests
(Hesperiphona vespertina) '
Purple finch X X X S 2 Forescts
(Carvodacus purpureus’
Pine Siskin X X Z R,S 1 Coniferous forests
(Carduelis pinus)
American goldfinch X S 3 Varied
(Carduslis tristis)
Red crosbill X X R 2 Corniifercus forests
(Loxia curvirostra)
Vesper sparrow X X 5 1 Open range
(Pooeceres gromineus)
Dark-eyed junco X X X S 1 Varied, forests
{Junco hyemzalis)
Chipping sparrow X X 8 1 Varied
{Spizalla passerina)
White-crowned sparrow X X X s 2 Subalpine
(Zonotrichia leucophrvys)
Song sparrow X X X S 2 Riparian
(Melospiza melodia)
BRITISH EBASCO SERVICES OF CANADA LIMITED. Environmentai Consultants
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"Based on actual sightings or site records

e

Status:

resident, all seasons
zransient, spring and/or fall
summer only, winters elsewhere
winter only, breeds elsewhere

EMR R

e
Abundance:

1 common, nearly always observed in appropriate season and habitat

2 regular, repeated sightings or records

3 uncomnon, seen or recorded only a few times during field observations
4 rare, not to be expected to be found

L local, only occurs at a few scattered locations

Prepared by: TERA Environmental Resource Anmalyst, Ltd. 9/
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Specizs

Status Persnective

Reference

Tailed frog
(Ascaphus truei)

Gopher snake

Rare Canada

Rare Canada

(Pituonhis melanclzucus

catenifer

Cougar
(Felis concolor)

Grizzly bear
(Ursus arctos
horribilis)

Wolf
(Canis lupus)

California bighorn
sheep

{Ovis canadensis
californiana)

leastc weasel
(Mustela nivalis)

Common loon
(Gavia immer)
Prairie falcon
Taleco mexicanus)

Peregrine fzlcon
(Faleo persgrinus)

Osprey
(Pandion haliaerus)

Bald eagle
(Haliseetus leucocev-
halus

White pelecan
(Pelicanus ervth-
rorhvnchos)

Poor-will
(Phalzenootilus
nuttallii

Long-billed curlew
(Numenius americanus)

Trumpeter swan
(Qlor buccinator)

Turkey vulture
{Cathartes aura)

Source:

Vulnerable Canada

Vulnerable Canada

Vulnerable Canada

Vulnerable Canada

Rare British Columbia

Vulnerable Canada
Endangered Canada

Columbia
Canada

British
Eastern

Vulnerable
Endangered

Endangered Canada

Canada
British

Vulnerable
Columbia

Vulnerable British Celumbia

Endangered

Rare British Columbia

Rare British Columbia

Rare World

{but increasing)

Rare - British Columbia

TERA Environmental Resource Analvst, Ltd, 9 /

18

1&, 19, 12

12

13,

23

le

BRITISH
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Regional Study Area
Tree Farm
Forest Crown Aliecnated Licence Total
Type (1,000 ha) (1,000 ha) (1,000 ha) (1,000 ha) {(percent)

Mature 781.0 46,1 13.2 840,21 49

Tmmature 690.6 69.5 13.4 773.5 44

Residual 48.1 12,7 - 60.8 4

NSR 42,9 8.2 1.5 52.6 3

NCC 2.4 0.6 1.5 4.5 1

Total 1,565.0 137.1 29.6 1,731.7 100

Local Study Area
Forest Crown Alienated Total
Type (1,000 ha) {1,000 ha) (1,000 ha) (percentk)

Mature 69.9 3.6 73.4 50

Immature 54.4 4.3 58.7 40

Residual 9.3 0.7 10.0 7

NSR 4.1 0.3 4,4 3

NCC 0.1 0.1 0.3 1

Total 137.9 5.0 146.9 100

Source: Reid, Collins and Associates, Ltd, 24/ Rev, 1 Feb. 1979,
BRITISH EBASCO SERVICES OIF CANADA LIMITED; Environmental Consultants
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All Ownerships
i8 cmt dbh

Close Utilization - less decay only

British Columbia Repgional Study Area Tocal Study Area
As 7% of As 7 of As % of
% of Repgional of As % of Regional
BC Study BC Local Study Study
1,000 Total 1,000 Total Total 1,000 Total Area
Species m Volume m3 volume Volume w3 Volume Vo lume
Hemlock 1,835,926 22,7 218.6 0.2 ™ 0 0 0
Spruce 1,750,852 21.7 20,924.8 15.4 0.3 1,447.8 13.8 1.1
Balsam 1,490,111 18.4 7,162, 7** 5.3 0.1 237.9 2.2 0.2
L03gepole 1,121,090 13.9 52,195.8 38.5 0.6 2,586.1 24.7 1.9
ine
Red Cedarx 913,504 11.3 190.6 0.1 T 7.9 0.1 T
Douglas-Fir 530,402 6.6 49,349,7 36.4 0.6 5,746.5 54,9 4.2
Yellow Cedar 172,258 2.1 0 0 0 0 0 0
White Pine 29,902 0.4 869.6 0.6 T 105.4 1.0 T
Larch 19,029 0.2 8.2 T T 0 0 0
Ycilzwlvine 8.062 0.1 3,284.1 2.4 T 323.6 3.1 0.2
ota
Conifor 7,871,136 97.4 134,204.1 99.0 1.7 10,455.2 99.8 7.1
Aspaen 131,468 1.6 1,187.0 0.9 T 7.1 0.1 T
Cottonwood 45,949 0.6 69.1 T T 2.8 T T
Birch 22,551 0.3 152.3 0.1 T 7.4 0.1 T
Alder 10,095 0.1 0 0 0 0 0 0
Maple 983 T 0 0 0 0 0 0
Total Broad — - - - - T
Leaved 213.046 2.6 1,408.4 1.0 T 17.3 0.2 T
Total Species 8,082,182 100.0 135.612.5 100.0 1.7 10,472.5 100,0 7.7
* ‘Irace, less than 0, 1%.

** Includes 464,674 m3 of whitcbark pine,
Soyrce:  Reid  Colling and Associates, Led, 24/

BRITISH EBASCO SERVICES OFF CANADA LIMITED; Environmenlal Consultants
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British . o

Moot 1 el Amnaa FNCATY
Columbia NEEI0NdL oLUday areéd (nong .
Column 2
Column 2 -
Estimated = Total RSA
Totals™ ™™ Column 1 Land Areca
(lﬂzkmz) (102km2) {percent) ’ (percent)
iHgh Capability Land *
CLI Class 1 7.0 2.1. 30 0.6
CLI Class 2 39.8 3.5 9 1.0
CLI Class 3 , 100.0 11.0 11 3.0
CLI Class & 213.2 27.7 13 7.5
Subtotal 360.0 44.3 12 12.1
* %
TLow Capability Land 160 - 43
{Grazing Land)
9,223
Land of Limited or No Agri- 164 - 45
cultural Capability
Total 9,583 368 ) 100

*

" Improved Class Rating

** Dpefined as the following biogeoclimatic zones: Ponderosa Pine - Bunchgrass, Interior Douglas-fir, and
Cariboo Aspen - Lodgepole I’ine - Douglas fir.

**® Escimates are approximate and do not include the small amount of high capability land occurring in

portion of Regional Study Area for which no CLY land capability maps are available,

BRITISH EBASCO SERVICES OIF CANADA LIMITED; Environmental Consultants
COLUMBIA )
HYDRO AND SUMMARY OF AGRICULTURAL LAND CAPABILITY OF RECTONAL STUDY ARREA TABLE 3.4-17
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Local Scudv Areaz (LSAD

km* 7 of LSa
Capability for Intensive
Agriculture#
CLI Ag Capability 1 36 1.8
CLI Ag Capability 2 18 0.9
CLI Ag Capabilicty 3 69 3.5
CLI Ag Capability & 79 4.0
CLI ag Capability 5 _58 3.0
Sub Total 260 - 13.2
Capability for Grazing:
Grazing Capabilicy 1 12 0.8
Grazing Capability 2 593 30.2
Grazing Capability 3 302 ’ . 15,4
Grazing Capabilicy & 465 23.7
Grazing Capability 3 331 16.9
Sub Total 1,703 86.8
Total 1,953 10G6.0

ul,

Improved class rating

Prepared by: Canadian Bio Resources Consultants, Ltd. 26/
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Capability Class as
Identified By

Arezl Extent

Percent of :
Site-Specific

Preferred Crop {km2} Study Arez
Tomatoes 1.7 0.3
Corn 35ilage 3.7 0.8
Cabbage 2.4 0
Hav 25.7 5.7
Pasture 32.0 5.4

Total 65.5 13.2

Prepared by: Canadian Bio Resources Consultants, Ltd. 26/
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Treesx

Populus rcremuloides (quaking aspen)

Shrubs

Amelanchier alnifolia (serviceberry)
Cornus stolonifera (red-csier dogwood)
Rose gymnocarpa (baldhip rose)

Grasses and Sedgesx

Agropyron caninum {awned wheatgrass)

A spicarum {(bluebunch wheatgrass)
A Llba (wheatgrass)

Agrostris scafra (winter bentgrass)
Calamagrostis rubescens (Finegrass)
Carex rostrata (beaked sedge)

Dapthoniz intermedia (timber danthonia)
Elymus ciperens (giant wildrye)

Forbs*

Astragalus miser (weedy milkvetch)
A purshii (wooly-pod milkvetch)

Szlix cascadensis (willow)
S nivalis (willow)

Salix sp {willow)

Festuca gvina var rvibergii
{sheep fescue)

Hordeum jubatum (squirrel-tail)

Koeleriz cristata (prairie
junegrass)

Phleum alpinum (alpine timothy)

P pratense (common timothy)

Poa glpinz (alpine bluegrass)

P pratensis (Kentucky bluegrass)

Sporobolus crvotancerus
(sand dropseed)

Stipa comata (needle and thread)

Astragalus sp (milkvstch)
Medicago bvsulina (blackmedic)

*Species included above were accorded relatively high or medium
palatability or feed value, and relatively high or medium

abundance.

Source:

Canadian Bio Resources Consultants, Ltd. 25/ and the

TERA Envircmmental Resource Analysts, Ltd., 3/

BRITISH EBASCO SERVICES OF CANADA LIMITED: Environmentai Consuitants
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Crop Tvoe

Agricultural
Significance

Productivitv

Perennials
legumes

Alfalfa (Medicago sativa)
- varieties Rambler, Vernal

Alsike Clover (Trifolium
hybridum’
- varieties Aurora, Tecra

White Clover (Trifolium

repens)
~ variety White Duteh

Grasses

Bromegrass (Bromus arvensis
Bromus inernis)
- varjeties Carlton, Magna’

Crested Wheatgrass (Agropvron
cristatum)

~ varieties Summit, Nordan

Orchardgrass (Dactvlis glo-
meratz L)
- variety Sterling

Perennial Ryegrass (lolium)
- varieties Norles and
Tetraploid cypes

Reed Canary Grass (Phlaris arun-~

dinacea L)

- varieties Frontier, Castor

Timcthy. (Fhlsum pratensis L)
- varieties {limax, Champ

Annuals

Corn (Zes mavs L)
- aybrid variety

Potatoes (Solanum tuberosum)

High

Medium

Medium

High

Low

Medium

Medium

Medium

Low

7-16 Mg/ha (hay)

4-11 Mg/ha (grass
hay mix)

7-9 Mg/ha (hay-mea-
dow grass
nix)

4-9 Mg/ta (hay-~
legume
mix)

0.2-0.4 ha/AUM (pas-
ture)

7-11 Mg/hz (hay-
legume
mix)

0.4 ha/a0M (wetland
pasture)

7-11 Mg/ha (hay)

7 ¥Mg/ha (hay)

43 Mg/ha (silage)

27 Mg/ha

Preparad by:

anadia io F u sultants, Ltd., 25
¢ n 3io Resources Comsultants, Ltd. 23/

colf T

BRITISH EBASCO SERVICES OF CANADA LIMITED:Environmental Consuitanis
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HYDRO AND FIELD CROP YIZLDS IN LOCAL STUDY AREA TABLE 3.4-21
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Calculated
Calculated Number of AUM
Permit Area Carrying Allotted to
Within Capacity Permit Area
Grazing Permit Unit AUM Total LSA Hectares/AUM of LSA -
(kn?) (k)
Barnes Lake 150 22 22 i4.8 149
Bedard Lake - A/C 523 24 24 4.5 533
Bedard Lake - B 2,192 37 37 1.7 2,176
Badard lLake - DfE 3so 44 44 11.5 383
Blackhill Creek ? ? 15 ? 7
Blue Earth’ 500 66 38 13.3 286
Cache Creek” 818 7 7 ?
Scottie Creek 770 ?i 152 7 ?
Cairn-Blustery 450 30 30 6.6 455 '
Chipuln Creek 533 41 41 7.7 532
Cinquefoi 1* 540 36 34 6.7 507
Fountaln Creek . 148 20 20 7.1 282
Frantzen Creek 40 13.3 38
Gibbs Creek 111 8 8 6.9 116
llat Creek Lowlands 150 0.4 250
Lower Colley 125 6 b 4.7 128
Langley Lake 293 20 20 5.7 351
Maiden Creek - A 1,250 181 181 14.5 1,248
Maiden Creek - B 255 77 77 30,1 256
McCormick Creek 360 22 22 6.2 355
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA TABLE 3.4-22
HYDRO AND CURRENT CARRYING CAPACITY OF GRAZING PERMIT UNTTS
POWER IN LOCAL STUDY AREA Sheet 1 of 2
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Calculiated

Calculated Number of AUM

Permit Area Carryiag Allotted to

Within Capacity Permit Area
Grazing Permit Unit AUM Total LSA Hectares/AUM of LSA

Gy (kn®)
McKenna Creek 130 18 18 14.1 128
McLean Lake - A 2,399 78 78 3.2 2,438
McLean Lake - B 476 7 7 1.5 467
McLean Lake - C 1,230 46 46 3.7 1,243
Nine Mile Creek 138 13 13 9.8 133
Parke Lake 188 11 11 5.7 193
Pavillion Mountain 2,288 85 69 3.7 1,865
Rusty Creek ' 167 12 12 12,5 926
Sallus Creek 621 89 89 14.3 622
Tom Cole Mountain 825 34 34 4,2 810
Tremont Creek* 450 53 9 11.7 77
Twall® 2,910 280 27 9.6 281
Upper Rough Creek , 509 37 7 1.2 97
Yet Creek* 40 22 14 54.1 26
Totals 21,959 1,425 1,211

. ,
Portion of unit lies outside Local Study Area.

Source: Canadian Bio Resources Consultants, Ltd. 25/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consuliants .
COLUMBIA . TABLE 3.4-22
HYDRO AND CURRENT CARRYING CAPACITY OF GRAZING PERMIT UNITS
P OWER IN 1LOCAL STUDY AREA Sheet 2 of 2
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Areal Extent Potential Carrying Capacity
ha/AUM AUM/yr
Grazing Local Study Hat Creek )
Capability Area Haterghed Local Study Hat Creek
Class km? km Area Watershed
1 12 4 0.49--0.49 2,449-52,449 816->816
2 593 232 0.98-0.49 60,510-121,020 23,673-47,347
3 302 85 1.96-0.98 15,408-30,816 4,337-8,673
4 465 124 3.85-1.96 12,078-23,724 3,221-6,327
5 331 128 0-3.85 0-8,597 0-3,325
Total 1,703 : 573 90,445-186,606 32,047-66,488

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

to carrying capaclty with the following assumptions: 1) 55 percent utilization of forage;
2) 300 kg forage supports 1 AUM; and 3) entire range area 18 accessible to cattle. The
vange of values reflects conditions chavacterlstlc of range areas where standing timber Is
mature, and conditions characteristic of areas recently clear cut (where forage production
1s maximized).

Prepared by: Canadian Bio Resources Consultants, Ltd. 26/

BRITISH EBASCO SERVICES OF CANADA LIMITED; Eavironmental Consultants

COLUMBIA
HYDRO AND POTENTIAL CARRYING CAPACITIES OF GRAZING CAPABILITY CLASSES
POWER .
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Potentlial Carrying Capacity
Areal
Extent* Clear-Cut  Fully Stocked Clear-Cut  Fully Stocked
Vegetation Association (km?) (ha/AUM) (ha/AUM) (AUM/Yr) (AUM/YT)
Engelmann Spruce - 172 2.0 8.3 8,600 2,070
Grouseberry - Pinegrass ,
Douglas-Fir -~ Bunchgrass 24 1.2-2.0 4.0 1,600%* 600
Bunchgrass - Kentucky Bluegrass 24 0.8 0.8 3,000 3,000
Douglas-Fir ~ Bunchgrass - 69 1.2 4.0-6.3 5,750 1,725-1,095
Pinegrass
Douglas-Fir - Pinegrass 177 2.0-2.9 4.8-6.3 7,480x* 3,688-2,8i0
Kentucky Bluegrass 23 0.4 0.4 5,750 5,750
Sagebrush - Bunchgrass 5 0.8 0.8 625 625
Highland Grasslands & 10 4.0 4.0 250 250
Alpine Tundra Zone
Engelimann Spruce - 69 2.0 -0~ 3,450 -0-
Subalpine Fir -
Grouseberry; Engelmann
Spruce - Grouseberry -
White Rhodoedendron; &
Engelmann Spruce -
Grouseberry - Lupines
Total 573 36,505 16,955
*Excluding portion of Hat Creek watershed ocutside local study ares.
**Based on average of values expressed in units of ha/AUM
Prepared by: Canadian Bio Resources Consultants, Ltd. 26/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA :
HYDRO AND POTENTIAL CARRYING CAPACITIES OF RANGE TABLE 3.4-24
PFOWER VEGETATION ASSOCIATIONS IN THE HAT CREEK WATERSHED
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Thompson-Nicola Percent of

Province Census Division Province
{ha) (ha) (%)
Farmland
Improved 736,809 57,721 8
Unimproved 1,616,821 490,462 30
Total 2,353,630 548,183 23
Cropland R
Cereal Grains 149,027 1,147 0.8
Hay 251,431 28,372 11.3
Other Forage 33,33 2,396 , 7.2
Sead Crops 11,535 1 Q.1
Potatoes 4,314 23 Q0.5
Vegetables 7,295 102 L4
Tree Fruits 10,783 59 2.5
Small Fruits 3,73% 6 Q.2
Other 1,591 44 2.8
Total 473,044 32,150

Prepared by: Canadian Bio Resources Consultants, Ltd. 25/

BRITISH kBASCO SERVICES OF CANADA LIMITED: Environmental Consultants

COLUMBIA AREAL EXTENT OF FARMLAND AND CROPLAND IN

"‘;"? AND THOMPSON-NICOLA CENSUS DIVISION TABLE 5.4-25
POWER
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Column 2
Thompson-Nicola Column 1
Province Census Division (percent)
Number of Farms by Size:
less than 28 ha 6,487 114 2
28 to 52 ha 1,248 66 5
53 to 162 ha 2,558 167 7
162 to 453 ha 1,792 151 8
Over 453 ha 948 128 14
Total Number of Farms 13,033 626 5
Farm Capital Value:
Land & Buildingsa $2,504 million $168 million 7
Machinery & Equipment 307 million 19 million 6
Iivestack 186 million 33 million 17
Total Capital Value $2,996 million $220 million 7
ILivestock Numbers:
Beef cCattle 587,606 135,119 23
Milk Cows 79,712 803 1
Pigs 53,014 1,873 4
Sheep 37,938 3,910 10
llens & Chickens 9,628,929 51,325 5
Prepared by: Canadian Blo Resources Consultants, Ltd, 25/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA
FARM SIZE, CAPITAL VALUE AND LIVESTOCK NUMBERS: .
HYDRO AND THOMPSON-NICOIA CENSUS DIVISION TABLE 3.4-26
POWER
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Local Study Area (LSA)

km< % of 13SA
Cultivated Cropland
& Irrigated Pasture
Private & Leased 42 2,1
Indian Resgrve 3 0.2
Sub Total 45 2.3
Fangeland
Private & Leased 593 30,2
Indian Reserve 76 ' 3,9
Grazing Permits 1,211 61.7
Nonagricultural 38 1.9
Sub Total 1,918 97.7
1} ———
Total 1,963 100
wa Use Grazing Land 415 21,1

Prepared by:

Canadiar Bio Resources Consultants, Ltd,

25/

BRITISH
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Environmental Stratum

Cultural Period Forest Grassland
0ld Cordilleran 0 0
Early Nesikep 3 16
Late Nesikep 1 3
Eariy and Late Nesikep 2
Undetermined 3 53
Total 9 76
Prepared by: Pokotyle and Beirme. 30/
BRITISH FEASCO SERVICES OF CANADA LIMITED;Environmental Consuitants
COLUM
=oLy BL:D ESTIMATED ANTIQUITY OF PHASE I TABLE 3.4-28
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Total Number Number Site
Number of of . Site Density
of Quadrats Quadrats Area Density Per Projected
Sites in Selected Surveyed Per Quadrat Number Of
Stratum Located Stratum (Surveyed) km Area Surveyed Sites
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 10(10) 1.60 3,75 .6 275
H 2 72 B(8) 1.28 1.56 .25 18 .
I 49 72 25(24) 3.84 12,76 2.04 146.9
J 28 41 18(16) 2.56 10.9 1.75 71.7%
K 6 3 3(3) 0.48 12.5 2. 6.
Source: Pokotylo and Beirme 30/
BRITISH EBASCO SERVICES OF CANADA LIMITED: Environmental Consuitants
COLUMBIA _
oo o | PHSE 1L SRR 1158, SITE 0BT | mats suie
POWER ' )
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Mean Mean
Lithic MLC Debitage MDD
Count: Standard Density Standard
Stratum MLC Deviation L (MDD Deviation
A 263 498,1 1.0 .
B 224 219.3 1.1 .
c - - e -
D ik - <%k -
E 146 167 .7 b
H 42 7.1 .9 ol
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 Beirme 30/
BRITISH [EBASCO SERVICES OF CANADA LIMITED. Envircnmentai Consultants |

COLUMBIA

HYDRO AND | THASE II STRATA: MEAN LITHIC ARTIFACT COUNT
AND MEAN DEBITAGE DENSITY -

POWER
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Number

of
Cultural Period Sites

0ld Cordilleran 0

Early Nesikep 22

Late Nesikep 4

Early and Late Nesikep 6

Undetermined 69

Prepared by: Pokotylo and Beirne 30/
]

BRITISH EBASCO SERVICES OF CANADA LIMITED- Environmental Consultants'
COLUMBIA | o
HYDRO AND ESTIMATED ANTIQUITY OF PHASE 1I : TABLE 3.4-31
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Ashceroft

Cache Creek

Clinton
Lillooet

Rural

LOCAL AREA

OTHER REGIONAL
COMMUNITIES*

BRITISH COLUMBIA

Average
Change
Per Year
k3
1966 1971 1966-1971
1,154 1,916 10.56
674 1,013 8.5
983 905 -1.7
1,379 1,514 1.9
1,200 1,370 3.3
5,390 6,718 4.3
43,110 56,082 5.4
1,873,674 2,184,621 3.1

Average

Change

Per Year

%

1876 1971-1976
2,030 1.2
1,050 0.7
810 ~2.2
2,220 8.0
1,390 1.1
7,500 2.2
69,800 4.5
2,466,658 2.5

*Includes Kamloops, Lytton, Logan Lake and various rural communities.

Prepared by:

Strong Hall & Associates, Ltd.

1/

Rev, 1 Feb. 1979,

ARITISH
COLUMBIA
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llat Creek Region Ashcroft Cache Creek Clinton Lillocet
k] % % i %
Population *
Non-Migraant 56.5 44 .1 46.3 66.5 61.1
Migrant 43.5 55.9 53.7 33.5 38.9
TOTAL 100.0 100.0 100.0 100.0 100.0
Migrants:
Within 8.C. 57.6 68.5 70.9 83.0 68.5
Other Provinces 24.8 13.4 17.5 13.2 11.7
Outside Canada 8.8 8.2 5.3 1.9 13.5
Unspecified R 8 9.9 6.3 1.9 6.3
TOTAL 100.0 100.0 100.0 100.0 100.0
*
Population 5 years and over
Prepared by: Strong Hall & Associates, Ltd. 1/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA
HYDRO AND MIGRATION STATUS OF REGTONAL AND LOCAL POPULATION (1971) TABLE 3.5-2
POWER
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Local Area

Total Region

Total British Columbia

k3 k3 3
Employment Income 89.8 89.8 85.0
Wages § Salaries 80.4 82.0 78.0
Non-Farm Sel f-
Employment 8.3 7.3 6.5
Farm Self-

Employment 1.2 0.5 0.5
Goverament Transfers 5.7 5.1 6.9
Retirement Pensions 0.9 1.1 1.8
Investment‘ Income 2.6 3.3 5.5
Other Income 0.9 0.7 0.8

TOTAL INCOME 100.0 100.0 100.0 .‘
Prepared by: Sctrong llall & Associates, Ltd.
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants

COLUMBIA

HYDRO AND | PERCENTAGE OF TOTAL INCOME BY SOURCE - LOCAL AREA AND MAT CREEK REGION (1970)

POWER
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Average llousehold Tnconme
llousehold Regional Dependency Distribution Indicators
Income Average Rate Below $5,000 Above $5,000

3 % % i %

Ashcroft 10,347 100 63 11.9 12.8

Cache Creek 9,560 92 690 14.6 9.1

Clinton 8,425 81 70 28.0 10.0

Lillooet 8,745 84 69 26.4 3.9

Rural 7,053 68 62 28.7 6.6

'

LOCAL AREA 9,774 94 65 21.2 9.9
Kamleops * 14,851 104 55 20.4 i5.0
Other Regional Communities 10,339 99 64 20.4 12.8

HAT CREEK REGION 10,391 100 60 20.5 13.6

BRITISH COLUMBIA 11,088 107 60 26.5 14.5
*

Kamloops includes Dufferin § Valleyview.

Prepared by: Strong lall & Assoclates, Ltd. 1/

Rev, 1 Feb, 1979,
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA
HYDRO AND SELECTED INCOME TNDICATORS - LOCAL AREA AND HAT CREEK REGION (1970 TO 1971) TABLE 3.5-4
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Local Area

Total Region

Sector Contribution Average Contribution Average

% 3 k] s
Agriculture .5 5,424 1.5 3,760
FoTestry 4.4 6,451 .1 6,277
Mines 17.6 8,477 6.2 7,940
Manufacturing 8.8 5,416 11.3 6,248
Construction 8.9 7,318 12.6 7,378
Transport .

Utilities 12.9 6,764 13.7 7,146
Trade 9.0 5,202 14.2 4,853
Finance, Insurance

& Real Estate 1.6 3,441 3.2 5,694
Community Services 21.7 4,641 22.1 4,678
Public Admini-

stration ’ 3.9 5,443 .6 6,208
Unspecified 7.7 3,894 6.5 4,724
TOTAL ALL INDUSTRIES 100.0 5,638 100.0 5,680
Prepared by: Strong Hall & Associates, Ltd. 1/

BRITISH 1BASCO SERVICES OF CANADA LIMITED,Environmental Consultants

COLUMBIA EMPLOYMENT INCOME BY LNDUSTRY,

HYDRO AND LOCAL. AREA AND TOTAL HAT CREEK REGION TABLE 3.5-5
POWER 1970
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] ] | &
September 1976
§
Forestry 348.33
Mining 326.27
Manufacturing 298 .32
Construction 389.22
Transportation 291.32
Trade 217.62
Finance, Insurance § Real Estate 219.40
Services 174.19
Industrial Composite 267.25
Prepared by: Strong Hall & Assoclates, Ltd. 1/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBLA
HYDRO AND AVERAGE WEEKLY EARNINGS, BRITISH COLUMBIA TABLE 3.5-6
POWER
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Kamloops Vancouver
Average Average
Earnings Index Earnings Index
3 3
1970 118.44 B8.8 133.90 90.0
1971 133.38 100.0 148.86 100.0
1972 154.40 115.8 161.10 108.2
1973 '162.11 121.5 174.47 117.2
1974 180.67 135.4 194.41 130.6
1975 203,86 152.8 224.00 150.5
1976 233.48 175.0 251.93 169.2
Prepared by: Strong Hall & Associates, Ltd. 1/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA
HYDRO AND AVERAGE WEEKLY INDUSTRIAL EARNINGS - KAMLOOPS AND VANCOUVER TABLE 3.5-7
POWER 1970 TO 1976
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Local Total Total
Income Class llat Creek Area llat Creek Region* British Columbia
$ % s 3
¢ Income 3.7 2.7 2.4
Under 3,000 30.8 32.6 32.4
3,000 - 5,999 21.5 22.6 23.5
6,000 - 9,999 30.0 ‘ 28.8 28.2
Over 10,000 14.0 13.3 13.5

. .
Thompson Nicola Regional District is used as a proxy for the Region.

Prepared by: Strong Hall & Assoclates, Ltd. 1/

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA
HYDRO AND PERGENTAGE DISTRIBUTION OF EMPLOYMENT INCOME FOR INDIVIDUALS 15 YEARS AND OVER | tapip 3.5-8

POWER 1970
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Local Study Area Total llat Creek Region
Male Female Total Male Female Total
1966 nfa* n/a* 2,100 n/a* nfa® 17,800
1971 2,083 912 2,995 18,608 8,737 27,345
1976 2,340 1,110 3,450 22,345 11,255 33,600
* Not avallable,
Prepared by: Strong Hall & Assocliates, Ltd. 1/
4 R ; vironmenta onsultai
BRITISH EBASCO SERVICES OF CANADA LIMITED; En tal Consultants
COLUMBIA 4
HYDRO AND TOTAL LABOUR FORCE ~ HAT CREEK REGION (1966 TO 1976) TABLE 3.5-9
POWER
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Local Total

Hat Creek Hat Creek

Area Region
Sector Numbez k1 L1
Agriculture 150 5.1 2.6
Forestry 100 3.4 2.9
Fishing 0 1] 0
Mining and Quarrying 335 11.5 4.7
Manufacturing 265 - 9.1 11.5
Construction 205 7.0 11.1
Transportation, Communica-

tion § Utilities 305 . 10.5 12.0
Trade 285 9.8 13.7
Finance, Insurance §

Real Estate ’ 95 3.3, 3.4
Community, Business § .

Personal Services 730 25.2 24.1
Public Administration 105 3.6 5.4
Unspecified 335 11.5 8.6

TOTAL 2,910 160.0% 100.0%

Prepared by: Strong Hall & Associares, Ltd. 1/

Total
British

Columbia

%

2.5

16.2

24.8
6.3

7.9

100.0%

BRITISH EBASCO SERVICES OF CANADA LIMITED Environmental Consultants
COLUMBIA

HYDRO AND PERCENTAGE LABOUR FORCE BY INDUSTRY
POWER HAT CREEK STUDY REGION (1971)

TABLE 3.5-10
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Age Distribution Participation Rates

15-24 25-44 45-65 65+ Male

Female Total

% 3 % % % 5 %
Local Area:
Ashcroft 20.3 46.3 29.4 4.0 92.1 43.0 70.0
Cache Creek 29.% 50.5 16.8 3.2 892.4 54.8 74.2
Clinteon 21.0 46.0 29.0 4.0 82.0 50.0 67.2
Lillooet 22.0 44.7 28.8 4.5 86.7 42.3 65.4
Rural 28.2 42.6 27.2 2.0 80.9 38.0 62.6
LOCAL AREA 23.8 45.8 26,8 3.6 87.2 44.7 67.6
Kamloops 27.4 43.5 27.2 1.9 8l.6 47.6 64.9
Other Rural § Urban
Communities 25.3 49.5 23.3 1.9 77.0 33.1 56.7
HAT CREEK REGION 26.2 48.0 25.7 2.1 80.2 41.6 651.8
BRITISH COLUMRIA 25.3 41.9 30.0 2.8 77.5 40.4 59.0
Source: Strong Hall & Associates, Ltd. 1/
BRITISH EBASCO SERVICES OF CANADA LIMITED;Environmental Consultants
COLUMBIA
HYDRO AND HAT CREEK REGION LABOUR FORCE (1971) TABLE 3,5-11
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Trade Union Nonunion
Labourers 550 500
Equipment Operators 500 200
Iron Workers 15 5
Carpenters 400 400
Electriczl Workers 450 50
Plumbers and Pipefitters 125 25
Cement Masons 10 5
Welders 100 50
Boilermakers 15 0
Bricklayers 30 20
Painters 20 50
Heavy Duty Mechanics 75
Office and Technical Workers 75
Machinists and Millwrights 25
Others* 40 15
TOTAL 2,430 1,320

*
Includes: Teamsters, culinary workers, sheet metal workers,
heat and frost workers

Prepared by: Strong Hall & Assodiates, Led. 1/

Total

1,050
700
20
800
500
150
15
150
15
50
70
75
75
25
55

BRITISH
COLUMBIA
HYDRO AND
POWER
AUTHORITY

EBASCO SERVIHCES OF CANADA LIMITED: Environmental Consultans

ESTIMATED SUPPLY OF CONSTRUCTION LABOUR
BY TRADE - HAT CREEK REGION (1977)
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Local Area*

Industry Male Female Total
Teaching 2 3 5
Medicine & Health 0 7
Clerical 6 49 55
Sales 4 14 18
Service 19 68 87
Agriculture § Forestry 57 4 61
Mining 10 0 10
Processing 34 4 33
Construction 37 0 37
Transportation 25 2 27 .
Other : 29 S 38

TOTAL 223 160 383

*
About 3% of recipients are unemployed for sickness or medical

reasons and are not seeking employment

* %
About 5% of recipients are unemployed for sickness or medical

reasons and are not seeking employment

Prepared by: Strong Hall & Associates, Ltd.

Y

Total Region**

Male Female Total
9 45 54
23 128 148
91 €682 773
131 235 366
195 470 665
345 30 375
78 1 79
456 58 514
992 10 1002
252 16 268
354 9 445
2926 1763 4689

BRITISH EBASCO SERVICES OF CANADA LIMITED: Environmentat Consultanty

COLUMBIA

POWER

HAT CREEK REGION RESIDENTS RECEIVING U.I.C.
HYDRO AND BENEFITS BY OCCUPATION, APRIL 28, 1977
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E

Buiit-up Areas

B
Land occupied by the built-up portions of cities, towns and villages,
as well as isolated units away from settlements, such as manufacturing
plants and rail yards. Open fields and parks within built-up areas
are included.

E Mines, Quarries and Gravel Pits
Land used now or in the past for the extraction of earth materials,

K Open Grassland
Based on cover rather than use; this land is not necessarily used for
grazing (e.g., remote meadows). Open grassland includes grasses, sedges,
herbaceous plants and scattered shruts to four feet in height. Abandoned
farms and intermittently wet hay land (sloughs) are included.

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

M Swamp, Marsh and Bog
Open wetlands, except for those with evidence or knowledge of haying
or grazing in the drier years.

0 Qutdoor Recreation
Land used for private or public outdcor recreaticnal purposes. Summer
cottages and associated beach areas; parks and golf courses are included.

P Improved Pasture and Forage Crops
Land used primarily for the production of improved pasture, hay and
other forage crops. Cultivation and planting have occurred in a
Tecent year.

T Productive Woodland
Land bearing a productive forest-typé, including both mature and
immature cover.

TK Open Woodland and Forest Range

or These are classified as pasture and range if they are on, or con-

UK tiguous with, occupied farmland or if there is evidence or knowledge
of grazing activity.

U Non-productive Woodland
Forest land which has been logged, burnt or diseased and has either
not been satisfactorily restocked or has been restocked >y a non-
commercial type; or land bearing a non-productive type on a non-
productive site.

X Water Surfaces
Excluding temporarily flooded hay meadows, etc.

Source: B.C. Lands Service 5_/

Rev, 1 Feb, 1979,

BRITISH ﬁEBASCO SERVICES OF CANADA LIMITED: Environmentai Consultants
COLUMBIA LAND USE CATEGORIES i
HYDRO AND CANADA LAND INVENTORY TABLE 3.5-14
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A 5 ] I ’ ] B i | i ] (] . L} .
. Pupil/Teacher
Enrollment Capacity Teachers Ratio
Ashcroft Elementary 354 360 14 23.6
Coppervale Elementary 37 120 2 18.5
Cache Creek Elementary 313 337 15 19.6
Clinton Elementary 217 255 9 22.8
Ashcroft Secondary 573 595 30 19,1
David Stoddart Junior
Secondary 104 225 8 - 13.0
TOTAL 1,598 78 Average: 19,7
Source: Strong Hall & Associates, Ltd. _if
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA NUMBER OF ELEMENTARY AND SECONDARY STUDENTS AND TEACHERS , .
HYDRO AND IN SERVICE STUDY AREA, SEPTEMBER 30, 1976 TABLE 3.5-15
POWER
AUTHORITY THE HAT CREEK PROJECT - Detailed Environmental Studies PART THREE




Eacility Type

Food
~ Grocery
-~ Bakery
-~ Meat
Clothing

~ Mens & Boys
~ Ladies & Girls
- Shoes

Hardware & Building Supplies
Pharmacies

Sporting Goods

Banks

Heavy Appliances & Furniture
Liguor

Barbers

Beauty Salons

Laundry & Dry Cleaning
Hotels/Motels

Automotive
~ Service Stations
~ Auto Supplies
~ Auto Dealers

Restaurants
Beer Parlours

Cocktaill Lounges

Finance, Insurance, Real Estate

Accountants

Miscellaneous Specialities

Ashcrofe/

Merritt

Cache Creek* Clinton
5 2
1 0
1 0
3 1
3 1
0 0
5 2
2 1
1 0
3 1
1 0
2 1
0 1
2 0
3 2

11 5
15 6
1 0
2 e
11 3
2 1
3 0
5 1
4 2
9 v

el

LY I VL R VS O L A PR LS R - BV B R Y

[=]
[~

L O CO

10

22

*Asheroft and Cache Creek have been grouped together since the commercial

sectors of these towns serve

Prepared by: Strong Hall & Associates, Ltd. 1/

the populatioms of both communities.

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA COMMERCIAL FACILITIES OF SELECTED LOCAL
HYDRO AND COMMUNITIES COMPARED TO MERRITT TABLE 3.5-16

POWER

(APRIL. 1977)
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Location

Highway No. 1
China Bar Tunnel

Highway No. 1
South of Ashcroft

Highway No. 1
At Cache Creek

Highway No. 97
South of Carquile

Highway No. 12
East of Pavilion

Highway No. 12
West of Highway
No. 97

1970 1971 1972 1873 1974
6,400 7,500 7,900 8,600 7,300
5,700 6,500' - - 8,200
8,500 9,400 10,700 10,500 11,700
4,100 6,800 5,900 - 6,600

440 280 260 470 370

- 460 470 690 880

Prepared by:

Strong Hall & Associates, Ltd. 1/

1975 1978
8,500 8,500
8,300 6,300
12,600 9,800
6,700 6,700
430 -
750 760

TABLE 3.5-17

BRITISH BASCO SERVICES OF CANADA LIMITED:Environmental Consultants
COLUMBIA HISTORICAL TRAFFIC GROWTH HAT CREEK
N :
1 HYDRO AND STUDY REGION (1970-1976)
POWER
\ AUTHORITY [THE HAT CREEK PROJECT - Detailed Environmental Studies
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B | 1 B 1 ] . ] N ] . ] N | . &
Fiscal Selected Years
Factor Municipality 1970 | 1972 1974 | 1976
Ashcroft 1,900 1,950 2,000 2,005
Population Cache Creek 1,000 1,150* 1,200* 1,040**
. Clinton 1,150 BGO*** 920 BOG**
Ashcroft $178,569 $266,144 $459,879 $600,714
Revenues Cache Creek $131,874 $204,955 $265,722 $422,054
Clinton $117,700 $113,900 $161,000 $184,200
Ashcroft $189,718 $266,925 $452,123 $603,014
Expenditure| Cache Creek $136,574 $231,0622 $320,287 $179,784
| Clinton $118,400 £112,000 $158,600 $216,900
b

*

*k

& k&

Municipal Estimate
1976 Census Population
1971 Census Population was 905

Prepared by: Strong Hall & Associates, Ltd. 1/

Rev, 1 Feb, 1979,

BRITISH
COLUMBIA
HYDRO AND
POWER
AUTHORITY

EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants

BISTORICAL MUNICIPAL REVENUES & EXPENDITURES - HAT CREEK REGION (1970 - 1976)
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] ] i i 1 » n [ ] a ] & ¥ ) &
Tourist
Trade
Total Ranchers Miners Employees
Excellent 28.6% 64.3% 33.3% 29.6%
Good 41,6% 28.6% 41.7% 29.6%
Average 21.8% 7.1% 20.8% 22.2%
Below Average 3.6% 0.0% 0.0% 7.4%
Poor 4.5% 0.0% 4.2% 11.1%
TOTAL 100.0% 100, 0% 100.0% 160,0%
Prepared by: Strong Hall & Associates, Led. 1/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA
HYDRO AND RESIDENT PERCEPTION OF THE REGION AS A PLACE TO LIVE TABLE 3.5-19
POWER
AUTHORITY THE HAT CREEK PROJECT —Detailed Environmental Studies PART TUREE




Hat Creek

*May not total 100 percent due to rounding.

Prepared by:

Strong Hall & Associates, Ltd. 1/

Valley Mining
Total (%) Residents (%) Residents (%)

Less than 6 months 5.2 0.0 16.0
6~12 months 4.2 5.3 4.0
1-2 vears 5.9 0.0 4.0
" 3-5 years 17.6 21.1 16.0
$-10 years 19.5 26.3 20.0
- 11-15 years 15.6 5.3 24.0
16-20 years 9.4 0.0 12.0
2{+ years 22.5 42.1 4.0
TOTAL* 100.0 100.0 100.0

BRITISH
COLUMBIA
HYDRO AND
POWER

- AUTHORITY

EBASCO SERVICES OF CANADA LIMITED: Environmental Consultants

LENGTH OF RESIDENCY IN THE STUDY AREA

THE HAT CREEK PROJECT = Detaiied Environmental Studies
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A

Year Band
Reserve Indian Area Total
Band Reserve Recognized Reserve No. (ha) (ha)

Bonaparte Bonaparte 1878 3 193
Grasslands 1891 7 208
Loon Lake 1878 4 24
Lower Hat Creek 1878 2 32
Upper Hat Creek 1878 1 833

Mau Vais Rocher 1881 5 40 1330*
Ashcroft Ashcroft 1894 4 135
Cheetsum's Farm 1881 1 298
Mclean's Lake 1381 3 198

105 Mile Post 1881 2 1387 2018
Oregon Jack ~ Oregon Jack Creek 1878 2 14
Creek Oregon Jack Creek 1878 3 a3
Oregon Jack Creek 1881 5 412
Hay Meadow 1878 1 12
_ South Nepa 1886 7 32

Upper Nepa 1886 6 304 823
Pavilion Leon. Creek 1881 2 473
Leon Creek 1815 2A 177
Marble Canyon 1915 3 263
Pavilion 1881 1 883
Pavilion 1923 1A 15
Pavilion 1915 3A 285

Pavilion 1916 4 45 2113

* Note: Further three Reserves, totalling 36 ha, in the
Hihium Lake area, held jointly with other Bands.

Source: Strong Hall & Associates, Ltd. and Bob Ward Management Services 10/
BRITISH EBASCO SERYICES OF CANADA LIMITED: Environmental Consuitants
COLUMBIA TABLE 3.5-21
HYDRO AND | RESERVES HELD BY BANDS IN PRIMARY STUDY AREA .
POWER
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Average Growth

1965 1970 1975 1965-1975

Bonaparte 285 331 342 1.9%
Ashcroft 71 76 78 1.0%
Oregon Jack Creek 17 16 16 -

Pavilion __150 _182 _ 185 _2.1%
Total Primary Area 513 605 621 1.9%
Secondary Area 2,264 2,426 2,548 1,2%
British Columbia 44 ,081% 47,888 52,280 1.7%

*Data for 1966

Prepared by:

Strong Hall & Associates, Ltd. and Bob Ward Management Services 10/

BRITISH
COLUMBIA
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EBASCO SERVICES OF CANADA LIMITED; Environmental Consuitants

TOTAL STATUS INDIAN POPULATION BY AREA (SELECTED YEARS 1965-1975)

THE HAT CREEK PROJECT - Detailed Environmental Studies
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1565 1870 1975

k2 3 k1
Bonaparte 71.2 52.0 52.0
Ashcroft 64.8 40.8 52.5
Oregon Jack Creek 76.5 50.0 81.3
Pavilion 66.7 73.1 65.9
Average Primary Area 70.5 56.8 57.0
Secondary Area 72.4 62.0 63.7
British Columbia 73.8% 67.5 63.2

* Data for 1966.

Prepared by: Strong Hall & Associates, Ltd. and Bob Ward
Management Services 10/

BRITISH BASCO SERVICES OF CANADA LIMITED: Eavironmental Consultants
COLUMBIA
HYDRO AND PERCENTAGE OF TOTAL BAND MEMBERS ON-RESERVE TABLE 3.5-23

POWER {SELECTED YEARS 1965~1975)
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% %
Male Female
Bonaparte 62 40
Asheroft/Oregon Jack 100 100
Pavilion 40 0
Average 67 40
Cache Creek 92 55
Ashcroft 92 43
Local Rural 81 39

Prepared by:

:l'_otal

52
100
25
56
74
70
63

Strong Hall & Associates, Ltd. and Bob Ward

Management Services 10/

BRITISH EBASCO SERVICES OF CANADA LIMITEL: Environmental Consultants
coLumsia MALE AND FEMALE PARTICIPATION RATES
HYDRQ AND PRIMARY AREA BANDS AND LOCAL COMMUNITIES
POWER 1971

Y AUTHORITY JTHE HAT CREEK PROJECT = Detailed Environmental Studies
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C T I [ I D | 8 " : : ' ’ R
Apri- Manu- Admini-  Unspeci-

Band culture Mines facturing Service stration fied Total

Bonaparte 10 0 10 10 0 10 40

Ashcroft/

dregon Jack 5 i0 5 5 5 G 30

Pavilion 0 ] 0 0

TOTAL 15 10 15 15, 5 10 70

Prepared by:

Strong llall & Assoclates, Ltd.

and Bob Ward Management Services 18/

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants

COLUMBIA EXPERIENCED LABOUR FORCE RY INDUSTRY (NUMBER OF RESERVE; RESIDENTS) TABLE 3.5-25
HYDRO AND 1971

POWER
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Employed
Working Age Labour Force At Time of Full

Band Population Male Female Census Time
Boraparte 100 40 20 60 30

Ashcroft/

Oregon Jack 35 30 10 30 25

Pavilion . 55 10 - 5 0

TOTAL 190 80 30 95 55

Prepared by: Strong Hall & Assoclates, Ltd. and Bob Ward
Management Services 10/

BRITISH EBASCC SERVICES OF CANADA LIMITED; Environmental Consultants

COLUMBIA EMPLOYMENT STATUS

HYDRO AND NUMBER OF RESERVE RESIDENTS

POWER 1971
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Bonaparte

Ashcroft/
Oregon Jack

Pavilion

Total Employment Income Income Income

Total Employment as a % Total Per Per
Income § Income § Income Capita § Family §
241,000 205,000 85 1,120 4,020
188,000 181,000 85 2,910 10,820
$5,000 18,000 31 645 7,370

Prepared by:

Strong Hall & Associates, Ltd. and Bob Ward Management Services 10/

BRITISH
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EBASCO SERVICES OF CANADA LIMITED: Environmental Consuitanis

INCOME CRARACTERISTICS OF PRIMARY BANDS (1970)
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Bonaparte

Ashcroft/
Oregon Jack

Pavilion

No, of Pecple No. of People

Income Average For
Persons with Income

With No Income With Income
45 80
10 35
15 30

3,016

5,398

1,830

Prepared by:

Strong Hall & Associates, Ltd. and Bob
Services 10/

Ward Management

Rev., 1 Feb, 1979,
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EBASCO SERVICES OF ‘CANADA LIMITED: Environment

al Consultants

AVERAGE INCOME OF INDIVIDUALS
15 YEARS AND OLDER
PRIMARY BANDS - 197D

TABLE 3.5-28
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Bonaparte

Asheroft/
COregon Jack

Pavilion

TOTAL

Total Persons Less Than $3,000 to $6,000 to More Than
With Income $3,000 36,000 $£14,000 $10,000
M £ M £ M F M E M E
55 20 35 20 15 ¢ .10 5 0 0
25 15 15 10 0 0 10 0 5 ¥
20 1 2 5 0 0o 0 0 o 0
100 45 70 40 15 C 20 5 5 0

Prepared by:

Strong Hall & Associates, Ltd. and Bob Ward Management Services 10/
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EBASCO SERVICES OF CANADA LIMITED: Environmentat Consultants

TOTAL INCOME DISTRIBUTION OF INDIVIDUALS
15 YEARS AND OLDER BY SEX
PRIMARY BANDS - 1970

THE HAT CREEK PROJECT = Detailed Environmental Studies
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Total Income

(§ 1970) %
Employment Income 404,000 71
Other Cash Income 81,000 14
Income from Subsistence Activities*
Fishing*~* 85,000 13
Hunting**~ - -
Trapping - -
Natural Vegetation Gathering NASTTY NAKTHY
TOTAL $570,000 100.0
* 1976 Subsistence income has been deflated using the Consumer Price

Index for meat, fish and poultry, Vancouver.

**  Fishing values are the average estimates for the four primary area
Bands estlmated in Section 9.4, rounded to the nearest thousand

dollars.

*** Hunting values are the average estimates for the four primary area
Bands estimated in Section 9.1, rounded to the nearest thousand

dollars,

**** Not available.

Prepared by: Strong Hall & Associates, Ltd. and Bob Ward Management Services 10/

BRITISH EBASCO SERVICES OF CANADA LIMITED, Environmental Consultants
COLUMBIA TOTAL INCOME ESTIMATED FOR BANDS

HYDRO AND IN THE PRIMARY STUDY AREA

POWER 1970

AUTHORITY [THE HAT CREEK PROJECT -~ Detailed Environmental Studies
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Highest Schooling Primary Area* Cache B.C. B.C.

Achieved Indians Creek Asheroft Indians Total
Elementary
(To Grade 9) . 56 27.7 24.9 63.0 26.2
Secondary
{9-13} 42 63.8 66.5 28.0 44.1
Post Secondary - - - 7.2 17.8
Some University 2 7.6 4.2 1.4 6.9
University - 2.5 4.6 0.4 4.9

® On-Reserve residents only

Prepared by: Strong Hall & Associates, Ltd. and Bob Ward Management Services 10/

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLLUMBIA LEVELS OF EDUCATION, PERCENTAGE OF POPULATIONS
HYDRO AND AGE 15 AND OVER TABLE 3.5-31
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Level of Schooling

Less than Grade §

5-8

9 - 10

11 - 13

Some University

University

Ashcroft/
Eonaparte Oregon Jack Pavilion

k] 3 k]
20 40 10

40 . 10 30

20 10 30

20 25 30

0 10 0
_9 0 0
100 100 100

Total

25

35

20

20

0

Pl

100

Prepared by: Strong

Eall & Associates, Ltd. and Bob Ward Management Services 10/
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EBASCO SERVICES OF CANADA LIMITED; Environmental Consulianis

LEVELS OF EDUCATION,
PERCENTAGE OF POPULATION AGE 15 AND OVER ON-
RESERVE, PRIMARY AREA BANDS (1571)

THE HAT CREEK PROJECT = Detailed Environmental Studies
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( THOUSANDS QF FISH)

Other . Total No.

Sockeye Pink Salmon Steelhead of Fish
1872 140 - 48 2 190
1873 159 53 46 2 260
1974 233 - 68 2 303
1875 250 41 57 2 350
1976 240 - 75 2 317
Average 205 19 59 2 285

Prepared by: Strong Hall & Associates, Ltd. and Bob Ward Management
Services 10/

BRITISH FBASCO SERVYICES OF CANADA LIMITED: Environmental Consuliants
COLUMBIA REPORTED CATCH OF THE INDIAN FOOD FISHERY TABLE 3 )
HYDRO AND TOTAL FRASER RIVER SYSTEM ! 5.5-33

POWER 1672-1976
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1972 - 1976
MIDDLE FRASER ‘ THOMPSON
No. of No. of No. of | No, of
Fishermen Fish Fishermen Fish

1672 590 62,000 435 6,000
1973 965 77,000 125 6,000
1974 1,061 106,000 153 11,000
1975 1,191 117,000 151 7,000
1976 1,132 109,000 10 500

Prepared by:

Strong Hall & Associates, Ltd. and Bob Ward Management
Services 10/

Rev, 1 Feb, 1979,
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REPORTED SOCKEYE CATCH AND NUMBER OF FISHERMEN |
INDIAN FOOD FISHERY IN THE MIDDLE FRASER TABLE 3.5-34
- AND THOMPSON RIVERS (1972~1376)
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A B
Number of Fishermen 5,800 1,880
Total Catch (fish) 806,000 180,300
Catch per Fisherman (fish) 147 101
Average Weight 2.7 kg 2.7 kg
Total Weight per Fisherman 400 kg 276 kg
Average Price Per kg" $ 0.64 $ 0.64
Gross Value per Fisherman $ 1,215 $ 840
Direct Cost Per Fisherman™" $ 40 $ 40
Net Value per Fisherman $ 1,175 $ 800
Net Total Value $6.8 million $1.5 milliom
Population (1872 estimate) § 16,900 § 16,900
Net Value per Capita 3 400 3 90

*

Woodwards, Kamloops, 1977 average price of Sockeve, de-
flated to 1972 using the Consumer Price Index.

**  Assumed at a level of $40 per year.

Prepared by: Strong Hall & Associates, Ltd. and Bob Ward Management
Services 10/

BRITISH BASCO SERYICES OF CANADA LIMITED, Environmental Consultants
_COILUMBIA INCOME VALUE OF SUBSISTENCE FOOD FISHERY
HYDRO AND TO INDIAN PEOPLE IN THE FRASER RIVER BASIN
POWER 1972
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Area p-1 D-2 D=3 D=4 Total
Private Accommodation Units 90 890 2504 6 3490
Parks Branch Facilities:
Campsites 60 60 289 75 484
Picnic tables 25 46 63 30 164
BRITISH EBASCO SERVICES OF CANADA LIMITED: Environmental Consultants
COLUMBIA )
HYORO aND |ESTIMATED ACCOMMODATION UNITS IN AREA D ~ 1977] TABLE 3.5-36
POWER :
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[ . fum of Hoimalized Scores
. Original Humericgl Raskios of ¥ieua Nogmaliged Rapking of ¥isual Unjts and level of Visual Qualtry
Visual Quality Tevel of
VISUAL QUALITY: Unity Variety Vividnasa Unity Variecy Vividoossa Numarical Rank® Viaual Quality
B
ASSESSOR: 1 2 k] 1 2 3 1 2 3 1 2 3 i 2 3 1 2 k}
VISUAL 1MIT:
Harble Canyon 42 1 43 | 44 37 35 | 35 |40 j42 |41 7 & ¥ 7 3 5 7 6 7 57 Outstanding
upper Hat Creek Valley |37 {46 |41 |33 |37 {40 |30 [ 238 |32 5 7 6 6 5 7 4 5 3 48 Outetanding
Medicine Creek Valley 28 | 45 nl2y |a3 1 27 22 9 |28 | 6} 1 2 T 2 2 5 2 0 High
’ cattle valley . kY 32 M 31 » i 33133 | 5 2 3 5 [] 2 3 3 H 32 High
Itighway #12 3 |3 |26 |26 |26 131 |28 |28 {33 4 1 k) k] 4 4 3 1 4 - 27 Average
cache Creek 27 |29 132 |22 |3 f29 J21 30 )32 2 1 4 2 2 b ] 1 2 3 18 Failr to Poor
thampson River 30 134 141 128 J35 139 128 | 40 } 37 3 2 6 4 4 7 k) 6 ] 40 High
Highway #1 . 23 |38 )30 |20 129 {24 |20 )] 36 | 26 1 4 1 1 2 i 1 4 1 117 Falr to Poor
Oregon Jack 39 [ 3% Joh |36 Y44 |37 |38 Jag |7 [ 4 H 6 7 6 6 5 5 52 Outstanding
Langlay 40 45 |44 136 |40 ) 32 37 | 4s |37 6 [3 ? 7 ? 6 6 7 5 57 Outstanding

x
Represents the sum of normalized scores for unity, vaciety, and vividness,

Prepared by: Toby, Russell, Buckwell & Partners 25/

EBASCO_SERVICES OF CANADA LIMITED; Environmentalt Consullants

BRITISH COLUMBIA HYDRO|
AND NUMERICAL RAMKING OF VISUAL UNITS
POWER AUTHORITY

TABLE 1,5-17
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STATISTICAL FALL WINTER SPRING
SITE INDEX _
(24 HOURS) WEEKDAY WEEKEND WEEKDAY WEEKEND WEEKDAY

LID 37 s 41 40
1 . LSO 29 25 34 28
LQO 25 24 27 24
LlO 42 39 40 I8
2 LSO 33 33 28 322
LQO 31 32 27 29
LlD 25 32 24 26
3 L50 21 28 19 19
LQO 15 26 18 18
LlO 26 35 28 -
4 L, 22 30 20 -
L90 21 28 18 -—
LlO 51
5 LSO 42
LQO 37
Prepared by: Harford, Kennedy, Wakefield, Ltd. 1/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA
HYDRO AND TABLE 3.6-1
POWER Values of LlO’ LSO and LQO
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STATISTICAL WINTER SPRING
SITE INDEX
(24 HOURS} WEEKDAY WEEKEND WEEKDAY WEEKEND WEEKDAY
Ly 48 45 46 46
42 38 42 38
1 n
eq(24) 47 43 45 44
Lyn 50 46 49 47
Ly 50 43 48 43
L 42 39 42 35
2 L (24)  as 42 47 41
eq
Lyp 51 46 50 44
Ly 30 37 31 28
) L 26 25 24 29
° Leg(24) 29 35 29 28
Lyn 33 36 32 35
Ly 34 42 27 -
¢ Pen w e m
eq
Ldn 34 41 32 --
Ly 50
5 Ln 49
Leq (39 50
Lyn 56

Prepared by: Harford, Kenmedy, Wakefield, Ltd. 1
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Values of I‘d’ L, L (24) and L
n’ Teq

dn
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SITE ‘ MONITORING PERIOD CARS TRUCKS TOTAL % TRUCKS
Fall Weekday 137 £6 223 39
Fall Weekend 174 £4 228 24
1 Winter Weekday 176 24 200 12
Winter Weekend 180 25 208 12
Fall Weekday 203 114 317 36
Fall Weekend 145 €&l 206 30
2 Winter Weekday 121 35 156 22
Winter Weekend 113 8 121 7
Fall Weekday 23 10 33 30
Fall Weekend 17 19 il
5 Winter Weekday 4 0 it
Winter Weekend 6 1 7 14
Fall Weekday 5 0 5 0
Fall Weekend 1 0 1 0
4 Winter Weekday 0 0 0 0
Winter Weekend 0 0 0 0
Prepared by: Harford, Kennedy, Wakefield, Ltd. 1/
BRITISH EBASCO SERVICES OF CANADA LIMITED, Environmental Consultants
=OLUMBIA .
TRAFFIC LOG FOR -
‘ TAR 2.6-
HYDORO AND ENTIRE DAY (24 HRS.) LE 3.6-3
POWER 7
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Site Date Time Temperature Relative Wind Wind
°c Humidity Speed Direction
{%) (km/h) (°True)
1 Qct. 23 8:15
10:28 0
13:45 4 65
15:50 0
16:05 7 51
20:25 2 69 0
23:55 1 67 ]
Oct. 26 9:22 0 73 0
12:46 8 64 0
20:16 0
21:50 5 0
p Oct, 24 8:00 0 0
13:55 5 73 2-3 52
17:40 5 79 - 112
19:20 5 73 0
Oct. 25 8:12 2.5 84 0
12:35 8 70 2-3 217
13:07 8-16 212
13:27 16 212
14:40 2-3
15:23 16 42
20:15 -1 0
22:45 -3 0
3 Qct.29 0:01 2 69 ¢
7:56 -1 8 152
11:30 11-16 287
11:50 11-16 292
12:00 11-16
14:16 10
14:46 8 292
BRITISH EBASCO SERVICES OF CANADA LIMITED; Ervironmental Consultants
COLUMBIA TABLE 3.6-4"
HYDRO AND METEOROLOGICAL CONDITIONS DURING Sheet 1 of 2
POWER FALL MONITORING PERIODS

) AUTHORITY
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Site Date
3 Oct. 2%
Oct. 30
4 Oct. 31
Nov. 1

Time

16:
20:

il:
11:
12:
16:
17:
19:
19:
20:
22:
23:

10:
11:
15:
15:
16:
20:

12:
14:
18:
19:
23:

Temperature
oc

Relative
Humidi ty
(%)

74
82
43

49

59

63

54

33

38

65

Source: Harford, Kennedy, Wakefield, Ltd. 1/

Wind
Speed
(km/h)

5-8

16
19
29
24

16
18

o O O O ™

§-11
11-16
8-11
16-19

QO O o O O

Wind
Direction
(CTrue)

292
152

267
187
142
142
190

367
ig2

102
172
167
107

BRITISH
COLUMBIA
HYDRO AND
POWER
AUTHORITY
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NEAREST

NOISE B.C. HYDRO RELATIVE WIND WIND
MONITORING g DATE TIME TEMPERATURE HUMIDITY SPEED DIRECTICON
SITE WEATHER °c 5 (km/h)  Ctrue
STATION
1 3 Feb. 20 8:00 -2 96 14 60
9:00 -2 54 13 65
10:00 0 90 11 65
11:00 2 82 11 65
12:00 3 72 3 75
13:00 ] 61 3 20
14:00 8 55 5 45
15:00 10 51 s 35
16:00 10 47 6 45
17:00 9 47 6 55
18:00 8 53 5 60
19:00 7 61 6 50
20:00 5 70 5 50
21:00 3 79 2 50
22:00 3 83 5 45
23:00 3 85 -3 75
24:00 1 93 3 60
Feb. 21 1:00 1 72 6 60
2:00 o2 51 5 275
3:00 0 62 3 275*
4:00 -3 73 2 320**
5:00 -3 81 8 55
6:00 -3 81 8 60
Feb. 10 23:00 2 92 3 SO
24:00 1 a3 2 1485
Feb. 11 1:00 1 95 2 185
2:00 0 94 2 185*%*
3:00 1 94 3 285
4:00 -2 94 P 275
5:00 -3 - 93 2 275
6:00 -3 93 2 275"
7:00 -3 93 3 30
March 9 7:00 -7 89 3 45
8:00 -7 81 3 45
9:00 -5 61 3 25
10:00 -1 45 ] 23z
11:00 2 40 11 235
12:00 4 37 10 235
13:00 S 34 1¢ 240
14:00 & 31 1] 255
15:00 6 24 11 245
16:00 5 41 11 245
17:00 5 45 10¢ 245
18:00 4 47 3 255
19:00 2 55 0 255
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA TABLE 3.6-5
HYDRO AND METEOROLOGICAL CCONDITIONS DURING Sheet 1 of 4
| WINTER MONITORING PERIODS
POWER
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OISE NEAREST RELATIVE
MO§I§ORING 3.C. HYDRO  DATE TIME TEMPERATURE HUMIDITY  WIND WIND
STTE WEATHER o¢ % SPEED  DIRECTION
STATION (km/h)  Ctrue
2 2 Feb. 14 8:00 -7 89 2 190*
9:00 -6 88 3 170
10:00 -1 74 2 190*
11:00 3 63 2 150+
12:00 4 43 8 90
13:00 3 46 10 90
14:00 4 45 8 90
15:00 4 45 6 90
16:00 3 47 3 100*
17:00 2 54 2 75%
18:00 0 64 2 a5
19:00 -1 73 2 100
20:00 -2 81 2 95
21:00 -2 84 2 95
22:00 -3 86 2 100
23:00 -3 87 5 245
24:00 -3 87 3 270*
Feb. 15 1:00 -4 91 2 220*
2:00 -5 92 2 220*
3:00 -6 92 2 210¢
4:00 -5 91 3 60
5:00 -4 90 2 210
‘ 6:00 -2 91 3 240
Mar. 6 8:00 -4 90 2 155
9:00 -3 86 2 155+
10:00 0 72 2 195
11:00 3 53 3 195
12:00 5 40 11 195
13:00 5 38 10 210
14:00 5 40 10 180
15:00 5 37 14 210
16:00 5 37 11 210
17:00 5 35 11 200
18:00 4 s 5 225
19:00 2 41 6 300
20:00 1 61 5 310**
21:00 -1 62 3 140*
22:00 -2 71 2 170*
23:00 «1 72 3 185*
24:00 -1 71 2 330*
Mar., 7 1:00 1 69 8 310
2:00 2 69 5 320
3:00 1 75 2 315*
4:00 -1 81 2 310*
5:00 -1 85 0 310
6:00 -2 89 ) 300*
BRITISH EBASCO SERVICES OF CANADA LIMITED. Environmental Consultants TABLE 3.6_-5
\ L ::;:ZB::D METEOROLOGICAL CONDITIONS DURING Sheet 2 of &
1 POWER WINTER MONITORING PERIODS

AUTHORITY
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NEAREST

NOISE B.C. HYDRO RELATIVE WIND WIND
MONITORING WE&TI‘ER DATE TIME TEMPERATURE HUMIDITY SPRED DgRECTION
SITE ST-ATION oC % {(km/h) true
3 5 Feb. 18 7:00 -4 71 5 190*
8:00 -5 71 5 180
5:00 -3 71 3 170=
10:00 -2 64 2 108
11:00 1 56 3 10Q%>
12:00 2 54 3 358
13:00 2 61 10 355
14:00 2 T 65 10 355
15:00 3 66 & 360
16:00 3 65 o) 355
17:00 2 67 3 355
18:00 -1 78 3 360
19:00 -2 85 3 340*
20:00 -2 84 13 280*
21:00 -3 84 & 210
22:00 -3 84 ] 200
23:00 -3 84 3 220
24:00 -4 as 3 205+
Feb. 19 1:00 -4 88 5 210
2:00 -5 8s 8 200
3:00 -5 86 5 195
4:00 -5 86 5 183
5:00 -5 8% 5 190
6:00 -5 86 5 150
Feb. 19 8:00 -5 86 3 180
9:00 -3 87 3 185
106:00 -2 82 3 185*
11:00 0 77 2 230
12:00 0 76 3 100°
13:00 1 76 3 45
14:00 2 72 3 40
15:00 3 62 5 30
16:00 4 54 3 25 %%
17:00 3 54 2 345
18:00 2 63 2 330
19:00 0 76 5 “350*
20:00 0 80 3 290+
21:00 -1 79 3 2058
22:00 -1 79 3 190
23:00 -1 80 3 190
24:00 -1 80 Y 190
Feb. 20 1:00 -1 81 3 190
2:00 -2 82 3 195
3:00 -2 82 10 185
4:00 -2 82 Y 225*
5:00 -2 82 3 205
6:00 -2 82 5 220~
BRITISH kBASCO SERVICES OF CANADA LIMITED;Enwironmental Consultants . -
COLUMBIA - TABLE 3.8-5
METZOROLOGICAL CONDITIONS DURING Sheet 3 of 4
1 HYDRO AND WINTER MONITORING PERIODS
POWER
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NEAREST

NOISE B.C. HYDRO RELATIVE WIND WIND
MONITORING QEATHER DATE TIME TEMPERATURE HUMIDITY  SPEED DIRECTION
SITE STATION °¢ % {km/h}  Ctrue
4 2 Mar. 10 8:00 -7 91 2 40

9:00 -5 79 3 35**
10:00 -1 55 3 360"
11:00 2 34 -5 315
12:00 4 14 10 235
13:00 5 5 10 240
14:00 6 5 8 240
15:00 6 6 10 249
16:00 5 11 6 230
17:00 5 18 5 255%*
18:00 4 30 5 15%*
18:00 2 42 3 360**
20:00 1 51 P 35
21:00 1 56 3 25
22:00 1 56 3 45
23:00 1 57 3 35
24:00 1 57 3 45**
Mar., 11 1:00 1 58 2 355>~
2:00 1 59 3 45
3:00 -1 62 5 50
4:00 -1 67 5 45
5:00 -1 67 6 50
6:00 -1 65 5 45
® Variable
** Changing
Source: Harford, Kennedy, Wakefield, Ltd. 1/
BRITISH EBASCO SERVICES OF CANADA LIMITED:Environmental Consultants -
COLUMBIA TABLE 3.6-5
HYODRO AND METEOROLOGICAL CONDITIONS DURING Sheet & of &
1 POWER WINTER MONITORING PERIODS
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REGION LOCATION/SOIL GROUP AREA  (ha) WATER VOLUME (10%m>)
Sub-Region Lowlands * 790 602
I llighlands * 1440 1098
TOTAL 2230 1700
SUB~REGION Floodplain Soils 64 29
IT Upland Soils 1652 1095
TOTAL 1716 1125
SUB~REGION Floodplain Soils 183 84 ‘
III Upland Soils 1129 748
TOTAL 1312 832
SUB-REGION Floodplain Soils 25 11
v Upland Soils 750 497
TOTAL 775 5G8
TOTAL. WATERSHED 6033 4165
. 4 3
REGION SEASONAL DISTRIBUTION (10"m™ )
MAY JUNE JuLy AUGUST SEPTEMBER TOTAL
SUB-REGION 238 3213 527 408 204 1700
1 ' B
suB-~REGION
I 164 213 347 271 129 1124
SUB-REGION .
II1 119 158 258 202 95 832
SUB-REGION B T T T T e o - T
__m_,im_.;y.,..AT.ERSH-.__.-..‘ o D 9718 023 ST 508
| - L h' HED | 594 791 1290 1604 485 4164
* Based on CLI agricultural capability information
Source: Beak Consultants Ltd., 2 / Rev. 1 Feb, 1979,
BRITISH EBASCO SERVICES OF CANADA LIMITED:; Environmental Consultants
COLUMBIA : " TABLE 4.3-1
HYDRO AND POTCNTIAL IRRIGATION WATER USE IN THE HAT CRECGK VALLEY
{ POWER
. . p PART THRER
AUTHORITY THE HAT CREEK PROJECT - Detailed Environmental Studies
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ALL SEASON SPRING PASTURE(6 wks.) TOTAL
REGION SO011, GROUP AREA* WATER VOLUME*™ AREA WATER VOLUME AREA WATER VOLUME
SUB-REGION I Upland Soils** 260 198 105 19 365 217
SUB REGION Floodplain Soils 16 7 - - 16 7
I1 tUpland Soils 394 261 57 9 451 270
TOTAL 410 268 57 9 467 277
SUB-REGION Floodplain Soils 189 87 - - 189 B7
11 Upland Soils 368 248 261 42 629 290
TOTAL 557 335 261 42 818 377
SUB-REGION - Floodplain Soils - - 12 1 12 1
Iv Upland Soils 189 120 83 13 272 133
TOTAL 189 120 95 14 284 134
TOTAL Floodplain Soils 205 94 12 1 217 95
WATERSHED Upland Soils i211 827 506 83 1717 910
TOTAL ‘ 1416 921 518 84 1934 1005
43
SEASONAL DISTRIBUTION (10 'm™)
REGION MAY JUNE JULY AUGUST SEPTEMBER TOTAL
SUB-REGION 39 46 61 418 23 217
1
SUB-REGION 45 54 83 65 30 277
I
SUB-REGION 72 79 105 82 9 377
(88} '
SUB-REGION 26 28 37 29 14 134
1Y
TOTAL 182 207 286 224 106 1005
WATERSHED .
T T * Areas are expressed in hectares while water volumes are expresscd in (10“:33)
** Al] soils are assumed to be upland soils as a sufficient characterization was not available,
BRITISH EBASCO SERVICES OF CANADA LIMITLED; Environmental Consultants
COLUMBIA
HYDRO AND PROBABLE IRRIGATION WATER USE IN THE HAT CREEK VALLREY TABLE 4.3-2
{ POWER (Source: Beak Consultants Ltd., 2 /) Rev, 1 Feb, 1979,
AUTHORITY THE HAT CREEK PROJECT - Detailed Environmental Studies PART THREE
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Species Present Potential %
Chinook 128,151 257,652 100
Sockeye 2,291,607 3,647,065 60
Coho 73,048 148,883 105
Pink 470,767 805,628 70
Total 2,963,573 4,857,228 65
Source: Enviroomment Canada 6 [
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA TABLE
HYDRO AND POTENTIAL ANRUAL SALMON PRODUCTION, THOMPSON RIVER
4.3-3
POWER
AUTHORITY THE HAT CREEK PROJECT -~ Detailed Environmental Studies PART THREE




Projected Irrigated

Irrigatle Land Acreage (without project)
Upper Site.Specific Upper Site-Specific
Hat Creek Study Area* Hat Creek Study Area*
Preferred
Crop (km?) (km?) (lem?) (km?)

Tomatoes 0 1.7 0 1.6
Corn Silage 3.7 3.7 3.4 3.4
Cabbage 0 2.4 0 2.5
Hay 18.9 25.7 7.4 12.9
Pasture 15.6 32.0 5, 4wk 11.2
Total 38.2 65.5 16.2 31.7

*Exciudes a small portion of the site specific study area which occurs in the
lower Hat Creek Valley.

#%] .2 km? all-season irrigated pasture; 4.2 km? spring pasture.

Source: C(anadian Bio Resources Consultants, Ltd., 5, 6/

BRITISH

COLUMBIA
HYDRO AND

POWER

- AUTHORITY

EBASCO SERVICES OF CANADA LIMITED. Environmemial Consuitants

AREAL EXTENT OF POTENTIAL AND PROJECTED
IRRIGATED CROPLAND: SITE AREA

THE HAT CREEK PROJECT = Dstaiied Environmental Studies

TABLE 4.4-1

PART THREE
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CROPLAND _ GRAZING LAND*
Winter Feed Spring** Sunmer¥*k¥
(7 Months) (2 Months) (3 Months)
ha x Mg/ha = Mg ha + ha/AUM = AUM ha + ha/AUM = AUM

grass - alfalfa: A D:
{655) x {5.6) = 3724 (2700) + (0.62) = 4355 (2700) + (5) = 540
Projected productivity wetland hay: B, C: E, F, G, l:
without project (142) x (6.8) = 966 (4800) + (1.23) = 3903 (45,000) + (6) = 7500
apring pasture; NE
{520) + (0.6) = 867 (7,000) + (10) = 700
all-season pasture: all season pasture:
(170} + (0.5) = 340 (170) + (0,5) = 340
Total 5527 Mg 9465 AUM 3081 AuUM
Animals 347 6% %%k 4733 3027

*Grazing land vegetation assoclations: A = Kentucky Bluegrass; B = Bunchgrass - Kentucky Bluegrass;

C = Sagebrush - Bunchgrass; D = Douglas-fir - Bunchgrass; E = llighland Grasalands and Alpine Tundra;

F = Douglas-fir - Bunchgrass - Pinegrass; G = Douglas-fir - Pinegrass; H = Engelmann Spruce - Grouseberry -
Pinegrass; J = Engelmann Spruce - Lupines - Grouseberry, Engelmann Spruce - Grouseberry - White Rhododen-
dron, Engelmann Spruce - Salix app. - Heather, Engelmann Spruce =~ lorsetail.

**Assumed that present range carrying capacity will improve over a 20 year interval to a level 60-70
percent of potential (Table 3.4-24).

***Assumed that present summer range productivity and timber removal (clear cutting) rate remain the same,

**#%kAsgumed that one AU, including allowance for required number of bulls, requires 1.59 Mg forage over a
6 month interval; and that cattle graze on hay land stubble for one month in faii.

Source: Canadlan Bio Resources Consultants, Ltd. 6 /
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA SEASONAL CATTLE PRODUCTIVITY PROJECTED TABLE 4.4-2
HYDRO AND FOR TIUE WITHOUT - PROJECT CASE
POWER
. PART THREE
AUTHORITY THE HAT CREEK PROJECT - Detailed Environmental Studies




Other

Local Regional Toral

Study Area Kamloops Commmities Region*
1976 3,450 26,300 4,850 34,300
1978 3,508 28,150 4,760 36,410
1980 3,740 30,200 5,000 39,195
1582 4,195 32,300 5,255 41,715
1984 4,195 34,650 5,515 44,3525
1986 4,385 37,100 5,800 47,245
1988 4,535 38,750 6,090 50,330
1990 4,685 42,600 6,400 53,635
* Total population rounded to the nearest 100,
Prepared by:; Strong Hall & Associates, Ltd. 1/
BRITISH EBASCC SERVICES OF CANADA LIMITED; Environmenial Consultants
coLumsia PROJECTED LABOUR FORCE IN THE HAT TABLE 4.5-1
MYDRO AND | CREEK REGION WITHOUT THE HAT CREEX PROJECT
POWER 1976-1990
AUTHORITY |THE HAT CREEK PROJECT - Detailed Environmental Studies PART THREE




LOCAL AREA DISTRIBUTION AT CREEK REGION

Ash- Cache Unincor- Local Other Regional Total .,

croft Creek Clinton Lillooet porated TOTAL Area  Kamloops Communities Region
1976 2,030 1,050 810 2,220 1,390 * 7,500 7,500 58,300 11,500 77,300
1978 2,100 1,095 810 2,220 1,390 7,615 7,615 61,900 11,900 81,400
1980 2,455 1,205 810 2,220 1,390 8,080 8,080 65,500 12,300 85,900
1982 2,455 1,205 1,155 2,785 1,390 8,990 8,990 69,200 12,800 91,000
1984 2,455 1,205 1,155 2,785 1,390 8,990 8,990 73,400 13,300 95,700
1986 2,685 1,355 1,155 2,785 1,390 9,370 9,370 77,600 13,800 100,800
1988 2,860 1,475 1,155 2,785 i,390 9,665 9,665 82,300 14,300 106,300
1990 3,035 1,595 1,155 2,785 1,390 9,960 9,960 86,900 14,800 111,700
* Estimated by Strong MHal} § Associates Ltd.

(Does not include Indian Reserves)

*x Total population rounded to the nearest 100,

Prepared by: Strong lall & Associates, Lid, 1/

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consuitants

COLUMBIA
HYDRO AND POPULATION PROJECTIONS WITHOUT TIlE IIAT CREEK PROJECT
POWER 1976-1990

AUTHORITY THE HAT CREEK PROJECT - Detlailed Environmental Studies PART TIREE
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Local Area Total Region

($ Millien) ($ Million)
1976 42.0 453.8
1978 43,2 505.1
1980 47.0 563.8
1982 53.8 631.4
1984 53.8 701.9
1986 56.9 781.6
1988 59.4 872.0
1990 . 61.8 969.4

Prepared by: Strong Hall & Associates, Ltd. 1/

BRITISH EBASCO SERVICES OF CANADA LIMITED: Environmental Consultants

COLUMBIA PROJECTED TOTAL INCOME WITHOUT THE TABLE 4.5=3
HYDRO AND PROJECT, HAT CREEK REGION

POWER 1976-1990
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Construction sllirect
In Service Labour Force Operating
Project Location Year Peak Labour Torce
1. Rock Crushing Plant Ashcroft/MacAbee 1977 50 40
2. Columbia Lime Clinton 1981 160 125
3. Bethlehem Lake Zone llighland Valley 1979 1,050 180*
4. lornex Expansion Highland Valley 1979 1,600 400
5. Lillooet Prison Lillooet 1982 150 200
6. Valley Copper Phase II Righland Valley 198S 2,050 550
7. Copper Processing Plant Highland Valley 1987 1,000-1,500 425
8. Highmont Mine liighland Valley 1990 1,050 425
9. Kelly Lake/Nicola Kelly Lake to 1988 285 -
Transmission Line Nicola
* In addition, 20 indirect jobs in equipment
repair and maintenance and steel ball manu-
facturing have been assumed.
Prepared by: Strong Nall & Associates, Ltd. 1/
BRITISH EBASCO SERVICES OF CANADA LIMITED:; Environmental Consultants
COLUMBIA : TABLE 4 .54
HYDRO AND ECONOMIC DEVELOPMENT PROJECTS, 1976-90
POWER
AUTHORITY THE HAT CREEK PROJECT ~Detailed Environmental Studies PART THRER




Ashcroft# Cache Creek* Clinton* Lillooet*

AUTHORITY |JTHE HAT CREEK PROJECT = Detailed Environmental Studiss

1876
1977 35 20
" 1978
1979 175 60
1980
1981 170
1982 285
1983
1984
1985 115 78
1986
1987 90 60
1988
1989
1990 90 ' 60
* Detailed methodology for determining the
community location of incremental employ-
ment recipients is developed in the
Socio-economic Report.
Prepared by: Strong Hall & Aésdciates, Led. 1/
SRITISH EBASCO SERVICES OF CANADA LIMITED; Environmentai Consuitants
COLUMBIA TOTAL EMPLOYMENT INCREMENTS IN THE LOCAL TABLE 4.5-5
HYDRO AND STUDY AREA WITHOUT THE HAT CREEK PROJECT
POWER 1876.1000 PART THREE
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Estimated
Unit Household Municipality
Type Size Ashcroft Cache Creek Clinton Lillooet
Single Family .
and Duplex 3.6 160-165 95 - 100 60-65 95-100
Mobile llomes 3.6 70- 75 40 - 45 15-20 25- 30
Multi-Family 2.1 55- 60 35,-_- 40 10-15 20- 25
Prepared by: Strong Hall & Associates, Ltd. 1/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA TABLE 4.5-6
HYDRO AND RANGE OF REQUIRED DWELLING UNITS
POWER
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Location 1981 1986
Highway No. 1

China Bar Tunnel* 11,000 7,500
Highway Ne. 1

South of Ashcroft 9,900 &,700%
Highway No. 1

A Cache Creek* 14,900 10,100
Highway No. 97

South of Carquile 8,500 10,000
Highway No. 12

East of Pavilion 500 550
Highway No. 12 West

of Highway No. 97 800 850
* Interpolated and extrapclated from Ministry

trend data and 1986 projectioms.

Source: Strong Hall & Associates, Ltd. 1/.

1991

8,900

§,000

12,000

11,500

600

900

of Highways

BRITISH kBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA PROJECTILD TRAFFLiC GROWLH AT SELECTED POINTS
HYDRO AND HAT CREEK STUDY REGION

POWER {JULY-AUGUST AVERAGE DAILY VEHICLES)

TABLE 4,5-7
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) o Selected Years
Fiscal Factor Municipality 1978 1980 1982 1984 1986 1988 1990
Ashcroft 2100 2455 2455 2455 2685 2860 3035
Estimated Cache Creek 1095 1205 1205 1205 1355 1475 1595
Population Clinton 810 810 1155 1155 1155 1155 1155
Non-Property Ashcroft 229.5 284.5 263.5 263.5 299.5 317.5 337.5
Tax Revenues Cache Creek 116.0 133.5 126.5 126.5 150.5 161.0 175.0
($ +000) Clinton 91.0 91.0 127.0 122.0 122.0 122.0 122.0
Revenue Required Ashcroft 174.5 185.0 206.0 206.0 253.5 271.0 287.5
from Project Cache Creek 114.0 114.90 121.0 121.0 120.0 134.5 136.5
($ +000) Clinton 26.0 5.0 48.5 53.5 53.5 53.5 53.5
Total Ashcroft 404.0 469.5 469.5 469.5 553.0 588.5 625.Q
Expenditures Cache Creek 230.0 247.5 247.5 247.5 271.0 295.5 311.5
($ 000) Clinton 117.0 117.0 175.5 175.5 175.5 175.5 175.5
Projected Ashcroft 4935.0 5769.0 5769.0 5769.0 6310.0 6721.0 7132.0
Taxable Cache Creek 4347.0 4760.0 4760.0 4760.0 5298.0 5723.0 6125.0
Assessments Clinton 1822.5 1822.5 2599.0 2599.0 2599.0 2599.0 2599.0
Ashcroft 35.4 32.1 35.7 35.7 40.2 40.3 40.3
Projected Tax Cache Creek 26.2 24.0 25.4 25.4 22.7 23.5 22.3
{Mill Rate) Clinton 14.3 14.3 18.7 20.6 20.6 20.6 20.6
Prepared by: Strong liall & Assoclates, Ltd.
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA TABLE 4.5-8
HYDRO AND PROJECTED MUNICTIPAL FISCAL FACTORS
POWER
UTHORITY THE HAT CREEK PROJECT -Detailed Environmental Studies PART TIREE




& | ] 1 &
"Leq"™ (0.5 HR) Values
Measurement NDistance From Baseline "Leq" Values With Trench A
Site Trench "A" (m) (DAY) Excavation Location
1 975.4 32 33 125 m east
of drill
hole 76-138
2 706Z.0 32 38 Orill hole
76-144
3 823.0 30 49 Brill hole
76-168
Source: llarford, Kennedy, Wakefield Ltd. 1/,
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA .
HYDRO AND EXISTING AND MEASURED "Leq' VALULS AT SELECTED MONTTORING SITES NEAR TRENCIH MA™ ;Agg?
A POWER
AUTHORITY

THE HAT CREEK PROJECT —Detailed Environmental Studies
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Impact of Land Alienation

Water Use Project Area Water Quantity
T . W ;
Category Activity (ha) (10 m§?a)
Base Project Scheme:
Presently Mine 12.5 8.3
Irrigated Plant 16.2 10.7
Land Offsites 16.6 13.8
Sub-total 45,3 32.8
Projected Mine 113.0 74.8
Irrigated Plant - -
Corn Offsictes 61.5 40.6
Sub-total 174.5 115.2
Projected Mine 47.7 7.6
Irrigated Plant - -
Spring Offsites 5.7 0.9
Pasture
Sub-total §3.4 8.5
Total Mine 173.2 80.5
Projected Plant 16.2 10.7
Use Offsites 82.8 55.3
Total 273.2 156.5
Alternate Schemes:
Presently Qffsite 105.0 78.0
Irrigated
Land
Other Impacts _
Water Quantity
Water Use Category Project Activity (10" m3/a)
Loss of Present Stofage Finney Lake Dewatering 12
Conveyance Disruption Finney Creek Diversion 12%
Hat Creek Diversion 23
Total 47
* excludes 12 x 10" m¥/az of use lost due to Finnmey Lake dewatering
Source: Beak Consultants Ltd. 3/,
BRITISH EBASCO SERVICES OF CANADA LIMITED: Environmenta] Consuitants
coLumeta IRRIGATION WATER USE IMPACTS TABLE
1 HYDRO AND DUE TO PROJECT CONSTRUCTION 3.2-1
POWER
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Without Project

ASHCROFT

With Project

Year Population Usage* Population Usage
1976 2030 1847 - -
1980 2455 2234 3071 2795
1986 2685 2443 4665 4245
1990 3035 2762 5242 4770
CACHE CREEX
Without Project With Project

Year Population Usage Population Usage
1976 1050 956 - -
1980 1205 1097 1508 1373
1986 1355 1233 2330 2120
1990 1595 1451 2683 2442

*Water usage figures are m3/d

Based on assumed constructicn start in 197§

Prepared by:

Beak Consultants Ltd. 3/.

BRITISH EBASCO SERVICES OF CANADA LIMITED. Emvironmental Consultants
COLUMBIA TABLE
HYDRO AND POPULATICN AND SURFACE WATER USAGE

PROJECTIONS 3.2-2
POWER
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Habitat Maintenance Level

" Flushing Flow

October-March

Flow Regime (m3/s)*

Freshet

1.39¢200%) "

April-September

Optimum 0.42(60-1002) 0.42(60-100%)
Ouistanding G.28{40%) 00.42(60%)
Excellent 0.21(30%) 0.35(50%)
Good 0.14(20%) 0.28(40%)
Fair or Degrading 0.07(102) 0.21(30%)
Poor or Minimum 0.067(10%) 0.07(10%)
Severe Degradation «0.07 (= 10%) <0.07(<10%)
Recommended Hat Creek Minimum Flow
Base Flow Period October-March 0.21 m3ls
Base Flow Period April-September G.28 m3/g ,
Flushing Flows (for two week duration during May-June) 1.42 m3/s
*Based upon Upper Hat Creek Station annual discharge of 0,71 m3/3
*%% values relate to flow regime expressed as a percentage of mean annuval discharge
Prepared by: Beak Consultants Ltd. 10/,
. BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA P . TABLE
HYDRO AND APPLICATION OF THE MONTANA METHOD FOR EVALUATING 3.2.3
POWER INSTREAM FLOW REQUIREMENTS IN HAT CREEK
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Parameter* Dewatering Quality** Coal A**** Coal Br*** Coal C***»
pii 7.5 6.95 7.2 5.0
Filterable Residue 1400 2560 2735 1658

BOD 3.5 - -- --
Alkalinity (as CaCOz} 870 710 540 270
Chloride 4 74 52 40
Fluoride 0.2 G.05 0.1 0.2
Nitrate (as N) <g.06%* 7.0 5.3 0.3
Kjeldahl Nitrogen {as N) 14.0%** -- -- -
Ortho-Phosphate {as P) <0.03 ¢.3 0.2 0.1
Sulphate 140 43.95 63.9 127.8
Arsenic <0.009 0.03 0.02 0.04
Boron <0.05 6.3 0.3 0.1
Cadmium < 0.005 <0.002 <0.002 <0.002
Calcium (as CaCOS) 120 10,7 24,2 13.7
Chromium <0.010 G.25 0.075 0.05
Copper < 0.006 2.4 3.5 1.9
iron <0.08 3.3 0.9 1.0
Lead <0.015 <0.02 <0.02 <0.02
Magnesium (as CaCOs) 128 17.0 18.3 35.4
Mercury < £.0003 0.002 0.005 0.002
Sodium 315 368.2 286 174
Vanadium <0.05 <0.01 <0.01 <0.01
Zinc 1.0 6.213 0.125 0.125
* Al} parameters cxpressed in mg/l except pH which is in units.

*k Based on data for Well RII76-19 and Bucket Auger llole #7 as given in Table 3.4-1, Part Three.
*kx Does not include any contribution from blasting residuals.

*kak At low pore volume displacement (see Table 3.4-4, Part Three).

Projected Mine

Low-Grade Waste****

7.8
1520
148*****
353
40
0.08
2.4
6.15
30.0
0.06
0.12
0.002
37.5
0.2
2.45
5.7
0.02
34.02
0.004
267
0.01
0.125

ool Estimated by BEAK utilizing BOD of Total Extractable Tests and multiplying by ratio of Filterable Residue

extracted in 24 hours to Total Extractable Filterable Residue.

Source: Beak Consultants Ltd.
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Facility Component (ha)

Makeup . i

Soil Plant Water Medicine - Harry Lake Associated

Unit" Site Reserveir  Ash Disposal Ash Disposal  pacilities Total Sensitivity
15 - - 0.8 - - 0.8 Moderate
16 - - 12.5 - - 12.5 Moderate
18 - - - - 0.8 0.8 Moderate
28 - - 11.3 - - 11.3 Moderate
31 1.6 - - - - 1.6 Moderate**
34 - - - - 0.2 0.2 Moderate**
35 8.1 - - - 0.8 8.9 Moderate
37 - - - 26.3 1.2 27.5 Moderate
38 - 2.0 146.7 - 1.6 150.3 Moderate
41 5.7 5.2 - - - 10.9 Moderate
42 - 8.9 4.9 - - 13.8 Moderate
15 - - 11.8 - - 11.8 Low

47 - - 20,2 - - 20,2 Low

50 - 7.7 2.4 - - 10.1 Low

51 8.0 1.6 89.0 99.3 . 9.2 207.1 Moderate
52 - - 120.2 - - 1206.2 Moderate
54 6.5 40.4 9.3 - 4.6 60.8 Moderate
55 - - 35.2 - - 35.2 High

56 - - 85.0 - - 85.0 Moderate
57 - - - B.6 - - 8.6 High

58 66.1 0.3 - 6.5 2.2 75.1 Moderate
59 - - - 24.3 - 24.3 Moderate**
60 3.2 - - 19.8 0.5 24.5 Moderate
Lake 0.9 - - - - 0.9 -

finclassified - - 60.7 2.4 - 63.1 -

* See Map

A_Aa b 1/
-4a,b LY,

**  Depotes units with a moderate overall sensitivity fating but highly sensitive to a specific soil parameter,

Source: TERA Environmental Resource Analyst, Ltd. 1/,

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consuitants
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Facility Component {(ha)
Vegetation Construction Plant  Makeup Water Medicine Creek llarry Lake
Association Camp Site Reservoir Ash Disposal Ash Disposal Total  Sensitivity
Engelmann Spruce Grouseberry - - 57.9 31.0 6.5 95.4 Low
Pinegrass
Douglas-Fir-Pinegrass 1.1 71.0 6.6 328.0 31.8 438.5 fow
Douglas-Fir-Bunchgrass 1.3 - - - - 1.3 Moderate
Pouglas-Fir-Bunchgrass- - - T - 8.5 8.5 Moderate
Pinegrass
Willow-Sedge Bog - - - 8.1 - 8.1 High
Kentucky Bluegrass 0.8 22.4 7.6 306.7 133.8 471.3 Low
Source: TERA Environmental Resource Analyst; Led. 1/.
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consuliants
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Enge lmann Ponderosa
Total Spruce Pine-
Facility Lodgepole Douglas-£ir/ Douglas-fir/ Mid Elev
Facility Area (ha) Pine Pinegrass Bunchgrass Aspen Grassland
*
cpl 13.2* 13.2*
* * %
Cp2 0.02 0.02
CP3 0.06 0.06
* * .
CP4 0.02 0.02
* *
CP5 0.06 0.06*
CP6 3.1 1.1 1.2 0.8
rl 92.0 9,2 59.8 23.0
P2 1.1 ' 1.1
P3 0.3 0.3
P4 67.3 57.2 . 6.7
P5 4.8 .1 0.5 0.2
Subtotal 168.7 57.2 17.8 1.2 60.3 32,2
% Local
Study Area 0.1 0.2 <0.1 <0.1 2,2 0.6
Affected

7H“acility overlaps with Pl, areas not included in subtotal.

Source: TERA Environmental Resource Analyst, Ltd. 2/.

BRITISH
COLUMBIA
HYDRO AND
POWER

EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants

HABITATS LOST BY CONSTRUCTION

TABLE

OF PROPOSED HAT CREEK TUERMAL GENERATING PLANT 3.3-3

AUTHORITY

THE HAT CREEK PROJECT - Detailed Environmental Studies PART FOUR




Engelmann
Total Spruce
Facility Lodgepone Douglas-fir/ Mid Elev
Facility Area (ha) Pine Pinegrass Aspen Grassland Bog Waterbodies

Base Scheme Ash .
Pond plus Convey- 673.6 218.0 149.0 60,8 232.6 13.2
ance System

Wet Alternative
Ash Pond for Fly

854.2 218.0 176.5 63.7 381.5 13.2 1.3
Ash; Dry Dump .
for Rortom Ash
Difference from +180.6 _ +27.5 +2.9 +148.9 _ +1.3
Base Scheme
Dry Ash Scheme #I 303.6 ' 72.9 2.9 226.5 1.3
Difference from -370.0 -218.0 -76.1 257.9 -6.1 13,2 +1.3
Base Scheme
Dry Ash Scheme #II 260,5 ' 45.8 2.9 210.5 1.3
Difference from ~413.1 -218.0 -103.2 ~57.9 C L2201 ~13.2 ‘1.3

Base Scheme

Source: TERA Environmental Resource Analyst, Ltd. g/.

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
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Land Alienated by Project
(Site Specific Study Area)

Projected Probable Proiected Probable Graziong Land
Irrigated Land Deeded and Leased Grazipg Permit

Entire Entire Entire
Farm Plant Mine Project  Plant Mine Project  Plant Mine Project

Unit (ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha)

4 0 0 0 0 177 207 0 0. 0

5 0 921 178 . 156 681 1,019 0 0 0

6 0 14 16 0 B62 961 1] 0 0

7 0 13 26 0 245 269 0 0 0

8 7 0 13 361 3 397 279 4 3l

9 0 0 3 0 0 14 36 14 63

11 0 0 <1 1] 0 <1 0 0 0

13 0 0 5 0 0 0 0 0 0
Unclassified 0 26 32 0 200 210 0 0 0
Total 7 144 273 517 2168 3077 315 18 373

Source: Canadian Bio Resources Consultants er-AQI-

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA
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Deeded Land Leased lLand . Permit Land
Current Project Current Project Current Project

Farm Acreage Requirements Acreage Requirements Acreage Requirements
Unit (ha) {ha) {percent) (ha) (ha} (percent) (ha) {ha) (percent}

1 368 - - 604 - - 5,274 -

2 246 - - 355 - - 4,831 - -

3 62 - - 643 - - * - -

4 651 11 1.7 3,811 196 5.1 4,049 - -

5 4,973 76 1.5 9,267 1,121 12.1 12,658 - -

6 2,037 318 15.6 4,955 659 13.3 25,915 1 <0.1

7 199 20 10.1 772 276 35.8 4,121 - -

8 1,165 8 7 1,695 402 8.6 14,18¢ 10 2.2

9 820 5 .6 2,672 13 0.5 15,236%* 63 0.4

10 - - - 732 - - 2,751 - -

11 2,300 - - - - - ol - -

12 - - - 3,196 - - Ehk - -

13 340 5 1.5 340 - - - - -
Unclassified 19,039 222 1.2 7,068 21 0.3 32,085 - -
Total 32,200 665 39,200 2,688 ' 121,100 373

* Also utilizes portion of Farm Unit § permit land

** Also uti

*** Also uti

lizes portion of Farm Unit 6 permit land

lizes portion of Farm Unit 9 land

Source: Canadian Bio Resources Consultants Led. 3/.
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consuitants
COLUMBIA L ' ' - AL
HYDRO AND EFFECT OF TOTAIL PROJECT LAND REQUIREMENTS 3 3:6
{ POWER ON FARM UNITS OF TIE LOCAL STUDY AREA
AUTHORITY THE HAT CREEK PROJECT - Detailed Eavironmental Studies PART FOUR




] N . t ' 1 & . 8 » i § [ (] ] ] ] ]
Facility Component
Topsoil Topseil Low Grade
Soil Mine Pit Medicine Creek North Valley Houth Meadow  Stock- Stock- Coal Other
Unit* No. 1 Waste Disposal Waste Disposal Waste Disposal pile B pile C Stockpile Facilities Total Sensitivity
4 39.3 - 15.4 - . - - - 5.6 60.3 Moderate
6A 49.0 9.3 64,7 - - - 28.6 151.6 Moderate
6B 40.5 - - - - - - - 40.5 thigh
7 - 4.9 - - - - 2.0 6.9 Moderate
10 - - - 76.5 - - - 1.6 78.1 tHigh
16 8.9 - - - - - - - §.9 Moderate
17 131.9 - - - 61.8 - - - 193.7 ifigh
18 59.5% - 0.1 - - - - 16.4 76.0 Moderate
19 100.8 - - - - - - - 48.5 149.3 Iligh
20A 8.1 - - - - - - - 8.1 High
208 8.1 - - - - - - - 8.1 iligh
20C 16.6 - - - ~ - - - 16.6 High
20D 68.1 - - 17.8 - - - 1.2 87.1 High
20E 23.1 - - - - - - - 23.1 ltigh
21 57.4 - - - - - - - 57.4 iligh
31 - - - 32.0 - - - - 32.0 Moderate**
34 - 60.7 - 25.0 - 19.0 - 4.6 109.3 Moderate**
35 - 59.1 - - - - 71.3 3.3 133.7 Moderate
36 - 23.5 - - - - - 0.4 23.9 Moderate
37 - 4.0 - - - - - 1i.1 15.1 Moderate
i8 - 2.0 - - - - - 0.4 2.4 Moderate
42 - 43.7 - - - - - 0.8 44.5 Moderate
47 - 1.6 - - - - - 0.4 2.0 Low
50 - 58.7 - - - - - 1.6 60.3 Low
51 38.8 38.8 - 2.0 - 73.1 50.6 9.7 213.0 Moderate
52 - - - - - - 0.8 0.8 Moderate
53 - 28.3 - - - - - - 28.3 Moderate
54 - - - - - -~ 0.8 0.8 Moderate
55 - 5.7 - - - - - - 5.7 fligh
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA TABLE
HYDRO AND AREAL SUMMARY OF SOILS DISTURBED DURING MINE CONSTRUCTEON 3.3-7
\ POWER Sheet 1 of 2
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Facility Component
Topsoil Topsoil Low Grade
Soil Mine Pit Medicine Creek North Valley llouth Meadow  Stock- Stock- Coal : Other
Unit* No. 1 Waste Disposal Waste Disposal Wastc Disposal pile B pile € Stockpile Facilities Total Sensitivity
56 - - - - - - - 0.8 0.8 Moderate
57 - 137.2 - 129.9 - - - 1.6 268.7 ligh
58 - - - - - - - 1.2 1.2 Moderate
59 - 23.9 - - - - - - 23.9 Moderate**
60 - - - - - 7.3 1.6 1.2 10.1 Moderate
62 92.7 - - - - - - - 92.7 Moderate
63 - - - 83.0 - - - 0.4 83.4 Iigh
64 - - - 51.0 - - - 2.4 53.4 High
ROCK .
lourcror - - - 91.9 - - - 4.0 95.9 Low
UNCL. 24,2 s - 41.3 - = - 5.9 71.4 -
® See Map 4-4a,b 1/

** Denotes units with moderate overall sensitivity rating but highly sensitive to a specific soil parameter.
Source: TERA Environmental Resource Analyst, Ltd. 1/.

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
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-
Medicine  Morth Routh low
Creek valley Headow Topsell Topseil  Topeoll Coal Grade  Fewporary Malan-
vegetation Construc- Mina Plt Haate Haate Waste Stock- Stock- Stock- Blending Coal Topsoll Coal tenance Dralnusge Senal -
Association tion Camp Ho. 1 Dump Dusmp Dump Lagoone pile A* pile B* pile C* Arvea Stockpile Stockpile Conveyors Buildings ULitches Totsl tivicy
Englemann Spruce - - - - - - - - - - - - - - - 1.0 1.0 Low
Grouseberry -
Pinegrasn
Povglas-flc - - 120.5 114.5 2.1 165,40 0.4 - - 10,1 - 66,7 - 5.5 - 160 00,8 laow
Plnegradgs
Douglaa-fiv - - 137.6 - 16,0 5.7 - - - - 4.8 - - 12,2 - 0.2 176.5 Hoderste
Pinegraga
pouglas-ficx ~ Bunch- 6.8 92,7 232.0 - 4.5 1.3 22,8 - 32,6 22.4 1.4 2.8 - - 6.0 431,13  moderate
graga - Pinegrass
Riparlan - 6.0 - 2.4 - - - - - 1.5 - - - - - 9.9 igh
Willow - Sedge Bog - 2.2 - - - - - - - - - - - - - 2.2 gh
Kentycky Blue- - 3.7 138.1 16.4 126.0 1.2 - - 55.2 - 49.4 - 12.4 2.6 6.0 411.0 Low
grags
Bunchgrase - Ken- - 7.8 2.6 - - - - - 1,6 0.7 - - 0.39 - 0.1 13.19 low
tucky Bluegrass
Sagebrush - Blue- - 388,7 - 3.7 - - - 32.3 - - - - - - 0.5 425.2  High
bunch Wheatgrags
Bunchgrass - Ken- - 7.8 - - - - - 29.5 - - - - - - 1.8 39.1 K Cr*
tucky Bluegrass/
Salilne Depreasion
Complex
¥entucky Bluegrass/ - - - 1.4 - - - - - - - - - - - 1.4 N C
Riparian Complex
Douglas-fir - Spirea -~ - - - - 11,5 0.4 - - - - - - - - 14 115.3 K ¢
Bearberry/Douglas- )
fix - Bunchgrass -
Pinegrass Complex
Douglas-fly - Spirea - - - - - - 0.5 - - - - - - - - . 0.5 HC
Bearberry/Douglas-
fir - Bunchgraege
Complex
*Topsoil stockplle ™A™ ls found near the proposed mine entrance; "B nesr the existing landing strip; end "C" in the area south of Medicine Creek.
*aN C - denctes Not Classifled,
Source: THFRA Environment2l Resource Analyst, Ltd, 1/,
BRITISH COLUMBIA HYDRO EBASCO SERVICES OF CANADA LIMITED: Eavironmemal Consultants e
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Ponderosa Low Elevation
Total Pine Hid Grassland
Facilicy Douglass-fir- Douglas-Cix Elevation Saline Exposed
Facilicy Area (ha) Pinegrass Bunchgrass Aspan Riparian Grassland Depression Sagebrush Bog Waterbodies Rock
Open Pit #1 652.0 & 115,90 130.4 168.8 19.2 33.6 3815 7.7 3.8 -
ttadicine Creek Waste Dump 487,12 219.2 121.8 14,6 - 1316 - -~ - - -
Houth Headow Wastae Duep 615.1 387.5 73.8 24,6 - 116.9 - - - - 12,3
3 Horeh Valley Waste Dump 48.0 2.9 17.8 3.8 20.6 - 2.9 - - -
Lagoon 1 1.2 ' 1,2 - - - - -
Lagoon 2 0.4 0.4 - - - - -
Lagoon 3 0.4 0.4 - - - - -
Lagoon 4 0.8 0.8 - - - - -
Lagoon 5 Q.5 0.5 - - - - -
Lagoon B 7 0.5 0.5 - - - - -
Topsoil Stockpile, Mine 22.8 20,1 1.7 - - - - -
Entrance
Topsoil Stockplle, Landing Scrip 61.8 35.8 26.0 - - -
Topsoll Stockplle, South 99.4 0.8 2.9 57.7 - - - -
Medicine Creek
Coal Blending Area 29,5 18,2 5.0 1.2 - 5.0 - - -
Low Grade Coal Stocking Area 123.5 66.7 1.4 49.4 - - - - -
Tempordry Topsoil Stockpile 59.1 19.1 - 40.0 - - -
Conveyora 30.5 5.5 12.2 12.8 - - - - -
Shop & Malntensnce Butldings 2.6 1.3 L3 - - - - -
Drainage Dltchen 35.0 14,6 8.4 a1 5.1 1.9 1.2 - - 0.1
Binw Comsivuciion Camp lousing 5.1 5.1 - - - - -
and Parking .
Hine Construction Sanitary 0.02 0,02 - - - - -
Efftuent Treatment Plant
Mine Constructicn Camp 0.07 0.07 - - - - -
Effluent Treatment Basin
Hine Construction Camp Substation 0.02 0.02 - - - - -
Hine Coastruction Canp 0.06 0,06 ' - - - - -
Water Storage Reservolir
Mine Construction Camp Water o 0.2 2.9 0.2 - - - -
Water Supply Pipeline . -
Subtotal 2,393.87 898.8 446,07 51.5 4.7 338.9 149.2 458,6 7.7 3.8 1286
Percent (%) of Local Study Area 1.5 1.4 3.3 2.0 2.4 6.2 kN | 68,5 1.2 0.5 L.8
Affected
Source: TERA Environmentsl Resource Analyst, Ltd. 2/,
iy = SRITISH COLUMBIA HYDRO EBASCO SERVICES OF CANADA LIMITED; Eavironmental Consultants
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Facility Component
Soil Access Airstrip Other Offsite
Unit* Road Airstrip Access Road Facilities Total Sensitivity
3 - - - 6.9 6.9 Moderate
4 - - - 11.5 11.5 Moderate
6A 3.2 - - 4.8 8.0 Moderate
7 - - - 0.4 0.4 Moderate
14 - - - 8.5 8.5 igh
i6 - 4.8 0.8 0.1 5.7 Moderate
17 - - - 6.5 6.5 High
18 - - - 9.5 9.5 Moderate
i9 2.4 - - 12.5 14.9 High
20A 5.7 - - - 5.7 High )
22 - - - 0.4 0.4 iligh
24 - - 0.8 - 0.8 Moderate
25 3.6 13.8 2.1 3.1 22.6 High
27 - 16.2 0.8 - 17.0 Mocderate
29 0.4 - - G.8 1.2 Itigh
30 0.4 - - - 0.4 High
31 2.4 - - 3.3 5.7 Moderate**
32 - 2.0 - - 2.0 Moderate
34 2.8 - - 4.1 6.9 Moderate**
36 6.2 - - 4.2 10.4 Moderate
37 5.7 - - 1.6 7.3 Moderate
38 16.2 - - 10.7 26.9 Moderate
39 5.3 - - - 5.3 Moderate
40 1.2 - - - 1.2 Moderate
41 - - - 0.4 0.4 Moderate
42 2.8 - - - 2.8 Moderate
45 5.1 - - - 9.1 Low
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA _ TABLE
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Facility Component
S0il Access Airstrip Other Offsite
Unit* Road Airstrip Access Road Facilities Total Sensitivity
46 4.5 - - - 4.5 Low
47 15.0 - - 3.6 18.6 Low
48 1.2 - - - 1.2 Low
19 - - - 1.2 1.2 Moderate
50 2.4 - - 2.5 4.9 Low
51 7.3 - - 2.4 9.7 Moderate
52 l.6 - - - 1.6 Moderate
54 2.4 - - 6.5 8.9 Moderate
56 5.7 - - - 5.7 Moderate
57 - - - 5.7 5.7 lligh
58 - - - 0.4 0.4 Moderate
59 0.8 - - - 0.8 Moderate**
60 - - - 0.4 0.4 Moderate
61 2.8 - - - 2.8 Moderate
AY - - - 4.5 4.5 Low
BE - - - 0.8 0.8 Moderate
BN - - - 1.6 1.6 Moderate
CR - - - 0.4 0.4 Low
cT - - - 8.2 8.2 High-
Js - - - 5.2 5.2 Moderate
TL 8.5 - - 7.2 15.7 Moderate
TN 0.4 - - 0.8 1.2 Low**
RO - - - 1.6 1.6 Low
B - - - 1.9 4.9 NJC***
SH - - - 0.4 0.4 NfC***
UNCL., - 8.5 - 6.5 15.0 N/C***
* See Map 4-4a, 1/
*% Denotes units with a low or moderate overall sensitivity rating but highly sensitive
to a specific soil parameter.
*%% Dapotes not classified.
Source: TERA Environmental Resource Analyst, Ltd. 1/,
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA TABLE
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Facility Cowponent (ha)
Hat 69 kv
Creek Fioney Hakeup Trans- Hailn Other
Vegetation lleadworks Dlversion Pit Him Creek Hater misslon Access  Access Sansi-
Assoclation Reserveir Canal Reservolr Diverslon Pipeline Lines Alretrip Road Roads Total tivity
Engelmsnn Spruce - - - - - 4.3 - -, 4.9 - 9.2 Low
Grouseberry - .
Pinegrass
Douglas-fir - - - - - 16.9 2,2 - 39.3 4,6 63,0 Low
Pinegraas
Douglas-flr - - 1.4 - - - 0.2 - 0.6 - 3.2 Hoderake
Pinegrans
Douglas-fit -~ Bunch- - 23.8 - - - 3.0 - 33,7 - 66.5 Moderate
grass - Pinegrasa
vondergese Fine - - - - - 0.5 - - - - 0.5 Moderate
Bunchgrass
Riparian 1.8 0.3 10,4 - - - - - - 12.5 iligh
Kentucky Bluegrass - - - - - 1.9 - 25,9 Q.9 28,7 Low
Bunchgrass - - a,8 1.5 - - - - - - 10.3 Low
Kentucky Bluegraag
Saline Depresslon - - - - - - 3.2 - - 3.2 Moderate
Big Sage - - - - - 14.5% 16,0 46,6 12,0 11,0 120.1  Low
Bunchgrass
Cultivated Flelds - - 0.2 - 8.0 2.0 - 1.0 - 11.2 High
Bunchgrass - 5.5 - - 6.9 - - - - - 12.4 NC
Kentucky Bluegrasa/
Saline Depression
Complex
Kentucky Bluegrass/ - 1.1 - - - 0.9 - 2.5 - 4.5 NC
Riparian Complex
"NC" - denotes not classified,
Source: TERA Envivonmental Reeource Avalyet, Ltd, 1/,
BRITISH COLUMBIA HYDRO EBASCO SERVICES OF CANADA LIMITED; Envirenmental Consullanis TABLE
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Enge lmacn Ponderosa low Elev
Total Spruce - Dauglag- Pilne - GCrageland/
Facility Lodgepole Fir « Douglag-fElvr - Mld Elev Saline Cultivaved
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Headworks Reeervoir and Dam
llat Creek Diverslon Canal
ilat Creek Diversion Canal Condult
Pit Rim Reservolr and Dam
Pit Rim Regérvolr Pipeline
Civersion Canal Pipeline
Finney Creek Diversion Canal
Hakeup Plpeline: Thompson River
Booster Pump Statlon Ho, I
Booater Pump Statlon Ho. IT
Hater Intake Statiom
Sumnit. Surge -Tank
One-way Surge Tank
Diasinage Fipeline
Transmission Line te Construction
Substation 2.4 0.9 1.3 0.2
Transwmlssion Line Between Congtruction
Substatioos 10.8 2.2 5.2 0.3 31
Trangmigaion Line Between Booster Pump-
Ing Station IT and Substation A 12,2 1.0 1.2
Tranamiseion Line Between Booater Pump-
ing Station I and Substation A 21
Tranemiganion Line Tie-in b4
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Airstrip, Site A 45
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Alrstrip Access Road, Site A
Offloading Area .
Qifloading Railroad Spur -
Offloadlng Access Road -
MHaln Access Read 12
Power PFlant $ite Access Road

0 12.0 4.8 2.4
&
HWater lutake Sration Access Road [i]
1
9

L 49.2 16,8 2.9 1.2 2

Booster Pumping Starion 1 Acceas Road

Booater Pumping Station II Access Road 1,0

Subtotal | 356.5 6.9 79.8 39,2 4.0 13,9 36.4 29.0 1.1 131.9 3.6 8.7

% Local Study Area Affected 0.2 0.1 0.1 4.3 0.1 1.3 0.7 0.6 0.3 0.7 0.2 0.3

Source: TERA Envivonmental Redource Analyst, Ltd. 2/,

BRITISH COLUMBIA HYDRO EBASCO SERVICES OF CANADA LIMITED; Cnvironmentat Consultants
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Sensitivity o
flnphyaical Total Area Affected (ha) Gecurrence In Primary Bacondary Physical and Bigloglical Iategisted
Subunit*® Plant Hine Offsite Vicinity of Propoaed Facilities Usage Usage Features Resource Capablliry
1AB.21 - - 7.14 Thompson River Valley Agrviculture - Hoderate*k ) Iigh
1ADB. 27 - 347 0.90 North end-ilat Creek Valley Agriculture - Hoderate 1igh
1AE. 8 - 15.86 1,87 North end-let Creek Valley Agriculture Forestry Moderate Nighwes
1AE, 1O - 64.41 1.9 North end-liat Creek Valley Agriculture Foreetry Moderatet#® High®t
1AE. 39 - 101,86 0.42 North end-Hat Creek Valley Agriculture - liigh lilgh
18G55+3. 21 - - 59.09 Middle reaches Upper Hat Creek Valley Agriculture - MHoderate Nigh
1BGS1+3,. 28 - - 6.95 Hiddle reaches Upper Hat Creek Valley Agriculture - Hoderpate igh
1BRL1+3.10 - - 1.47 Ambusten Creek Agriculiure - Hoderate uigh
IBRL1I+3.12 - 25.25 3.79 flat Creek-North end of Valley Agriculture Wildlife Moderate ftigh%ak
18R1L143. 21 - - 8,23 Middle and lower reaches Upper llat Creek Agriculture - Moderate ltigh
1BRL1+3, 29 - 46,62 - Lower cesches Upper Hat Creek ' Agriculture Wildlife Moderate fligh
1EB, 21 - - 11,13 Thompeon River Valley Agricul ture - Hoderate#k Iigh
1ERL 21 - - c,922 Thompeon River Valley Ayriculiuce - Hoderace#® HLgh
L1TE1.17 - 30,28 - North end-Upper Hat Creek Valley Agriculture - MHoderaterk lilgh
2AB1.31 - - 2,46 Thowpson River Valley Agriculture - Moderageh® High
2ABL1.17 210.2% z.57 - Hedicine Creek Valley Grazing - Moderate** Low
2CcB, 31 - - 18.60 Thompson River Valley Agriculture - Hoderate iligh
¢l - - 5.55 Thompaon River Valley Agriculture - Moderateht fligh
2CEL.7 - 266.0 - North eund-Upper Hat Creek valley Forestry Graring Moderatett Hoderate
2CE, 21 - - 1.47 Confluence-Medicine & Hat Creel Agrieulture - High High
2EBL. 31 - - 15.22 Thompaon River Valley Agriculture - Moderate®w niglh
218.31 - ~ 1.48 Thompson River Valley Agriculture - Hoderate nigh
2Thi . 31 - - 32,19 Thompson River Valley Agriculture - Moderate*# liigh
2TDB1.8 - 92.36 0.68 North end-Upper tlat Creek Agrlculture Forestry High Modersteti
2ToBL. 19 - 253.69 8.29 North end-Upper llat Creek Agriculture Wildlife Nigh Moderate
2TDB1. 23 - 13.17 12,95 flat Creek-North of Anderson Creek Agriculture Wildlife High High
¥[EL,10 0.96 25.64 13,34 Medicine Creek-within Hat Creek Valley Agriculture Forestry Modecatesx Haderate
21TE.18 - 6.56 - Southeant of Finney Lake Agriculture - Moderatet* Hoderate
2TEL.19 - 112.73 - Steep bluffs-lower reaches Upper Hat Creek Agriculture HWildlife itigh nigh
s (HA 56,87 - 1,45 Vicinity of Harry Lake Foreatry Crazing Moderateh> Low
G117 - - 5.86 Vicinity of llarry Lake Grazing - Moderatet® Low
JAE2, 24 - 18.19 - North end-Upper Hat Creek Valley Forestry Crezing High Low
ical. 1 - - 3.49 Thompson River Valley ‘Agriculture - High tigh
ice2,31 - - 6.13 Thompaon River Valley Grazing Wildlife High Low
JCEL. 1O - 111,18 - Steep wlope-lower Medicine Creek Forestry Crazing-Hildlifa High Low
3CG1+2.24 - 11,52 - Steep alopes above Houth Meadows Forestry Grazing tigh Low
3E8L, 21 - - 1.03 Thompson River Valley Agriculture - High ligh
JEB1.31 - - 10, 34 Thompaon River Valley Agriculture - High High
TRl - - 13,65 Thowmpson River Valley Grazing Wildlife Righ Low
ITBLY. 17 - 149,137 - Lower Medivine Creek Valley Grazing - Higha Low
BRITISH COLUMBIA HYDRol EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants . CABLE
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Sensltlvity of

Blophyaical Total Area Affected (ha) Occurrence In Primary Secondary Fhysical and Blologtcal
Subunick Plant Hine Offaite Vicinity of Proposed Facilities Uaage Usage Features Resource Capabllity
3TpB. 17 - 75.32 - Lower veaches-Medlcine Creek Valley Grazing Wildlife itigh Low
3TDR. 23 - - 32,22 Upper Hat Creek between Mcbonald and Agrleculture Wildijfe High High
Anderson Creeks
ITEL.7 - - 3.97 Northeast end-ilpper Hat Creek Valley Forestry Grazing Hoderateh* Low
ITE. 10 - 31,51 13.84 North end-Nat Creek Velley Grazing - Hiigh Moderate
ITEL, 10 - 171,18 - Southeast-Confluence Medlcine & tlat Creeka Grazing - niigh Low
ITEL>.17 - 101,57 - liouth Meadows Agriculture - High High
Wetlsnda 9._06 4_B4 - Scattered thronghout Hat Creek and Wildlife Grazing High Low

- Medicine Creek Valleys

*See Map 5-5, Physlcal Habitat sud Range Vegetation Report L/
ing physical vi blolvgical charsciesisiic,

*+*Subunits possessing an overriding resource capability,

Source: TERA Environmental Resource Analyst, Ltd, 1f.

BRITISH COLUMBIA HYDRO CBASCO SERVICES OF CANADA LIMITED: Environmental Consultants TABLE
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Construction Operating
Phase _Phase
Thermal Total Thermal Total
Year  Pplan: Mine  Offsites  Construction Plant Mine  Operating
1 75 - 160 235 1 - 1
2 232 123 285 640 1 - 1
3 545 260 131 936 1 156 137
4 1,299 258 509 2,066 3 141 144
5 2,102 712 100 2,914 54 179 233
6 2,200 740 10 2,950 156 203 359
7 1,662 618 10 2,290 169 276 445
8 990 618 10 1,618 237 347 584
2 205 618 10 923 247 354 641
10 - 618 10 628 247 580 827
11 - 331 - 331 247 591 838
12. - 331 - 331 247 607 854
13 - 331 - 331 247 616 863
23 - 244 - 244 247 696 943
33 - 75 - 75 247 850 1,097
43 - - - - 247 505 1,152
Source: Stromg Hall & Associates Ltd. 1/.
BRITISH 'EBASCO SERVICES OF CANADA LIMITED: Environmental Consultants
COLUMBIA | DIRECT EMPLOYMENT BY YEAR, TOTAL HAT CREEK TABLE
$ HYDRO AND | PROJECT CONSTRUCTION & OPERATING PHASES 3.4-1
POWER AVERAGE MAN-YEARS
AUTHORITY |[THE HAT CREEK PROJECT = Detailed Environmental Studies | PART FOUR




THERMAL PLANT MINE
CONSTRUCTION CONSTRUCTION
Average Average
Man-Years Man-Years
General Labourers 735 1,295
Operating Engineers 615 3,440
Teamsters 435
Culinary Workers 440 315
Office & Technical Employees 890
Carpenters 450 890
Plumbers and Pipefitters 885 435
Electrical Workers 1,180 435
Iron Workers 1,025
Heat and Frost Workers 290
Machinists/Millwrights 175 1,725
Boilermakers 215
Sheet Metal Workers 295
Other Labcurers 305
Total Labourers 8,235 8,970
Engineer and Supervisery 1,180 895
Total Direct Employment 2;&99 9,865
Source: Strong Hall & Associates, Ltd. 1/.
8RITISH EBASCO SERVICES OF CANADA LIMITED; Environmenta! Consultants
COLUMBIA TABLE
HYORO AND DIRECT EMPLOYMENT BY TRADE CLASSIFICATION 3. 4=2
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Effective Regional Supply
Spring, 1977

General Labourers 450
Operating Engineers 500
Teamsters 30
Culinary Workers 30
Office and Technical Employees 75
Carpenters 245
Plumbers and Pipefitters 200
Electrical Workers (wiremen) 175
Iron Workers 50
Machinists/Millwrights 25
Boilermakers : 15
Sheet Metal Workers _ 20
Others i 60
Total Regional Supply 1,875

Effective refers to those union members who traditionally work in heavy
industrial construction throughout the province.

Others include Heat and Frost Workers, Bricklayers, Cement Masons and
Finishers, and Painters.

Prepared by: Strong Hall & Associates Ltd. 1/,

BRITISH IEBASCO SERVICES OF CANADA LIMITED. Environmental Consultants

coLumBlA ESTIMATED EFFECTIVE REGIONAL SUPPLY OF TABLE
HYDRO AND UNIONIZED CONSTRUCTION WORKERS 3.4-3
POWER
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Construction Operating
Phase Phase
Local Area Total Regiom Total Local Area Total Region Total
Year Residents Residents Employment Residents Residents Employment

1 60 175 235 1
2 115 430 640 1
3 115 550 936 25 40 137
4 115 895 2,066 25 40 144
5 115 1,405 v 2,914 30 50 233
6 115 1,370 2,850 55 95 359
7 115 1,040 2,280 65 118 445
8 115 830 1,618 75 155 584
9 115 545 923 80 165 641
10 60 385 628 90 200 827
1 60 200 335 100 220 838
12 60 200 331 105 240 854
13 60 200 331 115 250 863
23 a5 170 257 130 275 943
33 20 50 75 150 330 1,097
43 - - - 185 350 1,152

Source: Strong Hall & Associates Ltzd. 1/.

Rev, 1 Feb, 1979,
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Year

Lo T =« R Y « (O T SR P B N R

b b s
N = o

23
33
43

Induced Employment
Local Area

20

55
160
265
420
480
490
465
465
470
460
465
470

480
450
485

Indirect and Induced
Employment Kamloops

5
15
80

115
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
710

Prepared by:

Strong Hall and Associates Ltd. 1l/.

Rev, 1 Feb, 1979,
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Local Total

Area Region Total

Year Residents Residents Employment
1 5 A - 25
2 15 25 70
3 50 160 240
4 80 150 380
5 125 230 595
6 145 270 685
7 145 : 275 710
8 140 265 670
9 140 265 640
10 140 275 : 695
11 140 275 685
12 140 275 690
13 . 140 275 685
23 © 145 , 285 725
33 ; 145 290 _ 718
43 ' 145 280 710

Prepared by: Strong Hall & Associates Ltd. 1l/.

Rev, 1 Feb, 1979,

BRITLSH © EBASCO SERVICES OF CANADA LIMITED: Environmental Consultants

COLUMBIA LOCAL PARTICIPATION IN INDIRECT TABLE
HYDRO AND AND INDUCED EMPLOYMENT POSITIONS 3.4-6
POWER CREATED IN THE LOCAL STUDY AREA

AUTHORITY [THE HAT CREEK PROJECT = Detailed Environmental Studies | PART FOUR




Year

W 00~ o B G R e

ol
L I N T

33
43

In-Migrants Construction
to Communities Camp Total
and Rural Areas Residents In-Migrants
70 165 235
285 470 755
1,085 675 1,760
1,755 1,660 3,415
2,940 2,280 5,230
3,445 2,315 5,760
3,700 1,655 5,355
3,435 1,065 4,500
3,470 485 3,955
3,835 300 4,135
3,785 30 3,815
3,840 30 3,870
3,870 30 3,500
4,010 - 4,010
3,885 - _ 3,885
3,860 - : 3,860

Prepared by:

Strong Hall & Associates Ltd. 1/.

Rev, 1 Feb, 1979,

EBASCO SERVICES OF CANADA LIMITED: Environmental Consuitants

BRITISH

COLUMBIA

HYORO AND DOMICILE OF IN-MIGRANT POPULATION

POWER ASSOCIATED WITH THE HAT CREEK PRCJECT
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Project
Without With Associated

Year ‘the Project the Project”™ Increment**
1976 7500 7500 -
1877 7615 7615 -
1978 7615 7850 235
1979 8080 8835 755
1980 8080 9840 1760
1981 8950 12405 3415
1882 8990 14220 5230
1983 8990 14750 5760
1884 8990 14345 5355
1985 9370 13870 4500
1986 9370 13328 3955
1987 9665 13800 4135
1988 9665 13480 3815
1989 9665 13535 3870
1980 9960 13860 3900
2000 - - 4010
2010 - - 3885
2020 - - 3860
* Based on assumed construction start in 1578,
* %

Includes construction camp population

Prepared by:

Strong Hall & Associates Ltd. 1/.

Rev, 1 Feb, 1979,

BRITISH
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WITH AND WITHOUT THE PROJECT
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| CLINTON ASHCROFT CACHE CREEK
Pitbout With Without With Project With Project Without With Project With Project
Year Project Project Project Scenario #1 Scenario #2 Project Scenario #1 Scenario #2
1x 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 B106 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 1,355 2,180 3,280
9 1,155 1,675 2,685 4,630 3,520 1,355 2,185 3,300
10 1,155 1,730 2,860 5,010 3.780 1,475 2,395 3.625
11 1,155 1,725 2,860 4,980 3,765 1,475 2,380 3,595
12 1,155 1,730 2,860 5,015 3,780 1,475 2,395 3,630
13 1,155 1,735 3,035 5,200 3,965 1,595 2,525 3,760

Scenario #1 - Split of Ashcroft/Cache Creek Incremental population - 70% Ashcroft, 30% Cache Creek

Scenario #2 - Split of Ashcroft/Cache Creek Incremental population - 30% Ashcroft, 70% Cache Creek

*

Prepared by:

Year 1 assumed to be 1978,
Strong Hall & Associates Ltd. 1/.

Rev, 1 Feb, 1979,

BRITISH
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PROJECTED POPULATION OF COMMUNITIES WITH TIIE HAT CREEK PROJECT
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(CONSTRUCTION PHASE)
($ million 1976)

REGTONAL ‘ LOCAL AREA '
In-Migrant  Total Direct In-Migrant Total Direct -
Regional Regional  Camp Resident WNet Regional Local Area lLocal Area Camp Resident Net Local Area!
‘Residents In-Migrants Spending * Income Gain Residents 1In-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 salary receipts

Source: Strong Uall & Associates Led, 1/,

BRITISH EBASCO SERVICES OF CANADA' LIMITED; Environmental Consultants

cCOoluMBla

nyoro ano JOTAL DIRECT NET INCOME GAINS GENERATED BY TIHE HAT CREEK PROJECT ';AEI_"ILO
POWER .
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(CONSTRUCTION PHASE)
($ million 1976)

REGIONAL
Total Net
Direct Indirect Induced Regional Direct
Income Income Income Income Gain Income

LOCAL AREA
Total Net
Indirect Induced Local Area
Income Income Income Gain

$ 239.0 § 4.8 $ 122.1 § 365.9 § 18%.4

- § 46.9 § 236.3

Prepared by: Strong Ball & Associlates Ltd. 1/.
8RITISH EBASCO SERVICES OF CANADA LIMITED: Environmental Consultanis
COLUMBIA TOTAL NET INCOME GAINS TABLE
HYDRO AND FROM THE HAT CREEK PROJECT 3.6-11
POWER
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SCENARIO 1 SCENARIO 2
Without Project With Project Without Project With Project
Annuatl Annual Annual Annual
Projected Incremental Projected Incremental Projected Incremental Projected Incremental
Year Population llouseholds Population Households Population Households Population flouscholds
1=x 2,100 - 2,140 - 2,100 - 2,115 -
2 2,455 108 2,615 148 2,455 105 2,520 120
3 2,455 - 3,000 130 2,455 - 2,715 55
4 2,455 - 3,435 110 2,455 - 2,875 45
5 2,455 - 4,100 195 2,455 - 3,160 85
6 2,455 - 4,385 85 2,455 - 3,285 35
7 2,455 - 4,645 75 2,455 - 3,395 35
8 2,685 70 4,610 - 2,455 70 3,516 35
9 2,685 - 4,630 - 2,685 - 3,515 -
10 2,860 50 5,010 110 2,860 50 3,780 80
11 2,860 - 4,980 - 2,860 - 3,765 -
12 2,860 - 5,015 - 2,860 - 3,780 -
13 3,035 50 5,200 55 3,035 50 3,965 55
TOTAL 275 900 275 545
* Year 1 assumed to be 1978,
Prepared by: Stroog iall & Assoclates Lid. 1/.
Rev, 1 Feb, 1979,
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA
TABLE
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-
' CACHE CREEK CLINTON
SCENARIO 1 SCENARIO 2
Without Project Wich Project Without Project Hith Prolect Without Project With Project
Annual Aanual Annual Annus 1 Awnval Annua
Projected | Incremental Projected Incremental Projected | Incremental Pro jected Incremental Projected | Incrementsl Projected | Incremental
Yeay {Population He holds [ Population Houselholds Population | Households Population Households Fopulation Househoids Populatign Houselholds
1t 1,095 - 1,110 - 1,095 - 1,135 - 810 - 820 -
F4 i,205 35 1,270 50 1,205 35 1,365 bl 810 - 855 10
3 1,205 - 1,465 55 1,205 - 1,810 130 810 - 975 15
4 1,205 - 1,625 45 1,205 - 2,185 110 1,155 100 1,420 130
5 1,205 - 1,910 a5 1,205 - 2,850 195 1,155 - 1,595 50
6 1,205 - 2,035 35 1,205 - 3,135 a5 1,155 - 1,670 25
7 1,205 - 2,145 35 1,205 - 3,395 15 1,155 - 1,710 10
8 1,355 45 2,180 10 1,355 45 3,280 - 1,155 - 1,670 -
9 1,355 - 2,185 - 1,355 - 3,300 - 1,155 - 1,675 -
10 1,475 35 2,395 65 1,475 35 3,625 10 1,153 - 1,730 0
t1 1,475 = 2,380 - 1,575 - 3,535 - i,i53 - 1,735 -
i2 1,475 - 2,395 - 1,475 - 3,630 - 1,155 - 1,730 -
13 1,595 ] 2,525 _3% 1,595 35 3,760 _40 1,155 - k,735 o
TOTAL 150 H] 150 s 100 100
* Year 1| assured to he 1978
Source: Htrong Hall & Aseoclates Ltd. 1/.
: ' i D Envi X 1t
BRITISH COLUMBIA HYDRO EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants oL
AND PROJECTED 1NCREASE IR NOUSING UNITS FOR CACHE CREEK AND CLINTON  Rev. L Feb. E979. 1.4-1)
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VILLAGE OF ASHCROFT VILLAGE OF CACHE CREEK VILLAGE OF CLINTON
Number of Number of Number of Number of
Percentage Units Units Percentage Units Units Percentage No. of
Housing Type Distribution Scenario Il  Scepario 2 | Distribution Scenario 1  Scenario 2 | Distribution Units

Single and two

family 57% 515 310 57% 235 440 70% 190

Towahouses,

Rowhouses 5 45 25 5 20 40 - -

Apartments 15 135 85 15 65 115 5 15

Moblle Homes 23 205 i25 23 95 180 25 65
TOTAL: 100% 900 545 100% 415 175 100%2 . 270

Source: Strong llall & Associates Led. 1f.

BRITISH "EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA

TABLE
HYDRO AND PROJECTED DISTRIBUTION OF NEW HOUSENOLDS TO 1990 3.4-14
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NUMBER OF PASSUENGER VEHICLES *
Regular Weekdays Monday & Thursday 8:00 AM

(8:00 AM § 4:00 PM) (12:00 PM} Wednesday 4:00 PM Friday 4:00 I'M Sunday Night

Year Hiz2** LA, ** #12 H.A. 12 H.A. H12 H.A. ¥12 ILA.
1 25 - - - 65 - 70 - i0 -

2 60 - ~ - 165 - 190 - 25 -
3 30 85 5 10 65 195 75 225 10 45
4 40 125 5 10 165 320 145 430 35 130
5 65 195 5 5 i6s 500 Zil 035 40 160
6 75 225 10 25 175 520 220 665 45 175
7 80 240 10 30 150 450 185 550 35 140
8 80 245 15 40 - 130 390 150 450 30 125
9 75 225 15 45 100 295 . 105 320 20 75
10 75 225 20 60 90 275 95 285 20 80
1i 75 220 20 65 75 230 .75 230 20 75
12 {75 225 20 65 75 230 75 230 20 75
13 75 225 20 65 75 230 75 230 20 80
23 75 225 25 75 75 230 75 " 225 20 80
33 70 205 30 90 70 205 70 205 25 95
13 65 195 30 95 65 195 65 195 25 100

*  Assumes an averapge of 3.0 persons per vehicle.
**  Assumes 80 percent of commuting will be on llydro access road and 20 percent on Highway No. 12,
Source: Strong llall & Associates Ltd. 1/.

Rev, 1 Feb, 1979,

BRITISH
COLUMBIA
HYDRO AND
POWER
AUTHORITY

EBASCO SERVICES OF CANADA LIMITED; Eavironmental Consultants

NUMBER OF ilAT CREEK RELATED PASSENGER AUTOMOBILES

TRAVELLING HIGIWAY 12 AND PROPOSED PROJECT ACCESS ROAD AT SELECTED TIMES

TABLE
3.4-15

THE HAT CREEK PROJECT - Detailed Environmental Studies

PART FOUR




! .
] i : | S ' | [ ¢ [ i | i . L]
-
SCEHARIO 1 SCENARIG 2
YEAR YEAR
i* 1 5 7 9 11 13 1* 3 5 7 9 11 13
Esctimated .
Population i,110 1,465 t,210 2,145 2,185 2,380 2,525 1,135 1,810 2,850 3,395 3,300 1,595 3,760
Projected
Expenditures (5) 250,000 319,500 390,000 429,500 438,000 476,500 545, 500 265, 500 421,500 652,000 725,000 719,500 757,500 792,000
Pro jected
Hon-Property
Tax Revenues ($) 117,000 172,000 221,000 2413, 500 240,500 268,000 278,000 119,000 221,500 359,000 396,500 358,500 396,000 411,000
Projected Revenue
Requirements From
froperty Tax ($) 133,000 147,500 169,000 186,000 198,000 208,500 267,500 146,500 198,000 293,000 328,500 361,000 361,500 381,000
Pro jected Taxable
Assesements ($) 4,406,500 5,684,000 7,162,500 7,915,000 6,248,500 8,592,000 9,027,000 4,500,500 6,833,000 9,918,000 11,203,500 11,000,000 11,684,000 12,032,000
Projected Tax
(Mill) Rate 30.2 26,0 2.6 21,5 2.0 24.3 29.6 32,6 29.0 9.5 29.3 3z2.8 30.9 .7
» Year 1 aesured to be 1978,
Prepared by: Strong Hall and Assoclates Ltd. 1/,
: ! SE "k 3 'ED; Eavi ; sullants
BRITISI COLUMBIA MYDRO EBASCO SERVICES OF CANADA LIMITED; Environmental Consu TASLE
3.4-17
AND CALCULATION OF TAX RATE WITH TUE PROJECT FOR CACHE CREEK Rev. } Feb, 1979,
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[Year * 1 3 5 7 9 11 13
Estimated Population 820 975 1,595 1,710 1,675 1,725 1,735
Projected Expenditures (§) 120,000 142,000 254,000 272,500 268,500 274,000 275,000

Projected Non-Property .
Tax Revenues (3) 91,500 168,500 184,500 187,000 185,000 187,500 192,000

Projected Revenue
Requirements From
Property Tax ($) 28,500 33,500 69,500 85,500 83,500 84,500 83,000

. Projecied Taxable

Assessments (§) 1,845,000 2,194,000 3,588,000 3,847,500 3,769,000 881,000 904,000

Projected Tax
(Mill) Rate 15.4 15.3 19.4 22,2 22.2 21.8 2.3

*  Year 1 assumed to be 1978,
Prepared by: Strong Hall & Associates Ltd. 1/.

Rev, 1 Feb, 1979,

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA TABLE
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TEAR i 2 3 4 5 6 : 8 3 io i iz i3
PUASE STUDY FPUASE INITIAL SOCIAL HAJOR SOCIAL IHPACT SOCLAL TRANSITION SETTLING PHASE

of Rat Creek Valley

. anticipation of resident
and commwunity awareness
of project

.

. speculation and changing
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Impact

Activity Affected Amoynt Quality Significance
Hunting 840 Undetermined -
Fishing 1490 Undetermined  High
Backroad Travel 150 Fair Moderate
Other 50 Undetermined

Sightseeing* N4 Good

*Sightseeing is expected to increase because of the project.

Prepared by: ESCLEC and bhi 2.
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COLUMBIA ESTIMATED ANNUAL RECREATION ACTIVITY DAYS
HYDRO AND DISPLACED DURING CONSTRUCTION PHASE FOR
POWER AREAS A AND B, 1978-1987
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Amount of Correction
Type of To Be Added o Project
Correction* Description YDNL or Ldn in 4B
Seasonal Summer (or year-round operation). 0
Correction | Winter only (or windows always closed). -5
Correction | Quiet suburban or rural community (remote +10
for Out- from large cities and from industrial activity
door Resi- | and trucking).
dual Noise Normzl suburban community (not located near +5
industrial activity.
Urban residential community (not immediately 0
adjacent to heavily travelled roads and in-
dustrial areas).
Neisy urban residential community (near re- -5
latively busy roads or industrial areas).
Very noisy urban residential community. -10
Correction | No prior experience with the intruding noise. +5
for Prev-
ious Ex- Community has had some previous exposure to 0
posure intruding noise but little effort is being
and made to control the noise. This correction
Community may also be applied in a situation where the
Attitudes commmity has not been exposed to the noise
previously, but the people are aware that
bona fide efforts are being made to control
the noise.
Community has had considerable previous ex- -5
posure to the intruding noise and the noise
maker's relations with the community are good.
Community aware that operation causing noise -10
is very necessarv and it will not continue in-
definitely. This correction can be applied
for an operation of limited duration and under
emergency circumstances.
Pure Tone |No pure tone or impulsive character. 0
or Impulse
Pure Tone or impulsive character present. +5

* To be added to YDNL of intruding project noise to obtain normalized YDNL.
Prepared by: Harford, Kennedy, Wakefield Ltzd. l/. Rev, 1 Feb, 1979,
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DAY-NIGHT AVERAGE SOUND LEVEL
IN DECIBELS

LAND USE 50 * 60 70 80
oy
Transient
- ,///C
Lodging //42
Office Buildings, Personal, /,1/,/;/<
Business and Professional /klf—/;f’
Commercial-Retail, ,fﬁéj;i'
Movie Theatres, Restaurants V/C{;Vi;kf
a ///'/,'-
Commercial-Wholesale, Some e
, ind., Mfg., Utilities 4 L
: AT
Livestock Farming, /// b%//
Animal Breeding //éj?/j/c
. //’_/',/’ {,-J//)
Agriculture (Except ,'//j//ft/
Livestock), Mining, Fishing '?ﬁ; T
AERYY
Ao A
g ///
Right-of-way fé“;./ﬁ”/

COMPATIRLE l MARGINALLY COMPATIRBLE E{?f
Prepazred by: Harford, Kennedy, Wakefield, Ltd. 1/.

Rev, 1 Feb, 1979,
BRITISH FBASCO SERVICES OF CANADA LIMITED: Environmental Consultants
COLUMBIA LAND USE COMPATIBILITY WITH DAY-NIGHT TABLE
HYDRO AND AVERAGE SOUND LEVEL (YDNL OR LS % FOR 3,5-2
POWER BUTIoINGS AS COMMONLY CONSTRUEHD.
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A S D | . 1 ' i ' ) I &
JURISDICTION OF BOISE LEVEL CRITERION NOLSE LEVEL CRITERION COMMENTS REFERENCE
1. Severe Health Effects in Humans L {24)70 To protect agalnat hearing loss and various stress- F Y
€q related diseases over a working liFetime,
2. Regidentlal Land-Use Incompatibility YDHL. 55 To protect against negative effects on public health 2
and welfare: dnterference with activities, e.g.,
speech communication and sleep,
3, Anngyance and Public Reactfon Thres- YN of Intrudlng Noise 1048 No public reactfon Lf meet either criterion. If ¥
holds below existing YDML, or norma- don't, public¢ reaction increzmes with normalized
lized YDNL of Intruding Nolese YONL.,
5 db below Exlsting YDNL.
&, Grazing Land-Use Incompacibilley YDNL 65 To provide suitable environment for stock raisfiog. &/
5. Agricultural Land-Use [ncompatiblility l.m(zlo)l'ﬂ As In 1. 2
6. Unpopulated Areas (Recreation) NHatural Souad Leveln (YDNL 20 Ho single criterion avatlable, but any identifiable 2/
to H0) nwaelse Intrusion considered environmental degradation.
1. Very Infrequent Intermittent Noimses With-Project YDNL plue 20 dBA Qutdoor, & welghted level; Threshold of significant i
{Nighttime) 5 to 10 ser, duratiom to maximum of 75 dBA aleep disturbance.
8. Public Address and Signal Systems Egnential ITnaudibility above Qutdoors at nearest residence, present or future, -
(Frequent use) background nofse of continuoua
project activities
9. impulaive volse (Blasting and Cir- 140 dB peak linear Outdoors At project property iine or nearest unpro- 5
cult Breakers) tected receptor on site.
Prepared by: MHarford, Kennedy, Wakefleld, Ltd, 1/,
BRITISH COLUMBIA HYDRO EBASCO SERVICES OF CANADA LIMITED: Environmental Consullants TABLE
3,5-3
AND SWHMARY OF NOISE LEVEL CRITERIA Rev, } Feb, 1979,
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SENSITIVITY CORRECTIONS FOR
PROJECT NOISE SEASONAL JOUTDOOR PREVIOUS EXPOSURE PURE TOTAL
RESTDENTIAL AREA SOURCE(S) NOISE NOISE LEVEL !+ COMMUNLTY TONE OR| CORRECTION
DURATION [W/OUT PROJ. ATTITUDES IMPULSE
Mine and Plant Construction 0 +5 +5 0 +10
Bonaparte Reserve 1 and Mine Operation
Plant Operation 0 +5 +5 +5 +15
Mine & Plant Construction & 0 +10 +5 0 +15
Upper Hat Creek Valley Mine Operation
Ranch Hlouses Plant Operation 0 +10 +5 +5 +20
Thompson - Bonaparte River Bottom Preparatlion 0 0 -5 4+5 =0 0 ! 0
Confliuence
Water Intake Construction 0 -0 -5 +5 =10 +5 +5
Pumping Station Counstruction 0 0 -5 4+5 =0 Y 0
Pumping Station Operation 0 0 ) +5 +5 +10
North Ashcroft Water Pipeline Construction 0 +5 -5 45 =0 0 +5
Subdivision Offloading Facllity 0 0 to +5 0 0 0 to 45
Operation (Trucking) .
Along Highway 1 Alrstrip Construction 0 -5 S 0 0
Western Sewmlin and Operation
Valley
Prepared by: Harford, Kennedy, Wakefield, Ltd. 1/.
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA : TABLE
1 HYDRO AND COMMUNITY NOISE SENSITIVITY CORRECTIONS_(dB(A)) FOR VARIOUS RESIDENTTAL AREAS 31.5-4
POWER
AUTHORITY THE HAT CREEK PROJECT -~ Detailed Environmental Studies PART FOUR




s a 1 1 ' i ] ' ! ' | i i i &
DISTANCE FROM NORMALIZED EXTECTED
RANCIt HIGHWAY 12 JUNCTION EXISTING PROJECT COMBINED PROJECT YDNI, RESIDENT
HOUSE OCCUPANT m YDNL YDNL YDNL (+15 dB) REACTION
1 Ed Lehman 3,650 35 - 40 46 46 - 47 61 Sporadic
complaints to
widespread
complaints
2 M. Saulte 4,900 35 - 40 41 42 - 43,5 56 No reaction to
y sporadic
complaints
3 Tke Lehman 4,900 35 - 40 41 42 - 43.5 56 No reactlon to
sporadic
complalnts
4 A. Parke 8,540 35 - 40 32 37 - 40.5 47 No reaction
5 D. Ridlar 9,760
(Baldwin) 15 - 40 30 36 - 40 45 No reaction
Prepared by: Harford, Kennedy, Wakefield, Lid. 1/.
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA NOISE LEVELS AT HAT CREEX VALLEY RANCH TABLE
” HYDRO AND HOUSES IN FIRST YEAR OF PROJECT (1978-1979) 3.5-5
POWER AND EXPECTED REACTIONS QF RESIDENTS
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-
Food Processing, Mining, Hine-Hilling,
Aversging Agriculturelly Orlentated & Smeiting & Aesoc. Epidemiologicai PCB
Contaminant Period Misc, Industries of Industriep*s Studieshtd Briefikhs Assumed in
British Columbia¥ 3 3 3 This Report
( mg/fm”) ( uglm’) ( ugi/m’) { ug/n’) ( ug/m’y
Sulphur Dloxide 1 hour 450 199 - - -
3 hours - - - 655 655
24 hours 160 266 300-400 266 260
} year 25 53 90-100 53 25
Total 24 hours 150 150 150-300 150 150
Suspended 1 yeaphkiik 60 11} 60-100 60 40
Particulates
i Carbon 1 howr 14,300 T 40,000-60, 000 40, 000-60,000 14,300
Monoxide 8 hours 5,500 - 15,000~ 20,000 15,000- 20,000 5,500
Fluoride 7 daye - 1.0 - - 1.6
(Gaseous) 1 year - 0.5 - - 0.5
Lead 24 hours 4.0 4.0 - - 4.0
{(Particulate) 1 yearpwhsan 2.0 2.0 - - 2,0
Zinc 2 hours 5.0 5.0 - - 5.0
{Particulate) 1 yeaphkiar 3.0 3.0 - - 3.0
Cadmium 2% houcs - 0.1 - - 0.1
(Particulate) 1 yearkaskn - 0.05 - - 0.03
Hercury 1 month - 1.0 - - 1.0
' Arsentc . 24 houre - 1.0 - - 1.0
1 yeapkhik - 0,2 - - 0.2

Sourcen:

et RRrieF

*level A Guldeiines Frow Table 3 of "Pollution Control Objective for Food-Proceselng, Agricultucally Ortented, and Gther Mtscellaneous Industries of British Columblia®™, 19753,

#*hAllastern Reaearch and Development Ltd and Greenfleld, Attaway, and Tyiar., Inc. 1/,

**level A Valuen From Appendix [ of "Pollution Conttol Objectives for The Mining, Hine-Milling, and Smelting Industries of British Columbla", 1973%.

submitted by B,C, Hydro to the Pollution Control Branch Public Inquiry to Review "Pollution Control Objectives for the Mining, Mine-Hiliing and Smelting Industries of
Sritish Columbia”, January, 1978 &4/,

*diisAnnual Geomctrie Mean,

BRITISH COLUMBIA HYDRO
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Emission Rate (kg per day)

Contaminant Symbol Particulate Gaseous Total
Sulphur Dioxide 502 324,768 324,768
Nitrogen Oxide NO 82,489* 82,489*
Nitrogen Dioxide NO2 124,759* 124,759*
Total Particulates TSP 40,000%* 40,000%*~
Carbon Monoxide Co 18,043%** 18,043%%*
Total Hydrocarbons HC 5,413%**x* 5,413%%x>
Arsenic ° As O 7.13wees 11.9%%%% 10 Qw***
Beryllium Be 0.55%%** 0.11%*x** 0.66%***
Cadmium Cd 0.1G5%w** 0.195%**»
Chromium Cr 2,29%%ux 2,20%wwx
Copper Cu 0.094%%¥+ 0.094%***
Fluorine ' F 25, 7r¥*xx 265%**wk 290 THkwkr
Lead Pb 2. 50%wwwn 4.95%*wEx T GaRwknn
Manganese Mn 4, qwkwnw 4 grwnnr
Mercury Hg 2, 28xwww J.ET7F**ke 5 QO kkwkx
Nickel : Ni 3. 14%%www : 3. 14%xxex
Selenium Se 0.0337%%%uex 0.132 0.1657
Uranium U . no emission
Vanadium \ 0.12 . 0.12
Zinc in 3.0 3.0
Sulphate SO4 no emission
Nitrate NO3 ne emission
Polyeylic Organic Matter POM ne emission
Nitrosamines NNA : ne emission

® Emission calculated on the basis of 600 ppm NOx in the stack with egual
parts of NO and NOZ'

** Emission calculated on the basis of a maximum of 0.1 grains per standard
cubic foot with the use of electrostatic percipitators.

*** Emission calculated on the basis of 0.45 kg CO per ton of coal.
**** Emission calculated on the basis of 0.14 kg HC per ton of coal.

*¥*xw* Calculated from test burn sample analysis and coal consumption of 42,630
metric tons per day (see Appendix F to the Air Quality & Climatic Effects
Report &/ ). i

Prevare¢ bv: Envirommental Research & Techmologv. Inc. 7 /.

BRITISH EBASCO SERVICES OF CANADA LIMITED. Environmental Consultants
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CO;io ;:D ESTIMATED BASE-LOAD EMISSION PARAMETERS FOR TABLE
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Contaminant

Sulphur Dioxide

Total Suspended
Particulates

Carbon Monoxide
Fluoride ({Gaseocus)
Lead (Particulate)
Zinec (Particulate)
Cadmium {Particulate)

Mercury

Arsenic

Averaging Time

Max imum
Average Congentration
Al

(Arithmetic Means) (ug/m”)
3-hours 366
24-hours 208
i-year 4.5
24-hours 26"
l-yea; 1.2*
1-hour §8.2
8=hours 3l.4
24-hours 0.4
l-year 0.008
24-hours 0.004
l-year 0.00008
Z4-hours 0.004
l-year 0.00009
24-hours 0.0003
l-year 0.000006
24-hours 0.008
l-year 0.0002
24-hours 0.03
l-year 0.0006

* Concentrations above assumed background levels of 10-20 ug/ms.

Source: Environmental Research §& Technology, Inc.

1/

Rev, 1 Feb, 1979,

BRITISH kBASCO SERVICES OF CANADA LIMITED . Environmental Consultants
COLUMBIA PREDICTED MAXIMUM AVERAGE GROUND-LEVEL TABLE
HYDRO AND | CONCENTRATIONS DUE TG THE HAT CREEK GENERATING 4,

POWER STATION WITH FGP AND A 366 1 STACK
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Percent of Stack Gas Exit Flue Gas Flow 50, Emissions Adjustment
Full Load Temperature (°C) Rate (m3/min) Rate {kg/hr) Factor®*
[ 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 factor may be multiplied by emission rates in Table IV-A-2
to estimate partial load emissions for other contaminants.
Prepared by: Environmental Research & Technology, Inc. 7 /. Rev, 1 Feb, 1979,
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA .
HYDRG AND STACK GAS PARAMETERS AND SULPHUR D1OXIDE EMISSIONS TABLE
FOR SELECTED PARTIAL-LOAD CONDITIONS 4.1-4
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Maxdmum

Averaging Time Average Concentration

Contaminant (Arithmetic Means) (ug/m)
Sulphur Dioxide 3~hours 647
24-hours 260
l-year 7.0
Total Sﬁspended 24-hours 32¢
Particulates l-year 0.9*
Carbon Monoxide 1-hour 81.3
8-hours 17.9
Fluoride (Gaseous) 24-hours 0.33
l-year 0.006
Lead (Particulate) 24-hours 0.003
l-year 0.00007
Zinc {(Particulate) 24-hours 0.004
l-year 0.00007
Cadmium (Particulate) 24-hours 0.0002
l-year 0.000004
Mercury 24-hours 0.0075
l-year 0.00015
Arsenic 24-hours 0.024
1l-year 0.0005
3

* Concentrations above assumed background levels of 10-20 ug/m”.

Source: Envirommental Research & Techmelogy, Inc. 7 /.

Rev, 1 Feb, 1979,

BRITISH EBASCO SERVICES OF CANADA LIMITED: Environmentai Consultants
COLUMBIA PREDICTED MAXIMUM AVERAGE GROUND-LEVEL
HYDRO AND | CONCENTRATIONS DUE TO THE HAT CREEX GENERATING

POWER STATION WITH & MCS & 4 366 m STACK
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Maxdimum

] Averaging Time Average Concentration
Contaminant (Arithmetic Means) (ug/m3)
Sulphur Dioxide 3-hours 622

24-hours 260
l-year 9.3
Total Suspended 24-hours 52*
Particulates l-year 1.1+
Carbon Monoxide l-hour 96.1
8-hours 18.6
Fluoride (Gaseous) 24-hours -0.42
l-year 0.0075
Lead (Particulate) 24-hours 0.0042
l-year 0.000085
Zine (Particulate) 24-hours 0.005
l-year 0.00009
Cadmium (Particulate) 24-hours 0.00025
l-year 0.000005
Mercury 24-hours 0.01
l-year . 0.00017
Arsenic 24-hours 0.03
l-year 0.0005

* Concentrations above assumed background levels of 10-20 ug/m3.

Source: Environmental Research & Technology, Inc. 7 /.

Rev, 1 Feb, 19879,

BRITISH
COLUMBIA
HYDRO AND
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AUTHORITY
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Contaminant Units 1 hr ' 8 hr 24 hr Annual
Sulphur Dioxide - ug/m3 S MGE¥ n.xr. 300-400 90-100
Total Suspended Particulates ug/m3 n.r, n.r. 150-300 60-100
Nitrogen Oxides as NO, ug/m3 n.r. n,r, n.r. 100-200
Carbon Monoxide ug/m3 40-60 15-20 n.T. N.r.
Oxidants as 0,4 ug/m3 150-300 n.r. n.r. n.r.
*No recommnendation,
Source: Simmons 12/

BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants

COLUMBIA ‘ TABLE

HYDRO AND HEALTH RELATED RECOMMENDATIONS FOR AMBIENT AIR QUALITY GUIDELINES 4.1-
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Projected Annual Soil Enrlchment
Stack Emliasions*¥ Cooling Tower Emisalona*®h
,

[ F ey P}

Hean Maximum Concentrations
Measured in Hat Creek Receptors(ppm)

Trace Element Soil Graas Shiiub (g k) LRg)

— ) B < ) %700 3740 560 i3
Arsenic {As) 76.8 (42.1) 7.0 (0.0) 5.6 (1.9) 1.6 x10 90x100 27x10% 29x100% 2ox10? Loxw? 40x107  7.0x107%
Cadmium (Cd)' 10.7 (5.5) 0.54 (0.7) 1.3 (0.7) I x10® ax10® ca3x1o7? a3 x10? 30x10r toex10? sox10? 70 .10
Chtomlum (Ct) 267.07 (68.98) 5.5 (1.1) 4.6 (1.29) 3,5 x 1077 2.7 x 1079 8.6 x 10°° 8.6 x 107 1.0 x 1077 5.0 x 107% 1.0 x 107 2.0 x 107>
Copper (Cu) 47.13 (11.03) 10,18 (3.5) 35.43 (17.76) 4.0 x 1077 2.3 x 1073 B.6 x 10°¢ 8.6 x 1077 6.0 x 1077 1.0 x 1072 7.0 x 107" 1.0 x 107
Fluocine (F) 528.4 (377.6) 1448,25 (1110.1) 256,73 (81,66) ex10? Lax10? 40x100% sox10? eox10? 3oxi0?l 70x10}  1,0x 10
Lead (Fb) 7.3 (0.76) 7.8 (3.9 5.33 (1.01) 30x107%  L9xw0’ 43x10% s3xw? soxw? rox1w0? sox1e?  7.0x 0%
Mercury (lIg) 0.18 (0.1) 1.32 (1.7 0.71 (D.1) 462x10° 21x10% 8.6x10® Bex107 6.0x10% 30x100" 7.0x10° 1.0x107°
Vanadium (V) 297.60 (51.56) 0.75 (0.20) 0.3 (0.2) 9.0x10% aexi10? 232100 29x10° 4ox10? 20x107 sox10t 90210
Zine (Zn) 147,13 (31.06) 33,5 (7.4) 221.8 (33.94) 9.0x10° 46x10° 1.7x100 14x10® 20x10? 90x10” 20x10” s.0x10

Source:

substituted in one pample.

Eavironmental Research and Technelogy, Ine, _ﬁl.

#Includens all sites within a particular sampling period. MNumbers Ln parentheses
Shrub sample was composed of Salix sp.

**Yalues presented for A, B, C, D represent lmopleth codes as presented fn Figure

are standard deviation,

Fr-1. 6/,

***Ynlues presented correspond to salt deposition zonmes presented tn Figure F7-2. 6/,

Graas sample was

compoged predominantly of Agropyron splcatum.

Thepe values are for a 366 m stack heilght with no AQCS.

Cacex ap, was

BRITISI COLUMBIA HYDR

AND

POWER AUTHORITY
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Exposure Period

Threshold Concentration

(hr) (ug/m®)
46
(U.5. tPA, 1973)°% (Linzon, 1973)%% (Jones, et a1, 1974)% (Jacobsen, 1977)
1 1300 - 7860 1834 1300 - 2620 2000
2 655 - 5240 1048 - 1050
* *
3 400 - 3750 785 786 - 1572 850
4 262 - 2620 681 - 750
3 131 - 1310 472 - 500
g
Interpolated value
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
COLUMBIA ESTIMATED THRESHOLD SO, CONCENTRATIONS FOR VISIBLE INJURY TO ABLE
HYDRO AND SENSITIVE PLANT SPECIES Rev. 1 Feb. 1979. 4:1-
POWER "
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SO2 Concentration Exposure Sensitivity Rating
Plant Specigs (ng/md) Time or Response Reference
Salix sp. 1074 ihr 10% injury 557
(Willow) - - Sensitive so/
Populus tremuloides 520 3 hr. No injury 57/
. 910 3 hr. 20% injury 57/
(Quaking Aspen) 681 4 hr. 10% injury 55/
1100 1 hr. 10% of leaves injured - 52/
1022 2 hr. 10% of leaves injured 52/
681 4 hr, i0% of leaves injured 52/
341 B hr. 10% of ieaves injured 52/
Pinus ponderosa 1300 5-10 hr. (per Needle injury 58/
(Ponderosa Pine) six-month period)
Pseudostuga menziesii 760 44 hr, _ Slight marking on 2 yr. 59/
(Douglas £ir) old seedlings
Lbouglas Iy 2044 8 hr. Slight marking on 2 yr. 59/
old seediings
7520 1 hr. Traces of injury 49/
Rev, 1 Feb, 1979.
BRITISH EBASCO SERVICES OF CANADA LIMITED; Eavironmental Consultants
COLUMBIA ''ABLE
HYDRO AND RESPONSE TO 502 OF TREE SPECIES INDIGENQUS TO ‘THE IIAT CREEK AREA 4.1-10
{ POWER
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S0, Concentration Cxposure Sensitivity Rating
2 3 .

Plant Species (ng/m>) Time or Response Reference
Poa pratensis 520 2 hr Mild to severe injury 60/

{Bluegrass)
Lolium perenne 260 - annual max. Significant injury and QLJ

R . growth suppression
(Perennial Ryegrass) 191 26 weeks { Decreased number of
{ tillers, leaves, leaf
343 9 weeks ( area and dry weight

Artemisia frigida

{(Fringed Sagewort) 2600 4 hr, Visible injury under low QE*/

light, cool temperatures

Agropyron smithii 2600 4 hr. Visible injury under low 63/

(Western Wheatgrass) light, cool temperatures
Kocleria cristata 2600 4 hr, Visible injury under high 63 /

(Junegrass) iight, warm temperatures
Stipa comata 2600 4 hr. Visible injury under high 63 /

{(Needle and Thread Grass) light, warm temperatures

64

Bromus inermis 2600 4 hr, 65% injury s/

{Bromegrass)

Rev, 1 Feb, 1979,

BRITISH

EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
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SO2 Concentration Exposure Sensitivity Rating
. 3 z f
Plant Specics (vg/m) Time or Response Reference
Medicago sativa 1300 1 hr. 21% decrease in CO, uptake 65/
1300 4 hr. 19% foliar injury 64/
(Afalfa) 524-785 2 hr. 5% reduction in CO, uptake 6o/
Medicago sativa <524 1 hr. < 2% injury 67/
655 4 hr, No foliar injury 64/
(Alfalfa) 1300 4 hr. 5-19% foliar injury 64/
2096 2 hr. Acute injury - necrosis 66/
1300-2520 1 hr. Visible injury ";1‘/
786-1572 3 hr. Visible injury T3/
Avena sativa 200 3 hr. Visible injury 68/
(Oats) 520 .5 hr, Visible injury 68/
2600 3 hr. 0.5% injury 69/
Zca mays 156 12 days Significant injury 70/
‘Corn] 780 4 hr_ /day Moderate injury 71/
( ) for 12 days
200 9-20 days Beneficial effect in area of 72/
sulphur fertility
Lycopersicon esculentum 1300 4 hr, Visible injury 64/
Tomato) 2096 4 hr. Foliar injury 73/
(Tomato 5240 5 hr. Interveinal patches of 74/
nacrotic tissue
1676 1 hr, Foliar injury 55/
1468 2 hr. Feliar injury 55/
1126 4 hr. Foliar injury 55/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
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50, Concentration Exposure Sensitivity Rating
Plant Species (ug/ms) Time or Response Reference
Lycopersicon esulentum 995 8 hr. Foliar injury 55/
1300 4 hr Visible injury 75/

(Tomato)
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NO'2 Concentration Exposure Sensitivity Rating

Plant Specics (ug/m3) Time or Response Reference

Poa pratensis - - Resistant 78/
(Kentucky Bluegrass) 37600 4 hr. 1-2% leaf area marked 76/

Y E 94000 4 hr. 1-6% leaf area marked 76/

Bromus inermis 15040 1 hr Trace of injury 79/

, 60160 1 hr Cxtensive injury 79/
(Bromegrass)

Avena sativa 56400 1 hr. Little or no injury 80/ .
{Oats)

Medicago sativa 2820 2 hr 10% reduction in C02 uptake 66/

(Alfalfa) - - Sensitive 77/
56400 1 hr. Some visible injury 80/
11280 4-8 hr Moderate severe necrosis 81/
1880-11280 2 hr. 50-60% reduction in 82/
photosynthetic activity,

no foliar injury
470 2 hr No decrease in COZ 67/

assimilation '

Lycopersicon esculentum - - Intermediate 75/
Tomato) 3760 4 hr, Threshold dosage 79/
(Tomato 15040 1 hr. Trace of injury 79/

56640 1 hr. Extensive injury 79/

18880 1.5 hr. No visible injury 83/

28320 1.5 hr. . 90% leaf injury 83/

283-490 10-22 days Decrease in dry weight and 84/

leaf area
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NO2 Concentration tixposure Sensitivity Rating
Piant Specics (ug/m3) Time or Response Reference
Lycopersicon esculentum 755-044 21-45 days Long stems - small leaves 85/
(Tomato) 472 Entire growth Decreased crop yield by 85/
period 22%
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
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Exposure "Sensitivity Rating

Plant Specics O3 Concentration Tinme or Response Reference

Medicago sativa < 25 pphm 2 hr Visible injury 89/
- - Sensitive 86/
(Alfalfa) 10-12 pphm *2 hr. ) Foliar injury 8a
15 pphm 4 hr. Foliar injury 99/
10-30 pphm 8 hr-, Foliar injury 81/
5 pphm 4 hr No injury 64/
10 pphm 4 hr. No injury 90/
5 pphm 8 hr. No injury 92/
Avina sativa < 25 pphm 2 hr. Visible injury 89/
(Oats) 40 pphm 0.5 hr, 1% leaf injury 93/
ats 45 pphm 0.5 hr. 1% leaf injury 93/
50 pphm 1 hr. 1% leaf injury 93/
60 pphm 1 hr. 2% leaf injury 93/

Pinus ponderosa 0.2-0.5 pphm 7 hr./day Chlorotic needle mottle 94/
{Dnn«lnrnc:{ ninal for 21 days
""""""""" pem 0.5 pphm 9 hr./day Visible needle injury 87/

for 18 days
Populus tremuloides 25 pphm 4 hr. Upper leaf bronzing on 95/
. 50% of leaves
(Quaking aspen)

Lycopersicon esculentum 60 pphm 1 hr. 1% leaf injury 93/
P 3.5 pphm 93 days 33% reduction in fresh 29/
LIumRdLo) Weight

10 pphm 4 hr. 2-75% foliar injury 64/
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Exposure Sensitivity Rating

Plant Species 03 Concentration Time or Response Reference
lvrmrnanorcirnn nr-nu'lnu'lu-:m £ nnhm A har Mma wrieihlo 3xiosner aA/l
LIF U R LTI ol ULvie L i o v b 2 1 ¥ Y (R L] vlafu,l\.. Laigruany . 91'"/
(Tomato) 10 pphm 8 hr Necrotic leaf marking 91,
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Fluoride Concentration Exposure Sensitivity Rating
Plant Specics (ng/m3) Period or Response Reference
Medicago sativa i0 2 hr. Threshold level 66/
4 3-9 day Chlorosis or necrosis 101 /
(Alfalfa) 5.2 9 day Leaf tip and marginal 101
necrosis
39.5 27 hr. Slight injury 101/
5.5 40 hr. No injury 101/
Pinus pondergsa 0.4-0.6 Continuous for Severe injury - low/
. several months
(Ponderosa pine) 0.5 10 days Injury severc at time 102/
of emergence
7.5 (2) 8 hr./week Incipient injury 102/
2.5 {7) 8 hr./2 weeks Incipient injury 102/
0.75 (20) 8 hr./4 weeks Incipient injury 102/
Lycopersicon esculentum 6.4 Continuous Decrease in number of 103/
e fruits w/ no foliar
{Tomato) s s
injury
5.0 513 hr, No injury 104/
16¢.0 26 hr. Slight tip burn 104/
650.0 4.25 hr. Necrosis 104/
1.6 8 days 67% increase in 105/
respiration
12.4 24 hr, Reduced growth of leaves 105/
Zea mays 0.4-0.6 Continuous for Severe injury 106/
(Corn) several months
‘ 10 9 days Mottled chlorosis 107/
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Fluroide Concentration Exposure Sensitivity Rating
Plant Species (ug/ms) Period or Response Reference
Zea mays i.0 7 days No chlorosis 108/
(Corn) 2.0 7 days Trace amounts of chiorosis 108/
5.7 7 days Moderate to pronounced 108/
) Chlorosis
5 ' 513 hr, Mottling of mature foliage 104/
100 26 hr. Slight tip burn 104/
650 4,25 hr. Necrosis 104/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
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50, Concentration NO, Concentration Exposure Sensitivity Rating
Plant Species (ng/m) (ug/m>) Time or Response Reference
Avene satira 655 94 4 hr. 3% injury 75/
262 188 4 hr. 27% injury 75/
(Oats) 655 282 4 hr. No injury 75/
524 376 4 hr. 10% injury 75/
1965 1410 I hr. Threshold 75/
Medicago sativa 655 0 1 hr. 2-3% reduction 67/
‘ in photosynthesis
(Alfaifa) 655 470 1 hr. 9% reduction in 67/
. photosynthesis
917 0 1 hr. . 8% reduction in 67/
photosynthesis
917 564 1 hr. 16% reduction in 67/
photosynthesis
393 282 1 hr. 7% reduction in 67/
photosynthesis
Lycopersicon esculentum 655 94 4 hr. 1% leaf injury Z§5
. 262 188 4 hr. 1% injury 75,
(Tomato) 655 282 4 hr. No injury 75/
262 282 4 hr. 17% leaf injury 75/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
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Exposure Sensitivity Rating
Plant Species SO2 Concentration 03 Concentration Time or Response Reference
Medicage sativa 262 o 4 hr, No injury 64/
- 196 4 hr. No injury 04/
(Alfalfa) 262 196 4 hr. 24-50% foliar 64/
injury
655 - 4 hr. No injury 64/
655 196 4 hr. 21-22% foliar 04/
injury
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
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Vegetative Cover Affected by Stack Emissions (kmz)
366 M Stack 366 M Stack 244 M Stack
Association FGD MCS ’ MCS Sensitivity
Engelmann Spruce - Willow - Red 0.03 22.66 27.11 liigh
lHeather Parkland
Engelmann Spruce - Grouseherry - 0.98 29.27 29.87 Moderate
Lupines
Engelmann Spruce - Grouseberry 7.43 100.86 124.05 Low
Engelmann Spruce - Grouseberry - 7.31 .46.56 68.67 Low
Pinegrass
Iingelmann Spruce - llorsetail - 0.35 0.35 Moderate
Douplas-fir - Pinegrass 2.2 18,51 37.64 low
bBouglas-fir - Bunchgrass - - 1.69 Moderate
Douptas-fir - Pinegrass - 2.37 7.04 15.25 Moderate
Bunchgrass
Ponderosa Pine ~ Bunchgrass - To- 0.38 Moderate
Kentucky Bluegrass 1.65 1.16 1.43 Low
Bunchgrass - Kentucky Bluegrass - 1.26 2.22 Low
Willow - Sedge Bog 1.33 4,34 5.00 Itigh
Riparian - 0.04 0.67 High )
llightand Grassland - 0.02 0.04 Moderate
Big Sagebrush - Bunchgrass - 0.04 0.14 Low
Sagebrush - Bluebunch Wheatgrass - 0.01 0.01 iligh
Bunchgrass - Kentucky Bluegrass/ - 1.68 1.68 NC
Saline Depression Complex
Mountain Avens - Sedge/ - 1.14 1.25 NC
Highland Grassland Complex
Douglas-fir - Spirea - Bearberry/ - - 3.56 NC
Douglas-fir - Pinegrass -
Bunchgrass {omplex
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Area Affected by AQCS  (km%)
366 M Stack 366 M Stack . 244 M Stack
Association FGD MCS MCS Sensitivity
Douglas-fir - Pinegrass/ .08 3.17 3.04 NC
Douglas-fir - Pinegrass - :
Bunchgrass Complex
Douglas-fir - Spirea - Bearberry/ - 0.36 0.36 NC
Douglas-fir - Bunchgrass Complex
TOTAL 23.38 238.47 3241 ! -
NC - Denotes not classified,
Source: TERA Environmental Resource Analyst, Ltd. 138/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants TABLE
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b 3 *
Trace Element Trace Elemént Concentration (ug/m™)
A B c D

Arsenic (As) 3.0 x IOHA 2,0 x 10_4 6.0 x 10‘-5 6.0 x 10"6
Cadmium (Cd) 5.0 x 1070 3.0 x 107° 1.0 x 107° 1.0 x 107’
Chromium (Cr) 8.0 x 107° 6.0 x 107 2.0 x 107> 2 x 107°°
Copper (Cu) 9.0 x 107 5.0 x 107 2.0 x 107° 2.0 x 107°

-1 [ ¢ .y _
Fluorine (F) 4.0 x 107> 3.0x10° 9.0 x 107" 9.0 x 107>
Lead (Pb) 7.0 x 107° 4.0 x 107 1.0 x 107° 1.0 x 107°
Mercury (dg) 1.0 x 107 7.0 x 1077 2.0 x 107 2.0 x 107°
Vanadium (V) 2.0 x 107° 1.0 x 107° 5.0 x 107 5.0 x 10°°
Zine (Zn) 2.0 x 107 1.0 x 107 4.0 x 107> 4.0 x 1078

*Values presented are for isopleth codes as presented in Figure F7-1. 6/.

Source: Environmental Research and Technology, Inc, g/.
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Irrigated Area
Upper Hat Creek Valley Potential Percent Foliar Injury to Alfalfa
Presently Irrigated Projected Irrigated 366m Stack - MCS 244m Stack - MCS
(ha) (ha) Worst Case Average Case Worst Case Average Casge
64 96 - - 24 10
116 174 - - 31 12
149 224 - - 10 5
156 234 38 15 43 18
6 9 68 28 70 32
Source: Canadian Bio Resources Consultants Ltd. 141/
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
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Parameter (mg/l1) Fly Ash Bottom Ash

Range Range
pH (units) 8.5 - 9.5 8.0 - 9.0
Filterable Residue (105°C) 4900 - 9900 3400 - 5900
BODg < 30 - 190C < 30 - 190
Alkalinity (as CaCO3) 1030 - 1130 830 - 1030
Chloride 140 - 155 140 - 155
Fluoride 3.3 - 5.8 2.0 - 2.3
Nitrate (as N) 2.2 - 3.3 1.8 - 2.2
Ortho-~phosphate (as P) 0.15 - 0.24 0.18 - 0.33
Sulphate 220 -~ 30D 1180 -~ 1220
Arsenic , < 0.6 - 2.6 < 0.5 - 2.1
Boron < 3.1 - 4.1 < 1.8 -1.9
Cadmium < 0.08 < 0.08
Calcium (as CaCO3z) 990 - 1090 740 - 780
Chromium < 0.1 - 0.22 < 0.089 - 0.11
Copper < 0.2 -0.3 < 0.1 - 0.3
Iron < 1.6 - 1.7 < 1.6 -1.7
Lead < 0.04 < 0.04
Magnesium (as CaCOgz) 190 - 200 190 - 200
Mercury < 0.0012 - 0.0023 < 0.001 - 0.0016
Sodium 260 - 270 260 - 270
Vanadium < 0.13 - 0.15 < 0.21 - 0.27
Zinc 0.6 - 1.8 0.9 - 3.3

Prepared by: Beak Consultants Ltd. 155/
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Unit 1 Units 1-2 Units 13 Units 1-4
Jan. 1984 Jan. 1985 Jan. 1986 Jan. 1987
Supervisory, Professional
and Confidential 22 22 25 25
Office and Technical
Employees 14 i4 16 16
Operating 69 74 115 120
Mechanical Maintenance 15 19 27 30
Electrical Maintenance 6 8 10 11
Instrument Mzintenance 6 7 8 9
General Tradesmen 16 16 26 26
Stores 3 4 5 5
Security Guards _5 _5 _5 _5
Total Direct Employment 156 164 232 247
Prepared by: Strong Hall § Associates Ltd. io /
BRITISH kBASCO SERVICES OF CANADA LIMITED: Environmemtai Consultanis
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ASHCROFT CACHE CREEK CLINTON _
“Without Project™ Incoming “With Project" Populstien| “Without Pro)ect® Incoming “With Project™ Population |{"Without Project” Incoming "With l’ru]ect"i
Characterlsatic Population Popuvlation Scenariec One-Scenario Twe Fopulation Population Scenarlo {(ne-Scenariec Two Population Population Population
{(n=13635) (n=5100) (n=196%) (n=1595) (n=2525) {n=1760) (=115%) (n=580) (mt735)
Age Matribution*
014 34,17 38.07 35.7% 35.0% 36.1% 34.0% 36,87 7. 2% 35.9% 38.0% 36.5%
15-19 7.6 8.0 T8 1.7 8.4 8.0 8.3 8.2 5.8 8.0 a.5
20-24 9.4 12.0 10.5 10.0 9.4 12.0 10.4 10.9 7.2 12.0 5.8
25-34 17.2 20.0 18.4 17,9 20.8 20.0 20.5 20.4 14.4 0.0 16.3
35-44 12,5 12,0 12.3 12.4 11.8 12.0 11.9 1.9 il.6 2.0 1.2
45-54 9.6 6.0 8.1 8.8 8.2 6.0 7.4 6.9 8.3 6.0 1.6
55-64 6.4 3.0 5.0 5.6 4.0 3.0 3.6 3.4 7.2 3.0 5.8
65+ 4.1 1,0 2.8 3.5 2.0 1.0 1.6 1.4 5.0 1.0 3.7
100.0% 100, 0% 100.0% 100.0% 190,0% 100,0% 100,07 100.0% 100,07 130.0% 100.0%
Male-Female
NMotributrion
Hale 53.62 55.0% 54.2% 53.9% 50.9% 55.0% .. 52,4% 53.2% 53,00 55.0% 53.6%
Female 46.4 45.9 45,8 66,1 49,1 45.0 47,6 46,8 47.0 45.0 46.6
100,07 100.0% 100,07 100.0% 100,07 100.0% 100,07 100.0% 100.07%, 100.6% 100,07
Matital Status
Slogle 23.0% 23.07% 2.1 23.0% 26.6% 3.0% 25.3% 24.0% 23.5% 13.0% 3.0
Married 10,0 3.0 71.3 1.7 66,0 3.0 68.6 70.1 2.8 13.0 7.9
Other 7.0 4.0 5,8 6.3 7.4 4,0 6.1 5.5 3.7 4. 3.8
100.0% 100.0% 100,.0% 100.0% 100.0% 100.0% 100,07 100.0% 100.0% 160.0% 100.0%
Children Per
Family
0 27.8% 15.0% 26,67 27.1% 27.7% 25.0% 26,7% 26.1% 29.,23% 25.0% 27.8%1
i 17.8 22.0 19.5 18.8 19.2 22.0 20,2 0.8 7.1 12.0 18.7
4 . 23,6 26.0 25,8 26.7 21.3 26.0 3.1 2.0 12.2 26 .0 16.8
3 15,3 16.0 14.7 14.4 9.2 16.0 18.0 17.3 24,4 16.0 21.6
4 8.9 1.0 8.1 B.5 8.5 7.0 1.8 7.5 12,2 1.0 10.5
L2 5.8 4.0 3.1 5.4 6.3 4.0 3.5 3.0 2.2 4.0 9.5
100.0% 160.0% 100,0% 100.0% 100.0% 100.0% 100.0% 100,0% 100.0% 100.01 100.0%
* Flgures may not equal 1007 due ko rounding.
Prepared by: Strong Hall & Associates Ltd. 1O/
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NPERATING PHASE
(§ million 1976 )

REGIONAL LOCAL AREA
Total Direct Total Direct
Regicnal Regional Net Regional Local Area Net Local Area
Residents In Migrants _Income Gain _Residents In Migrants Income Gain
$ 10..9 $ 581.5 § 683.4 $ 42.9 § 643.2 § 686.1

Prepared by:

Strong Hall & Associates Ltd. 10/.
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CPERATING PHASE
($§ million 1976 )

REGIONAL LOCAL AREA
Total Net Total Net
Direct Indirect Induced Regional Direct Indirect Induced Local Areg
Income Income Income Income Gain Income Income Income - Income Gain
$ 683.4 § 23.6 $ 353.5 § 1060.5 $ 686.1 - $ 148.8 § 834.9
Prepared by: Strong Hall & Associates Ltd.  10/.
BRITISH . EBASCO SERVICES OF CANADA LIMITED. Environmenial Consultants
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HYDRO AND TOTAL NET INCOME GAINS E"‘?I_'g )
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DISPLACED IMPACT

ACTIVITY AFFECTED ~(d/a) . QUALITY SIGNIFICANCE
Hunting 100 tndetermined Low
Fishing - Undetermined -
Backroad Travel 250 Fair Low
Cther 100 - -

Operation Phase is defined as post 1987,

Prepared by: ESCLEC and bhi 161/.
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Origin* 1980 1982 1984 1986 1988 1990
Hat Creek Camps 22,060 81,000 63,040 19,800 1,320 1,400
Ashcroft/
Cache Creek 21,820 64,240 87,000 87,580 101,600 106,260
Clinton 2,600 7,560 10,230 10,240 12,000 12,950
Other Areas 1,300 3,740 5,120 5,040 6,030 6,410
Total 47,780 156,540 165,390 122,660 120,950 130,020
¢ Based on population forecasts presented in Strong Hall and Associates Ltd.m/,
and on assumed construction start in 1978
Prepared by: ESCLEC and bhi 161/.
BRITISH [EBASCO SERVICES OF CANADA LIMITED. Environmental Consultzants
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1476-90
Community 1876 1980 1986 1990 _%_ increase
Asheroft 2030 2455 2685 3035 50
Cache Creek 1050 1205 1355 . 1595 52
Clinton 810 810 1155 1155 43
Lillocet 2220 2220 2785 2785 25
Unint:orpo‘rated 1390 1390 1390 1390 0
Total 7500 8080 - 9370 8960 33
Source: Strong Hall & Associates Ltd. 10/
BRITISH BASCO SERVICES OF CANADA LIMITED: Environmenmal Consultants
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Activity Source 1976 1980 1982 1984 1986 1988 1990

Local Population 104,356 125,200 135,630 146,060 156,500 166,950 177,400
{non-project)
Project I-’Opulation* - 47,780 156,540 165,390 122,660 120,950 130,020

Total 104,356 172,980 292,170 311,450 279,160 287,900 307,420
* Baged on assumed construction start in 1978,

Prepared by: ESCLEC and bhi 162/.
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Distance From Witheut Combined Normalized Expected
fanch  Current (1978) Highway 12 Junction Project Project With-Project Project YDNL* Resident
House Occupant m YDNL* YDNL* YDNE* (+15 dB) Reaction
1 M. Saulte 4,900 35 - 40 63 63 78 Vigorous
Action
2 Ike Lehman 4,500 35 - 40 63 G3 78 Vigorous
Action
3 A. Tarke 8,540 35 - 40 49 49 64 Widespread
Complaints
4 D. Ridlar 9,760 35 - 40 45 . 45 - 46 60 Widespread
(Baldwin) ) Complaints
5 A. Pocock 13,400 35 - 40 36 39 - 42 56%* Sporadic
Complaints
0 G. Parke 14,000 35 - 40 35 38 - 41 55 %% No Reaction

* Yearly average day/night noise level.
** The higher community sensitivity correction of +20 dB has been applied at locations where
plant noise {comtaining pure tones) is expected to be the dominant project noise.
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Source/Type of Activity Emission Factor Source Operating Units Emisions (kg/a)
Surficial removal (scrapers) .26 kilograms per 26,250 scraper-hours/year 191,000
scraper hour
Overburden removal
{truck/shovel) .26 kilograms per 27,000 shovel-hours/year 196,000
shovel hour 9
Coal removal (truck/shovel) .01 gm/kg coal removed 9.98 x 107 kg/ a in-situ coal 99,800
Blasting .005 gm/kg coal blasted 9.98 x 109 kg/ a in-situ coal 49,900
Cozal haul road .31 kilograms per 5
vehicle kilometre 4,96 x 107 vehicle-km/ a 154,000
Overburden haul road .31 kilograms per 6
vehicle kilometre 1.23 x 10" vehicle-km/ a 381,000
Truck hopper dump .01 gm/kg coal dumped 9.98 x 199 kg/ a in-situ coal 99,800
Conveyors -
Conl stockpiles .122 gmfkg coal stored 9.07 x 108 kg coal stored 111,000
llaul road repair .26 kilograms per 9000 grader-hours/year 65,300
grader hour 7 2
Wind erosion kilograms per square 1.68 x 10'm 941,000
metre per year
TOTAL 2,288,800
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Sample: Overburden 76-1 Overburden 76-13 Waste Rock
pH 7.6 7.9 8.3
Filterable Residue 180 160 2078
BODg** 35 27 244
Alkalinity (as CaC0Gg) 55 77 180
Chloride 2 1.5 53
Fluoride 0.05 0.07 0.06
Nitrate {(as N) 4.0 6.0
O-phos. (as P) 0.15 0.2 0.
Sulphur 0.7 6.7 10.0
Arsenic 0.03 0.03 0.1
Boron 0.02 0.02 0.05
Cadmium 0.002 0.002 < 0.002
Calcium (as CaCOq) 13.2 25 76.2
Chromium- 0.05 0.05 0.2
Copper 0.35 .4 .1
Iron 0.3 1.05 1.85
Lead 0.02 0.02 0.02
Magnesium (as CaCOz) 14.6 29.2 43.7
Mercury 0.002 0.002 0.003
Sodium 15.0 40.0 70
Vanadium 0.01 0.01 0.01
Zinc 0.031 0.031 0.275
® All parameters expressed in mg/l except pH which is in units.
** Estimated by utilizing BOD_ from Total Extractable Tests and

multiplying by ratio of filterable residue extracted in 24

hours to Total Extractable Filterable Residue.
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Parameters*

pE (units)
Temperature (°C)
Suspended Solids
Filterable Residue
Total Hardness (as CaCOz)
Alkalinity (as CaCOz)
Chloride

Fluoride

Total Nitrogen =N
Phosphorus -P
Sulphate

Arsenic

Boron

Cadmium

Calcium (as CaCOz)
Chromium

Copper

Iron

Lead

Magnesium (as CaCOgz)
Mercury

Sodium

Vanadium

Zinc

Projected

B.2

40
< 22
642
197
305

-

[

0.15
.61

60

< 0.
< 0,
.R0s

118

75
<0
72

< 0.
< 0.

.096

013
10

0.018
.015
0.092
Q13

L0005

013
111

8.4

24
6
342
224
226
1
0.
0.
0.
54
< 0.
< 0.
< 0.
143
< Q.
< 0.
< 0.
< 0.
77
< 0.
20
< 0.
< 0.

* All parameters expressed in mg/l except as noted

Al

16
18
043

005

0035

0lo

005

026

010

0004

005
0G7
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Project Activity

Impact

Base Scheme:

Mine Dust Control

Pit Rim Reservoir

Headworks Reservoir

Mine Pit Seepage

Pit Rim Dewatering

Coal Stockpiles

Alternate Activity:

Medicine Creek Diversion
to MacLaren Creek

Medicine Creek Water
Supply

Hat Creek Water Supply
Feservoir

Evaporation of 10x10%n3 -
irrigation season; intended source
of water unspecified.

Evaparition of approximately
Ix10"m”from reservoir surface
during irrigation season.

Evaporation of approximately
3x10%m3from reservoir surface
during irrigation season.

Evaporation of up to 21x10%m3
of seepage during irrigation
seasomn.

Potentially unsuitable water
quality.

Collection of up to 21x104m3

of ground and surface water in
vicinity of mine; diversion to
Hat Creek canal during irrigation
season.

Potentially unsuitable leachate
quality.

Diversion of unknown quantity
of water from Hat Creek drainage
to Cornwall Creek drainage.

Storage and use of unknown
quantity of Medicine Creek water.

Storage and use of Hat Creek
flow.

Source: Beak Consultants Ltd. 6 / Rev. 1 Feb. 1979,
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STAGE

Ll 2 35 4 5 & 7
Mine Operating 63 168 276 303 376 424 404
Mine Maintenance 37 101 1%4 214 272 310 254
Mine Labour 12 40 67 g1 104 112 109
Mine Staff 61 Bl 58 88 98 98 98
Total Direct Employment 203 350 635 696 850 944 6505
Prepared by: Strong, Hall & Associates Ltd. 11/
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’ Number of Level of
Average Visual Units Visual
Project Element Ranking Affected Impact
Ash Dump i51.4 1 Extreme
Open Pit Mine 142.8 4 High
Medicine Creek Dump 138.3 4 High
500 kv Transmission Corridor 131.7 8 High
Generation Plant and Cooling Tower 130.6 7 High
Rlending Facilities and Stockpile 127.8 5 High
Stack 124,2 8 High
Conveyor 123,0 5 High
Houth Meadows Dump 120.2 6 . High
Mine Construction Camp 118.3 5 Moderate
Water Intake 115.0 3 Moderate
Access Road 113,5 8 Moderate
Plant Construction Camp 112.0 4 Moderate
tlat Creek Diversion 107.7 3 Moderate
Storage and Pumping Facilities 103.0 3 Low
Alrport 103.0 1 Low
Water Pipeline Corridor 96.0 6 Low
Prepared by: 'Toby Russell Buckwell and Partners. 11,
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Water Quantity
Project Activity Cause of Benefit (10°n3/2)

§ase Scheme:

Pit Rim Reservoir Direct Irrigation storage 22
becomes available

Pit Lake Direct Irrigation storage 1014
becomes available

Dust Control Project use stops 10
Pit Rim Dewatering Diversion stops ' 21
Make Up Reservoir Direct Irrigation storage 830

becomes available

Supply Pipeline Capacity (25,000 USGPM) 650*

Alternate Activity:

Medicine Ctreek Project use stops and

Water Supply storage becomes available ?
Hat Creek Project use stops and

Water Supply storage becomes available 213
Reservoir

* If operation is continued to supply irrigation water.

Source: Beak Consultants Ltd. 1/ Rev, 1 Feb, 1979,
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Resources
Meteorology Water Land .
Receptors Air Quality Resources Resources Socio-Lconomics Noise
Ambient Ailr Quality Primary and sec-
ondary contaminants
Acid Rain
Long Range Transport
Salt Deposition
Groundwater: wells Water Quality
Surface Water: llat Creek, Flow
Bonaparte River, selected Water Quality
watersheds
Fisheries & Benthos llabitat § Fish
fiat Creek Populations
Thompson River salmonids Impingement
Vegetation Air Contaminant
Sensitivity
- Trace Elements
Salt deposition
 Soils Trace Elements
Wildlife Bio-accumulation
. : Air contaminants
Hfat Creeck Valley Residents Construction
' and mine
equipment
Community Residents llealth Services
Infra-structure
Fiscal
Land Use
BRITISH EBASCO SERVICES OF CANADA LIMITED; Environmental Consultants
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