
I :  

BRITISH  COLUMBIA  HYDRO AND  POWER  AUTHORITY 

HAT CREEK PROJECT 

Environmental Research and Technology Inc. - Air Quality and 
Climatic Effects of the Proposed Hat Creek Project Report - 
Appendix A - Meteorological and Air Quality Data - April 1978. 

ill 
ENVIRONMENTAL  IMPACT  STATEMENT  REFERENCE  NUMBER: I4 b 



Document P-5074-A 
April 1978 ' 

Prepared for 
Ikitish Columbia Hydro and Powter Authority 

A, 4ir quality  and 
climatic effects 
of the proposed 

Hat  Creek  project 

Appelndix A 
Meteorological and air qual& data 

" 

2030 Almneda  Padre  Serra 
Santa Barbara.,  California 93103 

. ~ . ~  .- d 2.L.j . .  . 

IENVIRONMENTAL RESEARCH CL TECHNOLOGY, I N C .  
ICONCORD.  MASS. LOS  ANGELES * A T W T A  SAN JUAN. P.R. 
IFORT COLLINS. CO. * WASHINGTON. D.C. * HOLISTON *CHICAGO 



TABLE  OF  CONTENTS 

LIST  OF  FIGURES 
LIST  OF  TABLES 
Al. 0 INTRODUCTION 

A2.0  METEOROLOGICAL  DATA 

A2.1  NAWC  TRACER  STUDIES 

A2.3  B.C.  HYDRO  SURFACE  DATA  (POWER  PLANT  SITE) 
A2.2  MEP  STUDIE8 

(a)  Temperature 
(b) Wind  Speed  and  Direction 
(c) Humidity 
(d) Stability 
(e) Mixing  Depth 

A2.4  B.C.  HYDRO  SURFACE.DATA  (MINE  SITE) 
A2.5  OTHER  METEOROLOGICAL  DATA 

A3.0 AIR  QUALITY  DATA 

A3.1 TSP'  MEASUREMENT 

A3.3  CHEMICAL  SNOW  SAMPLE  ANALYSIS 
A3.2  SULFATION  MEASUREMENTS 

A3.4  INDUSTRIAL  EMISSIGNS  INVENTORY 

A4.0 REFERENCES 

Page 

iv 
V 

a1-1 

A2-2 

A2-1 
A2-17 
A2-18 
A2-21 
A2-21 
A2-29 
A2-45 
A2-60 
A2-63 
A2-63 

A3-1 

A3-10 
A3-1 

A3-16 
A3-17 

A4-1 

iii 



LIST  OF  FIGURES 

Figure  A2-1 

Figure  A2-2 

Figure  A3-1 

Figure  A3-2 

Figure  A3-3 

Figure  A3-4 

Figure  A3-5 

Figure  A3-6 

Locations of the B.C.  Hydro  Mechanical  Weather 
Stations  in  the  Hat  Creek  Area 

Map of Hat Creek  Valley  Region  with  Locations 
of the AES Meteorological  Stations 

Kamloops  Airport  (Site  1) 

Kamloops  Eaton’s  Building  (Site  3) 
Kamloops  Federal  Building  (Site 8) 

Squamish-&quam  Elem  (Site  1) 
Squamish-Mobil  Air  Lab  (Site 2) 

Annual Dustfall  Rates  at  Kamloops  Airport 

Monthly  Dustfall  Rates - 1973 

Concentration Measurements 
Locations of B.C.  Hydro  Hi-Vol  Samplers  for TSP 

Page 

AZ-19 

A2-67 

A3-3 

A3-4 

A3-5 

A3-6 

A3-7 

A3-9 

1- 

-. . 

.. Lsi 

i 

.... 

kr 

iv 



LIST OF TABLES 

J 

3 

3 

m 

3 

w 
. .  

Iw 

I" 

Table  A2-1 

Table  A2-2 

Table  A2-3 

Table  A2-4 

Table  A2-5 

Table i2-6 

Table  A2-7 

Table  A2-8 

Table  A2-9 

'Horizontal  Dispersion  Coefficients  Computed  from 
Gas  Tracer  Data,  Test 1, Set 1 

Horizontal  Dispersion  Coefficients  Computed  from 
Gas  Tracer  Data,  Test 1, Set 3 

Horizontal  Dispersion  Coefficients  Computed  from 
Gas  Tracer  Data,  Test  2,  Set 1 

Horizontal  Dispersion  Coefficients  Computed  from 
Gas  Tracer  Data,  Test 3, Set 1 

Horizontal  Dispersion  Coefficients  Computed  from 
Gas  Tracer  Data,  Test 6, Set 1 

Horizontal  Dispersion  Coefficients  Computed  from 
Gas  Tracer  Data,  Test 6, Set 2 

Horizontal  Dispersion  Coefficients  Computed  from 
Gas  Tracer  Data,  Test 6, Set 3 

Horizontal  ljispersion  Coefficients  Computed  from 
Gas  Tracer  Data,  Test 6, Set 4 

Horizontal  Dispersion  Coefficients  Computed  from 
Gas  Tracer  Data,  Test 7, Set 1 

Page 

A2  -5 

A2  -5 

A2-6 

A2 -6 

A2-7 

A2-7 

A2 -8 

A2 -8 

A2-9 

Table  A2-10  Horizontal  Dispersion  Coefficients  Computed  from 
Gas  Tracer  Data,  Test 7, Set 2 

A2-9 

Table A2-11 Horizontal  .IXspersion  Coefficients  Computed  from  A2-10 
Gas  .Tracer  Data,  Test 8, Set 1 

Table  A2- 12 Horizontal  Dispersion  Coefficients  Computed  from  A2-10 
Gas  Tracer  Data,  Test 8, Set 2 

Table  A2-13  Horizontal  Dispersion  Coefficients  Computed  from  A2-11 
Gas  Tracer  Data,  Test 9, Set 1 

Table  A2-14  Horizontal  Dispersion  Coefficients  Computed  from  A2-11 
Gas  Tracer  Data,  Test  10,  Set 1 

Table  A2-15  Horizontal  Dispersion  Coefficients  Computed  from  A2-12 
Gas  Tracer  Data,  Test 11, Set 1 

V 



LIST OF TABLES  (Continued) 

Table  A2-16 

Table  A2-17 

Table  AZ-18 

Table  At-19 

Table  A2-20 

Table  A2-21 

Table  A2-22 

Table  A2-23 

Table  A2-24 

Table  A2-25 

Table  A2-26 

Table  A2-27 

Table  A2-28 

Table  A2-29 

Table  At-30 

Table  A2-31 

Table  A2-32 

Table  A2-33 

Table  A2-34 

Table  At-35 

Horizontal  Dispersion  Coefficients  Computed  from 
Gas  Tracer  Data,  Test  11,  Set 2 

Horizontal  Dispersion  Coefficients  Computed  from 
Gas  Tracer  Data,  Test  11,  Set 3 

Horizontal  Dispersion  Coefficients  Computed  from 
Gas  Tracer  Data,  Test  12,  Set 1 

Horizontal  Dispersion  Coefficients  Computed  from 
Gas  Tracer  Data,  Test  12,  Set 2 

Horizontal  .Dispersion  Coefficients  Computed  -from 
Gas  Tracer  Data,  Test  13,  Set 1 

Horizontal  Dispersion  Coefficients  Computed  from 
Gas Tracer  Data,  Test 14, Set 1 

Horizontal  Dispersion  Coefficients  Computed  from 
Gas  Tracer  Data,  Test  14,  Set 2 . 

Horizontal  Dispersion  Coefficients  Computed  from 
Gas  Tracer  Data,  Test 14, Set 3 

Temperature  Data  Substituted  for  the  Missing 
B.C.  Hydro  Mechanical  Station 7 Data 

Dry  Bulb  Temperature - January  1975 
Dry  Bulb  Temperature - February  1975 
Dry  Bulb  Temperature - March  1975 
Dry  Bulb  Temperature - April  1975 
Dry Bulb  Temperature - May  1975 
Dry  Bulb  Temperature - June  1975 
Dry Bulb  Temperature. - July  1975 
Dry  Bulb  Temperature - August  1975 
Dry  Bulb  Temperature - September 1975 
Dry Bulb Temperature - October  1975 
Dry  Bulb  Temperature - November  1975 

,n 

Page 

A2-12 c 

A2-13 
" 

AZ-13 
bm 

At-14 

.i 

A2-14 

A2-15 

AZ-15 .b 

A2-16 c.d 

A2-22 

A2-23 ' 

A2-25 ~ I r i  

A2-24 
ta 

A2-24 

A2-25 . 

A2-25 
Y 

A2-26 .& 

A2-26 ~ 

A2-27 i 

A2-27 

A2-28 
bl 

vi 
w 



3 

Table A2-36 

Table A2-37 

Tab1 e A2- 38 

Table A2-39 

Table A2-40 

Table A2-41 

Table A2-42 

Table A2-43 

Table A2-44 

Table A-45 

Table A2-46 

Table A2-47 

Table A2-48 

Table A2-49 

Table A2-50 

Table A2-51 

Table A2-52 

Table A2-53 

Table A2-54 

Table A2-55 

Table A2-56 

Table A2-57 

Table A2-58 

LIST OF TABLES (Continued) 

D r y  Bulb Temperature - December 1975 

Linear  Regression S t a t i s t i c s  Between Wind Directions 
a t  Minisonde S i t e  4 at  600 m Above  Power Plant Base 
and Hat Creek Valley  Mechanical  Stations 

Wind Direction Data Substi tuted for the  Missing 
B.C. Hydro Irlechanical S ta t ion  7 Data 

Wind Speed 'Data Substi tuted for the  Missing 
B.C. Hydro Mechanical S ta t ion  7 Data 

Wind Speed-irliles - January  1975 

Wind Speed-Miles - February  1975 

Wind Speed-Miles - March 1975 

Wind Speed-Miles - April 1975 

Wind Speed-Miles - May 1975 

Wind Speed-Miles - June  1975 

Wind Speed-Miles - Ju ly  1975 

Wind Speed-lrliles - August  1975 

Wind Speed-Miles - September  1975 

Wind Speed-Miles - October  1975 

Wind Speed-Miles - November 1975 

Wind Speed-Miles - December 1975 

Wind Direction - January 1975 

Wind Direction - February 1975 

Wind Direction - March 1975 

Wind Direction - April 1975 

Wind Direction - May 1975 

Wind Direction - June 1975 

Wind Direction - Ju ly  1975 

Page 

A2-28 

A2-30 

A2-31 

A2-32 

A2-33 

A2-33 

A2-34 

A2 - 34 

A2-35 

A2-35 

A2-36 

A2-36 

A2-.37 

A2-37 

A2-'38 

A2-38 

A2-39 

A2-39 

A2-40 

A2-40 

A2-41 

A2-41 

A2-42 

v i i  

. .~~ . . . . . . . 



Table  A2-59 

Table  A2-60 

Table  A2-61 

Table  A2-62 

Table  A2-63 

Table  A2-64 

Table  A2-65 

Table  A2-66 

Table  A2-67 

Table  A2-68 

Table  A2-69 

Tabl e A2- 70 

Table  A2-71 

Table  A2-72 

Tabl e A2-  73 

Table  A2-74 

Table  A2-75 

Table  A?.-76 

Table  A2-77 

Table  A2-78 

Table  A?.-79 

Table  AZ-80 

Table A2-81 

Table  AZ-82 

viii 

..... 

LIST OF  TABLES  (Continued) 

Wind  Direction - August  1975 
Wind  Direction - September  1975 
Wind  Direction - October  1975 
Wind  Direction - November  1975 
Wind  Direction - December  1975 
Relative  Humidity  Data  Substituted f o r  the  Missing 
B.C. Hydro  Mechanical  Station 7 Data 

Humidity - January  1975 
Humidity - February  1975 
Humidity - March 1975 
Humidity - April  1975 
Humidity - May  1975 
Humidity - June  1975 
Humidity - July  1.975 . 

Humidity - August  1975 
Humidity - September  1975 
Humidity - October  1975 
Humidity - November  1975 
Humidity - December  1975 
Stability - January  1975 
Stability - February  1975 
Stability - March  1975 
Stability - April  1975 
Stability - May  1975 
Stability - June  1975 

Page 

A2-42 

4.2-43 

A2-43 

A2-44 

At-44 

A2-46 

A2-47 

A2-47 

A2-48 

~2-4a 

A2-49 

A2-49 

A2-50 

A2-50 

A2-51 

A2-51 

A2-52 

A242 

At-54 

AZ-S4 

At-55 

A2-55 

At-56 

At-56 



ul 

d 

3 

I.1 

u 

r ;  

Table A2-83 

Table A2-84 

Table A2-85 

Table A2-86 

Table A2-87 

Table ~ 2 - 8 8  

Table A2-89 

Table A2-90 

Table A2-91 

Table A2-92 

Table A2-93 

Table A2-94 

Table A2-95. 

Table A2-96 

Table A2-91 

Table A2-98 

Table A2-99 

Table A2-100 

Table A2-101 

Table A2-102 

" U I U U 4 5 L I " I K  

LIST OF TABLES (Continued) 

Page 

S t a b i l i t y  - Ju ly  1975 A2-57 

S t a b i l i t y  - August  1975 A2-57 

S t a b i l i t y  - September  1975 A2-58 

S t a b i l i t y  - October  1975 ~ 2 - 5 8  

S t a b i l i t y  - November 1975 A2-59 

S t a b i l i t y  - December 1975 A2-59 

Linear  Regression  Statist ics Between MEP Minisonde 
and Vernon and Prince George Sounding  Temperatures 

B.C. Hydro !Station 5 J o i n t  Frequency of Wind 
Speed  and Direction f o r  Unstable  Conditions, 1975 

Speed  and Direction for Neutral  Conditions, 1975 
B.C. Hydro !Station 5 Jo in t  Frequency of Wind  A2-65 

and Direction f o r  Stable  Conditions,  1975 
B.C. Hydro !Station 5 J o i n t  Frequency of  Wind Speed A2-66 

Kamloops  19'74 S t a b i l i t y  Wind Rose,  Very Unstable 
Conditions 

Kamloops  19'74 S t a b i l i t y  Wind Rose, Unstable 
Conditions 

Kamloops  19'74 S t a b i l i t y  Wind Rose, S l igh t ly  A2-70 
Unstable  Conditions 

Kamloops 19'74 S t a b i l i t y  Wind Rose, Neutral A2-70 
Conditions 

Kamloops  19'74 S t a b i l i t y  Wind Rose, Stable  
Conditions 

Vernon 700 lob Annual Wind Rose  A2-71 

Vernon 700 mb Winter Wind Rose A2-72 

Vernon  700 m o b  Spring Wind Rose A2-72 

Vernon  700 lab  Summer  Wind Rose  A2-73 

Vernon  700 mb Autumn  Wind Rose  A2-73 

A2-62 

A2-64 

A2-69 

A2-69 

At-71 

i x  



LIST OF TABLES  (Continued) 

Table  A3-1 

Table  A3-2 

Table  A3-3 

Table  A3-4 

Table  A3-5 

Table  A3-6 

Table  A3-7 

Table  A3-8 

Table AS9 

Sampling  Times  and  Stations - TSP  Measurements 
in Kamloops and  Squamish,  B.C. 

Hi-Volume  TSP  Samples  Highway  12  Site 

Hi-Volume  TSP  Samples  Hat  Creek  Junction  Site 

Hi-Volume  TSP  Samples  Hydro  Camp  Site 

Hi-Volume  TSP  Samples  Hat  Creek  Milners  Site 

Hi-Volume  TSP  Samples  Valley  Trailer  Site 

Sulfation  rates  at.Selected  Measurement  .Sites 
in Kamloops, B.C. 

Chemical  Analysis of Mountain  Stream  Samples: 
Wells Gray  Park 

Chemical  Analysis of Snow  Samples:  Wells  Gray 
Park 

X 

. .- 

Page 

A3-2 

A3-11 

A3-12 

A3-13 

A3-14 

A3-15 

A2-16 

A2-18 

A2-19 

' L I  

." 

i+ 



A1.O  INTRODUCTION 
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This  Appendix  documents  meteorological  and  air  quality  data  sets  reviewed 
and  utilized  by  Environmental  Research E Technology,  Inc.  (ERT)  in  the 
course  of  preparing  the  report  Air  Quality  and  Climatic  Effects  of  the 
Proposed  Hat  Creek  Project.  This  work  was  performed  in  fulfillment  of 
the  Terms of Reference  for  Dlatailed  Environmental  Studies,  Appendices D, 
Dl,  D2,  D3,  D4,  D5,  and  E3. 

The  data  reported  in  this  volume  were  used  for  three  major  purposes: (1) 
to  provide  information  regarliing  baseline  air  quality  and  climatology  in 
south-central  British  Columbia; (2)  to  provide a basis  for  adjusting 
mathematical  air  quality  assessment  models  to  reflect  conditions  in  the 
vicinity of the  proposed  Project;  and  (3)  to  provide  inputs  for  these 
models  to  predict  the  effects of emissions  from  the Hat Creek  coal  mine, 
power  plant,  and  associated  facilities. 

The  information  presented  consists  of  descriptions of the  data  sources, 
discussions of ERT's  uses of the  data in the  Hat  Creek  assessment, 
evaluations of the  quality  and  representativeness  of  the  data  to  characterize 
the  conditions  at  the  Project  site,  and  complete  tabular  listings  of  the 
key  data  sets  used. 
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A2.0  METEOROLOGICAL  DATA 
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Due  to  the  remote  location  of  the  Hat  Creek  Valley,  the  volume  of  historical 
meteorological  data  taken  within  the  valley  is  rather  limited. In order 
for  ERT  to  perform  a  comprehensive  analysis  of  the  air  quality  effects 
of  the  effluents  from  the  proposed  Hat  Creek  generating  station,  it  was 
important  that  the  meteorological  data  base  provide  representative 
information on seasonal  and  diurnal  variations of the  physical  characteristics 
of the  local  atmosphere.  Toward  this  end,  British  Columbia  Hydro E 
Power  Authority  (B.C.  Hydro)  has,  during  the  past  two  years,  undertaken 
an  intensive  data  gathering  program  to  allow  characterization of  the 
meteorology of the  Hat  Creek  region.  This  section  presents  the  meteorological 
data  that  have  been  made  available  through  B.C.  Hydro  to  assist:  ERT  in 
its  assessment of air  quality  effects  of  the  proposed  Hat  Creek  Project. 

The  data  available  to ERT for  air  quality  assessment  were  acquired  from 
a  variety of sources.  The  remainder of this  section  discusses  information 
derived  from  the  North  American  Weather  Consultants  (NAWC)  gas  tracer 
study  conducted  in  the  Hat  Creek  Valley,  the  MEP  meteorological  measurement 
study,  data  from  the  network  of  eight  mechanical  weather  stations  operated 
by B.C. Hydro,  and  the  data  derived  from  mistellaneous  data  sources.  A 
description of  the.data, a discussion  of  any  data  gaps or limitations, 
and  ERT's  application  of  the  data  are  also  given  .for  each  data  set. 
This  Appendix  is  thus  intended  to  provide  the  user  with  a  comprehensive 
description'of  the  meteorological  information  that  was  used  by  ERT  as 
support for the  air  quality work. 

A2.1  NAWC  TRACER  STUDIES 

Under  sponsorship  by  B.C.  Hydro,  NAWC  conducted  an  airborne  tracer  study 
during  the  winter  and  summer.months of 1976  (Hovind,  et  al) . The 
purpose  of  this  program  of  the  experiments  was  to  document  the  behavior 
of the  plume  from  the  proposed  power  plant.  Intensive  meteorol.ogica1 
measurements  were  conducted  to  define  ambient  conditions  during:  the 

1 
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plume  release  simulations.  Concentrations  of  the  tracer  material  were 
measured by aircraft  samplers  and  portable  sensors  deployed  at  ground- 
level  for  each  experiment.  Oil-fog  plumes  were  tracked  photographically, 
and  airborne  equipment  was  employed  to  provide  data  regarding  plume 
dispersion  characteristics  for  specific  weather  conditions. 

The  winter  study  was  conducted  during  the  periods  February  16-23, 1976 
and  March  22-26,  1976.  The  summer  study  took  place  between  July  31  and 
August  11,  1976.  The two studies  resulted  in a total  of 14 tests.  Of 
the 14 tests,  the  results  of  12  were  suitable  for  use  by ERT. The 
remaining  two  tests  were  terminated  prematurely  due  to  restrictive 
visibility  condi.tions,  .and  :provided no information of .the  .type  required 
in  the  present  study. 

The  tracer  studies  consisted  of  releases of gas  tracers  (oil-fog  and 
sulfur hexafluoride - SF6)  from an aircraft t o  simulate  emissions  from 
the  stack of the  proposed 2000 Mu power  plant  operating at base  load 
with no controls.  ,Releases  were  made  at  two  proposed  p.lant  sites - one 
in  the  valley  proper  and  one  near  Harry  Lake  in  the  Trachyte  Hills  to 
the  east of the  valley.  The  releases  were  made  at  various  effective 
stack  heights  above  the  proposed  plant  sites.  However,  the  plume  was 
always  released  low  enough  such  that  it  would  be  under  the  influence of 
the  muntain-valley  circulation  of the Hat  Creek  Valley.  Plume  rise 
calculations  indicate  that  in  most  cases a plume  from a 366 'm (1200-ft) 
or 244 m (800-ft)  stack  would  rise  substantially  above  the  levels  of 
plume  release  assumed  in  the N A N  study.  It  has  been  assumed  that 
turbulence  parameters  at  the  release  heights  accurately  represent  those 
at  the  predicted  plume  rise  levels.  In  particular,  it  appears  that 
either  stack  height  would  be  sufficient  to  preclude  fumigation  con- 
ditions  such  as  led  to  relatively  high  ground-level  concentrations  in 
the  field  experiments.  See  Appendix D on sulfur  dioxide  (SO2)  control 
measures  for a discussion of these  conditions. 
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The  tracer  plumes  were  tracked  by  instrumented  aircraft  outfit:ted  with 
an  Analog  Technology  Corporation  ll2C SF6 Leak  Detector,  which  measured 
volumetric SF concentrations,  and  an  integrating  nephelometer  to 
measure  oil-fog  droplet  concentrations.  Tiansects  were  made  through  the 
tracer  plumes at various  altitudes  and  distances  from  the  release  point 
to  determine  the  vertical and horizontal  extent of plume  spread. A 

surface  array  of SF6 samplers  was  operated  simultaneously  with  the 
airborne  sampling  program to determine  ground  level  concentrations 
resulting  from  the  dispersion of  the SF6 plume  in  the  Hat  Cree,k  Valley. 
The SF concentrations  were  then  scaled  and  converted  to  equivalent SO 6 2 
concentrations  corresponding  to  emissions  from  the  proposed 2000 Mw 

6 

plant. 

NAWC  also  conducted a series  of  pilot  balloon  (pibal)  releases  during 
both  seasonal  phases  of  the  program.  The  wind  data  from  these  observations, 
coupled  with  minisonde  releases  made  during  the  hours  centered  around 
the  plume  sampling  tests,  provide a picture of the  vertical  wind  and 
temperature  structures  wi.thin  and  above  the  valley on the  days  that 
plume  samples  were  taken.  Atmospheric  stability  was  determined  by  the 
lapse  rate  method  used  by  the U.S. Nuclear  Regulatory  Commission  (U.S.NRC). 

The  data  obtained  during  ,the  tracer  studies  are  limited  in  that  the 
experiments  were  conducted  only  during  periods of neutral or slightly 
stable  atmospheric  conditions. Of the  twelve  available  tests,  ten  were 
run under  conditions  categorized  by  the U.S. NRC as neutral  stability, 
and  two  during  slightly  stable  conditions. In order  to  complete  the 
tasks  described  below,  it  was  necessary  to  use  the  results of experiments 
conducted  by  other  resear(-hers  during  unstable  and  stable  conditions. 

Another  limitation of the  data  was  the  paucity of information  beyond 10 km 
from  the  release  point.  'The  majority of the  data  were  taken  within 8 km 
cf the  release,  since, fo:r  most of the  experiments  the  equivalent SO 
concentrations  within  the  plumes  were  very  small  relative  to  the  proposed 
ambient  guidelines  beyond  this  travel  distance.  Such a grouping of data 
points  made  it  difficult to determine  horizontal  and  vertical  plume 
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spread  statistics  as  a  function  of  downwind  distance.  Difficulty in 
determing  the  appropriate  relationship  was  encountered  for  distances 
greater  than  10  km.  For  the  larger  distances  it  was  necessary  to 
extrapolate  based  upon  the  available  data. 

The WiVC data  were  used  by ERT for  two  basic  purposes.  First,  the  data 
were  used  to  calibrate  the  dispersion  coefficients of the  Hat  Creek 
Model  (see  Appendix B for  a  comprehensive  discussion)  and  second,  the 
results  of  the  minisonde  soundings  were  used  to  delineate  vertical  wind 
and  temperature  profiles  to  investigate  the  potential of fumigation 
episodes  within  the  Hat  Creek  Valley. 

The  raw NAWC data  used  in EXT's air  quality  analysis  are  reported  by 
Hovind,  et  a1  and  will  not  be  reproduced  in  this  volume.  However,  the 
horizontal.  dispersion  coefficients  computed by ERT, along  with  the 
meteorological  conditions  for  each  tracer  release,  are  presented  in 
Tables  A2-1  to  A2-23. In the  tables,  the concentrations.presented are 
equivalent SO concentrations  corresponding  to  the  emission  rate  expected 
for  2000 Mw operation of the  power  plant.  They  are  obtained  by  scaling 
measured  SF  concentrations  by  the  ratio  SO2  to  SF6  emission  rates. 

1 
" 

2 

6 

A detailed  discussion  of  the  method  used  to  compute  the  dispersion 
coefficients  is  presented  in  Appendix B. However,  the  footnotes  of  the 
tables  require  some  explanation.  The  horizontal  standard  deviation  (uy) 
of the  plume  spread  was  determined  from  the  second  moment of the  center 
of  mass  calculated  from  data  p0int.s  collected  during  each  pass  through 
the  plume  at  a  given  downwind  distance.  The  arithmetic  average  was  then 
determined  at  each  distance  from  the  release.  However,  the  variance of 
each  individual uy was  determined  using  the  so-called  t-distribution  of 
Student. If the  variance  was  below  the 95% confidence  level,  the uy 
was  not  used  in  computing  the  arithmetic  average.  Also  there  were  cases 
when  the  maximum  concentration for a given  transect  was  at  or  barely 
above  the  measuring  threshold of the  nephelometer.  For  these  cases,  the 
oil  fog  droplet  concentration  fell  quickly  below  the  nephelometer 
threshold  resulting  in  artificially  small uy values.  These  cases  were 
also  eliminated  from  consideration. 
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TABLE A2-1 

Horizontal Dispersion  Coefficients  Computed from Gas  Tracer  Data 
Test 1, Set 1 -. Virtual  Downwind  Distance.2.6 Km 

- rime 

09:59 

10:02 
1o:os 
10:09 
10:11 
10:14 

10:17 

10:24 
10:26 
09:40 

10:50 

Lagse Rate 
Altitude (MSL) 

1420 
1405 

1590 

1555 

1570 

1325 
1540 

1280 
1295 

1370 
60.42 
-0.07 

[mercrJ) 
oy 

574 
751 
695 
618 
526 
689 
698 
530 
622’ 
808 

Average cy = 
654  76 

**equivalent SO2 concentrstionr corresponding IO 2000 M, plant operation. 
*below 9s percent  confidence levo1 - not w e d  in  computing average. 

TABLE A2-2 
Horizontal Dispersion Coefficients  Computed  from Gas Tracer  Data 

Test 1; Set 3 -. Virtual  Downwind  Distance 3.6 Km 

11:u 
11:11 1340 

1310 
11:17 
10:so 

1280 
-0.07 

12:ss -0.61 

1.05 X 10‘~ 1235 
1.75 X 10‘~ 1057 
1.82 X 1497 

*equivalent SO concentration  corresponding to 2000 w* plant  operation. 
Average oy = 1262 : 550 

2 
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TABLE A2-3 

Horizontal  Dispersion  Coefficients  Computed from Gas Tracer  Data 
Test-,Z,.Set 1 Virtual  Downwind  Distance 4.5 Km 

- Time 

08:06 
il8:ll 

0 8 : f l  
08:18 

08 : 23 

0828 
08:26 

08:29 
08:31 

08:03 
08:Oo 

08:lS 
08~17 

09:15 
07:OO 

b y  Rate a Altitude (>!St)- 

1645 
1710 

1525 
1555 

1465 
1495 

1435 
1405 

1770 
1375 

1615 
1760 

1585 
-0.64 

-0.65 

(narart) 
CY 

332 

2b4 

262 

154. 
189. 

222 
465 
2S2 

297 
183. 
58- 

232 
227 

TABLE A2-4 ' 

Horizontal  Dispersion  Coefficients  Computed from Gas Tracer Data 
Test 3, Set 1 Virtual  Downwind  Distance'2.S Ka 

- Time 

0a:Ot 

08:07 
08:OS 

08:lO 
08:13 
08:16 
08:19 

08:22 

08:Z 

08:27 
0a:so 

08:SZ 
07:45 
09:15 

1890 
1865 

1830 
1800 

1740 
1770 

1710 
1675 
1645 
1615 
1590 
1555 

4.09 
r0.46 

oy 

172. 
370 . 

1106. 
619 

409 
285 

566 

696 

290 

422 

3.li 
171 

Az?-6 
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TABLE A2-5 

Horizontal Dispersion. Coefficients  Computed  from  Gas  Tracer  Data 
Test  6,  Set 1 Virtual  Downwind  Distance 6.3 Km 

05:37 
05:40 

04:55 -0.43 
05:so -0.45 

1770 
1740 

1.37 X 290 
1.10 X 243 

TABLE A2-6 

Horizontal Dispersi-on Coefficients  Computed  from  Gas Trac(ar Data 
Test 6, Set 2 - Virtual  Downwind  Distance 9.7 Km 

05:51 

05:53 

04:55 -0.43 

05:50 -0.45 

1680 
16d5 

3.0 x 10-5 
1 .9  X lo-' 215 

240' 

*below 95  percent  confidence  love1 - not used in  Computing average. 
**equivalent So concentration corresponding t o  2000 Mv plant operation. 2 
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TABLE A2-7 

Horizontal  Dispersion  Coefficients  Computed  from Gas Tracer  Data 
Test 6, Set 3 - Virtual  Downwind  Distance 17.7 Km 

, Y  

T h O  

06:08 
06: 10 
06:15 

06:17 

06:SS 

05:50 

- 

0s:sox 

1770 

1740 
1710 

1800 3,6  X lo-: 
9.1 x 10- 

6.8.X 10'' 
8.6 x lo-' 

-0.43 

-0.45 

-0.68 

459 

516 

261 

286 

TABLE At-8 

Horizontal  Dispersion  Coefficients  Computed from Gas Tracer  Data 
Test 6, Set 4 - Virtual  Downwind  Distance 20.9 Kn 

06:.?2 

06:28 

1710 

1710 

0 6 5 1  1675 

05:50 

05:50= 
07:3so -0.44 

-0.65 

-0.68 

8.7 x 10.5 
1.1 x 10.4 
2.7 X 10.' 

... .! u 

..., u 

.:b 

~ 2 - a  
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TABLE A2-9 

Horizontal Dispersion  Coefficients  Computed  from  Gas  Tracer  Data 
Test 7, Set 1 - Virtual  Downwind  Distance 4.1 Km 

06:Ol 
06:04 
06:06 
06:08 
06:ll 
06:13 

06:15 
06:18 
06:20 
05:30 
06:OS 
07:lO 

1830 
1800 
1785 
1770 

1740 
1755 

1710 
1770 
1770 

-0.87 
-0.37 
-0.65 

2.47 X 

2.55 X 

3.19 X 

4.52 X d 4  
1.48 X 
1.10 X 
1.50  X 10-5 
2.13 X 

1.41 x . 1 ~ ~ ~  

227 
238' 
217' 
238 
298 
339 
162. 
313 
396 

Average Uy * 302  66 
* below 95 percent confidence level - not used in  computing average 
**equivalent SO2 concentration  corresponding  to 2000 Mu plant operation. 

+ data  points below detectable limit of nephelometer not wed in computing  average. 

06:34 
06 : 36 
06:38 

0 6 5 9  
06:41 
06:OS 
07:lO 

-0.37 
-0.65 

1785 
1800 
1770 

1755 
1740 

9.12 X lo-' 
1.56 X 352 

1.18 x 
:!9s 

5.70 X 10.' 
312 

:X 
3.80 X 10" ;!40 
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TABLE A2-11 

Horizontal  Dispersion  Coefficients  Computed from Gas Tracer Data 
Test 8, .Set 1 - Virtual  Downwind  Distance 4.3 Km 

- Time 

05:52 

o s : %  
05:56 

05:58 

06:OO 
06:OZ 
06:04 
05:40 

06:4S 

L a p  Rate 
Altitude ( S L )  

1770 
1740 

1680 

1710 

1645 

1615 
1585 

-0.55 
-0.75 

ay 

326 
338 
360 
a93 
44s 

414 

297 

TABLE A2-12 

Horizontal  Dispersion  Coefficients  Computed from Gas Tracer Data 
Test 8 .  Set 2 - Virtual  Downwind  Distance 4.3 Km 

" . 

. .. *I 

'.. .'rrr 

- w  
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TABLE A2-13 

Horizontal  Dispersion  Coefficients Computed from Gas Tracer Data 

Test 9, Set  1 - Virtual  Downwind Distance 4.2 Km 

1334 
13:37 
13:38 
13:41 
13:43 
13:47 
13:49 
13:52 
13:56 

13:28 
13:30 
13:32 
12:48 

13:13 
14:05 

1585 
1525 

1435 
1465 

1375 
1310 

1220 
1250 

1160 
1100 

1675 
1645 
1615 

-0.97 
-0.93 
-0.98 

735 
470. 
840 
822 
909- 
960' 
1133. 
786. 

829. 
977'1 

437' 
565 
495- 

Avenge ay = 740 200 

TABLE A2-14 

Horizontal  Dispersion  Coefficients Computed from Gas Tracer !Data 

Test 10, Set 1 .. Virtual Downwind Distance 3.9 Km 

06:16 
06:18 
06:20 
06:22 
06:24 
06:25 
06:27 
06:28 
06:30 
05:25 

'07:45 
-0.50 
-0.57 

I950 
1920 
1890 

1830 
1860 

1800 
1770 
1740 
1710 

2.30 X 10.' 
8.00 x 
2.17 X 

2.70 X 
2.47 X 

1.14 X 

8.36 X 1 0 . ~  
1.90 X 

1.10 x 10-5 

579. 
457 
415. 
457 
437 
445 
485 

225- 

531. 

* below 95 percent confidence level - not used in computing average 
**equivalent SOz concentration corresponding to 2000 HY plant operation. 

* data Points below the detectable  limit of nephelometer not used in computing average. 
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TABLE  A2-I5 

Horizontal  Dispersion  Coefficients  Computed  from  Gas,Tracer  Data 
Test  11,  Set 1 - Virtual  Downwind  Distance 5.3 Kn 

T i m  

06:58 2015 1.1 x 10-5 139. 

07:OO 1980 2.7 X 10.’ 

07:Ol 
07:OS 1970 
07:OS 1890 
07:06 1860 2.7 X 10.’ 

07:08 1830 2.3 X 10 ‘~  

07 : 09 1800 2.3 X 

07:11  0770 
07:12  1740 
07:14 1710 
07:15  1675 
07:  17 1645 

07:U 1615 
O7:2O 1585 1.5 x 10-5 247 
0721 
05:50 -0.01 
0753 -0.44 

L a p  Rate - Maximum 
Altitude (WL) 

w 
Consentnrion.. (z /n‘)  

364 

271 
2.7 X 10.’ 230 

1950 1.5 x 10-5 

2.3 x 10-5 217 
293 
274 
394 

3.0 x 218 
5,4 x 10-5 

5.3 x 10-5 
3.4 x 10-5 

4.9 x 10-5 

2.7 X 205. 

264 

270 
190 
276 

1555 7.6 X 445. 

Average ay = 270 34 
*belor 95 preen% confidence level - not Wed i n  computing avenge 

.data points below &teetable l imit  of nspholomater mot used i n  compuzing a v e w o .  

**equiv.lenc canccntnc im corrcspondinp to 2000 Hr plant operation. 

TABLE  A2-16 

Horizontal  Dispersion  Coefficients  Computed from Gas  Tracer  Data 
Test  11,  Set 2 - Virtual  Downwind  Distance 14.9 K n ,  

07:SO 1800 2.3 x 10-5 557 
07:32 
07:34 

1830 1.1 X 
1770 

0757 1710 
07:39 
07:40 
07:42 1525 
0735 -0.44 

216. 
7.6 X 204. 
1.9 X  IO-^ 145. 

1645 3.0 X 47s 
472 
357 

1585 1.5 x 10-5 

3.0 x 10.: 

Averape ay = 435 f 95 

’dam points below derecrzblc linit of noph6lmecer not used in computing avenge. 
*equivalent soz consonerrion  corresponding zo 2000 >* plmc oponrion. 
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TABLE  A2-17 

Horizontal  Dispersion  Coefficients  Computed  from  Gas  Tracer  Data 
Test  11,  Set 3 - Virtual  Source  Distance  21.3 Km 

07:50 1525 1.5 X 833 

07:53 1585 1.1 X 462 
07:55 1465 7.6 'X 689 
07:58 1405 7 . 6  X 571. 

07:35 -0.44 
08 : 08 -0.94 

Average Oy * 661 464 

**equivalent SO2 concentration  corresponding to 2000 MY plant  operation. 
*belo# 95 percent  confidence level ~ not used in computing average. 

TABLE A2-18 

Horizontal  Dispersion  Coaefficients  Computed  from  Gas  Tracer  Data 
Test  12,  Set 1 - Virtual  Downwind  Distance 3.9 Km 

L?.p?ic Rate 
Time Altitude (MSLL concentratio"" (Elrn3) &W 
05:57 
05:59 

06:Ol 

Wxi- Oy - 
1860 
1830 7.22 X loe5 
1800 
1770 

1740 
1800 5.62 X 

1800 
1800 
1800 
1800 
1785 5.89 X 

1785 5.70 X 

1.44 X 202 

3.27 X los4 264 
2.93 X 1 8  
4.94 X 

6.16 X 276 
6.61 X los4 
4.85 X 

3.95 X 10-4 275 

168- 

06:03 
0 6 ~ 0 4  
06:08 

06:12 
Ob:O9 

06:14 
06:16 
06:17 
86:19 

336 

06:22 . 1815 8.36 X 1 8  
303 

06:24 1815 3.72 x 253 
270 

0 5 3 6  -0.85 

06:30  -0.78 

235 
624* 
253 

226 
338 

'below 95 percent  confidence level ~ not used in computing werage. 

*data points below detectable limit of nephelometer not used in computing average. 

Average Oy = 269 f 26 

**equivalent SO2 concentration comesponding t o  2000 Mu plant  operation. 

A2-13 



TABLE AZ-19 

Horizontal  Dispersion  Coefficients  Computed from Gas  Tracer  Data 
Test 12, Set 2 - Virtual  Downwind  Distance 11.7 Km 

1181. Rite 
Time Alciwde (MSI.1 

06:53  1830  3.00 X 10.' 
06:55  1800 
06:57  1770 

5.70 X lo-' 

0659 
07:02 

1740 3.53 x 10-2 

1710  3.76 X 10" 

07:04  1680 1.10 x 10-5 

07:07  1740  3.75 x 10-5 421 

07:09  1740  2.77 I 10.' 
07:U 

564 
1740  5.36 X 410 

07:14 1740  4.71 X 10.' '256 

07:16  1740 . 3.65 X 10.' 364 
07:ZO  1755  2.77 X lo-' 371 
07:25  1725 
07:25 172s 

479 

0630 -0.78 
369 

07:40 -0.90 

maximum 
Conscnr;scim'* I ~ I ~ ~ I  

CY - 
300 
751 
w 
534 
336 
537. 

1.14 X 

5.85 x 10-4 
5.89 X 

A v m g e  CY = 411 : 77 
*bel- 95 pet& confidmeo levsl - not wed in c-ting avezage. 
-wv.~rnt sa2 CmCcntncim ffiri~~pondiw to 2000 Mr plant operaZion. 

TABLE A2-20 

Horizontal  Dispersion  Coefficients  Computed  from  Gas  Tracer  Data 
Test 13, Set 1 - Virtual  Downwind  Distance 2.4 Km 

1206 1890 1.50 x 10-5 
12:09 1830 1.10 x lo-; 

12:13 
12:15 

1710 
1645 

12:17 1585 

12:1s 
12:20 1465 

12:23 1405 
12:25 1340 

12:29 
1227 
12:32 
1 2 S h  
11:34 4 . 9 5  

12:10 -0.90 

* belor 95 perccnc confidenee level - noc used in computing warage. 
*-equivalent u) cmc~ntration carrelpandiny to 1000 h plant opararion. 

12:11 1770 1.50 x 10- 
1.50 x 10-5 
1.50 x 10-5 

1525 1.50 x 10-5 
3.40 x 10-5 

' 3.80 x 10-5 

I220 2.70 x 10-5 

1.90 x 10-5 

2.70 X 

6.10 X 10.' 

1280 
1160 
1100 

2.30 x 10" 

2.70 X IO-' 

2 

521' 
987 
1017 
872 . 
935 

845 
218. 
633 
506 
632 
107- 
623 
'39. 
1036 

L, 

U 

(r 

w 

Y 

.c 

..b 

. Y  

' k i  

. k m  

Y 

.~ 

I 

A2-14 

. .  
Y 



u1 

TABLE  A2-21 

Horizontal Dispersion  Coefficients  Computed  from Gas Tracer Data 
Test 14, Set 1 -. Virtual  Downwind  Distance 5.3 Km 

06:09 

06:11 
06:14 
06:16 

06:19 

06:22 
06:25 
06:27 

, 06:31 
06:34 

06:36 
05:36. 
06:45 

-0.62 
-0.78 

2225 

21 95 
2165 

2135 
2105 

2075 

2135 

2135 
2135 

2150 

2150 

8.0 x 

9.5  x 10-5 
8.4 x 10-5 

8.4 x loe4 
1.1 X 

1.9 X 1 0 ' ~  

5.3 x IO+ 
3 .8  x 10-5 
3.4 x 10-5 

1.1 X 

7.6 X 

* below 95 percent confidence level - not w e d  in cornput& average. 
**equivalent so concentration  cbrresponding lo 2000 Mw plant operation. 

2 

392 
183 

443 
567 

664 

337 
791 
967. 
722 

261 
342 

TABLE A2-22 

Horizontal  Dispersion  Coefficients  Computed from Gas Tracer Data 
Test 14, Set 2 - Virtual  Downwind  Distance 17.8 Km 

- Time 

06:52 

06:58 
07:04 

07:11 
07:08 

07:14 
07:20 

06:45 
07:30 

2440 
2350 

2290 
2255 

2225 
2195 

2165 

-0.78 
-0.60 

Average ny = 836 : '306 
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TABLE At-23 

Horizontal  Dispersion  Coefficients  Computed from Gas Tracer  Data 
Test 14, Set 3 - Virtual  Downwind  Distance 46.2 Krn 

Y 

. .  

I 

Y 

I 

Y 

Y 

.k 

h 

..y 
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Ver t i ca l   d i spe r s ion   s t a t i s t i c s  were obtained  direct ly  by  solving: the  
Gaussian plume equation  for u using measured values  of  oy, wind speed, 
source  strength, and plume concentrations.  The vertical   temperature 

gradients  presented i n  the   t ab les  were computed for  a ve r t i ca l   l aye r  
approximately 400 m deep which was bisected i n  t h e   v e r t i c a l  by the  plume 

center l ine ,  The  wind speed and direction  used were also  taken from data  
a t  plume height. The actual  minisonde  sounding  data from which the  
lapse   ra tes  were ca lcu la ted   a re   p resented   in  Hovind, Et . 

z 

1 

A2.2 MEP STUDIES 

In 1975, B.C. Hydro re ta ined   the  MEP Company to   ga ther   da ta   charac te r iz ing  

the  meteorological  conditions  of  the Hat Creek region  during  the  spr ing 
and autumn seasons.  This  two-part  project was conducted  during March 
and September i n  o rde r   t ha t   t he   da t a  would c lose ly   r e f l ec t   t yp ica l  
seasonal   c l imat ic   var ia t ions (Weisman 293) 

Because the  emissions from ?:he proposed Hat Creek Project  power plant  
a r e   t o   be   r e l eased  as an elcvated  point   source,  M€P Company concentrated 
on obtaining  upper air observations  during  both  seasonal  phases  of  the  f ield 
study  to  determine  the  vertical   temperature and wind f i e l d   c h a r a c t e r i s t i c s  

of the  region. 

Throughout the  durat ion of the  spr ing program, four  minisonde re leases  
were made each  day f o r  an eight-day  period, from each  of  four  selected 

locat ions  within the  va l ley  system. These re leases  were made si~nultaneously 
so that  an accurate   descr ipt ion  of   the  ver t ical   temperature   prof i les  and 
assoc ia ted   ver t ica l  wind f ie lds   could be obtained. The observation 
program was modified  during  September,  expanding  the measurement:j t o  
include nine soundings  per  day a t  two o f   t h e   s i t e s .  

Data  from seven  mechanical  heather  stations,  located  throughout  the 
region and operated by B.C.  Hydro (see Section A2.3),  were ava i lab le  
t o  MEP personnel. Also, f0u.r hygrothermographs  were s i t ua t ed  on the  

A2-17 



southwest-facing  slopes  of  the Hat Creek Valley. These surface  data ,  
i n  conjunction w i t h  the minisonde  soundings,  were  used t o  examine the 
diurnal   var ia t ions  of   the   ver t ical   temperature   prof i le ,   the   upper   level  
wind velocit ies,   surface  along-valley and cross-valley  drainage  flows, 
and reverse  upslope  circulations due t o  daytime  heat  effects.  

MEP also  conducted a se r ies   o f   cons tan t - leve l   ba l loon   f l igh ts  i n  order 
t o   i den t i fy  flow  streamline  characterist ics  within  the  valley.   These 
included a s e r i e s  of  timed  releases i n  o rde r   t o   ob ta in   s t a t i s t i ca l  
dispersion  information. 

ERT,utilized  the.  data  gathered by the lvEP Company to   descr ibe t h e  

climatology  of  the  valley,   to  investigate  the  potential   for  stack plume 
fumigation  within  the  valley,  and as a data base f o r  correlation  with 
the  information from the B.C. Hydro surface  sampIers t o   desc r ibe  wind 
f i e l d s  and mixing  depths  within  the Hat Creek Valley  (see  Section A2.3). 

The MEP data  proved  quite  useful  in  completing  the  cli.mtology  appendix 
(Appeqdix E ) .  The descriptions  of  both  upper-level and lower level  
wind pat terns ,  and the  local.vertica1  temper 'ature  structure were based 
i n  p a r t  on the  data  contained i n  t h e  two MEP repor t s .  

There was no d i f f i cu l ty   i ncu r red   i n   e i t he r   t he   i n t e rp re t a t ion   o r ,u se  
of  any of   the   da ta   inc lude   in   the  MEP reports .  I t  was found,  however, 
tha t   the  MEP data  base was ra ther   l imi ted   for   use  i n  determining 
correlations  with  the  data  gathered by t h e  B.C. Hydro network. 

A2.3 B.C. HYDRO SURFACE  DATA (POIER PLANT SITE) 

B.C. Hydro has   ins ta l led  and i s  operating  eight  mechanical  weather 
stations  located  within 25 km of the  proposed  plant  site.  Figure A2-1 

shows the  locations of these  observat ion  s ta t ions.  Each o f  these  s ta t ions 
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records wind speed, wind direction,  temperature,  and relative  humidity.  

Information  recorded on t h e   o r i g i n a l   s t r i p   c h a r t s  was processed,  validated,  
edi ted and d ig i t i zed  by B.C. Hydro, and given  to ERT i n   t h e  form of 
sequential  hourly  averages.. Gaps i n  the  data  occurred due t o  t'he  occasional 

mechanical fa i lure   of   the   instruments .  Whenever possible ,   data  from 
other   s ta t ions   wi th in   the  I3.C. Hydro network was subst i tuted  for   missing 
da ta .   Cor re l a t ion   s t a t i s t i c s  were genera ted   p r ior   to   da ta   subs t i tu t ion  
to   ensure   tha t   the   subs t i tu ted   da ta  were representat ive of the   loca t ion  
i n  question. 

The data  from the  surface network was used by ERT in  the  following ways. 

A sequential   meteorological  data  tape was constructed  consisting 
of  hourly-averaged  temperature, wind speed, wind d i rec t ion ,  
mixing depth, and s t a b i l i t y   d a t a   f o r   t h e   c a l e n d a r   y e n  1975 a t  
the  Harry Lake s i t e   ( S t a t i o n  7 ) .  This  data  tape was )used as 

of  effluents  emitted- from the  proposed Hat Creek power p lan t .  
input   for   the  Hat: Creek Model t o  compute surface  concentration 

0 The Harry Lake data   tape was a l so  used to  generate  meteorological 
jo in t   f requency   s ta t i s t ics  for i npu t   t o   t he  ERT mode1:s f o r  
simulation  of  cooling  tower plume e f f e c t s  and d r i f t   depos i t i on .  

Pr ior  t o  the   cons t ruc t ion   of   the   sequent ia l   da ta   t ape ,  it was necessary 

to   ensure   tha t  any da ta  gaps due t o  mechanical failure were fi1:led  such 
that  representative  data  for  each  hour of the  year  were present  on t h e  

tape. If representa t ive  da.ta  were not   avai lable ,   pers is tence was assumed 
during  the  hours  that  data  were  missing. The following i s  a descr ipt ion 
of analysis  methods. used t o  assemble the   da ta  f o r  s torage on magnetic  tape. 

ERT assembled the  available!  data,  and v e r i f i e d   t h a t   t h e   d a t a  we:re 
s u f f i c i e n t   t o  accomplish a complete  assessment  of  the a i r  qua1ir:y impact 
within  the  region.  Separat:e  analyses were  performed f o r  each  meteorolo- 
gical  parameter. 
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(a) Temperature 

h accurate  sequential  hourly  surface  temperature  data  set  is  essential 
to  estimate  the  ambient  temperature  at  the  height  of  cooling  tower 
emissions  for  use  in  ERT's  cooling  tower  model.  Sequential  hourly 
surface  temperature  is  also  required  to  determine  the  height  of  t:he 
atmospheric  mixing  layer. 

Because  of  its  proximity  to  the  locations  of  the  cooling  towers,  tempera- 
ture  data  from  Mechanical  Station 7 (January  through  December  1975)  were 
used  as  the most representative  data  set.  However,  because  of  periods 
of  missing  data,  it  was  necessary  to  substitute  data  from  stati0n.s 1, 4, 
5 and 6. To  optimize  these  approximations,  linear  regression  statistics 
were  developed  for  each  season  to  determine  which  data  are  temporally 
most  representative  of  Station 7 conditions. 

Temperature  data  from  the  stations  in  question  exhibit 'a significant 
degree of correlation  with  Station 7 data  at  the  95  percent  confidence 
level.  The  correlation  coefficient  ranged  from 0.604 to  0.962. 

Table  A2-24.lists  the  time  periods  during  which  temperature  data  have 
been  substituted  for  missing  values  at  Station 7 .  

Tables  A2-25  to  A2-36  present  the  hourly-average  temperature data from 
the  meteorological  data  tape.  The  data  are  presented  by  month.  The 
temperature  is  in  degrees  Fahrenheit.  Periods  for  which  neither  Station 
7 data  nor  valid  replacement  data  for  any  other  of  the  stations in the 
network  were  available  are  designated  in  the  tables  by 999. 

(b)  Wind  Speed  and  Direction 

Wind  speed  and  wind  direction  data  from  Mechanical  Station 7 have  been 
analyzed  to  determine  the  representativeness  of  these  measurement:s  to 
describe  winds  that  will  transport  plumes  from  the  proposed  power  plant. 
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TABLE A2-24 

Temperature  Data Subst i tuted f o r  the  Hissing 
B.C. Hydro Mechanical S ta t ion  7 Data 

January  through December 1975 
Time Period f o r  Subst i tut ion of  Temperature 

fiy' 15, hour 6, through May 31, hour 24 

December 13, hour 5,  through December 13, hour 13 

March 1, hour 1, through March 6, hour 12 

September 1, hour 1, through  September 5 ,  hour 4 
September 24, hour 1, through  October 22, hour 13 

Ju ly  28, hour 2,  through August 2 0 .  hour 12 

September 8, hour 20, through  September 23, hour 24 
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Correlation  analyses  based on the  available  MEP  data  showed  that  Station 7 

winds  most  accurately  represented  flow  that  would  transport  the  p1.ume  of 
the  proposed  power  plant (see Table A2-37). Whenever  data  were  missing 
from  Station 7 ,  substitutions  were  made  with  data  from  Stations 8, 6, 5 ,  
4 ,  and 1 on  the  basis of seasonal  correlations. The correlation  coefficients 
for  the  wind  direction  are  presented  in  Table A2-37. 

Tables A2-38 and A2-39 indicate  the  periods  for  which  wind  direction  and 
wind  speed  are  substituted. For periods  when  replacement  data  were  missing 
at  the  station  with  the  best  seasonal  correlation,  information  from  the  next- 
best station  was  used.  In  some  rare  cases  where  only  one  station  reported 
data,  these  values  were  used  regardless  of  the  correlation  ana1ysi.s  results. 

Hourly-averaged  wind  speed  data  presented  monthly  for  the  year of 1975 

are  given  in  Tables A2-40 to A2-51. The  tabulated  values  are  given  in 
miles  per  hour.  Periods for which  no  valid  replacement  data  were  available 
are  designated  by 999. Hours  with  variable  winds  are  indicated by 888 in 
the  table. 

The  wind  direction  data  are  similarly  presented  as  the  wind  speed  data 
in  Tables A2-52 to A2-63. The units  are  angular  degrees  measured  clockwise 
from  true  north  and  reported  to  the  nearest 5 degrees. 

(c) Humidity 

Humidity  is an important  variable  in  ERT's  cooling  tower  model. It is 
necessary  that  the  humidity  data  be  in  the  form  of  sequential,  hourly 
observations.  Data  from  Mechanical  Station 7,  near  the  site of the 
proposed  cooling  towers,  are  considered  to  be  most  representative  of  the 
humidity  that  will  be  found  at  the  height  of  the  cooling  tower  plumes. 
The  available 1975 humidity  d;ita  from  the  mechanical  weather  stations  are 
somewhat  suspect  in  that an unusually  low  number  of  hours  with  high (>go%) 

relative  humidity  were  reported.  Conversations  with B.C. Hydro  personnel 
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TABLE  A2-37 

Linear  Regression  Statistics  Between  Wind  Directions at  Mini 
Site 4 at 600 m Above  Power  Plant  Base and Hat  Creek 

Valley  Mechanical  Stations 

March  3-11,  1975:  Spring 

' August  31-September 7, 1975:  Fall 

Mechanical  Station  Spring Fali 
Number N r N r - - - - 
7 19 .91  21  .85 
8 10 .96 22 . .IO 

16 .44 - - 
35  .24 38. .51 
23 .71 38 .73 

N =' sample  size 
r = correlation  coefficient 
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Total 
N r - - 
40 * 88 
32 .64 
16 .44 
63 .40 
61 .71 
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TABLE  A2-38 

Wind  Direction  Data  Substituted for the  Missing 
B.C. Hydro  Mechanical  Station 7 Data 

-75 - 
- Time  Period f o r  Substitution of Wind  Direction 

May 15,  hour 4, through  May  31,  hour  24 

December  13,  hour 3,  through  December  17,  hour  20 
December  21,  hour  11,  through  December  ,23,  hour  22 

September  1,  hour  1,  through  September ,S, hour 8 
September 24, hour 1, through  October  3,  hour  23 

Ju1.y  28,  hour  2,  through  August  20,  hour  12 
October  3,  hour 3, through  October  18, hour 13 

September 8, hour  20,  through  September  23,  hour  24 

A2-31 



Sta t ion  

1 

4 

5 

6 

a 

TABLE  A2-39 

Wind Speed  Data Subst i tuted  for   the Missing 
B.C. Hydro Mechanical Stat ion 7 Data 

January  through December 1975 
Time Period  for  Substi tution of Wind Speed 

May 15, hour 5, through May 31, hour 24 

December 13, hour 2, through December 17, hour 12 
December 21, hour 11, through December 24, hour 11 

September 1, hour 1, through  September 5 ,  hour 4 
September 24, hour 1, through  October 3, hour 23 

Ju ly  28, hour 2. through August 20, hour 12 

October 3, hour.3,  through  October 22, hour 14 

September 8, hour 20, through  September 23, hour 24 
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have  confirmed  that  mechan.ical'prob1ems  with  the  hygrometers  and  recording 
equipment  were  incurred.  However,  in  the  absence  of  more  reliable  alternative 
information,  the  mechanica.1  weather  station  information  has  been  incorporated 
in  the  Hat  Creek  cooling  tower  analysis.  While  some  resulting  errors  in 
the  predicted  frequencies  of  some  plume  effects  are  probable,  it  is  unlikely 
that  the  relative  magnitude of such  effects  for  different  tower  designs  would 
be  affected.  However,  due  to  periods  of  missing  data  from  Station 7 ,  
seasonal  correlation  statistics  were  generated  between  Station 7 and 
Stations 1, 4, 5, 6 ,  and 8 to  determine  which  stations  provide  the  best 
estimate  of  Station 7 humidity  values.  Linear  regression  equations  were 
applied  to  data  from  the  station  with  the  highest  correlation t:o Station 
7 to  obtain  substitute  humidity  values  for  the  sequential  data  set. 
Humidities  at  the  replacement  stations  are  highly  correlated  with  those 
for  Station  7  at  the 95% confidence  level.  The  correlation  coefficient 
ranges  from 0.700 to 0.826. 

Table A2-64 lists  the  periods  for  which  humidity  data  were  substituted  for 
missing  values  at  Station 7. 

On  the  sequential  meteorology  data  tape  the  humidity  data  is  given  in 
terms of percent  relative  humidity. As with  the  other  parameters  presented 
previously,  the  data  are'hourly-averaged  and  are  given  for  every  month of 
1975  in  Tables A2-65 to A2-76. Missing  values  are'  designated by 999. 

(d) Stability 

An assessment  of  diffusion  characteristics of the  Hat  Creek  area  depends 
upon an  accurate  estimate  of  stability.  This  estimate  may  be  based on 
the  measured  change  of  temperature  with  height  (the  lapse  rate  method) 
(U.S.NRC)4, or the  Richardson  number  method (Golder)', which  considers  both 
the  lapse  rate  and  the  magnitude  of  the  wind  shear  in  the  stability  estimate. 
In the  absence of meteorological  sensing  equipment  to  determine  actual 
temperature  and  wind  profiles,  the  most  widely  accepted  method  of  stability 
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Station 

1 

4 

5 

6 

TABLE 42-64 

Relative  Humidity  Data  Substituted  for  the  Missing 
B.C. Hydro  Mechanical  Station 7 Data 

January  through  December  1975 
Time  Period  for  Substitution of Relative  Humidity 

May IS, hour 6 ,  through  May  31,  hour  24 

December  13,  hour 6 ,  through  December 17, hour  13 
December  21,  hour  11,  through  December 24,  hour  11 

March  1,  hour  1,  through  March.6,  ,hour  12 
September 1, hour  1,  through  September 5 ,  hour 4 

September 8 ,  hour  20,  through  October  22,  hour  13 

July 28,  hour  2,  through  August 2 0 ,  hour  12 
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approximations  is'  described  by  Turner6  and  requires a data  base  consisting 
of  cloud  cover,  cloud  ceiling,  surface  wind  speed,  solar  elevation  angle, 
and  time of day. 

To  accurately  characterize  the  seasonal  stability  variations  of  the  Hat 
Creek  region,  it  is  necessary  to  have a data  base  of  sufficient  period of 
record.  The  most  complete  set of data  for  the  region  surrounding  the 
Hat  Creek  area is from  the  Kamloops  Atmospheric  Environment  Service  Station. 
This  data  set  includes  cloud  cover  and  ceiling  data.  Wind  speed  data 
from  the B.C. Hydro  surface  stations  are  also  available  for  the  same  period 
covered  by  the  Kamloops  data.  Due  to  the  nature  of  the  available  data, a 
method  based  upon  routine  meteorological  observations  is  the  most  practical 
for  this  program. 

Wind  speed  data  from  Mechanica.1  Station 7 were  used  for  the'analysis  due 
to  the  proximity of  the  station  to  the  proposed  power  plant  site. 
Wind  speeds  at  other  stations  were  substituted  for  missing  Station 7 data 
as  shown  in  Table  A2-39, 

A stability  typing  scheme  was  used  to  incorporate  the  effects of the 
rural  nature  of  the  area and the  ruggedness  of  the  terrain.  Afternoon 
stabilities  on  days  characterized  by  strong  solar  insolation  and  moderate 
wind  speeds  were  designated  as  unstable.  Periods of overcast  skies, 
and/or  strong  wind  were  classified  as  neutral.  Ni.ght  and  early  morning 
hours,  which  are  characterized  by  clear  skies  and  low  wind  speeds,  were 
designated  as  stable. 

Tables  A2-77  to  A2-88  present  the  stabilities  for  each'hour  of  1975 
derived  from  the  scheme  described  above. In the  tables  unstable  conditions 
(Turner6  categories A, B, C) have  been  grouped  as  stability  category 3, 

while  neutral  (D)  and  stable  conditions (E,F) have  been  specified  as 
categories 4 and 5 respectively. Hours for  which a stability  could  not 
be determined  due  to  missing  measurements  are  designated  by 999. 
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(e) Mixing  Depth 

The mixing depth is defined  as  the  depth  of  the  atmospheric  layer  nearest 
t h e  earth’s surface  through which vigorous  ver t ical  mixing occurs. The 

depth  of  the  mixing  layer is d i r ec t ly   r e l a t ed   t o  t h e  vertical   temperature 
s t ruc ture   o f   the  lower  atmosphere. The determination  of  the  mixing 
depth is important i n  modeling d i f fus ion   charac te r i s t ics   o f   the  Hat 
Creek region. 

- 

Mixing depth  calculations  based om t h e   P o r t e l l i  scheme have  received 
generally wide acceptance. Mixing depths  for  the  proposed B.C. Hydro 
generat ing  s ta t ion have  been  calculated  using  similar  techniques  to 
those employed by Portell i ,   but  modified somewhat i n  order  to  account 
f o r   t h e  rugged t e r r a i n ,  and i n  order   to   incorporate  00 00 as   wel l   as  
1200 Greenw,ich Mean Time (GNT) temperature  soundings in   the   ca lcu la t ions .  

7 

Briefly,   the method  employed by P o n e l l i   u t i l i z e s   t h e   n e a r e s t   u p p e r   a i r  
soundings  to  approximate  the  vertical  temperature  structure  at a loca t ion  
of in te res t .  In the  case  of  the Hat Creek  study,  radiosonde  data  taken 
a t  Vernon, B.C., were used to   de l inea te   the   ver t ica l   t empera ture   s t ruc ture  . 

of  the Hat Creek region  (see  Section A 2 . 4 ) .  

The morning  mixing depth. is   calculated  as   the  height  above the   sur face  
a t  which the   d iy   ad iaba t ic   l apse   ra te  (-1’ C / l O O  m) in tersected  the 
ver t ical   temperature   prof i le   observed  a t  Vernon, B.C., a t  1200 GMT (0400 

PST), which is adjusted  to  pass  through  the Hat Creek minimum surface 
temperature a t   t h e   s i t e   e l e v a t i o n .  The morning minimum surface  temperature 
(observed a t  Mechanical. Stat ion 7 ) ,  plus 5*C is used  as  the  temperature 
from  which t h e  d r y  ad iaba t i c   p ro f i l e   s t a r t ed .  

The afternoon mixing height is calculated  in   the same  manner as  t h e  

morning  mixing height,  except t h a t  the 0000 OiT (1600 PST) sounding i s  
used  with  the max imum temperature  observed at  S ta t ion  7 between 1400 and 
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1800 PST. Occasionally,  adjusted morning or afternoon  temperatures at 
S ta t ion  7 a re  lower than  the 1402 m Vernon temperature. Mixin,g heights 

for  these  conditions  are  nominally set a t  10 m. 
Monthly average  afternoon maximum mixing  depths  determined by t h i s  
scheme were compared to  the  climatological  average  mixing  depths at  
Spokane, WA, approximately 470 km SE of  the  proposed  si te,  and Prince 
George, B.C. about 370 km to   t he   no r th   fo r  4 years  of  data,  Ju:Ly, 1965 
through  June, 1969 (Portel.li  ) .  Although the  agreement among ,the s t a t ions  
i s  good, the  variation  of  the  expected  mixing  depth  at  the  proposed 
p l a n t   s i t e  is smaller  than at  the   o ther  two s t a t i o n s ,  as might  be  expected 
from i t s  elevated  exposure. Moreover, a t  Spokane and Prince George, 
p rec ip i t a t ion  days and days  with  strong  cold a i r  advection  are  not 

included i n  the  averages,  although  such  days  are  included i n  t h e  mixing 

depth  average  for  the  proposed  plant.  Consequently, Spokane and Prince 
George mixing depths  'are somewhat higher  than would otherwise  be  expected, 

i f  they had  been  averaged  according t o   t h e  scheme used in th i s   s tudy .  

7 

Vernon and'Prince George sounding  temperatures a t   t he   e l eva t ion   o f   t he  

proposed power p lan t  were compared t o  the temperatures  observed at  t h e  
same height  during  the M E T '  study.  Correlation between the   da t a   pa i r s  is 
very  strong (r = .98 for Vernon; r = .97 f o r  Prince George) f o l ' t h e  
morning  soundings. It i s  v e r y   d i f f i c u l t   t o  draw conclusions  about  the 
significance  of  these  correlations  because  the sample s i z e  i s  very  

small. Moreover, t h e  samp1.e~ are  not  independent  of each o ther ,   s ince  
they  are  temporally  related. A more meaningful  presentation of t he  
s ignif icance of  the  corre1,ation  can  be  obtained from examination of t he  
cor re la t ion   coef f ic ien ts  from each  season. The s t a t i s t i c s   a r e   p re sen ted  

i n  Table A2-89, which shows a l l   co r re l a t ions   fo r   . t he  morning  soundings 
a t   th i s   l eve l ,   ranging  from r = 2 4  at  Prince George and r = .78 i n  
Vernon i n  the   ea r ly   sp r ing   t o  r = .95 a t  Vernon and Prince  Geo~ge  in   the 
ea r ly  fall .  The afternoon  soundings  also showed c lose  agreement above 
1402 m. 
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TABLE A2-89 

Linear  Regression S t a t i s t i c s  Between MEP Minisonde S i t e  4 

and Vernon and Prince George Sounding  Temperatures 

March 4-11, 1975: Spring 
August 31-September 7,  1975:. Pa l l  

Temperature 
I Stat ion Soundidg Spring Morning Spring Afternoon Fal l  Morning Fall Afternoon. i Pair lleiglrt (m)MSL N* r** N r N - - - .- r. N r 

" 

S i t e  4 /  1,402 . 8 0.78 7 0.08 8 0.95 7 0.99 
- - 

! ' Vernon 

S i t e  4 /  1.402 8 0.24 7 0.58 8 0.95 7 0.80 
, J, Prince George 
I N  

j S i t e  4 /  1,802 7 0.58 7 0.51  8.  0.95 7 0.98 
Vernon 

S i t e  4 /  1.802 7 0.75 7 0.78 8 0.83 7 
Prince George 

0.81 

I 
i S i t e  4/  2,002 7 0.71 8 0.65 8 0.95 7 0.93 

Vcrnon 

i S i t e  4 /  2,002 7 0.75 8 0.82 8 0.85 7 0.80 
! t'rince George 
i 
I 

* N = sample s i ze  
**r = corrclat ion  coeff ic ient  

Total 
N 
16 
- 

16 

15 

15 

15 

15 

Morning Total  Afternoon 
r N r 
0.98 14 0.99 
- - - 

0.97 14  0.96 

0.96 14 0.98 

0.97 14  0.96 

0.97 15  0.96 

0.97 15 0 .'95 



J. 
A2.4 B.C. HYDRO  SURFACE  DATA  (MINE  SITE> 

To model  TSP  concentrations  resulting  from  fugitive  dust  emissions  due 
to  coal  mining  activities in Hat  Creek  Valley, ERT used a multi-source 
computer  diffusion  model,  ERTAQ.  As  input,  ERTAQ  requires a stability 
wind  rose  to  compute  seasonal  and  annual  ambient  concentrations.  Due  to 
the  proximity of mechanical  weather  Station 5 to  the  site of the  pro- 
posed  Hat  Creek  mine,  wind  speed,  wind  direction  and  stability  data  from 
Station 5 were  used  to  create  an  annual  stability  wind  rose. 

The  wind  rose  was  organized  with  three  stability  classes  (unstable, 
neutral  and  stable), 6 wind  speed  classes and 16 wind  directions. 
Tables  A2-90  to  A2-92  present  the  wind  rose  by  stability.  As  Table  A-92 
indicates,  the  total  frequency  of  wind  rose  sums  to  approximately  96.7%. 
The  error  in  the  frequency  is  due  to  the  merging of the  original  data 
which  had  been  subdivided.according  to  time of day  (day o r  night)  and 
stability.’  The  wind  rose  was  normalized  to 100% f o r  computational 
purposes. 

A2.5  OTHER  METEOROLOGICAL  DATA 

In  order  to  perform  the  assessment of the  effects  of  the  eff1uc:nts  from 
the  proposed  Hat  Creek  power  plant,  it  was  necessary  to  acquire  data 
from  various  sources  other  than  those  listed  above.  Data  were  gathered 
from  the  following  sources: 1) the  Atmospheric  Environment  Service of 
Canada  (AES),  2)  B.C.  Ministry of the  Environment, 3) British  Columbia 
Hydro and Power  Authority,  and 4) publications  from  various  public  and 
private  sources.  The  following  is a description of  the  data  from  the 
above-mentioned  sources  and  how  the  data  were  used  to  perform  the  air 
quality  assessment. 

The  Atmospheric  Environment  Service of Canada  routinely  collects  meteo- 
rological  data  at  various  locations  in  southern  British  Columbia.  On 
several  occasions,  data  from  the 34 AES stations  shown  in  Figure  A2-2 
were  utilized  by  ERT  in  assessing  the  possible  climatological  and 
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t- 

m I 
P 

Direction 
Wind 

N 
NNE 
NE 
ENE 

ESC 
E 

SE 
SSE 

S 
ssw 
sw 
wsw 

W 
WN W 
NW 
NN W 

SUM 

TABLE A2-90 

B.C. Hydro Sta t ion  5 

Jo in t  Frequency (%/loo) of Wind Speed and 0irection.for  Unstable  Conditions, 1975 

- 1 

.001180 

.000350 

.001180 

.000830 

.o 

.o 

.000140 

.0 

.001040 

.002360 

.002360 

.000140 

.000350 

.000140 

.On1320 

.001180 

.012570 

2 

' .003430 ' 

.008820 

.000490 

.001680 

.001050 

.000840 

.001180 

.000350 

.000490 

.003890 

.001530 

.001180 

.001320 

.000700 

.001530 

.003540 

.032020 

- 

. .  

Wind Speed Class* 

- 3 4 - 
.'004030 
.001530 

.000490 

.001670 
.o 
.000140 

.000490 .o 

. o  

.o .o 
.000350 

.000140 .000350 

.000350 .000830 

.000490 .000350 

.000700 .o 

.000350 .o  

.001680 .000700 

.000700 .000350 

.001320 .o 

.000140 .o 

.001180 .no0700 

.014760 .004260 

- 5 

.o  

.o 

.o 

.o 

.o  

.o 

.o 

.0 

.o 

.o 

.o 

.o 

.0 

.o  

.o 

.o  

.o  

- 6 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

. o  

.o  

.o 

.o 

.o 

. o  

. I )  

.o 

.o 

. 0 

1 

Sum 

.014520 

.005310 

.003480 

.003000 

.001050 

.001190 

.001810 

.001530 

.002370 

.006950 

.0042iO . o o m n  

.002100 

.002780 

.002990 

.006600 

.063610 

'Upper limits of wind speed Classes 1 through 6 are;  1.54 mps, 3.09 mps. 5.14 mps, 8.23 mps. 10.80 mps. 
>10.80 mps. 



TABLE  A2-91 

B.C. Hydro  Station 5 
Joint  Frequency  (%/loo) of Wind Speed  and  Direction  for  Neutral  Conditions,  1975 

Wind  Speed  Class* 

Wind 
Direction 1 2 3 4 5 6 

N .013610  .025400  .018590 
NNE .005900 

.004990  .000910 
.006800 

.o 
.007710  .001360 .o .o 

.. NE .00563@ .007710 .""-,e" nnw7n . OSO,"?O 
ENE .004540  .004540  .000450 .o  .o .000450 

E .003170  .002720  .001360 
ESE 

.000450 
.004080 

.o 
.000910 

.o 

SE 
.o 

.001360 
.000450 .o 

.000450  .000450 .o 
.o 

SSE  ,004080  .002720  .006800 . 00 1360 .o 
.o 

.002720 
.o 

S .009980  .009980  .009980  .014510 
SSH 

.004080 
.030380 

.000450 
.033110 .021310  .013150  .001360 

sw .011340 
.001360 

wsw 
.010430 

.002720 
.014970  .005900 

.003170  .010430 
.001360  .001360 

.012240  .000450 .o 

- - - - - - 

." " n ." 

WNW 
W .003170  .002720  .007260 .005900 .o 

.005900 .003170 
NW 

.004080  .002270 
.003170  .001360 

.o 

WNW 
.000910 

.007260  .010880 .005900 
.000450 
.003170 

.o 

.o 

.o 

.o 

.o 

.o 

SUM .114290  .126070  108840  .073000  .009520  .003170 

Sum - 
.063500 
.021770 
.0:4970 
.009980 

.007700 

.005440 

.002260 

.017680 

.048980 

.045360 

.lo0670 

.029010 

..019050 
.015420 
.005890 
.027210 

.434889 

*Upper limits of wind  speed  Classes 1 through 6 are: 1.54 mps, 3.09 mps,  5.14 mps. 8.23  mps, 10.80 mps, 
~10.80 mps. 



TABLE A2-92 

B.C. llydro S ta t ion  5 

Jo in t  Frequency (%/loo) of Wind Speed and Direction for Stable  Conditions, 1975 

Wind 
Direction 1 - 2 - 

Wind Speed Class* 

3 4 - 5 6 - - Sum - - 
N . 01 0020 .012400 .006200 
NNE .006200 .008110 

.001910 .o .o .030530 
.0033AO .o 

NE .008110 .008590 .001430 
.o .o  .017650 

ENE .010020 .003340 
.000480 .o  .o 

.000480 .o .o .o .013840 
.018610 

R ESE .005250 I .000950 . m .000480 
m SE .002860 .000950 

.o .o   .o  
.O 

ssc 
.o . no6200 .003340 

.o  .o 
.000950 .000950 .o .o .01144n 

.003810 

S 
ssw 

.018600 .032440 .025280 .001430 

.n41soa 
.o 

.n33490 
.o  

.062490 
.077750 

sw .012400 .014310 .009060 
.198430 

wsw 
.000480 

.004290 .002390 ,002860 .o .o  
.o 

.002390 
.o .Ox6250 

W .002390 .001910 ,000950 .o  
WNW .002860 .002390 .o .o 

.o .o .ons2so 
NW .003340 

.o 
.000950 

.o . nos250 
.o 

NNW .007630 .007160 ,001910 .000480 
.o .o  .o 

.o 
. on4mo 

. o  .017180 

SUM .I48830 .194630 .115910 .009070 .o .o .468439 

E .007160 .001910 .000480 .O .o  .o . no9sso 
.on6680 

.on0950 .o .o 
.n11930 

k 
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a i r   qua l i t y   e f f ec t s   o f   t he  proposed power plant .  A s t a b i l i t y  wind rose 
for  the  year 1974 was constructed from hourly measurements a t  Xamloops, 
B.C. The  wind rose is presented  in  Tables X2-95 through A2-97. This 
information was used  to  define  dispersion  conditions  affecting  airborne 
material due to   sources   in   the Kamloops area.  The s t ab i l i t y   ca t egor i e s  
from very  unstable   to   s table   correspond  to  Turner' categories A through E. 

Radiosonde da ta   for   the   year   o f  1975 were obtained from  Vernon,.B.C., 
Prince George, B.C.. and Port Hardy, B.C.  These da ta  were  used t o  
estimate  the mixing  depths i n   t h e  Hat Creek area   for   use   in   the  Hat 
Creek Model. In addition, a wind rose  ( joint   f requencies  o f  wind speed 
and wind direct ion)  was constructed from t h e  700 mb data   of   the  Vernon 
soundings t o  be used  as' a meteorological  input  for  the Hat Creek regional 
modeling (see Appendix B f o r  a complete  discussion  of  the  regional 
modeling  methods).  Altogether f i v e  wind rose (one annual and four 
seasonal) were created from the Vernon 700 mb data. The f i v e  wind roses 
are  presented i n  Tables X?.-98 t o  A2-1.02. 

Monthly and annual averages of temperature and precipitation  throughout 
southcentral   Brit ish Columbia were obrained from  publication^^'^ of   the  
AWS. These data  were used to  delineate  the  meteorological and climato- 
lbgical  conditions on the   l oca l  and regional  scales.  The systematic 
recording  of  other  meteorological  data  proved most useful  in  developing 
the  climatological and air qual i ty   descr ipt ions  of   the  Hat Creek  region. 
The following documents  were used in  conjunction  with  the  data  sources 

mentioned  above to  assess  the  climatological and a i r   q u a l i t y   e f f e c t s   o f  
t h e  proposed Hat Creek f a c i l i t y :  
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N 
*is 

HE 
' VIE 

E 
ESE %- 

N 
I 
0, 

' SE 

(0 SSE 
S 

ssw 

HSW 

sw 

W 
wMw 

N N W  

NW 

.wo65 

.OW76 

.00065 

.00076 

.OW76 

.00099 

.00111 

.00111 

.00099 

.OW76 

.00111 

.00088 

.00156 

.00088 

.W088 

,00065 

0 0 0 

U 0 

0 .  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 0 

0 0 ' 0  0 

0 0 0 

0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 0 

0 0 

0 0 

0 

0 

0 0 

0 0 

0 

0 0 0 

0 

0 

0 

0 

0 

0 

0 

0 0 

0 

0 

0 0 

0 

0 

0 0 0 

0 

0 0 0 0 0 

TABLE AZ-94 

Kemlwps 1974 Stability Wind Rose, Unstable  Conditions 

Wind Direction 

N 
M E  
NE 
€NE 
E 
ESE. 

SE 
SSE 
S 

SSN 

SW 
WSN 

W 

N N W  

Nu 
NNW 

- 1 

,00239 

.00194 

.00216 

.00433 

.OW56 

.00913 

.OiO62 

.00708 
,00594 
,00776 
,00582 

.01016 
,00902 

.00685 

.00377 

.00285 

Wind Speed  Categories* 

- 2 3 4 

0 0 

0 

0 

0 0 

.00011 

0 

0 

0 

0 

.00068 

0 

0 0 

.00137 0 0 

.00080 0 

0 

0 

0 0 

0 0 

.00011 

0 

.00011 

0 0 

0 0 

.00057 0 

.00205 0 

0 

.00023 

0 

0 

. OD01 1 0 

0 

0 

0 

0 0 

- - 5 6 

0 0 

0 0 

0 

0 

0 

0 

0 

0 

0 

0 

U 

0 

0 

0 

0 

0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

- - 

s 



Yl,,d 01,ecti(l. 

H 
NNE 

He 
INE 

e 

S 

ssn 
SH 

WSY 

Y 

NU 

WNY 

hNW 

I 

.00285 

.00320 

- 

.uu2na 

.01130 

.00719 

.UL484 

.00651 

.00365 

.u040u 

.003U8 

,00400 

.00584 

.0I084 

.00616 

.0049I 

.U0354 

2 

0 

0 

.0004b 

.00263 

.0012b 

.00662 

.00240 

.00021 

.000611 

.00057 

.(IOU46 

.00776 

.0UUI6 

.U0046 

.00320 

.UUULI 

- uind niroction 1. 
N 
MI! 

.00251 

NE 

.00217 

.00285 

ENE .00910 

E 
ESE 

se . .U0108 

SSE .OUJ88 

S ,00263 

SSY 

sw 
,00274 

wsw 
. ~ 1 7 1  

U 

.00582 

.uu799 

YNN ,00537 

NW ,00274 

NNW .00228 

.a2021 

. U I B P B  

2 

.00080 

.OD114 

.00194 

.BO982 

- 

.02?19 

.I34315 

.01164 

.00111 

,00160 

.00217 

.WS59 

.00388 

.0IS3U 

,009l3 

.UU194 

m o o 1  



TABLE A2-97 

Kaaloops 1974 Stability Wind Rosa, Stable  condltiohr 

Wind Speed Categories. 

Wind Direction 

N 

NHF 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 
SSW 

S W  

WSW 

W 

WNY 

Nu 
NNW 

I 

.00033 

- 

i nnRw 
.01301 
.02249 
.03050 

.02500 

.01350 

,00970 
.00079 
.01084 

.01142 

.01792 

.01804 

.01370 

.01062 

.OW13 

2 

.00034 

- 

.nqns? 

.OW60 

.00060 

.00022 

.00970 

.OCI~ZB 

.o(M91 

.00034 

.00114 

.00274 

.00422 

.00448 

.00171 
. O O O ~ O  

.00034 

- 3 4 5 6 

0 0 0 
0 n n 

0 

0 0 

0 

0 

0 

0 

0 0 0 

0 

0 0 

0 0 

0 ' 0  

0 . Q  

- - - 

0 .  0 0 

0 .  0 0 
0 

0 

0 

0 

0 

0 0 

0 

0 0 0 

0 

0 

0 

0 

0 0 

0 

0 

0 

0 

0 

0 0 0 

0 0 0 0 

0 0 0 0 

Wind D i rec t ion  

N 

NE 

NNE 

ENE 

E 

ESE 

SE 

SSE 

S 
ssw 
SW 

WSW 

w 
WNW 

NU 

NNW 

- 1 

,00274 
.00137 
.00274 
.00137 
,00137 

0 

.00411 

.00548 

.00411 
0 

.00274 

.00605 

.00137 

.00685 

.Om3274 
0 

Wind Speed Catewr lss '  

2 3 4 5 - - - - 
.02740 .02053 0 

.01644 .00411 ,04294 ,00137 
,00548 

.00540 ,00548 ,00137 0 

.OW05 .00274 0 0 

.00274 .00274 0 

.00959 .00548 0 0 

0 

.00411 .w411 0 

.00072  .00274 0 

0 

.01644  ,01644  ,00605 .W6ES 

0 

,00959 .01701  .01096 .00022 

.038361 .043041 .01781 .04411 

.OS621 .OW731 .02329 .024546 

.038361 ,054001 ,02055 .01910 

.02329 ,02464 .01644 ,00959 

.02192 ,01701 .a137 .01233 

,03014 .01644 .00022 ,01507 

6 

.QUI37 
0 

0 

0 

0 

0 

0 

0 

,00685 

,02329 

,01096 

.045211 

.03425 

.00605 

.0w96 
,01370 

- 



T N I P  A2-99 

ve..on 700 mb Ylntor YInd ROSE 

wItuI speed catogorior! 

1 2 3 4 5 - - - - - 
0 .  0 

0 .OM661 0 

.005556 0 0 

0 0 

0 

.005556 0 

.005556 

0 U 0 0 

0 

0 

0 .005156 .M)S556 0 0 

0 

0 

0 0 0 0 

0 .005556 0 0 

0 n 0 0 0 

0 .005556 0 .011111 .005556 

U .0111lll .005556 .005556 .0111111 

.0U5556 .e27778 .022222 .MSS56 0 

0 .WS556 ,0177711 .022222 ,044444 

.OOSSS6 .011111 .Uo5556 ,041414 .033333 

U ,027778 .038UU9 .0$5556 A 5  

.U05556 .022222 .OI1111 .02777U .022222 
0 0 .016667 0 ,016661 

- 6 

.005556 

.u 

0 

0 

0 

0 

0 

0 

.011111 

.022222 

.OL6667 

.O7717U 

.I16667 

.016667 

.044444 

.027778 

t 

N 

W E  
NB 

WB 

c 
ESe 
SB 
SSE 
S 

SSY 

SW 

w 
wsw 

WNW 

IiN 

NNW 

0 

0 

.oos435 

.005435 

0 

0 .  
.OLO87 

.OIOU7 

.005435 

0 

.01081 

.00543s 

u 
0 

0 

0 

.021739 
.OL6304 
.016304 
.Olb304 

,016301 
0 

.a16304 

.01087 
0 

.0163114 

.021739 

,0311043 

.OS4340 

.027174 

,032601 

.OS9783 

.021739 

.010870 

.016304 

.005435 

.005435 

.016304 

.OL6304 

.u05435 

.010U7 

.,016304 

,032609 
.ow217 

,038043 

.005435 

.016304 

.027174 

.005435 

0 

.005435 

0 

0 

0 

0 

0 

.On5435 

.016304 

.038043 

.01(187 

.ws43s 
4) 

.UI6304 

.01087 

f E i c i i i 

.0163U4 
0 

0 

0 

0 

11 

u 
a 

,01087 
,005435 

.OlUU7 

.OllI87 

.OlU67 
0 

.01087 

.I)32m9 

0 

0 

11 

u 
11 

0 

0 

0 

All6304 
LI 

.nu5435 

.Olb304 

.01081 

U 

1) 

.21739 



I 
TABLE  A2-101 

Vernon 700 mb Summer Wind Rose 

Wind  speed Categories' 

Wind  Uireetion - 2 - 3 - 4 - 5 6 

0 N ,005435 .027174 .01087 0 

NNE ; ~ ~ C I E F  .n!hlma .MEASS :nnsa>s n 0 

- 
0 ., 

NE .005435 .005435 0 0 0 0 

€NE 0 .OIL787 .005435 0 0 0 

E 0 0 0 0 .  0 0 

ESE 0 .016304 .005435 0 0 0 

0 0 0 0 0 0 

SSE  ,01087 .016304 .W5435 0 0 0 

S ,01087 .048913 .032609 .005435 .01087 0 

SSW 0 .01087 .027174 .021739 .005435 0 

z 
"3 
w 

SE 

51 ,005435 .OS6957 .OS4348 .016304 0 0 

WSW ,005435 .OS4348 .070652 .027174 0 .005435 

W ,005435 .043478 .OS4348 .021739 .005435 0 

WNW ,016304 .036W .03609  .01087 
Nu 

0 

0 

0 

.021739  .027174 .W5435 0 0 

NNW 0 .045478  .01087 .W5435 .005435 0 

*upper limits for wind  speed  sstegorios I through 6 are: 3 nps..6  lops. , 
9 mp*. 12 .pr. 1s npr. .I5 alp*. 

Wind Direction 

N 

NNE 
NE 
€NE 
E 

SE 

S 
SSE 

ssw 

f S E  

sn 

w 
W S W  

WNW 

MI 
NNW 

TABLE  A2-102 

Vernon 700 mb Autum Ulnd Rose 

Wind Speed Catexorier' 

- 1 2 - - 3 4 - 5 - 

.005497  .060467  .043976 0 

0 

,005497 
.016491 

0 0 

0 0 

0 

0 

0 

0 

0 
0 

0 

.005497  .005497 0 

0 0 

0 

0 
,005497 

0 

0 

.005497  ,005497 .010994 

0 0 

0 .016491 
0 0 

0 

0 0 0 

0 

0 

0 

.021988 .#I05497 0 

,029188 0 

.005497  .016491  .065964 .010994 ,005497 
,010394 

0 

0 

.OS4970  ,054970  .021988  .021988 

.005497 .021988 .043976  .010994  .005497 
.Ol6491  .027485 .010994 ,032524 

.005497  .010994  ,027485 .WS497 .016491 
0 .016491  .010994  .ill6491  .005497 

- 6 

0 

0 

0 

0 

0 

0 

0 

0 

.029188 

0 

,071461 
,082435 
,010994 

,010994 
0 

,005497 



The Canadian Weather Review, published by the Atmospheric 
Environment Service of Canada (.as), 1972-1975. 

Monthly  Record: Meteorological  Observations  in Canada, 
published by the AES, 1973-1975. 

Mixing Heights, Wind Speqds, and Air Pollution for Canada, 
. writ ten by R.V. P o r t e l l i  f o r  the AES, t o  be published 

i n  Atmosphere. 

World-Wide Airf ie ld  Summaries, published by the U.S. Naval 
Weather Service, 1967. 

U 



A3.0 A I R  QUALITY DATA 

(I 

The Hat  Creek Valley is i n  a r u r a l   a r e a ,   f a i r l y  remote from areas of 
large  contaminant  emissions.  Therefore,  the amount of h i s t o r i c a l   a i r  
qua l i ty  and emissions  data for the  area is limited.  However, a i r   q u a l i t y  
data  made ava i lab le  by B.C. Hydro and other  sources were used by ERT as 

background  information t o  assess   the   e f fec ts  on a i r   q u a l i t y  of  th'e 
proposed Hat  Creek Project.  In  addition, an emissions  inventory (of 
sources  of  primary  contaminant within 100 km of Hat  Creek was  made 
available  through B.C. Hydro. 

The next  sections  discuss  the  following  types  of  air   quali ty  data:  

measurements  of t o t a l  suspended par t icu la tes  (TSP); 

su l f a t ion   p l a t e  measurements; 

chemical  analysis  of snow samples; and 

0 industrial   emissions  inventory.  

A3.1 TSP MEASUREMENTS 

Tota l   pa r t i cu la t e  measurements were taken at  five sites maintained by 
the  Department of the  Environment  Water  Resources  Service.  Three  measure- 
ment s i t e s   a r e   l oca t ed  i n  Kamloops;  two a r e   i n  Squamish.  Table A?;-1 

shows the  sampling period, and number of values a t  each location. Both 
the  sampling period, and the  number of  samples  taken  vary from s i t e   t o  
s i t e .  

* 
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Table  A3-1 

Sampling  Times  and  Stations - TSP  Measurements 
in  Kamloops  and  Squamish, B.C. 

Site - Sampling  Period  ?lumber of Values 

Kamloops  Airport Mar 72 - Apr 76  221 

Eaton’s  Bldg. Mar 72 - Sept  74 115 

Federal  Bldg.  Oct 74 - Apr 76 82 
Squamish  Mamquam  JU1 72 - AUg 74 114 

Elementary 
Mobil  Air  Lab Jul 72 - May  74 92 

Seasonal  averages of total  particuiate  ioading  are  shown  in  Figures 
A3-1  through A3-3. The data from  Kamloops  are  for a five-year  period 
and  the  Squamish  data  cover a three-year  period.  The  soluble  and  insoluble 
dustfall  rates for each  sampling  year  are  shown  in  Figure  A3-4  for 
Kamloops  Airport  and  Figure A3-5 for  other  monitoring  sites  in  Kamloops 
and  Squamish.  The  total  dtistfall  is  the sum of the  soluble  and  insoluble 
components. 

These  data  were  examined  by  ERT  to  assess  their  representativeness  to 
characterize  background  TSP  concentrations  in  southern  British  Columbia. 
The data  were  limited  in  that  the  measurements  were  conducced in the 
vicinity  of  cities  and  towns  and  do  not  necessarily  reflect  background 
concentrations  in  rural  areas  such  as  the  Hat  Creek  Valley. 

To provide  an  estimate  of  background  TSP  concentrations  in  the  Hat  Creek 
Valley,  B.C.  Hydro  has  installed  hi-volume  samplers  at  several  locations. 
Figure  A3-6  is a map  showing  the  sampling  sites.  The  following  are  the 
names of the  sampler  locations: 

1. Highway 12; 

2. Hat  Creek  Junction; 
3. Hydro  Camp; 
4. Milner’s  Ranch;  and 
5 .  Valley  Trailer. 
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WINTER SPRING SUMMER FALL 

Figure A3-1 Seasonal  Average .Particulate  Loading a t  Kamloops Airport,  1972-1976 
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Figure A3-3 Seasonal Average Par t icu la te  Loadings a t  Maquam (top  graph) 
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INSOLUBLE 

1974 

10 

5 

0 
JAN F f B  MAR APR MAY JUN  JUL  AUC SEP OCT  NOV DEC 
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Figure 143-4 Montllly h s t f a l l  Itates a t  Kanlloops Airport. 1972-1975 
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Figure A3-5 1973 Monthly  Dustfall  Rates at Monitoring  Sites  in  Kamloops 
and Squamish, B. C. 
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Tables A3-2 through A3-6 present   the  data   col lected  during  the  spr ing 
and summer of 1977.  These  measurements a re   no t   en t i re ly   representa t ive  
of  backgroud TSP concentrazions  since some preliminary  excavation and 
shipment  of  coal.  tooi  place  during  the  monitoring  period. However, 
on the  basis   of   concentrat ions on the  days when no such a c t i v i t i e s  were 
i n  progress,  background concentrat ions  in   the Upper and Lower Hat Creek 

Valley were es t imated   a t  40 and 20 ug/m3, respect ively.  

A3.2' SULFATION MEASUREMENTS 

Sul fa t ion   r a t e  was measured at  13  locations i n  Kamloops using a su l f a t ion  
p l a t e ,  which i s  a p l a s t i c   pe t r i   d i sh   coa ted   w i th   l ead   d iox ide  (PbO ) 

pas te  which is exposed t o   t h e  air f o r  about t h i r t y  days. Durin,g t h i s  
exposure  period, SO2 is absorbed  by the  Pb02 t o  form l ead   su l f a t e  (PbSO ) .  4 
The s u l f a t i o n   r a t e  (mg S03/'100 cm /day) is then  determined by h b o r a t o r y  
analysis of  the  residue.  Ihe  average SO2 concentration can  be calculated 

using an empir ical   correlat ion  coeff ic ient  which i s  determined  by ca l ib ra t ion  
with an automatic SO2 analyzer. Under the  assumption  that   the :€ormation 
of PbSO is proportional t o ,  the  concentration  of SO2 for  ranges  encountered 
i n  the  atmosphere, some infomation  can  be  extracted from these  data  
regarding  spat ia l  and temporal  variations  of SO2 l eve l s .  

2 

2 

4 

Sulfa t ion   p la tes  were k e p t   a t   t h i r t e e n  sites around Kamloops f o r  a 
period of a year   o r  more. Measured values  varied  widely wi th  locat ion.  
Table A3-7' l ists  the  location,  sampling  period, number o f  measurements, 

and the  average  sulfat ion  ra te   for   each  of   these  locat ions.  

In   addi t ion   to   these   13   s ta t ions ,   su l fa t ion   p la tes  were p l aced   a t  s i x  
r u r a l   s i t e s  southwest  of Kamloops. The s u l f a t i o n   r a t e  was measured f o r  

two months (April and May) i n  1976. These s t a t i o n s   a l l  showed a.verage 
values of 0.02 mg S03/100 cm /day  or   less .  2 
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13 
- Date 

April  19, 1977 
April  25, 1977 
May 1, 1977 
May 7, 1977 

d 

4 May 1 2 ,  1977 
. .  May 25,  1977 

bid June 1 2 ,  1977 

Ju ly  9,  1977 
ui Ju ly  12, 1977 

July  15,  1977 
July  18,  1977 
Ju ly  21,  1977 
Ju ly  24,  1977 
July 27,  1977 
Ju ly  30,  1977 

August 2,  1977 
August 5 ,  1977 

&d ..August 8, 1977 

Y 

kd 

ul- 
r" 

August 11, 1977 
August 29,  1977 

September  4,  1977 
m 

TABLE A3-2 

Hi-Volume 1:SP Samples Highway 12  S i t e  

Average Concentration [ug/m 
3 

10.0 
28.0 
13.0 

7.4 
9.0 
8.0 

16.0 

7.0 
4.0 

10.0 

6.0 
15.0 
13.8 
21.0 
8.0 

9.0 

16.0. 
7.0 

2 5 . 0  

3.0 

5.0 

Y 

A3-11 



Y 

Date - 
May 22, 1977 
May 25,  1977 

June 12, 1977 
June  15, 1977 
June  18, 1977 
June 21; '1977 
June 27, 1977 
June 30, 1977 

July 3. 1977 
July  9 , .  1977 
July  12,  1977 
July IS. 1977 
Ju ly  18. 1977 
July  21, 1977 
Ju ly  24, 1977 
Ju ly  27,  1977 
Ju ly  30. 1977 

August 2 ,  1977 
August 5, 1977 
August 8, 1977 
August 11, 1977 
August 14, 1977 
August 17, 1977 
August 29, 1977 

September  4, 1977 

. .  

TABLE A3-3 ," 

Hi-Volume TSP Samples 
Hat Creek Junct ion  Si te  

Average Concentration (ug/m ) 3 

21.0 
11.0 

57.0 
41.0 
58.0 
53.0 
82.0 
59.0 

18.0 
13.0 
9.0 

19.0 
62.0 

131.0 
.36+0 
61.0 
17.0 

28.0 
43.0 
36.0 

49.0 
18.0 
77.0 
8.0 

9.0 

:y 

:w 

b 



3 

Y 

l?d 

irl 

- Date 

May 22,  1977 
May 25,  1977 

June 6 ,  1977 
June 9,  1977 
June 12, 1977 
June 15,  1977 
June 21, 1977 
June 27,  1977 
June 30,  1977 

Ju ly  3, 1977 
Ju ly  9, 1977 

TABLE A3-4 

Hi-Volume TSP Samples 
Hydro Camp S i t e  

Average Concentration (Ug/m ) 3 

13.0 
11.0 

35.0 
78.0 
22.0 
24.0 
34.0 
36.0 
26.0 

8.0 

13.0 
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TABLE A3-5 

Hi-Volume TSP Samples 
Hat Creek  Milners S i t e  

Date 

April  13, 1977 
April  19, 1977 
April 25, 1977 

May 1, 1977 
May 7, 1977 

- 

May 12,  ,1977 
May 25, 1977 

June  12. 1977 
June 18, 1977 
June 30, 1977 

July  6, 1977 
July 12. 1977 
July  18, 1977 
Ju ly  24, 1977 
Ju ly  30, 1977 

August 5 ,  1977 
August 11, 1977 
Augwt  17, 1977 
August 23, 1977 
August 29, 1977 

.Average  Concentration ( u g h  1 3 

6.2 
6.0 

32.0 

14.0 

19.0 
11.0 
9.0 

21.0 
20.0 
12.0 

7.0 
4.0 
7.0 

22.0 
19.0. 

20.0 
16.0 
36.0 
17.0 
4.0 

'L 

.. 

1 

. .  

Y 

.M 

. . . .  h 

cti 

-b 

Y 

k 

" 

Y 



3 

ul 

PJ 

d 

Y 

Y 

. .. 

w 

- Date 

August  11, 1977 
August  17, 1977 
August 23, 1977 
August  29, 1977 
September 4, 1977 

TABLE A3-6 

.Hi-Volume TSP Samples 
Va.lley Trailer Site 

Average Concentration (ug/m 3 ) 

44.0 

33.0 
20.0 

6.0 
5.0 

d 
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TABLE 43-7 

Sulfation  Rates  at  Selected  Measurement  Sites 
in  Kamloops,  B.C. 

- Site # 

1 
2 

3 

4 

5 

6 

7 
8 

21 

22 

23 

24 . 
25 

Location  Sampling  Period  Measurements 
Number of 

Airport 
Oak  Street  Manor 
Eaton's  Bldg. 
Brocklehurst 
Misfion Flacs 
Mt. Paul  Indus  .Pk. 
PCB  Office 
Federal  Bldg. 
Gulf  Refinery-East 
2-3 mi. N of  Gulf 
2-3 mi. NW of Gulf 
Gulf  Prop.  Line-N 
Gulf  Prop.  Line-W 

Mar 72 - Apr 76 
Mar 72 - Mar 74 

Mar 72 - Sep 74 

Mar 72 - Mar 74 

Apt 72 - May 75 

Nov 1 2  - Jan. 75 

Aug 72 - J u ~  75 
Sep .74 - May 76 
Jul 74 - J u ~  76 
Jul 74 - Jan 76 

AUg 74 - M a  76 ' 

Nov 74 - Mar 76 

NoV 74 - JU 76 

45 

18 

26 

22 

36 

26 

3 1  

19 

17 
1 7  

18 

15 
17 

(mg/SOz/ 
Average 

100 cm3/day) 

.15 

.IO 
* 22 

.13 

. I5 

.12 

. I2  

.23 

2.32 

.26 

.48 

1.59 

1.23 

These data were  examined  by  ERT  to  determine  their value,in estimating  the 
background  levels of SO2 i n  the  region  within 100 km of the  Hat  Creek 
Valley. As Table A3-7 indicated,  most of the  data  were  collected  in 
the  vicinity  of  urban  sources.of SO2 emissions.  Thus,  their  representa- 
tiveness  for  the  proposed  project  site  is  questionable.  The  sulfation 
plate  measurement  technique  provides  only a rough  approximation  of 
ambient SO concentrations.  For  these  reasons,  quantitative  use of 
these  data  to  characterize So2 levels  in  the  Hat  Creek  area  is not 
generally  possible. 

2 

AS. 3 CHEMICAL  SNOW. SAMPLE ANALYSIS 

ERT  conducted an analysis  of  the  effects of the  emissions  from  the  proposed 
power  plant on the  acidity  of  the  precipitation  and  snow  pack  in  the 

i 

, 

! 
" 

m' 

~.i 

.- 

' k i  

"16 
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region  surrounding Hat Creek Valley.  Data from chemical  analyses  of 
snow and creek water samples col lec ted   near   the  Hat Creek s i t e  and i n  
Wells Gray Park were examined f o r   t h i s  purpose.  Table A3-8 and A3-9 

display  the  results  of  analyses  for  the  samples from Wells Gray Park. 
Samples were col lected  in   polyethylene  bot t les  and s t o r e d   a t  a temperature 
between -5'C and +5"C. Analyses  were  performed by t h e  Environmental 

Laboratory,  Ministry  of  the Environment. More than  the recommended time 
had elapsed between co l lec t ion  and analysis.  Laboratory  personnel  stated 

t h a t   t h i s   d e l a y  might  induce  an error of a few percent   in   the  parameters  
l i s t e d .  

A3.4  .INDUSTRIAL  EMISSIONS INVEVI'ORY 

B.C. Hydro retained B.H. Levelton's  Associates  Limited t o  const.ruct 
an  emissions  inventory  for  industrial  sources  of  primary  contaminants 

within 100 km of  the  proposed Hat Creek f a c i l i t y .  The inventory was 
prepared  to  provide  information  regarding  the  nature and  magnitude 
of  emissions of par t icu lar   mat te r ,   su l fur   ox ides  and nitrogen  oxides i n  
the  Kamloops, Cache Creek,  Clinton and Highland.Valley  areas. 

There a re  two proposed  production  capacities  for a copper  smelter in t he  
area  of  Clinton. B.C.  One is a 1000-ton pe r  day f ac i l i t y   wh i l e   t he  

other   vers ion would produce 400 tons  per  day. Assuming t h e  former  figure, 
the  estimated  total   emissions of ex i s t ing ,  approved and proposed  sources 
i n   t h e  Kamloops, Cache Creek,  Clinton and Highland areas   are:  

e SOx (sulfur oxides) - 102,104 Kg/day (224,630  Ib/day) 

e . NOx (nitrogen  oxides) - 20,534 Kg/day (45,174 lb/day) 

e TSP ( to t a l   pa r t i cu la t e s )  - 22,845 Kg/day (50,260  lb/day) 
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TABLE ~ 3 - a  

Chemical Analysis  of Mountain Stream  Samples: 
Wells Gray Park 

Sampling  Date:  June 3 ,  1977 Analysis  Date: June 6, 1977 
Analysis Performed by: Environmental  Laboratory 

B.C. Ministry  of  tiie Environment 

Sample C 1  Sample C2 
Sample Elevat ion  ( f t )  

Site  Description 
Sampling Time 1325 t o  1330 hrs  

5200 
1355 t o  1400 h r s  

2500 

Headwaters, Goat Creek Mouth, Fa l l  Creek 

pH (relative units) 8.0 
a lka l in i ty :  phnl  (mglli ter  as CaC03) 0 .5  

chloride:  dissol  (mg/li ter)  0.5 

nitrogen: ammonia (mg/liter) 0.005 
nitrogen: No3 (mg/liter) 0.19 
sulphate:   d issol   (mg/l i ter)  5.4 

ac id i ty :  pH 8.3 (mg/liter) 2.1 
specif ic   conduct ivi ty  (u;nho/cm) 124.0 
a lka l in i ty :   to ta l   (mg/ l i te r  a's CaCO,) 57.5  

flouride:  dissol  (mg/li ter)  0.10 
nitrogen:  NO^,  NO^' (mg/liter)  0.19 
nitrogen: NO2. (mg/liter) 0.005 

carbon:  (inorganic)  (mg/liter) 14.0 

7 .3  
0.5  

0.5 ,@ 

0.006 

,& 

- 

0.03 
5.0 

.w 

1.4 
34 .O 
15.2 

bJ 

0.10 $ti 

0.03 
0.005 

3.0 

Notes: (1) Samples kept  near  freezing a t  a l l  times p r io r   t o   ana lys i s .  

(2) X in  l e f t  column ind ica t e s   t ha t  more than  the time normal.ly' 
allowed by this   laboratory  as   acceptable  had elapsed between 
sampling and a n a l y s i s   f o r   t h e   t e s t .  
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TABLE  A3-9 

Chemical  Analysis of Snow  Samples:  Wells.Gray  Park 

Date:  June  3,  1977  Analysis  Date:  June 6. 1977 
Analysis  Performed  by:  B.C.  Ministry of the  Environment 

Sample  S-1  Sample S-2 Sample S-3 Sample S-4 Sample S-5 

Sampling  Elevation  (ft) 6500 6900 7900 9400 7600 
Sampling  Time  (approx.) 1200-1205  hrs 1230-1235  hrs 1300-1305  hrs 1315-1320  hrs 1425-1430  hrs 
Site  Description Donald  Mnt . Kostal  Ridge Ivor  Mnt. Goat  Mnt. Battle  Ridge 

pH  (relative  units)  5.1  5.4  5.5  5.0  5.0 
alkalinity:  phenol. 

(mg/liter as CaCO,) 
chloride:  dissol  (mg/liter) 
nitrogen:  ammonia  (mg/liter) 
nitrogen:  NO3  (mg/liter) 
sulphate:  dissol  (mg/liter) 
acidity: pli 8.3  (mg/liter) 
specific  acidity  (vmho/cm) 
alkalinity:  total 

flouride:  dissol  (mg/liter) 
nitrogen:  NO2,  NO3  (mg/liter) 
nitrogen: 
carbon:  inorganic  (mg/liter) 

- 

. .  

(mg/liter as CaC03) 

N02 

0.5 
2.2 
0.222 
0.04 

5.0 
2.0 
16.0 

1.2 
0.10 

0.04 

0.005 
1 .o 

0.5 
0.5 
0.089 
0.03 
5.0 
1.1 
6.0 

1.8 
0.10 
0.03 
0.005 

1.0 

0.5 
0.5 
0.090 
0.03 

5.0 
1.2 
4.0 

1.8 
0.10 
0.03 

0.005 
i . 0  

0.5 
0.5 
0.074 
0.07 
5.0 
1.7 
6.0 

1.2 
0.10 
0.07 
0.005 
1.0 

0.5 
0.5 
0.111 
0.08 
5.0 
1.8 
7.0 

1.1 
0.10 
0.08 

0.005 

1.0 
5 

Notes: (1) For snow  samples,  alkalinity  and  acidity  are  too  close  to  the  minimum  detectable  limits  to 
allow  performance of full  titration  curves. 2 

and  analysis. 1 
x 

(2) Samples  kept  near  freezing  at  all  times  prior  to  analysis. 
(3) X in  left  column.indicates  that  more  than  normal  allowable  time  had  elapsed  between  sampling ! 
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	December 13 hour 5 through December 13 hour
	March 1 hour 1 through March 6 hour
	September 1 hour 1 through September 5 hour
	September 24 hour 1 through October 22 hour

	July 28 hour 2 through August 20 hour
	::
	Average Concentration (ugh

