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This report deals with a sour gas processing p'lant that was being

considered by l,lestern Decalta Petroleum Limited, as of July 1976. To

faciljtate the comp'letion of the detailed environmental impact assessment

to be used for my pract'icum at the l.latural Resource Institute, terms of

reference were established based on the proiect as proposed at that

tìme. However, the report does not necessarily reflect the finaj development

proposal of l^lestern Decal ta Petrol eum Lim'ited. They may, i n fact,
choose a different plant locat'ion, capacìty, and configuration.

February, 1977

Gordon L. Brown



Potentially s'ignificant envjronmental effects were identifjed and

evaluated pertaining to the construction and operation of a sour gas

processing facility be'ing considered for development within the Lower

Brazeau region of Alberta. The study examined adverse and benefjcial
'impacts associated with the physical, biologìcal, social and economic

envi ronments.

The Lower Brazeau region is a relativeìy natural forested area within
the lower foothills of the Boreal Forest. Major existing land uses

jnclude gas process'ing and hydro-electric povJer generatíon. There are

no occupied residences wjthin 20 miles of the proposed development

site.

The p'lant under consideration would process approx'imately 15.5 million
standard cubic feet per day (N¡,ISCFD) of raw gas containing ì.5 percent

HrS, w'ith a production of .l4.0 
MMSCFD sales gas,8.4'long tons per day

sulphur, and 195 barrels per day condensate. Raw gas would be collected
from three wells through four miles of gathering system. The project

would result in the direct dísturbance of approximately 40 acres of
land, consjsting of gathering system rights-of-way (17 acres) and

p'lant site (23 acres).

The study revealed that the major adverse effects would be:

(a) D'irect loss of approximateìy 40 acres of vegetatior¡ related
wi I dl j fe habi tat, and potent'ia'l ti mberl and as wel I as the
exposure of soils hjghly susceptible to erosion.

(b) Production and release of low concentratjons of S0, to the
atmosphere.

(c) Increased no'ise levels and general activíty in the vicinity
of the project site leading to a reduction in land capability
as ungu'late range adjacent to the site.

(d ) Land devel opment opportuni ty costs , 'incì ud'ing reducti ons j n
recreation capabif ity and fur-harvest potentiaì.

ABSTRACT



The primary positive Ímpacts that would be associated with the develop-

ment incl ude:

(a) Approximately 292 nan-years of direct emp'loyment opportunities
for Alberta residents over the 20 year life of the project.

(b) Natural gas and condensate royalties paid to the government of
Alberta would approximate'1.7 million dollars per year for each
of the 20 years of the project.

Mitigat'ing measures to ameliorate adverse effects are recommended.
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INTRODUCTION

l^lestern Decalta Petroleum Limited, Calgary, Alberta, t's proposing to

bujld a sour gas gathering system and gas processing/su'lphur recovery

plant about 35 miles southwest of Drayton Va]1ey, Alberta. The development

would fac'ilitate the production and sale of 14.0 million standard cubic

feet per day (I4MSCFD) of natura'l gas from three gas wells in the Brazeau

Shunda East Gas Field.

The location of the proposed development js shown in Figure i.

Under Chapter 34 of the Alberta Land Surface Conservation and Reclamation

Act (1973), the Minjster of the Environment may, before approving the

development proposed by l^lestern Decalta Petroleum L'imited, request that
a report conta'ining an assessment of the environmental impact be submitted.

Thìs report was accordingly prepared for l^lestern Decalta Petroleum

Limited, who anticipate such a request, and who wish to avoid delay to

the greatest extent possíb1e.

The objectìve of this environmental 'impact assessment report is to
prov'ide l,Jestern Decalta Petroleum Limited with comprehensive information

concerning any potentia'l environmental effects associated w'ith the

proposed development. The scope and format of this study is consistent

w'ith the Alberta Environmental Impact Assessment System Interim Guidelines

(re75).

The report is organized in the following manner: Chapter 'l surnmarizes

the report and contains recommendat'ions ìntended to reduce or ameliorate

the extent of anticipated adverse environmental effects associated with

the proposed development. Chapter 2 contains a descript'ion of the

proposed development, Chapter 3 describes the existing physica'l, bíological
and cultural environments that may be affected and Chapter 4 contains a

comprehensjve discussion of the ant'icipated envìronmental ìmpacts that
would be associated with the development.

x.
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The fol'lowing terms or abbreviations used throughout the report are

defined as they may not be familiar to all readers.

Naturaj gas: a naturally occurrìng comp'lex mixture of hydrocarbon

and nonhydrocarbon constituents which is obtajned from a natural under-

ground reservoir. It exists as a Vapour at room temperature and

atmospheric pressure.

Raw (feed) sas: untreated natural gas

Sales gas: gas that has the quafity to be used as a domestic fuel.
It meets the specifications set by a p'ipel'ine transmiss'ion company

and/or a distributing company.

Sweet gas: gas in which the hydrogen sulphide content is less than I

grain per .l00 cubic feet.

Sour gas: gas in which the hydrogen su'lphide content ïs greater than

I grain per 'l00 cubic feet.

Acid gas: concentrated HrS and C0, 9as stream off a desulphurization

unit which becomes the feed to the sulphur recovery piant.

xi i.

Wet gas: gas that contains more than 0..| U.S. ga'llons per thousand

cubic feet of condensate.

Condensate:

contai ni ng

Lean gas: gas which contains less

cubic feet of propane and heavier

Rich gas: gas which contains more

cubic feet of propane and heavier

hydrocarbon liqu'id fraction obtained from a gas stream

essentially pentanes and heavier hydrocarbons.

than 0.7 U.S. gallons Per thousand

hydrocarbons.

than 0. 7 U . S. ga'l'lons per thousand

hydrocarbons.



Gatherinq system:

wel I heads to the

MMSCFD: million

bpd: barrel s per day

the system of pipelines transmitting gas from the

processing p1ant.

standard cubic feet per day

LTD: 'long tons

Igpm: Imperi a'l

ppm: parts per million

per day

Lsd: legai subdìvision, the smallest un'it in the land

approxìmately 40 acres.

gallons per minute

x]'t't.

survey system,



1.0 SUMMARY AND RECOMMINDATIONS

l.l The project and the existing environment

Western Decalta Petroleum Ljmited is proposing to build a sour gas

gathering system and gas processing/sulphur recovery p'lant in the eastern

portion of the Brazeau Gas Field, approx'imately 35 mjles southwest of

Drayton Valley, Ajberta. The proposed plant would occupy an area of

approximately 23 acres in the southeast quarter of Section 33, Township

45, Range 12, l^fest of the Fìfth Meridian. Raw gas would be collected

from three wells located as follows:

(a)

(b)

(c)

Lsd 6, Secti on 3, Townshi p 46 , Range I 2 , West Fi fth Mer''idi an ;

Lsd ll, Section 27, Township 45, Range 12, blest Fifth Meridian;

Lsd .l5, Section 35, Township 45, Range 12, West Fjfth Meridian.

The total length of the gathering system would be

km) and it would occupy a total right-of-way area

acres.

Normal operating throughput for the system would be approximately 15.5

MMSCFD of raw gas containing'1.5 percent hydrogen sulphide, with a.

production of 14.0 MMSCFD sweet gas, 8.4 LTD su'lphur and 195 bpd condensate.

Sales gas would be pipe'lined by Alberta Gas Trunk Line to the main gas

transmission line l0 miles (16 km) west of the plant site. As sulphur

marketjng would be uneconomical, su'lphur would be stored in block form

on the site. Condensate would be stored in a 5000 barrel storage tank

on the site and trucked out on a routine basis.

Processing pjant units would consist of an'inlet separator, a conventional

diethanolamine (DEA) sweetening plant and a two stage Claus sulphur

recovery p'lant. Tail gas would be incinerated and discharged through a

200 foot (6.l meter) stack des'igned to ma'inta'in su'lphur diox'ide concentrat'ions

at treetop-ìevel below the 0.2 ppm half-hourly average required by

l.

about four miles (6.4

of approximateiy l7



Alberta Environment. In the event of a gas processing plant or suiphur
piant shutdown, the raw feed gas or sulphur plant acid gas would be

flared from a j60 foot (49 meter) stack. Should the raw gas be flared,
treetop-level sulphur dioxide concentrations would be maintained below

0.2 ppm at all times. in order to maintaín treetop-'leve1 sulphur
dìoxide concentrations below the 0.2 ppm half-hourìy average when acid
gas is flared, either the flarìng time would be limited to ten minuteso

or, as an alternative, the acid gas would be supplemented by .l.5 
MMSCFD

fuel gas.

l.later requirements would be approx'imately fìve lgpm which would be obtained
from a well drilled on the plant site. All process p'lant liquid effluents
would be stored in a storage tank on síte and would be peniodical'ly
disposed of in a waste water injection we'll. No l'iquid wastes would be

d'ischarged to the surface or ground water system at any time.

Topography in the vicinity of the proposed development is gently rol'ling.
Elevations vary from 3.150 feet above sea level in the val'ley of the
Brazeau River to 4000 feet above sea levei approximately 13 miles (21 km)

west of the plant site. The elevation at the proposed p'lant site'is
3250 feet above sea I evel .

2

The area is underla'in by Paskapoo formation bedrock. Surficial deposìts
include g'lacÍai t'ill, lake and river clays and sand and grave'l . Major

soij types of the region are of the gray wooded varr'ety and the organ'ic

vari ety.

Climate of the area js cont'inental, having short warm sunrxers and long
co]d winterst the warmest month is Ju'ly with an average temperature of
15.5'C, and the coldest is January with an average temperature of -l3oC.
Winds are predominantly from the northwest with a mean annual speed of
about 9 km/hr. Annual prec'ipìtation is about 500 mm, wìth approximately
100 rnm fal I ing in June.



Heavy forests of lodgepole pine, black spruce, tamarack, and trembf ing

aspen, provide good habitat for a variety of birds and marnmals. Land

uses in the region include hydro-electric power generation, natural
gas processing, occasional timber removal, and fur trappìng. 0nly

occasional human recreational act'ivities are supported in the area,

in the form of big game hunting and sport,fishing. There are no

occupied residences within 20 miles (¡e m) of the proposed gas processing

p1 ant.

1.2 Potent'ially sìqnificant environmental effects

A summary of the anticipated potentially significant env'ironmental effects
that would result from the construction and operation of the proposed

gas processing plant and gatherìng system is given in Fìgure 1.1. It
is intended to indicate poss'ible areas of concern that may exist between

the development and various components of the exjsting env'ironment.

Although Figure .l.1 
summarizes potent'ia'l impacts as having e'ither

adverse or beneficial effects, it should not be considered as a comprehensìve

end product since it is useful only to identify possible generai effects.

Adverse effects are categorized into three levels; minor, moderate,

and major. Minor effects are intended to represent potentìally minimal

or relatively insignificant effects. Moderate effects are potentially
s'ign'ificant although the degree of impact may be short term or would not

be consl'dered serious if mitigating measures were emp'loyed. l"laior

effects are potentially significant effects that general'ly would be

unavoidable even though mitigating measures would lessen the degree of
impact to a certain extent.

For example in Figure l.l, the potential adverse effect upon soils
s'ituated along the pipe'l'ine route and on the plant site during construction
is considered to be major. This is due to the high potential for soil
eros'ion resul ti ng from the cl eari ng of protect'ive vegetati on cover, and

the distrubance of top soil for gradìng and pipeline burial. Mìtìgat'ing

3.
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measures would lessen the degree of impact to a certain extent, however,

soil erosion during construction could be significant. During operation,
after revegetation has taken place a'long the p'ipef ine rights-of-wâY,
the potential adverse effects upon soÍls is considered to be moderate.

It is stressed that Figure 1.1 simply serves to outlìne potentia'l areas

of concern. For more detailed discussion of specific envjronmental effects
and possible interactions the reader shouTd refer to Chapter 5.

1.3 Unavoidable adverse effects

Major unavo'idable adverse effects that are anticipated to be associated

with the construction and operation of the Western Decalta Petroleum

Limited gathering system and gas processing plant are:

(a) Adverse effects associated with clearing and grading operat'ions,

i nc'l udi ng:

5.

loss of approx'imately 40 acres of potentÍal timberland;

major disturbance to approx'imately 23 acres of landform due

to grading operations on the p'lant site;
removal of all vegetation and related wìldl'ife habjtat within
the proposed development area of approx'imately 40 acres;

exposure of approximately 40 acres of soils during construction

of the plant and gatherìng system whjch would be highly susceptible

to erosion due to the loss of protectìve forest cover.

(b) Sulphur dioxide would be released to the atmosphere although treetop-
level concentrations would be maintained within the Alberta Environment

half-hour'ly average sulphur dioxide concentrat'ion of 0.2 ppm at all
times.

(c) Noise ievels and general activity in the vicinity of the plant site
and gathering system would increase during the construct'ion period.



(d) Land capability as ungulate range along the northern shore of the

Brazeau River south of the proposed development may be permanently

reduced due to the general noise and activity associated with

gas plant operation.

(e) Plant and well access roads would be upgraded al'lowing better
access for big game hunters, which would result in increased hunting

pressure.

(f) The fur harvest capability of the land jn the immediate vicinity of

the proposed development would be reduced.

(g) An aesthetic ìmpact on the forest setting would be associated with

the erection of permanent plant structures. The on'ly structures that

would be visible at any distance would be the 200 foot (6.l meter)

incínerator stack and the 'l60 foot (49 meter) flare stack.

1.4 Positive effects

A number of positive effects would be associated with the proposed

development; the most significant of whjch are:

6.

(a) Construction and operatìon would provide direct employment opportunitìes

for Alberta residents. Approx'imately 292 man years of employment

would be made available over the 20 year 1ìfe of the proiect.

(b) Natural gas and condensate royaltìes pa'id to

would be in the order of .l.7 m'illion dollars
producti on.

(c) Thick forest presently unsuitable as ungulate graz'ing land would be

cleared a'long the pipelìne corridors resulting ìn a new food source

of colonizjng vegetation types preferred by ungu'lates. A favourable

edge effect would develop around the plant site and along the pìpeline

corridors creat'ing new habjtat for birds and small mammals.

the

for
prov'ince of Alberta
each year of



(d) Slightly improved access (an

available to bìg game hunters

I .5 Recommendatìons

A well p'lanned and organized program that would minimìze the potential
adverse effects on the environment is an essential element of the des'ign,

construction, and operation of any 'industrial development. Modern

pol I uti on contro'l technol ogy, conservati on practi ces and other m'iti gatì ng

measures would serve to ameliorate the poss'ible negative impact on the

local atmosphere, soil, and water reg'imes and also to associated vegetation,
wildlife and human components.

additional four miles) would be made

and fishermen.

The following mitìgat'ing measures are recommended to ensure that the

potential adverse environmental effects resulting from the proposed

l^lestern Decalta Petroleum Limited gas process'ing operations may be

mi nim'ized.

(a) During construct'ion, activity should be restricted to withìn the

plant sìte boundaries and pipe'l'ine rights-of-way. Disturbance

of natural vegetat'ion, water bodies, denn'ing sites and other wildlife
habitat should be avoided if possjble.

7.

(b) An archaeological or historÍc site field'invest'igation should

precede or coincide with clearing and construction for those areas

where land would be disturbed.

(c) Areas of severe topograph'ic relief should be avoided in the selection

of the final p'ipeline routes. Gathering system corridors should

para'11el , to the extent practical , the exist'ing well access roads.



(d) The perimeter of the plant site shou'ld be revegetated to reduce

rain water runoff and soil eros'ion outside the process area.

(e) Revegetation should be conducted along the pipef ine rights-of-way
immediately after constructìon to minim'ize soil erosion along the

corridors and to provide future wildlife grazing and refuge areas.

(f) Equ'ipment specifications and location should be planned to minimize

noíse during plant operation.

(g) Strict control of food waste disposal should be employed to protect

wildlife and to prevent conflicts with black bears.

(h) hlith the exception of the upper port'ion of the flare and incinerator
stacks, low visib'ifity colours shoujd be used on all structures to

reduce visual impact to recreationists.

(i) All merchantable timber should be rernoved for sawlog purposes prior
to land clearing operations.

(j) All process waste fluids should be disposed of in a deep iniection
well. All process area water runoff should be directed to an

r'mpermeable holding pond and tested for water quality before be'ing

released to the surface water system.

8.

(k) If Calgary Power Ltd. should raise the level of the Brazeau Reservoir

to 3200 feet above sea I evel from the present 31 70 feet above sea

level, the 6-3-46-.l2 wellhead should be elevated to 4 feet above

the maximum water level. A pad should be built around the wellhead

for access purposes and the access road should be upgraded accordingly.



2.0 THE PROJECT

Western Decalta Petroleum Ltd. is proposing to construct a sour gas

gathering system and gas processing plant about 35 miles southwest of

Drayton Va]ley, Alberta to collect and process sour natural gas from

three gas weils located w'ithin the Brazeau East Gas Field. The proposed

locat'ions of the gathering system and process'ing plant in relation to
the gas wells are 'shown in Figure 2.1.

This chapter of the report outlines the maior characteristics of the

proposed development and the associated potential sources of envjronmental

impact. The majority of the process and design details and characteristics
have been supp'lied by Western Decalta Petroleum Ltd.

2.1 Natural qas characteri st'ics

The combined raw gas composition'is given ìn Table 2.1.

components of the gas are hydrocarbons (totalling 93.85

(O.lS ¡lol %), carbon dioxide (4.50 Mol %), and hydrogen

Mol %). The raw rich sour gas is saturated wjth water

temperature and pressure.

o

Before the gas can be sold for domestic or commercial use it must meet

certain market and transport spec'ifications. :lhe acid gas components

(hydrogen sulph'ide and carbon dioxide), water vapour, the maiority of

butane, and all of the pentanes and heavier hydrocarbons must be removed.

The sales gas would be delivered to the Alberta Gas Trunk Line Ltd.

(AGTL). The required sales gas specìfjcation 'is gÍven in Tabl e 2.2.

The gathering system and processing plant are specifjed and designed

primari'ly on the basis of the raw gas characteristics. Local environmental

features are a major consideration in the des'ign of certajn equipment.

For exampìe, the prevaif ing meteorolog'icaì conditions and the Iocal

topography are important in the determination of the incjnerator and

The major

Mol %), nitrogen,
sulphide (1.50

vapour at formation
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Component

PLANT

(0N

Tabl e 2. I

Nz

coz

Hzs

Ci (methane)

CZ (ethane)

cg (propane)

iC+ (iso-butane)

nCO (normal butane)

i CS ( 'iso-pentane)

nCS (normal pentane)

CO (hexane)

C7* (heptanes plus)

FEED GAS COMPOSITiON

A HATER FREE BASIS)

ll.

lulole %

0.15

4. 50

1 .50

87.28

3.72

0. 96

0.27

0.3.l

0.15

0.t2
0.16

0.88

1 00.00Total



Characteri sti c

Gross heating value

Hydrocarbon dew point
l^later content

HrS content

Mercaptans

Total sul phur

C0, Mo'l %

SALES GAS SPECIFICATION

Table 2.2

Source: Berlie (.l97.l)

Speci fi cat'ion

12.

975 BTU per SCF (minimum)

I5"F (max'imum)

4 ib per MMSCF (maximum)

0.25 grai ns per 100 SCF (max'imum)

0.2 grains per 100 SCF (maximum)
'l .0 grain per 100 SCF (maximum)

2. 0 (maximum)



flare stack heights. The design must 'incorporate features that would

enable the sales gas spec'ifications to be met while maintaining all
atmospheric and aqueous emissions below the limits established by the

Al berta Department of the tnvi ronment. The maximum perm'iss'ibl e concentrati ons

of air and water emiss'ions are discussed in Sections 4.1 and 4.2.

2.2 Gathering system

The raw gas would be collected from three wells and transported to the

processing plant by means of small dìameter (three-inch) two-phase flow
pipelines. The wells are located as follows:

(a) Lsd. 6, Section 3, Township 46, Range 12, l^lest Fifth Meridian.

(b) Lsd. ll, Section 27, Township 45, Range 12, l¡lest Fífth Meridian.

(c) Lsd. 15, Section 35, Township 45, Range 
.l2, hlest F'ifth Merjdian.

As shown in Figure 2..l, the maiority of the gathering system would be

constructed adjacent to the exjsting weìì access roads in which case an

additional 33-foot right-of-way wou'ld be employed. Otherwise, a 50-foot

right-of-way would be required.

13.

All ljne heatÍng or dehydrat'ion equipment to prevent hydrate formation

in the gathering system would be located at the wellheads. The heaters

would be fired by fuel gas supplied by the processing plant through a

smal I (approx'imately one-'inch) diameter fuel I ine.

2.3 Gas processing and sulphur recovery plant

The proposed plant sìte
elevated piece of land

of Section 33, Township

woul d occupy approximateìy

between the three wells, in
45, Range 12, l^lest of the

23 acres, on an

the southeast quarter

Fifth Meridian.



2.3.1 Capacity and production

The plant would have a design inlet capacity of 19.41 million standard

cubic feet per day (MMSCFD) of raw gas, although the normal operating

inlet rate would be .l5.53 
MMSCFD raw gas. The des'ign rate is 125% of

normal operating capacity. At the desìgn rate, 17.50 I4MSCFD saìes gas,

243 barre'ls per day (bpd) of condensate and 10.50 iong tons per day

(LTD) of elemental sulphur wouid be produced. At the normal operating
rate of 14.00 MMSCFD sales gas, 195 bpd of condensate and 8.40 LTD of
elemental sulphur would be produced.

The design rates are used

throughput, and therefore

2.3.2 Gas processing and

A simpìified diagram of the major

A non-comprehensive d'iscussion of
process is given below.

2.3.2..l Inl et separator

in this report as they represent the maximun

the maximum emission rates.

sulphur recovery facilities

14.

The combined raw gas from the three wells would enter the inlet separator

where sour formation water and condensate would be separated from the
gas. Sour water would be fed to the sour water stripper (not shown) and

condensate would be fed to the stabil'izer tower.

2.3.?.2 Ami ne contactor

process uni ts 'i s gi ven Í n Fì gure 2. 2 .

the major facil it'ies and the basic

The raw gas would then enter a diethanolamine (DEA) sweetening pìant

where hydrogen sulphide and carbon dioxide would be absorbed by contact

with DtA solution (22.5%) in a hjgh pressure tower. The sweetened gas

would then flow to the chìlling unit and the rich DtA solution would be

fed to the amine regenerator.
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2.3.2.3 Ami ne regenerator

The rich DEA solut'ion would be stripped in the amine regenerator, and

the result'ing'lean DEA solut'ion would be recycled to the amine contactor.

Acid gas, composed of hydrogen sulphide, carbon dioxide and water vapour'

would be directed to the sulphur p'lant.

2.3.2.4 Suìphur plant and incjnerator

At design rate approxìmate'ly i.2 MMSCFD acìd gas would enter a turo stage

Claus sulphur recovery plant designed to operate with a 95% recovery

efficiency. At thjs rate 10.5 LTD of elemental sulphur would be produced

and stored in block form on the site, as market'ing would not be economical.

Tail gas from the sulphur plant would be'incìnerated with fuel gas and

the combustion products would be emitted through the incinerator stack.

The proposed incinerator stack height is 6l meters (200 feet).

2.3.2.5 Chill ing un'it

Sweetened qas from the amine contactor would enter the chiì'ling unit
where it would be cooled by heat exchange and propane refrigerat'ion.
G'lyco1 would be injected'into the chilled gas which would subsequently

enter a separation vessel (not shown). Glyco'l-water solutjon and un-

stabjljzed condensate would be removed, leaving .l7.5 
MMSCFD sales gas

for delivery to AGTL at the boundary of the plant sjte. The glycol

solut'ion would be regenerated by means of a fuel gas fìred reboiler and

recycìed, and condensate would be fed to the stab'ilizer tower.

2.3.2.6 Stabilizer tower

'l6.

At the design rate a total of 294 bpd of unstab'iljzed condensate from

the'inlet separator and the chill'ing un'it would enter the low pressure

stabilizer tower producing 243 bpd of stab'ilized condensate and 80,000

SCFD of fuel gas. Stabilized condensate would be retained'in a 5,000

galìon storage tank to be trucked out periodically. Fuel gas would be

used for normal process operatìons.



2.3.2.7 Sour water stripper

Sour formation water from the inlet separator would be stripped with

sales gas to remove the majority of the hydrogen sulphide. The formation

water would then be stored in a closed holding tank and trucked out

periodically to be iniected into a disposal well.

2.4 Atmospherjc emission sources

There would be three sources of atmospheric emissions: the su'lphur

plant ìncinerator stack, the flare stack, and the fuel gas fired heaters.

The mass balance at design rate for the raw gas,

amine contactor, the ac'id gas, and the sales gas

2.4.1 Sulphur plant incinerator stack

At the des'ign rate, 1.2 MMSCFD of acìd gas would be fed to the sulphur

plant which would convert 95% of the hydrogen sulphide content to elemental

su'lphur. The remaining sulphur equivalent would be:

Flow rate (raw gas)

Flow rate (HZS)

Acid gas not converted

17.

The unconverted sulphur would be jncinerated with fuel gas and emitted

through the incinerator stack. 0n combustion, hydrogen su'ìphìde forms

sulphur dioxide on a mole for mole bas'is. Thus the correspondìng sulphur

dioxide emission rate would be:

the

are

sweet gas from the

given in Tabl e 2.3.

2132.44 mol es/hr
31 .86 mol es/hr
31.86 moles/hr x 5/100 = 1.593 moles/hr

= 1.593 moles/hr x 32 1blmole x 24 hours/day

1.593 moles/hr (HzS) x 386 SCF/mole

2240 1bllong ton

= 0.55 LTD sulphur equivalent

3600 seconds/hr
= 0.17 SCF/second of S0,



Component

MASS BALANCE AT DESIGN RATE

N2

coz

HzS

cl
cz

ca

iC,
nc4

ic-
5

nC-
5

co
nlv7t

Total s

Mol es/hr
MMSCFD

Table 2.3

Raw gas

3.20

45. 59

31.86

1861.68

79.33

20.47

s.76

6. 6l

3.20

2.56

3.41

18.77

Sweet gas*

3. 06

0. 00

0. 00

I 847.80

77 .30

19.29

5.21

5.80

2.55

1.92

I .95

3.79

lB.

Ac'id gas

0.13

93. B0

30. 75

2.53

0. 30

0. l0
0.01

0. 00

0. 00

0.00

0. 00

0. 00

Sales gas

* from amine contactor

3.06

0. 00

0. 00

I 8l 7.41

72.7 4

I 6.00

3. 6l

3. 59

1 .21

0.79

0.49

1.29

2132.44

1 9.4.l

I 968.83

18.24

127.63

l.l9
1920.20

17.47



2.4.2 Fl are stack

If the gas processing plant should experience a shutdown the raw gas wouìd

be directed to the flare stack where it would be ignited by the flare
pilot burners. The proposed flare stack height is 49 meters (lOO feet).

In the event of a sulphur plant shutdown the ac'id gas would be flared.
At the design rate, the raw gas f'lare rate would be 19.4.l MMSCFD and the
acid gas flare rate .|.2 

MMSCFD. In each case 31.86 moles per hour of
hydrogen sulphide would be released. The correspondÍng sulphur dioxide
emission rate would be:

3.l.86 moles/hr (HzS) x 386 SCF/mole

3600 seconds/hour

2.4.3 Fuel gas fired heaters

Fuel gas wou'ld be used on a continuous basis'in the sulphur plant reaction
furnace, the suìphur p'lant incinerator, the glycol regeneration heaters,
and in the flare stack pì1ot burners. The fuel gas would be obtained
from normal plant operations including amine flashíng and condensate

stabilization.

19.

The fuel gas em'issjons would in all cases contain only low concentrations
of carbon monoxide and oxídes of nitrogen. The combustion products from

fuel gas burnt in the sulphur p'lant would be emitted from the incinerator
stack. The flare pilot burner emissions would be emitted through the
flare stack. The other heaters would emit their combustíon products

through small 'individual stacks, approx'îmate'ly l0 meters (32 feet) in
hei ght.

2.5 Aqueous effl uents

= 3.42 SCF/second of S0,

There would be a number of sources of aqueous effluents resultìng from

the normal operation. These are listed 'in Table 2.4 together with the
flow rate of each, the contaminants present, the treatments that would

be employed, and the disposal methods.



Source

Inl et separator

Tabl e 2.4

POTENTIAL SOURCES AND TREATMTNT OF AQUEOUS EFFLUENTS

Condensate stabi I izer 0.5

feed drum

Fl owrate
(s.p.m. )

Suì phur p'lant i nl et
knockout drum

Fl oor wash'ings

2.0

Contami.nant

H2S formation water and

hydrocarbons

HzS' hYdrocarbons

Sanitary waste

0.5

1.0

H25, DtA, hydrocarbons

Treatment

.l.0

0il and grease, DEA

treatment chemicals

Sewage

Sour water stri pper

Sour water stripper

Di sposa'l

Recycled to amine

surge tank

none

Storage tank and disposal

wel I

Storage tank and disposa'l

wel l

Septic tank

Disposal we1 I

Field

N)
O



The sour water from the inlet separator and stabilizer feed drum would

be treated to reduce the hydrogen sulphide content, then retained in a

sealed storage tank prior to disposal.

The process area and storage area at the plant site would occupy approx'imately
.l60,000 square feet. Surface rainwater runoff would be collected in

ditches and directed to a 250,000 Imperjal ga11on capacity holding pond.

The runoff water would be retained in this pond and would be tested

before release to the surface drainage to ensure that the wastewater

limits conta'ined within the Alberta Clean l^Jater Act were not being

exceeded.

2.6 Sources of noise

The primary disturbance resulting from excessjve noise levels, dust and

odours would be associated with the construct'ion of the plant and

facilities. D'isturbance would be caused by the operations of heavy

earth moving equ'ipment, fabrication noise, and construction vehicle

traffÍ c.

dust

The potential sources of noise, dust, and odour during normal plant

operations are as follows.

2.6.1 No'i se

21.

and odour

The most significant sources of noise associated wjth plant operations

would be (a) exhaust and mechanjcal noise from the reciprocating compressors,

(b) fan no'ise resulting from the operation of air blowers at the inlets

to the sulphur p'lant and tail gas'incinerator, and (c) fan no'ise associated

with the aerial coolers.

The noise levels assoc'iated with the operatìon of all equipment would

comply with existing Energy Resources Conservation Board guidelìnes

which state the noise levels may not exceed 65 dB(A) by day as measured

at the closest res'idence, and 50 dB(A) bV n'ight. Where possible noise



levels would comply wÍth Alberta Department of Labour requirements for
workp'lace noise levels. If not possible workers would be required to

wear noise protection in areas where the noise levels exceeded 85 dBA,

or limit their exposure (Alberta Board of Health Regulation 30/71).

2.6.2 Dust

Due to market conditions, ìiquìd sulphur production will be poured on a

suìphur block for long term storage in sol'id form.

When the sulphur is shipped ìn the future,
from the storage block in a way that would

dust problem.

2.6.3 0dour

The most sign'ificant sources of odour assoc'iated with the process would

be the hydrogen sulph'ide and su'lphur dioxide from the sulphur p'lant

operat'ion, liquid sulphur pouring on the sulphur block, and incinerator
stack emissions.

The on]y major chemicals used in the process, d'iethanolamine and glycol ,

are well conta'ined and gìve off ljttle obiectionable odour. Condensate

is another possible source of odour, although careful handlìng technìques

within the process would effectively contain this potentìa'ì source of

odour.

2,7 ServicÍnq requìrements

22.

'it would be melted and recovered

substanti a1 
'ly ei imi nate the

The estimated maximum electrical power requirements of approximately ì00

kw would be supplied by Calgary Power Ltd. The closest transmission

line, orig'inating at the Calgary Power Brazeau power station (located in
the south half of Township 46, Range l1) runs south along the eastern

side of the Brazeau Reservo'ir, then swings west and terminates at the



Tennaco gas plant (Section .l0, 
Township 44, Range 12). The l¡lestern

Decalta transmission line would like'ly run north from the Tennaco p'lant

a'long the west side of the Brazeau Reservoir, then east to the plant.

The estjmated water requirement of 5 lgpm would be obtained from a well
drilled on the plant site. Approx'imately half of this water would be

used for process plant requirements and half for floor washing and

sanìtary purposes.

2.8 Construction schedule

The estimated construction time for the gathering system and process'ing

piant is eight months. Subject to the necessary approvals construction
would begin in the spring of 1977 w'ith plant completion and start up

about a year later.

23.



3. EXiSTING INVIRONMENTAL CHARACTERISTiCS

Thìs chapter summarizes the major features of the physical and bjoiogica'l

environment, land use, land resource capab'ilities, and the social and

economic env'ironments that would be affected by the development. In

Chapter 4 the anticipated ìnteractions between the proposed development

and the existing environmental characteristics will be described.

The study area, as shown in Figure 3.'l , refers specif ical'ly to the

southern half of Township 46, Range 12, west of the Fifth Meridian, and

the northern half of Townsh'ip 45, Range 12, west of the Fifth Meridian.

3. I Physical environment

The physica'l envìronment refers to the existing topographicai features,
geological features, Water resources, So'ils and climate. The various

characteristics of the physical environment that are described do not

necessarily refer to areas that would be directly affected. However,

certain characteristics are included which are significant in the determination

of potentially s'ign'ificant interactions. For example, the topograph'ical

features surrounding the proposed development that are included are

important in calculating the maximum sulphur dioxide concentrations that

would occur at various distances from the gas processing p1ant. Climatic

features are also 'important in determining sulphur dìoxjde concentrations.

24.

3. l.l Topograph'ical features

The study area is situated within the Western Alberta High P1a'ins (Toharsky,

l97l) and is characterized by ro11ìng to hilly topography. Relief

varies from less than 3.l50 feet above sea level (ASL) in the Brazeau

Rjver vailey to over 3400 feet ASL at the western boundary of the stud,v

area. With the except'ion of the Brazeau River valiey, relief is relatively
gentle in the eastern half of the study area, with elevations averaging

about 3200 feet ASL. A number of ranges of hjlls surround the area on

all sides, with maximum elevations rangíng from 3250 to greater than

3700 feet ASL.
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Outside the study area the topography rjses steadily in elevation to the
west and southwest, reaching elevations in the foothills belt in excess

of 5000 feet at the ì¡restern boundary of the Lower Brazeau drainage

district.

The average elevation east of the study area drops to about 2700 feet at
the junction of the Brazeau and Nonth Saskatchewan rivers. The mean

slope of the Lower Brazeau drainage district is about 7.5 percent.

3,1 .2 Geologica l characteristics

The primary geological characteristics are described in terms of bedrock

formations and surficial depos i ts ,

3.1 .2..l Bedrock formations

0n1y one bedrock formation is exposed in this portìon of the l^lestern

Alberta High Plains. This is the continental, Upper Cretaceous-Tertiary
Paskapoo formation, which is correlative to the upper part of the

Brazeau formation of the foothills. The Paskapoo is underlain by the

Upper Cretaceous Edmonton group and the Belly River formation which are

correlative to the lower part of the Brazeau formation (Tohansky, l97l).

The Paskapoo consists of non-marine sandstones and shales, with a few

thin coal seams, In a survey conducted north of the study area, the

formation varies in thickness from a maximum of about 500 feet in the

vaì ley of the North Saskatchewan River ìn Township 49, Range 7 to a

maximum of about 2000 feet in the upland areas in Townships 48, 49,

Range l0 (Farvoìden, l96l).

The foothìlls belt in the r,restern portion of the Lower Brazeau drainage

district is underlain by the Upper Cretaceous Brazeau formation, a non-

marine shal e sandstone sequence,

26.
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3.1.2.2 Surficial deposits

Between the time of deposition of the Paskapoo formatjon and the beginning
of glaciation there was a long perìod of erosion, which formed rounded

hills and southeast trending ridges with intervening broad va'l'leys.
Alluvial deposits were laid down in all the ancient channels.

During the Plejstocene the study area and surrounding regìon was subjected
to the activìty of glaciers which originated in two separate areas. The

first of these, called the Continental or Eastern g'lacier, moved 'in a

southwester'ly direction from the Canadian Shield area. The Cordilleran
or tlestern glacier originated in the mountains of Brit'ish Columbia and

spread eastward.

Rivers flowing down from the Cordilleran glacier deposjted coarser
materials as eastward trending eskers and carried finer detrjtus further
east. Drainage was hampered'in the vícinity of the study area where the

Cord'illeran glacier met the Continental glacier and formed extensive
networks of lakes. As the glaciers melted and receded, the area was

covered with glacial drift, including till, lake clays, and sand and

gravel deposits. Extensive sand and gravel deposits are present along

the floodpìain of the Brazeau River. Alluvjal deposits of sand and clay
were formed as silt-carrying rivers ran into lakes, and today muskegs

are common. Some U-shaped sand dunes (aeolian formations) are present

in the area where wind has sh'ifted the fine sands of dry lake basins.

27.

The erosìon potential of most of the till deposits is low because of the

coarseness of the material and because of calcium carbonate cementation.

Alluvial fans and outwash deposits have hìgh infiltration capac'ities and

are not easily eroded. F'ine t'ills and residual soils over shale bedrock,

however, are highly erodable (FRAS, .l973).



3.1.3 Soils

Soils characteristic of the study area and surround'ing reg'ion fall into
two main orders. These are (l) soils of the Luvisolìc orden, which are

composed of the gray wooded group, and (2) soils of the Organìc order,
which are composed of the Mesisol group.

Luvisolíc soils are well to'imperfectly drained soils that have developed

under forest or forest-grassland transition zones in moderate to cool

climates. These slightly acid soils are moderately to highly leached

wi th I i ght co'loured, ashy surface hori zons. They are I ow 'in ferti'l i ty
since the leaching process has carried much of the soluble mineral

nutrients, especially sulphur and phosphorous, from the upper horjzons

to subso'il horizons. Lime is encountered 30 to 40 inches below the

surface. In the native forested state the leaf mat decomposed and

leached out quite rapidly with the result that the surface horizon is
low'in organic matter and nitrogen (Alberta Sojl Survey, No. l9).

The fine textured subsoil associated with gray wooded soils has a low

permeabiìity and therefore takes water s1ow1y and drainage is poor.

Consequent'ly on slopìng land severe eros'ion may result if the stab'i'lizing
vegetat'ion 'i s removed.

Gray wooded soils of the area will respond to good agricultural practìces

as they are located in a favourable rainfall area. The'ir agricuìtural
capability can be upgraded by the addition of organic matter and the

app'lication of mineral fertilizers. It is essent'ial to include legumes

in the crop rotation to add nitrogen and organic fibre. Wheat grown on

these soils is usually low in protein content and hence of poor qua'lity.
However, good malting barley and legumes for hay and seed may be grown

successfully (Alberta Soil Survey, No.l9).

0rganic soils are poorly drained and are characterized by an accumulation

of peat or moss and 30 percent or more organic matter. These sojls are

restricted to muskeg areas and are normally quite erodable because they

28.



are low in calcjum carbonate. The muskeg, however, is general'ly found

on flat ground where there is little waterflow, so that the hazard of
erosion is not great (FRAS,1973). These soils are normally located on

level to depressìonal landscapes where surface waters accumulate. In
their natural state they are of littie agricultural value. If drained,

they are generally su'itable only for pasture and woodland. However,

since they are excellent reservoirs for surface water that help control
spring flooding and provide for a steady stream d'ischarge throughout the

summer, the larger areas of these soils should never be drained (Alberta

Soil Survey No. 28).

Frozen conditions persíst longer in the spríng in organic soils. In

addition they are subject to earl'ier fall frosts than the better drained

mineral soìl s. Drained organic soi I s are subiect to serious ground

fire, and uncontrolled burning can result in complete loss of the organic

ìayer, uneveness of land surface, aggravatíon of dra'inage problems, and

exposure of poorly structured mìneral so'ils (Alberta Soil Survey No. 28).

3. I .4 Water resources

Water resources that may be affected include standing and flowing surface

water systems and the ground water system.

29.

3.1 4.I Surface water system

The study area is within the Lower Brazeau draìnage district, wh'ich

drains an area of 2190 square miles above the Big Bend Power Plant

(Water Survey of Canada). Surrounding the Lower Brazeau drainage district
are the Nordegg-Baptiste draìnage to the south, the Blackstone to the

southwest, the North Saskatchewan to the east, and the Pembina draìnage

to the north. These draìnage djstricts are shown in Fjgure 3.2. l^lith

the exception of the Pemb'ina River, which flows into the Athabasca River

and ul tìmate'ly i nto the Arcti c Ocean, a'l 'l these drai nage systems are

part of the Nelson River drainage system and discharge into the Hudson

Bay.
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The main watercourses wíthin the study area are the Brazeau River and

the Elk River. The Brazeau River, which is a tributary of the North

Saskatchewan River, flows in a norther'ly dìrection through the eastern
portion of the study area. The Elk River flows eastward into the Brazeau

River in the northern portion of the study area.

Under an agreement between the prov'ince of Alberta and Calgary Power

Ltd., the Brazeau Dam and Big Bend Power Plant were constructed at the

B'ig Bend site on the Brazeau River between l96l and .I969. 
The result'ing

reservojr now covers a large part of the northern half and southeast
quarter of the study area. The dam regulates the flow of the North

Saskatchewan River and the power plant produces up to 350,000 kw of
hydro-electric power. The maximum level of the reservoir is 3,170 feet
ASL since the construction of a spillway at the main dam'in 

.1970 
and the

low water level is 3.l02 feet ASL. The ultimate h'igh water level is
proposed to be 3,200 feet ASL

The reservoir has an area of 10,600 acres and contains up to 425,000

acre feet of water (FRAS, .l973). 
Flow data and water quafity data have

been monitored for the Brazeau River by Calgary Power Ltd. and Environment

Canada (l^Iater Qual ity Branch, Water Survey of Canada). Monthly maximum,

minimum and mean discharges for the Brazeau River below Bìg Bend plant
during the years 1964 to 1974, and below Cardinal River for the years

1971 to 1975 are given in Table 3..l. Brazeau River water quality data

monitored by Env'ironment Canada is given ìn Appendìx A.

3.1.4.2 Groundwater system

31.

Groundwater occurence and yíeìd data were estimated for the study

area and sumounding region by the Alberta Research Council (1971,

1972). Si nce I imi ted r,rel I data was avai I abl e i n the immedi ate v'ici ni ty
of the study area, probable yields were based on estimates from qualitative
information such as aquifer ljthology and flow regime, and typical
yi e'lds f rom surround'ing wel I s wi th sim'il ar features .
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33,

The Research Council's estimated 2O-year safe yield (the constant rate
at which a well could be continuousiy pumped so that at the end of 20

years the water level will be drawn down to the top of the producing

aquifer) was 25 to .l00 Imperial ga1'lons per minute (Igpm) 'in the study

area. These y'ie1ds are typical of most of the reg'ion underlain by the

Paskapoo Formation, where water would normaliy be taken from a single
sandstone aqu'ifer at depths of less than 300 feet below the surface.

Where sandstones are more abundant in thick, more porous ìayers, the

expected yields are .l00 to 500 lgpm. These hìgher yie'lds are estimated

for a large area south of Chip Lake, which is about 50 miles north of
the study area, and also east in the vic'inity of the North Saskatchewan

River. Yields west and south of the study area are estimated at 5 to 25

Igpm for some parts of the Paskapoo Formation that contain an abundance

of shale, and where aquifers ex'ist as th'in sandstone layers or fractured
shale.

The groundwater in the region generally contains less than 1000 ppm of
total djssolved solids. In the Paskapoo formation the wateris generally

hard (ca'lcium and magnesium cations dominant) 'in up'land areas and soft
(sodium and potassium catìons dominant) in topographìcal'ly'lower areas.

In upland areas the hard water initially encountered g'ives way to soft
water in lower aquifers.

3. i .5 Cl imatic features*

Long-term meteorologica'l records have been kept at Rocky Mountain House,

which is located approximately 65 kilometers southeast of Brazeau Dam.

3. I .5.1 Surface winds

Observat'ions of wind velocity are made at Rocky Mountain House, where

the wind instrument is sjtuated 16 meters above ground level. The sur-
rounding country is rolling plateau and the mountains are situated 50

kilometers to the west. The data considered here are based on the l0-
year period 1957 to 1966 inclusive.

*Section 3.15 was compiled by Mrs. L. Sa'ad, l,lestern Research & Development Ltd.



Figure 3.3 is a wind rose show'ing the mean annuaj wind speed as a function
of wind direction and the wind direction frequency. Predominant winds
(33 percent) are from the northwest quarter. l.linds from the southeast
quarter occur nearly as frequently (30 percent of the time). The mean

annual w'ind speed at Rocky Mountaìn House is 9..l kìlometers per hour.

The average annual w'ind speed at 60 meters (the reconimended incinerator
stack heìght) is expected to be .l0.6 kilometers per hour, based on

neutral atmospheric cond'itions (Haltiner and Martin, 1957).

A histogram presentìng the mean annual wind speed frequency of occurrence

is shown in Figure 3.4. These data show that the most probable wind

speed is between 6 and ll kilometres per hour (44.9 percent of the

time).

3. I .5.2 Temperature

The annual mean daìly temperature data based on observations made at
Rocky Mountain House are presented in Fìgure 3.5. The mean dai'ly temperature

is 2.5"C.

The summers are short and warmo the warmest month beìng July with an

average temperature of .l5.5"C. 
The winters are long and cold and the

average temperature for the coldest month (January) is -13.0'C. The

mean annual temperature range is 28.5'C.

For the Edson area, (about 97 kilometers northwest of the study area)

the frost-free period is approximately 75 days (Alberta Soil Survey No.

28). The last spring frost usually occurs between June I and June 15,

and the first fall frost after August .l5.

Growing degree-days are defined by the Atmospherìc Envjronment Service

AS:

Ð(ru - s.5) Celsius

34.
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where:

The concept assumes that growth begins (or becomes significant) as air
temperature rises to a threshold value of 5.soC. It is then assumed

that subsequent growth 'is rejated to the accumulation of degree-days

above the threshold. Hence accumulated temperatures, expressed in growing

degree-days, are a crude indicator of net rad'iatìve energy'income durìng

the growìng season (Hare and Thomas, 1974). The area around Rocky

Mountain House can expect approximately ll00 Celsius grow'ing degree-days.

The average for the Calgary region is approximately 1400 degree-days.

3. I .5.3 Precipitation

Tat mean air temperature for the day

jndicates that successive daily values are summed.

The mean annual total precipitation as recorded at Rocky Mountain House

is 543.0 mìllimetres, most of which falls during the growing season (May

to September inclusive). These five months account for 68 percent of
the annual total prec.ip'itati on. F'igure 3. 6 i s a I i ne graph showi ng the

mean total prec'ipìtation as a function of the time of year. The most

precipitat'ion occurs during June and the least in November.

Mean total precipitati'on peaks in June (F'igure 3.6), a'lthough much of
the summer precìp'itatìon is associated with thunderstorm actÍvity whìch

peaks in July (F'igure 3.7). However the fact that thunderstorm activìty
peaks one month after the peak total precipitation suggests that much of

the June precipitation is associated with synoptic d'isturbances rather

than wjth localized thunderstorms. The most intense rainfall (mill'imeters

per day of measurable rain) can be expected during May, June and July.

Consequent'ly thìs period would be critical w'ith respect to soil erosion

and reclamation of land disturbed during constructjon.

3..l.5.4 Solar rad'iation and cloud cover

38.

The meteorological station closest to the proposed plant site for which

there are records of hours of bright sunshine and hours of cloud'iness,
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is at Lacombe Experimental Farm. The mean annual bright sunshine for
Lacombe totals 2094 hours. Fjgure 3.8 shows the mean number of hours of
bright sunsh'ine for a 3O-year period (193.l - 1960, inclusive).

Table 3.2 presents the cloud normals for the Rocky Mountain House area

based on 20 years of data (l941 - 1960, 'inc1usive). Considening the

month of January, for example, it may be expected that from zero to two-

tenths of the sky wiìl be covered by cloud 34 percent of the time.

3.1.5.5 Hum'idity

The mean relative humidity as a function of tÍme of year is shown'in

Fìgure 3.9. These data are based on l0 years of observations (1957 -
1966, 'inclusive) at Rocky Mountain House. The mean annual relative
humidity 'is 69 percent.

During the winter, the relative humidity remaìns fair'ly constant at

approximately 75 percent throughout a Z4-hour period. During the summer,

the relative humidity drops from approximate'ly 84 percent at night to 55

percent during the day.

3. I .5.6 Fog

41.

Table 3.3 lists the monthly percentage frequency of fog occurrence

observed at Rocky Mountajn House 
,l957-1966. 

These data serve as a guide

to the minimum amount of fog occurrence expected in the Brazeau area,

s'ince the Brazeau Reservojr and the large amount of surface water in the

area would likely increase the jncidence of fog formation.

3.2 Bioloqìcal Environment

The bi ol og'ica'l features
vegetation communj ties

that would be affected jnclude the exist'ing

and wildlife populations.
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Figure 3.8 THE NUMBER OF HOURS OF BRIGHT SUNSHINE AS A FUNCTION

OF TIME OF YEAR BASED ON 30 YEARS OF DATA GATHERED

AT THE LACOMBE EXPERIMENTAL FARM (I93I - 1960).
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Mean Cloud cover (%)
I

Frequency 
I 
B-10/10 cover

of occur- (3-7/10 cover
,rence 
10-2/10 cover

Table 3.2

CLOUD COVER AT ROCKY MOUNTAIN HOUSE

Jan. Feb. Man.

59 61 63

51 53 57

15 l9 l5
34 28 28

Apr.

60

5l

l9
30

I'lay

6'l

52

20

28

June Ju]y Aug.

68 54 56

57 39 43

24 30 26

l9 3'l 31

Sept. 0ct.

57 56

47 46

22 21

31 33

Nov. Dec. Annual

56 57 59

47 48 49

20 19 21

33 33 30

Þ
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INCIDENCE OF FOG FORMATION BASTD ON HOURLY

0BStRVATIONS 0VER A l0-yEAR pERr0D (1957-1966)

AT ROCKY l'4OUNTAIN HOUSE

Table 3.3

Month

January

Februa ry
March

Aprì'l

May

J une

July
Augus t
September

0ctober

llovember

December

Annua I

^E

0bservati on
Fog (% frequency)

1.4

2.8

2.8

2.3

1.7

2.6

1.6

2.9

2.2

0.9

5.1

1.7

2.3



3.2.1 Vegetation communities

Aithough the study area lies w'ithin the lower foothjlls of the Boreal

Forest Region, the forest vegetation of the area is transjtional between

the Boreal Forest Region and the Sub-Alpine Regìon (Rowe, .|959).

F'igure 3.10 shows the major tree assoc'iations of the study area. A

comprehensive list of vegetation species common to the area is g'iven in

Appendix B.

The area is dominated by conifers, prìmarily lodgepole pine, which have

regenerated after fires, and black spruce and white spruce whìch are

predominant in the older stands. Aspen ís the most abundant of the

deciduous trees, and occurs over a large port'ion of the area either as

isolated stands or mjxed with black spruce and lodgepole p'ine. The

tallest of these trees range up to 26 meters (85 feet) in hejght.

A large portion of the study area is covered by muskeg and wet, low
'lyìng grass'land areas. Black spruce (sometjmes dwarfed) and tamarack

are the most abundant trees jn these areas, whíle the understory is

composed prìmani'ly of Swamp bi rch, wì 1l ow, al der, I abrador tea, and

horsetail. The height of the trees in these areas ranges between three

and ten meters (lO to 30 feet).

46.

The most abundant understory vegetation spec'ies within the drier portions

of the study area include raspberry, chokecherry, dogwood, Prickìy rose'

hazelnut, gooseberry, buffaloberry, bearberry, blueberry, low bush

cranberry, and sì'lverberry. Grasses and herbs in the area prov'ide

natìve pastures for wild ungulates and'include hairy w'i1d rye grass'

blue grass, and wild vetch.

A detaiìed study of forest-sojl relationshjps was undertaken by Lesko

and Lindsay (lgZ¡) on a ìarge area of land north of the study area. In

the study the researchers 'identified fifteen forest types which they
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classified according to the vegetation associations of each. 0f the

fifteen forest types jdent'ified by Lesko and Lindsay, ten forest types

are considered typica'l of forest types that are like'ly to occur within
or in the vic'inity of the study area, based on sìmilar patterns in
parent material, soil type, and drainage between the two areas. The

typical forest types and related edaphìc factors are listed jn Table

3. 4.

The major stand characteristics of each of these typical forest types is
g'iven 'in Table 3.5.

Based on a measure of site index, Lesko and Lindsay grouped each forest
type according to white spruce and lodgepole p'ine productivìty. Four

groups were recogn'ized and arranged in decreas'ing order of productivity.
Table 3.6 lists the productìvìty rating of all forest types likely to

occur within the study area.

3.2.2 Wi I dl i fe popul ati ons

The study area lies within a trans'itjonal wildl'ife zone between the

grasslands and aspen forest of the drier, low-1ying elevations and the

cooler and moister coniferous forest of the a'lpine region.

48.

The envìronment of the study area affords good habitat for a wide range

of wi I dl 'i fe, i ncl udi ng vari ous speci es of ungul ates , carni vores , smal 'l

mammals and birds. Recent human intervention has apparently depleted

the abundance of some spec'ies, as reported by the Footh'ills Resource

Al I ocatj on Study ( I gZg ) :

"The valley of the Brazeau and nearby lands rdere once home to

many bìg game animals, espec'ia1'ly e1k. The rolf ing terraìn
choked with dense forest and muskeg perm'itted ljttle access

by hunters to the isolated meadows and river breaks where game



Parent
Materi al

Till

Table 3.4

TYPICAL FOREST VEGETATION TYPES AND EDAPHIC FACTORS
LIKILY TO OCCUR WITHIN THE STUDY AREA

Alluvial - aeolian Gray wooded

Soi I
Type

0utwash Gray wooded

Gray wooded

Organic 0rganic soil Very poorìy drained

Drai nage
Characteri s ti cs

Source: Data modified from Lesko and Lindsay (lSZ:¡

Imperfect to well drained

Moderately we'l I drai ned

I^Jel I drained

Black spruce - aspen - b'lueberry
l,llhite spruce - feather moss - birch
l,Jhite spruce - feather moss - fir
White spruce - club moss
l^Jhi te spruce - sarsapari I I a

Lodgepo'le p'ine - black spruce - bearberry
Lodgepoie p'ine - white spruce - bearberry
hlhite spruce - sarsaparilla - dogwood
Al I uvi al compl ex

Lodgepole pine - black spruce - bearberry
Lodgepole pine - white spruce - bearberry
Alluvial complex

Black spruce - peat moss bog

Major Forest
Vegetation Types

è(o



Bìack Spruce-Aspen-
Bl ueberry

l^lhite Spruce-Feather Moss-
Paper Bi rch

l,lhite Spruce-Feather Moss-
Alpìne Fìr

!.lhite Spruce-Cìub Moss

l^Ihi te Spruce-Sarsaparil la

Lodgepoìe Pine-Black
Spruce-Bea rberry

Lodgepoìe Pine-White
Spruce- Bearberry

l^lhi te Spruce-Sarsapariì ìa
Dogwood

Al luvial Complex

Black Spruce-Peat Moss
Bog Complex

Table 3.5

STAND CHARACTERISTICS OF TYPICAL FORTST VEGETATION TYPES LIKTLY
TO OCCUR I,IITHIN THE STUDY AREA

Si te
Index r
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Group Il

Group I I

Site Index

Table 3.6

PRODUCTIViTY RATING OF TYPICAL FOREST VEGETATION TYPES
LIKELY TO OCCUR WITHIN THT STUDY AREA

l^Jhi te Spruce

7g + 102 White Spruce-Feather Moss-Paper B'irch
l,Jhi te Spruce-Sarsapari'l 1 a-Dogwood
l¡lhi te Spruce-Sarsapari 1 1a

75+4

Group I I I

Group IV

Forest Type

70 + B Lodgepole Pine-White Spruce-Bearberry 60 + B

Alluvial Complex
l,Jhite Spruce-C1ub Moss
White Spruce-Feather Moss-Alpine Fir

lnll groups are significantìy different from each other at the 95 percent probability level
2Muun w'ith standard devìation

Non- Black Spruce-Peat Moss Bog Comp'ìex
productìve Lodgepoìe Pine-Black Spruce-Bearberry

Bl ack Spruce-Aspen-Bì ueberry

Site Index

Lodqepole Pine

72+9

65+6

Forest Type

Whi te Spruce-Sarsapari'lì a
Bl ack Spruce-Aspen-81 ueberry
White Spruce-Bl ack Spruce-B'l ueberry

White Spruce-Club Moss
Lodgepol e Pi ne-Whi te Spruce-Bearberry
Al I uvial Compl ex

Lodgepol e Pi ne-Bl ack Spruce-Bearberry

Non-
producti ve

l,lhite Spruce-Feather Moss-Alp'ine Fir
White Spruce-Feather Moss-Paper Birch
Black Spruce-Peat Moss Bog Complex

ctr
J



was abundant. As recently as the later 1950's the twenty-mile

iourney from Lodgepole to the present dam site took seven hours

by ieep. Since then dam construction and geophysical exp'loration

have opened up the country considerably, leading to increased

hunting each fal I . "

Table 3.7 is a non-comprehens'ive list of some of the more common mammal

and bird species that are expected to occur in the study area. The

list is based on available literature that indicates the presence of
these species some t'ime in the past; other than this, little is known

about the actual existing relative d'istribution and abundance of these

species in and around the study area. Field observations were of limited
assistance as the study area conta'ins very dense forest, bush and swanp

areas that would require many days of exhaustive field observatjons in

order to document the existence of the wildlife and bird spec'ies listed.

Nearly a'l1 of the land of the study area is capable of supportìng ungu'lates,

mainly elk, mule deer, and moose. The area provjdes a variety of coniferous

and aspen forest, r'iver flats, grassy slopes and wet meadows which provide

excellent all around habitat for supporting ungulates. Key ungulate

range, which'is crit'ical winter range v'ital for the surv'ival of exìsting

herds of elk, has been ident'ified in the area by Alberta Fish and hlildlife'
and is shown in Figure 3.1.l. Key ungulate range also exists along the

Elk River, and along the Brazeau River between the Brazeau Reservoir and

the Forestry Trunk Road.

When the Brazeau Dam was built'in the earìy .l960's the result'ing reservojr

flooded 17-l/2 Square miles of prime moose, e'lk and mule deer wjnter

range. The w'inter range camying capacity of the Brazeau Val'ley was

consequently reduced by 229 ungulates: .l93 elk, 18 moose, and 18 mule

deer (steifox in FRAS, 
.l973).

52.

There have been two recent limited aerial surveys of big game populations
jn the vic'inity of the study area by Alberta Fish and I^Jildljfe. An

aerial survey was conducted in ear'ly January 1976 during which time the



Common Name

Table 3.7a

MAMMALS COMMON TO THE VICINITY OF THE

BRAZEAU STUDY AREA

I . Ungu'lates .

ilk
Mule deer
l^lhite-tailed deer
Moose

2. Carn i vores

Coyote
Timber wol f
Red fox
Black bear
Rocky Mountain Grizzly bear
Canada lynx
Bobcat

Smal I mammal s

Shrew
Varying hare
hfoodchuck
Chipmunk
Red squirrel
Fiying squirrel
Beaver
lnlhite-footed mouse
Lemm'ing vo'l e
Red-backed vol e
Meadow vol e
Mu s krat
Jumping mouse
Porcupi ne
Badger
Ermine (weasel )
Mi nk

Scientific Name*

J.

Cervus canadensis
õãõcõì I eus-rremì onus
Oãõ¡õTleus îîrsl nlãnus
Alces alces

53.

Canis latrans
=-;--Lanls rupls
Vul pes ful va
Euarctos americanus
@W.*mt[
Lynx rufus

Relative Abundance

Regu'lar
Regu'lar
Sporad'ic
Regul ar

Sorex spp.
Lepus americanus
Marmota monax canadensìs

* Taxonomy based on Soper (1964), The Mammals of Alberta

EüTãmìãs-mînîmG
Tamiasci urus hudson'i cus
Glaucomys sabrinus

Regu'lar
Sporad i c
Sporadi c
Regul ar
Sporadi c
Sporadi c
Sporadi c

eastor canãã-ensf

-

Peromyscus manicul atus
Synaptomys boreal i ssynaptomys borealls
Clethrionomys gapperi
Mi crotus pennsyl vanjcus
Ondatra zibethicus
Zapus hudson'ias
Enethízon dorsatum

-

lax'r dea taxus
MusTelã ermîi-ea
MusÏelã vì son -l acustri s

Regul ar
Regul ar
Sporad'ic
Regu'lar
Regul ar
Sporadi c
Regu'lar
Regu'lar
Regul ar
Regu'lar
Regul ar
Regul ar
Regu'lar
Sporadi c
Sporadi c
Regu'lar
Regul ar



Common Name

l. I^Jaterfowl and shorebirds

BIRDS TYPICAL OF THE BRAZEAU STUDY AREA

Common loon
Grebe
American b'ittern
Whistl ing sr,tan
Canada goose
Snow goose
Whi te-fronted goose
Surface feeding and
divìng ducks (varìous)
Coot
Ki I I deer
Snì pe
Sandpì per
Yeì 1 owl egs
Pha'ìarope
Frankl i n's Gul I
Common tern
Bl ack tern
Sandhi I I crane
Sora

Predatory bìrds

Gos hawk
Sharp-shj nned hawk
Red-tailed hawk
Broad-wi nged hawk
Golden eagle
Ba1 d eagl e

0sprey
Sparrow hawk
Great horned owl
Long-eared owl
Short-eared owl
Ni ghthawk

Grouse

Spruce grouse
Ruffed grouse

Table 3.7b

Sc'ientific Name*

Gavia immer
Fõãlceps spp.
Botaurus I entiginosus
0l or col umb'ianus
Erantã-cãnããens is

2.

54.

Chen hyperborea
Anser al bi frons

Resident Status**

Fami ìy Anati dae
Ful ica ameri cana
Cfãr-adrÏus vociferas
Capella gallinago
Actitìs macularia
Tõtãnus spp
Steganopus trjcolbr
Larus pi p'ixcan
Sterna h'irundo
ClJil-oni as ni qer
Grus canadens i s___-___-_-_-_i_
HOrZana carotrna

SR

SR

SR

M

M

M

M

3.

Acci pi ter qenti I i s
Acci p'i ter striatus
Buteo jamai cens'is
Buteo p'fãq/pterus
Aqui I a chr.ysaetos
Hal i aeetus 'l eucocephul us
Fãn¡iõn-Iãi i aetus

-

l-a lco sparverl us
Bubo vi rgi ni anus
Asio otus
Ãsìã flammeus
Cl-or¿eiTes mi nor

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

M

SR

R

SR

SR

SR

M

M

SR

SR

R

SR

SR

SR

Canachi tes canadensi s

Bonasa umbel I us



Table 3.7b (Continued)

Common Name

4, Perch.ing bi rds

Mournìng dove
Woodpeckers, Fl i ckers,
Sapsuckers (various)
F1 ycatchers
Swa I I ows
Gray Jay
B'ìue Jay
Magp i e
Crow
Ch'ickadee
Nu tha tches
l¡lrens
Thru s hes
Cedar waxwing
Bohemian waxwing
Vì reos
Wood warbl ers
Bl ackbi rds
Grosbeaks, buntj ngs,
fi nches, sparrows

Scientifíc Name

Zenaidura macroura

* Taxonomy based

**Resident Status

Family Picidae
Fam'ily Tyrannìdae
Family Hjrundinidae
Peri soreus canadens i s
mnõcfttã rlstata
Pica pica
Corvus brachyrhynchos

Resident Staius

55.

Parus spp

on Robb'ins

Family Sittjdae
Famì'ly Trogl odyti dae
Famiìy Turdidae
Bombycilla cedrorum
Bomb.ycilla garrulus
Vireo spp
Fami ly Parul 'idae

Euphagus spp

Fam'i 1y Fring'il l'idae

et al . (l 966 ) , B'i rds of North Amerì ca

= resident
= summer resident

= mi grant
= varies between species

SR

V

SR

SR
nñ
R

R

SR

R

SR

SR

SR

SR

R

SR

SR

SR

\,

K

SR

M

V
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followìng drainages, among others, were flown in order to estimate bìg

game numbers: Baptiste River, Nordegg River, Brazeau River, Elk R'iver,

Pembina Rìver, Blackstone River, Cardjnal River. The results of this
part'icular survey are summarized in Table 3.8.

A survey was conducted in a one day flight in March 1974 durìng which

time straight line transects were flown north and south at one mile

intervals throughout the study area and surround'ing region. The results

of this survey were as follows (hj'ingert, 1974):

"The nineteen lìnes were flown for a total of 270 mjles, w'ith a

total of 21 moose, sìx elk, and one deer bejng observed. Also, the

Nordegg and Brazeau Rivers were flown, but on'ly two elk were seen

on the Brazeau and none on the Nordegg. Observ'ing conditjons were

poor due to a bright sun and many shadows."

Due to the time of year these surveys were undertaken no bears were

observed. Local drillìng and maintenance workers report, however, that

black bears are often observed along the roads and jn the vicinity of

the dri ì'l 'ing camps .

3. 3 Soc'ial and econom'i c envi ronment

57.

The descrjption of the social and economic environment includes:

(a) the existing land uses jn the vicinity of the proposed

(b) the human populations in the region;
(c) the capability of the land in terms of human-oriented

resources.

3. 3. I Exi sti ng 1 and use

The primary land uses in the vicin'ity
petroleum extract'ion, hydro-electrj c

timber removal. In additíon to these

activity 'in the form of fur trapp'ing,

of the proposed devel oPment are

power generatìon, and occasional

primary uses, there 'is human

b'ig game huntr'ng and sport f i shi ng.

devel opment;

natural



Ri ver

Table 3.8

RESULTS OF BRAZEAU RIVER AND SURROUNDING REGION ANIMAL SURVEY, JANUARY 6-9, 1976

Baptiste River

Nordegg Ri ver

Brazeau River

El k River

Pembina RÍver

Bl ackstone R'iver

Cardinal River

Bulls
Moose
Cows Cal ves

Source: Reg'ion iII Mountain Moose (Drainage) Survey.
and l^lildlife Divis'ion. January 1976

?1

12

3

4

9

2

Unidentified calves

l4

9

J

I

U/ C"

2

2

Bulls

3

Elk
Cows Cal ves

3

ll

B

u/c

2

Alberta Recreationo Parks and l,rjildlife, Fish

0ther

25

l3

14

l3

aJ

6

2

J

I
)
.J

Mule deer does
horses

U/C deer
wol ves

20 horses

25 Bighorn sheep

(tr
co



3.3. l. I Timber removal

Although forestry actjvity in the vicinity of the proposed development
is only sporadìc, some large stands of merchantable tjmber have been

removed from the area. The most recent activity jncludes the removal,
'in 196'l, of merchantable t'imber from the site of the Brazeau Reservoir
before it was flooded. Additional timber was removed in 1969 when the
level of the reservojr was raised sjx feet. Christmas trees are occas'ionaìly
harvested in the area.

The present market value of tiniber in the area is difficult to establish
w'ithout a deta'iled timber census and market survey. The majority of the
timber" in the region has been classified by the Alberta Forest Service as

medium density stands that typìca1'ly y'ield between 8,000 and 15,000 board-
feet per acre. The 1976 wholesale value for saw logs cut from lodgepole
pine and white spruce ìs approx'imately $140 to $150 per thousand board

feet. Manufacturing costs including transportation to the mÍll generaì1y

average about half of the wholesale value. Black spruce is generaliy of
little or no value as jt is not of sufficient size for saw loc production.

Based on the above data, the timber value per acre in the Brazeau area

varies between $lleO (8,000 board-feet per acre x $l4O per thousand

board-feet) and $2250 (.l5,000 board-feet as per acre x $150 per thousand

board-feet) for a stand of pure merchantable lodgepole pine on white
spruce. Pure stands of black spruce would generally have no commercial

timber val ue.

3 . 3. I . 2 Hydro- el ectrj c power devel opment

59.

Initial constructjon of the Calgary Power Ltd. Brazeau Storage and Power

Development project was undertaken in .l961. 
The fjrst generating un'it

with a capacity of 165,000 kw was in service by 1965. A second 190,000

kw unit was installed ín 1967, bringing the plants tota'l power output to
350,000 kw, the largest hydro-electric development in the prov'ince.



Additional information on the power development was given in Section

3.1.4.1. Figure 3.12 is a general plan of the Brazeau Storage and Power

Devel opment.

3.3. I .3 Natural gas production

The study area is withìn the Brazeau Gas Field, which consists of the

Brazeau-Elk-Shunda pools A and B. Geophysical exp'loration for oil and

gas began a'long the Brazeau thrust about .l940, although commerc'ial

quantities of gas were not djscovered until 1959 (FRAS, 1973).

The Hudson's Bay 0'i1 and Gas Company Limited is operatìng a gas processing

and sulphur recovery p'lant about l0 miles west of the proposed Western

Decalta plant site. The present capac'ity of the Hudson's Bay plant is
196 MMSCFD raw gas with a production of 176 MMSCFD sales gas and 9l LTD

su'lphur.

Tenneco 0il of Canada Ltd. 'is also operating a gas plant l0 miles south

of the proposed Western Decalta plant site. The capacity of Tenneco's

plant is 67 MMSCFD raw gas with a productìon of 60 MMSCFD sales gas and

45 LTD sulphur

60.

3. 3. I .4 Fur trappi ng

No recorded fur trappìng has taken place within four mìles of the proposed

gas processing p1ant. The closest trapping act'iv'ity'is s'ituated northwest

of the proposed plant site within Township 46, Range 13 (Trap'line llumber

1030). Two trappers, Mr. Tom Helm and Mr. Lorne Karlston, of B'luffton,
Alberta, have been working this area since 1970. Their combined fur-
harvest h'istory ìs g'iven in Table 3.9.

Table 3..I0 shows the average value of each of the animal peìts taken in

this area for the years 1974-1975 and 1975-1976. The value of fur pelts
varies widely from year to year, primariiy as a funct'ion of demand, but

also with respect to supply of pelts (which in turn ìs partially due to
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FUR-HARVEST HiSTORY IN THE VIC]NITY OF THE

PROPOSED WESTERN DECALTA GAS PLANT

Year

Tabl e 3.9

1970-1971 l0 badgers, l0 muskrats, 20 beavers, 24 ermìne,

1 lynx, 4 mink.

1971-1972 58 muskrats, 202 red squirrels, l7 coyotes.

1972-1973 32 beavers, l2 ermine, 10 'lynx, 5 m'ink, l2 muskrats,

250 red squirreìs, 37 coyotes, 3 skunk.

1973-1974 25 beavers, l0 bobcats, 5 red fox, 5 m'ink, 5 muskrats,

100 red squirre1s,19 coyotes.

1974-1975 42 beavers, I 1ynx, 6 mink, l5l squìrre]s, 20 erm'ine,

22 coyotes, 37 muskrats.

Number and spec'ies taken

62.

Source: Al berta Recreati on Parks and l^l'i I dl i f e



Fur Species

AVERAGE FUR PELT VALUI 1974 TO 1976

Table 3..l0

Badger

Mus krat
Beaver

Ermi ne

Lynx

Mi nk

Coyote

Skunk

Red Squì rre'l
Bobcat

Red Fox

Pel t
197 4-197 5

63.

Val ue ($)

197 5-197 6

.l3.37

2.22
'l3.60

1.22

102.84

12.65

30. 65

I .50

0. 78

66. 00

33. 25

Source: Al berta Recreati on Parks and l^li I dl i f e

25.87

3. 3l

19.52

1.12

237.90

17 .69

50. 00

I .50

0.80

86.00

49.78



animal populat'ion levels, some of which are cyclical, and part'ia11y

due to trapping effort).

As an indication of the fur production value of the area, the total
value of furs taken each year for the period 1970 to 1975 is given in
Table 3.11. The table shows that the highest value, assuming 1975-

1976 fur prices, would have been for the years 1972-1973 when the total
value of furs taken was $5.160.7.l. Foxes and'lynx accounted for 82

percent of this value.

3.3. I .5 Recreati on

Other than huntìng and fjshing activities, the recreational value of the

study anea is low due to large areas of muskeg and wet marsh, homogeneous

tree stands and a lack of unique topography. The Brazeau Reservoir was

expected to be a popu'lar recreational lake for nearby residents, vrithin
commuting distance, such as those from Lodgepo'le or Drayton Va11ey.

However, boating, swìmming and associated activit'ies are not popular on

the reservoir as much of the t'imber on the site was not removed prior to
flooding, wjth the result that the reservoir contains standing timber,
floating logs and branches, sunken iogs and trees, and other debris. In

additìon'to this, the reservoir experiences widely fluctuating water

I evel s. These factors comb'ined make the I and surround'ing the reservoi r
unsuitable for serviced campsites, p'icnic areas, or residential development.

3.3.2 Population

64.

There are no occupied res'idences w'ithin the study area. The locat'ion

and size of the closest popuiatìon centers to the proposed plant site
are given in Table 3.12.



ANNUAL VALUE OF

OF THE PROPOSED

Year

Table 3.ll

I 970-t 971

1971 -1972

1972-1973

1973-197 4

197 4-1975

FUR HARVEST IN THE ViCINITY

WESTERN DECALTA GAS PLANT

Total value of furs taken (do1ìars)*

65.

Mean annual value

* Based on 1975-1976 fur prìces

1017 .7 4

I 203. 58

5l 60.71

2731.90

2529.55

2528.70



LOCATION AND SIZE

TO THT PROPOSED

Pl ace

Table 3..l2

Cynthi a

Violet Grove

Lodgepol e

Drayton Va1 I ey

OF CLOSEST POPULATION CENTERS

I¡IESTERN DECALTA GAS PLANT

Locati on

0'Chiese Indian Reserve

Sunchild Indian Reserve

50- I 0-l^J5

48- 7-l^i5

47- I 0-W5

49-7-Vt5

I 961

66.

Source: Dominion Bureau of Stat'istics (lg0l, .l966)

Stati sti cs Canada ( I 971 )

Foothills Resource Allocation Study (1973)

Popu'lat'ion Si ze
I 966

165

200

508

3854

- 43'

- 42'

44- I 0-l^l5

43- I 0-l,Js

108

ll6
207

3352

1971

120 (1e47) 275

loo (re45) ¡oo

82

94

144

3900

(l e7l )

(l e7l )



3.3.3 Natural resource capabi'l Íty

The study area possesses varying degrees of capability for unguiate
range, outdoor recreation, sport fish, agriculture, forestry, and grazr'ng.

The various resource capab'ilities are illustrated in Figures 3..l3 through
3.18. The maps show that the land that would be affected posseses good

to excellent capabilìty as ungulate range. Some potentially highly
product'ive forest timber land would be affected. In terms of outdoor

recreation, agricultural, and grazing capab'i1ìty, the land that would be

affected is of no or low to moderate capabifity. The sportfish capabíl'ity
would not be affected.

The resource capabjlity maps are based on data taken from "The Foothills
Allocation Study Phase l: Lower Brazeau Dra'inage District". A discussion
of the purpose and content of the Foothills Resource Allocation Study
(FRAS) tollows.

FRAS was "a comprehensive planning program designed to determine the
most beneficial allocatjon of resources in the Alberta Foothj'l'ìs region
on the basis of product'ivity and economic considerations" (fnnS, 1973).

it was established as a ioint federal-provincial agreement funded by the
federal office of the Canada Land Inventory but designed and administered
by the Al berta Department of Lands and Forests.

One of the primary object'ives of FRAS was to evaluate the information
compiled in the Canada Land Inventory, including agricuìture, forestry,
recreat'ion, sportf ish, ungu'lates and waterfowl . Some aspects of resource
management were not 'incorporated into the Canada Land Inventory (for
example non-renewable resources, forestry, watershed, grazìng). Additional
data was therefore assembled to give a more complete inventory of the
resources of the foothills. The suppliers of all resource inventories
ìncorporated into FRAS ìs g'iven in Table 3..l3.

67.
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FOOTHILLS RTSOURCT ALLOCATION STUDY:

SUPPLIERS OF RESOURCE INVENTORIES

Resou rce

Archaeol ogy

Agricuì ture Capabiì ity
Coa I

Forest Capab'i1ity

Forest Cover

Tabl e 3..l 3

industrial Mineral s

Key Ungulate Range

Livestock Grazing

Metallìc M'inerals

O'il and Gas

Recreation Capabì1ity

Sport Fi sh Capabi 1 i ty
Ungulate Capability
Waterfowl Capabif ity
lllatershed Inventory

University of Caigary, Department of Archaeology

C. L. I. Soi 1 Capabi 1 i ty for Agricul ture
Research Council of Alberta, Geo'logy Division
C. L. I . Soi 1 Capab'i f i ty for Forestry

Detailed Forest Inventory, Timber Management

Branch, A]berta, Forest Service, Alberta
Department of Lands and Forests

Research Council of Alberta, Geology Divis'ion

Fish and ìllildlife D'ivision, Aìberta Department

of Lands and Forests

Forest Land Use Branch, A'lberta Forest Service,

Alberta Department of Lands and Forests

Research Counc'il of Alberta, Geology Division
Alberta Energy Resources Conservat'ion Board

C. L. I . Land Capabì I i ty for 0utdoor Recreati on

C. L. I . Land Capab'i I i ty for Sport f i sh

C.L.I. Land Capabi'1ìty for Ungu'lates

C. L. I . Land Capab'i I 'ity for Waterfowl

Department of Lands and Forests in co-operation

wjth other water management and research

agencì es

74.

Suppl i er



75.

FRAS divided the Alberta foothills and eastern slopes into a number of
sub-regìonal planning unìts, based prìmarily on watershed divisions or
drainage dìstricts. l¡lithin each drainage district studied there þ/as an

initial assessment of the physical capabÍìity of the land to supply the
various resources. Physical capab'i1ìty is used in the study to descrìbe
the productive capacity of land, which is evaluated in terms of natural
conditions. It assumes no enhancement of the natural situatíon (such as

drainage and fertil'ization of soils for agricuiture).



4.0 TNVIRONMENTAL IMPACT

This chapter cons'iders the major physical , bio'log'ica1 and cultural
resources that would be affected by the construct'ion and operation of
the processing p'ìant and gathering system.

4. I Effects on ai r qual j ty

The primary source of impact to the ambient aír qualìty would be the
gaseous contaminants emitted by the process'ing p'lant. Some disturbance
would result from the increased dust, noise and odour levels associated
with the project. However, consideration of air quai'ity effects will be

restricted to the chemical atmospheric po'ìIutants for the fo11owìng

reas0ns:

(a) Increased dust levels would be associated prìmarily r,rith construction
and should result 'in minor overall disturbance.

(b) The noise levels assoc'iated with the processing pìant must be

within the guidel ines g'iven in Section 2.6..ì and would general'ly

result in only a minor disturbance. The most significant noise

disturbance would likely be from occasional gas flaring operations
(which would generally be less than half an hour duration).

(c) The potentia'l sources of odour outlined in Section 2.6.3 would be

controlled within the process. 0ccasionally odours may arìse from

the sulphur plant and the sulphur block storage area, however, they

would generaily be detectable on'ly on the plant sites.

The Hudson's Bay Oil and Gas Company Ltd. Brazeau gas plant,
located l7 kilometers (lO miles) rtest of the proposed plant site,
was visited during the field trip'in June. This p'lant's operations
are an order of magnitude larger than those of the proposed p1ant,

yet l'ittle or no odour could be detected durjng the visit.

76.

In addition to the norma'ì process emissions, consideratjon vril I be g'iven

to the potentía1 impact that would be associated with a possíb1e pìpefine

rupture 'in the gathering system.



77.

The onìy atmospheric contaminant that would be emitted in quantities
sufficiently high to be of concern would be sulphur dioxìde. The major
source of sulphur dioxide emissions, under normal operatìng cond'it'ions,
woul d be the sul phur pl ant i nci nerator stack. Duri ng pl ant upsets ,

sulphur dioxide may be released from the flare stack. The estjmated
sulphur dioxide concentrations from these two sources have been evaluated
and the results are given below.

The maximum permissible concentrations of sulphur dioxide r'n the ambjent
air'are given in Table 4.1.

4.1..l Sulphur djoxide emissions from incinerator stack

The incinerator stack emission parameters are given jn Tabl e 4.2. The

emission parameters have been based on the des'ign spec'ifications of
Western Decalta Petroleum Ltd. wjth the following exceptions:

(a) The em'ission rate of stack gases was calculated by means of Western

Research & Development Ltd. computer program I¡ICI.JRD.

(b) The val ue of 5 percent

combustion of the tail

(c) The estimated sulphur dioxide
the safety factor recommended

Resources Conservation Board,

74-5, 1974).

Ground and treetop level sulphur dioxjde concentratjons were estimated
by employing the Alberta Department of the Environment atmospheric
di spers'ion model . Thi s method cal cul ates downr¡¡i nd contami nant ground-

level concentrations a'ìong a plume axis from a continuous point source.
In using th.is method jt js assumed that:

for
gas .

excess oxygen r¡ras used to ensure comp'ìete

emissjon was multipl'ied by .l.4,

by the Prov'ince of Alberta (Energy

Informational letter llo. iL-0G



MAX]MUM PERMISSABLT LEVEL OF SULPHUR DTOXIDE

IN THE AMBIENT AIR

Durati on

30 minutes

One hour

24 hour

Annual

Tabl e 4. I

Source: Alberta Department of the Environment. Clean Aìr Regulations

218/75 Part I

Maximum average concentration
,J

u9/m

78.

525

450

150

30

ppm equival ent

0.20

0.17

0. 06

0. 0l



Raw gas inlet flow (MMSCFD)l

Acid gas to sulphur plant (MMSCFD)l

Sulphur p'lant effici ency (%)

Suìphur production (LTD)

Stack gas emi ss'ion rate (scrs )2
Suiphur emjssion rate (LTD)

Su'lphur dioxide emission rate (scrs)Z

Stack gas exit temperature ('F)
Stack gas exit velocity (ftlsec)
Excess oxygen (%)

Stack exit diameter (ft)

INCINTRATOR STACK EMISSÏON PARAMETERS

Tabl e 4.2

I At 60"F

2 At 70"F

79.

I 9.41

l.l9
95. 0

I 0.4

36.91

0.55

0.24

I 000. 0

35.8

5.0

2.0

and

and

.l4.7 psia

14.7 psia (actual value multiplied by l.a)



(a) The plume has a Gaussian distribution, with lateral and vertjcal
standard deviations as gìven by Pasqu'i1'l (l g0l ) for neutral
atmospheres. An outl ine of the Gaussian model 'is g'iven in AppendÍx C.

(b) Plume rise for flat terrain is equal to 3/4 of the plume rise
predicted by the Bosanquet, Carey, and Halton (1950) formu'ìa for
stable atmospheres. An outl'ine of this formula is g'iven in
Appendix D.

(c) Terrajn influences may be estimated by subtracting 3/4 of the

terrain height above the stack base from the plume rise calculated
for flat terrain.

Due to the manner in v¡hich the last assumpt'ion

influences, details of topograph'ic features in
plant are necessary. In addit'ion, due to this
of the estimated ground-level concentration of
on wind directìon.

Treetop allowance may be subtracted from the calculated plume rise or

added to the designed physìcal stack heìght. The maximum height of the

trees in the area is about 85 feet (26 meters).

80.

The maximum terrain elevations above the plant base at distances up to

10,000 feet from the plant site are gìven in Table 4.3. The maximum

elevations are northwest of the proposed plant site.

Figure 4.'l shows the max'imum calculated sulphur djoxide concentratjon as

a functjon of wind speed. Figure 4.2 shows the maximum calculated
sulphur d'ioxide concentration as a function of downwjnd distance. l,Jith

the proposed 6l meter incinerator stack, the maximum ground-level sulphur

dioxide concentrat'ion was calculated to be 0.08 ppm. Thjs maximum

occurs at a downwind distance of .l370 meters (4500 feet) and js associated

with rvind speeds of 5-10 mph (g-10 kilometers per hour). The maximum

treetop-level concentration was calculated to be 0.'19 ppm at a distance

of 580 meters (.ì900 feet) and'is associated with a wind speed of about

l3 mph (20 kilometers per hour).

ìncorporates terrain
the v j cì n'ity of the

as s umpti on , the magn'i tude

sulphur dioxide is dependent



MAXIMUM ELEVATIONS ABOVE PLANT BASE iN THE

VICINITY OF THE PROPOSED PLANT SITE

Distance from plant site
( feet )

Tabl e 4.3

0

I,000
2,000

3,000

4,000

5,000

6,000

7 ,000

8,000

9,000

I 0, 000

8l

Elevation above plant base
( feer )

0

0

50

50

100

150

150

150

200

200

200
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Two other gas processing plants are operated in the region. The Hudson's

Bay 0il and Gas Co. Ltd. Brazeau plant is located l7 kilometers west of
the proposed plant site and the Tenneco 0il of Canada Ltd. Nordegg

plant is located l6 k'ilometers south of the proposed plant site. The

proposed plant incinerator stack plume would line up with the Tenneco

stack pìume.with either a north or south w'ind and with the Hudson's Bay

stack plume w'ith either an east or west wind.

D'iffusion calculations, usìng the approved emission rates for the neighbouring
plants given in Table 4.4, determined that in all cases the maximum

sulphur dioxide concentration result'ing from p'lume overlap wou'ld be less

than 0.0'l ppm.

4.1.2 Sulphur djoxide emissions from the flare stack

During periods of gas p'lant upset it may be necessary to flare all or
part of the raw gas feed stream. If the sulphur plant shuts down the

acid gas stream may be flared until suìphur processìng can be resumed.

The maximum ground-level sulphur dioxide concentratìons that may resu'lt
from each of these conditìons was calculated.

4.1 .2.1 Fl ari ng rau/ gas

84.

A severe gas p'lant upset may occasionally necess'itate flaring the total
raw gas stream of 19.4 ÞIMSCFD. Using the flare stack raw gas emission

parameters of Table 4.5 and the Briggs two-th'irds p'lume rise formula

for large heat sources given in Append'ix E, the maximum ground-level

sulphur dioxide concentratjons were calculated to be less than 0.0.l ppm

in all cases.

4.1.2.2 Flaring acìd gas

Acid gas flaring may be required during sulphur plant upsets. The maximum

flare rate would occur during sulphur pìant shutdown when the toial acid
gas stream of l.l9 MMSCFD containing 24 percent hydrogen sulphide would

be flared. The gross heating va]ue of the acid gas without a fuel gas



EMISSI0N pARAMETERsI Rt¡o DETAILs 0F

NEIGHBOURING GAS PROCESSING PLANTS

Table 4.4

Raw gas (MMSCFD)

Sulphur production (LTD)

Sulphur emissions (LTD)

Stack S0, concentration (ppm)

Distance from proposed plant (km)

Elevation (ft ASL)

Hudson's Bay 0i ì
and Gas Company
Ltd. (Brazeau)

lBased on Energy Resources Conservation Board approval rates

85.

196

90

8.4

8300
.l6.6

3700

Tenneco 0'il of
Canada Ltd. (Nordegg)

67

45

4.0

9900

I 6.0

3400



Flare gas flow rate (MMSCFD)

Hydrogen suiphide concentration (%)

Suìphur emission rate (LTD)

Flame temperature ('F)
Stack height (feet)
Stack exit diameter (inches)

FLARE STACK RAl^l GAS EMISS]ON PARAMTTERS

Tabl e 4.5

86.

.l9.4

.l.5

10.9

I 800

160

l5



supplement is .l73 
Btu/SCF, which is less than the mìnimum value of 250

Btu/SCF recommended by the Alberta Government (Department of Health,

D'ivision of Envìronmental Health Services, 1969). Thus, approximate'ly

0.ll MMSCFD of fuel gas with a gross heating va'lue of 1073 Btu/SCF would

be required to supplement the acid gas during flaring in order to maintain

the minimum gross heating value. Diffus'ion calcuations using the Briggs

two-thirds plume rise formula showed that wjth this fuel gas supplement,

half-hour'ly average ground-level sulphur dioxide concentrations of 0.54

ppm may result under the worst conditions. Thìs is above the max'imum

allowable half-hour'ly average of 0.2 ppm.

There are two alternatives that may be used to maintain the half-hourly
average below the l'imit. Either the flare tjme may be limited to less

than half an hour, or alternativeìy, more fuel gas than the m'injmum

required to raise the heating vaìue could be used to supplement the acid

gas. Diffus'ion calculations using the Briggs two-thirds p1ume rìse
formula were performed to determine the volume of additional fuel gas

that would be required. The calculations showed that if the ac'id gas

was suppìemented by 1.5 MMSCFD fuel gas, the maximum half-hourly average

suiphur dioxide ground-'level concentration would be 0.18 ppm.

If only the minimum fuel gas supplement,0.ll I4MSCFD, were added to the

ac'id gas, flaring would have to be lim'ited to l0 minutes or less during

any half-hour period.

87.

The flare stack acid gas emiss'ion parameters are given in Table 4.6.

4. I . 3 Sour gas rel ease from pi pef i ne fai I ures

The operatjon of the sour gas gathering system presents a potentjal for
the acc'idental release of hydrogen sulphide gas. Concentratjons of

hydrogen sulphide greater than 150 ppm for more than one hour are

hazardous (Alberta Industry Government Sour Gas Environmental Committee,

1974). In Alberta, sour gas pipelìne breaks averaged seven per year in

the period l97l Io 1974, although only one rupture per year was considered



FLARE STACK ACiD GAS EMISSION PARAMETERS

Table 4.6

Flare gas flow rate (MMSCFD) .l.19 1.3 2.7

Hydrogen sulphìde concentration (%) 24.0 22.0 10.59

Suiphur emission (LTD) .l0.9 10.9 10.9

Flame temperature ('F) 1800 lB00 1800

Stack he'ight (feet) 160 160 I 60

Stack exit diameter (inches) l5 15 l5

Acid gas plus Acid gas plus
O.II MMSCFD I.5 MMSCFD

Acid gas fuel gas fuel gas

88.



major. Durìng the perr'od ,1970 to 1974, an average of one sour well

blowout per year occurred in Alberta. The primary cause of pipeline
ruptures was corros'ion (Alberta Industry Government Sour Gas Env'ironmentai

Committee, 1974).

For the purpose of be'ing conservative'it is considered in this report
that concentrations greater than 100 ppm hydrogen su'lphide would be

hazardous for a period of exposure greater than one hour.

Diffusjon calculatÍons were performed in order to evaluate the ground-

level hydrogen suiphide concentrations that would result from a p'ipeline

rupture, assuming worst case conditions. The worst case is a surface

release under Pasquill stability category F (moderately stable) w'ith

wìnd speeds of 4.4 mph (0.S fps) (Alberta Industry Government Sour Gas

Environmental Committee, 1974). The emission rate of hydrogen sulph'ide

is assumed to be equal to the raw gas pipeline flow capacity of .19.41

MMSCFD.

The

the

ground-level hydrogen su'lphide concentratjon was calculated from

Gaussian plume model:

0 106x=-r ou oru
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Where x
0a

oõyz

U

time averaged ground-level concentration (ppm);

hydrogen su'l phi de em'issi on rate (SCFS ) ;

lateral and vertical standard deviations of the

p'l ume (f t) ;

wind speed (fps)

In order to estimate the most unfavourable hydrogen sulphide concentratìon,

it is assumed that no check valves would be installed'in any of ihe

laterals feeding the plant. Thus the total raw gas flow of .l9.41 
MMSCFD

would be released through a rupture at any poìnt in the gatherìng system.

The corresponding hydrogen sulphide emission rate would be 3.37 SCFS.



Assuming the worst cases as stated above, the product of the lateral
and vertical standard deviations of the plume, with a concentration of
100 ppm hydrogen su'lphide, was calculated to be 

.l634 ft2 (1SZ mZ). The

correspond'ing 100 ppm isopleth is predìcted to occur at a downwind

distance of 0.5 km (1650 feet) (Turner, 1969).

4.2 Effect on water resources

The potent'ia1 impact to water resources in
plant would be associated with the process

water disposa'1, and process area runoff.

4.2.1 Process water requirements

The proposed five Igpm process water requirements that would be obtained

from a well would not have a s'ignificant effect on the groundwater resources

of the area. The estímated groundwater 2O-year safe yìeld is 25 to 100

Igpm (See 3 .1.4.2).

4.2.2 I'Jaste water di sposa'l

No sìgnificant impact would be associated with waste r¡¡ater dìsposa1.

Waste water from the sour water stripper would be stored in a 2000

gailon wastewater storage tank and perìodicaììy trucked out to a waste

water d'isposal well. No emissions would be associated wjth the storage
tank as it js a closed system that would be vented into the low pressure

flare. Pressure would be majntained in the storage tank by fuel gas.

The floor washings would be pumped to the wastewater storage tank, and

the total waste water volume would not exceed 4 igm. The tank would

be emptied two or three tímes a day. Domestic urastewater would be handled

by a conventional septìc tank and disposal fjeld.

90.
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4.2.3 Process area runoff

Surface rainwater runoff from the process area would be collected in
ditches and directed to a 250,000 Imperìaì gal1on storm holding pond

lined with impermeable clay. The pond volume was determ'ined on the

basis of a process runoff area of ,l60,000 square feet. The estimated

runoff volume for this area from a 3-inch rainfall and based on a

75 percent runoff is 187,500 Imperial galions. The additional capacity

is a safety factor. Followìng a rainstorm, water in the pond wouìd be

monitored and treated, if required, before bejng released to the surface

water drainage system. Overflow would not occur unless there was an

extremely heavy rainfall (approximately 4 inches) ìn a 24-hour period.

Rainfall of this intensìty is unì'ikely as the mean total precip'itation

for June, the month with heaviest rainfall, is less than four inches

(see Figure 3.6).

4.3 Physical land changes

Phys'ica1 land changes wouìd be ìn the

vegetatìon component and topsoil from

of the gas pl ant and s i te faci I j t'ies ,
gathering system.

9l

The proposed p'lant site, well locations and associated road and pìpeline

rights-of-way are shown in Figure 2.1. Since the roads to the wells and

the well sites themselves have already been cleared and built, discussion

of physìca1 effects is restricted to physical land changes associated

with the proposed plant site and pipel'ine corridors.

4. 3. I Proposed pi ant si te

form of d'isruption of the natural

turo major sources; (a) construct'ion

and (b) construction of the

The processing p'lant would require a s'ite approximately 
.l000 feet (305

meters) square and would cover an area of approximateiy 23 acres.



The exjstìng landform on the proposed site would be graded to make

the surface more uniform and to 'improve dra'inage. Essentialìy al1 of
the 23 acres would be strìpped, levelled to grade with clay fi'lì and

recovered with topsoil, except ìn those areas where permanent plant

buildings and other structures are to be built. Site levelling and

process unit foundations would not penetrate beneath the present land

surface to a depth greater than l2 feet (4 meters).

4.3.2 Proposed gathering system

lnljth exception of the pìpeline to 6-3, the gathering system corridors
woul d be const,ructed a'longs i de the exi sti ng wel I access roads . As shown

in Figure 2..l, the corridor to 6-3 would be located adjacent to the

access road as it runs north unt'il the road swíngs west. The pipel'ine

would contjnue straight north until it connects aga'in with the access

road. From that point'it would run adiacent to the south side of the

road to the well site.

Pipe'lines constructed adjacent to the existing roads would requ'ire a 33

foot (10 meter) right-of-way. Otherwise a 50-foot (.l5 meters) rìght-of-
way wou'ld be required.
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For these night-of-way spec'ifications, the approx'imate land areas that
would be affected by each individual pipeline are:

l^lel I

I 5-35

6-3

11-27

Lenqth of PiPeline - feet (meters)

4 .4 Effects on veqetat j on , so'i I , and wi I dl 'i fe

Essentially all of the

wi I dl i fe hab'itat that

ee3o (3027)

5o8e (r 55r )

6120 (rBo5)

natural vegetatìon communjties,

fall within the boundaries of the

Land area - acres

7.5

4.6

4.6

soi I , and assocj ated

proposed p1 ant



site and pipeline routes, as g'iven jn Section 4.3, would be changed.

The consequences of these changes are discussed below.

4.4.1 Effects on vegetation

The effects that the proposed development would have

within and around the plant site and pipeline routes
genera'l considerations :

(a) Direct elimination of vegetation communities on the proposed pìant

s i te and a1 ong the pi pe1 i ne troutes .

(b) Changes 'in soil moisture resulting from

that may change the species composition

vegetatìon communi ties.
(c) Possible effects to vegetatÍon from the

to the atmosphere.

4.4.1.1 Direct elimìnation of vegetation communities

Figure 3..l0 shows the location of the proposed p'lant site and pipeline

routes in relation to the exist'ing major vegetation groups.

The proposed plant site of 23 acres would be located on a slight'ly
elevated piece of land that presently is covered by a dense mixed

aspen-coniferous forest, which averages approximately 70 feet (2.l meters)

in height. Essential'ly aìl of the trees and understory vegetation

w'ithin the proposed plant site would be removed.

Construction of the pipe'lìne to well 6-3 vrould result in the removal of

approximateìy five acres of muskeg-type forest, pnimarily black spruce

averaging about 40 feet (12 meters) ìn he'ight. The route to ll-27 would

run through mixed aspen-coniferous, conìferous, and muskeg-type forest.
The vegetation aìong th'is pipef ine right-of-way would be cleared from

approximateìy five acres of land. The pìpe'lìne to l5-35 would run

through coniferous (black spruce and 'lodgepol e p'ine) and mixed aspen-

93.
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coniferous forest averag'ing approx'imately 70 feet (21 meters) r'n height.
Approximately eight acres of land adjacent to the road would be cleared.

4.4.1.2 Changes in soil moisture

Topographìca'l alterations aris'ing from construction of the plant and

pipeline would mod'ify the existing surface water f'low pattern with'in and

in the vicinity of the development. This disrupt'ion may result in
successional changes in the immediately adjacent vegetat'ion communities,

as these natural communities have establìshed themselves as a result of
the existing physical cond'itions.

l,lithin the proposed p'lant boundanies all surface water that would normaì1y

run off would be collected and contained. This would result in drier
than normal conditions in the immediately surrounding lands, whjch may

lead to the eventual replacement of such species as black spruce and

tamarack that customarily require moist cond'itions, by such spec'ies as

aspen, white spruce, or pìne that are capable of withstanding the drier
soil environment.

Símilarily, the existjng surface water pattern a'long pìpeline routes may

result in different moisture condjtions than norma'l1y exìst, particularly
íf they intersect small stream channels which may cause the normal

surface water flows to be diverted. Th'is would ìike1y result in long-

term successional changes along the pipeline route to specìes more

tolerant of the ensuing conditions.

4.4..l.3 Poss'ible effects to vegetatíon from sulphur dioxjde

94.

The tolerance of a p'lant species to the effects of sulphur dioxide
varies according to the different environmental cond'itions or the

physica'l condition of the plant. Tol erance is lowest under the fol'lowing

conditjons: hìgh light intensity, high temperature, dayiight, growìng
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season, high relative humidity, water on leaves, very moist soil, old
plants, low vigour, low nutritional levels, suscept'ib'le species and

genetic effects (Loman et al . 1972). if the environmental factors and

growth stages of the plants are not conducjve to injury, damage will not

take place even in the presence of potent'iaily damag'ing concentrations

of sulphur dioxide (Linzon, 1971).

Su'lphur dioxide may cause acute or chronic leaf iniury to p'lants. Acute
'injury is produced by hìgh concentrations for relatjve'ly short periods,

while chronic injury resuìts from the gradua'l accumulation of excessive

amounts of sulphate in the leaf t'issue.

The susceptibility of several of the tree species found in the study

area is given in Tabl e 4.7. The d'iffusion calculatìons by hlestern

Research & Development Ltd. show that the half-hour average ground-level

concentration of sulphur d'ioxide resulting from the 6l meter (2OO foot)
incinerator stack and from the 49 meter (160 foot) flare stack would be

less than 0.2 ppm prov'ided a restricted flaring period or extra fuel gas

assist is adopted (see section 4.1.1). It is generally accepted that
this concentration should not adverseiy affect higher forms of vegetation.

It has been found that the most sensitive species of lichens are unable

to survive in areas where annual sulphur dioxide levels are greater than

0.01.l ppm and no lichen species surv'ive where annual concentrations of
sulphur dioxide exceed 0.035 ppm. No damage to l'ichens in the vicinity
of the proposed pìant should occur as the A'lberta standard of 0.01 ppm

average annual concentration of sulphur dioxide would be met wjth the

stack des'ign spec'ifjcations given in Section 4.1.

Su'lphur dioxide emissions may also have a posìtive impact on vegetat'ion

as plants have a nutritional requirement for the elemental sulphur.

Sulphur dioxide may be absorbed through the leaves of plants and act as

a plant nutrient.



MINIMUM AVTRAGE

AT hlHTCH

txposure Durat'ions

Trembl'ing aspen

þJh'ite birch
Bal sam pop'lar

Wh'ite spruce

Ambient air quaf ity
standards

CONCENTRATION OI SULPHUR

INJURY TO VEGETATION HAS

Table 4.7

30 min. I hr.

Dr0xrDE (PPM)

OCCURED

2 hr.

0.42

0. 46

0.82

0. 87

0.17

96.

0.20

4 hrs.

0. 39

0.38

0. 65

0.79

B hrs.

0.26

0. 28

0. 45

0. 70

24 hrs.

0.13

0.21

0.26

0. 50

Source: Loman et al . 1972,

Al berta Department

0.06

adapted from Dre'is'inger et al. .l970 
and

of the Environment, January 1973



Sulphur dioxide may also affect vegetatjon by chang'ing the pH of the
soil. The rate of soil acidification is slow but a shíft on one unit of
pH over a number of years in forests and grass'lands would eventualiy
result jn more acid-tolerant species developing (Hocking and Nyborg,

1974). The minimum pH for good plant growth varies from 6.0 for alfafa
to 3.5 for aspen. The pH range of most Alberta soils is 6.0 to 8.0.
The normal pH of the upper horizon of the gray wooded and organìc soils
in the Brazeau reg'ion ranges from about 6.5 to 6.9.

4.4.2 Effects on soi I

As described in Section 3.1.3 there are two maior soíl types in the

vicinity of the proposed development, gray wooded soils and organic

soils. Generally the gray wooded variety is located on moderate to well

drained sites, while the organíc soils are restricted to poorly drained

muskeg areas.

The proposed 23 acre plant site'is covered by moderately well drained
gray wooded soil, which would be stripped off príor to construct'ion to
even the surface contours and improve drainage characteristics. The

topsoil would be replaced in depressions and in those areas where

permanent process structures were not erected.

The pipe'lìne route to 6-3 would encounter prìmarily organic soils, while
pipelines to 15-35 and l1-27 would run mainìy through gray wooded soil
areas. During pipeiine constructjon the topsoil along the right-of-way
would be stripped, the pipe would be buried, and the topsoÍ1 repìaced.

Both major so'i1 types have high eros'ion potentiaì once the stabil izing
vegetation cover is remo'¡ed. The organic soils are generally located on

level ground so erosion hazards would normal'ly be slight.

o7



Some localized topographical changes would be encountered along the

p'ipeline routes to wells l5-35 and l1-27. The potent'ia1 for soil erosion

on slopes wouid be high, especially if construction took place during

the spring runoff and during summer rain storms. Most of the discharge

experienced during these periods would flow along the surface as the

fine textured subsoils are not very permeable. Su'itable eng'ineering
procedure would have to be emp'loyed to ensure that erosion damage ìs
mi nimi zed.

Soils downwind of the gas plant would be potentially susceptible to a

certajn degree of acidification by sulphur dioxide emissions. The

magnitude of th'is acidificat'ion would be very slight due to the low

level of sujphur emìss'ions from the proposed p'ìant, and would vary with

the existing su'lphur and calcìum content of the affected soil.

4.4.3 Effects on wildl ife

The proposed development would have both direct and indirect effects
upon w'ildlife populations within and jn the vicinity of the plant
site and pipeline corrìdors. These effects, which range from direct
elimination of existing wildlife habitat to increased grazing ìand

for ungulates, would have both a negat'ive and a positive aspect wìth
respect to wildlìfe popuìations in the area.
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The deleterious effects that the proposed development would have

wildlife within and around the plant s'ite and pìpel jne corridors
related to four generai considerations:

(a) alteration of habitat that lowers

parti cul ar wi I dl i fe spec'ies ;

(b) activity that can divert wildlife
normal movements;

an area's ability to support

from 'important range areas and

on
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(c) improved access that increases hunting pressure on certain wíldlife
popul ati ons;

human activity that attracts certain w'ildl'ife species (eg. black

bear) resulting in conflict.
(d)

Habitat alteration on the plant sjte and along the pipef ine com'idors

would have the greatest effect on those wildl'ife specìes that have very

specifìc hab'itat requirements, have limited distrìbution, or concentrate

in specific areas. However, clearing activities may also improve habitat
condjtions for other species of rodents, birds, and ungulates.

The following discussion will deal with partìcular categories of wildlife
that would be affected by the proposed development.

4.4.3.1 Ungul ates

In areas of mixed-wood and coniferous forest, constructjon that elimínates

large tracts of tree cover has a negatìve effect on elk, deer, and moose

populations. The areas of land that would be cleared for this development

are considered relatively small and should not result'in any major

dejeterious effects to ungulate populations.

However, a posit'ive impact may also take p'lace when thick forest that is
presently unsuitable as ungulate grazing land is cleared along the

pipeljne corridors which would result in a new food source of colon'izing

vegetat'ion types preferred by ungulates. Revegetation with suitable
species should be undertaken as soon as possible after construction,
espec'ial ly on sl opes , so that soi I erosi on on the exposed surfaces woul d

not precl ude vegetat'ion recol on'izati on .

oo

Durìng construct'ion, intensive human and machinery activìty lvould

result in the short-term retreat of individual ungulates from the

vìc'inity.
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As shown in Figure 3.'l1, the proposed plant site and pipeline corridors
are situated adjacent to an area of land along the Brazeau Reservoir

that has been designated as key ungulate winter range. It is anticipated
that the disturbance created by the proposed plant and faciljties would

substant'iaìly lower the capabilìty of the winter range that exists on

the Brazeau Reservoir south and east of the development, especìa11y

during the construction phase. Ungulates normally 'inhabitating this
portion of the Brazeau Reservoir during the winter may restrict their
activ'ity to the extensive winter range areas east along the Brazeau

River, or northeast along the Elk River. The limited field surveys that
have been done in the area suggest that ungu'late populations are not

large enough to result in an overcrowdìng sjtuation.

Improved road access would likely result in increased big game hunting
pressure in the vicin'ity of the plant site and pipeline corridors.

4.4.3.2 Carnivores

The red fox and coyote have proven their adaptab'ility and maintained

the'ir populatìons even in areas of h'igh human activity. The proposed

development would likely not produce negative effects to these species

or to less tolerant and less abundant wolf and lynx populations unless

construction results in the direct disturbance of active denning sites.

Black bears in the region may be affected in three ways:

i) increased hunting pressure;

ii) poor food waste dìsposal practices;
i i i ) di sturbance of denni ng si tes.

The potent'ia'l magnitude of increased hunting pressure is difficult to
estimate. Regardìng waste disposa'l , if eas'ily obtainable garbage 'is

available to black bears, they will tend to concentrate in the vic'inity.
They may lose their natural fear of man and thus bdcome targets for



hunters or gas plant personnel that may over-react to the presence of
bears. For this reason it is essential that all food waste be carefully
contained to avoid this problem.

It has been observed that activities 450 meters or more away from dens

did not disturb normal black bear act'ivity, and that in wooded areas

black bears would remain at denning s'ites wìth'in 90 meters of highway

construction activity (Environment Protection Board, 1974).

4.4.3.3 Smal I mammal s

The 'impact of constructi on acti vi ty upon smal I manmal s , parti cuì arly
rodent species, can be considered major for the limited areas where

ind'ivíduals are eliminated. No extensive deleterious effects are

anticipated. Construction activíties may destroy individual home

ranges on pìpeline rights-of-wâ)r access roads, and at the plant site.
Resultant vegetatjve changes wì11 tend to exclude some species from

recoloniz'ing the disturbed areas whjle encouraging co'lonization by

others. Because small mammals have restrìcted home ranges, do not

concentrate, and have high reproductive potential, the chances of a

single, concentrated disturbance within a relatively narrow area destroy'ing

an entire popu'ìat'ion is remote. In fact, the edge effect created by the

pipe'ljne routing will probably increase the density of certaìn small

mammal specìes along the cleared area.

Complete tree clearing and ground levelling at the proposed site will
have a major adverse ìmpact on resident small mammal spec'ies. A number

of squirrels, chìpmunks, voles and mice may be destroyed during construction
and others wìll relocate. The magn'itude of loss for the region is

l0l .

expected to be minor.

Hares are very mobile and it is un'lìke'ly that they wi'll
any construct'ion activity except for direct destruction

be

of
affected by

home areas.



The porcupine has a low density, w'ide

sol'itary by nature. Therefore only a

disturbed during clearing operations.

4.4.3.4 Waterfowl

The proposed development would result in j'ittle impact upon waterfowl

and waterfowl habitat. Pípeline and plant site construction would

create a certain amount of activity and no'ise that may occassional'ly

disturb waterfowl resting on the Brazeau Reservoir, but the consequences

would not be signifjcant.

4.4.3.5 Other bi rds

popuì ati on di stri buti on , and 'i s

few ind'ividuals, if any, mìght be

Habitat clearing would eljminate a certain amount of desirable hab'itat
which presently provides favourable shelter and nesting areas for
perching birds and grouse. Grouse tend to be territorjal and may be

disrupted from their normal actìvjties by the development. Song birds
and perching birds are able to respond quickly and positìvely when

environmental conditions are unfavourable. Comb'ined with their r¡ride

spread distribution and large population numbers for most species, the
'ìong term effects of disturbances caused by man's activities would be

minimal (Brooks et al., l97l). The impact of construction act'ivity
would be short term and although habitat would be destroyed, a favourable

edge effect would develop around the plant site and along the pipeline
corridors creating new habitat.
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Bi rds of prey woul d not be si gn'if icantly dì sturbed. No nesti ng si tes

urere observed within the plant s'ite or along the proposed pipeline

corri dor.



4.5 Social and economic impact

Th'is section dìscusses the social and economic effects related to the

proposed development. A summary is given 'in Table 4.8

4.5..l Economic characterist'ics of the proposed development

The immediate economic characteristics of the proposed development,

which woujd involve establishment of a new gas processing plant and

gathering lines, would be direct employment, gâs production and a change

'in land use associated with the scheme. The estimated capíta1 costs of
the project are $4 million for the processìng p1ant, and $l milljon for
the gathering system.

The positive aspects of the development would 'include direct employment

opportunities during the construction and operatìng phases to people of
the surrounding regìon, and increased revenues to the province of
Alberta through roya'lty and tax payments on gas production. The negatìve

socio-econom'ic impacts of the proposed development consist of minor

opportunity costs assoc'iated rvith land requìred for the processing

p1ant, access roads and gathering f ines.

4. 5. I . I Di rect empl oyment
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The proposed development would provìde empìoyment opportunities during

both the constructìon phase and during plant operation. The labour

force requ'ired for p'ipef ine and process'ing plant construct'ion, and for
operation and ma'intenance of the processing p'lant, would be composed of

highly skílled tradesmen and labourers, typically consisting of machine

operators, pipefìtters, welders, carpenters, plant operators, and steam

eng i neers .

It is estimated that pìpeline construction would require a seven man

crew over a period of 40 days. Constructjon of the pìant and related
fac'ilitíes would take about er'ght months and would emp'ìoy on the average

30 workers. The actual number of pìant construction personnel would



Item

Empì oyment opportun'i ti es

Natural gas royalties

Condensate royal ties

Value of timber cleared

Loss in ùimber royalties

Loss in exist'ing fur production

Loss in potent'ia1 fur production

Loss in recreatÍon opportunities

Populations changes

Table 4.8

SUMMARY OF SOCIAL AND ECONOMIC EFFECTS RELATED

TO TI.II PROPOSED DEVELOPI4ENT

292 man-years total

Approx. $1,550,000 per year for 20 years

Approx. $1S0,000 per year for 20 years

Net value $.l5,000 maximum

Approximately $1000

Nil

Less than $ZSZg average per season

M'inor

14 i nor

Relative Effect
Refer to

(report sections)

4.5.1 .1

4.5.1 .2

4.5.1.2

4.5.1.3.1

4.5.1.3.1

4.5.1 .3.4

4.5.1.3.4

4.5.1 .3.5

4.5.1.4

J

OÞ



vary between 20 and 60 over the eight-month construction period. The

plant construction personnel would be temporarily located at a construction

camp located adiacent to the plant site.

The actuaì operation and maintenance of the facility wouid require l3
permanent staff working i0-hour shifts over an estimated m'inimum plant

life of 20 years. Outside service and majntenance personnel would occasionally

be required for specialized duties.

The scale and nature of the proposed development js small, thus it
would not be expected to put a strain on the regional labour market.

The majority of the construction workers and permanent employees

would be drawn from Drayton Valley, Edson, Edmonton, or Calgary and

smaller communjties such as Lodgepole and V'iolet Grove that are withjn
commuting distance of the plant site.

A summary of the m'inimum anticìpated employment opportunities is given

bel ow:

I 05.

(a) Construct'ion phase

(l ) Pìpei ìne
(2) Pl ant and faci I i ti es

(b) 0peration

4.5.1.2 Natural gês, sulphur, and condensate product'ion

At normal production rates of .l4.0 
MMSCFD sales gas and 8.3 LTD sulphur,

and based on 355 days of operat'ion per year, the proposed plant would

produce 4970 MMSCF per year of natural gâS, 2950 LT per year of elemental

sulphur, and 69,000 barrels per year of condensate.

Labour force

7

30

l3

Duration of
empl oyment

40 days

8 months

20 years

TOTAL

Man years
empl oyment

1.2

30

260

292



Assuming a conservative value of $1.00 per MCF of natural gas when the

pìant goes onstream, and a províncial roya'lty rate of 3l percent, natural
gas productíon from the proposed development would result in ro,valty
payments to the provìnce of about 1.55 million dollars in the first year

of production. A'lthough decreasjng reservoir pressures would be experjenced,
gas production'is expected to last for a minimum of 20 years.

Sul phur market'ing wou'ld not be economì cal under present condi t'ions , so

all elemental sulphur produced would be stored in block form on the

site. The condensate would be stored in a 5000 barrel tank and would be

sold and trucked out peniodica11y.

The royalties pa'id to the province on condensate sales would approximate

$l50,ooo per year.

4.5. I . 3 tffects on exist'ing I and use

The proposed development would have a minor impact on the existing'land
use of the area. The most significant effects that would result to the

existìng land use pattern are djscussed below.

4.5..l.3. I Timber production
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The proposed development would not affect exjsting tjmber operations. A

total of approximately 40 acres of forest would be removed on the plants'ite

and pipeline rights-of-way. The value of timber removed cannot be

accurately estimated without a detailed timber census and market survey.

A conservative approximation of the value of t'imber removed assumes that
20 acres of the forest cleared'is or will develop into merchantable lodgepole

pine or whìte spruce, yieìdìng'10,000 board-feet per acre. At a wholesale

value of $150 per thousand board-feet the total value of merchantable timber

cleared would be $30,000. Assuming transportation and mìlling costs amount

to half th'is value, the net value of timber removed would b. $15,000. This

is considered to be a high estimate as:



(a) The 40 acres that would be affected consists of mixed aspen-coniferous

or muskeg-black spruce forest types. It is likely that substantìa1'ly

less than 20 acres of the land affected would be capable of yjelding
10,000 board-feet per acre of merchantable white spruce or lodgepole

pi ne.

(b) Merchantable timber in this area may not be economical to deveìop

due to prohibitive costs in transporting the product to the closest

saw mil l.

It is assumed that all merchantable timber removed will be transported

to the cl osest sawmi I I .

An additional factoris timber royalties. For t'imber that is removed as

saw log or post materia'l under the authority of a t'imber license, a

royalty of $3 per thousand board - feet is paìd to the Alberta government.

For t'imber that is removed for industrial operations (eg.gas plant) the

present prov'inc'ial royalty is approxinrately $20 per acre. This means

that approximate'ly $gOO in roya'lties would accrue from the proposed gas

plant and gathering system jf the land was cleared for development

purposes only. If the same volume of t'imber were to be removed under

the authoríty of a t'imber license, up to $lgOO would be paid in royalties.
This loss in timber royalties is rather insìgnificant when compared with

the petro'leum royalties that would be paid.

4.5.1.3.2 Hydro-electric power development

107 .

The proposed development would have no significant eff.ect on power

development. However if Calgary Power Ltd. should raise the maxl'mum

level of the Brazeau Reservo'ir to 3200 feet from the present maxìmum

3170 feet, the 6-3 lease would be flooded. The 6-3 well site corner

elevatjons are as follows: (All-Can Eng'ineering & Surveys Ltd., 1975)



NE 31 95. B feet
SE 3197.5 feet
SI^l 3l 98. 7 feet
Nl^J 3197 .3 feet

Since the lease slopes up\¡rard to the south, the proposed 3200 foot water

level would not flood far past the lease. If the water level 'is raised,
the Energy Resources Conservation Board (ERCB) rvould require the wellhead

to be elevated 3 to 4 feet above the maximum water level. A pad and

upgraded road would also have to be bujlt around the well for access

purposes. The pad would probably be rip-rapped in order to decrease

eros j on potenti a'l .

4.5..l.3.3 Natural gas production

The proposed development would increase

from the existing 263 MMSCFD (combìned

Gas Ltd. and Tenneco Oil of Canada Ltd.

would be increased from .136 
LTD to 146

4.5. I .3.4 Fur trapping

I 08.

The proposed development would not affect existìng trappíng activ'ities
in the area. These have been restrÍcted to one townsh'ip, the closest
boundary of which is located approximately four mjles northwest of the

proposed p'lant site. The existing trapline is also about the same

dístance from the existjng Hudson's Bay 0'i1 & Gas Ltd. Brazeau gas

p'lant.

It is possible that the proposed development may discourage fur trapping
on the land immediately adjacent to it but it is difficult to estimate

the area of land jn which future fur trapping activ'ities would be

díscouraged. However, it may be confídent'ly assumed that substant'ial ly
less than one township wou'ld be affected.

raw gas productìon in the region

capacity of Hudson's Bay 0ì'l &

) to ZgO MMSCFD. Sulphur production

LTD.



The average historical value of the fur-harvest for one townshìp in the

area is $2,529 per season (see Table 3.ll). It follows that the potentìa1

fur trapping opportunity costs associated w'ith the proposed development

r^rould be substantial ly I ess than this amount per season.

4.5. I .3. 5 Recreati on

The proposed development should have little effect on present human

recreation activity in the area. Since bìg game hunting ìs the primary

recreation activity in the area, negative effects may be related to
disturbance of big game animals. Noise and activity would result in
higher disturbance during the e'ight month construction period than during

normal plant operation. In the same context, pos'itive aspects (as far
as hunters are concerned) may be associated urith the additional four miles

of access road and pìpeì'ine rjghts-of-way into the area, a'llowing better
penetration of the heavy bush.

4.5.1.4 tffects on population

The small labour force required for the constructjon and operation of
the proposed development tqould have l'ittle effect on the existìng
population of the region. As djscussed in Section 4.5..l..l, construction
of the plant would emp'ìoy about 30 workers over an eight month period.

Construction of the pipeììne would requ'ire a seven rnan crew over a

period of 40 days. The construction personnel would likely be drawn

from major urban centers in Alberta and would be temporarily located

at a constructjon camp

Operation of the facilíty would require l3 permanent staff who would

probably ljve in Drayton Valley wÍth their families or be located jn

a camp at the proposed plant site and commute on a weekly bas'is to and

from their homes.

I 09.



4.5.2 Changes in natural resource capab'i1ity

As discussed in Section 3.4, the land within the study area possesses

various degrees of capability for ungulate range, outdoor recreation,
logging, grazing, and agrículture. in add'ition the Brazeau Reservoir,

Brazeau River and Elk River provide sportfish capability. The anticipated
changes in each of these resource capabilities is discussed below.

4.5.2.1 Land capability for ungulate range

The plant s'ite and gathering iìnes would be constructed ín areas that
are classified by FRAS as prov'iding good to good-excellent capabjlity
for ungulate range. Regarding the ungulate resource, FRAS (1973) reports

" The Brazeau area has already undergone some deterioration such

as erosion along cut'lines on steep grades and the impediment of
drainage along some tracks and service roads. Even more evídent

has been the decline in elk populations in the past twenty years.

In the 1940's hunters commonly encountered herds of 50 or 60 elk
daily. Wìth improved access to hunters and the loss of habitat
caused by the build'ing of Brazeau Dam, this is no longer the

casg. "

I 10.

"The ungulate resource is ìn danger of deterioration if other resource

capabilities are to be exploited on the same land unit. There'is
evidence that the cutt'ing of overstocked timber stands can cause a

reversion to an early stage of plant succession and a condition

better suited for grazers such as elk and browsers such l'ike deer

and moose. Increased access, however, fiây offset the resultant
i ncrease 'in popul ati ons . "

4.5.2.2 Land capabilìty for outdoor recreation

The proposed development would occur in an area that provides low to
moderate capability for outdoor recreation. FRAS reports:



" Exp'loration for and extraction of oil and gas generally detract
from the beauty of the countryside and harm its recreational value.

The'importance of thÍs conflict may be less than elsewhere, because

the muskegs, dense forests, and uniform terrain do not offer any

great appea'ì for most tourists."

4.5.2.3 Land capability for logging

The ability of the land to produce commercial timber that would be

cleared by the proposed development varies between no capabilìty to
good-excellent. The overall effect on the timber resource of the area

has been discussed in Section 4.5.1.3..l.

4.5.2.4 Land capabil jty for graz'ing

The land area that would be affected by the proposed development provides

no capab'i1 i ty for grazi ng .

4.5.2.5 Land capability for agricu'ìture

l4ost of the land that would be affected possesses no capab'il'ity for
agriculture due to generaliy unfavourable so'il and a short growing

season. A small area of land surrounding the p'lant site provjdes low-

moderate capability for agricuìture, but would requ'ire tjmber clearing
and soi'l upgrading in order to produce forage crops.

4.5.2.6 l^later capability for sport fish

1il.

The Brazeau Reservoir, Brazeau R'iver and Elk River provide good-

excellent capab'ility for sport fish. FRAS reports that the area has few

l'imitations to the production of sport fish. The most common specìes is
do1 'ly varden, but smal I er popuì ati ons of Rocky Mounta'i n whi tef i sh and

brook trout are present. Lake sturgeons are also occasionally recorded

in the Brazeau River below the power development.



The proposed development should not affect the sportfish capability of
the region. There would be some surface water runoff and erosion associated

with pipel ine construct'ion, but th'is would not result in significant
s'il tation of the reservo'ir.

4.5.3 Aesthetjc impact

An evaluation of the aesthetic impact of the proposed gas processing

development involves consideration of the type and magnitude of the

anticjpated change'in quaìity of the landscape in terms of physicaì

attractiveness and uniqueness of landform.

The landscape to be affected ìs typical of the generai area which

consists of large tracts of mixed forest and muskeg-marsh areas. The

recreational value of the area ìs genera'ìly low which may be attributed
large'ly to the homogeneity of the landscape and lack of unìque landform.

The development of the proposed gas project, particu'larìy the processing

p1ant, wouìd permanently reduce the existing aesthetìc quality of the

a rea due to the i ntroducti on of an 'industri al fac'i 1 i ty. However, previ ous

development of two sjmilar p'lants (one ten miles south and one ten miles

west of the proposed project), development of the Brazeau Reservoir and

Power Facjlity, and a network of service roads and seismic l'ines has

a'lready had sign'ificant impact on the area.

112.

The following facilities would comprise the most conspicuous features
at the plant site:

One 200 foot, 2 foot diameter incinerator stack, that '¡rould be

painted with red and white strípes.

One 160 foot, l5 inch djameter flare stack, that would be pajnted

an ìnconspicuous colour.

Four processing towers, less than 100 feet h'igh, that would be pajnted

with inconspìcuous colours.



One sulphur storage block less than 30 feet h'igh.

Several piant buildings less than 20 feet high that would be pa'inted

an jnconspicuous colour.

The p'lant site is surrounded by trees averag'ing 75 feet in height.
These wil I effective'ly screen the process'ing towers, plant un'its, sulphur
storage block and plant buiìdìngs until the viewer is in close proxim'ity

to the p'lant.

The incjnerator and flare stack will project above the surrounding

forest by approxìmately .l30 
and 90 feet respectively. These stacks

would be v'isible throughout the reservoir area and from as far away as

two. to five miles 'in the east and west dìrections. Due to the ríver
va'lleys that deveiop north and south of the proposed site the stacks

would be v'is jble from up to ten m'iles aì¡ray.

When viewed from the east at djstances greater than four miles the
pìant stacks would not proiect against the sky'line but would be presented

against a forested hill or mountain background that would reduce the

impact consìderab1y.

il3.

There are no permanent res'idences in the study area and for the most

part, persons in the area are involved with the oil and gas industry
or forestry operations and the service industries assocjated with them.

The vjewing public on whom the aesthetic impact must be considered is,
therefore, primarily the recreational publ'ic, wa'lkìng, boat'ing, fish'ing
or hunting in the area. The number of persons involved in these pursu'its

in this area 'is small.



The overall aesthetjc ímpact of the proposed development is antic'ipated

to be minor, due to the remoteness of the area from the genera'l pub'lic

and the existing industrial development. The he'ight of the surrounding

forest would screen most of the plant structures with the except'ion of
the top 90 to .l30 feet of the stacks which would be visible over most

of the study area.
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APPENDIX A

Water Qua'lity Data - Brazeau River

Source: Environment Canada, Ana'lytìcaì Services Sectjon
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APPENDIX B

Vegetation Species in Vicinity of Study Area

Source: Lesko, G.L. and J.D. Lindsay (1973) Forest/Soi1 relationships
and management considerations ìn a portion of the chip Lake

map area, Alberta. Alberta Research Report 73-l



APPENDIX B

VEGETATION SPECIES iN VICINITY

Common Name

1. Trees

Al p'ine F'ir

Paper Birch

Tamarac k

t^lhjte Spruce

Black Spruce

Lodgepole Pjne

Bal sam Poplar

Aspen

OF STUDY AREA

2. Shrubs

Green Al der

Ri ver Al der

Scientific Name

Sa s katoon- berry

Common Bearberry

Swamp Birch
Dogwood

Beaked Hazel nut

Si 1 verberry
Labrador Tea

Bracted Honeysuckle

Twining Honeysuckle

Choke Cherry

Golden Current
t^lild Gooseberry

Bri st'ly Bl ack Current

Prick'ly Rose

blild Red Raspberry

B-t

Abies lasiocarpa
Betula papyrifera

Larix laricina
Picea glauca

Picea mariana

Pinus contorta
Populus balsamifera

Populus tremulojdes

Alnus sinuata

Alnus tenuifol ia

Amel anchi er al n i fol i a

Arctostaphyl os uva-ursi
Betula pumila

Cornus stolonifera
Coryl us cornuta
Elaeaqnus commutata

Ledum groenl andicum

Lonicera involucrata
Lonicera d'ioica

Prunus virg'iniana
R'ibes aureum

Ri bes h'irtel I um

Ri bes I acustre

Rosa acl'cul ari s

Rubus strigosus



Common Names

2. Shrubs

r,li I low

l^lillow

Canadi an Buffal o-berry
Hhite Meadowsweet

Mountain Ash

Snow Berry

Tall Biìberry
B'lueberry

Low Bi I berry

Grouse-berry

Low-bush Cranberry

3. Herbs

Yarrow

Red and Whjte Baneberry

Mon ks hood

Wild Sarsaparil'la
Arni ca

Lindley's Aster
Lady Fern

Grape Fern

Bluejoint-Marsh Reed Grass

Pine Grass

Marsh Marigold

Venus'-s1 i pper

Bluebell Harebell

Bitter Cress

Sedge

Sedge

Sedge

Sedge

Scientific Name

Sal ix myrti I I jfol ja
Sal ix spp.

Shepherdia canadensis

Spjraea I ucida

Sorbus scopul ina

Symphoricarpos al bus

Vacci ni um membranaceum

B-2

Vaccini um myrt'i I I oides

Vaccinium myrtillus
Vaccinjum scoparium

Viburnum edule

Achillea sibirica
Actaea rubra

Aconitum del phjnifol ium

Aralia nud'icaulis
Arnica cordifol ia
Aster ciliolatus
Athyrjum fjl jx-femina

Botrychium virginianum
Cal amagrosti s canadensis

Cal amagrost'i s rubescens

Caltha palustris
Calypso bul bosa

Campanul a rotundi fol ia
Ca rdami ne

Carex capillaris
Carex concinna

Carex disperma

Carex douqlasii

pensyl vani ca



Common Names

3. Herbs

Sedge

Sedge

Common Red Paint Brush

Enchanter's Nightshade

Purp'le Cl emati s

Pale Coral-root
Bunchberry

Bladder Fern

Broad Spi nu'lose Shi el d Fern

Smooth l^lild Rye

Ha i ry W'i 
'l d Rye

Fireweed Great l^Iillow-hero
Common or Field Horsetail
Scouring Rush

Horseta i l
l^Joodland Horsetaii
l¡li I d Stralberry
Cl eavers

Northern Bedstraw

Toad- Fl a x

Crane's-bi I I

Purpìe or Water Avens

Rattl esnake Pl antain
Oak Fern

Northern Green Orchid

Hedysari um

Cow Parsnip

Woo'lìy Hawkweed

Rush

Pea Vine

Scientífic Name

Carex media

Carex sprengel i j

Casti I I ej a mi ni ata

Circaea alpina
Cl emati s verti c'il I ari s

B-3

Coral I orhi za tri f i da

Cornus canadensis

Cystopteris fragilis
Dryopteris djlatata
Elymus glaucus

Elymus innovatus

Epi I ob'ium anqusti fol i um

Equisetum arvense

Equisetum hyemale

Equisetum scirpoides
Equisetum sylvaticum
Fragaria virginiana
Gal i um apari ne

Gal ium boreal e

Geocaul on I ividum

Geranium richardsoni i
Geum rivale
Goodyera repens

Gymnocarpi um dryopteri s

Habenaria hyperborea

Hedysarium alpinum

Heracl eum I anatum

Hi eraci um al berti num

Juncus sp.

Lathyrus ochrol eucus



Common Names

3. Herbs

Western Wood L'ily
Twi n-fl ower

Stiff Club-moss

Common or Running C'lub-moss

Ground Cedar

Tree Club-moss Ground Pine

l,li 1d Lj'ly-of-the=Val I ey
Two-l eaved Sol omon's Seal

l^lhite Sweet Clover

Tal I Mertansia
Bi shop's cap

Bi shop's-cap
0ne-f I owered hl'intergreen

Round Leaved Orchid
Rice Grass

Sweet Cice'ly

Small Bog Cranberry

Palmate-Leaved Col tsfoot
Arrow-Leaved Col tsfoot
B'luegrass

Common Pink l.Jjntergreen

Large l,lintergreen

blhi te-veí ned hJi ntergreen

One-sided l,ljntergreen
Greeni sh-fl owered l^lintergreen
Buttercup

Cloudberry Baked-Apple Berry

Creepìng Raspberry

Dewberry Running Raspberry

Fal se Mel ic
Fal se Solomon's-seal

Scientific Name

Lilium philadelphicum

Linnaea boreal is
Lycopodi um annot'inum

Lycopodium cl avatum

Lycopodi um compl anatum

Lycopodium obscurum

Maianthemum canadense

B-4

Mel i I otus al ba

Mertensia panicul ata

Mitella nuda

M'itella trifida
Moneses uniflora
Orchi s rotundifol ia
Oryzopsis asperifol ia
Osmorhiza depauperata

Oxycoccus microcarpus

Petasites palmatus

Petasites sagittatus
Poa glaucifol ia
Pyrol a asari fol ja

Pyrol a bracteata
Pyrola picta
Pyrol a secunda

Pyrol a virens
Ranunculus sp.

Rubus chamaemorus

Rubus pedatus

Rubus pubescens

Schizachne purpurascens

Smilacina racemosa



Common Names

3. Herbs

Star-fl owered Sol omon' s-seal
Chi ckweed

Twi sted- sta I k

Ve'iny Meadow Rue

Common Nettl e

Bog Cranberry Cow-berry

l,li I d Vetch

l^lestern Canada Violet

Scientific Name

Smilacina stellata
Stellaria sp.

B-5

Streptopus ampl exifol ius
Thal 'ictrum venul osum

Urti ca graci I i s

Vaccinium vitis-idaea
Valeriana sitchensis
Vicia americana

Viola rugulosa



APPENDIX C

THE GAUSSIAN MODEL

FOR PREDICTING DIFFUSION

FROM A CONTINUOUS POINT SOURCE

Source: Dr. D. Leahey
llestern Research & Development Ltd.
Cal gary, Al berta



The well-known Gaussian distrìbution has been assumed as a contìnuous
source diffusion model by sutton (1932), Frenkiel (.l9s3), and many

others. Rectangular co-ordinates are used in the model with t,he x
co-ordinate in the dìrection of the mean horizontal wind Ü, z in the
vertical direction and y in the lateral.

The usual s'impl ifying assumptions are:

(i)

(ii) |^lithin the p1ume, the po]lutant is considered
to have a Gaussian distribution with lateral
and vertical standard deviations Sy(x) and

St(x) respectively.
(iii) The turbulence is considered to be homogeneous

and stationary.
(iv) The ground is considered to be a perfect

reflector of the pollutant.

Diffusion in the x direction is neglected in
comparison to transport by the mean wind.

l^lithin these assumpt'ions, the continuous point source diffusion formul a

can be derived:

ü x (x,y,z) =

a

[.lhere:

c-l

X = tìme average value of the concentration

Q = rate of emission from a continuous point source

H = effective he'ight of the p'lume above the terrain

Any consistent set of units may be used.

2nSyS,

v2 t -(z+Hl2
ZSy' Le 2Sz, *e

(z - Hr'l (a)
ZSy' J



The prob'lem in using equation (a) arises in predicting the values of
Sy, Sz and H.

Strict'ly speakÍng, the Gaussian diffusion model applies only under very
reguìar terrain condítions. Batche'lor (1949) conjectured, however, that
the Gaussian function may provide a general description of average plume
dispersion because of the essentiar random nature of turbulence by
analogy with the central limit theory of statistics. Lin and Reid (1963)
a'lso point out that the turbulence generated wind fluctuations which
result in plume dispersion approximate a Gaussian distributîon fairly
c'lose1y. l4oreover, experimental studies by Hay and pasquil'l (.1g57), and
Barad and Haugen (l959 ) , 'indicate that the Gauss i an pl ume f ormul a shou'ld
have a wide area of practica] app'ricabil ity in the atmosphere.

c-2
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APPTNDIX D

BOSANQUET, CAREY, HALTON

PLUME RISE FORMULA FOR

STABLE ATMOSPHERES

Source: Dr. D. Leahey
l^lestern Research & Development Ltd.
Calgary, Alberta



The Bosanquet, Carey and Halton plume rise formula for the

maximum piume rise in a stable or neutral atmosphere is as follows:

ahrur=hv+ht

where Ahmax

hv

ht

maximum plume rise

plume rise due to momentum

plume rise due to bouyancy

hv=
I + 0.43U/Vs

h¿ = 6.379 Qt ¡Tl
U3TI

4.77

where ¡ = J-r, [0 .43 (Tìu2 - 0.zB yå I-] + I

(QtVs)'2 (gú) s 
^Tt

D-t

t-qrut/'
U

U = wind speed

V5 = stack gas ejection speed

Qt = volume emission rate of stack gas at temperature Ti

g = acceleration due to gravity

T1 = absolute temperature at which density of stack gas wou'ld

be equa'l to that of the ambient atmosphere

ATI=Ts-Tl
T5 = absolute temperature of stack gas (at stack top)

ú = potentfaì temperature gradient of ambient atmosphere

(ln¡2+2-2)
J
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APPENDIX E

THE 2/3 LAbI PLUME RISE FORMULA

FOR NEUTRAL ATMOSPHERES

Source: Dr. D. Leahey
!.lestern Research & Development Ltd.
Cal gary, A]berta



In the last ten years, there have been many studies of plume rise
from large heat sources. There seems to be a genera'l consensus (eg.Slawson

and Csanady, 1967; Briggs, 1965; Bringfelt, 1969; Carpenter et al., l97l;
Hewett et al., 1971; Thomas et al., 1970) that these buoyancy-dominated

p'lumes rise in a neutra'l'ly stratif ied atmosphere according to the "2/3 1aw,"

u

Where: C = a dimensionless constant

x = downvrind distance

F = bouyancy f1 ux

u = mean wind speed along direction of p'lume

For hot, dry effluents whose

air, the bouyancy f'lux may be

, c *'ÁF%n=

Where: g = acceleration due to g

T5= absol ute temperature

T¿= absoi ute temperature

Q1= rate at which total e

E-t

mean

def

F

molecu'lar weight is close

ined as:

=s /tr-ru\=;(,. 
/ 

Qr

ravi ty
of the stack gases

of the ai r
ffluent is leaving stack

This definition of F assumes that the effective density of the stack
gases is approximately constant and equal to that of the ajr which is
a valid assumption away from the immediate vicinity of the stack.

(b)

For sources of known heat release such as flare stacks, the bouyancy

flux F may be defined as:

to that of

g
L-

It

QH

cpoTu



hlhere: QH

co

p

The above equation may be applied with any consistent set of units.

rate of heat rel ease

specÍfic heat of air at constant pressure

density of dry air

it may be shown that the "2/3 law" expressed in equation (b) has a

sound theoretical basis whjch incorporates energy, momentum and mass

conservation laws.

There have been many emp'irical'ly deri ved val ues for the dimensionl ess

constant C, ranging from 1,2 to 2.6. After reviewing the literature,
Briggs (1972) recommends that a conservative value of 1.6 be adopted.

Studies have been performed in Alberta in order to determ'ine plume

rise behaviour from tlo large heat sources: the Edmonton Power Clover

Bar generatìng stat'ion and the Petrogas su'lphur p'lant at Balzac. The

first study was undertaken by llestern Research & Development, while the

second was done by tt1r. Vinodh Kumar as a master's thesis'in Mechanical

Engìneering at the Unjversjty of Caìgary. Both studies showed that p'lume

rise was well-approximated by the 2/3 1aw when C = .l.6. Results of these

two plume rise experiments have been communicated to the Alberta Department

of the Environment.

E-2

Following a recommendation by Briggs (1971), Equation (l) was applied for
values of x<3.5 x*. For downwind distances greater than this amount,

however, x was assumed to have a constant value equal to 3.5x* where:

x* = I +n (F/n4/r..315/B *h.n F<Ss m4lsec3

x* = 34m (F/m4/sec3¡2/5 when F>55 *4/r..3
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