EXECUTIVE SUMMARY

Local governments are becoming aware of the finite and nonrencwable nature of aggregate
supply. Inereasingly, citics and towns in North Amcrica are facing shorlages of consiruction
aggregate.  With aceelerated wban growth, the situadon is intensificd. This pressuse on the
resource s compounded by the steritization of potential reserves by urbanization, legislative
requirements, environmental protection measures, and neighborhood concems of dust, noise, and
landscape aesthetios,

In order to cffectively plan for and manage the resource, the Regilonal District of the Centrat
Okanagan, in conjunction with the municipalities of Kelowna, Lake Country and Peachland,
under the auspices of the Central Okanagan Growth Management Stratepy, have commissioned
EBA Engineering Consultants Ltd. (EBA) to produce the following Aggregate Supply and
Demand Study. The study involves an inventory and assessment of aggregate supply and demand
projections over a 20 year planning horizon. The objcetive of the study is to develop a
comprehensive management strategy for the industry within the Central QOkanagan in order to
make cfficient use of the resource, minimize land use conflicts, and avoid the sterilization of the
resovrce due to urbanization. The project has inchided an extensive consultation program with
representatives from the aggregate industry, provineial agencies, and the public,

The inventory portion of this study included the refincment of existing aggregate potential
mapping, surveying aggregate producers in the arca, and data collection from published
tesources. The assessment portion was developed based on information coltected during the
mventory stage, as well ag projeeted growth data, industry capacitics, demand levets, and current
permitting policy. The strategy was developed based on tools available for local governments
under the Municipal Act (1996) and guidelines developed by the Ministry of Municipal Affairs
{MMA) and the Minisiry of Energy and Mines (MTEMD,

INVENTORY

Through the producers’ surveys and information oblained from the Ministry of Pransportation
and Highways (MOTI), the following reserves under permit are estimated:

Total Estimated Aggregate Supply
& 355 pultion tonnes - Industry
s 3.5 miilion tonnes - MOTH

Total Estimated Quarried Rock Supply
e 59 million tonnes — Indusiry
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EBA refined existing aggregate potential maps produced by the MEM (Bobrowsky, 1998).
Mapping divided landforms into Class I, Clags 1T and Class [11 potential aggregate supplies. ERA
also mapped potential sources of bedrock suitable for guarried material based on existing
geology maps, The aggregate polential mapping identificd arcas of oxisting wban development
and the Agricultural Land Reserve (ALR), for the purposcs of land planning. The current palicy
of the Agricallural Land Comtnission (ALC) regarding sggrogate extraction on ALR land is that,
if there is a possibility to improve the agricultural value of the land through aggregate extraction,
the use may be permitted. The following primary potential area, and the corresponding urban
development and ALR arca throughout the Regional District of Central Okanagan has been
identificd:

»  Class T Gross Arca * = 182 sq. km.
+  ALR/Urban Area = 121.8 sq. kim
& Net Clags T Area = 60.2 sq. k.

* Total within a marketable trucking arca,
ASSESSMENT

Baged on published data, o fizure of 15 metric tonnes of aggregate per person per year has been
used 1 this study for the purposes of anticipating aggregate demand, Using a 2.25 % growth rate
and & current estimated population of 150,000, the popuiation in 20 years will be approximately
245,000 in the Central Okanagan. At this rate, aggrogate consumption will average of 2.9 million
tonnes per year for a tofal amount of 539 million tonnes over 20 years, This results in an
anticipated shortfall of 20 million lonnes of sand and gravel, not including quarried rock supply.
This shortfall can be reduced somewhat by ipercasing the amount of reeyeled products and
promaoting total resource utitization. Another potential source of aggregate is erushed quarried
malerial. However, 25% of the current aggregate used for road construction, asphalt, concrete,
and stroctural (B comes from natural sand and gravel deposits. Only 5% originates from
quaatricd rock, 1435 estimated that using crushed guarried material hag 25 10 30 percent grealer
production costs than natural sand and gravel sources (Hora, 1995). To avoid this increase in
production costs, additional sand and gravel reserves will need (o be established and pormits
approved,

The asscssment porfion of the study included an analysis of transportation considerations,
economic climate and the effects of urbanization. Transportation costs figure prominently in the
overall cost of aggregate. Transportation costs can increase tho cost of aggregate from 40 to
100%. The producer surveys suggest that, within the Central Okanagan, an average of 12 km
from origin to market is the distance [or which it is cconomical to supply aggregate. Survey
results in the lower mainland have revealed that the maximum competifive distance for trucking
aggregale is 50 lan one way, while the maximum competitive distance for barging 15 150 km
(Uora, 1993).
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Costs for sand and gravel products rise with increased whanization, Vancouver arei congumers
pay approximalely 85% more for their aggregate products than consumers in the Okanagan.
Proxitntty to market and the potential effects of increased sterilization of supplies are
considerations for managing the resource within the Regional District over the next 20 years.

Further assessment was undertaken for cach deposit area, including: planming considerations
such as proximily o market; future land use designations according to current Official
Community Plans (QCPs); and Rural Land Use Bylaws (REUBs), neighbourhood issucs; Land
and Resource Management Plans (LRMPs); and environmental considerations, Some areas
identified as Class [ potential for aggregate are currently m the planning process for other land
uses, such as residential and industrial. These considerations, as well as deposits constrained by
environmental and land use plans, forther reduce the potential resource arca available for
aggregale cxtraction.

STRATEGY
Recommendations {or aggregate management planning and a policy strategy were developed to:

» cnsure a level playing field between producers in the region;
maximize the efficicnt nse of the aggregate resource;
mitimize land use conflics;
«  minimize neighborhood conflicts;
minimize cnvironmental impacts; and
stecamling the permit process between agencies with overlapping jurisdiclions,

Hiements of the stratepy include the development of

o an Aggregate Working Group to coordinate regional policy development;

e a regional Soif Removal and Deposit Byleow (SRDI3);

o an Implementation Agreement with relevant provincial agencles regarding aggregate policy
and process;

w7 roview by the Inter-government Agency Commiltee (TAC)Y regarding the permit review
process and corresponding legislation: and

+  policy amendments o OCPs and zoning bylaws within the region.

SOTIL REMOVAL AND DEPOSIT BYLAW

The study includes a draft Soil Removal and Deposit Bylaw. Some of the key elemenis of the
bylaw include:

+ 2 ‘Soil Removal® arca;
s requirements for a public hearing for an amendment o the 'Soil Removal' area;
+  bufler requirements;
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e maximum levels for total suspended sediment in surface water runoff;
hours of operation;

« references 1o applicable noise abatement bytaws;

o fees for permitting,
wlentification of trucl routes for aggrezate hauling;
fines for offences; and

s sccurity for reclamation.

VOLUME BASED FEES

The draft bytaw did not include volume-based fees although this is an option for consideration.
According to A Guide to the Development of Soil Removal and Deposit Bylaws (MEM, 1998),
municipalitics have the authority to charge a volume-based fee for infrasiructure maintenance,
while regional districts do not. This is due to the fact that municipalitics are responsible for their
own road mainfenance. The advantages and disadvantages of volume-based foes are discussed
below,

ADVANTAGES:
1. For the City of Kelowna, and the Districts of Peachland and Lake Country, volume based

fees would represent additional revenue with which infrastructure upgrades (.4, roads
and bridges) could be made.

DISADVANTAGES:

1. Municipalitics have the authority (o charge volume based foes for infrastructure
maintenance while regionat distriets do not (MEM e al., 1998). The implemenlation of 2
volume-based fee could create an unequal cconomic playing feld belween producers in
the region.

2. Volume-based Tees would likely rosult in price inereases for aggregale products,
Considering  thal approximately 60 to 70 percent of aggregate is used for road
construction and mainterance, local governments would likely see increased costs for
thedr public works operations,

3. Collecting and processing of fees would result in additional administration costs o
municipalitics, including stafl time and potential legal challenge.
4, Systems for collecting foes need to refy cither on the goodwill of industry to disclose

accurate quantitics or systems ol monitoring such as air phote caleulation,
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ALTERNATIVES TO VOLUME BASED FEES

Other local governments have utilized different twols for reclaiming funds [or infrastructure
upkeep.  These include the utilization of the funds within sceurity bonds in the event that the
aggregale operation neglects lo maintain the adjacent roads adequately. There may be scope to
utilize monies collected for local truck permits under the commercial vehicle licensing program
for infrastructure upgrades,

CONCLUSION

The mventory results of this study indicate & shortage of approximately 20 million tonnes of
aggregate based on current permitted supply. This, in conjunction with increasing demands on
the land base in the Cenlral Olanagan, establish the nced for a comprehensive long torm
management strategy for aggregate production.  This should inchxle kand use pelicics that
rescrve aggregate deposits for the use by future generations. Tn addition, the permitting process
should be well defined and coordinated between agencics with overlapping jurisdictions.
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1.0 INTRODUCTION

In order to effectvely plan for and manage the resource, the Regional District of the Central
(kanagan, in conjunction with the municipaiities of Kelowna, Lake Country and Peachland,
under the auspices of the Central Okanagan Growth Management Strategy, have commissioned
EBA Engincering Consultants Ltd. (EBA) to produce the following Aggregate Supply and
Demand Study. The following section describes what aggregate 15 and outlines the purpose of
the study, the Central Okanagan Growth Management Stralegy, and the scope of work,

1.1 Whatis ‘Agaregate’?
‘Aggregate” 15 the term commonly used for the sand and gravel used to build our cities.
Aggrepate is the main component in construclion materials such as concrete, asphalt, and cement
hlocks, As such, it forms the foundation of our infrastructure as we know il Sidewalks, roads,
buildings and bridges are largely composcd of aggregate.

1.2 Purposgaufthe“Studx'

The identification of sand and gravel deposits is one of the key components of a community plan
as described by the Municipal Act (R.5.5.C., 1996), Aggregate is a non-tenewable resource.
Planning for aggregate is becoming increasingly important ag urbamzation grows up around
exisling extraction operations and demand grows. Pressures on locating supplies of the resowrce
15 compounded by the sterilization of reserves by wbanization, logislalive requitements,
envirommental protection measures, and neighborhood concerny of dugl, noise and landscape
acsthetics. These [aolors establish the need for long term planning for aggregate extraction.

Ther objeetives of the management strategy are to:

e naxupize the efficient use of the resource,

¢ roduce land use conflicts;

s mimmize enviropmental itapacts;

« streambine the permit process between all goveroment agencics with overlapping
Jurisdictions;

« reduce the burden on infrastrueture; and

» maintain a level playing feld among producers in the Central Okanragan.
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1.3 Central Qkanagan Growth Management Strategy

N

The Central QOkanagan Growth Muanagemoent Strategy is based on a commitlee of local
sovernment representatives coming together to address regional issues in parinership. Aggrepate
extraction is a regional issue, and, as such, it is appropriale to plan for and manage it on a
regional seale.

AGGREGATE SUPPLY AND DEMAND STUDY
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Figure 1: Project Organieational Chart (City of Kelownag, 1949)
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1.4 Scope of the Study

The study involves an inventory and assessment of aggregate supply and demand projections
over a 20 year planning horizon. The objective of the study is to develop a comprehensive
management strategy for the industry within the Central Okanagan in order to make efficient use
of the resource, minimize land use conflicts, and avoid the sierilization of the resource due (o
urbanization. The study includes:

» an Inventory of the current and future supply and demand of aggregate;

* an Assessment of the indusiry, land use and cavironmental issues, and the current
regulatory framewerk with respect to aggresate extraction; and

= astrategy for the management of agpresate resources in the Central QOkanasan.
=] = ».#"_1 L) b

Fhotn 1 Aggregate Picand Processing Equipment

e
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2.0 STUDY AREA

The Study Area boundaries are those of the Regional District of the Central Okanagan (the
District). Aggregate supply and demand has been assessed both on a District wide scale and
also for each Official Community Plan area. (See Section 10.0)

e P T U

REGICNAL DISTRICT
OF CENTRAL OHANAGAN

¥ Vo
™

Figure 2: Study Area (RDCO, 1999)
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AGGREGATE DEFINED

The following section describes aggrepate, and how and where 1t oceurs i e landscape, 1 also
deseribes bedrock as a source of ageregate,

3.1 Commodity Description and Use

PR} FEeTY 7 : RS FREENY

For the purposes of this study, aggregate resourees mehade sand, gravel and bedrock deposits that
are mined for use in construction materials such as conerete, asphalt, decorator rock and brick.
Aggrepate 15 also used for siractural 1311, sub-base material for roads and sidewalks, railway
ballast and drain rock. Natural sand and gravel deposits are the primary sources of apgrogate.
Bedrock 13 also quarried and crushed for usc as aggregate. Bach use has particular specifications
with regard to gram size, particle shape and physical propertics to ensure quality requirements
are mel, To mect these specifications, gravel deposils and rock are often washed, screened and
crushed i order 1o achicve the desired physical and mechanical properties. (Sec Appendix C for
an overview of aggregate processing).

A
irsens,

Photo 20 Agaresate Use for Tnfrastruciure




Aggregate Supply and Demand Swdy -G June 16, 2000

3.2 Sand and Gravel Versus Quarried Bedrock

In terms of geological deposits, aggregate iz mined from two sources:

o sand and gravel deposits; and
+  hedrock.

The term ‘natural aggrepate” is used for those sand and gravel deposits that oceur in the
landscape. The following is a description in gencralized terms of how sand and gravel is
deposited through the process of water erosion and deposilion.  This process takes fens of
thousands of years,

Moderst and glacial rivers deposit boulders, gravels, sands and silts. Rocks carried into streams
are split and eventually rounded as they are move down the channel, producing partticles of
different shape and size. The particles in the channel are laid down based on the gradient, hence
velocity of the stream and the weight of the material, Boulders and cobbles are depostted gher
in the watershed where the stream has great velocity and power, Sands and gravels are deposited
further down in the watershed where the stream has a moderate veloeity, 5Silts and fine sands arc
deposited even lower i the watershed, at the delta, where the stream is slow and meandering.
Clays are watcrborne until the water is very still. Therefore, clay deposits cccur at the bottom of
maodern lakes, or in locations where glacial Jakes onee stood.

P — MO o
FIDIER) RAISEL L
ETREAM YAH | }'ll.'lI[-'FS’ GLAVIAL THRRACE

- as. wfia”
s i
] e

. Figure 3: Cross Section of Gravel Deposits in (he
Photo 4: Cobbles in 2 Riverbed Landseape
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3.3 Where in the Landscape are Sand and Gravel Deposits Found?

B R E YA L LB A LA Y B B I F LA A 0 AR WA 1 128 o At AR ol P e 1l ra -

Sand and gravel deposits that are suitable for aggregate are found in specific locations in the
landscape. These include terraces and fans that have been Jaid down by glacial rivers, terraces of
modern (post-glacial) rivers, the riverbeds of modern rivers or streams, and deltas of modern
streams that reach oud into lakes. The sketches below ilfustrate graphically where sands and
gravels are typieally found in the landscape.

SBedrock or it

Modetn Rased Fan

CHaeinl Torrane

(gitvs
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Figure & Sand and Gravel Deposits in a Small Valley
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Particles of different materials have different applications for construction. Sands and gravels
are used for siructural fill, asphalt and eoncrete,  Clay 15 used to make brick. The lecations
where these malerials have been deposited dictates where they can be mined. Like oil, natural
aggregate is non-repewable and only oceurs in specific locations based on geological processes,

‘Because sand, gravel and stone deposits are created over very Jong periods of
time by eeological and other natural forces, they are congidered a nons
renewable resonrce, Like other non-repewable resources, it s important that
they be managed wiscly.”

p. 6 Reclamation and Environmental Protection Handbool for Sand, Gravel
and Quearry Operations in British Columbia (MEM, 1995).

3.4 Bedrock for Aggregate Use

Bedrock is another potential source of aggregate. While sand and gravel deposits can be
excavated directly out of the bank, bedrock requires blasting prior o proecssing. The blasted
rock is then crushed for use as aggregate.
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4.0 METHODOLOG!

The study was conducted in three comssculive stages: Inventory, Assessiment, and Stategy.
Coensultation was conducted throughout all stages of the study.

4.1 Inventory

Information regarding the potential supply of aggregate was cotlected through the:
+ rofinement of existing aggregate potential mapping; and the
»  collection of raw volume data from aggregate suppliers and MOTH.

4.2 Base Agoregate Potential Mapping

R

In 1996, the B.C. Ministry of Energy and Mines (MEM) conducted broad scale aggregate
polential mapping in the Central Interior of B.C. from Salmon Arm to Osoyoos (F. Bobrowsky
et, al, 199%). The mapping evaluated the valley for aggregate potential based on a number of
eriteria, including soil and fandform type, the presence of existing pits, and avadable data on the

thickness of deposits,

00
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Figure 6: MEM Aggregate Potential Mapping for the Central Okanagan (NMEM, 1998)

Five categories ol aggregate potential were identilied:

e Primary potential;
e Secondary potential;
e Tertiary polential,
e Historical units; and

Unelassified.

EBA further refined the MEM mapping, focusing on the primary and historical areas. Air photo
nterpretation was used to complete the mapping. For the lands within the City of Kelowna
boundary, 1996 photos at 1:15,000 scale were used. For the remainder of the District, the
interpretation was completed using 1:20,000 scale photos from 1974,

&
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EBA divided the primary and historical areas into polygons. A pelygen is a shape on a map
with a certain colour that shares a physical characteristic with other shapes of the same
colonr. Lach resulting polygon was given a new classification based on the surficial geology of
the polygon, or unit. (Refer to Appendix B for further information regarding the origin and

characteristics of surficial materials). EBA classified the base mapping by landform unit as
follows:

o Class | - Glaciofluvial Deposits, Fluvial Terraces and Fluvial Fans;
Class I - Flood Plains, Till, Colluvium, and Thin Glaciolluvial Deposits; and

e Class Il - Bedrock, Thin Colluvium and Till, Lacustrine and Glaciolacustrine
Deposils,

LAKE

O ANAGAMN

Figure 7: Exnmple of Refined Aggregate Potential Mapping

In addition to aggregale potential mapping, the Agricultural Land Reserve (ALR) for the Central
Okanagan was mapped using current digital information (RDCO, 1999). Lands sterilized by
urban development were mapped by air photo interpretation (City of Kelowna, 1996; and RDCO
1974). The 1974 photos were used because they represent the set with the most complete
coverage of the District.

A resultant net aggregate potential map was prepared that removed the lands of urban
development and the ALR from the Class | and Class Il potential areas. Remaining aggregate
deposits were compared with locations of projected growth. Growth projections were derived
[rom current Official Community Plans within the study area.
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4.2.1  Geology Mapping to Identify Quarried Aggregate Potential

(Certain types of bedrock have potential for aggregate production.  Therefore, bedrock was
mapped 1n terms of it potential for aggrogate and other products such as dimension stone and
landscape rock. Bedrock groups were mapped using existing geological mappmyg (W, M.
Mathews, 1987, BN, Church, 1981 Jones, 1959 Templeman-Klwit, 1989). (See Map 4.)

4.2.2  Limitations of Mapping Methodoleg

The methodology used for mapping identifies polygons in which aggregate deposits are likely to
be found based on soil types amd landferm charactenistics,  The methodology was designed to
identify areas within the Study Area that have high ageregate potential in order to plan
adecuately Tor fulure extraction, However, it 1 important to note that, due 1o the imitations of
the methods used, precise estimates of depth, quality, volume, or economic viability for a
specific deposit are not revealed by this study, Further site specific field investigation 13 required
to atlain this level of inventory and assessment.

4.2.3  Apgregate Producer Surveys

In addition to the agzregate potential mapping, surveys were conducted with aggregaie producers
in the region to assess current levels of production and supply under permit. A copy of the survey
distributed Lo the aggregate producers is included 1o Appendix 1. Inforrnation was gathered on
the following:

v agaregalce market vse;
»annual volume of aggregale,

= antuwal volime of quarried roclk;
o annual volume of recyeled aggregate;
s apgregate composition;

v  percenfage waste,

»  estimated reserve,

« cstimated remaining life of pit;
*  rANSpOTLALION TOULGS;

= current aggregate prices; and

»  reclamation plans.
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Flioto 5: Sand and Gravel it

Of thirty-one (31) aggregate and rock quarry operations in the District, EBA received 17
completed surveys. It is estimated that, in ferms of volume, the survey respondents represent
approximately 70% of the reserve under permit. Based on survey resuils and an understanding
of landform and ewrrent production levels, volumes for the remaining pits were extrapolated.

The Ministry of Transportation and HHghways also provided information regarding apgregate
reserve under their jurisdiction,

4.3 Assessment

Uzing information cotlected hrough mapping, producer surveys, published documentaton, and
projected growth data, demand levels were caloulated, Cuorrent and projected levels of recycling
appregate products were assessed. hupacts of aggregate extraction on infrashucture were
analyzed using a generic example and ompirical data from the City of Kelowna Pavement
Management System (I3 Carate, pers, comim., 2000). Environmenial and vigual bopacts were
assessed based on ocwrently accepted principles of land management set forth by 3G
Fnviromnent and the Ministry of Forests,

A review of current policy and legisiation affecting the industry was condueted, including a
review of the Ministry of Encrgy and Mines process for poermitling aggregate extraction

oporations and quarrics.

4.4  Strategy

Recommendations Tor aggregate management and pelicy were developed. A Seil Removal and
Deposit Bylaw was prepared for the District, This was based on the model bylaw produced by
the Minisiry of Encrgy and Mines (MEM, 1998), with reference to similar bylaws m the
province. (Refer o Appendix G for bylaw).
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4.5  Consuliation

Consultation with the public, interest groups such as the Aggregate Producer’s Association, and
government agencies, was done throughout the course of the study. The consultation process is

noted below,

Information Bulletin / Issue Questionnaire
circulated to Stakeholder Groups and Agencies

January, 1999

| Inter-governmental Advisory Committee (IAG) Meating

I-?cbruarj;”f')wfi, 1999

Meeting with Technical Staff and Agencics # 1

February 11, 1999

Moeting with Agpregal cer Represenlatives

February 23, 1999

Agpgregate Producer Quegtionnaire

February, 1999

Public Information Mecling

February 25, 1999

Apggregate Producer & Agencics Workshop

April 7, 1999

Meeting with Technical Staff and Agencies ff ?w

Juac 17, 1999

Presentation to Aggregate Producer’s Associalion
Meeting with Project Team

Jung 21,1999

August 25, 1999

Meeting with Project Teamn and Agenercs # 3

Tanuary 12, 2000

g
Agiromale Newsletior

March, 2000

Fable [ Consultation Process

The dealt report and bylaw were cireulaied 1o e followiag for comment:

o Ministry of Energy and Mines;

e Mistry of Municipal Affairs;

s Dhstrict of Lake Country;

o City of Kelowna;

o Districl of Peachiand; and the

«  Regional District of the Cenfral Okanagan.

The following agencics were contacted for information and comment:

= Mimstey of Transportation and ITighways;
«  Ministry of Envirpnment, Lands and Parks;
»  Agricultural Land Commission; and the

+  Forest Land Commission,

. March 28302000

etdd
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50 INVENTORY

The inventory includes aggregaic polential mapping and information gathered from producer's
surveys.

5.1 Inventory - Mapping

EBA refined the mapping done by the MEM (P, Bobrowsky, 1998). EBA focused on arcas
identified by MEM as having high aggregate potential and those that had a history of ageregate
or mining activity. EBA further refined the designations of these areas as being Class 1, 11 ar 111
Clags I is considered the best for aggregate production, Class U moderate, and Class 111 poor,
Generally speaking, it is only cconomically feasible to produce aggregate in Class [ arcas.
Bedrock as a potential aggregate source was mapped separately. (Sce Section 5.3 for a

description of bedrock mapping,)

EBA mapping refined the aggregate potential resources by area in the Central Okansgan. Map 1
outlines the total area of refined aggregate potential.  Map 2 identifies areas of urban
development and the ALR. Map 3 identifies the net aggregate potential ¢f the three classes
outsice the urban arcas and ALK, Calewlations based on this mapping resulted in the following
areas of aggregate potential Note that the figures represent arca caleulations only, and do not

indicate the volime or quality of agaregan.
Class T Potential
o (iross Arca ® = 182 aq. km.

o ALR/ Urban Aren= 1218 5q. km
= et Class T Arca = 60.2 sg. km.

Class 11 Potential
+  Gross Arca * = 86 5q. km,
*  ALR/Urban Area = 40 s, km,
= NetClass [ Area = 46 sq. km.

* Totai within a marketable trucking areg,

The following chart illustrates Class [ and Class 11 deposits of natural sand and gravel for each
municipality by area.
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Chart 1: Gross Aggregate Potentinl by Location

The above chart illustrates Class Tand Class 1 sand and gravel distribution by area.
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Clart 2: Apgrepate Potential by Location Net of ALW and Urhan Arcas
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The above chart illustrates gross Class | and Class 11 aggregate potentials for each location, and

also the net area of each type once the ALR and urban areas are removed,




Aggregate Supply and Demand Swdy « 17 Juna 16, 2000

£

5.2 Inventory - Producer's Surveys

LA A VIO DI L R Al Ak ol

Results from the producer’s surveys (June, 1999} revealed the following estimated volumes in
ESETVE:

Total Estimated Aggregate Suppty under permit

» 355 million tonnes - Industry
« 3.5 million tonnes — MOTH

Total Estimated Rock Supply under penmil

« 59 million lonnes — Industry

5.3 I':‘-etlrm:k_

e

In consideration that bedrock may be crushed for use as aggregate, bedrock mapping was
completed that identified rock grovps and their potential for ageregate use, (See Map 4.}

The rock mrowps that have high potential for aggregate use arg;

o Paleozoic - Monashee Guoeiss (upper plateass cast of Okanagan Lake),

o Mesozoie - Nelson Plotonic Granediorite and Granite (Trepanier Creek and Tilison;
e {enozoic - Okanagan Gnelss (apper plateaus east of Okanagan Lake); and

o Platean Basalt Qapper elevalions of the Districe)

The rock groups that have moderate potential for aggregate nse are:

i

-]

Mesozoic Infrusives - (Lake Couniry and east of Okanagan Lake),
The rock groups that have low potential for aggregate use are:

v Mesozoic — Pyritic Slate, Phyllite & Argillite;

o Cenozoic - Trepanier Rhyolite (Trepanier Creek); and

« (Cenorolc — Voleanic Rocks {e.g. Mount Boucherie, Dilworth Mountain, Black
Mountain).
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6.0 RESOURCE

in order 10 assess the state of the resource within the Central Okanagan, supply figures gathered
from the inventary were brought together with demand projections. In addition, other aspeets of
the industry thal affeet supply were assessed.  This includes a discussion of specification
requirements, reeyebing, the use of quarricd bedrock, sand and gravel quality, waste utilization
and alternative sources such as dredging walercourses.  This scotion also includes a discussion
on the mining of rock for landscape and other uses.

6.1 Supply

As noted in Section 5.1, the results from the producer’s surveys revealed the following estimated
volumes are in reserve:

Total Bstimated Aggregate Supply under permit

355 rmllion tommes - Industry
+ 3.5 million tonnes — MQTI!

Total Estmated Rock Supply under permit
e A9 mthion tounes - Industry

These numbers will be matched to the projecled demand i the seetions below to assess the
supply rebative to the demand over the next 20 years.
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Fhoto 6: Stockpiles of Crushed Rock and Sand
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0.2 l)c;;l'lapd

Demand figures were based on caleuwlations using consumption figures based on published
literature and projected growth rates and estimates from OCPs within the District. In addition,
several different rates were assessed (o accormmodate potental Mecluatons i growth palierns,
The demand assessment also inehdes an analysis of where (he centers of demand are likely to
OLeur,

6.2.1 Projected Demand of Aggregate

Lstimates of consumption of agpregaie products in North Americs mange [rom mine fonnes
(Langer, 1995) to 17 tonnes (USGS, 1999) per person por year. Between 1984 and 1994, the total
quantity of aggregates shipped i Canada wag cstimaled at 300 million teanes annually,
Production within BC is approximated at 50 million tonnes annually (Matysek ef al., 1995). The
anme] per capita consumption average in Canada is 14 tonnes (Langer, 1995). Consumption
tends 1o be greater in arcas with an expanding mfrastrocture system, and lower i established
commuities.

Based on consumpiion averages in British Columbia, and in consideration that the Centraf
Qkapagan is growing in ferms of infrastructicre, o fivure of 15 tonnes per person per year has
heen used to calcdate demand in this study. Figures of 12 and 17 tonnes per person were also
used to accommodate potential differences in conswmplion raies.

Phote 7 Aggregate Stoclt pites

L1A]

Growth rates of 1.5%, 2.5% and 3.5% were assessed lo accommodate potential fluctuations in
poprlation growrth.

By considering projections of growth in population and building units, several scenarios for
angregate demand over the next 20 vears were developed.
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Chart 32 Demand of Aggregate to 2020 at o 1,5% Growth Rate

Using a 1.5 % compound growth rate and a current poputation of 150,000, the population in 20
years will be approximately 204,000 in the Central Okanagan. At this rate, we will consume an
average of 2.65 million tonnes per year and require a total of 53 mmllon tonnes over 20 years.
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Chart 4: Demand of Apgrogate to 2020 at o 2.5% Growth Rate
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Using a 2.5 % compound growth rate, the population in 20 years will be approximately 245 000
in the Central Okanagan. At this rate, we will consume an average of 2.9 million tonnes per year
and reguire a total of 39 million tonnes over 20 years,
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Chart 5 Demang of Aggregate to 2020 at s 3.5% Crowth Rate
Usig a 3.5% compound growth rate and a current estimated population of 150,000, th
population in 20 years will be approximately 270,000 in the Central Okanagan. At this mte we
will consume an average of 3.2 million tonnes of agerepate per year and requirs = toltal amount
of 65 million wonnes over 20 years.

Ggrowth Rate per Annum
Consumption
(per persan per
annuim) 1.5%, 2.5% 3.5%
12 Tonnes 2017 20146 2013
b L onnes 2014 2013 L 2012
AT Toannes 2013 2012 2011
Year of Exhavstion of Permitted Supply

Table 2: Projecsions of Permitted Supply at Corrent Consumption Rates.
Py

ena
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The above table outlines the estimated year of exhaustion of supplies currently under permit, as
of July, 1999. This includes sand and gravel deposits only, and does not include the use of
quarried rock for aggregate use. The producer surveys indicate that only 5% of aggregate
consumption is currently supplied from quarried rock sources.

As outlined in Section 5.2, the Central Okanagan has an estimated 39 million tonnes of sand and
gravel reserve including private industry and MOTH pits. At all of the projected growth rates,
there is a potential shortfall of aggregate supply. At a growth rate of 1.5%, a shortfall of 14
million tonnes is projected. A growth rate of 2.5% would result in a shortfall of 20 million
tonnes. At an estimated growth rate of 3.5%, the projected shortfall would be 26 million tonnes.

As sand and gravel resources currently permitted do not meet anticipated demand, either more
extraction areas will need to be permitted, or the reliance on quarried rock sources will increase.
The US Geological Survey estimates the production costs for quarried crush material are 25 10
30 percent higher than natural sand and gravel deposits (Zora, 1995). Therefore, reliance on
quarried crushed rock for aggregate requirements would lead to increased construction costs,

6.2.2  Growth Centres

Using the number of additional single family units, multi-family units, and commercial space
projected in current OCPs, the primary markets for aggregate products can be identified.  As
illustrated in the following chart, the central growth areas for single family dwellings should
oceur in southwest Mission, Lakeview Heights, Black Mountain, Westbank and Glenmore, The
greatest number of multi-Tamily dwellings will oceur in Central Kelowna, the Mission, Rutland
and Glenmore. The greatest increase in commercial space is anticipated to oceur in Kelowna.
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Chart 6: Projections of Housing Construction to 2020 (Source: eurrent OCPs))
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It is cstimated that approximately 300 metric tonnes of aggregate is required to build an average
150 sq. m. (1615 sq. ft.) new home, laking into consideration its proportional share of schools,
roads churches, and shopping centers (Langer, 1995}, Using this number, and an estimated 120
metric tonnes per mulli-family unit, we can estimate the demand of aggregate for new
construction. Telow is a chart of projesied demand by arca for new construction only.
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Chart 7: Apprepate Bemand for New Canstruction 1o 2020

6.2.3  Agiresate Usein the Community
Apgregate products combined represent the Jargest non-fuel commodilies produced m North
America by weight (Poulin, 1995). In Western Canada, the use of sand and gravel produets s
broken down in the following mannet, based on 1993 fgures (Irvine e al,, 1995).

« Road bed and surfacing (60%);

e Conerele aggregate (13%);

»  Asphalt aggregate (7%),

s Fill material (6%}, and

o Miscollaneows uses such as ratlway ballast, ice control, mortar sand, & backfill

(14%).
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Bazed on the above figures, road construction and mainlenance accounts for approximately 70%,
or more of sand and gravel use. In 1998, the City of Kelowna utilized appreximately 103,000
tonnes of apgregate matcrials for in-house road construction and maiptenance.  This figure
represents approximately 3 % of the annual consumplion in the District, and is relatively small
with respect to the total figure, However this does not include figures for road constraction that
has been done by contraclors.

Per Annum 20 Years
{2.9 Million { (59 Mi:llion
Taunes per Tonnes)

Annum)

Road Beds 17400008 35 400.000
Asphalt 203,000 4.130.0006
Congrete 172000 L 070,000
il Material 174,000 3540000
Miscellancous 406,000 8.260,000

Table 3: Projectod Demand Based on a 2,5% Fopulation Growth

The above charl outlines the relative proportion of aggregate required within the Central

Oleanagan over the next 20 years for different applications. The projections are based ona
arowil rate of 2.5%.

Resuits from the producer surveys indicate that natwral sands and gravels (neludmg pit run,
washed and sereened products) together comprise almost 60% of aggregates sold in the Central
Okanagan. Croshed rock comprigses 35%, and topseil and other miscellancous products 5% of the
iolal aparepate sold.
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Chart 8: Relative Proportions of Products Sobd

624 Resource Utilization

I addition 10 ithe bage inventory, other factors affecting supply wore assessed. This includes a
discussion of gpecification requirements, reeveling, the use of quarricd bedrock, waste utilization
and allernative sources such as dredging of watercourges.

6.2.4.1 Specilication Hequirements

The current reserve of natural ageregate, based on existing permits, is apparently insufficient for
the 20-year horizon indicated by the producer survey and projected demand Gigures, The hfe of
the reserves s, to some exient, dependent upon the particle size distibulion within eack
operating pit. It is not uncormmon 1o find an exeess of NOnes or gand fraction and inguffciont
coarse material for producing the required crushed aggregate for asphalt or concrete. The
operator % often faced with having to talor g preduction to satisfy markets that may result in
overproduction of waste or fine sands. Sands and fines may be used in some cases for backfill
and landscaping applications such as for golf courses,




Aggresate Supply and Demand Sludy - 26 - June 16, 2000

famld

Some discussion regarding the use of higher quality {cost) road bed base material for highway
construction is warranted, Higher gquality materialg, those with a high flracture content, normally
allow a reduction in the total thickness of the pavement structwre. The use of higher quality
materiat can reduee the cost of the project, by reducing the overall quanity of aggregate required
and subsequent hauling costs. The net consumption of the resource would tie reduced in this
case, and i applied systematically, would extend the life of some aggregate supply operations.
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Figure 8: Mosteation of o Flexible Pavement Siructure
6.2.4.2 Recyeling

There has been a susteined offort o recycle asphalt and concrete Tor paving and conerele
applications. This could add a small amount of reserve (o the conventional reserve, Within
British Columbia, motivation to improve recyeling efforts has come from the provincial gosl of
reducing solid waste being deposited w landGlls by 50% per capita (00 1997 levels) by the year
2000 (Conzedine, 1995).

Bencfits to the encouragement of aggregate recycling include:

» improved resource recovery;

»  reduced reliznce on existing rescrves;

v reduced pressure on landfill reguirernents; and
e reduced potential site contamination,
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Local recycling operations have resulted in an annual reduction of more than 37,000 tonnes of
waste aggregate deposited at the City of Kelowna tandfill (Conscding, 1995}, Following 4 1993
ban by the RDCO and the City of Kelowna on the disposal of asphalt (Swanson, 1996), no
significant quantities have been accepted at the City of Kelowna landfill between 1998-99. The
city landfitl did accept approwimately 1,166 1onnes of concrete in 1998 and approximately 2,000
tonnes in 1999 (A, Newcombe, pers. comm,, 1999). The Regional Iistrict and the City of
Kelowna charge $150/tonne for the dispoesal of concrcle or asphalt at their landils.  The
Districts of Lake Country and Peachland do not operate landfiils, but use those operated by the
City and Regional District, Local producers aceept both asphalt and concrete at their pils at a
eost ranging from $2.00 to $20.00 per tonne.  Disposal of concrete and asphalt is permitted on
private sites that do not provide recycling services, This represents a loss of aggregate resource
angl possible sile contamination concerns, The quantity of this loss is not know,

Based on producer’s surveys, the volume of aggregate presemly derived fram reeyeled products
15 relatively low, approximately 8% of the (otal annual aggregate supplicd,  Producers believe
thiz could be substantially increased. The eurrent volume of reeycled aggrogate product (1998)
includes:

+ asphalt: 161,300 onne; and
e« concreter 155,400 lonne,

The reeycled aggregate products are avatlsbie in o variety of sizes and can be used for:

o road sul-bose malerial;

»  stroctural A1,

a ambankment Y (highways);
o dich Hning;

o landscamng;

e drainage; and

o gporl Oeld apphications,




Aggregate Supply and Demand Study - 28 - dune 16, 2000

O

Photo 8: Recycled Asphalt alter Primavy / Scepndary Processing

The construction industry has been innovative in developing ways to use salvaged materials in
new construction, Portable crushers used to recycle asphalt and concrete products are available
locally. Hot, in-place asphalt recycling machines pull up, grind, heat and re-apply the asphall all
in one application. This technique of road surfacing is only suitable for cortain applications.

Other jurisdictions have had success with recycling initiatives.  Recyeling matenals from
demolished buildings was implemented n Port Coquitlam, where the concrete from three
warchouses was recycled and rouged on site for road base and Gl material. Cost savings were
realized by reducing the guantity of imported material and trucking costs required (Swanson,
1996). The Cily of Hdmontan's reeycling program led 1o reduced conerete and asphalt disposal
over a Vseyvoar period. This allowed (he city to exlend the Tife of its landfill for one year. In
1995, Edmonton produced and used 180,000 tonnes of recycted material at o cost of $5.05 per
fonge (Swanson, 1993),

The City of Reging bag 2 progeam that vtilizes reeyeled conerete and asphall conerefe {City of
Reging, 1999). The crushed concrete is used for:

e Dbase course for roads; and
o backfll for water and sewer trenches,

The asphalt conerete is used for:

e baclkfill for sewer lrenches; and
» surface material in alleys and parking lots.
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6.2.4.3 Quarried Bedrock

A potential source of aggregate to meet the requirements for the next 20 years is quarried
bedrock. To identify this resource, mapping wags compieted that identified bedrock groups and
their respective potential [or aggregate vse (Sec Map 4).

The rock groups that have bigh potential for agpregate use are:
« Paleozoic - Monashee Gneiss (upper platoaus cast of Okanapan Lake);
»  Mesoxoie « Nelson Platonic Granodiorite and Granite (Trepanter Creck and Ellison);
« Cenozoic - Qkanagan Gneiss (upper platcaus east of Okanagan Lake); and
»  Plaleau Basalt (upper clevations of the Regional District),

There are cost and neighbourhood issues associated with the use of quarricd bedrock for
aggregate products, as compared to the use of natural gravel sources. The production costs of
erushed quarricd aggregate ave estimated to be 25 to 30 percent higher than natural gravel
deposits (Zora, 1995). In addition, the blasting associated with quarrics may present additional
noise concerns for netghbours,

6.2.4.4 Alternative Aggregate Sources - Dredging

A aouree of additional gravel may exist in the shelving extension of the fans bencath the surface
of Okanagan Lake, formed by the larger creeks such as Mission Creek, However, underwater
dredging has potentia) o triggor large scale underwateor shunping. The steep profiles of the sides
of the lake foor suggest that this potential may oxist nafurally sinee the Qkanagan Valley 14
seigmically active, Any change lo the stability of the system could aggravate the natural risk. An
underwater slump could produce catastrophic waves large enough to cause damage to lakefront
property. In addition, covirenmental consideralions such ag the potential damape 10 Jakeshore
spawning habitat and siltalion due to underwater excovation also pose a constraing to this form of
aggregme extraction.

in consideration of the geophysical hazards and environmental concerns present, dredging is not
considered a viable option for aggregate production in the Central Okanagan,

6.2.4.5 Quality of Sand and Gravel — Processing

In order io produce aggregates with acceplable physical paramcters for construction
specifications, such as size and shape, maost natural deposits require some level of processing.
For example, the gravular composition of o product coming from a bank deposit may not be ides!
for uge in concrete, asphalt, or as structural ilL
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i

Limitations to the utilization of aggregate in the Central Okanagan include:

e - high pereentage of silt in some deposits;
» high pereentage of sand in some deposits; and the
« presence of voleanie particles in some deposits,

Primary processing operations wsed at both sand and gravel, and rock quarrying operations may
include;

= waghing;

s serecning; and

*  crushing,

The MEM rogards this primary processing as integral part of gravel and quarry aperations. This
allows & pit run material to be upgraded into specific rock and aggregate sizes to moet market
specifications. Some small operators may operate only scrcening cquipment, offering a limited
selection of products 1o the market. Larger operators generally wash, sereen and crush the gravel
in order te supply a broad range of products to the market.

6.2.4.6 Waste Utilization — 5ilts and Clays

The reclamation of agpregate extraction sites 15 affected by the need fo reposition wasie
(typically clay Nines) and overburden. Excess fine fraction material has potential for being used
i the production of growing medium, an artificial soil, when mixed with saw dust and/or bio-
zolicls from sewage plant eperations, This growing medivm can then be used in the closure of the
pit operation W return the surface to a usable condition thal supports plant growth, Heavy mela
contamination, somefimes cncountercd with bio-solids, could be remediated with low cost,
Jocally avartuble zeolites. Bulk, crushed zeolites, quarried from some of the younger voleame
rocks between Kamloops and Vemon, can be used 1o absorb the heavy metals and release them
sufMciently slowly to allow edible crops to be grown on the soil. Soil produced m this manner is
an additional product Tor an aggregate operation and reduces the amount of waste to Bandle
during the final reclamation of the pit,

6.2.4.7 Landscape Rock and Brick

A number of quarries are present in the Central Olanagan that supply products such as landscape
rock, bentonite clays, zeolites, and dimension stone. The market conditions and permitting
process for these products differs from that of aggregate products and operations. Nowever, the
neighbourhood concerns of noise, dust and traffic are similar to those of natura} gravel extraction
operations.
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The materials mined from these quarries are used for & variety of purposes. Landscape rock, also
called “decorator rock’, is used as mulch around shrubs and trees in licu of grass or other
herbaceous ground cover, Benlonite clays are used to make clay liners for sewage lagoons and
detention ponds,  Zeolites are absorbent mincerals used for soil enbancement, oil spill kits and cat
litter.  Dimension stonc is rock thal is cut inte blocks or slabs and used in architectural
applications such as rock walls, exterior facing for buildings, or headstones, Quarries at KLO
Creek and in the Mission area produce dimension stone, A quarry operation in Oyama produces
"Oyama Shale" for landscape purposcs.

The regulatory process for these products requires the operator (0 $take & mining claim prior to
extraction. The criteria that determines if a mining claim needs to be staked or not is dependant
on the intended use of the product, rather than physical characteristics of the rock, That is, if a
quarry produces croshed stone for a construction purpose such as road basc, concrete or asphalt
production, a mining claim is not required. If the same rock is cat and used for dimension stone
or landscape rock, then a mining claim is required. (See Section 9.1.2 for further information .}

The market for products such as landscape rock and dimension stone is primarily within the
Central Okanagan. However, they may be shipped up 10 450 ko to market, according to our
producer survey. The demand for these products is influenced by population growth, but is more
sensitive 1o archifectural frends than construction aggregate products.  As such, it is more
difficuit to accurately assess the demand over 20 years. However, it s anticipated that those
quarries have adequate rescrves to supply reguirements over the next 20 years.

Neighbonrhood issues of noise from blasting and loading, dust, and talTic, apply (o these quarry

operations in a similay way Lo that of aggregate operations,

Preseally there arve no hrick prodoction facilities in the Central Okanagan, Should the marke! for
brick arige, the best places for mining clays are the Glenmore Valley and the Norvth Rulland area.
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7.0 INDUSTRY

An analysis was prepared of the overall market framework in which the aggregate industry
operates.  This included an assessment with respect to transportation issues, infrastructure
impacts, product use, and future trends for the industry. The analysis was based on discussions
with local and provingial government representatives, published terature, and mdustry standard
specifications.

7.1 Transportation

Transportation route information was taken from the producer surveys and local trock route
maps. (See Map 3.) Aggregate is bawled from pit to market via Jocal roads and designated truck
routes.  Transportation rouies often go through residential areas. (See Section 10.0 for
discusgion on specific resouree arcas.} The regponsibility for road maintenance varics within the
District. The Ministry of Transportation and Highways (MOTH) maintains Highway 97 and afl
of the raral roads within the Regional District jurisdiction.  MOTH requires all loads on
pravineial roads 1o be covered,

e
Fh

Ihoto % Appregafe Truck and Trap
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The following table outlines the roads most commeonly used for the transport of aggregate and
the government responsible for maintcnance.  Note that the City of Kelowna assumcs
reaponsibility of all rural roads within City boundaries on May 9, 2061,

e e _koada Jlll‘l's‘du,(mn ]

Regiona) District Wide | Tiighway 97 MOTH
o Highway 33 MOTH
Highway 5- ol MOTE]

Lake Country OyamaRoad Lake Country_
Sawmill Road Lo Eake Couptry
Okanagan Centre Road | e ]' ake Country
T | Beaver Lake Road Take Country
| Glenmore Road North Lake Country

[Ellison M Old Veron Road MOTH
| Kel owm

Hwh Roqd

oo e S s Kdnwm\___________________‘
Gordon Road | City of Kelowna

|MoTH

Westside Westside Road MOTH
Lakeview Heights Boucheric Road MOTH

Westlake Road MOTH
Westhank Shannon Lake Road MOTH

Elliot Road MOTH
Gellatly Road MOTH

T Glenrosa Road i I MOTIT
Pemhhml ht, amer Beneh Road Dmmt of Peachiand
Princeton Avenue “Distriet of Peachland

Table 41 Commaon Apgregate Haul Routes Within The Centraf QOkanagan
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7.2 Infrastructure Impacts

As part of the assessment an cvaluation of impacts to infrastructure systems, such as road
pavements, was undertaken.  The following section illustrates the behavier of pavement
structures usiog empirical data from the City of Kelowna Pavement Management System (D,
Carate, pers. comm., 2000). In addition, a hypothetical scenaric was developed using industry
standards 1o Mustrate the polenual impacts resulting fromn hauling aggregate.

Phote 10: Rond Resurfacing in Conjooction with Sewer Upgrade

The behavior of ayphalt pavement infrastrocture 1s dependent apon;

o the quality of the initiab design and construetion ineluding surlice dramage;
= climatic conditions;

= adeguacy of the supporting embankrzent; and

s traffic.

(n the premise that the first three factors have been competently addressed during the design and
construction phase, the service life of a pavement structure is predominantly influenced
thereafter by the traffic that utilizes the pavement. For the foHowing discussion, it is presumed
that normal maintenance practices witl exist throughout the service life of the pavement.
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Passenger cars, light duty pick-up trucks and vans cause rolatively minor distress 10 competent
pavements. Heavy trucks and buses do influence pavement performance. Deterioration curves
Hustrate the impacts of traffic on roads. Many rural read pavements were placed {o eliminate
dust and to fulfill commitments made by elected representatives. The following chart illustrates
the deterioration of a local rural road under current traffic conditions. This example 15 (aken
from the City of Kelowna’s Infrastructure Managemont System for Caserso Road (ID. Carate,
pers. comm., 2000},

Hlustration of Actual Deterioration of a Rural Road (Casorse Rd.} under
Current Traffic Conditions
160
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Cliart 92 Deteripration Curve of Rieead Road (Cazorss R wnder Corrent Traffie Conditions (1. Crrate, 2000)

Fortunately, asphalt paving technologists have developed design methods 1o accommodate heavy
truck traffic.  However, the available design methods require that a reasenably accurate
prediction be made of the volume of heavy trucks to be accommeodated in the design period. The
following chart illustrates the deterioration of a well designed arterial road with that of a rural
road over the same time frame. This is based on current taffic volumes with an assumned 2%
increase of volume per vear (D.Carate, pors. cormm., 2000,
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Comparative Deterioration Curves
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Chart I Comparative Deterioration Curves

Another related pavement issuc s that, 10 highway pavements are nol adequately designed and
comsirucied in the first mstance, then optinram value i3 not ebtained from the aggrogate roseurce,
Waste oocurs through premature reconstruction. T would be an advantage to the aggregate
operation for the roads to be upgraded prior to, or in the mital stages of the Lfe of a pit or
gquarcy. 13y upgrading the road prior o hauling, officiencies with respect to time of travel and
maintenance of vehicles would be realized to the aporation,

Pavement design engineers have developed the term "equivalent single axle load” (ESAL) as a
means of standardizing truck or tractor-trailer conligurations for taffic estimaling purposes,
Some highway ageneies maintain very detailed records of axle loads/configurations through data
collected at their weigh scale sites. Other agencies, inciuding those in Britdsh Columbia, appear
to have less detailed infommation. By definition, one ESAL is 18,000 ib (8167 kg} on a single
axle with dual tires, or 32,000 1b {14,500 kg) on a tandem-dual configured axle.  In British
Columbia, a maximum of 37,500 1b (17,000 kg) is permitled on a tandem axle.

The physical result of overloading a truck 15 imereased wear and fear on the pavement structure.
This mereases exponcntially as the overload increases. As a result of overloading, the number of
ESALs generated increases.  Using the ‘fourth power” rule developed by technologists, the
allowable axle foad in British Columbia produces (17,000 / 14,500)" kg , or 1.9 ESALs.

Therelore, & lepgally loaded tandem axie truck, typical of the type used for hauling granular




Agaregate Supply and Demand Study =37 June 16, 2000

products, produces approximately 2.5 ESALs, when the sieering axle 15 mcluded. ¥ the tandem
axle was overloaded by 1000 kg, the comesponding ESALs produced increases 1o (18,000 /
14,500) kg, or 2.9 BSALs, inchuding the stcering axle.  This represents a 26% incrcase of
cquivalent single axle Joad. The importance of policing truck havl operators is demonstrated by
these slatislics,
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Chart 11: Imipact of Overlonding on Rural Roads

The dllustration in Chart 11 demoenstrates how approximately 25 percent of the original design
life of a pavement siructure can be lost by permitting trucks 1o operate with 10 percent overload
of the gross vehicle weight. The cxample 15 bascd on a pavement design life of 20 years, an
original design number of 300,000 ESALz, and an cquivalent number of tandem tracks at legal
limit of 125,000, The number of ESALs produced by the overloading is 362,000,
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Of significance to the current study is the impact that a long o, continuous hauling cperation
from an aggregate or quarty source would have on an cxisung pavement strucluze.  For the
parposes of this assessment, the offect of hauling 1,000,000 (onnes of aggregale over three
different pavement structures was analyzed. Using a conversion Jacior of 1.6 tonnes = 1 cubie
metre, this would equal approximately 625,000 cubic metres of material, requiring
approximately 87,000 rucks, It is projected that approximately 225,000 ESALs would be
generated in this manner.  The question becomes: 1f the subject pavement had been desigaed for
a twently year initial sorvice life (fe. before planned rehabilitation was necessary) but had not
heen designed to accormmodate a gravel hauiing operation - how significanty is the pavement's
service life jeopardized by that operation?

Pavement design mothodology published by the American Assectaton of State Highway and
Transportation Qfficials (AASHTO) has been used for the following analysis. Road type
pavement structure specifications are taken from the Ministry of Transporiation and Highways
Pavement Desien Standards - Technical Cirewdar T— 9/95, (Sce Appendix E.) A subgrade of
weak 10 average support quality has been used in the illustration that follows.

. Pavemnt Layer T A oAvpe Tepe

| Anphal: Pavement NS LT S BT Momm T
Crushed Gravel Base Mo | 00 mm 225 M
Granular Sul-base 300mm 300 mim 0

Allowable EEALs N 5000000 2000 a0
LAl Viaed by 1,000,000 onnes | A5% 2.5

* Ferminal serviceability in approximately (hree yeirs,

Fabde & 1 Example of the Effects of 1,000,000 Tonnes of Gravel Fanled Over Three Rifforent Pavement Structures

Relatively minor damage results from the transport of grannlar maierials whon ap arterial Jevel
pavement structure, Type A or Type B, exists. At the other extreme are reval roads originally
paved to accommodate passenger vehicles and 1o ehiminate dust. Very light pavement slractures
were congtructed in some cases. These have litle potential Lo survive o continued conunercial
hauling operation of any kind, as iHlusirated above,
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Chart i2; Life Consomod try 1,400,000 Tonnes Apggregate Hauled Over 3 Different Pavement Stroctorey

The feregoing commentary is generalized to illuatrale the issues of concern with regard to (rucl
haul, Factors such as swiece diainage, roadway cross section and muck speed have mfluence on
pavement performance, bul cannot be precisely factored into sueh an example,

An assessment of the carrent structural quality of haul roads, cotrelated with the anficipated
loads over time, would be benelcial for melusions inan infrastreciure master plan {or the region.

7.3 Keonomic Framoework

The economic asscssment was developed from data coliccted from the producer’s surveys,
current price lsts, and pubhshed data, Within the Central Okanagan, the aggrepate industry

gencrates revenucs of between 512 and 520 million annually. Hauling costs arc estimated to add
an additional 33 muillion o this number,

eo
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Transporlation represents a large portion of {he cost of ageregale products. As such, sand and
gravel operations are gencrally located near the markel centers, Data from the producer surveys
suppgest thal, within the Central Okanagan, an average of 12 kmy from origin to market {s the
distance for which it is ceconomieal 1o supply aggregate. This compares with a figure of 50 km
from origin to market in the lower mainland (Hora, 1995). Transportation can increase the ¢ost
of aggregate anywhere from 40 to 100%. Whithin the Okanagan, transportation costs are between
25 - 40% of the tota) cost of aggregate. In the Lower Mainland, transportation costs can increase
the cosl of aggregate by 100%.

In British Cotumbia, the transport of aggregate by rail is considered prohibitive due 10 handling
costs (Karrow, 1998), However, as the density of urbanization increases and supplics deplete,
aggregate transport by rail becomes more cconornical, as seen i the Western United States
{Holmes, 1998).

PFhote 11 Thrhan Core, Vancouver

Costa for sand and grave! products rise with ipercased urbanization. Yancouver area consumeors
pay approximately 85% more for thew aggregate products than consumers in the Okanagan. The
difference is partly due o increased transportation costs, as the reserves are pushed further away
duc to resource depletion and sterilization. Survey results in the lower majniand have revealed
that the maximum compeatitive distance for truckimg aggregate is 50 km, while the maximum
competitive distance for barging is 150 km (Hora, 1995). The cost difference is also due to the
trend within larger centers to have fewcer, Jarger gravel extraction operations, rather than the
many smaller pits that is common in the Interior. As the number of operations decreases, the lack
of competiion can causc prices to rise

The Lower Mainland reguires 20 — 24 million tonnes of aggregate annually for construction,
with some calimates as high as 30 million tonnes, This figure includes il and backill material.
The material is brought in from the following locations:
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e Coastal pits on tidewater - § million tonnes / year

s North side of the Frager River ~ 4 mullion lonnes / yeoar

o Matsqui / AbbotsTord and Chilliwack — 4 million lonnes / year

o Fraser River - 4 million tonnes / year (incl, 3 milion tonnes of dredged sand)
o Quarrics on Texada - 1 million tonnes / year

+  United States — 1 omillion tonnes / year

Costs of production varies between these sources. For cxample, aggregate from coastal pits
incorporates the costs of barging anywhere from 30 to 150 km, as well as off-loading and
hauling costs to marke( once on shore.  Sources on the north gide of the Fraser River have
gverburden ratios up to- 4 times the amount of aggregate, and the costs of removing and
relocating this waste is reflected in increased cost. Quamies have the additional cosls of blasting
and mcreased crushing as compared to natural aggregate sources (Jrvine, 1995), The US
Guoological Survey has published data which suggests that the production costs of crushed
quartied aggregale are 25 to 30 percent higher than naturally eceurring gravel (Zora, 1995},

The following chart provides an Hlustration of comparative prices between the Okanagan, Port
Coguitlam, and the Vancouver arca.  As Indicated in the chart, prices for aggregate in the
Okanagan are anywhere [rom $2.00 to $9.00 per tonne less cxpensive than their counlerparts m
the Lower Mainland. Prices in Vancouver aré highest. Vancouver 15 & net importer of aggregate.
Most of the aggregaie for Vancouver is supplied by coastal pis such as that in Sechelt, or
trucked in from adjacent municipalities, Additional costs refleet the cost of barging and ofl-
loading, or trucking info the area and stockpiling for further delivery. For example, the price for
pit run materal in Vancouver is more than double the price of the same material in the (Hanagan
ar Port Coquitlam.  This price has already incorporated barging and / or hauling costs o a
stockpile facility, but doesn’t include the costs required for havling it from the facility to the finad
site, Prices for weashed nd eroshed material ave stonificantly higher i Port Coguitlam than the
Okanagan. This may reflect differcnces in the natire of the deposit. For example, the produoc
may require mote washing and / or crushing in Port Coquitlam than the Okanagan duc o the
original particle size, or the amount of overburden present
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Comparative Costs of Aggregate by Region
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Chart 13: Comparative Cosis of Asarepate by Region

7.4 Fuoture Trends for the Industry

Wilh increased urhanizzton, citics on the West Coast of North Americs are facing depletion of
aggregate reserves within one or two decades (Folmes, 1998). The effeets of resource depleton,
slerilization of resource through land use conflict, and increaged requirements regarding
environmental protection and reclamation, have generated a number of indusiry rends 1o
accommaodate the shortages. These include:

= walcr transport through barging;

« rail transport from distant sources;

» consolidation of operations, with the larger operators buying smaller operations to
achieve a greater economy of scale;

« pormitting of smaller and / or lower guality resources which had previously been
uncconomical to utilize;

o inecrcase in product recyeling;

s increasing quality through technology (e.g. inpact crashers),
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s increasing distance {rom supply to market; and an
= increasing reliance on quarried crush materials,

As cities grow and gro farther afield for their aggregate requirements, the industry tends w
become repional in scope rather than loeal, For example, cities of the West Coast States have
started to import sggregate from British Columbia and Alaska (Holmes, 1998).
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§.0 COMMUNITY

The extraction of apgrepate effects the swrrounding community.  This section provides z
discussion regarding the issues of public safety, radon, the eavironment, and neighbourhood
issues such as dust, traffic and noise.

8.1  Public Safety

The injury risk 1o neighbouring populations is related to the potential for trespass in aggregale
operations. Youth, in particular, are drawn to the open terrain and mounds of sands and gravels
in pits. A number of accidents, and cven deaths, have oceurred in British Columbia as a result of
trespassing. One such inciden! occurred in a Westside pit, when an All Terrain Vehicle driven
by & youth overturned, and he was pinned and suffocated (Capital News, 1999,

Safety on all pits and mines 15 regulated by the Ministry of Energy and Mines through the Aipes
Act (REBC, 1996) and the Health, Safety and Reclomation Code i Mines in British Columbia
(Province of British Columbia, 1997). Permnits include requirements for safety elements such as
fencing, gates and signage. The MEM is the only legal anthority w inspeet for health and safety.
Bylaw enforcement officers can only o onto the mine site with the consent of the Mine Manager
appointed under the Mines Acr (REIC, 1996).

Aggregale corporations in the Lower Mainband have implemented public relations programs that
incorporale site ours and public mfermation scssions as part of their safety programs,

8.2 Radon
Intercst has been generated regarding radon and s potential as a health concern. 'This soothion
authines what racden s, whare it comes rom, and how trslates © the aggregate industry.

Radon is a radioaclive gas that s redeascd {rom vranivm as it decays, As radon decays, o cmits
alpha particles. Alpha particles are damaging if in contact with hurnan tissue but are stopped by
2.5 em of aly or a pilece of paper. That s, they are not a very stroug form of radiation.

Generally speaking, all waters draining over the gnetsses in the Central Okanagan have the
potential to carry a very small ameount of uranium. The mest likely places o find uranium are in
the gravels of depressions within old river channels, These may not correspond (o today's river
channels but may wnderlic some of the sand and gravet deposits that have potential for aggregate
production, particutarly in the Mydraulic Lake area.
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Gravel deposits are not generally tested for radon at the time of exwraction. Typical gravel
doposits arc so permeable thal radon will casily pass through,

The risk of finding wranium mingralization in younger, recenl owiwash grovels, such as those
newr ouwr wrban centers, iy winimal. The radaon risk is similarly small. Normal granvels would not
retain radon except in fractures in the pebbles in the minutest of amounts, It is anticipated that
this would nof cause any release of radon in measuralble amounts, even when crushed,

Open pit extraction of gravel is unlikely to generate detectable amounts of radon in the working
environment. However, there may be potential for radon to build up m structures over former
gravel pits.  The British Columbia Building Code sets standards for the provision of clean
granular fitl under slabs for buildings where radon has been detected (Provinee of BC, 1692),

8.3  Neighborhood Issues

The principal peighbourhood issucs related (o aggregate operalions are noise, dust, traffic, and
visual impact, This scotion addresses each of these issues in turn,

8.3.1 Noise

Noise concerng may arise within the arca of an extraction pit. These concerns are generally
accentuated il the pit is near a residential neighbourhood. Noise within the pit is created by the
processing operations of toading, sercening and crushing, The use of unmuffled bulldozers and
other earth-moving equipment is a primary source of site noise.  Some control of sound s
possible by the use of mufflers and sound shiclding, Trock traflie o and from the site is also a
goncern. This can also be mitigated with the vse of muffled cquipment,  There s a cost
associalod with this cquipment.  Another method Lo reduce sonnd is the vse of berms and
landforms to intermpt the fravel of sound, This method of sound control is beat mplemonted af
the site design stage, and may be used for visual impacl reduction as well ag sound control.
Noise contral hylaws are in place in sach of the Tocal jurisdictions. (Sec Section $.9.6)

8.3.2  Vibration

Vibration resulting from ageregate extraction operations may be a concern to nelghbours,
Generally complaints result from the annoyance of such vibrations, rather than actual structural
damage, Vibration may be caused by heavy trucks or machinery, ov blasting. The Reclamation
and Emvironmental Protection Handbook for Sand, Gravel and Quarry Operations in British
Columbia (MEM, 1995) outlines technigues for mitipating vibration, These include:

» pave and / or regularly grade roads that pass close to buildings on haul routes;
« minimize vehicle speeds along haul reutes; and
+ mplement vibration reducing blasting methods.
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833 Traflic

Traffic along local roads can be a concern lo neighbours. Issues of traffic noise and perceived
safety are a factor in this regard. Tours of operation are regulated by local noise control bylaws,
Traffic safety is repulated by speed limit designation and licensing.  Accommodation for truck
routes and safe pedestrian passage should be wade in regional traffic plans.

8.3.4  Visual Quality Impacty

Aggregate operations ¢an have a significant impact on the visual quality of the neighbourhood
and overall landscape of the community, Whiie visual quality is a subjective concept, there are
generally aceepted principles that pmde visual quality assessments. 11 is generally accepted that
the removal of vegotation and natural landscape features, obstruction of views due o stockpiles,
and the presence of machinery present impacts to visual quality. Timpacts can be separated into
those that effect the immediate neighbourheod, and those landscape level visual impacts vigible
from across the valley or across town. Aggregate operations on middle or upper level slopes are
suseeplible to the latter form of visual impaet.

Neighbourhaod impacts may be mitigated with vegetation buffers and berms at the perimeter of
the pit. Imipacts of a Iandscape nature need 1o be addressed on a landscape level. This includes
visual impact mitigation planning at the ipitial stages of the operation. Grading considerations,
phasing, and site Hnes 1o major populafion centers, n additon o penmeler landscaping,
vegetation relention and berms need {o be addressed in order o mitigate landscape level visual
impacts. A visual quality analysis of the site at the planning stage can assist in impact mitigation
planming,

8.4 Environment
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A mummber of envirommental issues are associated with the planming, oporaion, and reclanation
of an agpregale pit. These include potential impacts 1o

v wildiife habitat,

- rare and cndangered plants and / or ccosystems;
. fish habitat and water quality;

. visual quality (described separately above);

. noise (deseribed separately above),

. slope stability and geophysical hazards;

- air quality; and

» potential site contamination,
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A general discussion regarding polential environmental wmpacts js included o this seetion, A
detailed discussion vegarding the regulation of cavironmental legislation is included in Section
6.0

8.4.1 Tmpacts to Wildlife Habitat

A number of impacts to wildlife habitat may be associated with the operation of an ageregate pit.
Potential impacts inclhade:

» removal of vegotation that provides food, and thermal, protective, or reproductive
cover;

+ noise, especially during nesting periods;

» interruption of wildlife corridors; and

» remoaval or disturbance of physical habitat leatures such as rocky bluffs or water
bodies.

The Reclamation and Environmental Protection Heandbook for Sand, Gravel and Cuarry
QOperations in British Columbia (MEM, 1995) outhlines techniques to minimize for impacts to
wildlife., For example:

s minimize the arca of disturbance af any one time;

» reclaim distorbed arsas as soon as possible,

o maintain a buffer zone of undisturbed vegetation around the operation;

e for sreas near winler habital, schedule operations  bebween gprmg and fall whers
nossible:

o reslrict pablic aceess; and

o reguire / regquest employees not to {ish or hunt in the vieinity of the operation,

8.4.2  Rarceand Endangered Plants and / or Keosystems

The Central Gkanagan is home o a very spociatized group ol veosystems, many of which are
comsidered rare within British Colambia and Canada. The Conservation Dala Centro (CDC) is a
branch of the Ministry of Environment, Lands and Parks that asscsses and tracks rare plants,
animals, and coosystems. A system ol classifying ccosystems within British Columbia has been
developed called the Biogeoclimatic Feosystem Classification (BEC) system.  The following
bingeochimatic zones are present within the Central Okanagan:

+ Ponderosa Pine;

s Interor Douglas-i;

¢ Interior Cedar — Nemlock:

«  Montane Spruce;

«  Engelmann Sprace - Subalpine-Gr; and
+  Alpme Tundra,
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The BEC system further classifics these zones o specific plant assoctations. The CDC gives
these plant associations ratings based on rarity. A red listing indicates the plant association iz
gxlinct or endangered. A blue listing indicates the plant association is threatened, or at risk of
becoming endangered. Many of the plant gssociations in the Contral Okanagan are red or biue
Hsted, For example, within the Ponderosa Pine zone, of 9 plant associations, 5 are red listed and
4 are blue lisled. Within the Interior Douglas-fir zove, of 9 plant associations, 4 are blue listed.
A plant association should be in good condition in order (o be considered fisted.

A mumber of impacts may be associated with the operation of an agpregate pit with respect to
rare and endangered plants and ceosystems,  Potential impacts inchude the:

s removal of rare and endangered plants and / or ceosystems; and
v fragmentation of adjacent rare ceosySICIns.

A permil application referral to MELP may resull in the reguirement 1o conducl a Rare and
Endangered Plant and Wildlife Specics Survey prior to approval. Should rare species be found
on the site, accommodations to avoid or mitigate impacts may be required.

8.4.3  Fish Habitat and Water Quality

The lakes within the Central Okatagan and their associated streams are home 1o many
indigenous fish species. Among these are:

w kokanee,

o rainbow irowt;

o brook (roug;

¢ redesided shine:

o northern pike minnows,
e yellow pereh; and

o peamouth chub,

A number of impacts may be associated with the operation of an aggregate pit with respect o
Tish habitat and water quelity. Polential impacts mclude the:

= disturbance of riparian vegetation that protects the stream; and
« deposition of sedimenls and other contaminants into the strearn that affect water
guality.
Aggrogate operations must adhere 1o the requirements of the federal Fisheries Act, and
associated puidelines as outhined in the Land Development Guidelines for the Protection of
Agquatic Habitat (B, Chilibeek, 1992}, The Reclamation and  Emvironmental  Protection
Handbook for Sand, Gravel and Quarry Operations in British Columbia (MEM, 1895) s1ates:
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“The widtly of the leave strip that is necessary 1o protecl a stream or water body
will vary with the terrain and vegetation type, The Department of Fisheries and
Oceans supgests that 3¢ metreg from the high water mark 15 2 minimuem width Tor
fish bearing streams and streams that flow o [Osh bearing watercourses. Wider
feave strips may be necessary in arcas wherc

= the high water mark 18 not clearly delined;
= the channel is unstable;

+ the watcrcourse is in a ravine, or

-

the surrounding land uses have the potential for severe impacts.”
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Bignre 90 Sethuek From a Fish Bering Steeam (MEM, 1995).
ahd Slope Stability and Geophysienl Hazardy

An apgregale o quarry operation has potential to influence slope stability and geophysical
hazards, or cven create a geophysical hazard, The operation 15 responsible, sceording 10 the
provisions under the Mines Acr, (o plan and operate the pit i a safe and responsible manner,
This includes providing accommodation for slope stability and geophysical hazards,

845 Air Quality

A number of impacts may be agsociated with the operation of an aggregate pit with respect to aiv
quality,  Potential impacts imclude the disturbances associated with excessive dust. The control
of dust is regulated undor the Health, Safety and Reclamation Code for Mines in British
Columbia (Provinee of BC, 19973, Section 6.5.1 of this Code outlines the use of water sprays
and personal protective equipment for giles 1o control dust.
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Dust conlrol s relatively easily provided in the operating pit by sprivkling haul routes, Al thmes
the stockpiles are also wetled, Wel processing reduces mueh of the potential for dust production
around the plant. Dry processing requires dust extraction and collection systems 1o keep ambient
dust levels low enough to meet work place requirements. Lowering the height which the gravel
15 dropped 10 the stockpiie or truck also reduces dust, In large operations, planting vegetation or
installing mulches on unuzed phases of the eperation contributes greatly to dust control,

2.4.6  Potential Site Contamination

A number of impacts may be associated with the operation of an agprepate pit or quamry with
respect 1o site contamination,  Polentinl sources of contamination include:

+  hydrocarbons such as fuel, hydraulic fluid and fubricants;
+ chemicals stored on site;

o contaminated backfll; and

« fertilizers and pesticides used for reclamation,

Mothods to reduce the polential of spilling and leaking of contaminants are outlined in the
Reclamation and Environmental Protection Handbook for Sand, Gravel and Quarry Operations
irn Rritish Colwmbic (MEM, 1995),
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9.0 REGULATORY FRAMEWORK

Within the provinee of British Columbia, the extraction and deposit of aggregates is regulated by

a number of legislative pobicies adminsstored by various governmenl agencics. The primarily
regulatory bodics include locat govermments and the fellowing provincial agencies:

e Mintslry of Erergy and Mings,

o Minstry of Transportation and Highways;
«  Minislry of Bovironment, Lands and Parks;
¢ Land Reserve Comummssion; and

+  Mimstry of Municipal Affairs.

9.1  Ministry of Energy and Mines

reinh [ e

Sand and gravel operations and rock guarries must be pormitted by the Ministry of Energy and
Mines under the requirements outhned in the Mires Aet (REBC 1996) and the Mineral Temre
Aet (REBC 10996). A mine permit is required for both sand and gravel operations and rock
quarrics whether on private or Crown Land. A mine permit is not required for eperations on
First Nations land, as this i (oderal povernment jurisdiction,

Applications arce subjected 0 a 30 day, inter-agency review process and proposals decmead to be
sensitive are referred to the focal Regional Mine Development Review Committee (RMDRC).
The RMDRC is comprised of represertatives of both federal and provineal govermnment agencies
wliose mlerests may be affeeted by the propased mine. Local government and First Mations may
also be invited {o parGeipate as members of the RMDRC, Usually, drall copics of the Mines Aot
permit are circulaled to the RMDRC members as an opportunity for final comments subsequent
to the Commmiltes™s revicw,  MNew gindelsnes require that all applications on Crown fand boe
colesred to Jocal First Nation grouns (Adems ef al., 19993,

Tn general, the steps outhined below ave reguired as parl of the permiiting prooess:
9.1.1  Sand and Gravel Operafion
The following reguirements are part of the pernmt process for a sand and gravel operation:

e alease Utle under the Lands Act from BC Assets and Land Corporation;

+ & pormit application to the Ministry of Energy & Mines (MEM);

» referrals coordimated by MEM {at MEM discretion);

e adverlising the proposed operation w the ocal newspapes and the BO Gozette (1l
MEM diseretion),

+ areclamation and safety plan; and

¢ inspection by MEM.
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9.1.2  Rock Quaryy Operation

A quarry permit is reguited if the operation supplies nop-structural construction materials, for
exampic, tock vsed for facing stong, rock walls or landscaping, A quarry permit has the
fotlowing requircmenta:

o alease titie under the Land Act from BC Assets and Land Corporation,

o 2 claim must be staked undey the Mineral Tenure Act,

o 2 Free Miner’s Certificatie must be attained in order o stake & claim;

« taxing of profits under the BC Mining Tax Acr;

s permit application to the MEM;

e referrals coordinated by MEM (at MEM discretion);

s advertising the proposed operation in the losal newspaper and the BC (azette (at
MEM discretion};

* zreclamation and safety plan; and

ingpection by MEM,

*

9.1.5 Mine Standards

A Mines Act permit applicant is required to include detaijed projections of mine site réclamation
costs, including consideration of long term monitoring, mitigation of environmental impacts and
ongoing maintenance.  Standards for health, safety and reclamation are cstablished and
compliance 15 required as a condition of every Mines Act permil. Site specific condilions may
warrant the inclusion of additional permit clavses where appropriate. It s the Ministry’s policy to
hold seourity for mine reclamation which reflects costs 1o decommission and close the sie.

Depending on the seale of the project, costs of reclamation may play a key role in determining
the economic feasibility of the mining project.  In an effort to achiove consislency i the
preparation of reclamation cost projections, the Ministry has developed a spreadsheet which may
be utilized by Mines Aot permil applicants.

9.1.4 Notice of Application

Mires Act permis applicants may be required to publish a ‘notice of filing” in the B.C. Gazetle
and in Jocal newspapers.  This sequirement 3s al the discretion of the Regional Manager end s
often required when the application is for a now mine or for & substantive modification to an
cxisting mine plan or rectamation program. When advertising is required, a minimum of two
copies of the permit application must be made available for viewing at the local public library for
the duration of the application review process.
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9.1.5  Alr Quality

The control of dust is reguired for a Miney Acr permit a3 outlined under Section 6.5.1 of the
Mealth, Safety and Reclamation Code for Mipes in British Columbia (Province of British
Columbia, 1997, 1t specifics that dust be controlied on the site with the vse of water sprays and
protective cquipment for workers where required.

0.1.6  Health and Safety

All health and safety issues on the mine site are regulaled and inspected for compliance by the
MEM.  The MEM has a Memorandum of Understanding (MOU) with the Workers
Compensation Board of British Columbia that they will be responsible for atl health and safety
issues on mine sites under their jurisdiction,

9.1.7 Reclamation

Reclamation fur aggrogale exiraction operations i3 regulated by the Mines Ao (1996), and
requirements are outlined in Section 10 of the Hewlth, Safety and Reclamation Code for Mines in
British Columbia (Provinee of British Columbia, 1997).  Reclamation guidelings arc also
outlined in the Reclamation and Envirgnmental Profection Handbook for Sand, Gravel and
Quecrry Operations tn British Columbia (MEM, 1995),

Under the Mines Acr (7996), the Chiel Inspecior may require that a security be provided to the
Ministry of Mines for reclamation works and the protection of watercourses and cultiral heritage
FESOUTCES,

Reclamation standards as outlined in the above puidelines specily that the land of the aggresaie
operation s reclaimed appropriately to the approved recorumended band vse. The recommendexd
land use can be any of the following:

e apricullure;

s [orestry,

o witdlife habitat;
n [1sh habitay

¢ reerealion;

= gasidential

« commercial; or
 ndusinal

Generally reclamation includes the restoration and stabilization of all watercourses, removal of
buildings, restoring & vegelative cover, preservation and restoration of topsoll, and returning the
tand to a safe and stable gradient. The owner may also be responsible for & montoring program
10 ensure that the reclamation is sucecssful such ag the intended land use, water guality,

produstavity, and site stability.
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Reclamation standards are most siringent for lands within the Agrieulturl Land Reserve (ALR),
The Land Reserve Commission (LRC) requires that the land be reclaimed such that the
agricultural capability is coqually or more productive than 1t was prior (o extraction. The LRC
will require a security to cnsure this reclamation takes place. Often the MEM will waive their
requirement for seeurity should that of the LRC exceed their requirements.
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Figrre 17: Hinsteation of Reclamation for Wildlife Habitat (MEM, 1095)

A docal govermment, as part of a Soil Removal and Deposit Bylaw as allowed under the
Mumcipal Act (1996), may also vequire reclamation plans and standards. (See Seetion 9.9.11.)

‘tation and Highwa

9.2 .. Ministry of Trag

The Mimatry of ‘Transportation and lighways (MOTEH) wre a Jarge consumer of aggregate
resowrees. As snch, it develops and operates o larpe proportion of pits within the provinee, 1t
cooperates with the Mimistry of Energy and Mines in the development of standards such as those
or reclamabon (MEM, 1995).

It s MOTH policy to have a 30 - 50 year supply of gravel in reserve. MOTIT maintains all the
major highways in the provinee and all the reads in the RDCO, and all roads with rural
designation. The City of Kelowna will assume responsibility for all rural reads within the
municipality boundarics on May 9, 2001, MOTH requires that 21l loads on provincial roads be
covered,

In some cases MOTH s maintenance requitements supercede the tenants of logal pobicy. For
exatnpie, MOTH requires that alt work on Highway 97 within the City of Kelewna be conducied
at night, which contravenes the City’s noise contral bylaw. Night work is done in order to
minimize the smpacl on traffic congestion,

....... _ . =
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9.3 Ministry of Environment, Lands and Parks
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The Ministry of Envirenmoent, Lands and Parks (MELE) admnisters provineral environmental
legislation, and some federal legislation on hehalf of federal agencies. (Sce Section 9.4.2.) A
pormil application under the Mines Aot generally includes referral to this sgency to ensure
adherence to enviroumental policy. Local concerns of MELP (L. Shimmin, pers. comm., 1999)
mnclude:

e aguifer recharge;

« water flow and proximity te walercourses;

o« wildlife corridors from summer range Lo winter sange; and

e rarc and endangered ccosystems (e.g. grassiands and wetlands).

Provineial envirenmental legislation for consideration in the perutting and operation of
aggregals operations includes:

v Environmental Assessment Aet (EAA);
v Waste Management Act;

v Water Act, and

e Londs Aot

9.3.1 Environmental Assessment Act

The Environmental Assessment Aot (RBBC, 1996) vullines requiremenis Tor snvitommenial
assessments and associated public consuliation procedures. 1 sets the threshold eriteria ity
for projects that are subjoel (o the Aet Currently projects with the Tollowing, production levels
are subject to the Ao (G Melillop, 2000):

o Sand and Gravel Pits

voonew pits wilh = 300,000 tonnes per year, or = 1,000,000 tonnes every 4 yoars;
ot
v yeviewablo seale for existing mines - an cxpansion of =35% of disturbed arca.

+  Mineral Mines (applicablc to rock quarrics)

»new mines with = 75,000 tonnes per year;

»  reviewable scale for existing mines - an expansion of =35% of disturbed area;
or

= peviewnhle scale for existing mines - an expansion of = 250 ha increased area
of disturbance.

+  Conastruction Stone & Mingrat Quarrics
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= new mines with = 250,000 {onnes per year; or
% reviewable scale for exisling nunes - ap expansion of =35% of disturbed arca,

0.3.2  Water Act

The Water Act (Water Regulation) B, C. Reg. 414798 provides regulation of the use and flow of
water i British Columbia. The Herer Ao prohibits unrepulated use ar restriction of waler in the
provinee, The right to use amnd store water iz provided by a water Heense,

.33 Land Act
The Lared Aetr administers the tenure of agpregate rezources on Crown Land, The BC Assets and

Land Corporation must grant a Crown Lease or a License of Occupation, or secure other forms
of tenure, for ageregate or mineral extraction on Crown Land.

it <)

9.4  Environment Canada

Environment Canada adminisiers federal environmental legislation, A penmit application under
the Mines At may include referral to this agency o ensure adherenee to federal environmental
policy. Federal environmental legislation {or consideration in the pormitting and operation of
aggregate operations includes:

o Comadion Environmental Assessment Act (CEAAY,
o Fisheries Acr,

e Migratory Birds Convention Act; and

v Wildlife Aot

94,7 Canadian Envivonmoental Assessmont Act

Projects that meet or exceed threshold erttenia of the CEA4 must oblain a Project Approval
Certificate prior to issvance of 8 Mines Acr pormit. Should an environmental agsessnent be
required wder CEAA, the application i3 subjecl W review by relevant federal ministries and
inforest groups. For example, the application may be sent to such agencies as Environment
Canada, Health Canada, Transport Canada and local First Nation groups.

Currently projects with the following production levels are subjeot to the ClAA:
»  Mineral Mines
= new mines with = 3,000 tonnes per day;

= eaasbing mines with proposed increases of = 50% or = 1,500 tonnes per day; or
* existing mines that would increase production to = 3,000 tonnes per day.
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If a project triggers reviews under both the CEAA and the B4, a single review is carried out
under the provincial legisiation with appropriate federal participation.

9.4.2 TFisheries Act

The Fisheries Act administers and regulates activitics in and adjacent fish bearing streams. The
Department of Fisheries and Oceans (DFO), in conjunction with MELD, has published the Land
Pevelopment Guidelines for the FProtection of Aguatic Habirgt  (Chillibeck, 1993). This
publication has hecome the standard for development guidelines for the protection of fish
bearing streams. 1t inclodes standards for crosion control, stream setbacks, work windows for -
stream activity, and culvert specifications,  Within the Central Okanagan, Ministry of
Environment, Lands and Parks personnel administer Fisheriey Act pohicies on behaif of 1DFQ.

9.4.3  Migratory Birds Convention Act
The Migratory Bird Act is federal legislation that proteets migratory birds and their nests.
0.4.4 Wildlife Act

Wildlife Act profects raptor’s nosts, birds, epos, and other bird nests that are occupied.

3

9.5  Land Reserve Commission
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As of April 172000, the Agricullural Land Commission and the Forest Land Commission
became mfegrated mlo one adminisiative body. The Agrieulturat Land Reserve and thoe Forest
Fand Reserve will remain as separale entities. The Agricultural Land Commission Act, Soil
Conservation Act, and the Forest Land Reserve Acr, will remain as sepatate legislation, No
change wilh respect Lo policy objociives oF peumiliog requirements for aggregate pits or guarries
on ALE or FLRE will nceur as a resull of this amalgamation (G, Badnarl, pors, comm,, Jan
2000).

The Agricultural Land Commisyion Act came into eilfect in British Columbia in Decombor 1972,
In the 19705, approximaltely 5 % of the land base in B.C., or 4.7 midllon hectares, was regulated
by the LRC,

The Land Reserve Commission (LRC) administers legisiation that regulates activitics within the
Agricultural Land Reserve and the Forest Land Reserve. This legisiation includes the:

o The Agricultural Land Commission Act;
o The Forest Land Reverve, and
e The Soil Conservation Aot
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Throwgh he implementation of the Soil Conservation Act (5CA) and its regulations, orders and
Lk l b ]

policies, the LRC pursues its mandate o sustain the qualily of agnicultuzal soils in the province
ol B.C.

Solil Conservation Act Permit Process

shouid a permit appiication be submitted to the MEM that 15 withim the ALR, a peomit 15
recuircd under the Seil Conservation Act. The Soil Conggrvarion Aot prohibity the remaoval of
soil and placement of fill on land in the ALR unless the LRC bas approved the action in wrifing,
and the Local Authority where the land ig situated bas 1ssued a perout, Furthermore, the remaoval
of soil and/or placement of fill must be carricd out in accerdance with the regulations, torms and
concitions of the permi,

An application under the Soil Conservation Avt is initialed through the Local Authority with a
fee payable to the local government. The Local Authority is responsible to cnsure that the
application is complete and may refer the application to its Board or Council and various
committees for comment, Although not required under the SCA, the Local Authority may make
a recommendation on the application.  Once the local review 18 complets, the application is
forwarded 1o the TR,

LRC staft prepare the application for review by the Commission and may refer the application to
various agencies for comments, Upon completion of their review, the Commission may approve
the application in which case the Local Authorily 1§ advised m writing and any conditions are
deseribed in the notifieation. A copy of the Commission’s fotter 5 sent to the applicant. IF the
application is refused, the apphicant is notificd in writing by the Commission directly and a copy
of the letter 1s sent 1o the Local Authorily.

Onee the applicant has reecived approval from the LRC, iCis still necessary to obtain a permit
from the Local Autherity, The Lecal Authority may approve issuance of a pormit subject 1o any
of their own conditiony and all conditions specificd by the LRC or, may refuse (0 Jssue 2 permif,

10 the Lecal Aatherity refuses to issue a penmit, te application ends, The Soil Conservanion At
does not include procedures for appeal or reconsideration of an application, I new information
becomes available to the applicant or a refusal decision was bagsed on information which was in
arror or was false, the Commission will reconsider an application.  The request for
reconsideration and the reagsons must be submited (o the Commission i wnung, Remedics of
the Judicial Review Procedures Act apply to all applications.

9.5.1  Reclamation for Agrieultural Reserve Land

The TRC has mdicated at 16 will consider the removal of aggregate within the ALR on the

s

condition that the removal will improve the land for the purpeses of sgriculiure.
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‘Resource  cxtraction 1z ordinarily a pormittcd  temporary  use  wilthin the
Agricufural Land Reserve, provided that the cxtraction operation will not reduce
the agricubiural capability of the soils and / or the agricultural potential of the site.
En principle, land capability for agricullure foblowing reclamation nwst he hetter
than that which existed prior to reclamation.’

(p. #3, Reclamation and Fnviromoental Protection Handbook Tor Sand, Gravel and Quarry
Operations tn British Columbia, MEM, 1995),
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Figure 12: Agriceltnre Land Beclaimed for Agricutfure Aftey Temporary Aggregate Txtvaction (MEDM, 1995)

In the Praser Valley, good results have been aehioved through the reclarsation of agricultural
land after aggregate extraction.  In some cases, the soil capability ratmg ol the land has gone
from a rating of 3 1o a raling of 1 (1 bang prime agriculueal land) (T, Pelleit, pers. cornm.,
20003, The process ol reclamation for agriculture genperally incindes:

& proper stoeckpiling of {opsoeil;
e yeclaiming to s level gradient; and
e restoting topsoil.

Specific locations in the Central Okanagan where aggrepale oxtraction has the potential 10
inprove the agricultural capability of the land include areas at Frost Road and along Joc Rich
Road cast of the CHy of Kelowna boundary (T, Pellett, pers. comm., 2000).

9.5.2 Forest Land Reserve

The Land Reserve Commission also administers the Forest Land Reseirve Aot The mandate of
the FLR 15 1o resorve the land for timber production. Should a permit application oceur on Farest
Land Reserve (FLI), the application will be referred to the LRC, Permits are not required
within the FLR il the sand or gravel is being used o mamiam fovestry roads within the FLE area,

&0
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The criterion for approval for agpregate exiraction within the FLR is thal the land will be
reciaimed for forestry, The LRC will take sufficient seenrity to ensure reclamation for forestry 15
attained.  This may cxceed the requirements for MEM scourity,  The release of the security
reguires that the stand has achicved froe growing status, according 1o local Ministry of Forests'
standards (G. Bednard, pers. corem., 20003,

Within the Regional District, approximaiely 789 hectares 18 currently within the FLLR. This 15
comprised entirely of private land. The Land and Resource Management Plan (LRMP) proposes
to mclade all Crown land currently used for forestry in the FLIU upon its adoption (G, Bednard,
pers. comm, 2000).

9.6 Ministry of Municipal Affairs

LR e

The Ministry of Municipal Affairs administers the Municipal Act and the development of
policies under this act, Tt works with municipalities and regional districts to develop policy for
local governments at the provincial level, The Mumicipal Act (1996} has a pumber of policy
tools avaliable (o manage agrregats resources within ity communities. These arc described in the
foblowing seetion.

9.7  Local Government

A local government may utilize the following policy 1ools available through the Musicipal At
(1096 10 manage sgeregale resovrees within Hs communities:

o Offcial Commuonily Plan,

o Zoning Bylaw:

e Rural Land Use Bylaw,

e Subdivision and Servicing Bylaw,
o Development Permil Areas;

o Temporary Industrial Pernit;

s Nowse Bylaw,

»  Tree Retention Bylaw; and

«  So1] Removal and Deposit Bylaw.

9.7.1  Qfficial Commpnily Plan

A local government may, according to Section 8§75 of the Munwicipal Act, adopt an Official
Community Plan (QOCP) to guide future developmen! within the community. The OCP must
outiing the approximate locations of sand and gravel rescurces within the municipality,  The
QCP may identifly a special land use designation for the future extraction of aggregate, This

designation would provide for the protection of the resource and accommodate compatible
adjncent fand vse destgnations.
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9.7.2  Zoning Bylaw

Section 903 af the Mwricipal Acr cnables 2 local govermment, by bylaw, o divide the
municipality or the Regional District into zoenes. A zong specifies regulations regarding land use,
siting and dimensions of strugtures within that zone.

Tn the Meunicipad Aer, “land” s defined such that it excludes mines or minerals which are on land
which is eilher privately owned or under jurisdiction of the Crown,

“hand” meludes the surface of waler but does not include improvenents, mings or
minerals helonging 1o the Crown, o mines or minerals for which titic in fee
simple has been registercd in the land title office but for the purposes of
agsessnient and taxation, ‘land” has the same meaning as in the Adssessment Acry’
(BC Reg. 317 /95).

Thercfore, the activities involving mining aggregates cannot be regulated by “land use” bylaws
such as a Zoning Bylaw, The zoning bylaw can, however, regulate “the vse of tand, buildings
and structures’ (RSBC, 1991). This includes permanent platforms for screening or crushing
equipment,

Zoning 15 used to designate the location of permanent platforms or structares for processing
operations {ep. sereening, ctushing, and washing). Thus, the activities of exlraction nsclf, for
example excavating and processing with mobile equipment, is not controlled by zoning or
through land use designation (OCP).

0.7.3 Rural Land Use Bylaw

Seclion BRO of the Municipal Act enables a regional hoard o adopt 2 Rural Land Use Hylaw
(RLAIB) for a specifically designated arca outside a municipabty. The RLUR must inclade a
general slatement of the hoard's planning objectives for the area, and also indicate provisions that
indicate and regulate the focation and type of landl use, density, conservation areas, hazardouvs
and ernvironmental areas, road gystems, sorvieing standards and siing of buildings and stroctures.

9.7.4  Subdivision and Servicing Bylaws

Section 903 cnables a local government 1o adopt & bylaw that regulates and prescribes mininwm
standards for highways in conncetion with the subdivision of land. [t may specily vequirements
for other infrastructure such as sidewalks, boulovards, crossings, st water and sewage systems,

To some degree a Subdivision and Servicing Bylaw influences what aggregate products are in
demand within a refmon. The bylaw specifies aggregate parameters, ineluding the size, fracture

Ly

content, and pereentage of recycled material permissible.
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9.7.5 Development Permit Areas

The Development Permt systom is another mechamsm wlich local governments may utilize o
regulate aggresate extraction activitics.  Scction 879 of the Municipal Act enables 2 local
government (Regonal District or Muanicipal) to ulihize their Official Community Plan w
desigiate areas for one or more of the foliowing:

(@) protection of the natural environment, its ccosystems and biological diversity;

{h) protection of development from hazardous conditions;

{c) protection of farming;

{d) revitalization of an area in whiclh a commercial use is penmitted; and

{)] establishment of objectives and the provision of guidelines for the fovm and character of
commercial, industrial or multi-family residential development.

Should a Incal government choose 1o uvlilize this mechanism as 4 means o manage aggregate
remaoval and deposit activities, then the QCP must:

{a) describe the special conditions or ebjectives which justify the designation; and,
{h) specify the guidelines by which the special conditions or objectives are W be addressed,

i a community has identified arcas which are deemed (o warrant special consideration for
reasong related o items (2} 1o (&) noted above, then these arcas may be desipnated as
Development Permit arcas in their OCP, With such designations, several restrictions apply
unless the land owner {irst obtaing @ Development Permit which mast be approved by the local
Council or Reglonal Board.

According 1o Scction 920.1.¢ of the Muricipal Aer, land desipnated under Scction 879 must nol
be altered prior to the recepl of & valid development peeant. TFor example, wnti] the land owner
oblans a Dovelopmert Permit, land within the designated area must not be subdivided, and
Buildings or other strucfures must not be constmeted or altered.

Where an area has boen designated as a Developmant Permit arca, a DF may be regquired in
conjunction with a provincial Mincs Permil, "The result is that more sirngen reguvemants apply
o mines within a DP area. Howcever, the Mines Aot does not require that MEM address land usce
designation or zoning wn its permit provess, An interpretation is therefore required with respect
tw which Jegislation prevails in the casc that a mine pormit application occurs within a
Development Permit Arca.

Currently the City of Kelowng, District of Peachland, and the Westhank, Westside, Lakeview,
Eihison, and Lake Country OCPS have Development Permit Arcas for Environmentatly Sensitive
or Hazardous Areas. The Joc Rich Rural Land Use Bylaw has floodpiain restrictions.
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Temporary Induosteial Permit
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Temporary Industrial Permits allow a temporary change in zoning for an industrial vse. They arc
available for a 2oyear period and require appreval by Council. A public hearing is required priov
te Councit approval. A 2-year non-renewable extension is allowed.

The use of a Temporary Industrial Permit for aggrepate extraction is problematic becanse of the
Hmited e frame they are available for and the adeditional adminisiration and public
consullation required. Extraction for temporary vse ig betier managed by the SRDB through the
issuance of & Short Term Permit. (See Appendix G))

9.7.7 Noise Bylaw

Section 724 enables a coupcil teo regulate noise within the community, for protection from
disturbance. A Noeize Bylaw may restrict activities such as construction procedures 10 certain

times of the day.

The creation of noise due to construction and trucking activities is prohibited between the
folowing times by local government bylaw in the Central Okanagan as outlined in the following

table,

Lode Conntry:

Saturday

Sunedery

Chher Holidays

2200 -0700 hours

2200 0700 houry

2200 0700 hours

2200 -0700 hours

DPegeh

| 2200 0700 hours

2200 0700 hours

2200 0700 hours

2200 0700 hows

21000700 hours |

2100 1000 houry

FRO0 <1000 hours

FE00 -1000 hours

Regional [

122000700 hours | 2200 -0700 fours |

Table & Nelse Bylaw Howrs Prohibited For Construction Activities

T.7.8

Tree Retention Bylaw

2200 -0700 hours

1 2200" 0700 hours

Section 708 of the Municipal Act (RSBC 1996} cmpowers a council 1o regmlate, by bylaw, the
culting and removal of trees, The bylaw may:

« restrict the removal of trees;
v require a permit Tor the removal of rees, and
+ toquire trees to be replaced if trees are removed.

A bylaw under Section 708 may require that a pormit be obtained prior to the cutling and
removal of trees and may establizh fees for the pormit. Pormit applicants may be required to
provide piang identifying the trees proposed to be cut or removed, trees 1o be retained and trees
to be provided as replacements.
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These is the potential for a tree protection bylaw to overlap with mine reclamation requirements
ol the Ministry of Fnergy and Mines,  Inter-jurisdictional conflict may arise if one level of
sovernment sets a more stringent standard.

Currently the City of Kelowna has a Tree Protection Bylaw.
9.7.9  Tree Cutting Permit

A Regional Board may not adopt 4 tree retention bylaw under Scetion 708, However, Section
023 of the Municipal Act erpowers a Regional Board 1o designate tree entting permit areas, and
require a tree cutting permit for removal of trees in these areas, However, this may be done only
iy arcas where the removal of trees may cause the jand to be vulnerable to crosion or flooding
{(RSBC, 1996).

9.7.10 Transportation of Goods Bylaw

Under section 680 of the Municipal Act, a municipal council may, by bylaw, reguiaie the
following actjvities:

v delivery of sand and gravel;

« ingpections of haul trucks;

+ covering of toads, and

e measurenant and display of the delivery vehicle’s capacity and ownet’s name.

9.7.1% Commereial Vehicle 1icensing Bylaw

A council may, aceording 1o Scclion 672 of the Municipal Aci, adopt a bylaw that requires the
licensing of vehicles vged for commercial vae and charge a fee for the license (RSB, 1996). The
Union of British Columbin Municipalitics (UBCM) manages the commercial vehicle Boense
program. The intent of the Leense is to offset the expenses related to the wse of Jocal government
roads and highways resulting rom commercial traffic. A Regional Distriet may not imploment &
commercial vehicle Leansimg bylaw.

The City of Kelowna and the District of Peachiand require cominereial vehicles to be licensed,
while the District of Lake Country does not.  In the City of Kelowna, commercial vehicle
licenses range in cost from $25.00 1o $40.00 per truck, for vehicles over 20,000 kg, In the
District of Peachland, a commercial vehicle license 15 $40.00 per truck over 20,001 kg,

9.7.12 Business License Bylaw

A counct] may, under Section 633 of the Municipal Act, adopt a bylaw that requires owners and
operators of businesses (0 hold a valid business license (RSBC, 1996). The bylaw may specity a
fee for the license, and may have a price stracture that charges different businesses different
rales,
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Business hoeense rates in the District are as oullined in the chart balow.

230 Tor any busincss
Kelowna $207.94 for a Sand and Gravel Pit or Quarry
$125.00 for a Contractor - 1™ license
$ 34.272 for a Contractor - 2™ license

Peachiand 3112.00 for any busiess
| Regional District of Central Okanagan 1§ 75.00 for any business

Tale 7: Basiness License Rates
9.7.13 S0il Removal and Deposit Bylaw

Under the Municipal Act o municipality (Section. 723) or regional district (Section. 799) may, by
bylaw, regulate the removal and deposit of sand, gravel and other sol on any lapd within the
local government’s jurisdiction. Such a bylaw may make different regulations and prohibitions
[or different arcas. An objective of this provision 18 to reduce potential conflicts by improving
coordination, cooperatien and communication between stakeholders,

Should the bylaw have potenual to restrict the extraction of aggregate or minerals, 1t requires
approval by both MEM and the Ministry of Municipal Affairs. If the bylaw makes reference to
the quality of goil or material or to contamination, that provision has no cffect until gpproved by
both the Minister of Municipal AlTwrs and MELP,

The bylaw may inchade a range of opions such as:

e Designated arcas Tor exlraciion;

e Pormit Apphication Process;

e Regquirements for Short Term Permits,

e Reguirements for Plavs and Specilications;

»  Reguiremenls for Reclamation Standards;

e Reguirements [or the Protection of Aquatic Halntat,

o Operations Procedures including hours of operation, neise levels, berming and visual
hulfers;

+ Penmit Fees;

«  Volume Based Fees for Removal,

«  Vaolume Based Fees for Deposit;

* Penaltics for Offences;

«  Scourily Deposils for Reclamation;

¢  Qualified Professional Assurance;

e Annual reports for volumes excavated and remaining life expeetancy for each phase;

+  Requirements for Liability Insurance; and

o Public heanng requirements.
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Under the bylaw, fees may be mnposed m order 1o obtain & permit and/or fo engage in the
removal or deposit ol soils. The level of the fees may vary according to the quantily of soil
removed or deposited and may be dilerent for different areas of the municipality or regional
district.

9.8  Land and Resource Management Plan

iy R

The Okanagan Shuswap Land and Resource Management Plan (LRMP) 15 a comprehensive
gtrategy for Crown Land within the Oksnagan Shuswap,  The plan ineludes all of the Crown
Land within this jurisdiction, including its aguatic Jand of lakes and rivers. The mandate of the
Olcanagan Shuswap LRMP is:

‘to produce a strategic land and resource management plan that will sustain the
ecological, social and economic well-being of the plan area (LRMP, 1999}

The LRMP has arcas designated ag polential parks and protected arcas. Some of these arcas
contain primary polential sand and gravel deposits, or suitable bedrock for quarried material,

The Land and Resource Management Plan has the following arcas currenily under review for
Proteeted Area Status:

= Jalamalka Lake Park Bxtension

v Chapperan / Shorts Creek Addition
s Trepanicr Creck

& Mission Creck (upper reaches)

o Myra Canyon / Bellevee Addition

The LRMP proposes that all Crown Lands vsed For forestry be meluded i the Forest Lo
Rewerve pon s wloption,

Sand and Gravel and Mineral Ex{raction on First Nations Lands

RTINSV Y A A LT L8 08 Ll k1 AAAR I 0 A0 A BT W 1180

Sand and gravel and mining operations on Indian Reserve Lands are the jurisdiction of the
federal government and, as such, provinaal legmislation dees not apply. Therefore, MEM docs
nol permut or inspect sand and gravel or mining operations on Indian Reserve Lands unless
invited (Adams, 1999}, While potential for aggregate extraction exists on First Nation Lands,

the notion of subsurface rights remains a point of negotiation as part of the treaty process.




Agarepaie Supply and Demand Stedy -~ 08 - June 16, 2600

10,0 RESOURCE AREAS

The assessment stage ncludes a review and analysis of the presesce of aggregate resource in the
context of extraction constraints and planning considerations.  These considerations include:
presonce of resource, proximity to market, committed or confhicting land uses, neighbowrhood
1ssues such as dust, noise and traffie, ground water lmitations, visual impacts, envirommental,
and ALK constderations,

10.1  Assessment of Aggregate Potential in the Central Okanagan by Area

The mventory information gathered through the mapping relinement and the aggregate producer
surveys were further reviewed in consideration of cxisting and potential resouree extraction
constraints. The presence of resource in the ground dees not necessarily mean that it 15 readily
available for production. A distinction must be made, therefore, between resource, and reserve.
For the purposes of this study, resource will mean aggregate potential without consideration of
extraction constraints. Rescrve will indicate the amount of resourcc thal 15 currently under
permit,

The following section will review the agpregate resource of cach nunicipality or OCP arca with
consideration of the {oltowing opportunities and constraints.  The discussion wiil focus on Class
1 deposits of aggregate as defined by EBA mapmng, Considerations in the discussion inciude:

o Future land vse designations

o Prosimily (0 marke

v Resource sterilivation due to existing land development
e Commmited or canfhicing land uses

v Agricottoral Land Reserve

o Nuighbourhood jssuey

v Wisual Impact

o Fnviponmential Considersiiony

10.LE Future Land Use Designations
Arcas of Class | aggregate resource were assessed with respect to the future fand use designation

as outlined in the current OCP of the respective area. This was done to further identify land use
opportupities and eonstraints [or specilie aggregate polenial arcas,
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10.1.2 Proxhmity to Market

Based on information gathered from our producer’s survey, it was deterpiined that the average
distance of aggregale hauled from souree 1o market 15 12 km, The average maximum distance to
market for sand and gravel products is 31 km. The maximum bauling distance for sand and
aravel products noted was 150 kan, and the maximum distanee for quarried products (including
specialty products) noted was 450 km. For the purpoeses of this study, the average distance of
supply to the first significant growth center will be assessed in tenms of tacking distance.

10.1.3 Resource Sterilization Duce to Land Development

Current urban development was determined by abr photo interpretation. Lands with structures ot
hard surfacing were considered sterilized for the purposes of aggregate extraction.

10.1.4 Agriculfnral Land Reserve

Current policy of the Land Reserve Commission (formerly the Agricultural Land Commission}
regarding apgregate extraction on ALR land is that, if there 18 2 possibility to improve the
agricultural value of the Jand through aggregate extraction, the use may be permitted.  This
wounld be subject 1o approval of the application by the LRC. As conditions would need to be met
prior to gravel extraction, the presence of aggregate resource in the ALR 15 considered 1o be »

consiraint to aggregale producton, while not acgating the possibilify entircly.
10,15 Neighbourhood Tssues

Bach arca of Class 1 aggregate resource was assessed relative 10 oxisting or polential
neighbourhood issues, including noise, dust, visual impact, and traflic, For the purpases ol s
analysiz, adiacont land uses such ss residential areas and schools are considercd to lave @ high
sensitivity, whereas industrial and agrienitural uses have Jow sensitivity.

10.1.6 Visaal Impact

Visual impact sengitivity has been taken from the pringipies develeped by the Ministry of Forests
(RIC, 1997), and modifiecd to suil the parameters of this study. Visunl impact eriteria such as
slope, inlemnal versus external views, cxposure 1o areas of dense population and busy traffic
corridors arc considered.  Generally, a site 15 considered 1o have high visual sensiivity 511t is
present on steep stopes and facing a populaled area, major road or waterway. A sile is
considered 1o have low visual sensitivity if the slopes are moderate, and visual impacls are
Himited to rural roadways and neighbouring sites,
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10,17 Environmental Considerations

Envirenmental considerations in planning for aggregate extraction include the proximity of the
site to a fish-bearing stream, slope, and presence of rare and endangered ecosystems and / or
wildlife species,  The proximity to NDsh-bezring streams and slope considerations has been
inctuded m the following analysis. Rare ccosystoms and wildlife issucs should be assessed on a
site-specific basis.

10.2 Assessment by Resource Area

A v ALt arnn

10.2.1 Lake Country

Based on the mapping inventory, Lake Country has 37.4 sq. km. of Class T potential aggregate.
Current developed areas and ALR caver approximately 28.0 sq. km., with a large portion of this
oceurring it the ALR,

10.2.1.1 - Carr’s Landing

Areas of Class | potential aggregate resource in the Carr™s Landing area have a future land usc
designation of Rural Intensive or Large Holdings, Lake Country has amended its QCP to include
the west haif of seetion 27 (Pollards Pond) as part of the Urban Containment Arca, fts proximity
to aggregaie in the Carr’s Landing aren may make this resourcs useable in the 20 year horizon of
this study (M. Reiley, pors. comm,, 1999), The IDistrict of Lake Country currently hag OCP
amendment applications for a proposed development within Carr’s Landing of 150 acres. This
property s in the vicinity of Class LI and TIT potential aggrogste (M. Reiley, pers. comm,
1909).

L2120 Ohanagan Centre

Tn the Okanagan Centre arca, arcas of Class | polential aggregate resource generally have a
future land use  desymation of Low Density Regidential Rural, Rural  Intensive, or
Comprehensive Mixed Density Residential,

16.2.1.3  Oyama

Class 1 potential areas of aggregate in Oyama have a foture Jand use designation of Large
Holdings. A Clags T potential aggregate arca occurs as a raised delta north of Sawmill Road.
This arca comncides with a current OCP amendment application (M. Reiley, pers. comm, 1999},
A school site exists on Oyama Road, which has raised concems regarding truck raffic,
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10.2.1.4  Winfield Town Centre

A band of Class T potential resource oceurs at the east side of (he Winfield Town Centre arca,
The current future land nse designation for tns arca is Low Densiy Urban Residential and
Comprehensive Mixed Dengity Residential.

L2 L5 Vernon Creek

A commidor of Class 1 potential aggregate 15 present along Vernon Creek and its assotciated
glaciofluvial fan. The designated future land use for the fan area 15 Indusinal, while that of the
creek comdor i3 Large Holdings. Considerations for aggregale extraction planning include
environmental considerations for the ereck such as sethack area and slope stabilhiy,
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Figure 13: Aggregate Hesources i Lake Country

1(.2.2 Ellison

Ellison has 11.6 2g. km.. of Class T aggregate polential based on the refined mapping. The arca
net of extsting urban development and ALR lands 15 1.9 sg. km. The remaiming Class 1 potential
arca Hes north of Ol Verson Read, The designated future land use for this arca is Rural (30 ha)
Holdings.

e
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The slope of the land iz approximately 2%, and not considered 1o bold significant
neighbowhood conflicts. 11 is approximately 6 to 10 lan away from a major market it s within
the distance considercd economicaily feasible. Environmonlal considerations are those generally
expected for an apgregate site. The site is considered to have a moderate visual sengitivity,
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10.2.3 Joe Rich Arca

The Joe Rich Arcs hag been mapped with o gross Class 1 aggregate potential of 19.0 g, lom. 115
Class [ polential area net of urban developroent and ALR 15 7.6 sq. km, Greater than 50% of (his
arca lics beyowrd 12 Kk from markel in the Belpo, Mission, and Joe Rich Creck Corridors.
Fowever, there are already several MOTH pits in this arca.

10.2.3.1  Daves Creck
A glaciofluvial outwash deposit oceurs cast of Daves Creck. The foture designated land use {or
this arca is Rural (4 ha) Holdings, While appropriate creck sctbacks and water runoff controls

would be required for an aggregaie operation in this area, other envitonmental or visual impact
considerations are not considered to be significant.
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Inis

10.2.3.2  Missian Creck

A Class T agpregate deposit hag been identified aleng Mission Creek at the west end of the Joe
Rich OCP Arca. This area has a futwre land wse designation of Large Holdings (30 ha).
Apggregate resource extraction would nesd (o address envirenmemal considerations such as
WalEreouTse proteclion measurcs.
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Franre 18; Agpregato Resawvees in the Joe Hich Area

10,74 Kelowna

The cstimated gross Class T potentin arcs within the Oty of Helowna g 659 sq. km, Class T
potential arca ned of ALR and wiban development within Kelowna s 9.1 sq, ke Future fand use
designations for the remaining arca according Lo the current OCT (une 1995} vary,

1.2.4.1  Black Mountain

An arca of Class T potential aggregate resource has been mapped on the south side of Black
Mountain aiong Highway 33, This arca has a future fand uge designation for Single and Two
Family Residential development, and oceurs within Area Structure Plan #10. Visual impact and
neighbourhood issues with respect o adjacenl residential developments would need to be
addressed in the planning and operation of agaregate pits in this arca.

el
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i

10,242 Mission and KLO Creeks

A Class T aggregate deposit has been demtificd in the Mission and KLO Creck comidors cast of
Gallagher’s Canyon.  This area has been identified in the current OCPE ay Major Park / Open
Space. The area lies within the Development Permit Area for Nawral & Hazardous Conditions,
Stecp siopes pose o constraint 1o aggregate extraction within the creck ravine. However, deposits
on bigher benches in this arca may present good aggregate potential with {ewer environmental or
geclechnical consirainis.

10.2.4.3  Southwest Mission

An arca identified as a Class T aggregate source has been identified in the Southwest Mission
area. The avea has a futare land use designations of Single and Two Farmily Kesidential, Park /
Open Space, and Future Urban Reserve.

Same of the arca Hes within the Development Permit Area for Natural & Hazardous Conditions,
Bellevue, Rembler, Lebanon, and Bertram Creeks run through this area.  Appropriate ereek
setbacks and watercourse / fish protection measures would need o be considered m the planning
and operatzon of aggregate extraction pits in this arca.

The arca lies 2~ 10 km from growth centers. A number of residential arcas exist in the arca and
would nead 0 be considered i the planning and operation aspects of gravel extraction. A school
zone s present along Lakeshore Road, by which trucks need to pass 1o access major arterial
roads,
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Figure 16: Apgregate Resources in Kelowna
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10.2.5 Westside

There 15 an estimated 22,1 sq. km. of Class 1 agoregate potential within the Westside QCP Area,
Potential arca net of wrban development arcas and ALR for the Westside is 3.9 sq. km,

102,51 Fintry / Killiney

Oreer 50% of this arca lies in the Fintry / Killiney Area, which exceeds the 12 km distance to
markel estimated 1o be cconomically feasible for aggregate extraction sites.  However, the
majority of the deposits lies within t to 2 km from the shoreline of Okanagan Lake., There may
be potential, therefore, for transporting aggregale vis barge o growth centers. While 10 is not
anticipated that this would be cconomically viable in the 20 year planning horizon, consideration
should be given for this option in the long term,

According to the current Westside OCP, (1998), future land use designations for Class [ potential
areas include Large IMoldings, Rural Residential, and Parks and Recreation.  Shorts and
Whiteman Crecks run through the area, ag well as a number of smaller creck systems,

Currently the LRMFP hasg listed a large portion of the land adjacent the QCP Arca as the proposcd
Chapperon-shorts Protected Area, This area is west of the QCP area along Shorts Croek. This
designation lies outside the Official Community Plan Boundaries and essentially does not effeot
the Class T aggregate potential arca noted.  Environmental aspects including wildiife corndors
and visual bnpact planning should take the propoescd protected arca into consideration,

The arcax of aggregate wlach parallel Okanagan Lake have slopes of 25% and greater. Visual
impnet planming woukd he requited for extraction sites in this area.

H.2.5.2  ‘Fraders Cove

An area of Class T potential agaregate resowree has boen mappad in the Fraders Cove / Tambly
Crecle arca. The arca has fotere land use designations of Large 1oldings, Parks and Recreation,
andd Agricoftore. The area is within the 12 km considered cconomically feasible for aggregate
production. Environmental censiderations regarding impacts to Lambly Creek would necd (o be
addressed in the planning and operations of aggregate extraction sites, Internal views along the
Lambly Creck Corridor have less visual sensilivity than slopes facing QOkanagan Lake.
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Figure 170 Agprepate Resonrees of the Westside

10.2.0 Lakeview Fleights

There 1% an estimated 5.9 aq. k. of Class 1 opotential aggregate supply within the Lakeview
Fletghls Q0P Arca, Poteatial arca net of arban development and ALR for Lakeview Feghts s
3.9 5. k.

Arcas of Class T agpregate resourcs have been identified in the arsa of Westlake, McDougall,
Daminton, and Bartley Roads. The designated future fand uses for this area includes Tndustrial,
Agpticuttural, and Low Density Rosidential,  The arca is located within 12 km of markets,
Neighbourhood considerations are a factor at the northeast corner of the deposit.

e00



Aggregate Supply and Demand Study - 77 - Tune 16, 2000

b
LEGEND
) ALT ISRAIY AGERERTE Y I
| OMET SACWAY AGGEGATY EAPTY POTEHINL
Vo

ekl RIE GRANGL T
(R DIRATOY .
i LGl AP TRANSITCRITATON AN HMAYAYE T
- - .
",.Z‘ — - — IGGGHA SANTIRGT O CLMUMAL DRAMASLAY
e e e BN ARG STDY DOUPDARY
AT ) ‘
1 et b
1T i [y
;- '

X
CFosevew
NSRS = L 14 R

I

-

[~ o

*o P f_’.}“f*

I IR I w

I {WI-'HBANK N P

I‘.J"“— » . e -

T . ?"‘" :-‘r

Ll i ll _g{wr *
¢ *

Tripnre 18: Apprepnte Resourees of Lakeview MHeiglity

10.2.7 Westhank

An estimated 11.4 5q. km. of Class Faggregate potential hag been mapped for the Westhank arca.
OF this, 2.9 sq. k. is outside ALR boundaries and current urban development,

102,71, Eliiot and Shannon Lake Roads

113 the area of Elliol and Shannon Lake Roads, lands with Class 1 aggregate deposits have a future
land use designation of Low Density Residential. Planning for extraction in this area would need
to take into consideration Smith Creck and nearby residentinl neighbourhoods. The majority of
this deposit is not within a Environmentally Sensitive Arca — Development Permit Area.

10.2.7.2  Powers Creek

An arca of Class 1 potential aggregate has been identified along the glaciofluvial terrace of
Powers Creek. The ares has future tand use designations of Major Open Space Conservation
Arcas and Parks, Mixed Density Residential, Low Density Residential, and Rducational /
Institutional.  The majority of the area lies wilhin Environmentally Sensitive Area

Development Perniit Ar¢as,
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Figure 19: Apgrepste Resources of Westhank

10.2.8 Peachland

An catimated 8.7 sg. don of Cliss 1 oagpregate resource has been mapped within the District of
Peachland. The avea net of urban development and ALR Js 3.0 aq. ko,

10.2.8.1  Trepanier Creek

A Class T ageregaie deposit ocours along the Trepanier Creek outwash ferrace, Designated
future Tand vaes for this arca include Rural, Parks / Recrcation / Natural Ayeas, and Low Density
Restdential. The area Hes within the 12 ki distance 10 8 growth cenler,

Arcas of sleep slopes above Okanapan Lake are considered to have wvisual sensitivily
considerations, while arcas on the bench itself are considered 1o have visual impact only with
adjacent roads and neighbours. Neighbouthood considerations for this area would include traffic
issucs alomg McKinnon and Trepanier Bench Roads, Environmental considerations include
appropriate setbacks and watercourse protection measures for Trepanier Creek, The LRMP has
proposed & protected area for the Trepanier area, but Uus oceurs north of the Coquihalla
Connector and iz not adjacent the deposits 10 question,
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10.2.8.2  Peachland (Deep) Creek

Class I potential aggregate areas He along the outwash lerraces and deposits along the Peachland
(Deep) Creek corridor, Future land use designations for these deposits include primarily Rural
and Industrial, with minor areas of Low Denasity Residential and Parks / Reercation / Natural
Arcas. The arca is within 5 km of the Peachland market, but 16 km away [rom the next major
growth cemter (Westhank). Tlus ares may be considered for aggregate exiraction potential
Beyond the present 20 year planning horizon.

Arcas of steep slopes above Okanagan Lake would be considercd {o have high visual sensitivity,
while areas further up the beneh away from the lake are considered to have only local visual
impact congiderations, Creek sctbacks and walercourse environmental considerations regarding
Peachland Creck would need to be incorperated into the planning and operation of aggregate
extraclion operations  this arca, Neighbowrhood issucs would include traffic considerations
through residential neighbourhoods along Princelon Avenue,
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Figure 20: Appregate Resowyces of Peachland
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1160 STRATEGY

The primary objective of the strategy is to develop an aggregate industry management system
(hat meets the needs of consumers, producers, residents and regulators in an equitable and
sustainable manner.  The [ollewing scction  outlines recommendations  for  aporegate
management.

11.1  Aggregate Managemen! within the Central Okanagan

b z b

The aggregate management strategy and associated policy was desipned to

» ensure u level playing ficld between producers in the region;

» maximize the efficient usc of the aggregate resource,

v minimize lend use and neighborhood conflicts;

«  minimize envirenmental impacts; and ‘

« streamling the permit process between agencics with overlapping jurisdictions,

Implementation of the management plan will require invelvement from local and provincial
governmemnts ax well as industry representatives. Commitiees such as the Growth Management
Stratepy Steering Committes, (he Growth Management Sirategy Working Commitiee, and the
Intergovernmental Advisory Commitice will play important reles in the exccution of the plan.
Local eovernment will need to apply the principles at the regional level 1o pobicies withi therr
Jurtsdiction. Industey representatives and the public will provide consultation.

HZ | (]r_o W'{:h_ IV[I gement ‘-» 13':; tegy

The Growth Management Program 15 led by the Regional board and includes a0 Crowih
Management Working Committee. The working Commitiee 15 comprised of local government
staff. Together they establish pelicy for the Regional Growth Strategy as outlined by the
Municipal Agr (REBC, 1996). The mandate of 1he Regional Growth Stralegy is to ensure that
development is ‘socially, economically and environmentally healthy and that makes elficient use
of public facilitics and services, land and olher resources’ (RSBC, 1996). Five objcctives for the
managemen stritegy 10 be completed under the Growth Management Strategy are noted below,

1. Establish an Apggregate Working Group to coordinale regional policy development as it
pertaing to aggregate extraction and deposit. The group should include aggregate industry
representatives as well as local government engincering and planning stalf. Its mandate will

he tor

o cstablished extraction arcas within the District, based on the aggregate potential maps
sencrated by ihis study, for inclusion in the Soil Removal and Deposit Bylaw,
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co-ordimate revisions o OCEs within the Distniet {o provide consistency with the SRIDB
and other policies outlined i this strategy;

develep a regional database for apgregate supply and cotsurnption data;

develop strategies (o ineresse the use of reeyeled aggregate products, including a review

i

of specifications and applications used in other comnmunities;

co-ordinate revisions o zoning bylaws within the District 1o provide congistency with the
SRIDB and other policies outlined in this strategy; and

co-ordinate & public cducation program of the mportance ol aggrogale and safety issucs
around extraction and deposit sites.

Adopt a Soil Removal and Deposit Bylaw for the District. The objectives of the bylaw will

b to

maintain a level playing field among producers in the region;

provide an alternative policy tool to the zoning bylaw for the management of apgregate
within the region;

provide a review process that considers the interests of local government;

provide a mechanism o address impacts such as those o local infrastructire and the
neighbonrhood {eg., off-site dust, noise, visual and environmental impacts),

provide a mechanism to address long lerm reclamalion issues as they affect the
comintinty (e, reclamation phasiog and laxdseape standards);

provide a mechanism to facilitate extraction in the short tenm in locations where the
o does not support this activity, @ allow for greater utilization of the resouree (eg.,
for deposits that are threatened by slerilization due to the construction of roads, structures
or uhilities);

outline where public mvolvement is required in the review process: and
provide long term certainty e producers that their operation will not be threatened by

loval 1ssues as long as a vahd permit under the SRIDE j5 held and the conditzons outlined
therein are met.

Establish an Tmplementation Agreement as permitted under Section 868 of the Municipal Act

with relevant provincial agencies to coordinate the management strategy outlined in this
report. The Implementation Agreement will:

ebha
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o outling the permit process with agencies of overlapping jurisdictions,

e coordinale the process 1o address violations, such a5 the overloading of haul trucks;

s nclude a provision {o enable local govermment to review annual reclamation reports
submitted by producers 10 MEM;

e include a provision that requires both the MEM and local government (and LRC, if
applicable) to sign off on the reclamation works prior to relcase of the sceurity;

+ delincate clearly those issues regulated under the SRDE Permit and those regulaled
under the Mines Permit; and

» outline mechanisms for mediation in the case of a dispute,

Figure 13 outlines the permit process when MEM is required to be involved (e.g., for large
extraction operations). Figure 14 outlines the permit process when st is likely MEM will nnt
be involved (e.g., deposit applications and sorne Shost Term Permit appheations). Figure 14
includes a referral to MEM if, through the permit process, 1s decmed necessary.

The following table cutlines the clements of the aggregate industry regulated by the Soil
Removal and Deposit Bylaw and the Ministry of Energy and Mines Perrnit,

Local Government Ministry of Energy and Mines
e notse £ noise attenuation On-site noise attenuation for workers

Off-site noise / noise attenuation {e.g. berms,

cquipment 10CaU0N) e
Qn:site dust
n/a

infrastruclure impacts
& Lo Neighbourhood

Visual Ty
SOty .
Truck overloading - monitors local roods

accerding (o Joca) bylaws

Requires reclamation plans in accordance | Requires rsclamaton plans in accordance
with future land use with future land vse
Requires a reelamation security — may Requires a reclamaiion seounty - may waive
wajve security requirement if the seeurity | security requirernent if the sceurity
requiremoents of another agency exceeds requirements of another ageney (¢.g. ALC,
local government requirements FLC ar local government) exceeds MEM

requIrenIcnts

Talle 8 Local Government and MEM Jurisdiction
4. Consider resource needs for the administration of the bylaw provisions and permits.

5. Integrale mwansportation and land use planping with respect to aggregate haul, redirecting
roules away rom schools and residential arcas where feasible,
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ergovernmental Advisory Commitice

IS

Fond e A P e A R LA F A 8 S N PR T

“The Intergovernmental Advisery Committee (JAC) addresses issues (hat concern overlapping
juriscictions between jevels of governments, The JAC would be an appropriate forum Lo review
any legislative changes that may be required as a resutl of the strategy. For example, the option
of changing the permit process to include the approval of a SRDE permit prior to a Mines Peymit
should be roviewed by the IAC,  The permit process for an application under the Soif
Conservation Act provides a model where the pernnil is first reviewed by the local govermment
and then forwarded to the provineial agency. This model should be considered by the JAC for
the aggregale industry,

11.4 Local Government

wmwd y

Local governments will noed W ensure that comnurmity policy is consistent with the regicnal
SRDB and management plan. This will inciude items as outhined below.

1. Review and amend QCP extraction policies to ensure that they are consistent with the SRDB
and with other OCPs across the Regional District. Example wording in an OCP may be:

“xtraction and processing of sand and gravel will be penmitted 1 arcas designated as
Soi] Removal Areas, subject to the issuance of a permit under the Soil Removal and
Dieposit Bylaw and reguired provineial permi” and

“Temporary extraction and processing of sand and gravel may be permitted in the (name
of jurisdiction) subject to the issuance of & Short Teym Permil allowed under the Sl
Removal and Depostt Bylaw and required provineial permits.”

2, Review and amend local zoning policy pertining 1o aggregale exfraction o cnsure
consistency with the SRIDB, With respect o zoming, the SRDIE would:

» regulate long term ageregate extraction in lew of zoning policy throughout the Regional
Iistrict;

» repulate the deposit of soil (in quantitics exceeding a degignated amount per year, ¢.g. 50
cubic metres); and

v cstablish conditions for the issvance of Short Term Permits for aggregate extraction in all
ZONEs.

3. Participate on the Apgregate Working Group on behalf of their jurisdiction,
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4. Implement & road radar management program 1o assess the cwrent condition of aggregate
haul roads for inclusion wn Transportation and Infrastruclure programs,  Fach haul route
should be assigned an appropriate road type classification based on anticipated loading, The
loading caleutations should Incorporate loads dus to regular talfic, ferestry and agriculiure,
as well as aggregate haul.

B

Ingtruct Dylaw ofTicers 10 pay particular atention (o the overfoading of vehicles, particulurly
during spring weigh( restrictions.

6. Review futwre land use designations within cach OCP for areas designated as Class |
aggregate potential, Consider redelining the future land use designation of these lands and
those around them to facilitate the maximization of the agpregate resource. Copsider
including Class T potential aggregate resources which g more than 12 ke from an urban
area for desipnation as future aggregate veserve zones, for development beyond the present
20 year planning horizon,

7. Implement policy that requires a former extraction site to be tested for the presence of radon

gas prior (o the construction of any nhabited spaces. I radov is detecied, the BC Building
Code regulations with respect to radon must be adhered to.

11.5 INDUSTRY

The participation of local wdustry i the development of agaresate policy 15 cssential in ensuring,

the success of the monagement plan. Thore are a numbor of ways industey members can
pacticipate inhis endeavene. These are outlined bolow.

I, Participate on the Agaregate Working Group on hehalf of the industry.

£

Provide annual pumbers of apgregate production and supply (0 local and provincial
govermments, such that overview demand and supply fronds may be tacked and projections
made,

3. Selfregulate to prevent the overfoading of trucks, which can be detrimental 1o road pavement
condition.

4. Help to promote the industry and provide public education on the importance of aggregate to
the community.

5. Be a ‘good neighbour’, Comply with hours of operation as defined by Jocal bylaws and
mimmize ruck trafflic during peak traffic hours.




Aggrepate supply and Demand Study - 87 - June 5, 2000

12,0 FINANCING STRATEGY

There are potential tools for financing the management strategy. Some of these tools are
implemented currently by some of the local governments, athers are not currently used. The
following scetion reviews current revenues being gencrated to date and assesses potential
sourses as well as potential costs,

12,1 Revenues

Potential revesues generators with respect to the aggregate industry inctude business licenscs,
comnercial vehicle licenses and, through a Soil Removal and Deposit Bylaw, permit foes,
reclamation securilies and volume based fees. These are discussed helow,

12.1.1 Business Licenses
Business licenses for aggregate pits, quarties, and the related businesses for asphall and

conerele production are used by all four local governments in the Study Area. The curremt
rales arce noted below, Business license rates in the District are as oullined in the chart below,

Lake Country 350 for any business

Kelowna ‘l $207.94 for a Sand and Ciravel ML or QLI!{-\I‘
S125 .00 for a Contractor - 1™ license
L ora Contraelor - 2 4

Peachland ot Impsiiess

§ 75.00 1’.1):_‘_._“&;1_‘}}_)’ MIsiness

Table 9; Business License Hales

o There is potentiol to increase revenues by increasing business license fees to reflect
adiministration and enforcement.

®  There is potential to standardize the fees across the Disirier to establish an cgual playing
Jield with respect 1o business licenses for aggregate prodhcers,

12.1.2 Commercial Vehicle Licenses

Municipalitics are able to charge fees for commercial vehicle licenses as regulated by the
Mameipal Acl. Within the Central Okanagan, the Cily of Kelowna and the Distriat of
Peachland eharge a fee for 4 commercial license per vehiele, Lake Country does not currently
have & commercial vehicle license fee and the Regional District canpot impose a foe,
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Tadh

. l Lalke Count) kelowna Peachland RDCO
Commorcial
Vehicle Mot used %2510 40 por 540 per truck N/A
License Cost gk

Table 10: Commereial Vebiele Liconse Rates

The revenues generated from the conuncercial vebicie licenses are submitted 1o the Union of
British Columbia Municipalities minus an administration fee per license. They are paoled
with other with the funds from other municipaiitics, and at the end of the year are returned to
cach mumicipality on a per capita basis,  For example, the City of Kelowna receives
approximately $48.000 per annum from this fund.  Administration charges for this arc
approximately $15,000, leaving $33.000 that could potontially be identified specifically for
infrastructure purposes, in addition for bylaw enforcement.

*  The District of Lake Cowntry should consider implementing a commercial vehicle fee
licenging program, with a portion of the funds being directed to infrastructure and
maintenange.

* The municipaliries within the District should consider applving the proceeds received
Jrom these fees, less administration charges, divectly to infrastructure and maintenance.

12.1.3 Soit Removal and Deposit Bylaw

Aonumber of fecs are permitted within a Soil Removal and Deposit Bylaw. These include a
permit fee, a reelamation seeurity, and volume hased fees. (Sce the Excoutive Surmmary for a
discussion on the advantages and disadvaniages of volume baged fecs). In addition, a Soil
Remowval and Deposit Bylaw may impose Ones {or contravention of the bylaw.

Feos for existing soil removal and deposit permits vary by Jurisdiction around the provinee,
Some bylgws are for soif removal only, some bylaws are for soil deposit only, Other bylaws
are for both soil removal and deposit. Therefore, the application of permit and volume based
fees can vary greatly from jurisdiction fo jurisdiction.  In addition, while regional districts
may charge 4 permit fee and require reclamation securities, they may not charge a volume
based fee. The reason for this is that the intent of the volume based foc s 10 compensate [or
the impact of the aggregate havl over roadways. Since it 18 the Ministry of Transportation and
Highways that builds and maintains roads within regional districts, they are not parmitted to
charge a volume based fee for road repair. The result is a potential to have great dispanity
will respect te fees between adjacent jurisdictions. It is the objective of this study 1o
minimize disparity between the four local governments within the Central Qkanagan,
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A summary of the fues Tor existing Soil Removal and Deposit Bylaws is outlined below.
Corrently the Bistrict of Lake Country has a bylaw that regulaics both soi! removal and
deposit (Soil Regulation Bylaw 95-015), while the City of Kelowna hag two bylaws, one for
soil removal (Soil Removel Bylaw No, 6933) and another for deposit (301l Deposit Bylaw

No. 8504).

Lake Country

Kelowna

Peachland

RDCO

Permit Fee

Require business
license - § 50

reposit - no fee
Removal - $50

Mo exisling
bylaw

No existing
bylaw

Volume Baged
Fee

no fee

Deposit - no fee
Removal - na foo

No existing
bylaw

Mo existing
bylaw

Reclamation
Sceurity

no fee

Dieposit - no fee
Removal -- no fee

Nao existing
bylaw

No existing

bylaw

Talle 11: Summary of Fyisting Soif Removal and Deposit Fees in the Contral Glianagan

The table below summarizes a yange of fees charged for soil removal and deposit in British
Columina. As noted shove, the objectives of the bylaws vary from jurisdietion to jurisdiction,
and this is reflected in the fec vaviation. The date of adoption {or the bylaws vary from 1961
10 1099, Dylaws from 12 different municipalitics across the provinee were reviewad.

Yolume Based Fee

Permitl IFFee Reelnnmation Sceenrity

Varies from $0.26 / m*
40 $0,50 /m’

Varies from $2.50 10
_51,000.00 per permit |

Varies from $2000 7 ha
1o 57000 / ha

TPee

Tuble 120 Sumamary of S1THE Fees from Across the Provinge

12.2 Expenses

The following fable Mustrates an cstimate lor the anticipated administration of a Soil
Removal aud Deposit Bylaw in the Central Okanagan, considering that there is currently
approximately 25 agpeegate pitg and quarnies within the district,




Aggregate Supply and Demand Stady

=90 -

July 3, 2003

Administration

510,000 per annum

FErforeement

Pavement Management / Road Radar

$20,000 per annum

$230 per lane km

Table 13: Summary of Potentiat Exponzes Resulting from o SRR
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13.0 SUMMARY

The Aggregate Supply and Demand Study was undeviaken to provide an inventory and
assessinent of aggregate resources within the Central Okanagan. Based on the assessment, a
comprehensive management strategy for the indusiry was developed in order 10 make
alfeient use of the resource, minimize land use conflicts, streamline the permit process, and
avold the sterilization of the resource due 1o whanization,

The inventory revealed a potential shortfall of 20 million tonnes over the 20 year study
horizon, based on an assumed growth rate of 2,5%, a consumption rate of 15 tonnes per capita
per year, and permilted supply figures from July, 1999, Providing for the projected demand
requires cither permitting additional sand and gravel sources or a relying more on quarticd
crushed rock, According to published IHerature, quarried rock has production costs 25 to 30
% greater than that for sand and gravel sources. Therefore, grealer reliance on quarried
erushed rock would resull in increased costs.

Mapping was conducted to identify areas of aggregate potentisl. The aggrogate potential
mapping identified areas of caisting wban development and Agricultural Land Reserve for
the purposes of land planning. While apgregate extraction in the ALR is not prohibited, it
does yequire the additional approval of the Agricultural Land Commnission through a permit
under the Soil Conservation Acr. The ALC requires that the land be restored sueh that the
overall agricultural capability of the site is increased. The following high (Class 1) potential
area, and the corresponding urban development and ATR has been identifed:

e Total Clags | Gross Arcac= 82 s, km,
s ALR/ Usban Areac= 1218 sq. km
e Met Class T Area = 60.2 sq. Jomn,

doh1 Tuext Steps

Managing the resouree veguires an integrated worldng relationship between loca, regional
and pravineial governments and the industry, Tn order (o streamline the permitting process a
strategy was developed 10 provide a predictable process and requireracnts for applicants. The
strategy includes the development of;

» an Agercegale Working Group to coordinate regional policy development;

» aregional Soil Deposit and Remaval Bylow,

* an Implementation Apreement with relevant provincial agencies regarding
aggregate policy and process;

2 roview by the Tnter-governmental Advisory Commitles regarding the permit
review process and corresponding legpslation; and '

«  policy amendimenls to OCPs and zoning bylaws within (he region.
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With a cooperative effort to establish clear prioritics for the long-term extraction and deposit
of aguregate, the resource will remain available and affordable for future generations, while
minimizing land use conflicls and contributing to the continued growth of our communitics.
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GLOSSARY AND ABBREVIATIONS
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Tigure : Gravel Depesit over Aguifer (MEM, 1995) Figure 1 Gravel Deposit ever Bedrock (MEM, 1995)

ALC. Agriculture Land Commission.

ALR. Agriculture Land Reserve.

aggregate, Sand, gravel, eroshed stone and guarricd rock,

aguifer, A peological formation thal 1s made up of porous, permeable materials that are
saturated with sufficient waler to result in adequate flows of water inlo wells, boreholes and
springs.

asphalt concrete. The waterial commonly used as asphalttop conrse for road structures,

hedrock. The solid rock that uaderlies the soil and overburden, or that s exposed at the
surlace.

bentonite clay. Clay used 1o make liners for sewage lagoons and detention ponds,
borrew piis. A pit containing resources of sand and gravel, are often excavated to provide
low guality fill (e.g., overburden) for construction aclivities such as road building and

landscaping.

Chief Inspector, The Chief nspector of Mines appointed by the minister and includes 2
person designated by the ehief inspector 10 act on behalf of the chief inspector.

olay and marl pits. A pit opened Tor special siteations requiring such material, As clay can
help reduce seepage, it is often used to line dugouts, water reservoirs, or ditches.
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construction aggregare. Includes but is not Hmited o sand, gravel, crushed stone, quarry rock

y
and similar materials used i the construction and maintenance of roads, bridges foundations
and other civil and structural projeets.

construction purpose,  Tocludes, without limitation,

() the building or maintenance of a road, ratlway bed, runway, berm, dam, impeundment,
breakwater, dike, levee, foundation, rock wall and other similar thing, and

(b)  the providing of fill and riprap.

crushing. Crushing is a process whereby gravel or rock is broken down to improve s
gradation, merease stability and/or maximize utilization of the resoure,

CEAA. Canadian Tovironmental Assessment Act.

decorator rock. A rock classified by MEM as a mineral used for a ground cover in landscape
applications,

dimension stone. A rock or slone product that is cut or split on 2 or more sides, and includcs,
without limitation, tiles, facing stone, crushed rock that is reconstituted into building stone,
headstones, monuments, statues, ornamental furnislings and other simtlar components, but
does not include crushed, cut or split rock that is used for a construction purposc,

Ligirier I this study, the Regional Distriet of the Central Okanagan.

District Inspector. A person appointed by e chiefl mspeclor as an inspector with
responsibility for a designated arca within British Columibia,

DO, Departznent of Fisheries and Qceans,

EAA Environmental Assessment Act ol British Colambia.

ISAL An ESAL s one 80 kN (18,000 1b) load applicd by & single, dual tired axie. A tandem
dual axle confignration, with a load of 32,000 Ib similarly applies onc ESAL. Leads applied
Lo the pavement by any other axle and loading configuration can be assigned the appropriate
ESAL value.

FLC. Forest Land Commission

FLR. Forest Land Reserve,

gravel. Unconsolidated materials that are made up of rock fragments 2 mm to 7.5 cm in
diameter,
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grounchwerer. Water that pagses through or stands in the soil and underlying overburden or
bedrock layers,

IAC Intergovernmental Advisory Committee.

Inspector. A person appeinted by the chief inspector as an inspector of mines,

LRC As of Aprii 1%, 2000, The Agricultural Land Commission and the Forest Land
Commission became inlegraled inle one administrative body.

LRMP. Land and Resource Managemont Plan.

MELF. Ministry of Envitonment, Lands and Parlks.

MEM. Ministry of Encray and Mines,

mine. Includes:

(&) a place where mechanical disturbance of the ground or any excavation is made to
explore for or to produce conl, mincral bearing substances, placer mincrals, rock
limestone, carth, ¢lay, sand, or gravel,

(1) all cleared arcas, machinery and equipment for nge in servicing o mine or for use in
connection with a mine and bwldings other than bunk houscs, cook houses, and

related residential Tacilitios,

() all activities meludimy cxploratory drilling, oxeavation, processing, concentrating,
waste digposal, and site roclamation,

(1) closed and abandoned mines, and
() a place designated by the chiclingpector as o mine,

mineral. An orc of metal, or a natural substance that can be mined, that is in the place or
position in which it was originally formed or deposited or is in talus rock, and includes

{(a) rock and other materials from mine tailings, dumps and previously mined deposits of
mincrals,

{b)  dimension stone, and

() rock or a natural substance preseribed under section 2 (1) of the Mincral Tenure At
but docs not include

4

) cogl, peltroleum, natural gas, marl, earth, soil, peat, sand or graved,
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(c) rock or a natural substance that is used for a construction purpose on land that 35 not
within a mineral e or group of mineral Giles from which the rock or natural
substance 1s mined,

(H rock or a naturai subslance on private land that is used for a construction purpose, or

(&) reck or a natural substance preseribed under section 2 (2) of the Mineral Tenure Act.

mireral claim. A claim to the minerals within an area which has been located or acquired by a
method set out in the regulations and includes 2 claim {o minerals recorded under one of the
formoer Acts;

MOTH. Ministry of Transportation and Highways.
MOU. Memorandum of Understanding.

natural ageregate. Sand and gravel depesits that oceur in the fandscape,

nop-mineral materiols, Sand, gravel, and rock products {or a construction purpose.
QR Official Community Plan.

operation. As used in this report, an operation refers to all of the active work and processing
arcas within a site, including the pit or quarty ares, stockpile and storage areas, haul roads,
processing sites, welgh scales, oic.

overburden.  The unconsolidated material between the soil layer rooting zone) and the
bodrock, excluding the economically valuable sand and gravel layors. Overburden is typieally
comprised of glacial til}, and/or freshwater or marine sediments. Sand and gravel deposits arc
often sendwichod between lavers of overburden,  IF averlrorden overlavs a sand, gravel or
stone deposit, it will peed 1o be removed prior 1o extraction.

overfay, A layer of asphalt concrete laid over an existing pavemeut stracture.

pavement structure. The entire structure forming a road including the subgrade, granular
subbage, crushed granular base and asphall concrete,

pit. For the purpose of this report, a pit 18 defined as a place designated by the Chief Inspector
of Mines 48 a mine for the extraction and processing of sand and gravel.

polvgon. A polygon is a shape on a map with a certain colour that shares a physical
characteristic with other shapes of the same colour. For example, in this study, yellow shapes
represent arcag with Class U aggregate potential,

guarry, For the purposce of thas repart, a quarry is defined as a place designated by the Chief
Inspector of Mines as a mine for the extraction argl processing of non-mineral rock.
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reserve. Sand and gravel or bedrock that is currently covercd under & Mine Permit and is
therefore avaitable for production.

resouree. Sand and gravel or bedrock that has potential for aggregate production and may or’
may not be avalable for production. A deposit may be defined as resource irrespective of
extraction constraints such as sterilization by urban development,

rip rap. Rip rap is large diameter rock used 1o Tine erecks and lakes for protecton against
crosion.

RMDRC, Regional Mine Development Review Committec.

sand. Unconsolidated materials that are primarily made up of rock particles 0.06 mm to 5.0
num in diameder.

SCA. Boil Conservation Act (of British Columbis).

sereening,  As many deposits contain mixtures of both sands and gravels, they arc often
screened to sorl the different sizes of aggregates required for different constivetion purposes.
soereening alse provides & means of separating sand from the gravels, and removing waste
materials such ag silt

site. Tor the purpose of this report, site refers to all of the disturbed and ondisturbed land
williin the Jogal boundadies of o lease ot property.

serdd, The wneonsalidated matemal on the mmmediate surface of the Iand that serves as a naturat
medivm for the growth of plants.

SRIE B Remaoval mxd Deposit Bylaw,

subsofl. The soil Tayer betwoen the topsot]l snd the overburden, Subsoil lavers may show
differences m colour (oflen reddish brown or mattled), clay content, structure and chemistry
(c.g., salinity, sodicity} compared to the topsol and averburden,  Subsoils typically contam
some plant roots and are the maximum depth of rooting,

topsail,  The upper most soil layer that i commonly characterized by dark-coloured,
organically-enriched materials, Topsoil layers can be very thin, but arc commonly 10 1o 30
e deep. Itnormally meludes (he surface layer of plant litter. The majority of plant roots arc
located in the topseil layer,

talus rock. A reck that oceurs o fragments or particles lving on or above or adjacent o the
nlace or position in which it was originally formed or deposited.

JBCM. The Union of BC Municipalitics,
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waskhing,  Waghing of gravel typically takes place when there is a requirenient for clean
construction materials that do nol contain large quantities ol non-granular materials (e.g., i
or fine granular material (e.g., sand). Finer gravels are commonly washed Lo remove sands
and other material that accumulate during extraction and processing, or that were oviginally
preseit. The outwash [rom the washing operation is ofien piped into ponds to separate fine,
solid materials, and to allow recyeling of the wash water. Depending on its characteristics,
some finer malerial may be collected for further processing.

watertable. The upper surface or elevation of the groundwater that 1s within the aquiter that is
closest to the ground surface,
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EBRA Engincering Consultants Lid. (EBA)
ENVIRONMENTAL REPORT - GENERAL CONDITIONS

This report incorporates and 3¢ subject to these “General Condilions”.

AL USE QF REPFORT

This repert portaing to a specific site, a specific
developmient, and a specific scope of work. [t & not
applicable o any other sites, nor should 11 be relicd
upon [or types of development ofher thun those o
which il refers,  Any variation from the site or
proposed  development  would  peccssitate a
supplementaty investizalion and assessment.

This  repert and the pssessments o
recomymendations contained in it are intended for the
sole use of ERA s cliont. EBA docs not aceept any
respongibility for the accuracy of any of the data, the
analysis  or the recommendations  contained  or
referenced in the report when the tepott s used or
reted upon by any parly otbor than FBAs olient
unless otherwise authorized in wreiting by TBA, Any
umtithorived use of the report i at the sole rigk of the
LT

This vepart 15 subjeat to copyright aud shall not be
reproduced cither wholly o mpart without the prior,
writlen pormission of BEBRA. Additional copies of the
vepart, if requived, may be obtained upon request.

A2 LIMEIFATEONS OF RETORY

Thiz veporl is based solely on the conditions which
existed onosite ot he Gme of LB1I3A s investipation.
The elient, and any other partics using this reporl
with the express written congent of the client s
EBA, acknowledge hat coneditions afTecting the
civirommental assessment of the sile can vy with
time and thal the conclusions and rosoaumendationi
st anl i this repart are Hme sensitive.

The elient, and any other party using this teport with
the express wrilten consent of the clicnt and ERA,
also ackrowledge  that  the  conclugions  and
reeontnendations set out in thig report are bascd on
timited observations and lesting on the subjeel site
anl that conditions may vary across the sife which, in
tarn,  could  afieet the  conclustons and
recommendations made.

The client acknowledges that BBA s neither
gualthed o, nor is it making, any rceommaendations
with respect to the purchase, sale, investment or
developtont of the property, the decisions on which
are the sode respongibility of the elient,

AT Toformation Provided to EBA by Othicrs

Thring  the performance of e work and  the
preparation of Lhis report, EBA may have relicd on
information provided by persons other than the ¢lient,
White LEBA endeavours 1o verily the acouracy ol
such information when instructed to do so by the
client, BBA sceepls no responaibility for the aceuracy
or the reliability of such information which may
affcet the report.

A LAMITATION OF LIABILITY

The client regopnizes that  property  comaining
aontaminants and hazsrdous wastes creates a high
risk of claims brought by third partics arising out of
the presence of thoze materiata.  In consideration of
these risks, and in consideration of EBA providing
the services requested, the client agrees that ERAs
liability to the client, with respect to any issucs
relaling to contaminants or other hazardous wastes
located ot the subpect site shalt be lhnited as follows:

(1) With rospoet lo any claima brought apainst
ERA by the ¢hent arsing out of the provigion
ar failure o provide services hereunder shall
be Timited £ the amount of fees paid by the
client to BIA vnder this Agresment, whether

the action is based on breach of contract or
Lort;

() With respeet to elaims Drought by third partics
arising out of the prasence of conlminanty or
hazardous wastes on the subject sile, the elic
agroes (o indemnily, defend and bold harmless
EHA from and againgd any and oll claim or
claing, action or actions, demands, damages,
pelialtics, fines, losses, costs and expenses of
every nature and kind whatsoever, inchuding
solicitorclicnt costs, arising or alleged (o arise
cither in whole or part out of services provided
by EBA, whether the ¢laim be brought against
BRA for breach of confract or tart.




EBA Engineering Consultanis Lid, (KBA)

ENVIRONMENTATL REPORT - GENERAL CONIITIONS

A JOB SITE SAFETY

EBA i3 only wsponsible for the activities of its
ciployess on the job site and is not responsibie Tor
the supervision of any other persons whatsoever, The
presence of ERA porsonnel on site shall not be
construed inany way to relieve the elient or any other
persons on gile from their responsibility for job site
safuly.

AS  DISCLOSURE OF INFORMATION BY
CLIENT

The client apgrees to fubly cooporste with EBA with
respeet to the provision of atl available infosmation
on the past, presend, and proposed congditions on the
site, including bistorical inlormation respecting the
use of the site. The client acknowledges that in order
for BBA to properly provide the scrviee, EBA is
relying upon the [ul} disclosure and accuracy of any
sueh infermation,

A6 STANDARD OF CARE

Services performed by FRA for this report have boen
comducted in a mannet consistent with the fevel of
skill  ordinarily  cxercised by members of  the
profession  currently  practicing wnder  similar
conditions in the jursdiction in which the services
are providesd.  Bogineering judgement has heen
applicd i doveloping  the  conchiions  and/or
recormmendations provided in iz veport. Mo
warrally of guarantes, express or implied, b onade
CONCEINIL e test results, SORMEnE,
reaonunendalions, or any othur portion of this repart.

A EMERGENCY PROCEDURES

The chient undertakcs o inform ERA o all hazardous
conditions, or possible haenrdons conditions which
are knewn o it The elienl recognizes Lhat the
gelivities of ERA may uncover previously snknown
hazardous materials or conditions and that such
diseovery may result in the neeessily o ungerake
cmergency procedives W protect EBA cmployces,
othor  persons  and  ibe  environment Thesa
procedures may involve additionnl costs outgide of
any badgets previeusty agreed wpon. The client
agrees to pay BDA for any expenses incurred as o
reswll of such discoveries and o compensate T3RA
hrough payment of additionad fees and oxponses Tor
time spent by HBA {o deal with the conscquences of
such disoovercs.

AB NOTIFICATION OF AUTHORITIES

The elient acknowledges (hat in cortain instanecs the
diseovery of hazardous substances or conditions and
mnterinls may require that regulatory agoneics and
other persons be informed and the ¢lient agrees that
nelification to such bodies or persons ag required
niy be done by BEA in By rensonably oxereised
diserction,

A0 OWNERSIHF OF INSTRUMENTS OF
SERVICE

The elient acknowledges that all reports, plans, and
data generated by EBA during the perlonmance of the
work and other documents preparcd by EBA arc
considered fts professional work product and shall
remain the copyright propery of ERA,

AdD ALTERNATE REPORT FORMAT

Where EBA submits both clectronie file aml hard
copy  versions  of reports, drawings  and  other
projéct-relates) docwmentz and  deliverables
(collectively  termed  BRAT:  insfruments  of
professional service), the Client agrecs thal only the
signed and sealed hard copy  versions shall be
considered final and fogally hinding. The hard copy
versions subotftled by BBA shall be the original
documenty for record and working purposcs, and, in
the cvent of a dispute or diserepancies, the bard capy
versions shall povern over the electronte versions.
Frtherngors, the Cliend aprees and waives afl Tuture
right of dispule that The original hard copy signed
version wehived by EEA shall be deomed 1o be e
averadl ariginnl for the Projeot.

The Chient agrees that both clectronic fle and hard
copy versions of EBRA s instroments of profesgional
service shalt not, undor any creomstanees, no matter
who owns v uses hem, be altered by any party
except EBA. The Client warrants that BRAs
insiruments of professional service will be used only
and cxactly as submitted by BI3A.

The Clienl reaognizes and agrees that clectronic files
submitied by BIA have been prepared and submitted
uging specilfic software and hardware systems, FDRA
makes oo representation about the compatibility of
hese es with the Client’s current or fature sollwarg
anc hardware systoms.
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1.0 ORIGIN AND DISTRIBUTION OF DEPOSTTS

Understanding the underlying geology and natare of recent surficial
materials is important to the lecation of aggrepates uscful for
constructon,

The following deseribes e origm of aggregate doposits in iwo
scetions. The first will deal with sand and gravel deposits which
oceur naturally in the landscape. The second will address bedrock
deposits which have the greatest potential for gquarried aggregate
exfraction. Deposits of specialty materials such as landscape rock
and clays suitable for brick will also be covered.

1.1 Sand and Gravel verses Bedrock Sources of Aggregate

Agpregates are provided 1o s essentially in two kinds of geological
deposits. The first come as sand and gravel deposits (known as
surficial matericls), The second i made available to use through
bedrock deposits that are of suitable dengity and quality to provide

quarried rock,  The following sections will outling the origin of

cach type of deposit infum.

1.2 Topoegraphy and Bedrock Geology of the Central
Olanagan

The Central Okanagan is located at the castern cdge of the
Thompszor  Platean, a  subdivigion ol the Intenor  Platcan
Physiograptie Remon (Molland, 1976).  The Thompson Matean
cansiss of 2 gentdy rolling upland surface of low relicl. Tlevalions
range from 342m et Okanagan Lake to 1600m in the upland
regions, The rivers and streams of the area drain into Okanagan
Lake that nltimatcly flows info the Columbia River system via
Okanagan River,

The description ol the bedrock geology for the study area is laken
from Tempelman-IKKhuit (1989) and Jones (1938), The present
physiography dates back four hundred million years when plate
tectonics welded the former Pacific Ocean 1o the margin of the
North American continent. This ereated ridges of metamarphic and
plutonic bedrock oremated in a north-south direction.  About 50

mitiion years ago (early Tertiary), plate tectonics caused uplifi of

the area accompanied by extensive volcanism (extrusion of the
Kamloops Group). A long period of relative stability followed,
during which erosion and deposition formed a low.reticf landscape
with gentie stopes and low llls, During late Tertiary, the arca was
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subject to uplifl agwn, followed by a renewed period  of
downcutting, with the stream valleys deeply incising into the old

&

erosion surface.
2.0 BEDROCK SOURCES OF AGGREGATE
2.1 Paleozoic Metamorphic Roek

The crystalline gneisses and schists of the Shuswap and Okanagan
Metamorphic Complox are probably the oldest rocks of the region.
The metamorphic character of the rocks bas made them appear 10
be more like typical Precambrian metamorphic rocks. These rocks
are now classified as Carboniferous to Triassic in age and some
discussion as to age still remains, The contact between the Shuswap
and the Okanagan mcotamorphics is  gradational and  strikes
approximately north-south near the confluence of Mission Creck
and 1ts tributary, Pearson Creck,

For the purposes of crushed stone aggregate, these rocks offer the
largest areal extent of potential source rock. The more massive
units, without strong foliation and only minor amounts of mica-
filled partings, would be the best rock rypes.

2.2 Muesozoic Rocks
2.2.1 Upper Trinssic ov Lower Jurassic Rocks - Sedimentary

Upper Triassic or Lower Jurassic rocks, represented by rusty
weathering, black pyritic slates | phyllites and arailiites are mappod
om the west side of Okanagan Lake around Wilson Landing and as a
narrow band paratleling the lake shore on the cast side of the leke
porth of Kelowna, The potential for acid rock draivege from these
rock types would suggest poor potential for aggregate material.

2.2.2 Midile Jurassic Rocks — Nelson Plutonic Intrusives

In the Central Okanagan District, the rocks of the Middle Jurassic,
being intrusive rocks rather than softer beating sedimentary
sequences, do have potential for crushed stone aggregate
production, Granitic and granodionitic intrusive rocks extend across

much of the west side of the area, including the upper reaches of

Trepannicr Creek and flanking the Coquihatla Connector. On the
sast side of the fake there is a smaller window of Nelson Plutonic
rocks of Middle Jurassic age that extends roughly northwest-south
zast through the community of Ellison Lake. This is mapped as a
massive granitic to granodioritic body.
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Thase rocks should hove petential for crushed sione aggregale
whare i iy sufficiently unalicred and massive,

2.3 Tertiary Rochks
2.3.1 Tertiary Voleanic Rocks

Tertiary volcanics underlic much of the Westhank and Westside
communitics and are found capping many of the hills on the
Okanagan Plateau to the east of Kelowna,

Generally these rocks are of low strength which indicate low
potential for aggregate resource.  The exception are the platea
basalts, discussed below,

2.3.2 Platean Basalis

These rocks are Pleistocene in age (approximately 750,000 years
before present). Lambly Creek Basalts occur along Lambly Creek
and underlying Lakeview Heights on the west side of Okanasgan
Lake, They are rusty weathering basalty with soane columnar
jointing.

There is potenticd for rack in this unit which might be suitable for
road sub-grode matericl. The colmmar fores mey have greater
verlue as landsceaping rock,

340 GLACIAL HISTORY AND THE ORIGIN OF
SURFICIAL DEPOSBITS

At the begimning of the tast major glacial cpisode (Fraser
Claciation), ice accumulated in the high mountaing and then
gradually spread o valleys and lowlands. About 14,500 years ago,
when the Cordilleran lce Sheet was thickest and most extensive at
the climax of Fraser Glaciation, ice flowed generally southward
across the study area (Fulten, 1965). The rounded ridge tops
suggest thal the enlire arca was completely overridden by jce at this
time, depositing till at the base of the placier,

Deglagation accurred between about 14,000 and 13,000 years ago.
As the ice cap melted the uplands emerged from beneath the ice
hefore lower arcas (Fulton, 1909). As the glacier, now confined 1o
the valley floor, lowered, several large meltwater channels formed
along the margin of the Jce on mid-clevation slopes. As the ice
downwasted  Torther, extensive  glaciofluvial  sediments were
deposited, largely on the mid and lower slopes on the castern side
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of the valley. These deposits typically occur in the landscape as
glaciofluvial terraces, Fang and raised dellas, FElevabong of these
deposits range generally from 400m to 600m. Exampics of these
surfical depesits cccur in East Kelowns, Crawford Dstates,
Southwost Mission, and the cast side of Wood Lake.

fee-tongues Blocked drainage so thal Glagial Lake Penticton (Roed,
1995) was created, depositing glaciolacustrine sediments (silts and
clays) along the valley bottom. Locations of clays in the Central
Okanagan melude the Glenmare Valley and the Klassen Road arcea
in North Rutland.

The clays that were deposited by glacial lakes hold some potential
Jor brick manufucturing.

During post-glacial times, natural processes have re-worked some
glacial sediments and weathered bedrock to redistribute them as
colluvium (sediments moved by gravity)y and fiuvial (sediments
moved by post-glacial rivers and streams) sediments. Crecks and
nivers that have graded 1o the present day fake Jevel have downcut
into glacial deposits ereating lerraces, benches, and steep-sided
scarps.

This section gives the typical characteristics of surficial materials in
the Contral Okanagan.

3.1 Glaciofluvial Materials

(Hacial meltwater streams near the end of the most recent glaciation
deposited glaciofhwvial materials, Sands and gravels accomulated
slong 1ee margims and on wop of melting ice (ce contact deposits),
and downstream of glaciers (mstwash plaing).,  Where outwash
streams flowed onto flat ground, fans were formed. Where outwash
streams drained into former jakes, deltas were created. Postglacial
streams have cut down through some outwash plains and fans
transforming,  them into  terraces. Glaciofluvial  sediments
commonly overlic tll.

Glaciofluvial materials consist of sand and gravel with small
quantities of finer material. Sorting and bedding characteristics arc
variable depending on the mode and site of deposition,
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Gravels range from unsorted (o well sorted, and bedding can range
from absent to well defined (sce Photo 4). Gravels fend (0 be
subangular to subround.  Tee-cantact deposits may have distorted
bodding, shump structures and faults as a result of settiing and

collapse duc Lo meltimg of supporting iee,

The sands and gravels of glacioflwdal meaterials form a matrix that
is highly porous and permealie, and thus they form relatively dry
and well drained sttes. The material is non-cohesive, and so tends
to shump when exposed in steep slopes (greater than 70%6) and road
cuts. Glacioftuvial sands and gravels are primary potential sources
af aggregate.

3,2 Fiavial Materials

Streams have deposited fluvial gravels in post-glacial time. These
sediments arc loosc, non-cohesive and the deposits are highly
porous and permeable.  Associaled landforms, such as floadplains
and paris of fans that are close to stream-lovel, bave high water
tables and arc moderately to imperfectly drained.  Floodplaing are
subject 1o periodic mundation during gk flows, Flavial terraces
stand above present day ereek-levels and are relatively well drained
and dry, and good focations for roads and landings.

The particle size of fhovial sediments vary in accordunce with the
strecom velocity of the location of deposition, For example, in the
upper reaches of o stream, where weoter velocitiey are high, the
sediments deposited will be boulders, cobbles and grevels. Ay the
stream goey further into the floodplein, the velocity witl slow,
releasing sonds and silis, For this reason, the lower floodplain
areay within the study arca have bagh mapped as heving secondeary
potential for aggregate production, The mid and wpper stream
reaches, where gravel and cobbles are likely 10 occtr, have been
mapped as hoving primary agpregate potential. However, some
Jhwvial deposits will have envirenmental constraints relating to
aggregate production. Active stream corridors, for example, are
protected under the Fisheries Act).  All-activities in these areas
must adhere to the Land Development Guidelines for the Frotection
of Agueatic Habitar (Chilibeck, 1995). A fhevial terrace, on the
ather hand, may be a suilable distance owwy from an aclive

channel, and thergfore may be accessible for the parposes of

aggregate extraction. Fluvial deposits must be considered on a site
specific basis.
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A3 TiH

Till is deposited directly by glacier ice and usually existz as a
veneer, blanket, or mantie of varizble thickness over the underlymg
bedrock surface. It typically consists of a fine-grained matrix (silts
and clays) that swrounds and supports clasts (particles of sands,
gravels, cobbles and boulders) of a variety of sizes, shapes and rock
types.  Tilt characteristics, such as grain size distribution
consolidation grain size distribution, vary according to specific
processes of deposition by glacier ice. These deposits can be highly
variable and gradations in texture and consolidation can vary over
short distances. Over the last 12,000 years, the upper half metre to
one mebre of these deposits have weathered creating  loose,
permeable soils,

For the purposes of this study, fill is considered to have secondary
potential for sand and gravel extraction. This s due to the large
percentape of silts and clavs that (ypically form the matrix of these
deposits,  While sands, gravel, and cobbles will occur within this
matrix, the gquaniity of fines present gencrally mae  gravel
axtraction economically unfeasible, due to g high waste content aned
demanding processing requirements.

3.4 Colluvinm

Colluvial materials have aconmlated during post-glacial time as a
vesult of gravily-induced slope movement, such as sol creep and
landslides.  The physical characteristics of collevium are closely
related 10 dts source and mode of accumulation,

Four processes generally create colluvial deposits. These are
rackfall from bedrock bloffs, soud creep in weathered bedrock, mass
movement procosses in pullics (debris flows and debris slides), and
rockslides and rock slumps.

Rockfall fron: bedrock bluffs typically forms talus slopes. Talus 15
typically loosely packed rubble or blocks with little interstitial silt
and sand near the surface, and i3 rapidly or well draned.

Colluvial veneers and biankets develop where weathered bedrock
has been loosened and moved downslope by gravitational processes
such as soil creep.  The characteristics of this coliuvium closely
regemble those of the material it was derived from. 1t is loosely
packed and vsually well drained. These slopes are mainly located
on the mid and upper slopes and the gully walls of the larger,
deeply ncised crecks.
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Cotluvial fans and cones form at the base of sleep gullies due to
deposition by debus Oows, These deposits arc generally compact,
and sorting may range from poorly sorted o well sorted, The
deposit may or may not be matrix supported, where the matrix ig
usuatly sand.

Rockslides and decp-seated shumps in bedroek result in ummocky,
irregular colluvial deposits.  Rockslide deposits consist of loosely
packed rubble and blocks with Iittde or no interstitial silt and sand
and are well drained.  Rock shump deposits contain biocks and
rubble with little or no interstitial «ilt and sand.

Colluvium is considered to have secondary potential with respect 1o
groregate production. The physical and chemical properties of
colluvial deposity very, and will depend on the nature of it's sowrce
rock and the process of if's formation.  Coltuvium may occur
primarily as broken vock, such as o talus deposit. Alternatively, it
may contain g malrix of sands, as may be found in fans in the base
of gullys produced by debris flows,  The source rock will also
determine the chemical suitability of a particular colluvial deposit
Jor aggregate production,  For example, colluvial deposits thet
contain pyrife, (such ay those which occur in the Wilson Landing
areal, have an actdiny which will react with concrete, and, s sueh,
provide o poor aspregpate vesource, D to the varialility in rock
type and panticle size, collwvium has been wapped as secomdary
prodential for ageregate extraction.

3.5 Glaciolacusirine Materials

Claciolacnstrineg  malenals consist of  fine sediments  thal
acomnulated in tce-dammed fakes. Fine sand, silt, and clay (frock
flour™), initially produced by glacial abrasion, were ransported to
the lakes by meltwater streams. Finer sediments tend to remain
suspended in the lake, and then slowly seule to the laks bollom,
Glaciolacustrine  sediments typically consist of interlayered silt,
clay, and fine sand. Dropstones from (oating melting ice, tanging
up 1o boulder-size, may he embedded in the finer material. The
sediments are usually slowly permeable 1o impermeable and are
generally  mederately to highly cohesive, depending on  the
nercentage of ciay, Beach sediments tend to be sands and gravels,
angl are toose and porous.

Glociolacustring deposits are considered to have poor (tertiary)
potential for sand and gravel producton.  There s potential,
however, for deposits with high clay coment to have potential for
brick production. Within the Central Okonagan, glaciolacustrine

[
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depasits with high clay coments ocewr in the Glenmore Valley, and
near Ktassen Kood in North Butlond,

3.6 Lacwnstrine Materials

Lacustrine sedimentz consist of fine particles that seitle out of
suspension 1 lakes and coarser sediments that accumulate along the
shoreline (littoral zone). Fine sand, silt, and clay are transported
suspension by streams 1o lakes where they scttle 1o the lake bottom.
Sand, pebbles, and cobbles are deposited on the shore by wave
action. These sediments may be sube-acrial on beaches, due to
seazonal fluctuation in water levels and where lake basing have
draived. These sediments are usually slightly- permeable to
impetmeable and are generally moderately to highly cohesive
dopending on the percentage of clay.

Lacustrine deposits have been mapped as having low (lertiary)
potential for aggregale production. While some shoreline deposits
may have an appropriate particle size distribufion, there are
environtmental constraints in terms of excavation procedures along
lake shores.
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Aggregale Supply and Demand Study Page 1
PROCESSING

Sand and gravel processing primaridy  invelves sizing of product to conform to the
specifications set by the end users, The bulk of sand and gravel products are cxtracted from
unconsolidated deposits by bulldozers and loaders or, where water table permits, with drag
line, clam sheli or bucket ladder dredges.

Craarrying or numng operations for aggregate supplement the more typical extraction from
unconsolidated deposits. The crushed stone product of a hard rock mining operation tends to
procitce more eubical aggregates, Starting with a massive rock (rock with fow fractures per
meter), the mine operator can eantre! product stze from the largest riprap to finest sand sizes.
The operator is not dependent on the uncontrollable size distribution of the sand and gravel
size in the nawral deposits. The mining operation docs have agsosated with it the noise frem
blasting in addition to normal machine and processing plant noise. Planty for either type of
extractive operation are often portable or semi-portable and can be moved easily from the site
upon closure of aperations,

Washing is often the first processing sten, with rotary drum washers with liflers, blade mills,
log washers and serew conveyors being used for this purpose. The very fine fraction, clays
and fine silts and wood [ragments are washoed out at this stage. Simple wel screening may be
used without a separate washing step and the oversize is then erushed and sereened again, The
crughing may he carricd ont wel or dry wilh some advantage over dust control in the wet
process but an addiional water supply requirement. Crushers may include cone, pyratory, jaw
and tmpact crushers. The impact crushers have become popular hecause they deliver a
somewhal more cubical producl. Sccondary sive ceduction 15 typicatly carnced out with cone
ov roll crushers, or by recyelng sercencd ovarsizes with the primary leed material.

A wide range ol sereen type is used o the mdusiry, Rogged constrocion and Righ capacity
tmits prodonvinate. Sereens are oflen destpned 10 producs a cortain particle shape as well ag
size, Screens can remove flat and clongated particles, unsatislactory in concrele agoregatos,
with slots running at vight angles fo the fiow of material, leaving
OVersize,

s roore cebical product in the

"

The separation into different sizes of sand fraction is carried out afler screening using
hydraulic classification equipment. This carrics a high water requirement and reeyeling of the
water has become a requirement in most jurtsdictions today. The screw or rake classificr,
often used in combination with a cyelone for the recovery of fine sand, is typically nsed for
this service, Hindered settling classificrs pormit the production of scveral different size
fractions from a single unit. It is very important to operate the classification equipment at
appropriate slurry densities and water flow rates. Flow rates, which are oo [ast, may resuit in
Josses of good sand product to the fine 1atlings, Over dense slurry may couse silting ol the
clagsification tank and a reduction in volume, which mcreases the shury velocity and again
transports sand 1o the Ine tailings,
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Some operations may include a slatee box prior 10 the wet elassification for the recovery of
small amounts of precious metals, Since Mission Creek is 2 known placer gold source, it 1s
prebable that some gold conld be recovered from bench and valley floor sand and gravel
operations in the Mission Creck valley.

media concentrators have been applicd 1o upgrade the product quality. The vesicular (pumice
typey voleanie cobbles that ocour in some Central Qkanagan depesits may be sortable by
heavy media processing to produce an aggregale that is composed mainly of granite and
dieritic clasts. However, the profit margins for sand and gravel are not partiewlarly large so,
unless the customer requires the higher specilication product and is prepared to pay for the
additional processing costs, this sort of upgrading is not common,

I cases where the deposit may include dense and light aggrepate materialg, Jgging and heavy

Primary de-watcring of the sand and gravel is carried out with screens and screw and ruke
classifiers and (he moist product is then conveyed 0 stockpiles Tor final de-watering by
drainage. Specialty sands may be further de-watered by filtration and heated drying.

The blending of products to meet specified particle size mixtures has reached a high degree of
sophistication in some operations. It can be accomplished by fully automated systems that
obtain the desired mix control by vavying the rate of {eed from the various stockpiles.
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DATE: PRODUCER SURVEY

NG

COMPANY:

ADDRESS:

CENTRAL ORANAGAN GROWTH MANAGEMENT STRATEGY

AGGREGATE SUPPLY AND DEMAND STUDY « PRODUCER SURVEY

The Regional Ristrict of the Central Oleanagan in conjunction with the municipalitics of Kelowna, Lake
Country and Peachland bave initinded an Aggregate Supply and Demand Study.  EBA Engincering
Congultants T.td. has been selected as the consultant 1o prepare the study, The objectives of the study are;

+  to identify and determine the capacity of existing aggregate extraction sites and fife expectancy of
each operation;

+ o assesy current demand levels and assess projected future demand levels;

¢ 1o make reeommendations on the aggregate pernaitiing and approval process; as well ag

* 1o assess potential contlicts with nelghbouring land uses and the natural environment.

SURVEY CONFIDENTIALITY

We appreciste your help in completing this survey. All information reccived will be confidential, The
information will be used o determine general trends for the industry within the Olanagan., such as:
average hauling distance, average volume per year for the Distriel, and so arn. Detaily on individual
operations will not be published. We have included space at e end of the survey Tor your sonnmenls ad
concerng, This information will also be Tielpful in completing the study. Additional pages may be added
if reguived,

Estimated Agaregare Use

[Tt

Roads (constraclion and maintenanee) 9%

Concrete production (inel, mortarsand) 44

Asphalt production o

Strocturn] filt _ ¥

Landscaping ——

Other uses A Please specity .
Toral 100 Ve

Aggregpie Supply and Demand Sudy - Procducer Survey Page |

Clentral Okanagan Growth Managemaent Sty

Mease return to: EDBA Engineering Lid, Fat 250-862-2941 Phone: 250-262-4832



Vohane (Estimeted iy for general information)

Total dggrepate Volune

Total average raw agaregate volume per year (eon pit i cubie m, £ tonne
Estimated percentape waste (g, ovetburden, siity sand %%

Bstimated percentage maketable aggregete Y

Toral 100 %

Menketable Aggregate Vohune

Total estimated aggregate volume for 0998 culric n. / m. fonne
Total aggregate average volume per year for {ast 5 yoary 0 cublem. / m. tonng
Tolal aggregale average volume per year for last 10 years o o enblcm, S, tonne

Agaregate Pereemtage According to Season

January to March . April to June I <
Tuly 1o Septembuer Y September te December Y
Recyeled Aggregate Volume

Recyeled asphalt o Gublem, /m. lonne

cubic m. /m. lenne
Please specily

Recyeled conerele
Other

Martetahle Agirrepate Conpaosition
BErel f

Hunds (less than 4.75mm) i
(iravels (greater than 4.75mm) I
Crashued mmeriag o,
Topsoil b
Ciher Y wpecily
Testarf 9

Rock Volune

Total vaw rock volume por year from quarry o eubieme S monne
Lzstimated percontage waste (e.g overburden, ole.) L s

Estimated percentage marketable rock volume Y

Totul Y%

Rock Valume

Total rock volume production per year , cuble . /. lonne
Total rock volume for 1998 cubic . / m. tonne
Tolal rock average volume per year Jor last 5 years e guble i m tonne
Total rock average volwme pe year Tor fust 1 years e ubie s S m tanne

Aggregate Supply and Demand Suly - Producer Survey
Clentral Okanagan Growth Mimagument Stralygy

Please relurn e BRA Engineeving Ll Fax: 250-8062-2941 Phope: 250-862-4332



Rock Volume Accorvding to Season

Tanuary to March Y April to Tune T (.

July to September T Seplember o December %

Rock Compasition

Decorator Rock {e.g. shale, granite) e

Rip Rap . LW

Dhinension slone (e.g. gneiss) Y

Waste (e.g overburden) ‘ %

Other o Please specify

Total 100 B

Regarve - Aggregate und Rock

Total estimated volume of reserve - ugareaate i _ cublem. /m. tonne

Total estimated volume of reserve - rock cubic 1. / . tonne

Lstimated life remaining in pit/ quarry at present production levels (in # of years)
Chverburden Depth

Average overburden depth v VOGS
Range in overburden depth from {0 . metres

Grenerad comments about aver burden composition (e.g. topsoll, apgregate fill, ete)

Checnene Woter

Average depth o ground water o cuble . /L tonne
Fange in depth to ground wator from s cudre g/ m. tonne

Gieneral comments about depth to ground water:

Transportation

Typical transportation Routes

Agprepate Supply and Demand Study — Producer Survey Page 3
Contral Okanagan Growdl: Management Stratepy

Please roturn (o: BRA Ungineering Lad, Faxg 2508622947 Phona 230-862-4532



Average trugk size
Average # trucks por day
Average # trucls per week

o Leupacity cubic m, £, tonne) fasels

Hawling distances

Range of hanling distances from o kilomelres
Average hauling distance lilomelres
Cieneral area of service:

Costs (Atiach price list - aptipnal}

Trucking Costs

Truck s 5 PET OUE

Trucl & Pup _ Sperhour

Reclameation Plans

Rechunation plans availabie? s Mo

Commenls on reclamation plans:

Cronersd comments and 7 ov concens 1o help us botter diveel foeus of aggaregate study (e planning
pofiey, permit process, future land designation, transportation issues, cle.)

Aperegate Supply and Demand Smdy - Trodocer Survey Fage A

Cemral Olanagan Crowlh Munsgement Steatepy

Please returs to: BRA Engincering Lad. Faxr 2506862-2941 Phone: 230-862-45832
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PROVINCE OF BRITISH COLUMBIA

MINISTRY OF TRANSPORTATION AND HIGHWAYS

PAVEMENT

DESIGN

STANDARDS

(PECHNICAL CIRCULAR T-9/95)

GEOTECHNICAL AND MATERIALS ENGINEERING BRANCH

JULY 10, 1995
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Future Direction

The Ministry of Employment and [nvestment, Energy
and Minerals Division confinually seelks to improve the
regulation of the aggregate industry, The ministry is
implernenting an eight peoint strategy for change
foeusing on:

3 Industry and Public Consultation
{1 Permittirng Roles
O Policies and Procedures
- 0 Forecasting Aggregate Demand
(3 Aggregates and Regional Growth Strategies
[ Review of the Health, Safetiy
and Reclamation Code for Mines in B.C.
[ Menitoring for Compliance
1 Reclamation Securities

For More Information

For more information on how the agaregate industry
is regulated, phone or write to the Ministry of
Ermployment and Investment, Energy and Minerals
Division ofiice nearest you:

Smithers MNanaimo '
Bag H000 . Shenton Blda, B 1A
Snithers, 3.0 3411 Shanton Rd,
VO ZNG _ Nanaimo, B.C.
(6O4)y 8477383 VOT 2841

' : ' {604) 7H1-7240
Prince George - Vietoria
3990 220d Ave Ath Floor _
Prince George, 3.0 1810 Blanshard St
V2N 3al _ Victoria, 1.0,
(6O4) H6E-6125 (604) 952-0462

: VBV 1X4 -

Kamloops Cranbrook
Suite 200 : 2ndd fir,
2985 Arport Dr. - 100 Cranbrook 5t N,
Karmloops, B.C. " Cranbrook, B.C.
VZB 7TWE8 . VIC 3Py
{604) 3284566 (604) 426-1557

SdlD &
GraveL

Operations

In Your Community

Roles,
Responsibilities
and the
Road to

Approval .
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Aggregates and You
British Colurabia’s aggregate industry produces $170
million worth of sand, gravel and crushed stone annually
for use in everything from skyscrapers to sidewalks,

Fuen though aggregate operations may not seem. to
“fit" with the communities snd lifestyles springing up

around them, ag leqak products are inéreasingly in

demand.

Understanding who has the authority to requlate the
industry and how the public can become involvad will
help communities and local governments appreciate
how agaregate operations corne to exist in, and be part
of, their communitias.

Industry Regulation -

An aggregate operator must obtain tenures, permits and
approvals from various government agencias before
work can begin, These describe “whare” and ‘how" &
pit or Guarry may operate.

T}.m “Where to Mine” Decision

Undér_ the Land Act, the Ministry of Environment,-

Lands and Parks (MELP) grants tenures to. ming
agaregate on Crown land, Such tenures are not
required for aagregate operations on private lands,

A ].Jll or quarry proposed on land designated as an

agricultural Tand reserve or forest land reserve

requives approval from the Agricultural Land
Commission or Forest Land Comumnission, respec-
ey, These corntizsions require the site be reclatrmed
in a way that mainfaing or enhances pre-develop-
mend agriculfural or forestry capability,

The Municipal Act allows local goverrarents to

designale land uses through official community -

plans. These plans are reeuived to inchude informalion
on sand and gravel deposits which may result in:

O continued accessivility of local aggregates;

3 vuilding of public facilities at a
reascnable cost; and .

{1 compatibility between future operations
and other larid vses. ‘

Howsaver, local governments canmot requiate Crown
land and scmd and gravel extraction is not considered
a l:md use” arnen ab!e to local planning,

CThe primary toot of local qovez mments in determining
where aggregate operations may or Y nob oceny s a

soil removal bylaw. Such bylaws provide local

“gover nment some regulziory authority over agaregats
-operators by requiring them to obtain a soil

remtoval permit, A bylaw prohibiting sail femens)

in any part of a municipality must be approved by the

Minister of Municipal Affairs and }IOU&IT?CZ, and tha
Mirister of Fxnployment and Investment,

The “How to Mine” Decision

The Ministry of Employment and hwwtmmi {ME!}
is the primary agency regulating the how Lo” of
aggregiate operations. Befove issuing a Mines Act
permit, the Chief Inspactor of Mines must ensura the

“operator hag tharoughly addrassed the fc}?owmq

O nubiic and worker health and s safety

{J environmental impacts &f the operation

7 efficient extraciion of the' agareoie resource
L1 redamation of the land and wirtercourses

A Mines Aci }wrmli can only contain operating con-
ditions that sre consistent with the Mires Act. The
Chiel Inspector's decision cannot be constrained by
local policies vegarding scenic arens or Basivie, im:J S
confficts or local zoning.

Sail removal byiz{w; of lecal governments can
regulate as well &y prohibit aggresate mintig, For
exampla, communly concerns about noiss levels,
hours of operation and safely may be addressed in
these bylaws. A bylow regulating soil removal wust be
approved by the Minisier of Municipal Affairs and
Housing, While soli removal bylaw regulaticns often

_ overlap with Mines Act regmlatmns, the two merThils

are cbtained under sc,pL.mrte. permitling processes.

MELP reguiates aggregate operations by lssuing
waler and waste rfrmnaqemeni permits, Roth
MEL P r.'.\ﬁl.'.] the federal Department of Fisheries ond
COceans revieds applications to ensure the protection of
fish and fish habitat,
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INAME OF MUNIGIPALITY)
BYLAW MO, OO0
A BYLAW TO REGULATE THE REMOVAL AND DEPOSIT OF SOIL
FROM LAND 1N THE (MUNICIPALITY]

WHEREAS section 723 of the Municipat Act BLE.B.C. 1996, ¢, 323 allows Council to
regulate or prohibi the removal or seposit of soif on any land within 2's
furisdiction and 1o make differamt requiations and prohibitions for different areas
and (o requirg permits and impose rates or levals ol fees;

AND WHEREAS Council desiras 1o regulate both the rermoval and deposit of sail
within the [Municipality];

AND WHEREAS Councit desires to coliect (ees for the removal and deposit of soil
withir the [Muricipalty] for the purposes of repairing and malataining roads
gamaged by truck traffic relaled o parmitiad Soif Ramovai and Depasit;

NOW THEREFCORE, the [Municipality], enacts as foliows!

Citation
1, This Bylaw may be cited for alt purposes as the “[Muricipality] Soil Remevat and
Deposit Bylaw [date of bylaw), Bylaw No. (R

Interpretation
2. In this Bylaw:

“Application” means a Soil Femoval of Deposit Permit Application in the form of
Scheduie 8,

“aquiter” means a water-bearing siratum of permeatie rock, sand or gravey

“Barrn’ means an embankment budt of Sail for the purpose of reducing the
tranamission of noise emanating frorm soil removil o deposit operations and for
sareeaing the soil removal or deposit operations frorm the view of the users of
propedies adjoining the Soil Remaval or Deposit Ares;

sBultar Yone” means a strip of land igllin a natural state or fandseaped for the
nurpose of screening a Soil Remaval or Deposit Argi Trom vigw [rom a highway
o from a parcet of lang ether than that tor which a Permit is maved and 10
provide setbacks belween adjacent proparies and highways,

“Clark means the Clerk appointed undar any Act by the Municipality;

vrouncilt means the Council of the [Municipality];

“Deposit” mizans the act of placing soil on any lands in the Municipality whera the
soit gid nat praviously exist or stand, including & stockpile or other storage
{aciity;

“Designated Soil Removal Zone” means those areas of the Municipality identified
in Schedule A within which Soil Removal may be permitied;

A Guide to the Development of Sail Removal and Deposit Bylaws




"Enginear” means a person appointed by Ceunci to administer this Bylaw and

inciudes that person's designile of ofher PErsons authorized by Counail,

" onal Newspaper” means a publication that is distributed al least weekly 0 the
Municipality of arga that is affacted by he matier in respect of which a provision
of this Bytaw raquires publication in & local pewspapar;

“Mine Manager means managar as cdefined in the Mines Agt,
“Municipality” means the Municipality);

sBarmit’ means a valid Soil Removal o Deposit Permit issued by the Council in
the form of Scheduia G;

“Barmittea’ maans an applicant who has received a permit under this Sylaw;

“Oarmit Fae" means he fee required lo be paid to the Municipatity pursuant 1o
Saction 211} of this Bylaw:

“Baciaration Liability" means an estimate, as referred 10 ip Sections 10 and
18 of this Bylaw, of the cost of reclaiming a Soil Removal or Deposit Area to the
standard or condition shawn on the plans submitted as part of the Application;

"Registared Professional” means & person who i registered with a professienal
assaciation thal ia regulated undler a statute of 8ritish Columbia 1o oractice in the
capacities described under the sections of this Bylaw requiring a Heqisterad
Professional and is acceptable 1o Council;

“Remaove” of "Removal” means the act of removing soil from ary langds in the
rMunicipality, of from any area ol the Muricpality, from where it existed or stood,
which place of location shall include & stockpile or oiher storage tacility;

“Bemoval or Deposil Fee” means the fee payable to the Munigipalily by the
Parmittes for the Removal or Depoesit of Soit pursuant 10 Section 21,2 of this
Elylaw]

“Soit means soil, sand, gravel rock, aits, alays, peals, or any other substanoe of
which land is composead, or any other eombiration of these substances,

"Soil Bermoval ar Deposit Area” means an area within the Municipality in respect
ot which a Permit has been issued;

sSound Level' means the sound leveis as measured using the "A" waighting
network setting of an approved sound meler meeting tha lofiowing standards:

(n lor sound level meters imernational Electrotechnical Gommission
Standard Publication 651 (1979), "Sound Level Metars", lar type 2 sound
lavel meters ar belter, and

(2} for integrating or averaging sound tevel meters 10 Standard Publication
804 (1985) "Integrating Avaraging Sound Level Metars", lor type 2 sound
evel meters or batter .




Other Legislation

3.

Where any provision of this Bylaw would be invalid a3 either baing inconsisient
with or in conflict with any Frovingial legislation requiriog either consistensy ¢
thal rmunicipal bylaws not bg in conflict, then such provision shail be construed in
a manner thal preserves the validity and application of the provision 1o the
hroadest extent pessible. A provision of this Bylaw s not necegsartly
inconsislent with or in conflict with other Provingial legistation merely because #
anacts a higner or mose anerows standasd or raquirement provided a parson
rmay comply with both such Bylaw provigion and the Provincial lagislation.

Destgnation

4.

(1) A Permit may be issuad for Soil Removal only on those lands identified
a3 baing within the Designated Soil Removal Zone of Schadule "A" to
thig Byiaw,

(%) Despite Gity of [ ] Procedure Bylaw number {xx, 19xx], no amendment
to Schadule “A" shall be adopted by Councll until a public inforrnation
meeting has been held pursuant to Section 18 of this Bylaw, and Council
has recelved a written repon from the Clark of the public information
meeting.




Permit Exemptions
5. Soil may be rernoved or deposited inany part of the Municipality without a
Permit only where the Femoval or Deposil o Sail;

{3

%)

is by a florist, nurseryman, honicultusst, or farmer and such Soff is
required and used on lands upon which that person carries on such
trade, pUIPOSE, OF UsE,

is for the sole purpese of CoNSrUCting or maintaining a lorest service
road or prvale logging road comtatned within an approved forest
development plan or access management plan, and where such
Removal or Deposit occurs within the plan araa;

is required for construction of a utility service or ditch by or an behalf of,
the Municipality ;

is required for landtill operations or solid waste tranater stations operated
by, or on kehalt of, the municipality;

is from or on parks and municipatly-owned lands and is conducted by or
on behalf of the Munigipality;

is from or on private lands by the Municipaiity, or
is subject to a permit under the Mines Act far the purpose of explaring lor

o progucing minerals or placer minerals, as both defined in the Mineral
Tenure Adl, or Coal,

Soil Removal and Deposit Requirements
G, NO Derson may:

(3

rarpove Soit lrom land autside the Designated Soif Removal Lone, unlkess
an expmplion in Section 5 of s Bylaw apphies,

cemave soil from land wilhin the Desinated Soil Rernoval Zong uniess:

() an exemption in Section 5 of this Bylaw applies, or
(b} the persen has a valid and subsisting Parmit for that removat,

deposil soil an aay land anywhers in the Munizipality unlass:

(a) an exemption in Section 5 of this Bylaw applies, or
() the person has a valid and subsisting Permit lor that deposit.

where a Permit has been issued tor the Removal or Depesit of Soif, the
Permittee must not Ramove or Deposit Sail from or en the fand ¢ which
the Permit relates, except in compliance with the terms of the Permit.




Classes of Permits
7. Any Soil Removal or Deposit aperation proposed in an Apofication shalt be
consigersd for a:

(1 Clazs 1 Permit if:

{a) the total amount of Soil to be removed or deposited is less than or
equal to 25 000 cubic matras: and

(b) the proposed duration of the operation i3 less than or equal lo two
years,; and

(2) Clags 2 Parmit it paragraph (1) does nol apply:

{a} the total amount of Sail to be removed or deposited is greater than
25,000 cubic metras;

() the proposed duration of the operation is greater than 2 years; or

(c) the proposed operation is 1o be located within an area designated
: under an Oticial Community Plar pursuant to Section 87%{1)(a) o
; {5 of the Municipal Agt.

Permit Application
2. (1) An Application for a Permit shall comply with Section 9 of this Bylaw, and:

(1) include a lully completed and signed form sat out in Schedule “B" to
this Bylaw,; and .

(b} be accompanied by he applicable Permit Fee caloulated in
accordance with Section 21013 of this Bylaw,

() An Application that does not comply with this Section 8 and Section 8 of
this Byiaw shali be considered incompleta, and the Engineer shall be
pnder ne duty or obigation to process or consider any incomplete
Application,




Plans and Specifications

9. (1) An Application for & Class 2 Pesamit shall contain information as reauired
by Whe Enginger for good and valid reasons in respect of the
Scil Removal or Deposit Argd with respect 1o the following mallers:

{a)

all existing buitdings, fences, structures, tree cover, roads, lanes,
bridges, natural walercourses, and location of sewage disposal
syslems, and public utilities that are located within the Soil Hemaval
or Deposit Area and:

(iy within one hundrad (100) metres of the boundary of tha
Soit Removal or Deposit Area; oc

(i) if blasting operations are required ag pant of the Soil Removal or
Deposil, within three hundred (360) metres of the boundary of
the Soil Bemgval or Deposit Area;

the proposed rmathods 1o control:
() dusl, noise, and visueal impacts o adjacent lands: and
{i) tracking of malerial ool highwiays,

the proposed methads of drainage control and protection of natural
walet courses during the proposed Sofl Removal or Deposit;

the proposad methods and locations of access to the Soli Remaoval
o Daposit Area during Soil Rernovial ar Daposit,

waler table elevations and aquiler characteristics including water
cpality;

the oroposed method of axtraction, depesit and processing including
Gut not limited o washing and crushing,

th proposed slopes which will be maimained upon completion of
thie operation;

the mathods proposaed o control the erosion of the banks of the
gxcavation or fill;

ihe tencing and enclozing methods propoesed 1o minimize the
hazards io hurnan and anmmal life;

the propased progressive stages of excavation or filling showing
vertical sontours as specified above and showing the method of
accaess and position of permanent drainage on a separate plan;

proposed prograssive and final raclamation plans which conform to
tha Municipafity's Official Community Plan or oiber existing land-use
ohjectives for rectamation of the Scil Removal ang Duposit Area and
which show all partingnt features and measures to stabilize,

L.contued on page 2§




(%)

landscape and restors the land and the Soil afier the work is
cormpleted,

{1y the Reclamation Liability Tor the first year of operation of the
proposed soi removal or deposit operation provided in a written
raport submitted by a Registered Professional, togather with a letter
of gradit, in the tofm of Schedule €, in the amount of the
Reclamation Liability for the first year of operalion,

{m) the proposed location and dascription of butfer zones, stockpiles and
tree cover, and the location, grade and width of barmns,

{n) the genaral description and volufme of Sofl to be Remaved ar
Deposited al each of the proposed prograssive stages of excavation
o fiHing;

{a) the proposed major truck haulage routes to and from a remaoval or
Japosit area;

(p) a proposad communications plan to advise and inform on a periodic
nasis residents adjacent to the property as 1o the operalion's
activities:

(@) the tegal boundaries ol the Soil Removal and Deposit Area;

(1) a site profile pursuant to the provisions lor contaminated sites as
defingd in the Waste Managemen! Act ang its regulations,

An Application for a Glass 2 Permit shall contain detailed plans and
sections, data, and specifications tor the proposed site and adiacent
areas prepared by a Begistered Prolessional to @ soale of 117,000 o
farger showing the contour of the ground in its currenl stale with vertical
contours at such intervals as the Aegistered Professional may determing
according o sound professional standards,

An Apchication for a Class 1 Peemit shall e required to contain only thal
inforrnation, data and otber requirements as described in Section 8(1)
deamad by the Municipality necessary o protect propartieg adjacent 1o
the proposed works and lo ensure public salely and the prolection of the
environment and such information shall be prepared by a Bagistered
Profassional whare consideted necessary by the Enginaer,




Permit Issuance

0. (1)

{3)

(4)

(%)

A Parmit conglitutes written authosity under this Bylaw (o conduct the
Soil Remaval or Deposil activity describad in the Application.

The issuance of a Permit does not constite authority o conduct
processing of Soil unlass approval tor such activity is otherwise provided
through ather bylaws,

Where the requiremeants af this Bylaw have been met and if Council has
deemed { necassary, 2 public information meeting has been held
pursuant to Section 18 of this Bylaw, and aftar Council has received a
written report from the Glerk of the public information meeting; Council
must issue a Permit for which the Application is made.

All plans, specifications and other information forming par of an
Application in respect of which a Parmit is issued shall tormy part of and
be incorporated in the Parmit and without timiting the foregoing a permit
issued shall be limited 10 the typs and volume ot Soil that is to be
Daeposited ot Removed,

Every permit issued shall cease o authorize the Deposit or Remaval of
Soil as the case may be upen the earfier of;

(a) the Deposit or Remavat of the amount of Seil avthorized 1o be
Bemaved or Deposited by the Permit; and

{h) the expiry date exprassly stated in the Parmit.

Permit Suspension, Cancellation and Amendmaent

1. (1)

If;

(a) thore iz a contravention of any lerm or condition of the Parrmit
including start and cormplation dates,

(b} the Parmil was izsued on the basis of staternents rady nan
Application for a F"r}:rr‘r\it, repo, declaration, or record reguired Lncdear
this Bylaw thal ware false or mislaading with respect o a matera
fact or thal omitted to state a material fact, the omission of which
made the statement talse or misieading; or

(¢) the Permittes has not paid, or reluses 1o pay, a Aemoval or Deposit
Fae pursuant to this Bylaw, the Munigipality may:

) suspend in whote or in part the rights of the Permittes Under a
Parmit,

(i) cancetthe Permit, or

{iiy amend or attach new conditions 10 a Permit with the consent of
the Permittes.




For any proposad matanal changes to the plans, dala and speailications
submitted as part of the Application for which a Parmil has bean issusd,
the Permittes musl, prior 1o dmplementation of such changas, requast an
amerghment to the Fermil which consistg of the Permittaa:

{2y submitting a repont pursyant to Section 14{1)(b) of thiz Bylaw o the
Muricipality for revigw, and

() obtaining written authorily from the Enginesr aliowing for the
implementation of the propased changes o the Permit.

Permit Transfer

12, (1)

Upon natice in writing 10 the Enginger, an applicant may upon payment
ofafeaol transfer a valid and subsisting permit 1o the

Transferee,

Upaon notice of a transter provided pursuant to subsection (1) of this
Section 12 being provided 1o e Engineer, the Transferee shall become
the permit holder for all purposes of this Bylaw, and the Municipality may
enforce all the provisions of this Bylaw againgt the Transferee
notwithstanding thal any violation, breach or ofiances under this Bylaw
arose or occurred prior to the transter,

Notice of a transier pursuant o aubsaction (1) of this Section 12 shall
not constitute or be deemad 1o constitute representation by the
Municipality of the validity of the Permit, or that any actions authorized
by the Perenit were undertaken or compleled in compliance with this
Biylaw or the Parmit,

Parmit Renewsl
1% an Applicant applies for a renewal of a Boit Removal or Depasit Permit, the
Engineer may issue the renawal if;

)

all appliceble drawings and specifications for the Soil Removat or
Cieposit Area are updatad as necassary o identify any matarial changes
1o site conditions and e demonstrale compliance with curant bylaws
and reguiations:

a security fas boen deposited with the Munizipality pursuant 1o Section 22
of this Bylaw to cover the cost of any rectamation requirements associated
with the malerial changss idantified pursuant 1o Segtion 13(1) of this
Bylaw: and,

afeeof b has bean paid 1o the Municipality for the

renewal ol the Parmit pursaant 10 section 21(5) of this Bylaw,




Frime Consultant
Where the Enginear considers it necessary for good and vahd
enginesring reasons:

14, (1)

{2)

{a)

{b)

the Applicant for a Giass 2 Parmit shall setain a Registered
Profassional to acl as the prime consultant for the Applicant and lo
be responsible lor the co-ordination, preparation, and pragentation of
the required plans, specilications, and reports requicad for the
Application pursuant lo Section 9 of this Sylaw for the propesed Sail
Deposil or Removal Area, and o cerlify thal the proposed operalion
has been designed in compliance with guod engineering practices;

the Permittee shall retain a Begistered Professional to act as the
prima consultant in the preparation of a report pursuant to Section
11(2){a) of this Bylaw describing the significant proposed changes to
the: Application and to certify that the proposed changes have been
dasigned in compliance with goed engineering practices.

If & Registered Professional is required for a Class 2 Fermit under
subsection (1) of this Seclion 14 tha Permittes shall:

(a)

make available to the Enginger the name of the Registeresd
Frotessional retaingd for Sections {0} and (<) below;

upon carmpletion of the Soit Removal or Deposit operation deliver to
the Municipality a cerlificate from the Registered Prolrssional stating
that all works substantially comply with the reguirements of tha
Parmit and good engineering practices, and,

provide Lo Muricipality, on or before the last day of the month
pracading each twelve (12) month interval fellowing the sauance of
the Parmit, & report, signed and sealed by the Registorad
Professional, sonfirming whether the operation is in substantial
complancg with the Permit and good angingering practics.

G,



Operating Standards

15, (1)

{)

A Permittee shall ensure that:

(a) Soil Ramoval or Deposit is carried oulin a manner consistent with
the Permit;

(D) the effects or impacts of Soil Removal or Deposil are confined within
the Soil Removal or Deposit Ares s0 that such activities do not
encreach upon, undermine, o physically darmage any adjacent
propedy.

() writters premission is obtained from the appropriate provincial and
federal authorities and Council prior 1o any alteralion or diversion of a
ratural watercowrse occurring within the Soil Bemoval o Deposit Area;

{d) the boundary of the Soit Removal or Deposit Area is cigarly marked
and thal those markings are maintained for the duration of the
Fermit and the markings noted on plans and sechons,

(2} any notice o certificate issued pursuant Lo any provision of this
fylaw and required to be affixed to any structure remains readable,
in good candition, unaltered of othenvise untampered with;

(1) any staternent contained in a report, declaration, or record required
under this Bylaw is accurale and not roisleading with respect to a
matenal fact and does not omit any material facts, the omission of
which makes the stalement false or misleading; or,

(0) ne other provision of this Bylaw is contravensdd.

Motwithstanding any locat noise of business regulalion bylaws, the
cecibel lavels specified in Section 15(3){(h) of tis Bylaw shall apply 1o
any parmitied Soil Removal or Deposil,

Unless specified in e Parmit:

(@) the Pormiliae shall allow Soil HMermnoval or Deposil o ocour only
during the following Gmes:

4y Monday through Saturday inclusive, from .o 800 toy
ST * 1t L
(iiy Sunday and stalutory holidays frem N _am, o

() Sound lavels emitted from any part of the Soll Ramoval ar Deposil
Arza will be measured at the boundary of the Soil Removal and
Deposit Area and shall not exceed:

) I decibels betwean the hours of _ -
w10 I * 28 LA Pt
) o Geciosls between the hoursof o

poncand L &m,




Verification of Quantities
16. A Permittee shalb:

{1 submit, in the form of Scheduie D, a statwtary declaration within 80 days
atter the last day of aach twelve {12) month interval following the
issuance of the Permil, shawing the volurme of Soil removed or
depositad during the precading 12 months and indicating compliance
wilh the provisions of tha Bylaw:

{2) rmaintain accurale and up-te-date records on the Soil Removal or
Deposit Area of alt Soif Remaval or Deposit and make these records
available for inspaction by the Municipality on request.




Right to Enter and inapect

17.(1) The Epgineer, Bylaw Enlorcernant Otficer, and all Murmcipality
employees under (heir dirpction may for the purposes of administedng of
enlorcing the provisions of this Bylaw:

(n) enter on a Soil Remaval or Deposit Area al 3 reasonable imes and
inspeet 2l aspects of Soll Removal or Depost ; and

(b} request racords of Soll Removaland Deposit volumes rmaintained by
the Permitles he provided,

Pubtie information Meeting
18, {1) whare the Muniipality has deemed a public inforrmation maeting
necessary, notice of the meeling shail

(a) wstate the lime, date, loaation, and purpose of the meeting and the
lacation of tha proposed Soil Femoval of Depaosit Area that is the
subject of the meating,

(5) be published in not less than twa consecutive issues of a Local
Newspaper. the last publication to appear net less than 3 nor more
than 10 days befare the public information maeting;

{¢) be mailed of otherwise deliverad at least 10 days before the publies
infornation meeting 1o the owners and tenants in occupation of the
tand that is the subiect of the mesating, and the owners and tanants
in occupation of all land within 300 metres of the property boundary
1o the land that iz the subject of the mesting: and

() b posted on a sign thatis leginle at a distance of 10 metras and 15
fecated an the jand that is the subject of the masting at a location
most visitle o the pubic,

() Tha cosls of notification, advertising and bolding a public infogmation
mieeting will be paid by the Apphcant,




Offences

19, BEvery parson commits an offence against this Bylaw who:

{n

FPenalties
20. (1)

Fees
21, (1)

(3)

viglates any ol the provisions ol this Bylaw,
fails to comply with any of the terms and condiiions of a Permit;

syffers or permita any act of thing 1o be done in cantravention or
viclation of this Bylaw or the lerms and conditions of 2 Permit; or

fails to comply with any order or notice given under this Bylaw,

Every persan who commits an offence under this Bylaw of this Bylaw i3
Hable upon summary conviction to & penalty of not more than $
o plus costs.

Fach day of any violalion, contraverdion or breach of this Bylaw shall be
deemad o be & separate and distingt offende.

A non-refundable Permit Fee inthe amourt of 5 ghall
accompany sach Apphcation.

The Permittes shall pay to the Municipality & Removal or Deposit Fee in
the amount af & __for each and every cubic meire of Sol
Removead {rom or Deposited on the Soil Remcval or Deposit Area and
shalt pay such fee in alf cases where a Parmit i required pursuant to
this Bylaw, whethar or not a Parrmit has been igsued. The Remaoval or
Deposit Fee shall ba paid o the Municipality on ar before the last day of
aach monih for tha amount of the Soil Memoved or Reposited i the
precading month.

Where a Femoval or Daposit Fee s payable of has been paid pursuant
o subsection (2) of this Saction 21 {or the Ramoval or Beposit of Soil,
and the Soil for which the {ee is payable or has bean pald has teen
moved from one Solt Removal or Deposit Area o anothar Soil Removal
ar Deposil Area, the Permittea:

{a) shail not ba reguirad to pay an additional Removal or Deposit Fee
pursuant 1o this Section 21 for that move;

() shall be requirad to pay the applicabie Removal and Deposii Fee for
gach and every subsequent move of such Soil, or portion thersof;
and,

{c) shall be required'to pay the applicable flemaval and Deposit Fee for
any mave of Soil ecourring subsequent to a move of Soilto a
temporasy Jocation, such as for & "pralead” of lands, which shall be
considerad tha initial move,




Security
22, (1)

)

Where Soil is quandified in termz of lonnes, cubic yards, or both, the
conversion table containad in Scheduie F ol this Bylaw applies for the
purpeses of the calculation’ol Rermovai or Deposit Feas unless the
Engineer determines anather mathed of conversion is more applicable.
A nomerefundable Renewal Feain the ameountof $_  shall
accompany each request for a Permit renawal pursuant to Secion 13(1)
of this Bylaw,

Any latter of cradit required to be provided under this Bylaw shall be
deawn in favour of the Municipality and shall be a clean, uneonditional
and irrevocable letter of oredit made by a Canadian Chartered Bank and
capable of presentation at a branch of the bank situaiad within the
Municipality. Such iatter of credil shall be mantained as good and valid
security by the Permittee at all tmes as required by this Byfaw, and in
the event thal the Permittes fails or omits to renew or replace any letler
of credit and deliver sueh renewal or replacamant to the Municipality
within 14 days prior to the expity of any letter of credit then held by the
Municipality, the Municipalily may draw on the then currant letter of
cragit withaut notice or restriction and hold the manays in igu thareof.

A Parmittes shalt pravide the Municipality with an irrevocable ietter of
credit in the form of Sehedule E as a reclamation security for full
compliance with the reclarmnation requirements specified in the
Application and plans ler a Permit,

The amount of the reclamation security shall be updated annuaily and
shall ba, at the Permittes's option, eithar;

{ay % . L foreach apd every bootars of land disturbad on
thu S;C)ll Dopmll C)r Rernoval Area during the preceding twelve
months as indicated on Schadwie D ar,

by an amounl equivalent tothe Reclamation Liabilly deterrningd by a
Faegistered Prolessional durdng the two month pariod grior Lo the
anniversary date of the issugnee of the Permit and thal is deenad,
on the basis of gead and valid enginaering practices, accepable by
the Engineer,

Subject to subsection {5) of thiz Section 22 the security required
pursuant to subsaction (2) of this Section 22, shall be returned to the
Parmittes pravided that;

{a) the Soil Removal or Deposit Area has been reclaimed in accordance
with the ptans submitted as part of the Application;

(o) the Engineer has received a repor, signed and sealed by the
Registered Professional, confirming that the Sail Rerneval or Depesit
Area has bean reclimed in accordance with the plans, and that the
land is safe for the use imended; and,

(c) Council has considered the report from the Registered Frrofeasional,
and has determined that the seourty shall be returned.

L.contmpgd on page 43




(&)

Withir 30 days of receiving the report required under subsaction (4)(b) of
this Section 22 Council must:

(a) reiurn lha security required under Section 22(2) of this Bylaw o the
Permiftes: or, ‘

(bY reject the report and give natice to the Parmitiee of the deficiencies
in the report or in the reclamation of the Soil Rerngval or Deposit
Area,

I 1he Permittee has not remedied the deficlencies refarred to in
subsection {3){h) of this Section 22 to the satisfaction of the Enginesr
within 60 days of teceipt of the notice pursuant to subsaction (5)(b) of
this Section 22 tha security may at the discretion of Council be fortaited
to the Municipality.

Wherte a security is forleited to the Munisipality, Council may direst the
funds 1o be used to commiasion a Registered Profeasional to prepar &
repart pursuant te subsection (4)(b) of this Section 22 and to carry out
any required reclamation wirk,

The security shall be forleited o the Muricipality on the last day of the
nirth month following the suspension or cancellation of the Parmit,
prsuant to Section 11 of this Bylaw, whera the Engineer has not
recelved a repor, acceptable to Council, of a Registered Professional
required pursuant to subsection (4){3) of this Section 22.

The Council may congider a request by the Applicant or Parmilles, as
the case may be, [or a raduced reclamation security wheare a
reciamation security has besn deposited with the Provincial govarmnment
raspacting reclamation of the Soil Removal or Depost Area which waould
nave the eflect of reducing the Reclamation Liability of the Sail Rermoval
or Deposit Ared,




Severability

23, 1 any saction, subsection, clause or phrase of this Bylaw is for any reason held
1o be invalid or dlagal by a decision of any Count of competent jurisdiction it shall
na sevarable, such a decisien shall not affest ihe validity of the retnaining
sections, subsections, clausaes or phrases of this Bylaw,

Insurance

2441 The Perrnittee shall save harmless and indemnify the Municipality from
any claims in connaction with any Soift Removal or Ceposit activities for
which a Permit has baan issued and for such pumose shall maistais at
all times during thase activities, and reclarmation works comprahensive
fability insurance for the activilies in the amaount of $5,000,000.00 and
zhall nama the Municipality as a co-insured. The insurance policy shall
provide thai no expiry, canceliation, or material change in the policy shail
beceme efective untit aftar thirty (30) days of netice of such cancellation
or change shall be given 1o the Munigipality by registered mail. The
Parmittes shall deliver over 1o the Munigipality true copies of the policy
of insurance and the recaipts of payment. Shauld the Permittae fail to
maintain the policy, then the Municipality may maintain the policy and all
monays expendad by he Municipality {or insurance preamiurns shall be
charged to the Permittee,

Building Construction and Landscaping Provisions

25. (1) Despite the other provisions of this Bylaw, but subijact to cormpliance with
other bylaws of the Municipality, Soil may be Remaved or Deposited in
any area of the Municipality where the Removal or Deposit is incidental
to building construction, subdivision development or landseaping as
folows:

(3} no Permit Fee as provided by Section 21(1) shall ba required o
obtain 2 building, davelopment, development vanance or bemporary
corumercial industiial use permit;

(o) Soil Removal and Deposit Feas shall be payabla to the Municipality
inthe amount o 5 loreach and evary oubic matra of
Soit actually removed of deposited 23 part of the construction or
landscaping a5 oeHlows:

@y at the tme of an Application for a building permit s required
pursyant o a Municipality or building regulation bylaw, the
Application shall be made, accompanied by an advandes
payman on account of the Memoval and Deposit Fees. Such
advance payment shall be caleulated based on the volume af
Sail which the Applicant astimates will be Deposited or
Removed, The Municipality may, 25 a condition of the issuance
of the Permit, require a writlen astimate of such voluma
prepared and cedificd by a Aegistered Professional;

(i within 30 days of the earlier of:

(1) the completion of all Seil Removal or Deposit related 1o the
building construction o landscaping. or,




(2} the sctual use and occupancy of the building;

ihe Parmitioe shall pay o the Municipality the Hemovai or
Deposit Fees. Excapt whers the Scil is oblained from a mine ar
other source within the boundaries af the Municipality, the
Muricipality may draw down the Removal or Deposit Fees Irom
the advance payment referced to in subsaction {1)(0)(1) of this
Section 24 unless within such 30 days the Permittee provides to
the Municipality evidence satistactory o the Municipality of the
actuat ameunt of 3oi deposited or removed in which event 2
recongiiation payment shall be paid by gither the Munigipality or
tha Permittes:

{c} the Permittes shall not be required to retain 3 Registered
Professionat as otherwise required under Section 14(1),

Schedules
286 (1) Schedules A, B, C, D, E, and F are attached to and farm part of this
Bylaw,




BEAD A FIRST TIME thes .. day o 18

READ A SECOND TIME e .2y Of e
READ A THIRD TIME this e iy of g
APPRACVED BY THE MINISTERS (;_)f-"‘ MUNICHPAL AFFAIRS ANG HOUSING AND
EMPLOYMENT AND INVESTMENT this day of N 5 -
ADOPTED IS e e dayof .. o 18
MAYOR CLERK
| hereby certify the foregoing to be i hareby certily the foregaing to be
a rue and correct gopy of the a true and correct copy of the [Bylaw
[Bylaw nams and number] as raad narne and number]. Dated at [City],
a third tima by the Counail on the B.C.this . dayol .19
day of S 3
Dated at {City}], B.C. this
day of 218
CLEFK CLERK
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“Soil Removal and Deposit Bylaw {9XX, No, XXXX"

Schedule A to Municipality [or Regional District)
“Soil Removal and Deposit Bylaw 19XX, No. XXXXV

IMUNTCIPALITY OR REGIONAL DISTRICT]
DESIGNATED SOIL REMOVAL OR DEPOSIT AREAS

insert map

A Guide to the Development of Soil Removal and Deposit Bylaws



“Sail Remaval and Deposit Bylaw 19303, No. XXXX"

Schedule B to Municipality [or Regional District]
“Soil Kemoval and Depogit Bylaw T98X, No, XXX

[MUNICIPALITY OR REGIONAL DISTRICT]
SOIL REMOVAL OR DEPOSIT PERMIT APPLICATION

Applicant Information
(hlied out by applicant)

MName of applicant

(if company, insert company name and individual representative applying on behalf
of campany) '

Applicant's acddress for service
Applicant's welepheone number

Land Identification Information
Legal deseniption

Municipal [or Regional District] address
Land Ownership

Registered awner

Adddress of pwaer

Lease holder

Address of lease holder

Soil Removal or Depoesil Information
Prepared by Pricne Conguliany, 3 requirad:

Type of Material Quanrity
Estirnated quantity of Soil
1} 10 be removed I m'
2% 1o be dﬂpﬂfihﬂd m'

Esumate prepared by: (signaturd and seal, if required)

Date




“Soil Removal and Depesit Bylaw 1930, No, XXXX"
Schedule B to Municipality [or Reglonal District] (continued)
Consultant’s Reports

Attached. as part of this Appheation, are the foilowing reponts, a5 provided by
sections 9 of the Soil Removal and Deposit Bylaw:

(Titled { Author) (Date)

2)
1
L s A5 applicant on my own behalf, or as autherized signatory of

the applicant {print company name), , make
this Application.

[ confiem that the applicant has the authority 1o remove or deposit the Soil as
provided by this Appheation,

Declarec the __ . davelb .. A

{Signatmre of Applicany)

(Auwthorized Sianature of Qwner)

Processing Information: (filled out by Manicipaiity or Regional Ihstrict}

ALR. approval

Ministry of Employment and Investment approval
Title and legal correct

Zoning cortect

Consent of owner for Applicauon

Environmental study

Permit Fes receipt no.

A Guide to the Develapment of Soil Removal and Deposit Bylaws



“Soll Removal and Deposit Bylaw 19X, No, XXXX"

Schedule (o Municipality [or Reglonal District]
“Soif Removal and Depoxit Bylaw [9XX, No, XYY Xx»

[MUNICTIPALITY OR REGIONAL DISTRICT]

Seoil Remaval or Deposit Permit No, |

PERMIT ISSUED ON:
PERMIT EXPIRES ON:

Fursuant 1o the [Municipality or Regional District] “Set! Removal and Deposit
Bylaw Ne. XX7 193X (the Bylaw), this Soit Remaoval or Dapasit Permit No.
it heroby issued to

(the Perminee) of

address wetephone
for the: removal of m* of soil from:
OR depositof ... m' of soil on

(acldress of property)

(legnd descrption of property)
The Permitee 5 subject to complance with the Bylaw and the following reports,
plans and other supporting decuments which form part of this Permit and constinne

the weema and concdhitions of this Permit:

(Title) (Author) (T2aee)

Municipal Enginese (or Regional Administrator] Date

A Guide to the Development of Soit Removal and fleposit Bylaws




“Soil Removal and Deposit Bylaw 19XX, No, 30X

Schedule D to Municipality {or Reglonal District] "Soif Removal and Deposit
Oylaw JOXX, Ne, XXXX7

(MUNICIPALITY OR REGIONAL DISTRICT]
Declaration of Soil Removal or Deposit Quantities

Permit Information

Soil Removal or Deposit Permit No,__ s Date of lssue _

Land Identification Information

Legal description

Municipal {or Regional District] address

{ hereby deelare that during the period oo irclusive,
the voiume of Soil removed was cubic metres, and that the
volume of Soil deposited was cubic metres,

[ declare that [ have personal knowledge hercinafter disposad and [ make solernn
declaration conscientiously believing it to be true and knowing that it is of the sume
force and effect as if made under oath and by vinue of the Canada Evidence Act,

St
{nddress)

(posision title, owner. lessee or signing officer of timited company)

SWORN BEFORE ME at the Clry of
in the Province of

Britsh Colu mt‘;iﬂa; ”i‘h [
day of 19

E N

A Commussioner for taking
Affidavits for British Columbia
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“Soil Removal and Deposic Bylaw [93N, Mo, XXX

Schedule B to Munlcipality for Regional District]
“Setl Removal and Deposit Bylaw [9XX, No. XXXX"

[MUNICTPALITY OR REGIONAL DISTRICT)
LETTER OF CREDIT FORMAT
Sehedule T
TO BE ON BANK LETTERHEAD
day of L ALD 19
Mumcipality [or Regional Distrier]
Address

Postal Code

Dear Sir:

We hereby authatize you to draw on (NAME OF BANE), (ADDRESS OF BANK),
Frovince of British Colurnbia, for account of (NAME OF TENDERER). up to an
aggregate amount of avatlable by drafts at sight for 1Q per cent

of tender value;

| Prrawings are to be made in witang o (MAME OF BANK),

Partinl drawntgs may be made.

3 The Bank will notinguire as 1o whether or pat the District has a rivhe o
make demand onoons Letwer of Cradin,

o, This Lener of Credit s wrrevocable up to the expiry date,

DEAFTS MUST BE DRAWN AND NEGOTIATED NOT LATER THAN

The drafis under this Credit are 1o be endorsed bereon and shall state on their
face that they are drawn under (NAME QF BANK), (ADDRESS OF BANK),
Vancouver, B.C. Letter of Credit No,

Yours truly,

Manager
On Behalf of (NAME OF BANK)

A Guide to the Development of Sail Remaval and Deposit Bylaws




“Soul Removal and Deposit Bylaw 19254 No, XMNXX"

Schedule F oo Municipality for Regional District]
“Seil Removal and Deposit Bylaw 19XX, No, XXxXX"

IMUNICTPALITY OR REGIGNAL DISTRICT]
CONVERSION CHART

Sand and Gravel

BANE DEPOSIT
1 Cubic Meter
1 Cubic Meter

1 Cubic Meter

STOCK PILE DEPOSIT

I Metne Tonne
I Cubie Yard

I Clubie Maeter

STOCK PILE DERPOSIT
118 Cubie Meters
1.54 Cubic Yarrls

2.17 Metric Tonnes

BANK DEFOSIT
0.462 Cubic Meter
0.630 Cubic Meter

0,830 Cubie Meter

A Guide 1o the Davelopment of Soil Ramoval and Depesit Bylaws
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REGIONAL DISTRICT OF CENTRAL OKANAGAN
AGGEGATESLFH.YNIJMSTLD?

Projected Growth Areas and Aggregate Potential

LEGEND
W T PRAAVY AGCRIGATE SUPPLY INITENTIL
MNET Y

TOTAL PROJECTED MBEER OF NEW SNGLE
FAMLY (SF) AND MULTIPLE FAMLY [F)
RESDENTIAL DWELLNGS REQUIRED TO
MEXT 20 YEARS : 40858

PEACHLAMD
Y24 eger bouming cnits JEFAME) =

NOTE: The figures

e
Bensing projectons baded on wenoos Offici Comunty
Plians s of February, TE89

Pew. Jow B, 2000




