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Dear Mr. Slupsky:

Reference:  Southern Alberta Integrated Waste Management Study
Agreement #93-0179 r

We are pleased to present the final report for the above captioned project. Additional
copies have been forwarded to the Committee members.

We believe the results and recommendations contained in this report provide the
Committee with the information required to implement an integrated waste management
system for the southern Alberta region. The work undertaken over the patitdy-mr resents a
number of integrated system options which could be readily implemented in the region.
Implementation could accomplished in a phased manner where, as a minimum, a
complete regionalized landfill and transfer station infrastruciure would provide the initial
building bl for a comprehensive integrated system incorporating all utF the 4R’s.

The report has been divided into two volumes; the main body of the study, and the
appendices, which contain complementary and supplementary information, In addition to
the two volume report, an Executive Summary has been prepared for the convenience of
the Commitiee members, as well as for general distribution.

We enjoyed working with you and the members of the Project Steering Committee.

Sincerely,

ANLEY INDUSTRIAL CONSULTANTS LTD.
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GLOSSARY OF TERMS

w

Aeration: A process used in composting by which air is applied to compaostables to
biodegrade them.

Agricultural Chemical Containers: Containers as defined by the Agricultural Chemicals
Act which require special disposal and are collected at permitted sites.

Aluminum: A silvery-white metallic element, the most abundant in the earth’s crust.

Back End Separation System: A process for recovering resources from the organic portion
of the waste stream. This automated system processes ash residue for removal of ferrous
and non-ferrous metals.

Baler: A machine in which waste materials are compacted to reduce volume, usually into
rectangular bundles.

Biomedical Wastes: Anatomical, infectious anatomical, and pharmaceutical wastes and
sharps produced at health care facilities, indudi hospitals, dentists, medical dinics,
laboratories, funeral homes, and veterinarians. qgﬁ! mdeical wastes can be infectious
and/or hazardous and require proper handling and disposal.

Boxboard: Paper used in the manufacturing of cartons and rigid boxes.

Classification: The arrangement or sorting of waste materials into uniform categories or
classes, usually by size, weight, color, organic/inorganic make-up, etc

Collection: The act of plckin&up waste materials at homes, businesses or industrial sites,
and hauling it to a facility for further processing, transfer to large vehicles or disposal.
Various collection methods include single stream and multiple stream collection.

Combustibles: Burnable materials in the waste stream, such as paper, plastic, lawn
clippings, leaves and other light, organic materials.

Commerdial Waste: Waste material which originates in wholesale, retail or service
establishments such as office buildings, stores, universities and warehouses.

Commingled Wastes: Wastes which are not sorted.

Compactor: Any power-driven mechanical equipment designed to compress and reduce
the volume of waste materials.

Compactor Truck: A large truck with an enclosed body and a mechanism for loading and
compacting waste materials.

Composting: A solid waste management technique which uses natural processes 1o
convert most organic materials to humus by micro-organism activity. Composting is not
effective on plastic and rubber.

Al
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line lime or limestone and soda ash. Crushed glass (cullet) has traditionally been added to
make the mixture of raw materials more workable. Colored glass is usually obtained by
adding small amounts of selected metals, salts or oxides as iron salts or chromia.

Hazardous Waste: Waste material that nﬂause or significantly contribute to serious
iliness or death, or that poses a substantial threat to human health or the environment
when impmpedramann?ed. These materials include old explosives, radicactive materials
and some chemical and biological wastes, usually prod in industrial operations or in
institutions. This term is not meant to imply that other wastes are non-hazardous. They
require special handling and disposal as regulated in the Hazardous Chemicals Act.

i elene (HDPE): Classified as #2 ics, includes milk trash
ﬁ wdetagaﬁwbutﬂﬁ, bleach bottles, and aspi:ns bmrtﬂmhppmﬁmﬂdymmm plastic
stream.

Incinerator: A plant designed to reduce waste volume by combustion. Incinerators
consist of refuse handling and storage facilities, furnaces, subsidence chambers, residue
handling and removal facilities, chimneys and other air pollution control equipment.

Industrial Waste: Those waste materials generally discarded from industrial operations or
derived from manufacturing processes.

Inorganic Refuse: Waste material made from substances composed of matter other than
plant, animal or certain chemical compounds of carbon.

Leachate: A liquid containing decomposed waste, bacteria and other noxious and
potentially harmful materials which drains from landfills and must be collected and treated
to prevent contamination of water supplies.

Litter: Man-made (or man-used) misplaced solid waste, discarded outside the established
collection-disposal system. Properly containerized solid waste is often referred to as trash

or garbage.

Magnetic : Equi 1, usually consisting of a beit, drum or puliey with a
magnet, to attract remove magnetic materials from other materials.

Material Recovery Facility (MRF): A fadility where recyclables are sorted. Can be low
tech, i.e. depots, or high tech, i.e. a dedicated facility with mechanical and manual sorting.

Methane: An orderess, colorless, flammable gas which is formed by the anaerobic
decomposition of organic waste matter or by chemical synthesis. It is the principal
component of natural gas.

Mixed Office Paper: Mixed waste paper which is generated in the office and is of high
recycling value. See High Grade Waste Paper.

Mixed Paper: Waste paper of various kinds and quality, usually collected from stores,
offices and schools.

Modified Landfill: An open land site where waste materials are burned, left to

decompose, rust or simply remain. These landfills create problems such as air and water
pollution, unsanitary conditions and general unsightliness. Occational cover is required.
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Reclamation: The restoration 1o usefulness or productivity of materials found in the waste
stream. Reclaimed materials may be used for purposes different from their original use.

Recovery: One of the 4R’s, involves reclaming usable products from the waste stream.

A resource recovery method involving the collection and treatment of a waste
use a raw material in the manufacture of the same or a similar product (e.g.,
ground glass used in the manufacture of new glass).

Reduction (Source Reduction): Mufmdudngquamﬂiﬁnfmtr:m.ud by selecting
alternatives which produce waste, i.e. not buying over packaged p etc

Refuse: Anything thrown away or rejected as worthless or useless,

Refuse-Derived Fuel (RDF): A solid fuel obtained from municipatlhsnﬁd waste as a result of
a mechanical process or sequence of operations which improves the physical, mechanical
or combustion characteristics compared to the original unsegregated ;:.-ed product or
unprocessed solid waste.

Reprocessing: The treatment of used oils by minimum physical methods, such as settling,
in preparation for use as fuel oil or fuel supplements.

Re-refining: The use of petroleum refining techniques on used oil to produce lube stocks
ﬂmtmnﬂzl equhalmtmquaﬂwgtahbeﬂnckspmmmdfmnvﬁgin crudes.

Technigues may de a combination of distillation, acid, caustic, solvent, hydrogen
treating and other physical or chemical treatments.

Residential Waste: Waste materials generated in homes and a Residential
waste inckni'ns;tﬁaper, OCCs, beverage and food cans, plastics, wastes, glass
containers, es, garden wastes, DIY used motor oil, etc.

Residue: The materials remaining following completion of a chemical or physical process
such as burning, evaporation, distillation or filtration.

Resource Recovery: A term describing the extraction and utilization of materials and
values from the waste stream either as materials which can be used as raw materials in the
manufacture of new products, or as values which can be converted into some form of fuel

Of energy source.
Reuse: The use of a waste material or product more than once.

Rubbish: A general term for solid waste that does not contain food waste.
Salvage: The extraction of materials from the waste stream for reuse.

Sanitary Landfill: A method of dispus:ll;ﬁlof refuse on land without creating nuisances or
hazards to public health or safety. Careiul preparation of the fill area and control of water
i are required to assure proper landfilling. To confine the refuse to the smallest
practical area and reduce it to the smallest practical volume, heavy tractor-like equipment

15 used to spread, compact and usually cover the waste daily with at least six inches of
compacted dirt. After the area has been completely filled and covered with a final two or
three-foot layer of dirt, and has been allowed 1o settle for an appropriate period of time,
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Used Oil: dlmﬁ@hmmﬂepﬂd&mdlmwmﬁn&dﬁlwﬁmthroughuse

of contamination, has become unsuitable for continued service in the applications for

which is was nl'iq_l:]nlly intended. Spedifically excluded from this definition are fuels, waxes,

E:trnlamms, asphalts and other petroleum products which are not generally considered to
oils or originally intended for use as a lubricant.

Volume Reduction: The p of waste materials so as to decrease the amount of
space the materials occupy, usually i:-{med'uanial (crushing or shredding), thermal

(incineration or pyrolysis) or biological (composting) means.

Waste Materials: A wide variety of solid materials, that may include liquids in containers,
whﬁamdiscardedurrﬁjededaﬁbeing t, useless, worthless or in excess. Waste
materials, in this sense, do not usually i waste solids found in sewage systems,
water resources or those emitted from smokestacks.

Waste Minimization: Practices which reduce the quantity of waste that must be landfilled,
e.g. recydling. .
Waste Paper: Paper that has been discarded. This paper can be used again as a

fecydablemaierialrfthegmdenfpapuismtahlaandifﬂmpaperissepamedI:efareit
enters the waste stream.

Waste Stream: A general term used to denote the waste material output of an area,
location or facility.
Yard Waste: Grass clippings, pruning and other discarded material from yards and

gardens.

Waste Audit: An inventory of wastes produced by various sectors including businesses,
governments, institutions and even private residences. This information can then be used
to develop strategies to reduce wastes and even costs.

Windrow: A composting technique where compostables are placed in iles which are
periodically mme.cr::hnglnadermmpust turner. log P

EF-A0-0-01 OX#1-93 JGLOSSARY.DOCZ Decemiber, 1953 AllL7



SECTION 1.0
INTRODUCTION



1.0  INTRODUCTION
1.1 BACKGROUND

Stanley Industrial Consultants Limited (SICL) was retained by the Waste Management
Branch of Alberta Environmental Protection to conduct an integrated solid waste
management study for southern Alberta. This study includes an analysis of existing
systems within the Region and a feasibility study for the integration of solid waste
management practices such as combustion, composting and materials recovery into an
overall strategy that will optimize waste reduction.

12  STUDY AREA

The study area for this project includes the following municipalities, municipal districts,
counties and cities:

. The City of Lethbridge;

. The County 6f Lethbridge (No. 26);

. The Municipal District of Pincher Creek (No. 9);
. The Municipal District of Cardston (No. 6);

. The County of Wamer (No. 5);

. The Municipality of Crowsnest Pass;

. The County of Forty Mile (No. 8);

. The Municipal District of Taber (No. 14);

. The County of Vulean (No. 2);

. The Municipal District of Willow Creek (No. 26);
. The Munidpal District of Cypress (No. 1);

. The City of Medicine Hat;

. Canadian Forces Base (C.F.B.) Suffield; and

. Improvement District No. 4 (Waterton Lakes National Park).

The study area includes all cities, towns and villages within the above mentioned Municipal

Districts (M.D.), Improvement Districts (1.D.) and Counties. The study area is illustrated in
Figure 1.1. As noted on Figure 1.1, the Municipal District of Cypress, the Canadian Forces

67-010-0%-01 /RPT#ZI8.93 ISECT DOC] 1.1
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6. To provide recommendations on the most appropriate integrated waste

management system for the study area based on a process and/or methodology to
determine public acceptability.

1.4 STUDY ORGANIZATION

A Steering Committee was formed to undertake the development of the Southern Alberta
Integrated Solid Waste Management Strategy. It was composed of administrative and
public representatives from the municipalities participating in the study. The Committee
members included the following:

. John Zoeteman, M.D. of Willow Creek, Chairman; a
. Debbie Gregorash, Coaldale Ecology Club;

. Walter Brodowski, City of Lethbridge;

. Brian Dalshaug, Baron-Eureka-Warner Health Unit;

. Dave Whitfield, Alberta Environmental Protection, Recydling Branch; and

. John Slupsky, Alberta Environmental Protection, Waste Assistance Branch.

1.5  PLANNING PROCESS

The Canadian Council of Ministers of the Environment (CCME, 1989) has recommended
that Canadian municipalities reduce their solid waste generation by 50% by the year 2000.
in order to meet this objective, creative waste minimization options are required both for
urban and rural areas.

To meet the objectives of this study, an integrated, long term waste management strategy
had to be developed incorporating a variety of waste minimization, handling and disposal
approaches and treatment technologies. The final objective of this planning process was
to develop a system which would reduce the amount of materials being landfilled, and
provide technically feasible and compatible alternatives which are socially, economically
and environmentally appropriate to the study area. The system also had to be acceptable
within the provincial and federal legislative framework. An overview of the legislative
framework is provided in Appendix B.
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A literature search was conducted of local newspaper articles published in the last three
years on the subject of solid waste, landfilling, recycling, composting, and incineration in
the study area. A summary of the information obtained from this search is in Appendix E.
This search provided background information on public opinion and was useful in
determining what waste management alternatives were deemed appropriate by the public
within the study area.

1.7  READER’S GUIDE

This report consists of nine sections. They are organized in the following way:

. Section 2 describes the study area in terms of existing waste generation rates,
composition, and waste management systems. A data base Is provided with
references. The reader should refer to this section to obtain source information
which forms the basis of options and alternatives presented in later sections of this

report;

. Section 3 outlines proposed and planned waste management altematives within
the study area. This section will provide the reader with an understanding of the
ongoing and planned initiatives with respect 1o solid waste management within the
study area;

. Section 4 reviews and evaluates potential waste management systems and
processes for the study area. This section will provide the reader with details of the
maost current waste management technologies available;

. Section 5 provides detailed costs for integrated solid waste management
technologies appropriate for the study area. This section provides a basic
understanding of costs associated with each technology evaluated;

. Section 6 provides the reader with four (4) integrated solid waste management

scenarios appropriate to the study area. This section will provide the reader with
costs for implementation of the different scenarios;
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2.0 DATA BASE
2.1 INTRODUCTION

This section praeﬂtswastemanagenwntdamfmmsmﬂmhlhem. The purpose is to
provide summaries and an overview of current and future (planned) solid waste
management activities in the study area. This data will be used as a basis for the
development of an integrated solid waste management strategy for southem Alberta.

Dm“mgathmdwpzmwlvﬁts,tdephnnemmﬁomandwﬁnen
communications with:

. representatives from the municipalities;

. Health Units;

. Planning Commissions;

. Provincial Agencies;

. Non-Government Organizations (Environmental Groups); and
. Industries.

Supﬁmmhldaumdahedﬁumsﬁeﬁﬁmmmmmhdﬁﬁﬁinma
study region, published data, existing studies, in-house literature, and professional
experience of the study team.

Mast data are presented in graphs and/or in tabular form.

22 POPULATION AND DEMOGRAPHICS

Current population figures were available from the 1991 census and were provided by
Alberta Municipal Affairs, Historical data, dating back to 1966 were obtained from reports
prepared by the Southeast Alberta Regional Planning Commission and the Oldman River
Regional Planning Commission in 1989 and 1987 respectively. Projected populations to
the year 2011 in these studies were generated based on federal census information prior to
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With increasing urban based populations, waste production is likely to grow as urban
waste generation rates, such as the City of Lethbridge, are generally higher than rural rates.
This growth can be counteracted by creative waste minimization practices. Therefore there
is a need for an integrated waste management plan which will reduce the overall wastes

generated.
SOLID WASTE SOURCES AND QUANTITIES

There are a total of five sanitary landfills in the study area. Of these, only the Bow Island
location does not have a scale. Although the Lethbridge Regional Landfill (Kedon) has a
scale, operators of the privately owned facility elected not to release any waste quantity
information. Data was obtained from the City of Lethbridge for quantities hauled by the
City to the Kedon site. The transfer systems operated by the Chief Mountain Regional
Waste Authority and the Lethbridge Regional Waste Management Commission also
provided totals of waste quantities that were brought to Kedon. Sources of information for
waste quantities from the various jurisdictions are summarized in Table 2.2. Information
from the survey of cities, towns and villages which is in Appendix D was also used.

Residential and IC&] Wastes

Waste generation by municipality is shown in Table 2.3, Population figures for 1991 were
obtained from the census data and were the most recent statistics available. Waste
quantity information was collected for 1992, if the information was available. In cases
where actual tonnages were not available, total waste generation was calculated using the
per capita rates found in previous studies. Per capita rates represent the average number
of kilograms of solid waste generated by each individual per day. The proportion of waste
generated between residential and industrial, commercial and institutional (IC&I), was
either determined using given information or estimated by applying given residential /IC&I
ratios to areas with similar characteristics.
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“TABLE 2.3: WASTE GENERATION RATES FOR THE STUDY REGION (1992)

ity of Medicine Hal

| M.D. of Cypress (No. 1)

Town of
Town of

- Population data Is from Table 2-1, waste quaniiies are from sources fisied in Table 2-2.

FLE TASZ3WK3

Yaste Generation Data 1881 Poputation | Residential IC&l Total
Urban Rural 1881 ftonneslyr) | [tonneslyT) (tonnes’yr) | (kg/cap/day)
ity of Lethbridg &0 2= g, T ML rd. .
County of Lethoridge (N — Baz| 180 % 0.55
Town of Co 5310 5310 1850 960 2910 150
Town of Picture Bi 1,559 1558 Smo 280 850 150
Town of B 2 262 80 40 120 125
Town of Nobie 517 517 as0 40 300 207
Viltage of Coalh 1,32 132 480 240 720 1.5
Subd 17412 5260 1.5680 5820 o7
5. of Pinch No. § = si08] __ 3.08]  22%]| | s
Town of Pincher G 3,860 3,660 1,680 1.130 2820 AL
Viliage of Co i T 120 120 240 22
ST IE !!HI ] m 3 ) ¥=
M unicipaln G rowsnost Pass 3240 j B5 E[i i) i {580 3
e Subtotal 7,102 EXSTIN 210 ‘% ii
M.D n (No. | 4480 a400| 40| SRS i 026
Town of 3,480 3,480 1270 B0 2110 168
Town of 1,743 1,743 510 250 TED 120
Village of 38 38 180 20 180 208
Village of G 285 265 180 20 180 .72
Standoff LR. (No. 4013 4013 360 240 500 0.41
14248 082
County o e §77| 9,677 | F
Town of Milk 825 826 & 140 o 212
Town of 23130 3,130 BSD 560 1410 1.3
=0 20 188
=0 60
BO 80
580
10
=0




IC&| wastes are defined as:

. Light Industriat: waste from light industries including crafts and other
products manufactured on a small scale;

. Cpmrner:iai: all solid wastes from offices and businesses;

. Institutionak: all solid wastes from institutions such as schools, universities,
restaurants, hospitals (excluding biomedical wastes), motels and hotels.

Residential wastes are those produced by households. it has been assumed that the IC&l
component would bempmaentedint}murbanwastemtalsfnrthemwmand cities, as

opposed to the rural generators on acreages and farms.

Using the information given and estimated, waste quantities were calculated for urban and
rural areas within each municipality. A total of 164,650 tonnes of solid waste were
generated in the study area in 1992 by residential, light industrial, commercial, and
institutional sources and the average per capita rate was 2.17 kg/capita/day. Of the total
waste generated, 88,570 tonnes were residential solid waste and 76,080 tonnes were IC&l
solid wastes.

Thewmegenmaﬁmmnmhs:ﬂwninﬁﬂemmupmadasanmalqumﬂtiﬁ.
Seasonal variations are an important consideration in the design of waste management
systems. In order to account for seasonal variations in waste production, peaking factors
must be considered. A peaking factor is the ratio of the high (peak) or low generation rates
to the average annual rate. Generally the high peak rate occurs during the summer and
the low rate in the winter. A good example of peaking is illustrated using Waterton Lakes
National Park data, where the July rate is 2.75 times higher than the annual average and
the low rate in January is only one tenth (1/10) of the annual average. In addition to the
hi@wmwlmmmwabﬂmmﬂpﬂkinmmﬁmm& fall which correspond
to spring and fall clean-ups. For the Town of Cardston, peaks occurred in May, July and
October, with corresponding peaking factors of 1.2, 1.3 and 1.1 respectively.
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TABLE 2.4: INDUSTRY WASTES IN THE SOUTHERN ALBERTA REGION
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reusing or recycling portions of their waste products. For example, wood chips are used for
animal bedding or as an energy source.

As a result of the industrial base of the region, a significant portion of the wastes produced
by industries are currently being diverted from landfills. It is estimated that 50% of wastes
are currently diverted equalling 17,500 tonnes of waste and there is a potential for even
more if more industries adopt waste minimization strategies.

There are several changes occurring in the industrial base of the region. Pratt & Whitney
opened a facility in March, 1993 for the manufacture and testing of aircraft engines. It is
currently in Phase | of its operation and employs 50 people. At full operation, it has the
potential to employ 400 to 500 people. Dresser-Rand is likely to case down in January,
1994, eliminating 180 jobs. There is also an overall expansion in both the cattle and
greenhouse industries. No major developments have occurred in the oil and gas
industries.

233 Park Wastes

Waste generation for provincial parks and recreational areas is shown in Table 2.6.
Provincial parks and recreational areas were contacted to determine actual quantities of
waste produced. In general, waste generation information received was in the form of
approximate volumes of waste collected. Due to difficulties in using this information,
waste generation based on attendance figures was used to estimate total quantities of
waste. Waste generation was based on a rate of 2 kg/person/day for campers and 1
kg/person/day for day users. These values were obtained from a study done by SENTAR
Consultants Ltd. for Yoho National Park (1992). It is estimated that 926 tonnes of solid
waste were collected in 1992 from provincial parks and recreational areas in the study
darea.

For wastes generated within Waterton Lakes National Park, actual waste quantities were
obtained from the Chief Mountain Regional Solid Waste Authority. These values are
shown in Table 2.7. In order to confirm the validity of the waste generation rate which was
used for the provincial parks (2 kg/person/campground night), the same generation rate
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TABLE 2.6: WASTE GENERATION FOR PROVINCIAL PARKS/
RECREATION AREAS SOUTHERN ALBERTA REGION

* - Based on a generafion rate of 2 kg/person/day for camping (Stanley, 1984)
and 1 kafpersonfday for day users (Sentar, 1992).

FILE: ‘safralITARDS Wi

(1992/93 FISCAL YEAR)
ATTENDANCE ANNUAL WASTE
PARK/RECREATIONAL AREA NAME DAY USE CAMPING GENERATION
GROUP | INDIVIDUAL | (TONNES/YEAR

WYNDHAM CARSELAND PARK 47,563 3,444 28633 111.7
SUFFIELD REC. AREA 5,180 52
BEAUVAIS LAKE PARK 21,360 1,382 7.611 39.4
CHAIN LAKES PARK 11,135 2,664 5,005 265
LITTLE BOW PARK 25,780 21268 68.3
PARK LAKE PARK 96,040 1,208 8,652 117.8
POLICE OUTPOST PARK 18,672 6432 328
TABER PARK 38,290 1,210 7,011 54.7
WILLOW CREEK PARK 8715 B.B42 26.0
WOOLFORD PARK 1,355 293 342 26
CASTLE RIVER REC. AREA 591 12
CHIN COULEE REC. AREA 202 D4
LUNDBRECK FALLS REC. AREA 8,787 186
SCANDIA REC. AREA 52 0.1
DEL BONITA REC. AREA 15 D.03

L¥YARROW CREEK REC. AREA ao 06

ITTLE BOW RESERVOIR REC. AREA 336 0.7

OLD MAN RIVER REC. AREA 5331 10.7
PAYNE REC. AREA 5,110 1,885 9.1
5T MARY'S REC. AREA 4 089 82
WATERTON REC. AREA 72 0.1
INDIAN GRAVES REC. AREA 2018 4.0
JENSEN RESERVOIR REC. AREA 33 0.1
MAYCROFT REC. AREA 275 06
MCGREGOR RESERVOIR REC. AREA 4,620 1,075 6.8
OLD MAN RIVER DAM REC, AREA 2,118 42
CYPRESS HILLS PARK 154,327 5687 71,665 308.1
WRITING-ON-STONE PARK 23,435 1,260 18,554 65.1
DUNMORE REC. AREA 381 i
TOTALS




TABLE 2.8 ANNUAL BIOMEDICAL WASTE QUANTITIES GENERATED

| Location Facility Name Beds Estimated Biomedical Designated Regional
= Waste Genarated Incinerators {Based on
__[lonnesiyear] 1881 Alberta Health data)
Biairmore Crowsnest Pass Health Care Centre 02 11.6 Lethbridge
Bow Istand Island General and Auwdliary =) 5.0 Medicine Hat
taf District #72
Cardsion inciian . 6.6 Lethbridge
Ganeral and Aindiary " C] 8.5 |Lethbridge
Nursing Home ** % 1.8 Lethbridge
Carmangay ;mhnﬁﬂ-ﬁpﬂ' 20 1.5 Lethbridge
Clareshoim General Hospital 40 6.5 Lethbridge
Trestment Cenire = 48 2.3 |ethbridge
Creek Awdiiary Hospital 100 7.2 Lethbridge
Nursing Home *
Coaicale Lkﬁhhﬂﬁhﬂnﬂ-ﬂm" 25 1.2 Lethbricgs
Fort Macleod orl Maclsod Heslth Care Centre 70 23 Lethbridgs
ort MacLeod = 50 2.4 Lethbridge p
Lethbridge Cancer Clinic *** Crutpatient 0.3 Lethbricoe
fegonal Hospial 268 118.4 Lethbridge
Hespital Awdliary Wing = ] in Leth, Reg. Hosp. Total)
5t Michael's Heailth Cantre 107 373
Ehinook Mall Group Home ** b 1.1
Cavell Nursing Home ™ 100 48
- 120 58
House =~ & 03
Chiidren's Centre 13 (i1 ]
Michael's Healih Centre - 150 T2
Group -] 03
Hat
Hat
Hat
Hat
Hat
Hat
Hat
| ethbridge
L ethbridge
L ethbridge
Lethbridos
Lethbridge
Lethbndge
Lethbridge/Medicine Hat
Lethiridge/Medicine Hat

oor of Beds from Cansdian Hospitel Camectony 1085210850 and Damciony of Lang-Term Case Contres m Canada TEG- 1003
- guariies hom Albeda Health (1607} except
estirnated quariies ” . ototsl < 300 beds - 010 kgiday/ied = . velzrinary - B3 kphacidpiday, 250 cavsipaar
= - spacial care faciity - 013 kgidapbed . gerimis - 0.7 igftacitidey, 250 seynfvear

Sowrcs’ Beormedizal Waste Hangting snd Trestment Sty [Seseatchewan), Stankey, 1081
e wafnalinbl B wid



actual quantities, due to changes in waste segregation and handling practices since 1991,
More recent data is not available, therefore these quantities have been used. Waste
generation for the other health care facilities was calculated using generation rates from a
report by Stanley (1991) for the Saskatchewan Property Management Corporation entitled
"Biomedical Waste Handling and Treatment Study”.

The quantities shown in Table 2.8 represent only the biomedical wastes which require
treatment. Annually, a estimated total of 610 tonnes of biomedical waste are generated in
southern Alberta.

Waste management systems for most types of biomedical waste consist of the following
components: )

. A universal containment system, including a thick plastic liner inside an outer
cardboard shell. Storage and transportation of biomedical wastes should not take
place at temperatures above 4°C. All containers must meet the standards of the
Transportation of Dangerous Goods Regulations (TDGR) and must be transported
according to TDGR.

. The use of an approved treatment and destruction technology. For most
biomedical wastes, the recommended treatment is destruction using high
temperature incineration with Best Available Control Technology (BACT) for control
of process emissions.

. Final disposal of the residuals after treatment at an approved facility. Disposal
usually occurs at a sanitary landfill, however testing must be conducted to confirm
the suitability of the material for landfilling.

Currently there is only one biomedical waste incinerator in operation in the southern
Alberta region. As Table 2.8 shows, in 1991 there were two regional incinerators in
operation at the regional hospitals in Lethbridge and Medicine Hat. However, the
incinerator at Medicine Hat is no longer licensed to treat biomedical wastes, however, the
incinerator is still used to treat non-biomedical wastes. Some collection and storage of
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Bay (51,313). The purpose of this study was to develop a method for determining
residential composition and a per capita generation rate. In addition, a study was made of
commercial generation rates in the Regional Municipality of Waterloo (population
342,030). Finally a user friendly manual was developed outlining procedures for
conducting residential and commercial waste composition studies in municipalities in
Ontario.

The data from the RMOC and Gore & Storrie studies is difficult to compare since Gore &
Storrie broke wastes down into 15 categories and 53 subcategories while RMOC had 9
categories and 56 subcategories. The Gore & Storrie study excluded yard waste when
working out composition data while RMOC did not.  Therefore, extensive data
manipulation would be required to make the results comparable. i

Other existing information on generation and composition of solid waste is based on
Canadian studies completed more than a decade ago, or on recent American studies.
Other data available are less detailed and include reports from the Edmonton Clover Bar
Landfill and an audit which was done for Jasper National Park and the Town of jasper.

The most well known American study was conducted by the US EPA and is entitled
*Characterization of Municipal Solid Waste in the United States”. The latest version was
updated in 1990. This study uses a materials flow methodology to produce waste
characterization data for the entire country. This materials flow is based on production
data (by weight) for materials and products in the waste stream. This produced
information is specific to the U.S. and cannot be directly applied to solid wastes in Canada.

The RMOC study spanned a period of a year and a half and was completed in 1992. It
involved a four season sampling program of residential and commercial wastes. The

Ottawa-Carleton Region is comprised of five cities, one village and five rural municipalities
with a total population of 670,000 people. Residential wastes were randomly selected
from existing garbage collection routes which included all types of residential dwellings.
Three sectors; rural residential, suburban residential, and high-rise buildings, were chosen
for special analysis. The commercial waste stream was also sampled in a similar fashion.
A sampling protocol was written to ensure consistency and accuracy. Wastes were sorted
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TABLE 2.9
COMPOSITION OF RESIDENTIAL SOLID WASTE !

(% by Weight of Total Solid Waste Generated)

Type of Waste RMOC Rural? RMOC Urban? Edmonton®

Paper 18.6% (£2.5%) |[15.4% (£2.5%) 35.5%
Old Newsprint 5.7% (£1.5%) 3.5% (£0.8%) (Included in Paper)
Old Corrugated
Card 5.2% (£1.0%) 4.7% (£0.8%) 4.0%
HDPE/PET? 0.7% (£0.2%) 0.7%  (£0.1%) (Included in Plastic)
Plastic 7.0% (£1.0%) 6.7% (£1.0%) 9.5%
Glass 4.3% (£0.7%) 2.9% (+0.79%) 1.7% .
Ferrous Metal 7.8% (£2.8%) 3.2% (£0.7%) 4.0%
Non-Ferrous Metal 1.4% (£-0.8%) | 0.7% (£0.2%) {included In Ferrous)
Yard Trimmings 10.6%  (£5.1%) |25.1%  (£7.3%) | (Includedin Organics)
Food 12.1% (£2.3%) [12.3% (£2.3%) {Included in Organics)
Organics® 18.2% (£3.9%) [15.5% (+4.6%) 40.4%
Hazardous 0.3% (£0.2%) 0.1%  (£0.1%) 0.1%
Dthers 8.1% (+£2.2%) 9.6% (£3.1%) 4.8%
Total 100% 100.4% 100%

1 Compesitions exclude current recycling

2 90% confidence interval shown in brackets

3 City of Edmonton Clover Bar Landfiil

4 HDPE - High Density Polyethylene

PET - Polyethylene Terephthalate
5 Wood, textiles, leather, etc.

IC&I Waste Composition

For the industrial, commercial and institutional waste (IC&l), information is available from
the RMOC study done by Stanley in 1992, from the City of Edmonton Clover Bar Landfill in

1990, and from a waste audit done for the Town of Jasper in 1992

IC&l waste

composition data from the various sources are compared in Table 2.10.
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Waste Composition Data

Based on population data (Table 2.1), waste quantities (Table 2.3), and waste composition
breakdowns (Tables 2.9 & 2.10), comprehensive tables were developed that provide a
detailed breakdown of the waste stream by waste type, waste generator (residential or
IC&1), generation rate, and waste origin (city, town, village, county or M.D.).

In order to accommodate the large amount of data, two tables were required. Table 2.11
provides information on wastes of residential origin and Table 2.12 reflects waste
quantities originating in the IC&I sector.

The geographic location of major food processing plants, refineries and gas plants is
presented in Figure 2.2. Solid waste from the upstream oil and gas industries are only an
issue for this study insafar as their wastes are disposed of at municipal landfills.

Potential for Recydling

The potential for recycling of the wastes shown in Tables 2.11 and 2.12 will depend on
many factors such as markets for recyclables, type of collection system and public
education/participation. In the case of paper for example, Stanley’s 1992 report entitled
"Recycling Markets Study” found that 82% of all paper could be recyded and the remaining
18% could be composted. The amount of any material that is realistically recyclable will
depend on the characteristics and setting of each specific community. The types of solid
waste collection and their recycling potential is discussed in Sections 4.4 and 4.5.

GOVERNMENTAL RELATIONSHIPS

Within the study area there are governmental relationships formed between the governing
waste management authorities, health units and regional planning areas. In Figures 2.3,
2.4 and 2.5, information is provided showing the jurisdictions of each of the respective
waste management authorities (or commissions), health units and planning areas.
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2.6  EXISTING WASTE MANAGEMENT SYSTEMS

The operating waste management systems in the study area include sanitary fandfills,
modified landfills, transfer stations and incineration systems. Figure 2.6 shows the
approximate location of each landfill and transfer station in the study region. The
operating incineration system in the region is located in Lethbridge and treats hospital
waste only. The Medicine Hat Regional Hospital's incinerator is no longer licensed to treat
biomedical wastes, but is permitted to treat non-biomedical wastes.

Table 2.13 summarizes the waste management fadilities in the region according to the
individual managing waste Authority, Commission, County, Municipal District,
Improvement District or Indian Reserve. In total there are five (5) sanitary landfills, thirty-
one (31) madified landfills, twenty-two (22) transfer stations (12 push-pit, 4 compaction, 6
drop-box), and one (1) hospital waste incineration system operating in the southem
Alberta study area. The transfer stations in Waterton Lakes National Park and Blood Indian
Reserve (No. 148) are not in the study area, but are included because the Chief Mountain
Waste Authority handles their waste and transports it into the study region. Waterton
Lakes National Park is serviced by the Chief Mountain Regional Authority on a contract
basis and pays a fee based on the tonnages hauled. The Blood Indian Reserve s part of
the Authority and pays on a per capita basis. Canadian Forces Base (CFB) Suffield is not in
the study area because they fall under federal jurisdiction. Domestic wastes are disposed
of at their on-site landfill. Scrap metal and hazardous wastes such as oil, oil filters, and
batteries, are disposed of by contractors at various locations off base. Approximately 1500
people live on the base. For more details on each of the landfills and transfer stations, see
Appendix G,

Covernment inter-relationships for each of the waste management facilities are

summarized in Table 2.14. The table shows how jurisdictions of waste authorities
(commissions), health units and planning commissions relate to each operating facility.
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~TABLE 2.13: SUMMARY OF WASTE MANAGEMENT FACILITIES
IN THE SOUTHERN ALBERTA REGION

Waste Authority, Sanitary | Modified Dry Transfer |Incineration | Type of
Commission, County, | Landfills Landfills Disposal Stations Systems System
M.D, LD, erLR. Shas
Crowsnest - Pincher
Creek Regional Weste 1

Authority”
Chief Mountain

Sanitary Landfills With Onsite Weigh Scales.
* inciuding Walerton Lakes National Park, Blood Indian Ressrve,

and the Town of Raymond and Village of Stiriing in County 5,
*** includes C.F.B. Suffield

FILE ‘wefinalias- 13 wiel



¥1J0 | 98eq - §1 g amavy,

L L -

“sadwd yeynduoa Hoam
pun paxu ‘pamojoo w s1moq g wado sy
N pun souzedou [1Ypue] oy “pening
"preogpre ‘quud ypue] $1 apsm Jo 10] v
“yonn sopowdwos uo) eun SN ER|Oa QR Aigrung pruoifiay opigy “Foam Jad aouo
(saqmm o ) wry gf wsumo ofufia oY) 5 uor] puepsy mog eyl O YHON o) i), aRejiA Aq vonospjo napang
"o pasn sydacow v,
Jodud sanduwoo 3p paxnu M
PRO[0d ‘aym pie ¥ simoy 6 uedo
“Yonn soupzudu ‘pmoqpavy Typwe] ST [upug sty
uon2a|[0a Jajreduins ‘Wdsmeu spefjoo  Areynies euorBay ofy “Aoam sad aouo
(s2nm g) uny g U0) OM) 8, UMO [ Sy, qn[D 8, 50T g OF YWoN o) wayu ], umo], £q vonaajjo) pumis| mog
“Hoam Jad
NYpuwy paytpopy g sanoy g wado [ypuey g
Tiypmry Annjusg
uopayj o spsEm Jiwy)
‘opsm oy Aoy ‘sanuo
Youdwoa you saop juy -y o1sup unmuUno
Honn uoy Z sefnfas w UOHVIOPISU0D Japum 191D 30 epuqupary
aawy Loy, “spwsodsyy ums3osd vonaagion a1 yo yed Jou e “sopounuoy £q yeam
(sapu o) ury gy NI'T £q st nonsepjan oL gy Lo ydnopry Jad auo wonse[[o) suoIvg
“yeam 1ad peoj “UMO St [y
U0 WIBAIOP O “1ofien) ‘urwsBosd sjuapisal SO “oaj v
100§ 9 W pue Yo dn 15 30 Jwak J0j sjuamIsal [[emiLing
Prduo /i e pmewss  3ad o001 sequy skug NYPUE]  Jo %0 wasj 5aj0d
(Sopu g)ury g s991(00 uossapuy sagoeq) unesdond resoj oN PAYIPOY saqu, uosIpuY 19)0a(] IPmwvg
—
1od smoy ; wado
o pasn "Inypue] Ny puo aBupp
(aqnu 1) wry 97y HOTIR[09 ON nidooou Jopno Vi paytpojy poommonry WOUR[IOION  poommoiry
J0 pasy uno 1141

SASILOVHd INIWAOVNYIW ALSVM INTHHND :S1°7 ATAVL



vl Jo g adeq - 1z amav,,

(M E TR s T T Ry R TP

‘T661 W
PRIYPUR] 21am 53110}
'T661 Ul Sauu0) ZEZ Panteoal 76T “Aup K1on0 ogp
[IYpus] jeuoiias oy,  “wonEIOIY asom Jof [nun g6 wado st
AFM W SU0) 291 PRI UL 935 ITUpu] ot ] “yoam
Apmuxoadde spoojjop “Kapmo) w sjodap Typue] Lwrug ¥ 2300 sassausng
“yonn sopwdmon Woly jefjon sYIE  [ruoiFay yeer) sty Py SURPIEL WOl
(saqmus ¢) ury g uoy sar) s PAD suld S - ssed pumMOID) 98 :dafjod alfuprA Sy fapmo)y
R 7661 ™ pajmisual
o jsnf jou ‘sqof umoy alam QiSEM JO SIUT0)
Ao soj pasn st Yonn snp| 19]T) U0 87T "YRom W SINOY L]
“TYphv 0} Y2am ¥ 5pwo] LAy njngy wado jypur] “yeam
Kepeunyosdde sy yonn wwiford jjwmos sae THypuer] 1ad @ouo wjuapisas
(@ 1) ury g Pand pwd il sug  -sedo dnosd saamunjo PRYIPOI M) W) $1291[02 ABN[TTA o))
“uopay o) ury 5°g] L L “opsuM [WFURpIsal
10 sajmu g*| | HaRe|0a [eLIaje Ninjy [ypuer] wopay 5199100 JojENO) 1sIngRo)
7661 W SOUU0) 00T
“ypur] opay o PRIRTI02 BMO) SILL
Apoaitp spney e[EpEoD)  (moj woyy wry |) “yeam
JOUMO], ‘BOIESIIILIOS) ¥ 8oy o7 uado st
“T661 U1 payesauad omaBuuRiy EuA,  UONWS JajsTRL] “pasn
e 2)suM JO Ty OLE'SOP wepw ooy oSpLqyie] o) QUM S[LIBG Wing]
"siojoedwod A |y UONOSYI00 [ULRI Nt £Q UT 6] UONWS JASUN)  “SOSSOWISNG GUIOS WO
"RISPEO] JUA1 OM] PUN QAN BOIS JAJRTIRD) PUR  GI], "HOPIY O) HOTS UIYO AIOWL 7 SUSP
Jopwo] apis opepsapAly  umo) ‘yrpdsman sydacon  sageuma efep[eo)) o) Woyy ~1921 WOy Jyeam sad
(sopmu 9y) ury 97 pavk oiqao [ oug todag] 9[nog espuNg  9)SEA SR JojENTIOY 310 $199[103 UMO|, IppEe)
NG STA
J0 paay wwo /KD

(P,1002) SASLLOVUA INHWADVNYIN BISVM INTHUND :§1°Z ATAVL



¥l J0 G 9Beg - GI T aAVY,

TRIEE BT B S A e e w1 w

Tiypue] Aoam sad sinoy g

PALIPOJY UOjuOLIIH uado st (jypur] UOJIOLIAE]
Hoom Jad smoy g|
[1ypuw] paytpoly svy uado sy fiypury sdvy
“Jaqu ], 0) suaE 9w “feam rad emoy gy
yaaidmiba ajdoad swiog “oowjd Typur]  wado st jjypue "uon
(sagrw ) wy g WORI0 ON wstwmfoidoy  payipojy exe] Assuig oo afuqu oy ey Lssuip
(rwonersdo 1
‘Jto pasn mdaoow yan  (ypwry eoorloy year)
"y offequed puoj apts ouo ‘PAsjo st emmoo Jur  moppEm [rvom) [gpue] P9 B FOUO S1SEM
(soprm Zy) wy 61 ul pajney A3 spuo] ¢ -1soduiod preljong v PRUIPOY WSl §199[J00 UMO| 1], WRIIE
(uopasy)
lypuw] Lmjeg [euordoy
edpuqiper] o) s908 usy “APam ¥ Smoy 7|
"T66T W papusuad ‘Buijokoar 1 pum{umo) wouj ury 1) uado st wonmg
soam apsua Jo By [op'LSE Joj uojsp) o) wonwys sajswen Sundsipy Japsues ] Cs[aLNg
“awdinbe wonoa)ju umo juudssou oym Ljj¢  jpoomus|p o) 0 sajTEM wng ssn ajdoad
(sapnu go) ury goj 1ou seop eS| oq ~HOISBI00 SISO A TP ow (UOPTESY  SWOg “WOTA|[0d o pooMmia|0)
e ) pu sadnd “Yoam 1jawa
@310 “‘ssufd ‘yoded paxmm popeianal am apEwm jo
“udsman ‘preogpres S9UDOY 000°SE 01 000'0E
Aoam tad somio gg-0E ‘sonswyd sydacow “Hoom Jad samor op
Aewanxoidde sapiouad  qopgm saqren) pojetpap wado st [[ypur]
POXTON B0y oy w swy wBoud worgoapjoo AR ¥ GOUD SIRSIN
Jopoed pavk 0103 0 [ULIYIH 1[I S, UMOL,  "HONORISUO) TNATIINS, O 15N pUE sjuApisal
pEO|-1821 OUO SUY UOH SHL o pasn sidsoow A papwsdo 81 [jypuy WO 51397j00 won
(sapnu g) uny g°p ~ORIEUOD) URAI[[NS, O PIMO VAN 4L PRUIPON POSTIRI 1 9L -OMASUO) WEANNE,0  POF|Oujy POy

SISy IWITA
10 par] umo /40

(P 1u09) SASLLOVAL INTWADYNVIN TISVAM INTHHND 17 TTAVL

|



¥130 [ 2ded - gz vy, 1300 E4 LRV U6 NEZ LW/ i i1

‘snoy pz uado si
“SYam om) L1ana |jypo pue pastatadng jou
91 0) @SAM JO SpuO] 0wy “Swnpadoar soj wwopm ST |1y o), “gyuo
SIANPP YoTyam Yo uoy o sadud ey agdood U 901m) SassaIsng
au0 Juponduios-vou auiog *[fo pasn "ypie] UM sjuapisal woij
(agnu /1) wy 8o auo swy oFwpiA oy, sideaow Japng vin PRUIPOJY puctuor] PRINI03 1 MEmp puowo g
Yypuwy apsug Auo sorsmm Hrug Mog oniy
"(Raav) simpsuy BSUM OpIEING
Hueesay seswasi(] [murny ou - Auo [wsodsip
10 Upwe] Ssug  eqisuo speun oudy adpuqa
“wnsford o) saSuumn
) o puw L1 sty )
IRNTOD Japun 51 °§°d"0
‘g ary
1w jjo paddarp soumrednn
pow *3aded sandmos
"1aded puoq pasojoo
P 2yt ‘sued mnuymn
‘prooquoy sideam 46
23] # 10) smufosd
uotR|jod aatjjo pam
ooy dnopord paymmojnm «Xof anjg, saperado g4p

1%8 ajdums pred gz a00 . jjo pesn sdooon vy
SO} DOPUE) Pra-12A0 preo| Pefunoaus Sunsodwon
o)y pauk 21qa0 g¢ om1 . paukowy *preoqpans puw
*SIIpRO| SPIS SISO UIqws . Wty onswd ‘sonsuyd (z4)
vy suo powk Z) sang) . gaqH “seded soypo “seded

*1apuo| op1s ajxu pexmm ‘ssuid swop ‘un
orfuts pad oqno [z ws ‘wuudsmou Fundaooe
"opnpauy sapopyas esan],  wormado w eaw sodap ¢ "YPM ® Eamoy
“T661 W “Buypokoas jjo-dasp 09 uedo 51 [jypur]
S)FIM JO SIUU0) [9°[S6'HT pumy o (sqpvq Lyrpnn “(uopay) "Yoam ® aouo K1

PRIS02 TRTGM S2IoA  wo) uow xod gg 74 And Iypury Lwwg o) Aq pejoajjoo
(s g-Z) oy p  wonoopjon 71 suy Kir ey, S8puqua] w spjoyesmo} uoidey e8puqy B1 0JUM [EnURpISeY adpuqyr

DARY SIITA
jo pavy umo /AN

(P.1109) SHSLLOVHI INAWHOVYNVIN AISVM INTHHND :ST'T TV



1_ hﬁ__ E ﬂ“ﬂh ...m.—._ﬂ H.._EJ..H LW ¥ T LT A MR LA i vl
wreok owa pawrsusi
aJm a[gqnu Jo sIUT0)
“(vopay]) [Iypuer] 88 puw asm pajovd
Lmnmg [wooifay ofpugq -0 JO SIUUO) £Op

“§jar] @Y} 0) pafavy 51 “Yaam ¢ sinog (7
oo OESTNIO)  9)swA (Um0) JO STy uado 1 uonws 13
Youa [Iype] 9 0) speoj [euoiday ofipuqupa] -0 Wo) woRMs Jaysu) S Y, PO
§ - € SOYE) YOGM onn Aq paywsedo sajies) W A pUW UOIESIUWOY 90UD SISFING puw
sopwdmos sajw olqna  UoNEAjod (UL NN isup [rootfey ofipq  symapisal woyj esem
(samn 67) wry Ly ¢ oo sy oFojpiq oL Jlo pesn sdaoow v -ipar] o) Buoeq Aaw ) $129]]02 9B¥| A WL PIOJAqON
Typue] Kmpeg yam sad smoy g
(sapnu 67) uny Ly puoiiay oBpuqyer]  uado st uopwms Jajstma],  voyleq maN
“Iajiy BOROA{[0d L
NI o pasn sdaaow AR ¥ 83tm)
“ansmyd pom ‘ssw(d ‘suwa Pot0a[0a 81 SpsUM
un ‘preogpres *jupdemon UOISETINo) “fesodsip Joy ssemisng
‘sedud vagyo Suroay pruogiay 1o ploasnor sod
oA yoea -{0a saAup Sutjakoos sjinpoog Aquny 93 ) v sked umo,
paafjos are sauuo) 7 Apapenb soywado (5401040 Jo opisInG SUL “Typuw ¥ o 1
‘JapEo| pua juol) Ul 9aly  K21908 WONOY [ejus 0l (Uper]  snwg pue st s19]
(s gp) uny Lz @ suY ou] FHVOHLSVAM ~Bo3jAnE DOjN S, [euoiday sjpood  -109 “ou] FAVOHLSYM wo
liypury Lmoeg jpam sod smoy g vado
(soprm &) wny 6, pruorBay odpuqyper] 81 UOINS JOJSUNI] 31N UINURON
"£661 Fuuds sy
Supms oq fm
inq payoof 1o pasia
-tadns Jou Apuaung
§1 [ypue| o, ‘pade
“Tio pasn sydacow v.n -I0I0S |00 218 [l
AR Yoes "s5u[ 79 soded poxnu ~1eq Surung “foom
9isum JO praj ouo sjruy ‘onsuyd 74 ‘sues uy ® 90U SISERUITY
yoru) ofeqmd projopis  “preoqpuma “sedudsmen "[ypur] PUR SYEAPISAT WOk
(aqmw 1) ury o'y uoy 9uo paog Y sidacou jootog oty PRUIPOIN O $199]]0D JOJORNUOD ¥ oI
Jo paary umo g/ 05)

(p,1009) SHSILOVHA INTWAOVNVIN ALSYM INITHNND S1°7 T19V.L



Pl 3o || sdeq - Iz amvy

"T661 W PIroa|jod sum
o5 JOo BN T 6TE' |
sprek L] spjoy yey)
Horuy Jopoeduros paymo
-0j08 SpiE W itm su1q
WOy S)29(100 w0,
g R IR TS ]

10 £/1 19100 o8je

[4H “91F¥M [FoieTmmoo
10 /7 pue [enuapisar

(sapym ¢) ury ¢ 1% 51091100 Umo],

L6611 W

paiauad sum apsem jo Sy
B61°60¥'1 “Apydys
asem spondmos jom

yonan [[y-jnegy voy |

(sapnur gf) uy 1¢ 400 sy pavmapny I

Typuvy 1
pawdasos 51 1o s

“sadnd sotgjo pu

prrogqpaes “sadud poxnm

‘suwo ) .__..__ﬁ_.irn

‘onsud peeqjoo Loy,

99 ¥ 0} QA8
uoTy9{[09 ajqe

~jokoar Jagjo AU

Ehﬂ____ﬂliqm

Butpohoas uy paajoan
10U 51 UMOL AL

BN B F e B A R e S F

(P,1009) SHSLLOVHA INTWADVNVIN ZISVM INTWHND :S1'7 ATAV.L

|

BER0OR
[jypme] pestasadnsun smoy
PRLIPORY Japnyds T seY Jypunry EEILLEN
PEIDS|00 AIM ST
6TF'1 'T661 W ¥Poq
K1ana uo pajeso| a
“ypue] "Iy surq prek /g
Amng puoiday  Jo pawd 771 | ‘pied ¢
ssauddy-gyropey wayy dn-yord Appo nuepey
2661 Ul passuad arom
soumoy [Op'] “suapisas fq
Past aiw sjaLng wng pue
Sanung wadgy (sewmins)
yoam sad simoy /7 puw
(Jjuim) yoeam sad smoy |7
uado st 3] "o pejornuos
‘(nopay) jypmr] o st uoHws sy
Ksmureg euoriay o8puq w1 jo nopmado sy y
-] o 0) U= et uonns Jajsmu)
pue(ury 9'1) nopws puowm{ey sq) 0}
Jajsuns) puom vy su o) W sy pum ‘sossau
papnes] st sjsupy “Ljpo -180 pue sjUEpisa
-y QKA TEUnoR WOI) AIFTM 510900
3D o Suojeq Koy,  pavuapny ouay A puowey
AT ELUITIEY
Jo paar] umog /6D



1 30 g] 93 - STz anavy

awak y5w) mepprer] Aq

AR b 0L W A R e S e R e

Pa1oaaj|oa sna HEumM
[vrjuapisa) JO SIUUD §/¢
"S|uapisal umo)
£q pasn s1 pum yaam
® s1noy omw wado s
[1ypus] Kunoa sy
siuapisal jrins £q pasn
Hoam v sdn-yord (79 seopm 51 79 UM0) JO SUTYS
MBI Cuonoayioa  Cpio pasm sidacow yan )00 91 U0 pajkaa]
‘UMo],  [malsunmos o) Jopondmos ‘sain sydasan BOTINYS 1ajST) STp],
JO supjEno oY) vo pred 21qno of v pux spnpald Jaqqny AwBpp OB o) pajuey sy
51 a8 opswm Lap oy, UORARY[0d muRpisar  pajakoay “PIIOGPINY puw UT 48 01 MEPI] IR L, SIORpIERs
*Kuas unf (01 0 sajru 30) Fonn Jojoedwos Jundsman s)dosow Aq paInoT 51 MSUAL  UMO) OOUY R ¥ 9900
79 St [[ypuw] |4 e, prek 67 ® satn mufpir] Q0D S, WOFT WEINA  CJIYPIV] POYIPOW RSN SiSEM 09[[00 mujple] wean A
‘pk sypom angad e
sarweiio yjo dosp o
sjuspisas safemoous
pum sBwddip sswd
ssodwos unoj, oy, “yPeM ¥ SINOT|
"Tipu siadudsmon sdacon 61 wado sj jjypuv|
ST} 01 Jeam Youa SpRo] O sadudsman oomapy SILL “Yaam U 90IM)
s 1] “uonoednos pou [iwqxne;, oY) pue suwo S3SSAUISTI PUY Hoam ¢
Yo i onn pred ut) £303]100 Yarng) Typmry SOUO SHUIPISIL WOI)
(sopnu 1) ury 9° T1 U0 S8y UM, oy oV Jegxne ot PAYIPOIN [epxne 5199102 UmO) S|, Tegnm A
‘1o posn “Heam Jad sowuo) g
sidaosw i) speuapem apuoual sossameng
Jo Kprma v 10) [jwwns pue sjuEprs
“SasEIUISTIq asnoy Suueato ¥ su IR, “Yeam ¥ sInoy
[[Fus [#20] puw sjuapisa $)o% oS[w [[ypuE] 0§ uado &1 [ypur]
w0l eam yowa 3 0006 “sadud 3 prvogpres “parmbaz su
wafjoa yonn pred U0 E3810] YorTm -S3SSAIENA PU Yaom o
qND §Z QU0 pue yonn meidond v sapusado “Typunry 2900 §20UAPISAL WO
(yo ) wiy gy Jautnuoo pank £ 960 qnD) s,u0r] sequy, ey, PRYIPOR Joqu P10 6 AU 3qu].
DABT ELUITITY
10 Ay Mo /A3y

(P1u09) SHSLLIVHA INTWHOVNVIN LLISVM INTHNND S1°Z ATAV.L



TABLE




Table 2.17: Hazardous Waste Management

Agricultural Litres of Qil Collected
City/Town/ Collection  Chemical Container Toxic Round- from UFA Outlets
Village/Hamlet Facility Collection Permit Up (1992) March 1992-February 1993
Arrowwood No No 6,680 litres
Barmwell No No No
Barons No No No
Bow Island North 40 Mile Yes 22 barrels 2,465 litres
Regional (approx 4510
Sanitary Landfill litres)
Brant No No No
Burdext North 40 Mile Yes (included in No g
Regional Bow Island totals)
Sanitary Landfill
Cardsion No No 6,159 litres
Carmangay No No No
Champion No Ne No
Claresholm Claresholm Yes 150 litres 35,627 litres
Landfill
Coaldsle Coaldale Transfer Yes 1,808 litres No
Station
Coalhurst No Ne No
Coutts No No Ne
Craddock Sunshine Sead Yes No No
Clearing Plant
Crowsnest Pass Crownest Pass - Yes 1799 litres No
Pincher Cresk
Regional Landfill
Del Bonita No No No
Dunmors No No No
Enchant Enchant Landfill Yes No No
Etrikom No No No
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Table 2.17: Hazardous Waste Management (cont'd)

Agricultural Litres of Oil Collected
City/Town/ Collection  Chemical Container Toxie Round- from UFA Outlets
Village/Hamlet Facility Collection Permit Up (1992) March 1992-February 1993
Nanton No 1003 litres 15,509 litres
New Dayton No No No
Nobleford Nobleford Transfer Yes 361 litres 4,525 litres
Station
Orion No No No
Picture Butte Picture Butte Yes 827 litres 6,830 litres
Transfer Station
Pincher Creek No 1673 litres No .
Pincher Station Mohile Facility Yes No No
Quesnstown No No No
Raymond No No No
Redcliff No No No
Seven Persons No No No
Schuler Ko No No
Shouldice No No No
Spring Coulee Spring Coulee Yes No No
Transfer Station
Stavely No No 3,700 litres
Stirling No No No
Suffield No Neo No
Taber No 8 barrels 18,480 litres
(approx 1640 litres)
Vauxhall Vauxhall Landfill Yes 829 litres No
Vulcan Vulcan Landfill Yes No 11,430 litres
Warner No 2665 litres No
Welling No Ne No
TOTAL 48,529 193,850

ST 00401 BPTEE- F3T AR | 1.DOC



facility except those which are transported by DBS. Most of the hazardous wastes are
disposed of at Swan Hills.

There are a total of 20 permitted agricultural chemical container collection sites in the
region. There Is regular collection of these containers from permitted sites. In addition,
containers may be accepted at non-permitted locations. This service is offered for the
convenience of local residents. The containers stored at non-permitted locations are then
periodically transferred to the permitied facilities. Only those facilities holding actual
permits are noted in Table 2.17.

At present there are three main recyclers of used oil in southemn Alberta: Canadian Oil
Reclamation (COR), Recycle West, and Hub Oil. Hub Oil currently receives all used oil
collected by the United Farmers Association (UFA). From conversations with these
companies, approximately 3.5 million litres of used oll are collected from the region. Due
to their collection methods, exact figures for the area were not available. For this reason
only UFA figures are shown on Tables 2.17. In 1992 UFA collected 193,850 litres of used
oil.

2.8 ENVIRONMENTAL GROUP ACTIVITIES

As public opinion is very important to the success of any waste management project, five
non-governmental environmental organizations, an Alberta Environmental Protection
official and a recycler were provided with a brief description of the study and asked a series
of six questions relating to waste management. The responses are provided in Appendix B.

While many of the recycling projects operating in southern Alberta are operated by service
clubs (i.e. The Bow Island Lion’s Club or the Pincher Creek Elks) or handicapped training
projects (i.e. Cardston and District Assodiation for the Handicapped and Stirling
Handicapped Opportunities), there is a trend toward local governments taking a more
active role in recydling. The environmental groups have responded by becoming more
active in educating local government officials and the general public about environmental
issues.

BTDND0101 RPT#225.53 /1SEC3 DOC) 2.18
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PLANNED CHANGES AND GROWTH

Several jurisdictions and Authorities in this study area have initiated activities of their own
and are proceeding with their own waste management plans. The integration of these
initiatives as well as costs of current and projected activities will play a major role in the
development of a regional strategy. These proposed/planned waste management
initiatives are discussed in Section 3.1.

SUMMARY
Study Area

The Southern Alberta Integrated Waste Management Study area includes five Municipal
Districts (No.'s 1, 6,9, 14, and 26), four Counties (No.’s 2, 5, 8, and 26), two Cities
(Lethbridge and Medicine Hat), one Improvement District (No. 4), the Municipality of
Crowsnest Pass (1.D. No. 6), Indian Reserve No. 148, and C.F.B. Suffield.

There are nine (9) waste management authorities or commissions in the study area. Only
five (5) are operating as regional waste management systems, while the remaining four (4)
are non-operative. The cities of Lethbridge and Medicine Hat do not belong to a
commission or authority. There are four (4) Health Units, and two (2) Planning
Commissions with jurisdictions in the study area.

Population

The population for the study area for 1991 was 207,624. Of this total, 149,050 or 71.8%
lived in urban centres, while the remaining 58,574 or 28.2% lived in rural areas. The Cities
of Lethbridge and Medicine Hat account for 50.4% (104,599) of the total population.

Waste Generation Quantities

It is estimated that a total of 88,570 tonnes of residential waste, 76,080 tonnes of
industrial, commercial and institutional (IC&I) waste and 37,800 tonnes of heavy industrial
wastes were generated in the study area in 1992. In total, 202,450 tonnes of waste were

221



these costs may include collection, disposal, and transfer, as noted in the Table.) These
per tonne figures translate to a per capita range of $4 to $40, with an average of $30 per
capita. The differences in costs are mainly attributed to the level of service provided in
each individual area. For instance many rural areas do not have any collection costs
although they must pay disposal costs whereas other areas have collection, transfer and
disposal related costs.

In addition to the existing waste management systems in place, regional landfill systems
are being considered for the Willow Creek, County (Vulcan), and Taber and District
regional waste authorities. This will be discussed in Section 4.0. It is expected that by the
time the regional landfiil systems become operational, most or all of the modified landfills
will be closed. -

Waste Minimization

The City of Lethbridge operates a drop-off depot recycling program which collecs
newsprint, corrugated cardboard, magazines, mixed paper, glass and yard waste. Other
recydling initiatives are established in the following municipalities:

. City of Medicine Hat has a backyard compositing program and a drop-off
depot that collects newsprint, magazines and books, as well BFl collects
corrugated cardboard and office paper;

. Town of Bow Island has a permanent collection and sorting depot, with
drop off boxes and collects corrugated cardboard, newsprint and mixed
paper;

Town of Cardston has a permanent collection and sorting depot, with bins
located throughout the community and collects corrugated cardboard,
newsprint and mixed paper;

. Town of Claresholm bottle depot collects #1 and #2 plastics, clear glass
and tin cans;

. Town of Ft. Macleod has a collection trailer and collects metal cans, glass,
plastic, magazines, newsprint and corrugated cardboard;

L7-010-01-01 /RPT # 23891 /18602 DOCT 2.23



SECTION 3.0
PROPOSED/PLANNED WASTE MANAGEMENT ONGOING INITIATIVES



3.0

3.1

PROPOSED/PLANNED WASTE MANAGEMENT ONGOING INITIATIVES

The following section provides an overview of the waste management initiatives proposed
or under consideration for different regions in the study area. The information on these
initiatives is based on feasibility reports written by consultants in the past, as well as
initiatives that are presently being implemented.

The information that has been compiled in this section will be used in the later sections,
where ongoing initiatives will be incorporated into the proposed waste management
scenarios presented. This will try to minimize changes to any already ongoing waste
management implementation plans by formed authorities.

COUNTY (VULCAN) REGIONAL WASTE AUTHORITY

Ongoing Initiatives

The County Regional Waste Authority has determined that a system of transfer stations
throughout the County of Vulcan region, delivering the solid waste to a regional sanitary
landfill is the preferred waste management option.

All existing modified landfills would be closed.

In May, 1993 the Authority retained Stanley to develop the landfill and transfer station
components of the regional waste management system.

Preliminary design of four push-pit transfer stations which will be located at: Vuican,
between Champion and Carmangay, Milo, and Maossleigh, has been completed.

Preliminary investigation of the hydrogeology of the proposed landiill site near Lomond is
currently underway. Results from this investigation should be available by the end of
November, 1993.
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3.2  RIDGE RIVER REGIONAL WASTE AUTHORITY
Initiative Based on the Recently Completed Feasibility Study

The Ridge River Regional Waste Authority was recently formed after a feasibility study was
completed by UMA Engineering in October, 1952.

Theminastemanagemmtsymmpmpasdinm:smdyismmﬂofamgimal
ﬂnitarylardﬂilhcatndnemmlmﬂECmntyufWamersndyarﬁwithlhmedmphm
transfer stations located near Masinisin, Milk River and New Dayton.

Modified landfills in New Dayton, Warner, Milk River and Coutts would be closed. The
NmDaytuniandﬁ!lhualrudybemdmedandadmpbmtramfcrstaﬁonisinplmeat
the old landiill site.

Residents of the Town nfRaynmﬂandtherlageufSﬁﬂingpresmﬂrddivawasteto
e:dsﬁngpushpituamfustaﬁominthdrmpecﬂvemmniﬂu. The waste is picked up
under the jurisdiction of the Chief Mountain Regional Solid Waste Authority and delivered
to the Kedon Landfill near Lethbridge.

The current push pit operations in Raymond and Stirling would remain part of the Chief
Mountain system. It was recommended that the Chief Mountain Authority be contracted

tudhpmewaﬂeﬁunkaymondmdSﬁﬂhglnﬂupmpmed regional sanitary landfill to
reduce the annual per capita operating costs to the constituents of the proposed regional
system.

I the regional sanitary landfill is sited in a central or northem location within the county,

there may be an opportunity to develop a regional landfill in conjunction with the Chief
Mountain and/or the Taber & District Waste Authorities.
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3.3  TABER AND DISTRICT REGIONAL WASTE AUTHORITY

The proposed waste management plan for the Taber and District Regional Waste Authority
was based on the Associated Engineering feasibility study completed in April, 1986 and
would consist of a2 network of push pit transfer stations delivering waste to a regional
transfer station at Taber, with ultimate disposal at the Kedon Sanitary Landfill near

Lethbridge.
All existing modified landfills in the M.D. of Taber would be closed.

The proposed system would be comprised of a series of rural push pit transfer stations in
six M.D. of Taber sites and one larger regional transfer station in the Town of Taber.

Municipal wastes collected at the transfer stations would be hauled by a live bottom trailer
(which is a tractor trailer for hauling loose waste complete with a chain drive to unload) to
the Kedon landfill. Each transfer vehicle would carry a bobcat that would be used to load
the waste into the trailer. No maobile equipment would be left at each site.

The proposed sizes of the transfer station facilities would be as follows:

. Taber 2500 sq. ft. (230 sq. m.)
. Vauxhall 1500 sg. ft. (140 sq. m.)
. All other locations 1000 sq. ft. (93 sg. m.)

Each facility would have a concrete tipping floor, retaining walls and a steel shell buiiding.
The sites would be fenced, graded and would have signs for traffic control.

Estimate Costs per capita:  $17.46 (1986 dollars)
$24.57 (1993 dollars assuming a 5% increase per annum)

SF-0V0-04-01 /RFT# 22893 [1SECS DOC] 3-5



The proposed transfer stations in the study would be the push pit type enclosed in a steel

building and located at:
. Nanton;
. Stavely;
. Granum;
. Fort Macleod;
. Vulcan;
. Champion; and
. Carmangay.

Three variations to the overall study service areas were proposed:

Variation 1 incdudes M.D. of Willow Creek, plus the Towns of Nanton, Stavely,
Claresholm, Granum and Fort Macleod;

Variation 2  includes M.D. of Willow Creek, and the Towns within the M.D., plus the
southwest portion of the County of Vulcan, Town of Vulcan and the
Villages of Champion and Carmangay; and

Variation 3 includes M.D. of Willow Creek and the Towns within the M.D., plus the
portion of the County of Vulcan west of the McGregor Lake reservoir and
the Village of Milo.

3.5 THE KEDON LANDFILL

The Kedon Landfill near Lethbridge serves as the final disposal location for wastes from
several of the regional authorities. Its continued existence and operation are items that are
being relied upon for present and future waste management plans for a number of the

authorities,
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3.8 COUNTY OF NEWELL (No. 4)

Although not parnt of this study area, the County of Newell has put forth a Requests for
Proposals from engineering firms to complete a siting study for a sanitary landfill. There is
the possibility that if a landfill was sited close to the southern Alberta study area waste
generators, it could potentially be used as a final disposal point for some of the wastes
generated within the study. The future landfill in the County of Newell would have to have
design a capacity to accommodate the extra study area wastes and this option should be
looked at a later date when options for suitable landfill sites in the souther Alberta region
have been exhausted.
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SECTION 4.0
POTENTIAL SOLID WASTE MANAGEMENT SYSTEMS AND PROCESSES



4.0

4.1

POTENTIAL SOLID WASTE MANAGEMENT SYSTEMS AND PROCESSES

GENERAL

Cumiy,ﬂmnujoﬁlycd‘thewmmmmekegimisbnﬁﬂﬂed. Solid waste
management is challenging communities and regions, not only in Southern Alberta, but
throughout Alberta and North America. As old landfills sites are filled to capacity, new sites
must be selected to replace them. In the past this has been an acceptable and effective
waﬂemnagementmﬁhod:hndﬁlismetnurmedsdwmcmsidtmdmﬂidmt
and simple to use and operate. At present, and probably for some time to come, a landfill
is still required for some portion of the waste stream. However, with the increasing cost of
landfilling, as well as the social issues associated with landfilling, there are opportunities
for waste minimization options such as at source waste reduction, recydiing, composting,
combustion, etc. Carefully chosen waste minimization options can extend the life of the
landfill and reduce the number of landiill sites needed. A good strategy can also reduce
the amount of hazardous materials being landfilled.

It has been demonstrated that waste which is normally landfilled can be reduced between
5% and 25% through the application of waste minimization options. Typically, the
adoption of a mix of options will provide an efficient system for any given generator area.
In cartain cases, however, one major piece of infrastructure (for example, an energy from
waste fadility) may provide a satisfactory level of service to the region. While the cost of
mﬁﬂmnpthﬁcﬂnbeﬁmﬂndyhighwﬂinpmgﬁmim:mnpaMmﬂbe
implemented that are economically viable at this time. Also, the availability of markets
plays an important role in the feasibility of waste minimization programs which divert
materials from the landfill. These options may become viable in the future and could then

be implemented.

The major system elements available to the planning process for an integrated waste
management system for Southem Alberta are described in the following sections. These
elements will then be combined to form a number of potential plans which can be
evaluated according to the needs and desires of the Region.
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tipping fee will be levied to compensate for markets which are flat or nonexistent, or
considerable financial resources must be expended to gain value from a certain material.

lssues that must be resolved before selecting a processing alternative are: quantity and
quality of products (energy or materials), availability of markets, environmental impact of
the process, potential for local economic development, public acceptance, and quality of
working conditions within and near the fadility.

The following sections examine these options in light of the waste management systems in
place, and determine whether or not the option is viable for the area.

42  SOURCE REDUCTION

At the present time, there are five environmental groups in Southern Alberta. They are:

. Environmental Resource Centre;

. Burt Riggall Environmental Foundation;

. Coaldale Ecology Club;

. Going Green (Crowsnest Pass);

’ Nanton Environmental Action Society; and,
. Southern Alberta Environmental Group.

An in-depth interview was held with each of these groups. A detailed description of their
focus, and activities they are presently pursuing is given in Appendix C.

These groups are actively attempting to educate the public on current waste management
issues such as reduction, re use, recycling, and composting. Pamphlets and informational
brochures are available from the groups.

One of the most effective ways of minimizing waste is through source reduction. Source

reduction means reducing waste where it is produced at households and places of work.
Unlike other waste minimization options, which target a limited section of the waste
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community-wide effort that involves the contributions of several groups. A broadly-based
effort, with participation from a range of community groups, provides a balanced, grass
roots approach that has a better chance of gaining public acceptance.

Specific methods of education may include:

. distributing brochures and newsletters to promote source reduction;

. using advertising and public service announcements in local media;

. holding special events to promote waste reduction initiatives;

+  Promoting backyard composting;

. setting waste reduction goals;

. establishing a committee, with representatives from a range of community
groups, to manage day-to-day issues;

. holding public meetings to answer guestions and develop initiatives that
meet regional needs; and

+  educating visitors to the region at campsites and hotels.

All of these suggestions can be incorporated into an effective education program to inform
residents of ways to reduce waste at its source. Many of these ideas have already been
initiated by several environmental groups in the study area.

Education of source reduction in the schools can be an excellent way to increase
community participation in both the short and long term. Students often share ideas
leamed in school with their families, and the students themselves will develop a
commitment to reducing waste that will continue into their adult lives. Information on
reducing waste can be leamed through hands-on projects, and may extend to competitions
with other schools or institutions in the region. A regional waste reduction plan could be
explained by an educator, who specializes in waste management, and who could visit all
classrooms in the region.
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landfilling. By including a capital recovery fund to account for the eventual closure,
reclamation, and replacement costs for another regional landfill, the tipping fee would be
much larger than the existing tipping fees found at area landfills.

423 Procurement Policy

An environmental buying policy can result in waste reduction by encouraging the purchase
of goods and materials that create less waste, are made from recycled materials, and/or
can be reused or recycled. Environmental procurement policies not only reduce waste, but
also divert recyclables from the landfill and promote the development of markets for
recycled products. Competitively priced goods of high quality include "green" cleaners,
recycled paper, reusable batteries, re-refined motor oil, water-based paints, products from
waste plastics, and others.

It would be a policy which would encourage govemments, institutions and private
businesses, and even homeowners to be more conscious when they buy. This would be
accomplished by information sharing between groups such as chambers of commerce,
tourism associations, health care boards, and others.

42.4 Waste Audits

Businesses, local government and institutions could be encouraged to identify ways of
reducing waste through waste audits. Waste audits provide an mechanism to inventory
current practices which assess the quantity and quality of the wastes generated, identify
markets for recyclable materials and recycling brokers, waste reduction and recycling
options specific to each business, and provide support and advise to the businesses.
Often a side benefit is the identification of strategies that streamline operations and reduce
costs. These audits can either be conducted by the business, government, or institution
itself, or by a third party consultant. Several publications and manuals can help develop an
effective audit, including "Profiting from Waste Reduction in Your Small Business™ and

(V) Profitirom Poilution Prevention, Volume 1, A project of the Pollution Probe Foundation, A Guide to Waste Reduction and Recycling
in Canada, Second Edition Revised, 1290
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4.4

RE-USE

‘Re-use’ is the repeated use of an item usually, but not always, for the same purpose. This
second 'R’, helps reduce waste generation, conserves raw materials (and thus energy), and
usually results in less cost to the user.

Re-use can incude:

. Re-using and refilling containers (eg. beverage containers);

. Repairing broken goods (eg, appliances, etc.);

. Second hand stores (Goodwill, Salvation Army Thrift Shops, Charities, etc.);

. Clearinghouses - establishments which collect used items for resale (eg.
resale boutiques, thrift shops, Architectural Clearinghouse - Edmonton); and

. Waste Exchanges - a province-wide and country-wide program which links
‘waste’ generators with potential users of these ‘wastes’.

The concept of re-use could be included in the educational program discussed in
Section 4.2.1.

Depending on the participation rate and the efiectiveness of a source reduction and
re-use program, it is estimated that the cumulative waste diversion rates could reach
15%.

COLLECTION
Collection Alternatives

The most important aspects of a waste management system from a planning perspective,
are generator participation, collection, processing, and residue management. Collection
alternatives can be broken into two broad groupings: single stream collection, and multiple
stream collection. Single stream collection refers to mixed waste collection (everything into
one bin - typically hauled directly to disposal). Multiple stream collection systems
represent attempts to segregate or group certain materials into streams that can be
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All of the rural communities within the study area, with residential collection, are serviced
by single stream collection. The Cities of Lethbridge and Medicine Hat are also serviced by
single stream collection (with the exception of the 300 residents participating in the blue
box collection program in Lethbridge).

4.43 Multiple Stream Collection

As stated previously, in those cases where collection services are designed to collect two or
more distinct material categories, such systems will be termed multiple stream collection
schemes. Such schemes can be applied at the curbside, loading dock, or depot levels. The
number of categories into which garbage can be sorted is virtually limitless, althoughr in
practise it is usually restricted to only two or three.

Multiple stream collection schemes are typically designed in conjunction with downstream
processing facilities, keeping the quality requirements in mind. For instance, two stream
collection schemes usually define wet and dry categories. Under these schemes, all
organic and other wet materials are placed in one category, while all other wastes are
placed in the dry category. These systems enhance the quality and recoverability of
various dry recyclables by reducing their contamination by wet materials. However, these
systems do not necessarily provide the degree of protection necessary for the wet category
to produce a suitable feedstock for composting, as there is no guarantee that the feedstock
will be contaminant free.

Three stream systems (typically wet, dry and garbage) are sometimes employed to enhance
the recyclability of both the dry and wet fractions of MSW. Under these schemes,
specifications can be developed regarding the acceptable contents of wet and dry streams,
with all other materials being considered garbage.

In certain situations, four streams or more may be appropriate. For instance, it may be
prudent, given the location and infrastructure of @ community, to consider separating the
dry fraction into containers and paper products (or some other division), or the wet fraction
into yard wastes and other organic materials. Of course, increasing the subdivision of
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TABLE 4.1
COLLECTION SYSTEM COMPARISON
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4.45 Two Stream Collection for Lethbridge and Medicine Hat

There is a large body of evidence (Guelph, Metro Toronto, Powell River, B.C.) which
strongly indicates the importance of sourcing and collecting relatively uncontaminated
organic materials. Materials with high concentrations of heavy metals or synthetic
organics, for instance, will generate composts with even higher concentrations of these
substances due to the volume and mass reductions inherent in composting processes. The
implications of such an occurrence can range from limiting end use options for finished
materials, to requiring the secure disposal of these materials in landfills. In addition, input
materials with significant amounts of difficult to remove physical contaminants, such as
plastic and glass, can severely damage the aesthetics, and hence utility, of finished
products. Two stream collection has been favoured in areas where pilot programs have
been operated, specifically Guelph, Ontario. Although three stream collection was
preferred by residents for convenience and service, they were not willing to pay for it. It
was also found that with the three stream collection scheme, there was one too many
choices for the users. The ‘garbage’ option was often used, instead of the wet or the dry
containers. It is, however, desirable to keep the household hazardous wastes out of both
the wet fraction destined for a composting facility and the dry fraction destined for a
materials recovery facility.

For these reasons, it is recommended that source segregation, and separate collection, of
organics from municipal sources be implemented in the scenarios where "high-tech’
recycling and composting techniques are suggested to reduce the amount of waste
landfilled by up to 50%. In these scenarios, a two stream collection scheme would be
implemented in the urban centres of Lethbridge and Medicine Hat. Under the regional
system, residents would be supplied with two large plastic collection containers to separate
their household wastes into "wet’ and ‘dry’. These containers could either be provided by
the cities, subsidized by the cities, or purchased entirely by homeowners. It is suggested
that 120 litre plastic wheeled carts be provided for the 'wet’ stream and 240 litre plastic
wheeled carts be provided for the 'dry’ stream. If every singie family residence receives
two containers, over 57,000 carts would have to be purchased. The City of Guelph used
plastic carts similar to these in a pilot program which began in 1987 and is soon entering
the implementation phase. The City has budgeted over $2 million for collection vehicles

and bins.
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are especially sensitive to this cost trade-off due to their low annual volume of recyclable
waste produced (relative to large cities with established recyding programs), their low
population density, distance to recycling markets, and small tax base. These constraints
preclude high-tech options such as curbside collection (source separated or co-mingled) of
recyclables, and processes involving large sorting lines or mechanical separation which are
suited to much larger waste streams than that found in these rural areas within the study
area. Alternatively, very simple sorting procedures at a recyclables processing centre can
be very cost effective.

4.5.2 Processing Alternatives: Material Recovery Fadilities

The ability of a Material Recovery Facilities (MRF’s) to capture recyclables from MSW is
primarily a function of the collection system since, by definition, a MRF only receives
recyclables which have been segregated from MSW (in a2 commingled or fine sorted
manner). While MRF's may have significant variations in design, all provide a central
station for separation of commingled or segregated recyclables. The materials are
processed either manually or automatically, stored, and prepared for market. A MRF may
be a simple transfer and storage station with minimal quality control, or a large plant that
uses both mechanical and manual separation with packaging by a high production baler.

Facilities which remove recyclables from MSW, collected via single stream . collection
schemes, are considered to be a 'Dirty MRF’, and are discussed in Section 4.5.3.

There are four basic functions performed by an MRF:

. separation of commingled waste streams;

. removal of contaminants from marketable commodities;

. packaging of marketable commaodities; and

. consolidation/storage 'of marketable products for cost-effective delivery to
markets.

While large MRFs provide economies of scale for large quantities of waste, MRFs for
smaller waste volumes can also be feasible through good design and planning.
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Contamination levels are typically low due to the division into muitiple streams at the

source (the home or the recycling depot). Typically, MRF vendors claim residues are less
than 10% of collected materials.

Materials from the drop-off depots, if they are not supervised, may contain some degree of
contamination. The City of Calgary found that the quality of materials collect in both
schemes were acceptable to the processors, and that the level of contamination was easier
to control in the curbside program, but they felt that public information and eduction could
further reduce the contamination levels found in the depot program.

Expected Environmental Impacts

Environmental impacts associated with MRF facilities are similar to those for any light
industrial development. Generally, only local site disturbances related to the erection of
buildings, etc. are associated with the physical plant. Liquid effluents from MRF facilities
are limited to sanitary (washrooms and clean-up fadilities) and storm water flows (rainfall
events) which are typical of similarly sized industrial operations. Air emissions are limited
to those from fadility heating plants.

Multiple stream collection programs may cause an increase in energy consumption due to
additional pickups and/or increased collection time. These increases may be
compensated, in whole or in part, by decreases in energy consumption depending on how
far the vehides have to travel, the location of the MRF, and the number of compartments
in the collection vehicle.

Working Conditions

When proper consideration is given to employee health and safety in design and
operation, MRF's generally provide a nonhazardous work place for employees. Some
specific dangers and pro-active protective measures which can be employed include:

. exposure to broken glass and other sharp materials (wear protective gloves
and clothing);
. dust and small fibres from baling and other operations (dust masks and/or

dust collection equipment);
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strict physical and chemical requirements which are imposed on finished materials and
their usage. For instance, all mixed waste compost currently produced in the U.S,, if
produced in B.C., would be required to be landfilled under B.C.'s guidelines. Alberta draft
guidelines are not yet finalized at the time of printing, however they are expected to be
similar. For these reasons, 'dirty’ MRF's will not be considered any further in this study.

4.5.4 Ekxisting Recyding Programs

There were 19 recycling programs operating in 1992 in the study area. There were two
programs which began in 1993, and an additional 3 programs which have received funding
and are scheduled to begin start-up 1994. All of these programs are 'drop-off’ in design,
and there is a small blue box program operating in the City of Lethbridge (300 boxes). For
a detailed listing of these programs, the type of program, those municipalities participating
in the program, and which materials are collected, see Table 2.14 in Section 2.7. Table 4.2
summarizes the quantities collected for recyding in the study area.

TABLE 4.2
QUANTITY OF RECYCLABLES COLLECTED
(1992)

Quantity
Material (tonnes)
Old Newspaper 1,352
Old Corru Cardboard 1,296
Office and Mixed Paper 178
Old ines 95
Clear a3
Metal Cans 12
#1 and #2 Plastics 40
Tires 45
Total 3 1n

For the most pan, the recyclables are marketed in Alberta. Table 4.3 catalogs the markets
used for the materials collected in the study area.
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4.5.5 Recyding Alternatives

Based on the preceding discussion of collection and material recovery schemes and
existing waste minimization programs, this section of the report will outline the recycling
alternatives considered for the study area. They are as follows.

Firstly, scenarios will be developed which will ensure that the majority of all recyclable
materials for which feasible markets exist, local or distant, will be extracted out of the
waste stream. This alternative will involve the following components:

Two stream collection for residential waste streams (wet/dry) within the
two large urban centres;

Material Recovery Fadilities located in the two larger urban centres to which
all recyclables are delivered (including materials from the two stream
collection scheme).  Regional recycling programs would bring their
recyclables into this fadility. Recydling programs in rural towns and villages
which are currently operating would continue to operate and could bring
their recyclables into the larger cities and benefit from a joint marketing
plan and materials sharing arrangement;
Asyﬁmufwasteﬂarﬁfersmﬁorﬁstmeglalhrhmedinthemlmnf
the Region at which recyclables could be collected (for example recycling
trailers), and these recyclables would be brought to the MRF's for
processing; and

Regional landfills where rejects and contaminated materials would be
disposed of.

Secondly, scenarios will be developed where recyclables will be captured on a drop-off
basis. This alternative would involve the following components:

70100101 [RPT#22B-53 fISECLB.DOCT

Drop-off depots would be located in the larger urban centres for the
collection of recyclables from residents, such as already existing in the City
of Lethbridge. Recycling trailers would be placed at waste transfer stations
strategically located in rural areas of the Region;

Small Regional Processing Centres, such as G.P.S. Recyding in Lethbridge,
located in the two larger urban centres, where recyclables from the drop-off
depots would be processed, packaged, marketed, and where recyclables
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vehicles, compatible vehicles (such as the Haul-All Model #12 or #14) could be purchased
to empty these containers and transport the recyclables to the sorting facility. Vehicles
could be equipped with compaction capabilities to improve the economics of collection.

To begin with, the proposed program would include the same recyclables as the City of
Lethbridge is presently collecting, processing and marketing, and with the aid of an
educational program encouraging voluntary participation, approximately 10% -of the
residential waste stream could be collected. Although a higher capture rate may be
attainable, 2 conservative 10% will be used.

The small Recyclables Processing Centre would consist of a receiving/tipping area, sorting
area, processing and baling area, storage area, and an administrative area. Equipment
would consist of a manual sorting process, storage carts, a baler, a scale, a small loader,
and andillary equipment (See Figure 4.2)

As previously mentioned, the Centre would process the recyclables from the rural transfer
stations, as well as from the Towns. The following is an outline of how the recyclables

would “flow’ through the facility:

. Recyclables would arrive at the facility via the mobile recycling trailer from
the rural transfer stations or via collection vehicles collecting from the
drop-off depots in the Cities;

. Thequabiswuﬁﬁwmhemﬁedandpmd,reaﬁyingthmfm
market (eg. baled or placed in carts); and

. Separated materials would be placed in sorting containers, or bins. These
containers will be emptied on an as required basis and their contents
transferred to the appropriate shipping container or baler as per the
marketing requirements for each material.

As previously mentioned, a joint marketing scheme, or a materials sharing program, could
be implemented.
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4.5.7

lists the recyclers operating in the province. The Recydling Hot-line can also be called at
1-800-463-6326.

Material Recovery Facilities

For the scenarios recommending MRF’s, the following is proposed.

City’s of Lethbridge and Medicine Hat

For these scenarios, Material Recovery Facilities are suggested for the City’s of Lethbridge
and Medicine Hat. These MRF's would be supplied with the materials collected in a two
stream collection scheme, as discussed in Section 4.4.

waataMRFmeﬂhﬂbepmmsednrmndmmaﬂymmedﬁniﬁEiy.
Depending on the quantity of materials, or throughput, of the facility mechanical sorting
may be too expensive. An example of a MRF which employs manual sorting is illustrated
in Figure 4.4, while Figure 4.5 illustrates a MRF which employs both manual sorting and
mechanical sorting. Larger bulky items (cardboard) are usually removed manually prior to
the sorting process, followed by manual sorting (plastics, glass, paper, etc) and
mechanical sorting (metals, etc).

It is estimated that approximately 12,500 tonnes per year (50 tonnes per day) will be
processed by the MRF in Lethbridge and 6,000 tonnes per year (25 tonnes per day) by the
MRF in Medicine Hat. (This includes the residential waste stream from both urban centres,
as well as the recyclables brought to the MRF from the rural recycling depots. The existing
depot system in Lethbridge would continue to operate and service those living in high-rise
apartments and dwellings not serviced by the two stream collection scheme.) For the
purposes of this study, the MRF's will be conceptually designed incorporating both manual
and mechanical sorting,

The MRF’s would consist of conveyors, sorting stations, bins, and magnetic separators. A
baler, can flattener, and glass crusher would be utilized to prepare the recyclables for
market. A loader and scale would also be required. The building which would house the
process would be equipped with a dust collection system, noise suppression devices, odor
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lists the recyclers operating in the pm;u'nne. The Recyding Hot-line can also be called at
1-800-463-6326.

Industrial Wastes and Construction and Demolition Wastes

As a result of the industry survey in Section 2.3, Table 2.4, it was found that approximately
70% of the wastes generated could be categorized into three areas:

. Dry wastes (C&D wastes, wood, pallets, rocks, etc.);

. Compostables (vegetables and trimmings, sawdust, flour and grain
sweepings, etc.); and

. Common household recyclables (paper and cardboard).

-

These wastes could be handled in a more appropriate and efficient manner. For example,
vegetable peels could be composted as opposed to landfilling, or as animal feed, bark and
sawdust could also be compost as opposed to being bumed.

The survey concluded that all hazardous industrial wastes are being disposed of properly
and appropriately (i.e. Swan Hills),

With this in mind, the following programs are suggested to be implemented.

Construction and Demolition Wastes (Dry Wastes)

The results of this study will recommend the closing of all modified landiills, thus it is
suggested that in each County, Municipal District, or Improvement District, one of these
landfills be converted to a dry disposal site. The modified landfill chosen to become a dry
disposal site would have to meet the requirements outlined in the Waste Management
Regulations under the Public Health Act. The following jurisdictions would host a dry
disposal site:

. M.D. of Willow Creek:
. County of Lethbridge (existing - Boychuck’s);
. County of Vulcan;
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4.6.1

COMPOSTING

The Composting Process

There are many different definitions for compaosting, depending on the process and
application. For this study, composting will be defined as the controlled, solid phase,
aerobic biodegradation of organic materials. Thermophilic temperatures (greater than 55
degreﬁCdshﬁ}mamspadﬁedmmmﬁmizeﬂmd&twcﬁmnfphanmanpmhogmm
and weed seeds in finished composts. Composting processes are essentially complete
within two weeks to six months, depending on the technique. It is not biologically possible
mshmtmﬁsispaiod,ardﬂ\mmmlmmmemnmshﬂuﬂhehmmd
skeptically.

Figure 4.7 illustrates a typical compost facility flowchart.

This technology is increasingly being relied on in North America to manage a wide variety
of organic wastes. Literally thousands of yard waste facilities, and hundreds of sewage
shdpmmpmirgoperaﬁonsaremrmmlyopuaﬁng, Other streams which are commonly
composted incdlude food wastes, agricultural residues, seafood processing residuals, and
mixed MSW (although not in Canada).

Current and emerging regulations and guidelines in Canada preclude the production of
usable composts from mixed MSW. This is due primarily to the strict physical and
chemical requirements which are imposed on finished materials and their usage. For
instance, due to contaminated materials, all mixed waste compaost currently produced in
the U.S. would be required to be landfilled in B.C under existing B.C. guidelines. Alberta
draft guidelines will not be finalized until the summer of 1993, or later, however they are
expected to be similar. Therefore, as previously mentioned in Section 4.4, for larger scale,
high-tech recydling and composting alternatives, two stream collection (wet/dry) would be
recommended.

@) The Biocycle Guide to Yard Waste Composting, p109
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Expected Environmental Impacts

The main issues impacting the development of composting facilities, from an
environmental impact point of view, are:

3 raw material;

. odours;

. dust;

. vectors (insects, birds, rodents, etc);

. surface and groundwater contamination;

. physical disturbance of the site for construction/operation; and
. finished product usage concerns.

These issues can be satisfactorily addressed through good design, prudent operation,
selecting suitable sites, and controlling facility feedstocks.

Multiple stream collection programs associated with composting facilities may also result
in increased energy consumption due to additional pick-ups and/or collection time. This
may be compensated wholly or partly by decreases in energy usage in the long haul
trucking of wastes, depending of course on the location(s) of the facility(ies). Sanitation
concemns with the collection network, particularly the methods of storing organics at
source, also need to be carefully considered in program development.

Working Conditions

Occupational hazards facing compost plant workers include working proximity to mobile
and stationary equipment, and exposure to dust, odour, endotoxins (noxious substances
produced by bacteria), pathogens, and air bome fungi (specifically aspergillus fumigates),
All of these hazards can be minimized or efiminated through good design and operations.
As evidenced by the myriad of existing facilities in North America, composting operations
can provide healthy, satisfying employment for their workers.
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4.6.4

Hybrid systems employ both mechanical agitation and forced aeration. These techniques
include aerated windrows (hybrid aerated static pile and turned windrow), channel systems
(long concrete troughs which are mechanically mixed by a turner mounted on rails on the
trough sides, and incorporating forced aeration for better process control), and a variety of
other techniques. Most commercially available composting processes can be dassified as
hybrid systems.

Thechuinenfmempnsﬁngtedmiqueuﬁdnlsappmpriatefuragivmsinminnis
primarily a function of compostable materials, siting constraints, and economics. For
instance, yard wastes can, generally, be satisfactorily managed in simple windrows.
However, other organics such as food wastes would likely require more intensive
management in the study area to avoid animal conflicts, minimize odour generating
potential, speed decomposition, and in general, reduce the possible impacts of a
composting facility into the local environment. Of course, increased process control, and
additional facilities directly, increase the costs of ownership and operation.

A detailed description of compesting technologies has been included in Appendix |.

Existing Composting Programs

The existing composting program operating in the City of Lethbridge captured 297 tonnes
of yard waste in 1992. Thenuteriakindudedinﬂﬂpmgmminchdemstsﬁummlyﬁm
City’s Parks Department. This includes all green matter, vegetation, and small chipped
branches, Themmmsﬁngaperaﬁuntakﬁplaceinundevebpedparkspmintheriver
valley (Peenaquim Park). The compost piles are monitored for moisture content and
temperature. This is the third year the program has been in operation. The compost has
been tested for heavy metals and the results show that the compost is of good quality. The
Department plans to further shred the compost in preparation for use.

The City, in assodiation with the South Country Community Association, will begin the
operation of a home composting demonstration site at the "Grow It Community Gardens"
in the Spring of 1994, Itwillshowcaseirariuustypﬁufhmmmmpu&ting bins, and
provide helpiul information to City residents.
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4.6.6

voluntarily placed at the curb, collected, transported to the composting
facility and processed;

. Centralized windrow composting facilities would be located in each of the
urban centres. At these centres, compostables would be separated

(minimal), processed, and if possible, packaged and marketed; and
. Regional landfills where rejects and contaminated materials from the

composting programs would be disposed of.
The components of these alternatives will be discussed in the following sections.

Proposed Centralized Windrow Composting Program

For the scenarios recommending centralized windrow composting alternatives, the
following is proposed.

Materials

While other wastes, such as vegetable scraps, paper, fruit scraps, straw, manure, sawdust,
etc, can be composted, the present composting programs only include grass dippings,
dried leaves, brush and small tree prunings. This program would continue to be operated,

~ and expanded to include yard waste from the residential waste stream. Again, as with the

present recyciing program, higher volumes could be realized with additional public
education programs to increase participation. It may be necessary to add straw, manure,
or sawdust periodically to regulate the Carbon to Nitrogen (C:N) ratio during the “feedstock
upgrading’ stage (Figure 4.7). A chemically balanced fertilizer, containing phosphorous (P),
nitrogen (N), or potassium (K) may be added to enrich the final compost. Calculations
show a 4:1 ratio of grass to leaves results in a carbon to nitrogen ratio of 30:1 (based on a
C:N ratio of 19:1 for grass and 60:1 for leaves).

According to Table 2.11 in Section 2.4, approximately 4,900 tonnes of yard wastes are
generated in the City of Lethbridge and 4,700 tonnes are generated in the City of Medicine
Hat. Encouraging participation in this composting program will help eliminate yard wastes
from entering the waste stream. Should it become necessary, by-laws could be passed to
ban all yard wastes from the landfill. Fines could be issued to those failing to comply with
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Composting Centre
When siting a composting facility, the following must be taken into consideration:

. Proximity to the landfill for disposal of residues;
v Proximity to generators to reduce haul costs;

. Local zoning and health ordinances;

. Adequate notification of the public;

. Surface and groundwater characieristics; and

. Volume of yard waste to be collected.

According to the Draft Guidelines for Compost Fadilities prepared by Alberta Environmental

Protection, Alberta Agriculture, Alberta Health, and Action on Waste, all compost failities
will require an Approval to Develop and a Permit to Operate under the Waste
Management Regulations. The Board of Health currently requires all composting programs
to obtain development and operating permits.

With respect to siting requirements, the Guidelines list five factors and criteria which
should be considered when locating a Facility. Design practices and operating practices
are also outlined. Funds have been allocated under ‘Capital Costs’ (see Section 5.5) for
additional site work to be completed at the existing composting site. This additional work
would ensure the site meets the following guidelines:

. Slope {1 to 2% to avoid ponding);

. Spacing between windrows (3 metres);

. Base (sufficient compaction to avoid rutting);

. Water (availability to moisten compost pile); and
. Storage area (curing pad - 15% of area required).

Operation of the Composting Centre

In Lethbridge, a fairly comprehensive monitoring program has been undertaken, with
moisture content and temperature monitored, and a turning schedule implemented. This
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composting process is indeed complete. Curing allows the compost to reach a biologically
stable condition, where microbial activity continues, but at a much slower rate, i.e. oxygen
consumption, heat generation, and moisture evaporation are much less than during the
composting process, and problematic odours are not usually a concern. The curing
process starts once the windrow no longer reheats after it has been tumed, and ends when
the pile returns to ambient temperatures. It is usually recommended that the pile be
allowed to "cure’ for at least a month.

By monitoring the ‘ingredients’ of the compost pile, as well as the temperature and
moisture, the decomposition process should result in a quality compost.

Once all of the yard waste has decomposed, the result is a dark, humus type material,
which indicates that the process is complete or stable. The length of time to complete the
process depends on the composition of the organics entering the process, weather
conditions, etc. Using the windrow method, it would take between 2 and 6 months to
produce a useable end product

The compaosting season would be limited to the late spring, summer, and early fall months,
due to the colder climate of the area. The compost pile would more than likely remain
dormant during the winter months, but could be reactivated the following spring.

Testing, Recording, and Reporting

According to the Draft Guidelines for Compost Facilities prepared by Alberta Environmental
Protection, Alberta Agriculture, Alberta Health, and Action on Waste, all operators of
compost facilities should submit annual written reports to the local Board of Health. These
reports should contain the following information®:

. source and type of material compaosted;
. volume of material received and processed;
. period during which composting occurred;

@) Draht Guidelines for Compost Facilities, Alberta Environmentsl Protection, Alberta Agriculture, Alberts Health, and Action on
Waste, july 1993, p10
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4.6.7

The compost can be used for landscaping projects in the City. The City of Medicine Hat
currently uses the compost in their flower beds. Additional uses could include:

. Home gardens, flower beds, top soil amendment, etc.;

. Garden centres, greenhouses, nurseries, landscapers;

. Golf courses (top dressing for turf, soil amendment for greens and tee
construction, landscaping); and

. Land reclamation projects.

Proposed In-vessel Composting Program
City’s of Lethbridge and Medicine Hat

lehﬁesmmius,amineﬂmdmmposﬁngpmgmmlspmposedhrﬁmhmdﬁﬁ
These facilities would be supplied with materials from the two stream collection scheme
outlined in Section 4.4.

AspmvquﬂydhumsedlnSediun4.ﬁ.ﬂud:dcnufthempnsﬂngtechniqueisa
function of the type of material, siting canstraints, and economics. For these scenarios, the
materials would be essentially the same, consisting of household organics, non-recyclable
paper (tissues), and yard wastes. There are numerous technigues which would be able to
convert these wastes into useable compost (i.e. channel, in-vessel, container, etc.). In the
course of obtaining information on various larger scale composting facilities for this study,
several vendors stated that they would be willing to design, build, and operate a facility, if a
guaranteed tonnage of organics could be supplied. Ultimately the dedsion lies with the
Committee as to which vendor/technique they would choose, after the tendering process.
As an alternative, the committee could choose to have a vendor design, build and operate
the fadility with the municipality paying a tipping fee to the owner.

In-vessel Composting Systems (Containerized Systems)

Three recent Canadian municipalities have piloted multiple stream collection and in-vessel
composting programs: Guelph, Metro Toronto, and Powell River. In Powell River, a
composting program was piloted in 1990 involving an enclosed, continuous flow reactor.
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4, Energy - requires minimal mechanical energy expenditure for both
operational simplicity and energy conservation;

5. Appearance - aesthetically pleasing in appearance (relative); and
Solving problems: particle size reduction, air channeling, mixing, and cold
weather composting (due to insulated containers).

Figure 4.8 illustrates the process flow of an in-vessel composting system, and Figure 4.9
illustrates a schematic of a composting faclity, designed by Stanley, for a municipality in
B.C. which utilized the containerized composting system. Figure 4.10 illustrates a large
scale, modular, containerized system.

Twsnfmuﬂledhnmynmﬁtﬂfeedsmckscapabknfpmdudngmhighquaﬂtyw
products. Thisisduemﬂwladtnfanopuonmuﬂuwisedlspo&enfpmblemﬂqﬁmr:a
mpustingpdﬂnfvhw,mﬂtahisﬂxhashﬂkingbaﬁ:ﬂﬁ,Hﬂvakedmﬁfmd
coated plastic wraps, and other materials by generators. These types of materials could
result in heavy metal or physical contaminant levels which are unacceptable in finished
products. Two stream collection, hawever, should yield higher quality feedstocks than
mixed waste collection. The City of Guelph considered this issue prior to deciding to
implement a two stream collection program. The pilot program found that the majority of
pmblematicmateﬁ&ls(hazaniw;mtm&dm&uﬂinﬂm'drrm An effective
public education program emphasizing the importance of proper source separation could
help alleviate some of these problems.

Prior to composting, received organics would undergo some pre-processing to improve
their compostability. These materials (non-recyclable paper, household organics, leaves
and grass clippings) would be size reduced, blended with complimentary materials (such
as manure, wood chips, etc.), and thoroughly mixed. A suitable pre-processing sequence
would include a slow speed shear shredder and open top auger based mixer (such as a
modified fertilizer mixer or rotating concrete mixer). Preprocessed organics would be
discharged and placed into containers (specially designed containers or retrofitied
containers). Air is blown into these containers and exhaust air collected and processed
through a biofilter. Compost remains in these containers for a total of 21 days,
composting at thermophillic temperatures (typically about 55 degrees Celsius). As the
compasting process is monitored (temperature, moisture, volume, air flow, etc.), material is
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4.7

4.7.1

facility could be operated at the feed lots where the vegetable wastes could be combined
with manure.

The technique and operation of this facility would be similar to the centralized windrow
composting program suggested in Section 4.6.6. Vegetable wastes would be brought to
the facility by the producers and placed in windrows. Due to the inconsistent nature of the
compostables, it may become necessary to include an additive, such as manure, to balance
the C:N ratio. The program would include program whereby the temperature and moisture
of the compost pile are monitored, and a "turning’ schedule implemented,

OTHER WASTE MINIMIZATION OPTIONS
Minimization Options for Hazardous and Special Waste .

All successful integrated waste management systems must contain a hazardous and
special waste program. Hazardous and special wastes include antifreeze (glycol), solvents,
used motor oil, garden products (fertilizers, etc.), pest control products, cleaning products,
paints, batteries, and all other commercial and special hazardous products. While these
materials amount to less than one percent of the total waste stream (depending on the
classification of 2 household hazardous waste), they can result in great risks to ground and
surface water, air, and soil. An effective hazardous and special waste program can reduce
these risks to the Region and its residents.

The handling of hazardous and special wastes at the source is of particular concern, since
many households and businesses dispose of them incorrectly by pouring them down the
drain, including them in garbage, dumping them in a roadside or back alley, or leaving

them in storage.

In Alberta, the Alberta Special Waste Management Corporation (ASWMC) has put in place
the Alberta Special Waste Management System, which provides communities with
programs that deal with hazardous and spedial waste, The Region can either participate in
the programs offered by ASWMC, or can set up similar programs at its own cost,
Programs which ASWMC offers to communities are described in the following sections.
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depot. Recycling storage units for these wastes range from $1500 to $31,000 depending
on their volume.

Batteries

Household batteries can be disposed of at household hazardous waste roundups, since
there is no recycling program for this material in Alberta. Used lead-acid (vehicle) batteries
can be taken to a broker for rebuilding (if in good condition) or recycling. Alternatively,
lead-acid batteries could be collected at transfer stations and stored on pallets covered by
tarpaulin and resting on a limestone base to neutralize acid which may leak from the
batteries. Leaking batteries not stored properly could cause problems, such as
contaminated soil or groundwater.

Tires

Negotiations are underway between the Alberta Tire Recycling Management Board and two
cement manufacturers, Inland Cement in Edmonton and LaFarge in Exshaw, to use tires as
a supplemental fuel. The burning of tires could replace 10 to 15 percent of the natural gas
used to heat the cement kilns. In addition to recycling tires as a fuel, there are other
options that may become available. The infrastructure for tire recydling (collection and
hauling) is still under discussion by the Board and will soon be announced. In the interim,
used tires should be stored at transfer stations and regional landfills in dearly marked
areas. Storage should be in the form of neat small piles allowing for fire lane space to
prevent the spreading of fire, should it occur.

Agricultural Chemical Container Program

The Alberta government developed a program requiring agricultural chemical container
storage sites to be built and operated according to strict guidelines. The guidelines of the
Agricultural Chemical Container Collection Program promote the safe handling collection
and disposal of pesticide containers, primarily among farmers. The agency responsible for
managing the program is the Alberta Special Waste Management Corporation (ASWMC),
The ASWMC hires contractors to clean and recycle or dispose of the containers, and funds
the program through a $1.00 fee for the purchase of pesticides. Containers are stored at
twenty locations throughout the study area (see Table 2.15).
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Anaerobic systems gained widespread use for the stabilization of sewage sludges during
the early twentieth century. Today, there are hundreds of successfully operating anaerobic
digestion systems operating at sewage treatment plants in North America. These systems
typically operate at solids contents (5 to 10%) which are much lower than are found in

MSW derived organics (40% to 60%).

Recent advances in ‘solid state’ anaerobic digestion (up to about 40% solids) have brought
this technology to the point of potentially managing food and other MSW derived organics.
Numerous companies have commercialized anaerobic processes designed to capture
significant quantities of energy (methane) and produce usable end products from waste

organics.

Anaerobic digestion could handle the same range of materials as aerobic composting.

Vermicompaosting
The use of various worm species to convert organic waste materials into usable end
products is well established. This technology is generally referred to as vermicompasting.

Vermicomposting systems are not yet commonly employed in the management of MSW
derived organics, at a commercial scale, in North America. This is due primarily to the
relative newness of the technology. Steady improvements and attempts at
commercialization over the past two decades, however, have yielded systems that can be

readily employed.

While many agricultural wastes (manures with bedding, etc.), sewage sludges, and cenain
other materials are readily handleable by vermicomposting systems, typically food wastes
aru:imhﬂMSdeﬂedmganhneedtuhepmpnstedmyieidinpmmhablefur
these systems. Pre-composting is needed to destroy pathogens (sewage sludges also
benefit from this) and create a more suitable substrate for worm metabolism. This
requirement increases the costs associated with the development of vermicomposting
facilities.
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grinding units and delivered to sewage treatment facilities along with other sanitary
wastewaters. Municipalities have very little control over this practice, except to set limits
on solids discharge (or BOD - Biological Oxygen Demand) to public sewers in local sewage
bylaws. Surcharges can be levied for exceeders, but this is rarely done except for very large
generators, even in large cities with sophisticated compliance monitoring systems.

Comminution typically appears to be a very low cost, and convenient, organics disposal
option for many small generators. Only the cost of the grinding unit, infrequent servicing,
and electricity costs are incurred by the user. The resulting increased sewage treatment
costs and other environmental impacts such as odours, increased residue in the water, etc.
are merely transferred. It can be argued whether or not comminution should be termed a
waste minimization technology because it appears to only transfer waste from one facility
to another.
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c)

d)

e)

Flexibility of Materials - While the waste entering an urban transfer station
may vary, the composition of waste delivered to a rural transfer station
could range from bagged household refuse to white goods, vehicle
components, and grain and straw. The system must handle these wastes
without major upsets or mechanical failures. Also, these large, bulky or
undesirable wastes could be redirected to the regional landfill, which would
be designed to accommodate these wastes. Supervision of the transfer

stations greatly reduces this problem.

Durability and Dependability - The system components must withstand
rough handling, severe expasure conditions, and be vandal-resistant. There
must be adequate capacity and flexibility in the system and its transfer
components to provide dependable service. A well engineered transfer
station, suitable to the study area, would be durable and dependable.
Supervision of the transfer stations greatly reduces this problem.

Cost Effective - Provincial capital grants currently available are limited.
Operating costs, including maintenance and equipment replacement, are
borne entirely by the users of the system. Capital recovery funds must be
induded in the per capita fee for the replacement of equipment.

There exist several different systems available for implementation as solid waste transfer
stations. A brief description of each system follows, as well as advantages and
disadvantages of each system.

The Green Box System

The green box transfer station consists of a series of metal containers, usually from 6 to
8 cubic yards in volume, placed in an enclosed area with sufficient space for private
vehicles and collection vehicles to maneuver.
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REAR CONTAINER LOADING

FRONT CONTAINER LOADING

Figure 4.11

TYPICAL BINS AND VEHICLES
USED WITH GREEN BOX

INTO TYPICAL BIN TRANSFER SYSTEM



LOADING ROLL OFF CONTAINER

Figure 4.12

DROP BOX TRANSFER SYSTEM



. Waste quantity and size is limited by size and number of bins;

. Load may need to be leveled prior to tarping;

. Municipal collection vehicles, as well as users with large loads, have
difficulty direct-dumping into bins without spillage;

. Spedalized truck is required;

. Larger collection vehicles can easily fill one container with one load: and

. Waste is uncompacted during the haul to the landfill.

Summary

As mentioned there are three existing drop box transfer systems operating in the study
area. These systems are operating well, and will be incorporated into the recommended

integrated waste management system.

4.8.4 The Push Pit System

There are six push pit transfer systems presently operating in the province. A typical push
pit station, similar to the implemented system in the Chief Mountain Regional Waste
Authority, is shown in Figure 4.13. This type of transfer station employs a building
enclosure as opposed to a wire enclosure similar to that which has been employed by the
Lac Ste. Anne Regional Authority (see Figure 4.14). The Chief Mountain Regional Waste

Management Authority is presently operating twelve push pit transfer stations.

The storage area for a push pit is an enclosed area (a concrete pad within either a wire
enclosure or a steel clad building) where wastes are simply dumped. When wastes are to
be collected for transfer, the transfer vehicle pulls beneath the storage floor and 2 loader is
used to push the wastes through an opening in the fioor into the trailer below. The
transfer vehicle consists of a large trailer pulled by a highway tractor. The pushing
equipment, a small Bobcat, is can be hauled from site to site on a special platform on the
transfer trailer.

Depending upon the design (ceiling clearance and door opening), this type of transfer
station can accommodate municipal collection vehicles.
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Summary

The push pit transfer stations are operating very effectively for the Chief Mountain

Regional Solid Waste Authority. This type of system is also currently planned for the
County of Vulcan. This type of transfer station will be considered a viable, and

appropriate, option for other municipalities within the study area which do not
transfer stations.

The Transtor System

The Transtor is a patented mechanized bin as shown in Figure 4.15. The bin is mounted at
the end of a ramp such that users can back up and dump wastes directly into it. Typieal
capacities of the units range up to 32 cubic meters. Multiple units can be installed to

increase capadity.

When the transfer vehicle (similar to that used in the push pit system) arrives, it uses the
truck hydraulics to activate the transtor mechanisms which tips the bin and empties its

contents into the trailer,

The Drumheller and District Solid Waste Management Association uses 32 cubic meter
Transtor units. The Assodiation reported early problems with fires, mechanical damage,
and overloading the units. These problems were largely due to the lack of supervision,
and the lack of a maintenance program.

Transtors have been installed at transfer stations in Lake Louise, Banff, and Kananaskis
Country, where the main purpose was to reduce bear problems,

Advantages of the transtor system are:
. Low operating costs;

. No need for pushing equipment;
. Lower capital costs than the push pit system;
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. Relatively easy to expand capacity by adding units;
. Transfer vehicle can service more than one site per trip; and
. Transtor stations can accept wastes from municipal collection vehicles.

Disadvantages are:

. Susceptible to vandalism and fire damage if not supervised;

. Susceptible to damage from direct dumping of heavy loads (a site
supervisor could redirect these loads to the regional landfill);

. Maintenance costs can be high if not supervised; and

. Load and material size is limited by bin size and capacity.

Summary

The Transtor system, while quite dependable provides no real advantages over a drop box
or push pit system.

4.8.6 Compactor Systems

Typical stationary compactor systems consist of a compaction unit placed such that trucks
can dump directly into the hopper as shown in Figure 4.16. Wastes fall into a ram

chamber and are hydraulically compacted into closed roll-off bins of 24 to 32 cubic meter
capacity. The compactors require a power supply in the form of either a 3-phase electrical

service or self enclosed diesel drive units.

Depending on the composition, wastes can be compacted to typical densities of up to
450 kilograms per cubic meter (1295 Ibs/yd?) in the compactor bins. The practical weight
limit for wastes in the bins is usually governed by the legal weight the transfer vehicle is

capable of camrying.

When full, the bins are loaded onto a roll-off truck, such as that which was described for
the drop box system, and hauled to the disposal site.

4.62

E7-000-07-01 fRPT #2853 1SECAS DOC)



One or more open top roll-off bins can be provided for collecting large items, such as
rubble or white goods, which cannot be put through the compactor, and separated
materials such as household recyclables.

There are four compaction transfer station systems presently operating in Alberta.
Compaction units service populations as small as 5,000 and as much as 22,500.
Compaction transfer stations have been employed by the Lethbridge Regional Solid Waste
Authority which operates four supervised compactor transfer stations. The Lacombe
Regional Solid Waste Authority operates six supervised compactor transfer stations. Both
systems have been operating satisfactorily to date. Some problems have occurred with
waste freezing in the containers.
The transfer station located in Lacombe, municipal collection vehicles can dump directly
into the compaction units. Road ban load limits restrict the amount of weight which the
containers can hold. Load cells can assist the transfer station attendant in determining the

maximum amount of waste a container can take.

Advantages of the compactor system are:

. System Is very attractive for its aesthetic and health benefits;

- Efficient use can be made of the bins and of the transfer truck;

. Site storage capacity is maximized;

. Use of a roll-off truck provides ability to utilize supplementary open top
bins making the site conducive to the separation of recyclables and large

objects; and
. Wastes are always in an enclosed container.

Disadvantages are:

. High capital costs, operating costs and maintenance costs;
s Dependence on mechanical equipment;
. Specialized truck is required;
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Unsupervised sites should not be considered. However, any savings in labor costs will be
offset with the expense of:

. cleaning up messy and littered sites;

. abuse of types of wastes left at stations and the associated disposal costs;
and

. repairing containers due to vandalism.

RESIDUE DISPOSAL/LANDFILL

Landfilling Operations

With the advent of recycling, composting and recovery programs, the amount of waste
going to landfills will decrease. But there will always be a residue of any system that must
be sent to a landfill site.

The design and operation of landfills for the disposal of solid waste has become mare and
more complex as the understanding of the short-term and long-term environmental
implications of landfilling increases. Where once it was thought that the organics in
landfills would biodegrade over time, it has now been found that the process is more
complicated and not necessarily the most desirable environmental alterative for all wastes.
As the composition of solid waste going to the landfill changes, through reduction, reuse
and recycling, the process dynamics will also change.

The following is a review of the constraints to fandfilling and some new technologies being
applied or considered to deal with the design and operation of landfills in light of new
regulations, public concerns and changes in waste compaosition.

Landfill Siting

The siting of landfills in Canada and Alberta has received much attention in recent years as
the public awareness of health and aesthetic aspects of landfill waste disposal has
increased.
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Sites with high permeability solls (i.e.: sand), are not considered to be naturally suitable
under these requirements. Protection of the local environment around such sites is highly
dependent on the performance of the engineered systems which will control potential
pollutants. The long-term performance of many of the engineered systems (for example,
lining and leachate collection systems), is not known with certainty; naturally suitable sites
offer additional long term environmental protection over engineered systems. For
example, the rate’of decomposition of wastes in southern Alberta is very slow due to the
dry and cold climate. An engineered system must maintain its integrity against the escape
of leachate over time.

Landfill Liners

The landfill liner is a low permeability layer constructed at the base and sides of the landiill
site. The purpose of a landfill liner is to:

- contain leachate within the landfill, (to protect groundwater quality); and
exclude groundwater from the landfill, (to minimize the volume of leachate

produced).

The requirement for a liner for a landfill is site dependant and can be made a condition by
the regulators. Alberta Environmental Protection, in its capacity as a referral agency to the
local health unit, assesses sites for landfills. Recent conversations with Alberta

Environmental Protection have indicated that where 2 potential site does not meet all of
the guidelines, engineering of the site is recommended. One of these engineering steps is

the construction of a liner.
The most common lining systems are:
. natural (or ‘clay’) liners;
. geomembrane (or flexible membrane) liners: and

. composite liners (a natural liner with a geomembrane liner),

The main characteristics of these liners are discussed briefly in the following sections.

4.68
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The main advantages and disadvantages of natural liners are:

Advantages
Thickness: natural liners are relatively
thick.

Durability: a protective layer is not
required over a clay liner to prevent
damage from the waste material being
landfilled.

Conductivity: natural liners have very
low conductivities to prevent the

passage of liquids.

Flow Control: a clay liner will control the
rate at which liquids pass into the soils
below the site.

Adsorption of Chemicals: clay particles
can adsorb and bind chemicals from the

leachate.

Cost Effectiveness: where clay sources
area available, they can be the most cost
effective form of lining,

Disadvantages
Volume:  natural liners involve the
placement of a relatively large volume of
soil. This can be expensive, especially if
soil must be hauled a long distance to
the site.

Desiccation: natural liners will shrink
and crack if allowed to dry out before
waste is placed in the landfill,

Variability: reliable sources of clayey soil
suitable for use in the liner are not
always available.

Leachate flow: natural finers are not
impermeable; leachate will flow through

them at a rate govemed by the
permeability of the liner and the head of

leachate above it. Leachate flow can be
expected over the entire area of the liner
since all of the upper surface of the liner
will receive leachate from the landfilled
waste,

A typical cross-section of a clay liner is shown in Figure 4.18.

Geomembrane Liners

Geomembrane liners are constructed of impermeable plastic sheeting which is delivered to
the site in rolls or panels and welded on site to form a continuous liner. These synthetic
liners are available in a range of materials including High Density Polyethylene (HDPE),
Polyvinyl Chloride (PVC), butyl rubber, plus 2 wide range of plastic alloys which have been
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developed over the years for a variety of applications. In Europe and North America HDPE
has become the material of choice for landfill lining due to its high resistance to the
chemical compounds commonly found in landfill leachate.

Geomembrane liners are typically 1mm to 2.5mm thick and are supplied in rolled sheets
up to 10 metres wide. The sheets are unrolled at the site and cut into a series of panels,
The panels are arranged on a carefully prepared subgrade free from sharp objects and
softened zones which could pierce or stress the geomembrane. The overlap between
adjoining panels is weided using either fusion welding (in which a hot wedge produces a
melt zone within the overlap) or extrusion welding (in which a bead of melted polyethyiene
Is run along the upper edge of the overlap),

Experienmhasshmmmatthewrldedmﬂaphetmnmepane!sislikﬂymbeﬂt
weakest part of the geomembrane liner. Moisture and dirt in the averlap, the temperature
and speed of welding, and the technique of the welding technician can all affect the quality
of the weld and result in all or part of the weld not meeting the weld specification. Welds
whldmareinmmpletenramtmmkcanleadmmpidlnssnfleachalaethronghthe
geomembrane liner. Defects caused by physical damage to the geomembrane can
produce similar results.

An intensive program of checks is required during construction of the liner to monitor the
subgrade, geomembrane material, weld integrity and strength, and any repairs to defects
identified during the construction. Both on-site and laboratory tests of the materials and
workmanship are required. These checks have been formalized into ‘Construction Quality
Assurance’ programs which are now common place in Europe and North America.

The integrity of geomembrane liners is based upon the following parameters:

. Geomembrane liners are not eternally resistant to UV light;

. Geomembrane liners have good chemical stability against MSW: and

. Mechanical stability of joints are as good as the quality control at the time
of installation,
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Compasite Liner
A composite liner consists of a natural liner immediately overlain by a geomembrane liner,
The composite liner combines the advantages of the natural and geomembrane liners and

if constructed properly can have an effective permeability several orders of magnitude
lower than either of the other liners if used individually.

The key to the performance of the compasite liner is that the geomembrane is held tightly
onto the clay liner by the downward force of the waste which lies above it. Where the
geomembrane is in good condition, it is virtually impermeable and there will be no
leachate flow through it. Where there are slight defects in the liner, in the welds or in the
nmeﬁaiilself,ﬂﬂﬂuwufieadule“illbermﬁﬂedMamysmallm In this way, the
surfaaeareauftheda}rllnerwhid'lisexposedtuleadxateisverysnnmandtheleakngeof

leachate is very low.

The main advantages and disadvantages of the composite liner are:

Advantages
Performance: the compaosite liner has an
effective permeability several orders of
magnitude lower than either a natural
liner or a geomembrane liner if used
individually.

Thickness:  the composite liner |s
relatively thick due to the natural liner

component.

Desiccation: the geomembrane liner
component helps to prevent desiccation
of the clay liner component if the liner
system has to remain exposed to dry
conditions before any waste is placed.

Disadvantages

Cost: the composite finer is more
expensive than a simple geomembrane
liner since a natural liner component is
also required. If the thickness of the
natural component is reduced because
of the presence of the geomembrane,
the composite liner may be cheaper than
a simple natural liner in applications
where suitable natural soils are very
costly.

Protection: the synthetic portion of the
liner must be protected against puncture
from operating equipment or waste
material.

Figure 4.19 shows a typical cross-section of a composite liner.
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Liner Construction Quality Assurance

The performance of the lining systems reviewed above is highly dependent on the care
with which the liner is constructed. As mentioned in previous sections, quality assurance
programs are frequently used to monitor liner construction, and identify defects which can
be repaired before they are buried beneath further layers of liner, or beneath the waste
itself. =

Construction quality assurance programs involve four main stages:

1. Preparation of a specification which defines the requirement of materials
and workmanship on the project; s

2. Preparation of a quality assurance plan which defines the requirement
and activities of a construction monitoring team operating independently
from the construction contractor. The objective of the monitoring activities
is to record the compliance or non-compliance of specified quality-related
construction activities with the specification;

3. Monitoring of the construction by the monitoring team: identifying
deficiencies, overseeing repairs, documenting repairs; and

4. Preparation of a quality assurance report which describes the activities of
the monitoring team, presents the monitoring records and identifies any
remaining areas of non-compliance with the specification. As-built records
of the constructed liner should also be presented.

In addition to providing a means of identifying and correcting defects in the construction,
the quality assurance monitoring represents a technique by which a landfill owner can
measure the performance of the spedialist contractor(s) employed to construct the liner.
The detailed records maintained as an integral part of the quality assurance program can
assist with contract administration and lead to savings in costs during and after the liner

construction,

ETI0-07-07 /R # 22053 TSECAS DO 4.74



T

LEACHATE LRAMSGGE
CRAVEL BLANAET \

GRAVEL MOLND 70
FPRO7TECT FrPE AS4/M/ 57
LAMISGE EROAT TRAFF/C

FROTECTHVE

LERCHY TE COLLECTION
P PE

GECTEXTILE
U8B SHEET

Figure 4. 20

TYPICAL CROSS - SECTION
OF A LEACHATE
COLLECTION SYSTEM



Cohesive soil such as clay is desirable for this method of landfilling since the walls
between successive trenches can be thin and near vertical. The naturally occurring soils
should also be resistant to leakage of leachate since this method of landfilling is not
conducive to the installation of liners,

The most common form of large scale sanitary landfilling is the area method. This involves
placing the waste on the ground, spreading it in layers and compacting it with compaction
equipment. Daily soil cover is applied to minimize the blowing of paper and control
odours, birds and vermin. Successive layers (or 'lifts) are built up until a final depth of
approximately 3 metres is achieved. Intermediate cover material is recommended on the
top and exposed surfaces of the compacted waste at the end of a working shift. Cells are
created in this method by building earthen berms and filling the area between the berms
with waste. A series of completed cells of the same height make up a layer. These layers
will rise vertically until a total depth ranging from 15 to 30 metres is achieved depending
upon the surrounding topography. A final cap of approximately one metre of low
permeability soil is usually installed over the last layer of waste to promote run off of
surface water away from the landfil, thus preventing infiltration into the landfill. Synthetic
materials can be used for capping but are generally more expensive than clay.

An illustration of how a typical regional sanitary landfill is designed is provided in Figure
4.21. The illustration shows the overall design of landfill cells, as well as roadways,
buildings and recycling areas at a landfill.

In order to achieve the maximum life for a landfill of a given capacity, it is important that
the waste is compacted as much as possible within the site. The equipment best suited for
compaction of waste are compactors that run on cleated steel wheels. The cleats will
break down the waste and lead to optimum compaction. Uniformly high compaction is
difficult to achieve due to the variability of the waste and the need for the owner/operator
of a site to maintain a strict operation program. Although the cleated wheeled roller is the
optimum for compaction, dozers are commonly used in locations that cannot justify the
purchase of specialized equipment. A schematic of a typical sanitary landfill operation is
shown in Figure 4.22.

4.77
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. High waste density is achieved in the bales coming from the baler. Densities up to
30% higher than normal sanitary landfill operations are normal with baling
machines.

. Higher waste densities and less daily cover material result in longer site life.

. Dedicated compaction equipment at the site is not required.

. Balefill operation is simpler than landfill operation. Savings at the balefill site are
achieved as a result of lighter equipment, less manpower and lower cover
requirements.

. The life of equipment is extended when working in a balefill as opposed to a
sanitary landfill. Delivery and placement equipment does not run over loose waste
material which punctures tires or gets caught in the machinery and results in more
wear and tear on the equipment. .

. Baling minimizes fire hazards.

. Windblown debris and dust are greatly reduced.

. Scavenging by animals and birds is discouraged, greatly reducing the number of

birds gathering at the site.
. Leachate concentration at a balefill 5 minimized since there is less material in

contact with rainwater.

. Smaller metal objects such as appliances can be baled for shipment to recycling
facilities if provisions are built into the baler specifications.

. Balefills have been successfully operated near major airports and in cold northem
climates. The use of baling equipment is fairly commonplace in the United States.
In Alaska, there are at least five municipalities using baling equipment and have
been doing so for five to 10 years. In the southern states, baling equipment has
rejuvenated many landfills, adding several years of life to an existing site at a time
when locating and permitting landfills has become an expensive and time
consuming task.

Disadvantages
. Dependant upon local conditions, purchase and operation of the baler and

associated equipment are generally more expensive than conventional landfilling.
. A building is required to house the baler and the materials handling equipment.
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Trends in Shredding Wastes

In the 1970's, the most common type of shredder was the high-speed hammermill.
Hammermills are efficient and capable of reducing wastes to a small size, but operating
and maintenance problems made the use of this technology expensive and unreliable
(machine component wear, high power requirements, internal damage due to processing
of large objects). - The shredding technology preferred today is the high torque, low-speed
shear shredder. Component wear and power requirements are considerably lower than for
hammermills and shear shredders can be equipped with a rejection feature that stops the
shredder or causes it to back up if fed with objects too large or difficult to handle.

Shear shredders can comfortably achieve particle size reduction to about 20 cm in a single
operation without excessive power requirements. If the required particle size is further
reduced, power requirements increase substantially. For RDF production for example, a
two stage shredding operation is often required to achieve the desired size reduction.

The City of Edmonton has operated three high-speed shredders at transfer stations since
1972. The shredders process around 30,000 tonnes of MSW annually in a primary
shredding operation. Machine availability of about 85% has been reported .

Advantages of Shredding MSW:
. Up to 30% reduction in landfill waste volume can be achieved at a lower
level of compaction effort.

. Landfill cover requirements are substantially reduced. Some studies even
suggest that daily cover and interim cover material is unnecessary.

. Landfill operations are simplified. Shredded waste is easily distributed and
compacted and equipment operating hours can be reduced up to one third.
Unshreddable, reclaimable waste, such as vehicle bodies can be placed in
segregated areas for future reclamation.

. The fire hazard at the landfill site is reduced. Properly shredded and
compacted waste is unlikely to burm.

. Wind blown litter and dust are practically eliminated.

4.84
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4.9.8 Landfill Gas Emissions

The organic fraction of waste which has been landfilled decompases over time within an
anaerobic environment. The decomposition process proceeds through several distinct
biochemical phases, going from an open aerobic phase, through an intermediate phase of
transition, to the anaerobic phase after landfill site, or section, completion and covering,
Anaerobic decomposition may last well over 100 years at some landfills, depending I.afgel',r
on the site setting, climate (atmospheric) and waste characteristics (nature, quantity and
moisture content). Typical decomposition and gas production patterns are well
documented in the published landfill literature and generally follow a trend such as shown
below:

1 ]

Landlill gas composition by volume

2

g Tirma
Landlill gas production pafterss
Municipal waste landfills can generate carbon dioxide and methane in significant
quantities. Typical landfill gas will contain about 45 to 60% methane, and from 40 to 55%
carbon dioxide. Trace organic gases are also present in landfill emissions, including vinyl
chloride, benzene, carbon tetrachloride, di- and tri-chioroethanes, and a vast array of other
potentially toxic organic compounds.
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The major greenhouse gases known to be of concern in addition to carbon dioxide and
methane, are chloroflucrocarbons and nitrous oxide. The relative effectiveness of all of
these gases for trapping of heat was presented at a 1990 symposium on municipal waste
disposal and energy production, as being the following:

GREENHOUSE GAS CHARACTERISTICS

EFFECTIVENESS

FACTOR PER
GAS MOLECULE*
CO:z 1 i
CH4 25
N2O 250
CFC-11 17,500
CFC-12 20,000
CFC-13 25,000

” Eﬁed'wmufmemaiemleufa'gmenhﬂuse'ﬁs
compared to a molecule of CO;. Thus, a molecu
of NzO is approximately 250 times more effective at
trapping heat than a molecule of CO;3.

It has been estimated that approximately 7% of the worldwide methane emissions are
contributed by landfills, Considering that 75% of methane in the atmosphere is naturally
occurring and difficult to control, landfill gas emissions are responsibie for approximately
25% of the controllable methane sources, This information coupled with greenhouse gas
characteristics, clearly indicates the relative impartance of methane, as an abundant landfill
gas, to the overall protection contribution of the greenhouse effect.

Landfill Gas Control

Landfill gas migration is not typically a serious problem at landfills in Canada. Most
landfills are situated in relatively remote settings, although some large municipal sites
servicing mainly urban areas can be located near, or adjacent to, commercial, industrial

and/or residential areas.
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Brock West Landfill Gas Project, Pickering, Ontario, a 23 MW steam power
plant;

. Richmond Landfill Gas Project, Richmond, B.C,, a low supply of medium
Btu fuel to Canada LaFarge Cement Plant; and

. Kitchener Landfill Gas Utilization Project, Kitchener, Ontario, a low supply
of medium Btu fuel to the Bestpipe Cement Plant,

In the U.S.A., where it has been estimated that landiills produce approximately 200 billion
cubic feet of methane annually, the landfill gas extraction industry began to flourish in the
mid 1970’s during the initial "energy crisis®, when alternate energy sources were being
tapped. Today, it is estimated that there are more than 155 methane recovery pm}ecls
either in operation, under construction, or in advanced planning.

ENERGY RECOVERY

General

Combustion or energy recovery Is an important environment issue tor communities
considering alternatives to landfills and is the logical final step in the 4-R's hierarchy of
waste management. After the solid waste stream has been reduced and reused to the
greatest extent possible, and recycling and composting programs have extracted as much
material as possible, there will be a significant portion of the waste stream (50% or more)
that contains some energy value suitable for extraction by combustion. The energy
produced can be recovered and used in lieu of conventional fuels (such as coal and gas)
for heating or the generation of electricity. In addition to the recovery of energy, the
volume of the residue is significantly reduced (by around 90%), resulting in an absolute
minimization of residue requiring landfill disposal, thereby conserving landfill capacity.

In spite of its obvious place in an integrated waste management system, waste combustion

remains controversial. The work "incineration" conveys mental images of dark smoke
being released into a clean sky. Needless to say, incineration of refuse has a bad
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cansequently has pushed suppliers of products to reduce the amount of waste produced.
In addition to packaging initiatives, there are drop off bins in most communities for
commonly recycled materials and in some jurisdictions, the segregated collection of
organics is becoming mandatory (for composting). in spite of all these measures, it has
been recognized by the government officials in Germany that 40% to 80% of the waste will
not be recycled and can only be further reduced by using energy from waste plants.

In addition, the German parliament recently approved a environmental law
(TA Siedlungsabfall-Technical Regulation for Municipal Waste) which requires that prior to
landfilling, domestic waste must be treated to ensure that groundwater contamination and
air pollution are avoided. This basically implies that those wastes not recycied or
composted will in all likefihood have to be combusted, making them suitable for landfiliihg.
There are over 35 new large scale municipal waste combustors being planned in the next
ten years in Germany.

In Japan, 70 percent of the solid waste is already treated at EFW faciliies and in
Switzerland it is over 80%. In North America there is still a trend towards landfilling rather
than Energy From Waste plants (EFW), which is dictated primarily by economics (landfilling
still costs less than EFW).

Recycling and composting programs would actually compliment an EFW facility, as the
removal of certain wastes from the total waste stream would improve overall combustion
performance. Glass and metals have no heating value, and create maintenance problems
with slagging and lodging in a combustion system. Yard wastes are another category of
waste that can cause operational problems, as it has a wide variability in heating value and
requires greater operator attention to control. Even if all the glass, metals, newspapers and
corrugated cardboard (whereby newspaper and corrugated cardboard have heating values
of around 17,500 KJ/kg (7,500 Btu/Ib)) were removed, the overall lost energy value would
be insignificant. In fact, combustion facilities in areas with high recycling rates have
experienced a net overall increase in the heating value of the waste arriving at the facility.
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4.10.2 Waste Combustion Without Preprocessing

An Energy From Waste (EFW) plant consists of three major companents. The first is the
combustion system, which thermally treats the waste. The second component is the waste
heat boiler, which recovers the heat in the form of steam (or sometimes hot water) and
cools the flue gases. The third component is the flue gas cleaning equipment, which
removes any remaining contaminants in the flue gases so that they meet CCME emission
guidelines. Regardless of the up front combustion technology selected, the heat recovery
equipment and flue gas cleaning system will be essentially similar in both technology and
costs.

Various technologies are available on the market that will accept mixed municipal selid
waste for combustion without any or minimal preprocessing. Some of the more common
combustion technologies include:

. mass burm combustion;

. rotary kiln systems; and
. multi-staged controlled air combustion.

Mass burn combustion systems are generally used to process larger waste quantities,
whereas rotary kiln and multi-staged controlled air systems are used for smaller waste
quantities (less than 50 tonnes/day). The major difference between these systems is how
the waste materials are transported, agitated, and controlled during the combustion
process. Otherwise, they all achieve the same results: a flue gas effluent and a residue

ash.

Mass Burn Combustion Systems

The term "mass burn combustion” describes the process of burning bulk, heterogeneous
solid waste without pretreatment or presorting. The mass burn technology has been used
and refined for over 50 years and is now considered state-of-the-art for large valume plants
(200 tonnes/day and more). A limited amount of presorting is performed to remove
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Rotary Kiln Combustion Systems

The rotary kiln system is suitable for most types of waste material and functions well in a
wide range of sizes. The unit has gained considerable popularity in industry for the
treatment of hazardous waste and to a lesser extent, by institutions for biomedical wastes.
In principle, the system is simple and consists of a refractory lined horizontal cylinder,
which tumns about its horizontal axis. The cylinder tums, and is kept at a slight angle to the
horizontal, resulting in the movement of wastes from one end to the other. Adjustment of
the rake and tumning speed allow control of waste retention time.

The waste feed ash removal, and secondary chamber of a rotary kiln system would be
similar to that of the multi-staged controlled air combustor. A rotary kiln is illustrated in
Figure 4.26. The main advantages of the rotary kiln over the controlled air (fixed hearth)
design are the continuous agitation of waste and exposure to heat and oxygen in the gas
stream, simplicity of operation, and control of the residence time to achieve a good bumn
out. Disadvantages include higher maintenance costs due to additional moving parts
(large turning drum) and difficulties in sealing the drum ends against the ingress of air.

Rotary kiln systems are best suited to continuous operation. Intermittent operation can
cause high refractory maintenance costs. The U of A Hospital in Edmonton have been
operating two rotary kiln combustion systems since 1982 and indicate refractory
breakdown and ash discharge problems as the major maintenance items.

Multi-Staged Controlled Air Combustion Systems

Multi-staged controlled air combustors are generally defined as having a fixed hearth and
consisting of two (i.e: a primary and secondary chamber) or more refractory lined
chambers.
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The primary chamber of a multi-stage system is designed so that introduced waste is
burned to thermally break down and release the volatile materials at a controlled rate and
temperature and then continue to burn out the remaining combustible materials. Solids
within the chamber are moved by a series of transfer rams to break up the waste materials
and to continue the thermal decomposition process, before the ash and unburnable
residues are removed from the chamber. State of the art controlled air combustors are
equipped with mechanical waste charging systems (ram feed) and automatic ash removal
systems that allow continuous operation.

The volatile gases from the primary chamber are fully combusted in the secondary
chamber under controlled temperature, turbulence and time conditions. In this chamber
temperature and residence time requirements for the flue gas are achieved (.e.: 1,000°C
for 1 second). meth:rethehutgasagnunmmehmmryandairpnﬂuﬂon
control systems. Figure 4.27 shows a typical controlled air combustion system being used
for buming municipal solid waste.

The controlied-air technology has evolved considerably since being developed in the
1960’s. Unitil fairly recently a properly designed and operated controlled air incinerator
could pass existing particulate emission tests without particulate removal equipment (HCI
removal scrubbers have been required in Alberta since the early 1980's). This was
considered one of the strengths of this technology, but with the stricter emissions
standards (CCME limits), no known incinerator type, including the controlled air, can
operate without an HCI scrubber and an efficient particulate removal system,

Contralled air combustors are ideal and well proven for smaller waste throughputs. The
systems have capadities that are narmally in the 10 to 20 tonne per unit per day range.
For greater waste capacities the units are typically operated in parallel.

An example of small scale incineration in Alberta is the Wainwright project. An Energy
From Waste plant is being built there using a controlled air combustor, waste heat recovery
boiler and dry scrubber/baghouse air pollution control equipment. The planned 20
tonne/day system was sized to handle the needs of a population base of 10,000 and will
fequire a capital expenditure of about $5 million. After the extraction of revenues from
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steam sales, the operating costs will be around $65 per tonne. If capital recovery is added,
the operating costs go up to $110 per tonne.

Refuse Derived Fuel

The principal of refuse derived fuel helps to overcome one of the major draw backs of
buming @ municipal waste on an as received basis. The composition of municipal waste
varies significantly from day to day from region to region and from time of year to time of
year. Depending on these factors and where the load is coming from, it can be wet with a
low BTU value or very combustible. This places extremely high demands on the
combustion system and makes it difficult to design equipment to meet all conditions,

especially when they change rapidly. .

Refuse derived fuel is processed municipal solid waste. When certain undesirables, such
as metals and glass have been removed, and recycables (where possible) have been taken
out, the burnable fraction of the waste is shredded. In some cases the burnable fraction is
pelletized before it is combusted, This results in a more homogeneous fuel that can be
fired in industrial or utility boilers (although they often have to be dedicated or especially
prepared for this type of fuel). Refuse derived fuel has a fairly consistent heating value and
can be stored for several days in the form of shredded fluff or several weeks if pelletized.
Due to the composition of refuse derived fuel, health concems prevent longer term storage
of the material.

Refuse derived fuel (RDF) also has the advantage that it can be produced locally and then
shipped for combustion where it is needed or can be used. Thus, it is theoretically possible
to produce RDF in the southem Alberta region and send it to a combustion system outside

of the region.

During the 1970’s, numerous RDF plants were built in the United States and central
Canada. Many of these failed because of problems with materials handling technology
and because of problems co-firing this waste in existing boilers. Most of these problems
have now been overcome and those plants that are left (only a small fraction) seem to be
operating well. The emissions from combusting the RDF would require similar monitoring

67-010-04-0% /RPT 23853 1SECAC. DOC) 4.99
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Under the Alberta Clean Air Act, the Department of Environment issued "Guidelines for
Design and Operation of Refuse Incineration in Alberta®, which have been in effect
since 1983. The guideline addresses air emissions from incinerators burning solid wastes
and is not intended for special waste or large mass bumn systems, which are regulated
separately. Most incinerators built and tested under this guideline were for hospital or
industrial wastes.”

While the emission limits set by this 1983 guideline were considered low at the time,
further developments in the understanding of air pollution, its measurement and its control
have made significant advances in the last 10 years. It is now possible to limit air
emissions even further, "

In" June 1989, a final report was released by the Canadian Council of Ministers of the
Environment (CCME) entitled "Operating and Emission Guidelines for Municipal Solid
Waste Incinerators”. These CCME guidelines provide much stricter limits on key stack
emissions from municipal waste combustion systems and will require the application of
best available control technology (BACT) for air pollution equipment. These new limits
have been adopted by Alberta Environmental Protection in their new standards. The limits

are also being applied to all new biomedical waste incineration systems in the Province.
Table 4.4 provides a comparison of new and old emission limits.

With these new limits the most significant change is in the area of particulates. Reducing
allowable particulates by a factor of approximately 13 will require special removal systems
for particulates more efficient than traditional wet scrubbers. By comparison, one of the
newer controlled air incinerators in operation is at the Queen Elizabeth Il Hospital in
Crande Prairie. Its particulate emissions range from 0.02 to 0.05 kg/1,000 kg
(approximately 30 mg/Rm? to 70 mg/Rm3), which is one tenth to one quarter of the old
limit, but on average, still slightly above the new particulate emission limit of 20 mg/Rm?,
This facility uses a quench/packed tower wet scrubber, which is suitable for HCl and large
particie removal, but does not provide significant particulate reduction in the sub micron

size range.
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Carbon monoxide, polychlorinated dibenzo-p-dioxins (PCDD's) and polychlorinated
dibenzofurans (PCDF's) emissions can be reduced through proper combustion control
techniques. However PCDD's and PCDF’s can reform after the incinerator and it has been
found that they have an affinity to particle surfaces. A dry scrubber/baghouse system has
been proven to meet the new PCDD's and PCDF’s emission limits. A stand alone wet
scrubbing system however, could have problems meeting the PCDD’s and PCDF's
emission limits, since wet scrubbers are not as effective in removing particulate matter
(dioxins and furans have an affinity to collect on particles).

In addition to the emission limits, there are guidelines for temperature and retention time
in the secondary chamber of the incinerator (1,000°C for 1 second), oxygen content at fhe
boiler outlet (6% to 12% 0O,), and a maximum particulate matter control device
temperature of 140°C to ensure condensation of trace organic and metallic species.

Regulations on ash quality have not yet been developed and thus are not considered at this
time. It is anticipated that future ash regulations will limit the carbon content of ash (a
measure of bum-out efficiency) and also require leachability tests for metals prior to
landfilling. Bottom and fly ash may contain some metals, but based on current EPA
standards, it can generally be expected that incinerator ash from municipal solid waste
systems will pass these tests to allow disposal at a sanitary landfill.

Typically, fiy ash accounts for approximately 10% by weight of the total ash residue. It is
important to note that bottom ash from the grate and fly ash from the baghouse should be
tested separately before disposal. Bottom ash is considered to have chemical and physical
properties that is believed to cause no problems in a leachability test and this usually
permits its disposal in a municipal landfill. The bottom ash could have other uses, where
for example in Hamburg, Germany, 90% of its bottom ash is used in road building
materials. Fly ash could have trace organics and metallic species present which could
make further treatment necessary before landfilling or disposal to a secure landfill.
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semi-wet system. The dry system appears to be the most suitable for small applications
and is being used primarily by those firms offering small scale dry scrubbing systems.

The preferred particulate removal device on a dry scrubber system after neutralization of
the HCl is the fabric filter (baghouse). A baghouse is essentially a series of permeable bags
which allow the passage of flue gases, but catch particle matter, utilizing the growth of
captured particulate on the bag surface to catch even smaller particles. They provide the
greatest particulate removal efficiency, especially in the sub micron range.

To remove collected particulates from the bags, an automatic control sequence is used
which begins a cleaning cycle when the buildup of particulate raises the pressure
differential across the bags above a preset level. To remove the buildup of particulate 'on
bags, many baghouses use a pulsed compressed air system which travels the bag length,
causing it to snap outward. The pulses dislodge particles from the outer surface of the
bags, where they fall into a hopper and are collected for removal.

One of the disadvantages with dry scrubbing systems is their limited ability to reduce acid
gases. According to scrubber manufacturers, achieving a reduction of HCl to 75 mg/Rm3
isbrnumansacertahnyﬁmeinhhlmhadinginﬁwﬁuegasishigh. Normal HCI
production is a function of the amount of PVC plastics combusted. With biomedical
wastes for instance the HC! emissions are on average more than twice as high as those for
municipal solid wastes and is due to the typically high PVC plastic content in biomedical
wastes (i.e.: average municipal waste HCl emissions are around 300 to 400 ppm, with
peaks of 1,000 ppm, whereas average biomedical waste HCl emissions are 700 to 1,500

ppm, with peaks of 2,500 ppm).

Other potential problems with dry scrubbing systems are blinding of fabric filter bags and
corrosion. The calcium chlaride reaction product formed (CaCly) in the dry scrubber is very
hygroscopic (which can lead to clogging of the filter bags), while any unreactive hydrogen
chloride is very corrosive. Both can cause damage in areas of the scrubber vessel or
particulate control device where cooling and water vapour condensation occur. Fabric
filters can also deteriorate rapidly if operating and maintenance conditions are not carefully

670100101 5T # 22083 JISECAC. DOC| 4.106



4.11 SUMMARY

The following table outlines the potential solid waste management systems and processes
described in Section 4, and summarize the advantages and disadvantages (see Table 4.5).
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SECTION 5.0
DEVELOPMENT OF COMPONENT COSTS



5.0

5.1

5.11

DEVELOPMENT OF COMPONENT COSTS

GENERAL

In the previous sections, various waste management system compaonents were presented
and discussed. In this section, estimated costs have been developed for these
components, Detailed explanations and rationale for the proposed technologies discussed
in this section area“provided in Section 4.

Level of Service

In arriving at workable systems, a suitable level of service must be selected. In terms of
waste management, level of service may be described in terms of three factors: hours”of
operation, travel distance, and material handling capability.

Hours of Operation and Supervision

Hours of operation must be assessed in light of the choice between a supervised site or an
unsupervised site. Whereas the first has limited hours of access, the latter is open
continuously, In the case of transfer stations, certain types of stations, such as push pit
and compaction, require supervision for safety reasons.

The following analysis is based upon the premise that the transfer stations, which are
being recommended, will be supervised. Supervision offers economic benefits in terms
of a more efficiently operated system through the control of the wastes, and the
reduction of vandalism.

Waste Management Authorities with operating experience have found that for small rural
transfer stations, operation two days a week with convenient hours to residents (i.e. some
evening hours) provides an acceptable level of service. Larger urban transfer station can be
open 4 or 5 days a week, again with convenient hours to residents.

With respect to regional landfills, all are supervised, however; some sites are open five or
six days a week, while others are open only one day a week. For the former situation,

5.1
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The mandate of a regional system is essentially to handle and dispose of all non-hazardous
wastes’produced in the jurisdiction. Public acceptance of the new system is not improved
if the facilities cannot accept a good percentage of their normal wastes without forcing
them to either haul a greater distance to a site which will accept them, or arrange for
private disposal.

52  COLLECTION

Under the proposed integrated waste management plan, residential and commercial
collection in the Towns and Cities will remain the responsibility of the Town or Cipy.
However, it Is essential to evaluate the existing collection system and to integrate this
component into the plan.

Eachpmpoudhamfustaﬁunhasbemmmepﬂnﬂydmenﬁthﬂuexhﬂnng
collection vehicles in mind.

53 WASTE MINIMIZATION PROGRAMS

Education plays a key role in the effect and efficiency of a waste minimization program.
Residents will have to be informed of the programs (recycling, composting, transfer
stations, regional landfill, etc) which are planned for the study area. Using brochures,
pamphlets, and/or articles in the local newspaper, they can be informed of the true cost of
landfilling and waste reduction programs. The program can also encourage them to reduce
the amount of waste they generate at work and at home. Brochures and pamphlets could
be distributed through the post office or made available at various establishments through
out the study area. Of course those jurisdictions within the study area which have already
implemented such programs, will attempt to increase participation in their programs and to
encourage the residents continued support.

An annual budget of $50,000 has been included in the strategies outlined in Section 6 to
supplement the cost of some of these programs. Depending on the participation rate and
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In Alberta, oil, as a flammable material, must be stored in tanks which are ULC
(Underwriter Laboratories Commission) approved, and must be registered with the
Management of Underground Storage Tanks (MUST) Program. The used oil storage tank
has been specified to meet these guidelines (Alberta Fire Code, Part 4). The tanks must be
double walled with the outer wall 10% larger than the inner wall, and the inner wall can
hold no more than 2500 litres (500 gallons) (ULC Standards).

Although revenues are not foreseen for the recyclables collected and marketed, it is
imperative to realize the benefits of diverting these materials from the landfills, in order to
preserve natural resources for the production of new materials and to extend the life of the

landfill.

Tables 5.1 through 5.5 provide an overview of the estimated capital expenditures required
to expand the recycling program. Table 5.1 estimates the costs associated with recydling at
the transfer stations, Table 5.2 summarizes the costs for a depot system in Medicine Hat
similar to that in Lethbridge and Table 5.3 summarizes the costs for regional processing
centers for recyclables in Lethbridge and Medicine Hat. Tables 5.4 and 5.5 summarize the
costs associated with a Material Recovery Fadility (MRF) (for Lethbridge and Medicine Hat

respectively).
Although G.P.S. Recycling is already operating, it is doubtful, whether they could continue

operating at their existing facility under the proposed scenarios. Therefore, estimated
capital and operating costs have been included for a new facility.

TABLE 5.1
RECYCLING COMPONENT CAPITAL COSTS

RECYCLING CAPITAL COSTS - TRANSFER STATIONS /LANDFILL

ITEM COsT

* Maobile Recycling Trailer $20,000

5.5
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SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

Table 5.3: Recycling Component Capital Costs
Recyclables Processing Centre From Depot System
Lethbridge and Medicine Hat (15 Tonnes/Day)

Conveyor System to Baler (48" wide)

Component Quantity Cost Per Cost

— m —x
Building 15,000 sq.ft $45/q.1t. $675,000
Carts for Separation of Recyclables 60 $500 $30,000
Loader/Forklift 1 $30,000 . $30,000
Scale 1 510,000 $10,000
1 $45,000 $45,000

1

Baler Horizontal (1800 Ib) & Fluffer $110,000 $110,000
Sub-total $900,000
Engineering and Design (15%) $135,000
Contingency (15%) $135,000

* Based on budgestary cost estimates from suppliers

Filer \SALEERTALCRECOC whRTLESALTA M3



SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

Table 5.5: Estimated Capital Costs of a Material Recovery Facility (MRF)
For Dry Residential Wastes From Two-Stream Collection Program

City of Medicine Hat (35 tonnes/day)

* Based on budgetary cost estimates from suppliers

File: \SALBERTAWIRECAP wiCHD-SALTA

Component Quantity Cost Per Cast
Unit

--J| —
- Receiving (7,500 sq fI) 7,500 $45 $337,500
- Processing (15,000 sq ft) 15,000 $45 $675,000
- Storage (7,500 sq fi) 7.500 $45 $337.500
Site Development (1 acres) $25,000
Equipment
- Sorting Stafions (16 total) $150,000
- Aluminum Separator $55,000
- OCC Pre-sort (Fit/Conveyor) $85,000
~Sal $120,000
- Baler Feed Conveyors $60,000
Forklift i $40,000
Skid Steer Loaders 1 $40,000
Miscellaneous Costs $25.000
Sub-total
Engineering and Installation (15%)

gency (15%




SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

Table 5.7: Estimated Operating Costs of a Material Recovery Facility (MRF)
For Dry Residential Wastes From Two-Stream Collection Program

City of Lethbridge (55 tonnes/day)

Hem Quantity Cost Per Cost

r— = — ——— ru“ e
Labour (including O/M, and benefits)
- Plant Manager 1 $50,000 $50,000
- Scale/Bookkeeper/Clerk 2 $25,000 $50,000
- Foreaman/Machine Operators 2 $35,000 $70,000
- Forklift Operators 2 $35,000 $70,000
- Maintenance Worker 1 £25,000 $25,000
- Sorters 15 $25,000 $375,000
Utilities 60,000
Maintenance and Repairs (10% of Capital) $<65,000
Sub-total $968,000
Depreciation
- Equipment (10 years) $81,000
- Building (20 years) $92,500

] gency (10% s

* Based on USEPA Handbook: Material Recovery Facilities for
Municipal Sofid Waste (EPA/625/6-91/031, September 1991)
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SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

Table 5.9: Annual Operating Cost for the Recyclables Collection Vehicle
from the Drop-off Depots in Medicine Hat & Lethbridge

Item Costs per
Labour (including O/H and benefits)

- Driver (pari-ime)

(52 weeks/year, 15 hours/week x $15/hour) $15,600
Vehicle Maintenance (10% of capital) $5,000
Tires, Fuel, Insurance, etc. (5% of Capital) $2,500
Sub-total $23,100
Depreciation (€ years) $8.400
Contingency (10%) $2,300

Fila: TABLES wcAT-SALTA



SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

Table 5.10: Composting Component Capital Costs

Windrow Composting Facility For
Lethbridge and Medicine Hat (475 to 625 Tonnes/Year)
(Costs Per Site)
Component Quantity Costs per Cost _
— — m‘“
Windrow Turner (pulled behind a farm tractor) 1 $25,000 $25,000
Compost Thermometer 1 $250 $250
Site Development 3:acre site $20,000
Groundwater Monitoring Wells
Installation, initial sampiing, and report 3 $2,500 $7.500

* Based on budgetary cost estimates from suppliers

SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

Table 5.10a: Composting Component Capital Costs
Windrow Composting Facility For Taber
(1,200 to 1,500 Tonnes/Year)

SSsA T s {\‘E!%«n‘;rér'?ﬁ@f- et
Faciiity af & ___ﬁ?é%e%:mmiﬁﬁifﬂg“ e

* Based on budgestary cost estimates from suppliers

File: TABLES wAMLSALTA

Component Quantity Costs per Cost
= — = = = p— u“it L =

Windrow Turner (pulled behind a farm tractor) 1 §25,000 $25,000
Compost Thermometer 1 $250 $250
Site Development 10 acre site $75,000
Groundwater Monitoring Wells

installation, initial sampling, and report 3 $2,500 $7,500
Sub-total $108,000
Engineering and Design (15%) $16,200
Contingency (15%) $16.200




SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

Table 5.12: Estimated Capital Costs for In-vessel Containerized Composting
of Residential Organic Wastes For the City of Medicine Hat (40 tonnes/day)

Component Quantity Cost Per Cost
- _ Unit

rL-nIdar 1 $85,000
Mixer/Shredder/Grinder 1 $70,000
Containers 35 $7.000 $245,000
Air Delivery and Control System $70,000
Container Unloading System $70,000
Trucks 1 $45 000 $45,000
Pre-processing

- Concrete Mbdng Pad (15,000 sq ) $45,000
- Mixing Building (4,000 sq f1) $120,000
Feed, Surge, and Amendment Hoppers 3 $60,000
Convayors $60,000
Compost Screen/Hopper Conveyors $60,000
Biofilter System $55,000
Water reuse, storage, conirol $20,000
Fencing $12,000
Site Preparation $60,000
Office and Administration Area $60,000
Personnel Training $20,000
Covered Compest Curing Area $55,000

1. Basad on a 2 acre site.
" Based on budgetary cost estimates from suppiiers

Foie: \SALBERTACCMPCAR wheVD-EALTA Mgt



SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

Table 5.14: Estimated Annual Operating Costs for In-vessel Containerized
Composting of Residential Organic Wastes For the City of Lethbridge

(55 tonnes/day)

ftem Quantity Cost Per Cost

. . —it ———
Labour (includes O/H & benefits)
- Skilled Labour 5 $31,200 $156,000
- General Labour 1 $16,800 $16,600
- Project Manager 1 $41,600 $41,800
Utilities
- Equipment $50,000
- Office $8,000
Fuel $187,200
Maintenance (10% of Capital) $185,000

Fle: \SALSESTMCOMPOR wihTLSALTA T b 3



3.6

5.6.1

5.62

SFO10000 RPT# 12593 [TRECS GOC)

TRANSFER STATIONS AND WASTE TRANSFER

General

The strategies that are presented in Section 6, are based on using green-box, drop-box,
push pit, and compaction transfer systems,

Recent Costs for the uansfermnponentfﬂrwastﬁ,aswﬁlasfurﬂwtrm&rstaﬁms, are
presented in this section.

Haul Costs

All haulmﬂshdilhehaseﬂmtheﬂstanc:fmmme:nmmunity{urama} heingscwlmd'tn
the disposal site. The analyses allow for the period of time spent for loading and unloading
of wastes.

Furthepm‘pnﬂsnfmismpumHhasbmnasmmadmmeequfpmnthheingfully
depreciated with no salvage value over a eight year life period. After the eight year period,
if the vehicle is still operable, the depreciation costs will be eliminated, however,
maintenance costs would likely increase to offset this saving Tables 5.16 through 5.20
contain a detailed breakdown of the costs for each type of transfer equipment. Different
depredation periods could be considered to suit actual operating conditions. These have
not been considered at this stage.

Green Box

Urﬁ:hwlmshhmheendevebpcdfuraﬁmt-endbadu@mvehldeweightuf
60,000 Ibs, 260 hp engine, and automatic transmission). The compaction unit would have
acapacitynfﬂy@,wimacmnpacﬁmmpadtynf?ﬁﬂlhjﬁ. Creen boxes for the
uansferstaﬁmshaveampadtyufaydﬂ,andﬁnhepurﬂwasedfnrsgm.

Haul costs were developed on the basis of an average 8 tonne load for the vehicle. The
average travel speed, including an allowance for the loading of the bins and dumping time
at the landfill, is estimated at 60 km/hr. The vehicle is assumed to have 1 (one) operator,
and be used 40 hours per week. Hourly costs for this equipment are estimated at $40.61,

5.8



Push Pit - Semi-Trailer Transfer Vehicles for Push Pits

Haul costs for this system are based upon the hourly cost for a single axle highway tractor,
pulling a trailer with a bobcat situated on a specially made platform. The average load is
based on 8 tonnes, and the average haul speed is estimated to be 60 km/hr to account for
loading and unloading time at the disposal point. The vehicle is assumed to have 1 (one)
operator and work 40 hours per week for a life expectancy of 8 years. The hourly cost for a
highway tractor and trailer has been estimated at $42.77. The total haul cost per tonne per
kilometer, based on the one way distance to the site, has been calculated at $0.18. Table
5.19 outlines the transfer/haul operating costs for the push pit transfer station system. A
depreciation factor has been included in the annual operating costs for eventual
replacement of the vehicle. .

Large Compaction Transfer Station Vehides & Trailer

Haul costs for this system are based upon the hourly cost for a tandem axle highway
tractor, pulling a trailer. The average load is based on 16 tonnes, and the average haul
speed is estimated to be 60 km/hr to account for loading and unloading time at the
disposal point. The vehicle is assumed to have 1 (one) operator and work 40 hours per
week for a life expectancy of 8 years. The hourly cost for a highway tractor has been
estimated at $47.61. The total haul cost per tonne per kilometer, based on the one way
distance to the site, has been calculated at $0.10. Table 5.20 outlines the transfer/haul
operating costs for the large compaction transfer station system. A depreciation factor has
been included in the annual operating costs for eventual replacement of the vehicle.

S7-010-81-01 RPT#238-53 /5808 0OC) 5.10



TABLE 5.17

TRANSFER/HAUL OPERATING COSTS
FOR DROP BOX TRANSFER STATION SYSTEM

Capital Cost of Transfer Vehicle $140,000
(Tilt frame truck for open bins}
COSTS/HOUR

ITEM OF OPERATION
Vehicle

* Depreciation

- Capital Cost (1 saa
* Fuel 10.23
* Maintenance and Tires 552 .
* Insurance 0.55
Subtotal $24.71
Operator (including O/H & benefits) 15.00
Total $39.71
To caleulate cost per tonne /kilometre
Divide by Average Load 5 tonnes
Divide by Average Speed 60 km /hour
Multiply by 2 for Round trip
Cost per tonne/km $0.26
Notes

"' Based on 2080 hours per year, 8 year life.

* Based on budgetary cost extimates from suppliers.

&7-010-01-01 /RFT#I25-%3 JISECS.DOC]
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TABLE 5.19

TRANSFER/HAUL OPERATING COSTS
FOR PUSH PIT TRANSFER STATION SYSTEM

Capital Cost of Transfer Vehicle £160,000
(Tractor, Trailer, and Bobcat)
COSTS/HOUR

ITEM OF OPERATION
Vehicle
+ Depreciation

- Capital Cost () $9.62
* Fuel 10.23
» Maintenance and Tires 7.20 -
* Insurance 0.72
Subtotal $27.77
Operator (includes O/H & benefits) 15.00
Total $42.77
To calculate cost per tonne/kilometre
Divide by Average Load 8 tonnes
Divide by Average Speed 60 km /hour
Multiply by 2 for Round trip
Cost per tonne /km $0.18

Notes

M Based on 2080 hours per year, B year life.

* Based on budgetary cost extimates from suppliers.

ST010-01-0% [RPTRIIE-93 TEECS.OOC)

5.14



5.7

Transfer Stations

Capital Costs
The transfer stations proposed for the study area have been conceptually developed to
serve the population within the area of service. Peak times of the year have been taken
into consideration when the capacities were calculated. Some of the transfer stations
could be located at reclaimed modified landfill sites, while land may have to be purchased
for the other stations.

The transfer station capital costs have been estimated based on recently tendered stations
and actual construction costs. The cost for the stations do not include an allowance for
land costs or for upgrading County or M.D. access roads outside the transfer site. Cast
estimates are presented in Tables 5.21 through 5.27 for the transfer stations. Table 5.21
summarizes the capital costs for a green box transfer station, Table 5.22 for a drop box
transfer station, Table 5.23 for a compaction transfer station, Tables 5.24 through 5.26 for
the push pit transfer stations, and Table 5.27 for the large walking floor compaction
transfer stations. Plan view of the various transfer stations are illustrated in Figures 5.2

through 5.5.

Operating Costs

Operating and maintenance costs for transfer stations are based on the assumption that
these stations will be supervised and will be open 2 days per week, 4 hours a day. These
costs are summarized in Tables 5.28 through 5.32. Table 5.28 summarizes the operating
costs for 2 green box transfer station, Table 5.29 for a drop box transfer station, Table 5.30
for a compaction transfer station, Table 5.31 for the push pit transfer stations, and Table
5.32 for the large walking floor compaction transfer stations.

Depreciation Fund for Transfer Stations

A deprediation fund for each transfer station has been developed to be added to the annual
operating cost analyses. This fund covers the eventual replacement of the components,

and ultimately the station (25 years).

5.16
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SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

Table 5.22: Capital Cost for Drop Box Transfer Station

Contingency (15%)

* Estimates based on previcusly constructed transfer stations.

Actual costs will be site dependent.

Film: TASLES wieWD-SALTA

Component Capacity
_ 1 Box 2 Box 3 Box

Site Work (Roads, Ramps) $15,000 $20,000 $30,000

Concrate Work

(Retaining Walls, slabs, and miscellaneous) $25,000 $30.000 $35,000

Perimeter Fence and Gates $5,000 $5,000 $5,000

Signs $1,000 $1,000 $1,000

Site Trailer $5,000 $5,000 $5,000

Sub-total $51,000 $61,000 $76,000

Engineering and Design (15%) $7,700 $9,200 $11.400
$7,700 $8,200 $11,400




SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

Table 5.24: Capital Cost for a Rural Push Pit Transfer Station

- Two sites to serve the villages, and surrounding areas around Milo and Messleigh
- Single bay transfer station to serve a population less than 1000

ONUNgency (.

Component Cost

Site Preparation (clearing & stripping, earth work, culvets, etc.) $75,000
Concrete Work (Retaining Walls, Slabs, etc.) $60,000
Building (1200 sq ft) $31,000
Fencing (Paige Link) $7,500
On-site Roads $15,000
Signs $1,000
Woaste Oil Storage Tank $3,000
Pesticide Container Site $6,000
Site Office Trailer :
Sub-total

Engineering and Design (15%)

Table 5.25: Capital Cost for a Rural Push Pit Transfer Station

-Qmﬁhumh%mmﬂmwmm
- Two bay transfer station to serve a population less than 1500

Component Cost

Site Preparation (clearing & stripping, earth work, culvets, etc.) $88,000
Concrete Work (Retaining Walls, Slabs, efc.) §73,000
Building 2300sg ) $48,000
Fencing (Paige Link) $7,500
On-site Roads $15,000
Signs " $1,000
Waste Oil Storage Tank $3,000
Pesficide Container Site $6.000
Site Office Trailer $5,000
Sub-total $246 500

and Design (15%)
et S i)
a*m%@%%m -

* Estimates based on previously constructed transfer staions.
Actual costs will be site dependent.

FILE \EALBERTAPUEHPCS witWOLSALTA 10-Miar-Sd



SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

Table 5.27: Capital Cost for Large Walking Floor Compaction Transfer Station

(Cost per Station)
Regional Landfill Locations
Cowley North
Lethbridge Medicine Clareshoim Forty
Hat Redcliff Lomond
Capacity (tonne/hr) 30 10 3.5
Component
Walking Fioor Storage Bunkers
- Capacity (fi2) 2 x 60,000 1 x52,000 1x 19,800 1 x 6,000
- Cost $600,000|  $240000|  $150,000 $60,000
Steel Apron Conveyors
$3000m
- Length Required 2x40 R 4&1 20 11 15t
- Cost 5240,000 $120,000 $60,000 $45,000
Pre-Compaction Chamber
Transpac Model TP150 (25 tons/hr) $840,000 $420,000 $420,000 $420,000
(2 Required) | (1 Required) | (1 Required) | (1 Required)
Building
- Size 2 x 15000 sg.ft. 15000 sq.fit. 7500 sq.it. 4500 sq it
- Cost ($40/sq.1) $1,200,000 $600,000 $300,000 $180,000
Scale $110,000 $55,000 $55,000 $55,000
Scale House $58,000 $29,000 $29,000 $28,000
Sub-total $3,048,000 $1,464,000 $1.014,000 $789,000
Engineering and Design (15%) 457 200 $218,600 $152,100 $118,400
Contingency (15%) $457 200 $219.600 $152,100 $118,400

* Based on budgetary cost esimates from suppliers (converted from USS dollars).

Fller LARGETS welT-SAL TA




SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

Table 5.29: Annual Operating Cost for a
Drop Box Transfer Station

Labour (including O/H and benefits)

Site Supervisor (Per Site)

(52 weeksalyear, 2 daysiweek, 4 hours/day x $15/Mhour)
Vehicle Allowance for Supervisor

$6.200
$1,000

Confingency (10%)

Note:
1. Supenvision based on existing rural landfill operation.
2. Depreciation on concrete, roads, signs, & trailer.

i TABLEE whT-SALTA

Site Maintenance (10% of capital) $7.600
Sub-total 314,800
Depreciation (20 years) $3,800




SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

Table 5.31: Annual Operating Cost for a Push Pit Transfer Station

-Tosmenmmlvﬂhga,urhamlet.uﬁwmunﬁum
- Single bay transfer station to serve a population less than 1000

ltem Cost
Labour (including O/H and benefits)

Site Supervision

- (2 daysiweek, 4 hours/day x $15/hr) $6,200
Vehicle Allowance For Supervision $1,000
Site Maintanence (10% of Capital) $24,800
Sub-total $31,800

1.&mhudmndﬁumrﬂhﬂﬂm.
I.Wmm.m,mm.wm.

Fils: \SALBERTAPUSHPOP wicVD-SA1 TA =R FER=T ]



5.8  REGIONAL LANDFILLS

Cost estimates have been developed for supervised regional sanitary landfills. The regional
landfills would be open 5 to 6 days a week. The capital costs have been developed in
Tables 5.33 through 5.37. Table 5.33 summarizes the capital costs associated with a
regional landfill at Lethbridge, Table 5.34 summarizes the capital costs associated with a
regional landfill at Medicine Hat, Table 5.35 summarizes the capital costs associated with a
regional landfill at Claresholm, Table 5.36 summarizes the capital costs associated with a
regional landfill at Taber, and Table 5.37 summarizes the capital costs associated with a
regional landfill at Lomond.

Operating costs for the regional fadilities are presented in Tables 5.38 through 5.42. Table
5.38 summarizes the operating costs associated with a regional landfill at Lethbridge, Table
5.39 summarizes the operating costs associated with a regional landfill at Medicine Hat,
Table 5.40 summarizes the operating costs associated with a regional landfill at
Claresholm, Table 5.47 summarizes the operating costs associated with a regional landfill
at Taber, and Table 5.42 summarizes the capital costs associated with a regional landfill at
Lomond.

A depredation fund for the regional landfills has been included to the annual operating
cost analyses. This fund accounts for the costs associated with the development of a

landfill,

Dry Disposal Sites

Capital costs associated with the developing disposal sites have been summarized in Table
5.43, while the operating costs have been summarized in Tables 5.44 and 5.45 (for urban

and rural area sites respectively).

70100101 RFT $225.95TSECE DO 517



TABLE 5.33: COST ESTIMATE FOR REGIONAL LANDFILL (25 Year Life)
IN WESTERN SECTION OF STUDY AREA (NEAR LETHBRIDGE)

CELL COSTS PER YEAR COSTS
u =
STRIP TOPSOIL 95430 cu. m. @ $2.00 $190,900
SCARIFY AND RECOMPACT CLAY BASE 47710 cu.m. @ $2.50 $119,300
CLAY LINER 800 mm THICK 187,920 cu.m. @ $10.00 $1,879,200
BASE AND BERMS cuT 1,404,500 cu. m. @ $2.50 $3,511,300
FILL 202,160 cu.m. @ $3.00 $608,500
INTERIOR ACCESS ROAD FILL 25,000 cu. m. @ $3.00 $75,000
INTERNAL BERMS 50,000 cu. m. @ $3.00 $150,000
LEACHATE COLLECTION PIPE (8" DR 11 HDPE) 13,200 m. @ $30,00 $396,000
GEOTEXTILE MAT UNDER PIPE 13,200 sq. m. @ $3.00 $39,600
INSTALL GRAVEL DRAINAGE LAYER 75,000 cu. m. @ $30.00 $2,250,000
GEOTEXTILE ABOVE DRAINAGE LAYER 250,000 sq. m. @ $225 $562,500
LANDFILL CELL COST ESTIMATE SUB-TOTAL: $9,780,300
CONTRACTOR MOBILIZATION FOR EQUIPMENT, BONDING, INSURANCE, ETC. (5%) $489,000
CONTINGENCY (25%)

LANDFILL DEVELOPMENT COSTS *Land Purchase Costs Not Incl.* COSTsS
COM
SITE INVESTIGATION AND EVALUATION (PER SITE) 150,000
DITCHING 2260 m. @ $12.00 $27,100
FENCING (CHAIN LINK) 2260 m. @ $66.00 $148 200
GATES 1 each @ $1,500.00 §1,500
SERVICE ROAD 600 m. @ §$185.00 $111,000
OFFICE/SCALE HOUSE 1 esch @ $28,775.00 $28,800
WEIGH SCALE (80 ff) 1 each @ $55,400.00 $55,400
MAINTENANCE BUILDING (12m x 12m) 144sqa.m. @ $500.00 $72,000
UTILITIES(POWER, WATER, PHONE, NAT, GAS) 1each@ $75,000.00 $75,000
COMPACTOR & LOADER (CAT.#93684953) 2 units @ $443,000.00 $443,000
SUB-TOTAL: $1,113,000
CONTRACTOR MOBILIZATION FOR EQUIPMENT, BONDING, INSURANCE, ETC. (59%) $55,700
CONTINGENCY (25%): $278,300
NGINEERING (10%): _ = E 111,300
ESTIMATED TOTAL DEVELOPMENT COSTS FORA ; LL NEAR LETHBRIDGE: : 1 300
L G E

WNNES OF WASTE / YEAR




TABLE 5.34: COST ESTIMATE FOR REGIONAL LANDFILL (25 Year Life)

/N EASTERN SECTION OF STUDY AREA (NEAR MEDICINE HAT)

CELL COSTS PER YEAR COSTS

co

STRIP TOPSOIL 82,370 cu.m. @ $2.00 $164,700
SCARIFY AND RECOMPACT CLAY BASE 41,180 cu. m. @ $2.50 $103,000
CLAY LINER 800 mm THICK 161,850 cu. m. @ $10,00 $1,818,500
BASE AND BERMS cuT 1,200,500 cu. m. @ $2.50 $3,001,300

FILL 186,960 cu. m. @ $3.00 $560,900
INTERIOR ACCESS ROAD FILL 20,500 cu. m. @ $3.00 $61,500
INTERNAL BERMS 50,000 cu. m. @ $3.00 $150,000
LEACHATE COLLECTION PIPE (8" DR 11 HDPE) 7430 m. @ $30.00 $222,.900
GEOTEXTILE MAT UNDER PIPE 7430 sq.m. @ $3.00 $22,300
INSTALL GRAVEL DRAINAGE LAYER 63,480 cu.m. @ $30.00 $1,904,400
GEOTEXTILE ABOVE DRAINAGE LAYER 211800 sa.m. @ $225 $478.100
LANDFILL CELL COST ESTIMATE SUB-TOTAL: $8,285,500
CONTRACTOR MOBILIZATION FOR EQUIPMENT, BONDING, INSURANCE, ETC. (5%) $414.300
CONTINGENCY
! INEE M

LANDFILL DEVELOPMENT COSTS *Land Purchase Costs Not incl.*

CONTINGENCY (25%):

COSTS

COMPONENT

SITE INVESTIGATION AND EVALUATION (PER SITE) $150,000
DITCHING 2,100 m. @ $12.00 $25,200
FENCING (CHAIN LINK) 2,100 m. @ $66.00 $138,600
GATES 1each @ $1,500.00 $1,500
SERVICE ROAD 500 m. @ $185.00 $92,500
OFFICE/SCALE HOUSE 1 each @ $28,775.00 $28,800
WEIGH SCALE (80 ft) 1 each @ $55,400.00 $55,400
MAINTENANCE BUILDING (12m x 12m) 144 sq. m. @ $500.00 $72,000
UTILITIES(POWER, WATER, PHONE, NAT. GAS) 1 each @ $75,000.00 $75,000
COMPACTOR & LOADER (CAT.#8263953) 2 units @ $443,000.00 $443,000
SUB-TOTAL: $1,082,000
CONTRACTOR MOBILIZATION FOR EQUIPMENT, BONDING, INSURANCE, ETC. (5%) $54,100




TABLE 5.35: COST ESTIMATE FOR REGIONAL LANDFILL (25 Year Life)
IN WESTERN SECTION OF STUDY AREA (NEAR CLARESHOLM)

CELL COSTS PER YEAR COsTS
% E— — — === e
STRIP TOPSOIL 24,200 cu. m. @ $2.00 $48,400
SCARIFY AND RECOMPACT CLAY BASE 12100 cu.m. @ $250 $30,300
CLAY LINER 800 mm THICK 45720 cu.m. @ $10.00 $457 200
BASE AND BERMS cuT 312500 cu.m. @ $250 $781,300
FILL 95,760 cu. m. @ $3.00 $287,300
INTERIOR ACCESS ROAD FILL 10,000 cu. m. @ $3.00 $30,000
INTERNAL BERMS 15,000 cu. m. @ $3.00 $45,000
LEACHATE COLLECTION PIPE (8" DR 11 HDPE) 2770 m. @ $30.00 $83,100
GEOTEXTILE MAT UNDER PIPE 2770 sq.m. @ $3.00 $8,300
INSTALL GRAVEL DRAINAGE LAYER 14520 cu m. @ $30.00 $435800
GEOTEXTILE ABOVE DRAINAGE LAYER 48400 sq.m. @ $225 $108,300
LANDFILL CELL COST ESTIMATE SUB-TOTAL: $2,315,400
CONTRACTOR MOBILIZATION FOR EQUIPMENT, BONDING, INSURANCE, ETC. (5%) $115,800
CONTINGENCY (25%)
! g (e

ILL CAP COST EST IMATES:
i TS PER YE/

EVELOPMENT COSTS *Land Purchase Costs Not Incl.*

LANDFILL D
ENT
SITE INVESTIGATION AND EVALUATION (PER SITE)
DITCHING 1,140 m. @ $12.00
FENCING (CHAIN LINK) 1,140 m. @ $66.00
GATES 1 each @ $1,500.00
SERVICE ROAD 250 m. @ $185.00
OFFICE/SCALE HOUSE 1 each @ $28,775.00
WEIGH SCALE (80 ft) 1 each @ $55,400.00
MAINTENANCE BUILDING (12m x 12m) 72sq.m. @ $600.00
UTILITIES(POWER, WATER, PHONE, NAT. GAS) 1 each@ $75,000.00
TRACK TYPE LOADER (CAT #953) 1 units @ $175,000.00
SUB-TOTAL:
CONTRACTOR MOBILIZATION FOR EQUIPMENT, BONDING, INSURANCE, £TC. (5%)
CONTINGENCY (25%):
£
;.. AL 1: EN

INNES OF WASTE / YEAR




TABLE 5.36: COST ESTIMATE FOR REGIONAL LANDFILL (25 Year Life)

IN CENTRAL SECTION OF STUDY AREA (NEAR TABER)

CELL COSTS PER YEAR COSTS
NT
STRIP TOPSOIL 25930 cu. m. @ $2.00 $51,500
SCARIFY AND RECOMPACT CLAY BASE 12970 cu.m. @ $2.50 $32,400
CLAY LINER 600 mm THICK 48,180 cu.m. @ $10.00 $491,800
BASE AND BERMS cuT 338,000 cu. m. @ $2.50 $845,000
FILL 89,560 cu. m. @ $3.00 $298,700
INTERIOR ACCESS ROAD FILL 10,000 cu. m. @ $3.00 $30,000
INTERNAL BERMS 15,000 cu. m. @ $2.00 $45,000
LEACHATE COLLECTION PIPE (8" DR 11 HDPE) 2770 m. @ $30.00 $83,100
GEOTEXTILE MAT UNDER PIPE 2770sq.m. @ $3.00 $8,300
INSTALL GRAVEL DRAINAGE LAYER 15,870 cu.m. @ $30.00 $476.100
GEOTEXTILE ABOVE DRAINAGE LAYER _§2.800 sq. m, $225 $118,000
'LANDFILL CELL COST ESTIMATE SUB.TOTAL: $2,481,300
CONTRACTOR MOBILIZATION FOR EQUIPMENT, BONDING, INSURANCE, ETC. (5%) $124.100
CONTINGENCY (25%) $620,300
} 1} oo TN AT R iy
515 PER

i e ok et

| LANDFILL DEVELOPMENT COSTS “Land Purchase Costs Not Incl.*
COMP

SITE INVESTIGATION AND EVALUATION (PER SITE)

CONTINGENCY (25%):

DITCHING 1,180 m. @ $12.00 $14,200
FENCING (CHAIN LINK) 1,180 m. @ $66.00 $77,900
GATES 1 each @ $1,500.00 $1,500
SERVICE ROAD 250 m. @ $185.00 $48,300
OFFICE/SCALE HOUSE 1 each @ $28,775.00 $28,800
WEIGH SCALE (80 ) 1 each @ $55,400.00 $55,400
MAINTENANCE BUILDING (12m x 12m) 72sq.m. @ $600.00 $43.200
UTILITIES(POWER, WATER, PHONE, NAT. GAS) 1 each @ $75,000.00 $75,000
TRACK TYPE LOADER (CAT.#953) lunis@  $175.000.00 $175,000
SUB-TOTAL; $667,300
CONTRACTOR MOBILIZATION FOR EQUIPMENT, BONDING, INSURANCE, ETC., (5%) $33,400




TABLE 5.37: COST ESTIMATE FOR REGIONAL LANDFILL (25 Year Life)
IN NORTHERN SECTION OF STUDY AREA (NEAR LOMOND)

CELL COSTS PER YEAR COSTS
COMPONENT
STRIP TOPSOIL 13,740 cu. m. @ $2.00 $27,500
SCARIFY AND RECOMPACT CLAY BASE 6870 cu.m. @ $2.50 $17,200
CLAY LINER 800 mm THICK 24,880 cu. m. @ $10.00 $248,800
BASE AND BERMS cuT 162,000 cu. m. @ $2.50 $405,000
FILL 69,160 cu.m. @ $3.00 $207,500
INTERICR ACCESS ROAD FILL 9,000 cu. m. @ $3.00 $27,000
INTERNAL BERMS 15,000 cu. m. @ $3.00 $45,000
LEACHATE COLLECTION PIPE (8° DR 11 HDPE) 1,980 m. @ $30.00 $59,400
GEOTEXTILE MAT UNDER PIPE 1,880 sq. m. @ $3.00 $5,900
INSTALL GRAVEL DRAINAGE LAYER 8,750 cu. m. @ $30.00 $202,500
GEOTEXTILE ABOVE DRAINAGE LAYER 22500 sq.m. @ $2.25 |
LANDFILL CELL COST ESTIMATE SUB-TOTAL:
CONTRACTOR MOBILIZATION FOR EQUIPMENT, BONDING, INSURANCE, ETC. (5%)

ONNES OF WASTE / YEAR 5,080

d Purchase Costs Not Incl.* COSTS

COMPONENT

SITE INVESTIGATION AND EVALUATION (PER SITE) $150,000
DITCHING 860 m. @ $12.00 $10,300
FENCING (CHAIN LINK) 860 m. @ $66.00 $56,300
GATES 1 each @ $1,500.00 $1,500
SERVICE ROAD 200 m. @ $185.00 $37,000
OFFICE/SCALE HOUSE 1 each @ $28,775.00 $28,300
WEIGH SCALE (80 ff) 1each@ $55,400.00 $55,400
MAINTENANCE BUILDING (12m x 12m) 72sq.m. @ $600.00 $43 200
UTILITIES(POWER, WATER, PHONE, NAT. GAS) 1each@ $75,000.00 $75,000
TRACK TYPE LOADER (CAT.#053) 1 units @ $175,000.00 $175,000
SUB-TOTAL: $833,000
CONTRACTOR MOBILIZATION FOR EQUIPMENT, BONDING, INSURANCE, ETC. (5%) $31,700

AL T 'W.F?"'i-a:: S FO LAND 3

_ESTIMATED TOTAL DEVELOPMENT AND 15T YEAR GELL gosvts. - o En
$/TONNE WITH CELL COST |
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TABLE 5.39: ESTIMATED OPERATING COSTS FOR REGIONAL LANDFILL
IN EASTERN SECTION OF STUDY AREA (NEAR MEDICINE HAT)

CELL COSTS PER YEAR

Fils \SALBERTAWEDHCLOC wichTL-Sa TA

|ITEM cosTs

Stpervison- - On DI oAWK 10MRSORY  seeng 585,000
EQUIPMENT OPERATORS 104 WEEKS SDAYSWK 10 HRSDAY  $2000|  $124.800
WEIGH SCALE OPERATOR 52 WEEKS 6DAYSWK 8 HRSDAY  $1500 $37,400
CASUAL LABOUR 26 WEEKS 3DAYSWK 8 HRSDAY  $15.00 $9,400
EQUIPMENT MAINTENANCE 7% OF COMPACTOR & LOADER EQUIPMENT COSTS $31,010
FUEL FOR EQUIPMENT 5% OF COMPACTOR & LOADER EQUIPMENT COSTS $22,150
UTILITIES FOR BUILDINGS $15,000
MISCELLANEOUS RENTALS/ICONTRACTS (EXCAVATING, HAULING, VARIGUS TOOLS) $25,000
OPERATING COST SUB-TOTAL $329,760
DEPRECIATION ON LANDFILL DEVELOPMENT COSTS (10 YEARS) $108,200
CONTINGENCY (10%) $33,000
=UTURE CAP UPON CLOSURE $70,000

$19.90



TABLE 5.41: ESTIMATED OPERATING COSTS FOR REGIONAL LANDFILL

IN CENTRAL SECTION OF STUDY AREA (NEAR TABER)

CONTINGENCY (10%)

TONNES OF WASTE / YEAR 12,950 OPERATING COSTS PER TONNE

Filn: \SALBERTMTABCEOC wiliD-SALTA

| ITEM COSTS
SpervsoR o UCEVRES  sowsw<  shRsoAY  ssm|  sexe
EQUIPMENT OPERATORS 52 WEEKS 5 DAYS/WK 8 HRSIDAY  $20.00 $41,600
CASUAL LABOUR 52 WEEKS 3 DAYS/WK 8 HRSDAY  $15.00 $18,700
EQUIPMENT MAINTENANCE 7% OF TRACK TYPE LOADER EQUIPMENT COSTS $12,250
FUEL FOR EQUIPMENT 5% OF TRACK TYPE LOADER EQUIPMENT COSTS $8,750
UTILITIES FOR BUILDINGS $5,000
MISCELLANEOUS RENTALS/CONTRACTS (EXCAVATING, HAULING, VARIOUS TOOLS) $7,500
OPERATING COST SUB-TOTAL $157,200
DEPRECIATION ON LANDFILL DEVELOPMENT COSTS (10 YEARS) $66,700

$15700



SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

TABLE 5.43: COST ESTIMATE FOR DRY WASTE DISPOSAL LANDFILL
ASSUMING ONE DRY WASTE SITE IN EACH COUNTY OR M.D.

COMPONENT QUANTITY | COST PER cosT
- — uml =
PREPARE TRENCHES 2000 cu.m@ | $2.50 $5,000
DITCHING 100 m. @ $12.00 $1,200
FENCING 300 m. @ $66.00 $19,800
GATES 1each@ $1,500.00 $1,500
SERVICE ROAD 100 m. @ $185.00 $18,500
OFFICE TRAILER 1 each $2,000.00 $2,000
SUB-TOTAL: $43,000
CONTRACTOR MOBILIZATION FOR EQUIPMENT, BONDING, INSURANCE, ETC. (5%) $2,200
CONTINGENCY (25%): $10,800
INEERING (10%):

File: \SAL BERTMORYLFCC wheWD-SALTA T



5.9  ENERGY FROM WASTE

Based on the estimated waste quantities that would be arriving at the proposed EFW
facility in Scenarios Il and IV (which are discussed in Sections 6.4 and 6.5), 3 500
tonne/day and 345 tonne/day facility would be required. An EFW facility would operate
24 hours/day, 7 days a week.

In the 500 tonne/day capacity range, the mass burn combustion technology is the mast
proven technology on North America, The technology is considered state-of-the-art for
vuﬁ.:mesInexc&auf!ﬁﬁtnnncfdayandinimmmweﬁamsshumphnm
operating in the U.S. and Canada, with a daily capacity of around 68,000 tonnes. Most
modular combustors on the other hand, are normally in the 20 tonne per unit per day
range, whereby units can be operated in parallel for greater capacities.

An EFW facility consists of three (3) main components:

. the combustion system;

. the energy recovery system; and
. the air pollution control system.

The combustion component of an EFW facility would receive the waste (including waste
receiving area and refuse pit), transport the waste to the combustor (including feed crane,
feed hopper and ram feeder), combust the waste at high temperatures in the combustion
chamber ( including combustion grate, auxiliary burner, and combustion air fan) and then
remave the bottom ash to a storage area (including ash conveyors and metals recovery),

The energy recovery system would recover heat in the flue gases with a boiler to produce
superheated steam (watertube boiler), which is used to drive a turbine generator to
produce electricity (including cooling tower, condensers and electrical switchyard).

The air pollution control system designed to meet CCME emission limits would treat flue
gases exiting the boiler, first by neutralizing acid gases in the dry scrubber, then

670100101 /RFT #228.53 15505 0OC] 5.18
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SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

TABLE 5.47: ESTIMATED CAPITAL COSTS FOR A 345 TONNE/DAY

ENERGY FROM WASTE SYSTEM
(Nameplate Capacity of the EFW Facility Would be 400 Tonne/Day)

Days in Operation per Year = 355 Days/Yr
Hours in Operation per Day = 24 Hrs/Day
Hours in Operation per Year = 8,530 Hrs/Yr
Waste Incinerated per Year = 123,000 Tonnes/Yr
Waste Incinerated per Day = 345 Tonnes/Day

EFW Components Costs

Major Equipment (Note 1): $32,000,000
Turbine and Electrical Equipment (Note 2): $8,700,000
Building and Site Work (Note 3): $13,100,000
Start-Up and Acceptance Testing (Note 4): $3,500,000
Land Purchase (15 acres): $0
Sub-total: $57,300,000
Engineering and Project Management @ 15% (Note 5):

gency @ 1<

Notes:

%: mwlmmmmmmm
Including Cranes, mmmwmm,mmm.
Cﬂnbtﬂunamwamwhntmmm: Fumnished and Erected,
(Source: Volund USA Ltd.)

2. Turbine Cycle and Balance-of-Plant Equipment Including Electrical
Equipment, Water Treatment, Cundm:rﬂCoolqumSyﬁemn:
Furnished and Instalied.

(Source: Volund USA Ltd.)

3. Site, Chil, Structural, Building, HVAC, Fire Protection Work,
Wastewater Treatment System, Etc. Furnished and Erected.
(Source: Volund USA Ltd,)

4. Facility Start-up and Acceptance Testing.
(Source: Volund USA Ltd )

5. Project Management, Engineering and Design, Equipment Procurement,

Construction Management, and Erection Advisors.
(Source: Volund USA Lid.)
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Ogden Martin Systems Inc. has recently been awarded the contract to construct a EFW
facility in Dartmouth, Nova Scotia. Construction Cost for the 500 tonne/day facility which
includes the Martin refuse stoker, mhhandlingsyswn,wmhmmsystem,
(expected to generate approximately 17 Mw), dry scrubber/baghouse, NO, remaval
system, mercury abatement and a continuous emissions monitoring system (CEMS) is
$99.6 million, excluding the site development costs. The fadility is projected to start
commercial operations in 1996 and an artist's rendering of the facility, which would be
similar to a EFW facility for the southern Alberta region is shown in Figure 5.7.

AnHWfaleyhmtunpmhamptsﬂHM&duﬁngmdeﬁwryhumwn@y
through Saturday, except holidays. The facility is designed to operate and combust the
wm!dl‘mpcrday,?dayspﬂuwk. Similarly sized EFW facilities maintain a staff of
approximately 40 emplayees for a 500 tonne/day facility and approximately 30 employees
for a 345 tonne/day facility, which would include all daytime support staff (administration,
recretarial, waste delivery. etc). The actual number of personnel required to operate the
facility would only be 5 to 7 staff per shift.

DperaﬁngmdﬂmpmpnsedEFWfadﬁlymebefmthemlumnfthe
facility including personnel, equipment maintenance, utilities and chemicals, and for the
depreciation of equipment. The operational cost without the depreciation portion would
be in the $25 - $35/tonne range.

Using a typical heating value for municipal solid wastes of 10,470 KJ/kg (4,500 Btu/Ib), the
proposed EFW fadility would generate approximately 400 KWhr/tonne (net) at the rated
capacity. This would relate to around 70,000,000 KWhr/year (net) for the 500 tonne/day
faclity and around 50,000,000 KWhr/year (net) for the 345 tonne/day facility. An
altemate to the production of electricity would be to produce steam for sale to a industrial
fadility which requires steam for their process. The location of the EFW facility for this
alternative would however be limited to locations near potential steam users.

67.010-01-01 /RPT#278 53, 13605.000] 5.20



The sale of electricity at an EFW facility would act as a credit on the overall operating costs.
For each 1¢/KWhr received for the electricity sold to utilities, there would be an operating
credit of around $5 - $6/tonne.

Estimated operating costs for the EFW facilities have been summarized in Tables 5.48 and

5.49 (500 tonne/day and 345 tonne/day facility respectively). Operating cost estimates
for EFW fadilities with smaller capacities are summarized in Tables 5.49a, 5.49b and 5.49¢

In general, the estimated total operating costs shown on a dollar per tonnes ($/tonne)
basis can vary substantially, Fann:stlutmninﬂumcememstsmwlndude&mtypenf
ownership (public versus private), project repayment schedule, revenues from the sale of
energy, environment regulations (testing and ash disposal requirements), etc. .

E7-010-01.01 TS 2209 [SECS DO 5.21



SQUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

TABLE 5.49: ESTIMATED ANNUAL OPERATING COSTS FOR A
345 TONNE/DAY ENERGY FROM WASTE FACILITY

Days in Operation per Year = 355 Days/Yr

Hours in Operation per Day = 24 Hrs/Day

Hours in Operation per Year = 8,530 HrsfYT

Waste Incinerated per Year = 123,000 Tonnes/Yr

Waste Incinerated per Day = 345 TonnesDay

Item Costs |
Labour (including O/H and Benefits)

Workers per Shift (3 shifts/day) = 8
Total Hourly Compensation ($/Hr) = $15.00 $1,024,000

mﬁwmmuﬂm“mﬂm $426,000
25.0% .

Sumammgﬁ- $363,000
Yearly Equipment Maintenance (Note 1) = $1,145,000
Stack Emission Testing (Note 2) = $100,000
Utiliies: Fuel (Natural Gas) = $135,000
Power & Water = $225,000
mmlwmﬂmnm}ma}- $0

Chemicals (Pebbie Lime) =

Net Electricity Generated (kWhrflonne) = 400
Electricity Credit ($/Yr @ $15/MWr) (Nota 4£) $15.00
Chemicals for Boiler Water =

Sub-total =

(15 years) =

Notes:
1.Mmmmmmmmmmmm¢
umﬂumppﬂu,mparhwammﬁngmm.

2. Emission testing wiil include testing for HCI, NOx, CO, Particulate Matter
and PCDD's/PCDF's.

3.m¢pmmwam:mdhmmmm.
4. Electricity credit is based on receiving $0.015/kWhr.

FILE WSkl MENTAETFWICK wics (L A TA



RN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

b: ESTIMATED ANNUAL OPERATING COSTS FOR A
AY ENERGY FROM WASTE FACILITY

e 355 Days/Yr
24 Hrs/Day
8,530 Hrs/Yr
60,000 Tonnes/Yr
170 TonnesDay
Costs
/M and Benefits r
Lr e e ~f & }I e ] = ?
o sation ($/Hr) = $15.00 $896,000
ér Wage (nﬁugnafh-‘im:nmﬂzm $426,000
ministratic = 25.0% $331,000
t Maintenance (Note 1) = $850,000
esting (Note 2) = $100,000
i Gﬂl}- Sﬂﬁ.m
) $150,000
cinerator and Scrubber Residue) (Note 3) = $0
ible Lime) =
srated (kWhr/lonne) = 400
$15.00

_ N .."-
1.mwmmmmmmwm
as well as supplies, spare parts and a reserve sinking fund. '

2. Emission testing will inciude testing for HCI, NOx, CO, Parficulate Matter
and PCDD's/PCDF's.

3. Ash disposal costs are included in the landfill operating costs.
4. Electricity credit is based on receiving $0.015/kWhr.
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5.10 TWO STREAM COLLECTION

Capital costs associated with the two stream collection scheme have been itemized in
Table 5.50, while operating costs have been summarized in Table 5.51.

5.11  TRANSFER COMPONENT

Operating costs associated with the transfer component of the transfer station systems
have been itemized Tables 5.52, 5.53 and 5.54. Table 5.52 illustrates the costs associated
with Scenarios | and I, which will be discussed in Sections 6.2 and 6.3 respectively, while
Table 5.53 illustrates the costs associated with Scenarios IIl and IV which will be discussed
in Sections 6.4 and 6.5 respectively. Table 5.54 fllustrates the transfer costs associated
with Scenarios IlIA and IVA.

70100101 [RPT #2093 1550 DO 5.22



SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

Table 5.51: Estimated Operating Costs for Two-Stream Collection

tem Quantity Cost Per Cost

Iabour (including O/H and benefits)

Caollection Vehicles/Drivers (1)

- Lethbridge 10 $40,000 $400,000

- Medicine Hat 8 $40,000 $320,000

\ehicle Maintenance (2)

- Lethbridge 10 $15.500 $155,000

- Medicine Hat 8 $15,500 $124,000

Fuel, Tires, Insurance, stc. (3)

- Lethbridge 10 $7.750 $77,500

- Medicine Hat 8 §7,750 $62,000

Sub-total $1,138,500
$1,197 400

1.Guﬂﬂnnwtﬁadﬂmsﬁﬂﬂuplm3ﬂ‘ﬁ{ﬂﬁi.mmﬁ1}.
2. VM&MMM«W%#UMCMMW}.
3. Fuel, Tires, Insurance, efc. - 5% of Vehicle Cost ((Manufaciurer Suggests).

Fila: VSALBERTACOLLOP wiclD-Sa0L TA O Mhar
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SECTION 6.0
INTEGRATED WASTE MANAGEMENT SCENARIOS



6.0

6.1

6.1.2

EF-QI0-DN-0V RPT 22893 15605, 00C)

INTEGRATED WASTE MANAGEMENT SCENARIOS

GENERAL

The population of the southern Alberta study area is primarily urban-based with
approximately 72% of the population residing in urban areas. The populations of the cities
of Lethbridge and Medicine Hat comprise approximately 50% of the total population of the
study area and make up approximately 65% of the waste generated in the study area. Asa
result, the scenarios outlined in the following sections will focus on reducing waste
generated primarily in urban areas, while providing acceptable levels of service to rural
areas with opportunities for waste minimization.
4 r

In order to meet the CCME'’s goal of 50% waste reduction, changes will have to be made to
existing waste management practices. The cooperation of industries, businesses and
individuals is essential,

Waste Streams

Under each scenario described in section 6, the waste stream will be comprised of four
major components:  Municipal Solid Waste (MSW), Industrial, Commerdial and
Institutional (IC&I) Waste, Heavy Industrial Waste, and Construction and Demolition
(C&D) Waste. From Section 2.3, the following estimated annual quanlities of wastes are

generated in the study area:

MSW(incl. prov. parks) 77,000 tonnes/yr
IC&I 88,600 tonnes/yr
Heavy Industrial 37,800 tonnes/yr
C&D Waste (10%) 20,400 tonnes/yr
Total: 223,800 tonnes/yr

The estimated quantity of C&D waste is based upon a percentage figure of 20% of the total
waste stream (for RMOC) and 18% (for Edmonton), which would apply to the Cities of
Medicine Hat and Lethbridge. However, the quantity of C&D waste produced in rest of
the study area would be significantly lower than 20%. Therefore the total amount of C&D
waste generated in the study area was estimated to be 10% of the total waste produced.

6.1
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V. Fully Integrated Waste Management System with an Energy From Waste Facility

. combination of Scenarios Il and Il (i.e. similar to Scenario Il with respect to
aggressive waste collection and minimization practices, but with a similar
system of large transfer stations, one (1) Energy From Waste facility and a
regional landfill as outlined in Scenario lll. Scenario IVA considered two (2)
Energy From Waste fadilities, one near Lethbridge and one near Medicine
Hat.

Public education programs encouraging reduction and re-use would be implemented in all
four scenarios (I, II, Ill, and IV),

All scenarios have been developed assuming full participation by all counties, M.D.’s,
authorities and commissions in the study area and that all waste management facilities
described can be approved and sited. All existing recycling and composting programs
would not be forced to join the integrated system and would continue to operate as they
choose. As previously described, benefits could be realized by amalgamating the programs
to have a larger impact on potential markets. Also, commercial recycling and composting
could be added to the integrated system at a later date.

Wasteﬂmudiagramshmbeandwdnpedfnruachnfmescenaﬂnsalmg“&mthe
associated costs on treatment for each component.

The detailed explanation and rationale for the proposed technologies outlined in this
section are provided in Sections 4 and 5.

SCENARIO I-BASIC INTEGRATED WASTE MANAGEMENT SYSTEM
General Description of Scenario |

In this scenario all existing modified landfills would be closed and transfer stations would
try to be sited at most of the former madified landfill locations. In addition to the existing
regional landfills at Redcliff, Cowley, and Bow Istand (North Farty Mile), five new landfills
would be sited near Lomond, Claresholm, Medicine Hat, Lethbridge, and Taber. The

6.3
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City of Medicine Hat. The location to which these wastes are brought could be changed
depending on the capacities of the regional landfills in the vicinity of south Forty Mile at
the time of implementation.

Landfilling C&D Waste

All modified landfills within the study area would cease 1o be used. These sites would be
reclaimed as per the requirements for landfill closure as established by Alberta

Environmental Protection.

In each County or M.D., an existing modified landfill that meets the Waste Management
Regulations as set by the Public Health Act, could be converted into a dry waste dispdsal
site.

The conversion would ensure that the site and its operation is in accordance with the
Waste Management Regulations under the Public Health Act.

As with sanitary landfills, each site would have access control, run-off and run-on drainage
control and internal roads for access.

Transfer Stations

A network of transfer stations would be established throughout the study region to
supplement the existing stations. For the most part they would try to be sited at former
modified landfill locations. In general, former landfill sites are more acceptable to the
public as transfer station locations. A variety of transfer station types would be used and
would depend on such factors as waste generation, location (rural/urban) and
compatibility with existing systems. The transfer station types include compaction, drop
box, green box and push pit.

6.5



TABLE 6.1 Continued
TRANSFER STATION LOCATIONS

Transfer Population Type of Regional
Station Services Station Landiill
EXISTING LOCATIONS
Nobleford 2364 Compaction Lethbridge
Picture Butte 3012 Compaction Lethbridge
lron Springs 1453 Compaction Lethbridge
Coaldale* 3522 Compaction Lethbridge
Chief Mountain Regional Solid Waste Authority 3
Cardston 4578 Push Pit Lethbridge
Magrath 2525 Push Pit Lethbridge
Raymond 3777 Push Pit ge
Stirling 1242 Push Pit Lethbridge
Waterton N/A Push Pit Lethbridge
Standoff 4013 Push Pit Lethbridge
Glenwood,/Hillspring 1380 Push Pit m
Welling 321 Push Pit
Spring Coules 234 Push Pit Lethbridge
Mountain View 606 Push Pit Lethbridge
Del Bonita 329 Push Pit Lethbridge
Jefferson 369 Push Pit Lethbridge
Reddliff Cypress Regional Waste
Dunmore 1611 Drop Box Redcliff
Seven Persons 856 Drop Box Reddiff
Suffield 695 Drop Bax Reddliff

of Vulcan (No. Z)
Cﬂll.ll'tj:‘ B

of Warner (No. 5)
ﬁ'i'*"m 830 Drop Box m
New Dayton 813 Drop Box
- Towns hauling directly to landiill
.y Mille River, Irvine and Vulcan population service totals included with other transfer station in that

loeation,

6.7
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Recycling programs would accept the following recyclables:

. old newspapers (ONP);

. old corrugated cardboard (OCC):
. mixed paper;

. magazines (OMG);

. clear glass;

. ferrous cans; and

. HDPE (#2) plastics.

These recyclables would continue to be collected and processed as long as markets exist
and/or it remains economically feasible. '

The processing centre for recyclables would consist of a tipping area, processing area,
storage area, and an administrative area. Equipment would consist of a manual sorting
process, storage carts, a baler, a scale, a loader, and ancillary equipment. Two processing
centres would be required: one at Medicine Hat and one at Lethbridge.

On an annual basis, Hazardous Waste Round-ups would be held to assist in removing
household hazardous waste from the municipal waste stream. With the aid of an
education program, residents would become familiar with the annual event. Round-ups
could be held in-conjunction with other environmental programs, such as Environment
Week or Earth Day,

6.2.6 Recydling - Rural

Rural recycling would be encouraged by placing mobile depots in Towns, Villages, or
transfer stations. These trailers would service a particular area and when full, would deliver
recyciables to the nearest processing centre, which would either be in Lethbridge or
Medicine Hat.

ST-DI001-81 [FFT #2089 15ECs Do) 6.9
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REGIOMNAL PROCESSING
CENTRE FOR RECYCLABLES
= DROP-OFF DEPOTS

DIVERTED FROM bt ! [APPRCDC 8,400 TOMNES)
LANDFILL = [ET17/TONNE)
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Figure 6.2 - SCENARIO |
NOTE: BASED ON 1892 ANNUAL WASTE QUANTITIES WASTE FLOW DIAGRAM

EXCL UDING COLLECTION COSTS



SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY
TABLE 6.3: ESTIMATED SCENARIO | OPERATING COSTS

Components Quantity Cost Cost
—Lotals
1. Recyciing
Rural Moblle Recyciing Trallers in M.D. #1,5,9,14,26 & County #2.5,8,26 in T.5, Costs 10
Recyciables collection Viehicle for Recycling Depol (see Table 5.9) 1 $33,800 $33.800
Recyciables Processing Centre for Lethbridge & Medicine Hat (see Table 5.6) 2 $355,000 §711,800
Waste Minimization Education Programs 1 $50,000 $50,000
2. Composting
Windrow Composting Faciity for Lethbridge & Medicine Hat (see Table 5.13) 2 $32 800 $65,800
3. Transfer Stations
Compaction T.S, for Nanion, Stavely, Granum,F1. MacLeod in M.D. #25 (see Tabie 5.30) 4 569,200 $278,800
Push Pit T.S. for Champion/Carmangay in County #2 (se= Table 5.31) 1 551,400 $51,400
Push PRt T.5. for Milo & Mossleigh in County #2 fsse Table 5.31) 2 351,400 $102,800
Push PRt T.S. for Vulcan in County #2 (see Tabie 5.31) 1 551,400 $51,400
Drop Box T.5.(1 Bax) for Wamer, Coutts Milk River,Hwy. SOS01 in County #5 (see Table 5.29) 4 $20,100 $80 400
Green Bax 7.5.(1-8 Boxes) for Enchant,Grassy Lake/Purple Springs in M.D. #14 (zee Table 2 $15,300 $38,500
Green Box T.5.(5-15 Baxes) for Viwdall in M.D. #14 (see Table 5.28) 1 $15,300 $15,300
Green Box T.5.(1-8 Baxes) for Etzikom, Foremost, Orion/Many., Sk in County #8 (see Table 5.26) 4 $18,300 $77.200
Orop Box T.S. (1 Bax) for Indne Urban in M.D. #1 (see Table 5.29) 1 $20.100 £20,100
Peap Box T.8. (2 Baxes) for Inine Ruralin M.D. #1 (see Table 5.29) 1 $20,100 $20,100
'Bax T.5. (S Baxes) for Hikia/Schuler in M.D, #1 (see Table 5.29) 1 £20,100 $20,100
esting Compaciion T.S. for Lethbridge Regional Waste Management Commission 4 $40,000 $160,000
Exdsting Push PR TS, for Chief Mountain Reglonal Solid Waste Authorty 12 $30,000 $360,000
Existing Drop Bax T.5. for Redciifl/Cypress Regional Waste Management Authority 3 $20,000 $50,000
Exésting Drop Box T_5. at Vulcan, New Dayton and Mik River 3 $20,000 $80,000
Transfer Bins and Transfer Equipment (Vehicies) Included Transfer Costs
Dry Waste Sie for M.D. #1 and County #25 (see Table 5.44) 2 557,940 $195 880
Dry Waste Site for MD. #6, 9, 14, 26 and County #2, 5, 8 (see Table 5.45) 7 $33,040 $231,280
£. Regional Landfilis
Regional Landfil st Lethbridge (see Table 5.385) 1 $1,103 680 51,103,660
Regional Landfill at Medicine Hat (see Table 5.35) 1 $1,004,950 51,004,960
Regional Landfil at Clareshoim (see Table 5.40) 1 $387,200 $387 200
Regional Lancifil at Taber (sse Table 5.41) 1 $388,300 $398,300
Regional Landfill at Vulcan {see Table 5.42) 1 $296,700 $296,700
Existing Regional Landfill at Cowley 1 $150,000 $150,000
Exdsting Reglonal Landfill at Bow |stand 1 $50,000 550,000
Existing Regional Landfil at Redci 1 | $100,000 $100,000
| Wastes
For Existing Transfer Stations (see Table 5.52) 1 5274400 $274,400
For Proposed Transfer Stations (see Table 5.52) 1 $238,200 5233200
¢ %ﬁ*ﬂﬁ 5
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Scenario |l is summarized below:

1. Waste within the Towns and Villages would be taken directly to the transfer
stations, and then transferred to one of the regional landfills. Towns and
Villages may participate in the two stream collection program, however
costs have not been included.

2, Residential waste collection within the Cities (Lethbridge and Medicine Hat)
would be taken directly to the Material Recovery Facilities (MRF's) and
centralized composting facilities. Rejects would be taken to the regional
landfills.

-

Figure 6.3 shows the fully integrated regional waste management system recommended in
Scenario Il. This scenario uses the same proposed system of transfer stations and sanitary
landfills as described in Scenario 1.

6.3.2 Recyding

The major difference between Scenarios | and Il is the method of waste collection used. In
Scenario Il, a two stream method of collection would be used for single family dwellings in
Medicine Hat and the City of Lethbridge. This method of collection optimizes the amount
of recyclables that can be recovered from the waste stream. Recycling depots would be
available for residents who live in muiti-family dwellings. MRF’s would be located in
Lethbridge and Medicine Hat. They would accept dry wastes from city collection, as well
as materials collected from the various recycling depots located in the Cities, Towns,
transfer stations, and landfills from the rest of the study area.

Mobile recyding depots would service at all transfer stations and villages as in Scenario 1.

633 Composting

Centralized composting facilities would be located in Medicine Hat and Lethbridge. These
facilities would use large scale in-vessel systems and would receive the wet waste stream
collected from city residents, and accept compostables from industries located in the dities.

WTG18-01-01 FRPT # 22693 SECE.DOC] 6.12
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Figure 6.4 - SCENARIO Il
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“SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

TABLE 6.5: ESTIMATED SCENARIO Il OPERATING COSTS

Componentls Quantity Caost Cost
Totals
1. Recycling
Tweo Stream Collection for Lethbridge & Madicine Hat (see Table 5.51) 1 $2 449 800 $2 449 800
Rural Mobile Recyciing Trallers in M.O. #1,58.14.26 & County #2.5,826 in 7.5, Costs 10
Material Recovery Faclity (MRF) for Lethbridge (See Table 5.7) 1 $1.236,000 $1. 236,000
Matarial Recovery Facillty (MRF) for Medicine Hat (See Table 5.8) 1 $852 000 $852.000
Waste Minimization Education Programs 1 $50,000 350,000
1. Composting
In-vessel Containerized Composting for Lethbridge (See Table 5.14) $1,001,000 $1,001,000
in-vessel Containertzed Composting for Medicine Hat (See Table 5.15) 1 £707,000 $707,000
Windrow Composling Facility for Taber (Table 5.13a) 1 543,300 548,300
2. Transfer Stations )
Compaction T.S. for Nanton, Stavely, Granum,FL MacLeod in M.D. #28 (see Table 5.30) 4 $69,200 5275 800
Push PR T.5. for Champion/Camangay in County 52 (see Tabie 5.31) 1 $51,400 $51,400
Push PR T.5. for Milo & Mossleligh In County #2 {see Table 5.31) 2 551,400 5102.800
Push PR T.S, for Visean in County #2 (see Table 5.31) 1 551,400 351,400
Drop Bax T.5.(1 Box) for Wamer,Coutts Milkk River, Hwy. S00/501 in County #5 (sse Table 5.29) 4 $20,100 $50,400
Green Box T.5.(1-8 Bowes) for Enchant Grassy Lake/Purple Springs in M.D. #14 (cee Tabia 5.28) 2 $10,300 538,600
““veen Bax T.5.(5-15 Boxes) for Vaushall in M.D. #14 (see Table 5.28) 1 318,300 518,300
2en Beox T.5,(1-5 Boxes) for Etzikom, Foremest, Orion/Many., Siiff in County #5 {see Table 5.28) 4 518,300 §77.200
—1op Box T.5. (1 Bax) for Irvine Urban in M.D, #1 (see Table 5.29) 1 £20,100 $20.100
Drop Box T.5. (2 Bexes) for lrvine Rural in M.D, #1 (see Table 5.29) 1 $20,100 520,100
Drop Box T.5. (3 Boxes) for Hilda/Schuler in M.D. #1 (see Table 5.23) 1 $20,100 $20,100
Existing Compaction T.S_ for Lethbridge Regional Waste Management Commission 4 $40,000 $160,000
Exisling Push Pt T.5. for Chief Mountain Regional Soiid VWaste Authority 12 $30,000 $360,000
Existing Drop Box T.S. for Redciff/Cypress Regional Waste Management Authority 3 $20,000 $50,000
Extsiing Drop Box T.5. at Vidcan, New Dayton and Milk River 3 $20,000 $50,000
Transfer Bins and Transier Equipment (Viehicles) inciuded in Transfer Costs
4, Dry Waste Disposal Landfilis
Dry Wasis Site for M.D. #1 and County #26 (see Table 5.44) 2 $07,940 $195,880
Dry Waste Sits for M.D. #5, 5, 14, 26.and County #2, 5, 8 (see Table 5.45) 7 $33,040 $231,280
&. Regional Landfilis
Regional Landfil at Lethbridge {see Tabie 5.38) 1 $1,103,680 £1,103880
Regional Landfill af Medicine Hat (see Table 5.39) 1 $1,004,960 $1,004,960
Regional Landfill at Claresholm (ses Table 5.40) 1 $387,200 5387 200
Regional Landfil a Taber (see Table 5.41) 1 $358,300 $398,300
Regional Landfil at Vulcan (see Table 5.42) 1 $296,700 $296,700
Exsting Regional Landfill at Cowley 1 $150,000 $150,000
Exdsting Regional Landfill at Bow isiand 1 $50,000 $50,000
Exdsting Regional Landfill at Redchiff 1 £100,000 $100,000
- Transfer of Wastes to Regional Landfills
Iuisting Transfer Stations (see Table 5.52) 1 5274400 $274,400
Proposed Transfer Stations (see Tabie 5.5} 1 52359200 $235 200
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. available equipment sizes for the rated capacity; and
. optimum utilization of combustion equipment.

Using the waste quantity data presented in Section 2.3 and assuming that approximately
(15,600 tonnes/year) would be diverted (as estimated in Scenario 1), approximately
150,000 tonnes/year of MSW and IC&d, and 21,800 tonnes/year of industrial waste will be
available for combustion annually. Larger EFW facilities are designed for continuous 24
hour/day operation and have an annual plant throughput availability of around 85% of the
design capacity. Based on the annual waste quantities and the operating assumptions, an
EFW fadility would have an estimated design capacity of 550 tonnes/day, but on average
would normally handle around 500 tonnes/day of waste.

The EFW facility would be constructed with the latest pollution control technologies as
described in Section 4.10.5.

Figure 6.5 illustrates Scenario Ill - the basic integrated waste management system with one
Energy From Waste facility.

All C&D debris would be sent to dry disposal sites as described in Section 6.2.4.

6.4.2 Waste Flow in Scenario 11l

Waste flow in Scenario Il is fllustrated in Figure 6.6. In this scenario it was assumed that
the same quantities of waste would be diverted from waste minimization practices as in
Scenario |. The amount of waste going to a landfill would be significantly reduced,
however through the treatment of the waste at the EFW fadility (from around 171,800
tonnes/year (in Scenario 1) to around 51,500 tonnes/year (in Scenario Ill). The costs per
tonne for each component in Scenario Il are also illustrated in the figure.

6.4.3 Capital and Operating Costs for Scenario Il

Capital and operating costs for Scenario 1l have been summarized in Table 6.6 and 6.7,
respectively. Estimated capital costs for Scenario Il would be $123,211,000 and the
estimated annual operating costs would be $17,950,460/year. For Scenario IllA, the
estimated capital costs would be $132,457,600 and the estimated annual operating costs
would be $18,243,360/year and are summarized in Tables 6.6a and 6.7a respectively.
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SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY
TABLE 6.7: ESTIMATED SCENARIO lll OPERATING COSTS

Componants Guantity Cosi Cost
Totas
1, Recyeling
Rural Mobiie Recyciing Trallers in M.D. #1,6,9,14,26 & County ¥2,58.28in T.S. Costs 10
Recyciables collection Vehicle for Recycling Depot (see Table 5.9) 1 $33,800 $33,800
Recyclables Processing Centre for Lethbridge & Medicine Hal (see Table 58) 2 $355,800 711,800
Waste Minimization Education Programs 1 §50,000 $£50.000
2. Composting
Windrow Compesting Facility for Lethbridge & Medicine Hat (see Table 5.13) 2 $32 800 365,600
3. Transter Stations
Compaction T.5. for Nanlen, Stavely, Granum, FL Macleod in M.D. #26 (see Table 5.20) £53.200 £276,800
Push PRt T.5. for Champion/Carmangary in County #2 (see Table 5.31) 351,400 $51,400
Push PR T.5, for Milo & Mossleigh in County #2 {see Table 5.31) 551,400 $102800
Push PR T.S. for Vulcan in County #2 (see Table 5.31) 351,400 $51 400
Drop Box T.5.(1 Bax) for Wamer, Coutts Milkk River, Hwy, 500501 in County #5 (see Table 5.29) 520,100 $80 400
Green Box T,5.(1-8 Boxes) for Enchant, Grassy LakePurple Springs in M.D. #14 (see Table 5.25) 519,300 538,500
Green Box T.5.(5-15 Boxes) for Valdall in M.D. #14 (see Tabie 5.25) 319,300 $18.300
Green Box 7.5.(1-8 Bowes) for Ediom, Foremost, Oron/Marry., SidfT in County #8 (see Tabie 528} 518,300 $TT.200
Drop Box 7.5, (1 Boxd) for Irvine Urban in ML.D, #1 [ses Table 529) 520,100 #20,100
Firop Box T.5. (2 Boms) for invine Rural in M.D. #1 (see Table 5.29) 520,100 $20,100

% Box T.5. (3 Boxes) for Hilda/Schuler in M.D. #1 (sse Tabls 5.29) 520,100 $20,100

Jalidng Fioor Compaction Transfer Station for Lethbridge (30 tonnes'hr) {see Table 5.32) $532,500 932500
Walking Floor Compaciion Transder Station for Medicine Hat (10 tonnes/hr) (see Table 5.32) $458,700 $456,700
Walking Floor Comp. T. 5. for Claresholm, Cowley & Redclff (2.5 tonneshr) (see Table 5.32) $384,700 $1,154,100

$237,500 $475.000

Wialking Fioor Compaciion T. S. for Bow Isiand & Lamond (1.5 fonnes/) (sse Table 5.32)
Existing Compaction TS for Lethbridge Regional Waste Management Commission
Existing Push PRt T.5. for Chief Mountsin Regiona! Solid Waste Authority

Existing Drog Box T.5. for RedclifffCypress Regional Wasts Management Authorty
Existing Drop Box T.5. at Vuican, New Dayton and Milk River

Transfer Bins and Transfer Equipment (Vehicies) Inciuded Transfer Costs

$40,000 $160,000
$30,000 $350,000
$20,000 $60,000
$20,000 $60.000

Hmﬁhuuﬂ-‘-‘-ﬂﬂ‘-‘”;_ﬁun*

4. Dry Wasts Disposal Landfills
Dry Waste Site for M.D. #1 and County #26 (see Table 5.44)
Dry Waste Ste for M.D. #5, 9, 14, 26 and County #2, 5, 8 (see Table 5.45)

357940 3185880

~N M

E. Regional Landfills

Regional Landfil at Taber For EFW Resicues 1 $630,000 $530,000
E. Energy From Waste Facility

500 tonne/day EFW Facility Near Taber (see Table 5.49) i $2 580,000 $5,830,000
7. Transfer of Wastes to Regional Landfifls

For BExisling and Froposed Transfer Stafions (see Table §.53)

File: \SALBERTAVSCENIOD wicAT-SALTA 15-Aar- 3



OUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

TABLE 6.7a: ESTIMATED SCENARIO llIlA OPERATING COSTS

Components Quantity Cost Cost
Totals
1. Recycling
Rural Mobile Recycling Trallers in M.D, #1,6,5,14,26 & County #25.8,25 in T.5. Cests 10
Recyclables collection Vehicke for Recycling Depot (see Table 5.5) 1 $33,500 $33,800
Recyclables Processing Centre for Lethbridge & Medicine Hat (see Table 5.6) 2 $355 900 §711,800
Wasie Minimization Educstion Programs 1 $50,000 $50,000
1. Composting
Windrow Composting Facility for Lsihbridge & Medicine Hat (see Table 5.13) 2 $32.800 $65,500
1, Transfer Siations
Compaction T.S. for Nanton, Stavely, Granum, Ft. MacLeod in M.D. #26 {see Table 5.30) 4 $69,200 $276,800
Push Pt T.5. for Champion/Carmangay in County #2 (sse Table 5.31) 1 $51.400 551,400
Push P& T.5. for Milo & Mossisigh in County #2 (see Table 5.31) 2 351,400 $102,800
Push PR T.S. for Vulcan in County #2 (sae Table 5.31) 1 $51,400 $51,400
Drop Box T.8.(1 Box) for Warner, Coutts Milkk River, Hwy. 500501 in County #5 (see Tabie 5.29) 4 $20,100 $80,400
Green Box T.5.(1-8 Boxes) for Enchant,Grassy Lake/Purple Springs in M.D. #14 (see Table 5.28) 2 $19,300 538,600
Green Box T.5 {0-15 Baxes) for Vawodhall in MLD, #14 (see Table 5.28) 1 $19,300 $19,200
Green Box T.5.{1-8 Boxes) for Etzikom, Foremost, Orion/Many., SKiff in County #3 {see Table 5.25)| 4 $18,300 $77.200
Drop Box T.8. (1 Bex) for Irvine Urban in M.D. #1 {see Table 5.29) 1 $20,100 $20,100
" Bax T.S. (2 Boses) for irvine Rural in M.O, #1 (see Table 5.29) 1 $20,100 $20,100
20 Box T.S. (3 Bosms) for Hilda/Schuler in MLD. #1 (see Table 5.29) 1 $20,100 $20,100
alking Floor Comp. T.5. for Clareshoim, Taber, Cowley&Redcllf (3.5 lonnes/h) (see Tabie 5.32) 4 $384,700 $1,538,800
Walking Floor Compaction T. §. for Bow Istand & Lomond (1.5 tonnes/hr) (see Table 5.32) 2 $237,500 $475,000
Existing Compaction T S, for Lethbridge Regional Waste Management Commission 4 $40,000 $160,000
Existing Push PR T.5. for Chiel Mountain Regional Solid Waste Authority 12 $30,000 $380,000
Existing Drop Box T.5. for Redclifl'Cypress Regional Waste Management Authority 3 £20,000 $50,000
Exdsting Drop Bax T.5. at Vulcan, New Dayton and Milk River 3 520,000 $50,000
Transier Bins and Transfer Equipment (Vehicles) included Transfer Costs
4. Dry Waste Dispasal L andfills
Dry Wasts Site for M.D. #1 and County #26 (see Table 5.44) 2 $97,940 $105 880
Dry Waste Site for M.D. #6, 9, 14, 25 and County #2. 5, 8 (see Table 5.45) 7 $33.040 5231280
5. Regional Landfills
Regional Landfill For EFW Residues Naar Lethbridge 1 $500,000 $500 000
Regional Landfill For EFW Residues Near Medicine Hat 1 $350,000 $350,000
&. Energy From Waste Faciiity
345 tanne/day EFW Facifity Near Lethbridge (see Tabie 5.49) 1 $7,153,000 $7,153,000
170 tonne/day EFW Faciity Near Medicine Hat (see Tabie 5.43b) 1 $5,138,000 $5,138,000

| 7. Transfer of Wastes 1o Regional Landfills

For Exisfing and Proposad Transfer Stations {see Tabie 5.54)

Fiec SAL BERTAVGIENLADS withT-SALTA

1E-Ma-Rd



Recycling and composting programs would compliment the operation of an EFW facility,
whereby removing certain wastes from the total waste stream, would improve overall
combustion performance at the facility. Glass and metals have no heating value, and
create maintenance problems with slagging and lodging in the EFW system. Yard waste is
another category of waste that can cause operational problems, as it has a wide variability
in heating value and requires greater operator attention to control. Even if all glass, metals,
newspapers and corrugated cardboard (newspaper and comugated cardboard have heating
values of around 17,500 KJ/kg (7,500 Btu/Ib)) were removed, the overall lost energy would
be insignificant. In fact, EFW facilities in areas with high recycling rates have experienced a
net overall increase in the heating value of the waste arriving at the facility.

An additional system of 22 transfer stations would be established in the region, with an
additional regional system of large volume transfer stations as described in Scenario lil.
Mobile recycling trailers would be located at these transfer stations and at any Villages
without transfer stations. Urban residents would use recycling drop off depots. In the
Cities of Lethbridge and Medicine Hat, two stream (wet/dry) residential collection would
be provided. MRF’s would be built in Medicine Hat and Lethbridge along with in-vessel
containerized composting facilities for the composting of the wet stream collection.
Industries in these Cities would have the option of participating in composting program.

As discussed in Scenario Ill, the EFW facility could be sited in a centralized location in the
western part of the M.D. of Taber.

Scenario IV Waste Flow

Figure 6.8 illustrates the waste flow for Scenario IV, The waste quantities diverted would
be essentially the same as in Scenario Il and would amount to around 35% of the total
MSW and IC&! waste stream. After combustion of unrecoverable wastes, an estimated
total of 36,900 tonnes/year of EFW system residuals would require landfilling.

§7-010-01-01 JRPT£228-F3 1SECA.DOC] 6.17
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“OUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY
TABLE 6.9: ESTIMATED SCENARIO IV OPERATING COSTS

Components Quantity Casl Cost
Totals
1. Recyciing
Two Stream Collection for Lethbridge & Medicine Hat (see Table 5.51) 1 $2.440 BOO §£2 440 800
Rural Mobile Recycling Trallers in M.D. #1,89,1426 & County #2.58,26 in T.5. Cosis 10
Material Recovery Faciity (MRF) for Lethbridge (See Tabie 5.7) 1 31,235,000 $1,236,000
Material Recovery Facility (MRF) for Medicine Hat (See Table 5.8) 1 $552,000 $852 000
Wasts Minimization Education Programs 1 550,000 $50,000
2. Composting
In-vessel Containerized Composting for Lethbridge (See Table 5.14) 1 $1,001,000 $1,001,000
in-vessel Containerized Composiing for Medicine Hat (See Table 5.15) 1 §707 000 707,000
Windrow Composting Facility for Taber (Table 5.13a) i 548,300 $49,300
3. Transfer Stations
Compaction T.5. for Nanton, Stavely, Granum, FL. Macleod in M.D. #26 {see Tabie 5.30) 4 $E58 200 £276,800
Push Pt 7.5. for Champion/Carmangay in County #2 (see Table 5.31) 1 551,400 551,400
Push PR T.5. for Miio & Mossisigh in County #2 (see Table 5.31) 2 §51,400 $102.800
Push Pt T.5. for Vulcan in County #2 (see Table 5.31) 1 $51,400 551,400
Drop Bex T.5.(1 Box) for Wamer, Coutts Milk River, Hwy. S00/501 in County #5 (see Table 528) 4 £20,100 80,400
| Green Box T.5.(1-8 Baxes) for Enchant, Grassy Lake/Purple Springs in MLD. #14 (see Table 5.28) 2 $19,300 $38,6500
wen Box T.5.(5-15 Bexes) for Vawdall in M.D. #14 (see Tabie 5.28) 1 $18,300 $19,300
aen Bax T.5.(1-8 Boies) for Elzikom, Foremost, Orion/Marny., Skiff in County #5 (ses Table 5.25) 4 $18.300 STr200
Drop Box T.5. (1 Box) for invine Urban in M.D. #1 (se= Tabis 5.25) 1 $20.100 $20.100
Drop Bax T.5. (2 Boses) for Invine Rural in M.D. #1 (see Table 5.29) 1 $20,100 $20100
Drop Box T.5. (3 Boves) for Hilda/Schuler in M.O. #1 {see Table 5.29) 1 520,100 $20,100
Wialking Floor Compaction Transfer Station for Lethbridge (30 tonnes/hr) (sse Table 5.32) 1 $832 500 $932 500
Wailking Ficor Compaction Transfer Station for Medicine Hat (10 fonnes/v) {see Table 5.32) 1 $458,700 $458 700
Walking Ficor Comp. T. S. for Claresholm, Cowley & Redciiff (3.5 fonnes/v) (see Table 5.32) 3 £384 700 $1,154,100
Waliing Fioor Compaction T. 5. for Bow Island & Lomond (1.5 tonneshr) (ses Table 5.32) 2 $237.500 $475,000
Exisling Compaction T.5. for Lethbridgs Regional Wasts Management Commission 4 £40 000 $160,000
Exisling Push PR T.5, for Chisf Mountain Regional Solld Wasts Authority 12 $30,000 53580,000
Existing Drop Bex 7.5, for RedCifl/Cypress Regional Wasle Management Authocity 3 520,000 550,000
Existing Drop Boxt 7.5, at Vuican, New Dayton and Mitk River 3 $20,000 $80,000
Transfer Bins and Transfer Equipment (Vehicles) included In Transfer Costs
4. Dry Waste Disposal Landfilis
Dry Wasle Site for MLD. #1 and County #25 (see Table 5.44) 2 857 040 $195880
Dy Wasle Site for MLD., 86, §, 14, 26 and County #2, 5, B (see Table 5.45) T 532,040 $Z31 280
B. Regional Landfiils
Regional Landfill at Taber For EFW Residues 1 $530,000 $530,000
§, Energy From Waste Facility
34S wnne/day EFW Facility Near Taber (see Table 5.48) 1 57,153,000 $7.153,000
*-Transfer of Wastes to Regional Landfilis
Sasting and Froposed Transfer Stations (see Table 5.53) 1 51,735,600 $1,735 800
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7.0  ANALYSIS OF SCENARIOS

7.1 SUMMARY TABLE OF SCENARIOS

To facilitate analyzing the scenarios, Table 7.1 provides summaries of the four scenarios (I,
Il, 1t and IV) and their alternatives (IllA and IVA).

7.2  SCENARIO ADVANTAGES AND DISADVANTAGES

For each of the scenarios developed in Section 6, advantages and disadvantages have been
compiled. Also, should the scenario be recommended, issues which require additional
investigations have been listed for each scenario.

7.2.1 Scenario | - Basic Integrated Waste Management System

Advantages:

B7-0N0-01-91 /AT 22853 ASLCT DOC]

Regional system of transfer stations and sanitary landfills
would include existing regional systems plus proposed
systems for unorganized regions (existing modified landfills
would be closed);

Operating costs of a regional sanitary landfill are less than if
every municipality operated a sanitary landfill (on a $/tonne
basis);

Future park reserve and/or transfer station can be developed
at a reclaimed landfill; and

Compost can be useful as a soil conditioner, landfill cover,
landscaping material, etc

NIMBY syndrome for siting landfills;

Limited recovery of resources and energy (methane recovery
potential only);

System of volunteer drop off recycling and regional landfills
provides minimal incentive to reduce solid wastes (compared
to other recycling and composting initiatives as outlined in
Scenarios Il and IV);

71



Does not naturally increase awareness of the Canadian
Council of Ministers of the Environment (CCME) 50% waste
reduction goal;

Landfill emissions - (gas and leachate) could require treatment

and/or management in the future; and
Future liability for any landfill discharges.

Development of markets for recyclables and compost;
Suitable landfill and transfer station sites need to be identified;
Intensive public input, participation and education required
for siting a landfill;

Selected landfill sites will require extensive geological and
hydrogeological investigations;

Licensing and permitting requirements, once suitable sites
have been found;

Environmental impacts; and

Adequate buffer zones for the landfills must be provided.

722 Scenario Il - Fully Integrated Waste Management System

Advantages:

7-010-01-01 RFTHIIE-93 TSECT.DOC)

Diverts more waste material from the landfill;

Strives toward CCME’s 50% waste reduction goal;

Recovers resources;

Economic diversification is created from the new recycling and
composting industry;

Co-composting could be investigated for disposal of sewage
sludge (potential of heavy metal compounds in the compost
may increase);

Increases public awareness conceming solid waste and
natural resources;

Two stream collection reduces potential of heavy metal
compounds in the compost; and

Also see Scenario | advantages.
7.2



Disadvantages:

Siting difficulty; NIMBY opposition must be expected from
larger geographical area;

Public perception of emissions from EFW facilities;

Technically complex; le. pollution control systems are
extremely sophisticated; requires technically trained staff;
Higher operating and capital costs than Scenarios | and 1I;

Ash disposal; fly ash could require additional treatment;

Long construction period required (2% to 3 years) for an EFW
fadility;

May not increase public awareness concerning solid waste
and resources; and

An environmental impact assessment (EIA) would be requiréd
for an EFW facility.

Issues requiring additional investigations:

ET-010-0'%01 [RFT# II8-F1 TSECT DOC]

Market survey for steam/power/electricity;
Public education program outlining modern EFW fadilities,

MSW as an altemate fuel and the low pollution emitted
compared with the different emission standards of traditional
energy production facilities;

Assess public oppaosition and/or approval to EFW fadilities;
Suitable landfill, transfer station and EFW fadility sites need to
be identified;

Licensing and permitting requirements, once suitable sites
have been found;

Consider possibility of tighter emission standards in the
future;

Confirmation of EIA requirements; and

Also see Scenario |, additional investigations.
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7.3

Issues requiring additional investigations:

+  Licensing and permitting requirements, once suitable sites
have been found; and
+  Also see Scenario Il and Il additional investigations.

EVALUATION CRITERIA FOR THE RECOMMENDATION

Tnpmvbdefumeramlysisnfmeadvantagaanddksadvanminﬁecﬁm 7.2, as well as
to give consideration of costs involved in each scenario, five sets of criteria have been used
in the evaluation process for making a recommendation. The five sets of criteria developed

are as follows:

. Capital costs (What are the capital costs associated with each scenario?);

. Operating costs (What are the operating costs associated with each
scenario?);

. Waste minimization potential (What percentage has the total waste stream
been reduced in each scenario);

. Social acceptability (Considers the ease of siting the facility and the public
perception of the risk associated with a waste management system); and

. Environmental benefits and long term liability (Considers the environmental
emissions to the air, water, and soil, and the difficulty in mitigating the
overall discharge impacts).

7.6
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Minimizati n ite

Factor Rating out of 10

0% - 10% Reduction by Weight
10%-20%  Reduction by Weight
20%-30%  Reduction by Weight
30%-40%  Reduction by Weight
40% - 50%  Reduction by Weight
-60%  Reduction by Weight
-70%  Reduction by Weight
70%-80%  Reduction by Weight
- 90% Reduction by Weight
-100% Raduction by Weight

QLOLUE~NOYW I Wk -

—

*  These ratings reflect an arbitrary system of assigned values. They are based on
experiences found in other areas of the province and country. Only after extensive
public consultation can values be assigned which truly reflect the feeling of the

southern Alberta region.

The scenarios and their overall ratings are presented in Table 7.2.

The assessment indicated that the preferred scenario, based on the ranking in Table 7.2, is
scenario Il (fully integrated waste management system), with Scenario IV (fully integrated
waste management system with one EFW facility) and Scenario IVA (fully integrated waste
management system with two EFW facilities) being equal as the next preferable option.
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SOUTHERN ALBERTA INTEGRATED WASTE MANAGEMENT STUDY

TABLE 7.2: RANKING OF THE SCENARIO OPTIONS

CRITERIA

Operating

Costs

50% CCME
Waste (1)
Minimization

Social
Acceptance

10

i0

10

10

14

With 1 EFW Facility

12

Scenario IVA - Fully
Integrated Waste
Management Systam
With 2 EFW Facilities

(1) Does not include C&D waste diversion to a dry dispesal site.
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8.0 CONCLUSIONS AND RECOMMENDATIONS

8.1  CONCLUSIONS

From the information presented in this report, the following conclusions can be drawn
(which are based on 1992 data):

. The southern Alberta study area has a primarily agriculture related economy with
major industries in the region being centered around the Cities of Lethbridge and
Medicine Hat.

. The population within the study area is urban-based with approximately 72% of the
population residing in Cities and Towns. i

. It is estimated that a total of 165,600 tonnes/year of waste is produced by
residents, parks, light industry, commercial businesses and institutions in the area.
This amounts to a daily per capita generation rate of 2.2 kg/day. It Is estimated
that heavy industry generates an additional 37,800 tonnes/year of solid waste and
that 20,400 tonnes/year of construction and demolition waste are generated.

. There are a number of existing waste minimization initiatives in the study area.
They presently divert approximately 2% of the residential municipal solid waste
stream.

. Themﬁngwastemanagmnentsyﬂmmﬂwsmdyamamufﬁvesanim
landfills, 31 modified landfills, 3 dry disposal landfills, 12 push pit transfer stations,
4 compaction transfer stations, 6 drop box transfer stations, and one hospital waste
incineration system.

. Existing transfer stations would continue to operate and additional transfer stations
should be sited (with the potential of being located at former modified landfill sites,
as well as other locations). It is estimated that a total of 22 new transfer stations
would be required (4 compaction, 4 push pit, 7 drop box and 7 green box), which
are in addition to the 22 existing transfer stations.

. Existing modified landfills in the study area would be closed in each of the
scenarios presented.

GT-010-0V-01 /RPT @ 228-50 1SECEDOT) 8.1



Capital Operating % Waste Reduction

Scenario | _ $15,951,500 $6,691,000 16%

Scenario |l $32,465,000 $12,175,000 40%

Scenario 11 $123,211,000 $17,950,000 75%

Scenario IV $113,897,000 $20,607,000 82%

. Bmmzm,mmﬁwm,mmmimmmhwmua
excluding 20,400 tonnes/year C&D wastes.
memmmmmhmmmmmm
participation could cause this value to increase.
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Scenario Il would have to be implemented in stages. Since this Scenario builds on most of
the waste management systems of Scenario |, the first implementation step should be to
regionalize waste management in southern Alberta. This would be accomplished with
additional transfer stations and regional sanitary landfills in areas where there are no
operating waste management authorities/commissions.

Concurrent with implementation of 2 waste management system to provide equal service
levels, study area residents should be contacted and informed about fully integrated waste
management systems. Residents in the southern Alberta region could be surveyed to
determine their overall willingness to move to higher 3R waste diversion systems which
aim to meet CCME's 50% waste reduction goal, or to move to 4R systems which would
provide the most complete treatment of wastes and reduce the overall long term liability.

The scenario Il option shoud| be seen as an initial goal, and if enough favorable responses
are received which indicate that the southem Alberta region, or portions of the region, are
willing to pay the costs associated with a fully integrated 4Rs waste management system,
then the decision could still be made to incorporate an EFW fadility into the long term
implementation plan (Scenario Il or IV),

8.5
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SCHEDULE A
TERMS OF REFERENCE
ENERGY FROM WASTE

SOUTHERN ALBERTA

TRCDUCTION

This study is to determine the feasibility of Incinerating wastes In southern Alberta and converting the energy into
mﬂcﬂynrsnm&utheﬂnmniamrgymatmbamntmiadam used in the area.

The arsa being considered for this project includes the County of Forty Mile, the M.D. of Cypress, the M.D. of Taber,
s County of Lethbridge, County of Warner, M.D. of Cardston, the M.D, of Willow Creek, County of Vuican, the M.D. of
ncher Creek and all the urban municipalities within the aforementioned rural municipalities. The existing regional waste
snagement authorities and commissions that are operating within the area will be considerad as participating in the new
stem. -

The consultant will determine the quality and quantity of solid wastes generated in the study area in the detail
nsidered necessary for the proposed study. Further, the consultant will utilize existing Information penaining to
mposition of wastes in Alberta. The unil procasses necessary for operation of the system will be identified and
nsidered. The disposal of all non-processable materials and different ashes will be addressed and considered. Costs
Il be broken down and presented in a form that will be easily understood by all participants. It is important the consuitant
nsider prasent costs for waste management at the different municipalities, regional authorities and operating commissions.
& consultant will estimate the costs for replacing facilities that will require upgrading, change and construction to make
= transfer of municipal solid wastes more sfficient. The consultant will present projected costs for dispasal of the
n-processables and the residues generated In the energy-from-waste sysiem and their impact on the operating cost.
e final report will present all the Information developed during the conduct of the study.

-

Successful completion of this study will produce a repont that develops a plan for integrated waste
anagement in southern Alberta and addresses the following:

1) A definition of the areas considered in the study as well as a definition of the maost economical area that
could support the activity under consideration.

2) Determine the quality and quantity of solid wastes generated in the study area including such sources
as population centres, agricultural operations, tederalprovincial/municipal parks, and rural and urban
industrial operations. The quality of the wastes will address waste compasifion. Review and utilize
existing data pertaining to waste compaosition and which has been generated in Alberta.

3) Identify solid waste generation rates for the study area based on field surveys and/or avaliabie records
and information. Predictions of future waste generation based on known development plans and
population projections for the area. Available records from existing operating facilities shall be used for

comparisan.
4) Determine the types and quantities of industrial wastes generated within the study area. |dentify those

wastes that must be directed to Swan Hills for treatment and disposal because they are hazardous
wastes.

5) Determine and present the procedures, eguipment, personngl, and costs of existing municipal and
industrial waste storage, collection and disposal systems operating within the study area. Various
parameters of the existing systems, such as: operating costs, projected lite span, environmental

= acceptability, and adequacy of service will be documented, This will provide pertinent information to the

decision makars.



3.

a) Capital - a review of the alternatives identified in section 7 shall include any or all of the
following depending on their applicabiiity to the alternative:
- access and on-site road construction
- fencing, gates and signs
- weigh scales
- operating equipment required
- equipment maintenance building
- landscape screening
- fitter control
- site drainage
- envimnmental control
- land acquisition
b) Operation - The operating review for the alternatives identified in section (7) shall include any
or all of the following, depending on their applicability 1o the altemative:
- staffing
- utilities =.
- daily operating procedures that will be required to conform
to governing standards and regulations
- repair, maintenance, ammontization and operating costs for
the necessary equipment (both mobile and stationary) .
- weigh scales and record keeping
- handling of problem materials
- recommendations concerning overall management responsibility

8) A recommendation must be made for the implementation of one intagrated waste to energy system
including estimated capital and operating costs. The cost analysis should take into considaration
municipal versus contract operation. The recommended system shall include:

a) a compilation of all mobile and stationary squipment required to implement the system
including cost estimates;

b} a compilation of all on-site construction that will be required including such items as access
ramps, roadways, including cost estimates;

c) routing of transfer vehicles or direct haul routes for the entire region;

d} continuance plans for solid waste transponation in the event the implemented system

becomes incapacitated;
g} an estimate of the annual operaling costs of the recommended solid waste system and the

means of apportioning the costs in an equitable manner. System replacement costs must be
considered in the operating cost analysis;

f) identification of the regulatory agencies, including the local heaith units and the reguiations
goveming the project;

g} recommendations for local government regulations for the handiing and disposal of waste
materiais. Recommendations as to preferred mathods and penaities of dealing with violators
of the regulations;

h) Impact of the energy from waste system on the "clean air strategy”.

10) The consultant will present recommendations regarding the process and/or methodoloegy for detemmining
acceptability of the facility to study area residents.

11} The consultant will consider a number of public/private tunding scenarios.

The consuitant and other pertinent people working on the project shall mea! with municipal representatives
m the study area initially, to introduce the study and, subseguently, no less than five times to inform the representatives
study progress. Feedback shall be considered in the production of the draft final report and fifty (50) copies of a draft
il repont shall be printed and submitted to the committes and the Waste Assistance Sranch, Alberta Environment for
i~ This draft final repont must be presented at a meeting with municipal represeniatives.

Comments made by the participants In the study must be incorporated in the generation of the final report.
g hundrad (100) copies of the final report will be submitted to the paricipants in the study.
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B.1

B.11

LEGISLATIVE FRAMEWORK

This section includes overviews of the federal and Alberta provincial environmental
legislation and guidelines, as well as a summary of Alberta’s municipal framework as it
relates to existing or proposed waste management facilities.

FEDERAL LEGISLATION, GUIDELINES AND INITIATIVES

The management of wastes generally falls within provincial jurisdiction. There are,
however, exceptions which would give federal jurisdiction to the management of wastes.
Federal jurisdiction would apply to waste management facilities where the facility involves

any of the following: :

. cross-border pollution;

. transportation (particularly navigation and shipping);
. federal subsidy or funding of the project;

. federal lands;

. fisheries; and

. peace, order, and good government of the country.

 Legislation

Canadian Environmental Protection Act (R.S.C. 1985, c. 16)

The Canadian Environmental Protection Act ("CEPA") is Canada’s principal environmental
statute. It provides the federal government with the authority to control toxic substances,
efiluents and emissions from cradle to grave, inciuding but not limited to the:

. authority to control the introduction of substances new to Canada;

. authority to obtain information and to require testing of new substances-as
well as substances that are currently in Canadian commerce;

. authority to control all aspects of a toxic substance’s lifecycle, including
destruction and disposal; and
authority to regulate fuels and components of fuels;

£7-010-07-01 /RPT#IZE-2) [IAPF-8.00C)



Canadian Environmental Assessment Act

The Canadian Environmental Assessment Act ("CEAA") received Royal Assent in June, 1992,
but has not yet been prociaimed as the draft regulations are under review. The Act
provides for the replacement of the Federal Environmental Assessment Review Office
(FEARO) by the Canadian Environmental Assessment Agency. The Ad replaces the
Environmental Assessment and Review Process (EARP) Guidelines. The main features of the
CEAA include:

1 The federal government must integrate environmental considerations into all
aspects of planning.

2. Projects will be grouped into four main types; those that require mandatory study;
projects that can be excluded; class assessment lists; and all other projects.

3. Stakeholders may intervene in the process at several stages in the process
including; setting the terms of reference; hearings; and mediation.

4. Public Review Panels will be independent of government and will be given full
subpoena power.

The environmental assessment process established by the Act is triggered for projects
where the federal government makes decisions as: a proponent; a land manager; a
provider of funding or a regulatory authority!, or if the project is incuded on the
Comprehensive Study List or the Law List. The Comprehensive Study List is a listing of
those projects which are likely to have significant adverse environmental effects and which
thus warrant an assessment more thorough than a screening,

Permanent waste management facilities for the storage, treatment, incineration or disposal
of hazardous waste, including biomedical and infectious waste will be included on the
Comprehensive Study List Regulation.

1 The decision making exercised by the federal government as & reguiatory authority is defined under Paragraph 5(1) d it provides
for an assessment to be undertaken i a permit, licence, or approval or any other action for the purposes of enabling the project is
to be carried out.

E7-010-01-01 FFT# 22893 APP-B.DOC) 3



CCMEWFM@MMMMMM&&MFM
Practices

TheNaﬁmaJTaskannPaduging.estahlish&datmemquﬁtnftheCCME,has
developed a National Packaging Protocol. The Protocol, released in 1992, establishes six
policies aimed at minimizing the environmental effects of packaging and at achieving a
significant reduction in the amount of packaging sent for disposal. The protocol calls for a
target 20 per cent reduction of waste by industry and government by 1992, 35% by
December 1996, and 50% by December 2000.

The Code of Preferred Packaging Practices has been adopted by the National Task Force on
Packaging and all of its members - various levels of govemment, the packaging industry,
and environmental and consumer organizations. It represents a firm commitment, but not
a guarantee, to meet the goals contained in the National Packaging Protocol. The Code’s

guiding principle for disposal of packages is as follows:

"After all opportunities for waste diversion have been identified and implemented, it
remains the responsibility of the package user 1o ensure that any materials which
must be disposed of are capable of being disposed of safely and with minimum
effect on the environment.”

COME Guidelines for the Management of Biomedical Waste in Canada

The CCME Biomedical Waste Guidelines, outline a biomedical waste management
program which encompasses: reduction, segregation, packaging use of re-usable
containers and single-use containers, colour coding and labelling, in-house movement of
wastes, and storage of wastes. The program also addresses treatment options (such as
steam autoclaving, chemical decontamination, and other new technologies), disposal
options (landfill, sanitary sewer, or incinerator), transportation of these wastes, and

occupational health and safety policies and procedures.

Portions of the guidelines may be included in future amendments 1o the Transpaortation of
Dangerous Goods Regulations.

E7-010-01.01 [RFT#228-53 IAPF-B.0OC]



Recyding - Initiative to develop national standards, guidelines, policies and legislation that
cover the reduction, re-use and recycling components of the waste stream.

Hazardous Wastes - Initiative to reduce the amount of hazardous waste produced and to
ensure the proper handliing and disposal of these wastes. It is proposed that the federal
government in conjunction with provincial governments will complete guidelines that
ensure the safe management of hazardous waste streams.

PROVINCIAL LEGISLATION AND GUIDELINES

This section is an overview of the relevant provincial legislation and guidelines that impact
the development, construction or operation of waste management facilities in Alberta.
Alberta’s new environmental legislation, the Alberta Environmental Protection and
Enhancement Act, is discussed as well as the existing legislative frame work.

LEGISLATION
Environmental Protection and Enhancement Act (Assented to June 26, 1992, c. E-13.3)

Environmental impact assessment legisiation in Alberta as it relates to the approval of
mjnrpmjedshasunderganemnsideﬁblechangeinﬂulmmm The most
important legislative initiative has been the Environmental Protection and Enhancement Act
("EPEA"), which was passed in the legislature in June, 1992.

EPEA consolidates and replaces nine existing acts: Agricultural Chemicals Act; Clean Air Act;
memmcmundwhwmvdapnmAmdm Water Act; Hazardous
Chemicals Act: Land Surface Conservation and Reclamation Act; The Litter Act; and some
sections of the current Department of the Environment Act. The Water Resources Act will
also become part of the consolidated environmental legislation, however it is being revised
separately and will be incorporated into EPEA later.

Under EPEA the environmental impact assessment of 2 major project is now compulsory.
The EIA process will allow for public notice of all projects under review and the opportunity
for all interested parties to participate in public hearings required for major or controversial
projects. The Act also stipulates the contents of environmental impact assessment repﬂrts.?
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(M that is engaged only in the storage of hazardous recyclables and is not
engaged in any other aspect of recycling them, and

(i) at which
(A) a hazardous recyclable is stored for a continuous period of more
than 365 days, or
(8)  more than 10,000 litres of hazardous recyclables is stored at any
one time;

(g  the construction, operation or reclamation of a facility
(0] that is engaged only in the storage of hazardous waste and is not engaged
in any other aspect of the treatment of the waste, and

-

(ii) at which
(A)  a hazardous waste is stored for a continuous period of more than
365 days, or
(B) more than 10,000 litres of hazardous waste is stored at any one
time;

(h) notwithstanding clause (g), the construction, operation or reclamation of a facility
where hazardous waste is stored and some or all of the hazardous waste is
produced by a person other than the owner of the facility;

(0] the construction, operation or reclamation of a facility for processing hazardous

recyclables, except a facility for processing
M spent process and lube oil filters for volume reduction and liquid removal by

compaction or draining, or
(i recyclables in an amount less than 10 tonnes per month;

)] the construction, operation or reclamation of a landfill where hazardous or
industrial waste is disposed of;

(k)  the construction, operation or reclamation of a facility for cleaning empty
containers as defined in the Hazardous Waste Regulation where the nominal
capacity of the facility is greater than 10,000 litres per day combined volume;

(I the burning of prohibited debris by means of an open fire.

G700 101 [RFTH II5-53 [IAFP-L.D0C]



Waste Management Regulation (Alta. Reg. 250/85)

The Waste Management Regulation originates under the auspices of the Public Health Act.
Approvals and permits to operate a waste management facility must be obtained from a
local board of health. In the case of a sanitary landfill that is to be owned or operated by
two or more municipalities and will serve a population of 10,000 or more, a local board
must have the consent of the Minister of Health in order to issue an approval to construd

or permit to operate.

A waste management facility is defined in the Waste Management Regulation as: a sanitary
landfill, a modified sanitary landfill, a dry waste site, a waste storage site, a waste sorting
station, and a waste transfer station. In addition to permits to construct and operate,
where the operation of a waste management facility involves incineration, a permit for
incineration must also be obtained from the local health board.

It is stated in the Waste Management Regulation that every municipality is responsible for
the provision, operation and supervision of one or more waste management facilities for
the safe and sanitary disposal of all waste created in the municipality.

Nuisances and General Sanitation Regulations (Alta. Reg. 242/85)

Under the enabling powers of the Public Health Act, Nuisances and General Sanitation
Regulations have been made which prohibit various nuisances including polluted gutters,
ditches and water courses, dangerous or offensive trades, deposit-of offensive matter and
emission of smoke in such quantity or manner as to be injurious or dangerous to health.
The regulations also empower health officers or inspectors to enter premises and abate
nuisances. As with the Waste Management Regulation, enforcement authority under the
Nuisances and General Sanitation Regulations is delegated to local health boards.
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Pursuant to 5. 15(1), the Special Waste Management Corporation may establish and
operate, and enter into agreements with other persons to establish and operate any
hazardous waste management facilities it considers necessary. No person other than the
Corporation or a person with whom the Corporation has entered into an agreement shall
store hazardous waste, operate a facility for the collection of hazardous waste, treat
hazardous waste, or dispose of hazardous waste.. The storing, treatment, or disposal of
hazardous wastes on the property where it has been generated, however, is not prohibited
under this Act (s.15.1).

Where in the Minister's opinion a person has contravened 5.15.1 of the Ad, the Minister
may issue an enforcement order to that person to stop or shut down an underiaking
permanently or for a specified period, and/or to cease the construction or operation of any
undertaking.

Tmmﬁmufmm:nnbﬂhcum 1982, c. T-6.5)

The Transportation of Dangerous Goods Control Act of Alberta prescribes terms and
methods for the transportation of dangerous goods within the province. Certain wastes
may be prohibited or regulated under this Act where those wastes meet criteria within the

- definition of "hazardous waste”.

Also pursuant to s. 17(1), a local authority, i.e. municipality, is empowered to make by-laws
with respect to highways under its direction, control and management which designate the
route and time of travel of vehicles transporting dangerous goods, and prohibit the carriage
of dangerous goods on certain highways. By-laws made pursuant to this section will not
come into force unless approved by the Minister.

Public Lands Act (R.S.A 1980, c. P-30)

The Public Lands Act applies to all Alberta government owned lands. S. 51(1) of the Act
prohibits interalia the accumulation of garbage on public lands, or the disturbance of land
in any manner which may result in injury to surrounding watercourses.

70100 11 REFTHITES fIAPF-A. DOC] 13



Guidelines for Land Treatment of Industrial Waste

The Department’s objective in the preparation of this document is to establish minimum
requirements for the designand operation of a land treatment facility. Approvals for land
treatment facilities are required from Alberta Environmental Protection under provisions of
EPEA. The guideline outlines the primary criteria which are considered by the Department
in reviewing these applications. Included within the document are guidelines for site
restrictions, wastes suitable for land treatment, design and operation of a facility,
monitoring and reporting, and closure of a land treatment facility.

Guidelines for Industrial Landfills

These guidelines contain the primary criteria considered by Alberta Envimnment'ai
Prntecﬁnnmnﬁbmﬁewingappliatmfnrﬂwmnsmmﬁmmnpemﬁmafm
industrial landfill, as required by EPEA. This document also provides the basis for the
approval of municipal landfills which receive industrial or hazardous waste.

The guidelines list the approval requirements related to the construction or operation of an
industrial landfill. Further, landfill types are categorized (Class |, I, and Ill) and the types
afwaslﬁthatmayhtmptﬂdfnrd’ﬁpmalbyeadihndﬁﬂdass,alnngwﬂh design
criteria, are given. Site restrictions, operating requirements, monitoring and reporting
requirements, and closure and post-closure requirements are also addressed within the
Guidelines for industrial Landfills.

Class | industrial landfills are authorized to accept hazardous and liquid hazardous wastes,
except for those hazardous wastes which are prohibited by regulation from disposal in a
landfill. Class 1l industrial landfills may not accept for disposal any liquid hazardous waste
or hazardous waste containing free liquids, or hazardous wastes prohibited by regulation
from landfill. Class Il industrial landfills are restricted to inert solid wastes. No hazardous
waste, waste containing free liquid, or putrescible wastes may be disposed of at a Class Ill

site.
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B.3.2 Improvement Districts

Improvement districts are created by the Minister of Municipal Affairs pursuant to the
Improvement Districts Act (RS.A. 1980, c 1), for the purpose of improving the area.
They incorporate any lands specified by the Minister. Where construction of a waste
management fadility is considered within an improvement district, the Minister of
Municipal Affairs, rather than a council, will regulate dealings within the area. The Minister
is empowered to provide for the doing of anything a council may by by-law or resolution
enact to be done under the Municipal Government Act, the Planning Act, or the Historical
Resources Act.

Similar to a municipality, an improvement district also has the power to enter into an
agreement for the making of a waste management authority.

B.3.3 Land Use By-laws

Municipalities control development by passing land use by-laws and through the
control/issuance of development permits. The Planning Act (RS.A. 1980, c. P-9), which
govems the planning, use and development of land in the province, gives municipalities
this authority, Under the Planning Act municipalities are then given the authority to
appoint a person to act as development officer. It is the development officer’s duty to
review applications for development permits. The municipality may also appoint a
municipal planning commission, which may take over some of the duties of the
development officer, such as reviewing applications for a development of a discretionary
use. In some instances, councils of more than one municipality will together appoint a
joint municipal planning commission, which will review development applications within
each of the municipalities.

Land use by-laws set up zoning districts (residential, commercial, public use, institutional,
industrial, etc.) and then designate permitted and discretionary land uses for each zone.
The land use by-laws of every municipality involved in a development must be examined,
as distinctions in the listed permitted and discretionary uses, and in the rights and
responsibilities of development officers exist. There may also be express prohibitions
within the land use by-law which are applicable to a particular development.?

3 Landfill sites are expressly prohibited on airport zaned land I the land use by-law of the Town of fort Macleod.
570100101 fRFTH I38-33 1AFF-B 0OC]
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Many other distinctions between the land use by-laws of municipalities are possible. For
instance, in some municipalities, the municipal planning commission is authorized in the
land use by-law to use its discretion in reviewing an application for a development permit
evenwhenﬂ\atapplimﬁmdnesnntmmplyuithﬂrelandmby-!aw,ﬂrwhmthe
pmposeddmhpnmﬂdn&nnn{fallmderapﬁrrﬂtted or even a discretionary use for that
particular zone.6 Conditions requiring that such a proposed development will not
materially interfere with the use or enjoyment of neighbouring properties may also be
attached.

Land use by-laws for municipalities located within the study region which were available at
the Government of Alberta Municipal Affairs Library were reviewed. These include the
following: Lethbridge, Fort Macleod, Arrowwood, Bow island, Foremost, Raymond,
Stiling Milk River, Manyberries, Taber, Vauxhall, Grassy Lake, Vulcan, Nobieford,
Glenwood, and Wamer.

Regional Planning Commissions

A regional planning commission assists the development officer or municipal planning
commission with planning decisions, and may also assist municipalities in the creation of
their land use by-laws. The regional planning commission is also responsible for the
preparation of a regional development plan. When the establishment of a waste
management facility is considered, the regional plan should be consulted, as it may have
pravisions in relation to waste management for the region.

Regional planning commissions are established through regulation by the Lieutenant
Governor in Coundil, pursuant to s. 21(1) of the Planning Act. A regional planning
commission is also a corporation, and has powers to make orders, decisions and
approvals, and issue notices.

& Anmmﬁ:dwﬂmmwﬂﬁmhinmdinlhevﬂhpnfmmmdurdUqu-m,tln.
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Unlike a waste management authority created pursuant to s. 113 of the Municipal
Government Act, a regional services commission is a corporation. It therefore has all of
the powers of a corporation, including the ability to contract, to sue, to have perpetual
succession, to acquire and hold real and personal property, and to regulate its own
procedure and business.®2 A corporation also provides a shield from personal liability for its

individual members.

8 interpretation Act, RS.A. 1980, . I-7, 5. 16
ETON00T01 [RFTHIIE-53 /]APP-E DOC] 23



APPENDIX C
ENVIRONMENTAL GROUP SURVEY



Environmental Group Survey

March 18

What environmental groups/communities in southern Alberta are working on Resource
Recovery Grant Applications?

He is working with 20 communities south of Red Deer.

What are the materials that communities want to accept?

Lethbridge now has a recycling project on stream. GPS has a MRF and can accept
virtually anything. GPS har;g a person on the road to promote the Resource

Recovery Grant Program and GPS.
What do you perceive to be the biggest waste management concems of the communities?

People are generally more informed than they were in the recent past. They are
interested in the markets for commodities and waste reduction. There is some
resistance to incineration, and it seems to be strongest in the Banff area.

The municipalities seem to be better informed and are taking a more active role in
the projects than they used to. There are still pmpltuﬁmm'hmned‘ﬂthe

but markets for paper (but not for plastic and glass) have and
there are long-term paper contracts being offered.

wdnynupemeiveasheingﬂwwam management priorities of the citizens of southern
rta?

|

ng
posng. e -
can't gauge which is preferred - landfilling or incineration

1

Comments

When the cost of waste is known then recycling is more defensible to the taxpayers
and council; it becomes more than a "do-gooder” idea.
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hazardous products and their alternatives
water conservation

They also do environmental puppet shows for schools.

They give talks on vermi-composting and environmentally-friendly business
practises.

They also have a library with information on a variety of topics. The library is
operated by vulunteers,m andrrmen volunteers don’t show up it it:F not open.

They are also involved in the "endangered spaces” campaign to let people know
about Alberta’s endangered natural areas.

The ERC Friendly Store sells environmentally-friendly products.
What are the future plans of your group?
Hopefully they will go out of business because they are not going to be needed!
Teaching people about living happily with less.
What are your group’s main waste management concems?
2 Composing
- fing.
What would your group like to see in terns of waste management?
What are your Wm priorities?

Recyd

Composting - regular and _
- at landfills hardwood pallets are left at the ravine as are tree
branches. They could be shredded and composted.

Landfilling

Eneny from Waste

She is very knowledgeable about the problems associated with incineration

(i.e. medical problems).

k-
R

o

Do you have any other comments?

Landfills should be sited near population centres to "bring home® waste
management.

There should be permanent hazardous waste collection areas near population
centres.

67010010 [RFT #2258 JAFFERDC DOC) c3



The following communities have expressed interest in establishing a program with
GPS.

Carmangay

Barons

Chief Mountain Waste Management Authority
Coaldale

Elkford

Sparwood

Clareshalm

Strathmore

What are your markets for materials?

newsprint - Newstech (Coquitlam, B.C.)
cardboard - IG
clear glass - Canasphere

plastics - Polymont
plastic film - Wild Rose or markets in the U.S.A.

tin - Navajo Metals
office paper - Paperboard Industries

What would you like to see in terms of waste management in Alberta?
Recycling is the way of the future.
Whatwuddyouug:ﬁketnmeintﬂmsufwastemanaguﬂeﬂinAlhﬂta!

He doesn’t want to see big composting operations. He would prefer to see an
emphasis on backyard compaosting.

Mutdnyuupemeivﬂash&ngthewastemamgunentpﬁmﬁhﬁnfthedﬂmuufsmhm
Alberta?

1. Recycling and Backyard Compasting

He has not considered which is better - landfilling or energy from waste

Grant Harrington: They are working on regional programs. They the other
small towns will be on stream within the next one to two years. drap offs

are not being paid (i.e. Picture Butte, Coalhurst, Coaldale, Vulcan and a number of
others) because they are not being weighed. They make six month contracts with
the Towns that are on stream. They don’t pay for recyclables collected in
Lethbridge. The Towns are all waiting for their grant money for the trailers.

GPS began their operation on tember 1, 1992 and between September 1 and
January 1, 864 tonnes of material were collected. The tonnage is increasing each
month. In March 1993 they took in 140 tonnes, and March was the first month
that they reached that level. They have collected more than 100 tonnes of
newsprint each month. GPS charges for collection from businesses, but not for
materials that are dropped off,

70100181 RFT #2253 [IAFPENDC.DOC)
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Environmental Group Survey
Coaldale Ecology Club
Phone: 345-3344
Debbie Totinka
March 19
What activities do you currently undertake?
There is currently no recycling program in Coaldale, but the Town of Coaldale has
asked the Club to provide some input into planning a recycling project for the

Town. The Town is currently assessing interest in recycling - cost, ease of use,
volunteer input, etc.

The CEC is also involved in waste management as the Town has asked them about
garbage truck purchases and the upcoming Cnuntyu landfill and community
com She believes that the Town is more comfortable with recycling than

with community composting.
Does your group do any public education activities?

The Club was established to educate the public. Theyareinmtvedlnprovig:ﬁ
input to the Town on environmental issues, Environment Week presentations,

Day celebrations, and waste management demonstrations.
What are the future plans of your group?

They will continue to be involved in public education and providing input to the
Town on environmental issues.

What are your group’s main waste management concerns?
They are actively promoting waste reduction. They promote reusing shoppi
jecting excess nsmwﬁngwater.mmpusﬂn mmumwm
midlife{wiﬂaﬂhdsuwarEM],mnxgingdec&ﬁtyeﬂ%mﬂy.

What would your group like to see in terms of waste management?

1 uce

2 Reuse

3 Recycling/Compastin

4 Land'ﬁllir':r;:é: ﬂgﬁsgepotenﬁalfmmsinglhe land, and the resources put in the

landfill aren’t lost forever. Landfills can be mined

5 Energy from Waste: She prefers clean air and clean skies. -She believes that
incineration provides no incentive for waste reduction because NEED waste to
continue producing energy. Furthermore, she is concerned about the toxic ash.

Do you have any other comments?

None

&740710-0'1-01 FT# ZZB-T [INFENDC. DOCT
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They try to persuade people to purchase recycled paper. Government and other
offices should use paper P;ntaining post-consumer waste. Their biggest beef is
people continuing to live as they currently live and then expect the Government to
pick up after them. The focus should be on the front end of the line, on the

coming in to the home. Manufacturers of products should be responsible

recycling their own packaging.

Flyers are over-used. People should be invited to pick up only the flyers that want
or need.

People should be encouraged to reuse their grocery bags.

Everyone in the public should visit a landfill and see where the plastic :
And a link between deforestation and paper should be made with general pﬁnﬁu

She suggests deposits on all packaging.

Free compost bins should be given out to householders. Summer students could
be hired to make these free bins out of the pallets in the landfills.

Before the spring clean-ups, used should be displayed and people can tak
mmi&%mﬂrn@bﬂﬁd;mnmdp:ﬁm il

in Homby Island there is a free store full of things rescued from the garbage (i.e.
fridges, appliances, cutlery). She thinks this is a good idea.

E70 10 ) P #2EE-23 IAPPENDC DOC]
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Questionnaire for Cities, Towns and Villages
ARROW WOOD: Denise Kuntz, Secretary Treasurer for the Village - March 16, 1993
What quantities of waste are generated?

Unknown '

What of the waste collected is residential, industrial/commerdal/institutional,
ammtﬁeeda!?

Unknown

How is waste collected? What kind of truck is used for collection? How much does it
hold? Does is compact? What other types of equipment do you use for garbage
collection?

They have a landfill site for the Village and rural people surrounding the Village.
The Village operates the landfill. The Village doesn't collect garbage, and there is
no tipping at the landfill. The landfill is open and su between 10-noon and
1 -3 mTusdEyswmd Samda)smbdweend % -m%:uﬂ Tm:his?;m
development. must sign in roppi wastes. ey
Bqlﬁpnwmmptaplck-uptrﬁ‘d(.whi&isuse% a variety of town projects,
such as the em out to the landfill, and providing an "office® for him
when ng the Il. They don’t have a backhoe.

What are the costs of your current waste management system?

Expenditures for 1992 were $2133. The bulk of that is wages. The rest was for a
retaining fence and padlock with chain.

Is there a recycling program operating in your area? Please explain the current system.
There is no formal recycling program.

1

What do you foresee in terms of changes to your waste management system?

The Village is working with the County of Vulcan’s Waste Management Committee
and through this committee they a:;.-ty looking into building transfer stations in the
area (but Arrow Wood is not on the plan for a transfer station). The life

of current landfill is limited. The Village Council is doing some preliminary
investigations into establishing a transfer station for Village residents. Thti-! are
unsure of where they will take the waste. The are inv the possibility of
contracting with an organization to take the waste to Foothills Landfill.
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Questionnaire for Cities, Towns and Villages

BOW ISLAND: Kenneth ). Hollinger - March 12, 1993
BOW ISLAND: Wayne Gilbertson of The Lions Club - March 18
BOW ISLAND: Lyle Tuscherer, The County of 40 Mile School - March 26

What quantities of waste are generated?
Unknown. They do not have a scale or records.

What of the waste collected is residential, industrial/commercial /institutional,
agiculuural or specal?
Residents - 60%
ICl - 10%
Feda‘ i Wi Hol bu bers that last year The
S - Mr. was not certain, but remem at County
40 Mile School Di (Phone: 548-1440) held a Toxic Rnump;

How is waste collected? What kind of truck is used for collection? How much does it
hold? Does is compact? What other types of eguipment do you use for garbage
collection?

Town of Bow Island and Village of Burdett have their own trucks (one each) and
rbage is picked up once a week and taken to the North 40 Mile Regional Landfill.
trucks are compactors. Bow Island’s truck is two ton truck. The truck collects

three days per week and every trip to the landfill is full. extrapolation we can
estimate that approximately 6 tonnes a week is collected for landfilling from the

Town of Bow Island.

The North 40 Mile Regional Landfill is open on Tuesdays, Thursdays and
from 10 am until 3 pm. The Landfill is also open on special occasions such as

spring clean-up.

What are the costs of your current waste management system?
The system costs $12 per capita per year, or $35,000 per year in total. In 1993
col

have budgeted $35,000 for the landfill (for a population of 4000 pecple). The
%mmms&mamﬂhpﬁm. Some institutional

collection costs are higher. The major institutional producers are the schoals, the
hospital and the Provindial Building,

Is there a recycling program operating in your area? Please explain the current system.
Wayne Gilbertson (Phone: 545-2577) of The Lions Club that they collect

newsprint, mixed paper, ledger, computer and corrugated card They take it
to Calgary. The loads are usually about 10 tonnes. Last year they shipped:

ET-0N0-00-00 JRIFT# 22637 LAPFEND-D\BOWISLAN DOC)



Comments: Metal and white goods are recycled at the landfilled by the landfill operator
who has the salvage rights. A compactor was hired last year to take the

white goods to Regina.
Woeod is burned in a pit at the landfill.
Pesticide containers are accepted at the landfill site and collected by

a the
Province. The Province brought a shredder to the site and removed the
shredded containers,
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Questionnaire for Cities, Towns and Villages
CARDSTON: Gregory Burt, Town Administrator - March 12 and July 7, 1993
CARDSTON: Doug Fox, Waste Hauler - March 22, 1993

CARDSTON: Richard Bengry - Cardston District Association for the Handicapped -
March 19

What quantities of waste are generated?

According to the Chief Mountain Solid Waste Management Authority’s Solid Waste
nt Report, Cardston generated 2,245,532 kg of waste in 1991 and
2,110,733 kg in 1992,

What tage of the waste collected is residential, industrial /commercial/institutional,
agricultural or special?

Residents - 60%
ICI - 40% (mostly cardboard)
Agriculiture - The Town doesn't collect waste from farmers

- The Town recommends that people take their | wastes to
Lethbridge’s Toxic Round-Up. There is a Pesticide Container Collection Site at the
local transfer station.

How is waste collected? What kind of truck is used for collection? How much does it
gﬂ? Does is compact? What other types of equipment do you use for garbage
lection?

The Town belongs to the Chief Mountain Waste Management Authority. The Town
collects from residents and commerce once a week. Some businesses, like the
food store, get more frequent collection.

The Contractor for garbage collection is Mr. Doug Fox. Mr. Fox indicated that he
has a 20 cubic yard wedge pack truck. The transfer site is 1 mile from Town limits.
Some commercial businesses are collected every day others less often.

The transfer station is open 24 hours per week year-round.
What are the costs of your current waste management system?

The Town pays $50,000 per year for collection of wastes, and $38,000 is paid each
year to the Waste Management Authority.

Because the Chief Mountain Waste Management Authority runs landfill, and the
Town contracts out the garbage collection, they incur no capital expenditures. The
transfer station supervisor is paid $20,000 per year. The transfer station is 1/4 mile
out of town.

Is there a recycling program operating in your area? Please explain the current system.

Richard (phone: 653-3766) from the Cardston and District Association
for the Han ped/Cardston Recycles/Cardston Training (these are all
subsidiaries of the same company) says that Doug Fox works for the Town as a

-0 -0 JRFT 22853 [JAPPEND.D\ CARDST O DO



Questionnaire for Cities, Towns and Villages

CARMANGAY: Darrell Garceau, Town Manager -- March 12
CARMANGAY: Larry Lyckman, Public Works — March 15 and july 7

What quantities of waste are generated?
They collect about 2 tons per week. Collection is on a weekly basis.
IEJ! uf thl.'. waste collected is residential, industrial/commercial/institutional,
ral or special

Rﬁd!ﬂﬂi - Approximately 90%

wmﬂm their own or use bum barrels

Spmal-ThthsﬂddeChmwalCunhmﬂteaimelmﬁﬁlimdmey
encourage that people take their special wastes to Lethbridge or Vulcan.

How is waste collected? What kind of truck is used for collection? How much does it
hold? Deoes is compact? What other types of equipment do you use for garbage
collection?

They have one one ton truck, and it is filled twice per week.

They used to leave their landfill unattended and open 7 days a week, but they have
h:kedﬂmmntmmdenlsﬁmdumpmm Residents can

get the key to the landfill from a variety of Village officials.
The only equipment that they have is the truck and a backhoe.

There are no landfill records, however they collect approximately 2000 Ib per week.

-

What are the costs of your current waste management system?

Hesi:iartsmd'l; fnrgarbﬁyculta:ﬂnh: -514~.90Furt\wnamunﬂm.
phcedunutil As every pays the same amount and people have
burn lis, burn barrels aren’t encouraged, but some people still use

E’ﬁ
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Questionnaire for Cities, Towns and Villages
CHAMPION: Marjorie Robinson, Town Manager - March 12, 1993

What quantities of waste are generated?

Unknown
What percentage of the waste collected is residential, industrial/commercial /institutional,
agricultural or special?

Unknown

How is waste collected? What kind of truck is used for collection? How much does it
hold? Does is compact? What other types of equipment do you use for garbage
collection?

Residents and businesses haul their own wastes. The Village does not own a
garbage truck. There is no private hauler. .

The Village recommends that people take their pesticide containers to the landfill
containment area.

What are the costs of your current waste management system?

Champion landfill site accepts their wastes. It is two days per week. The
system costs $4,000 per year in salaries. They dont track of equipment costs.

Is there a recyciing program operating in your area? Please explain the current system.
No, some residents take materials to the recycling depot in Vulcan,
What do you foresee in terms of changes to your waste management system?

They are involved in the County of Vulcan Waste Management Authority. She is
unsure of the status of this project.
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What information do you have on the 1992 Toxic Round-Up that your municipality took
part in?

More could have been collected if there hadn’t been a big storm that day. DBS in
Lethbridge worked with them and has information on the quantities collected.

DBS Environmental said that 150 litres were coliected in Claresholm
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There is nothing in place. Sunrise Bottle Depot accepts newspaper (Carla Martin -
Phone: 345-4586). They are trying to implement a program, especially for
newspaper and cardboard, in conjunction with the Bottle Depot.

Carla Martin of The Sunrise Bottle Depot that they accept newspaper, but
ﬂwydmhmmlnpadntsnﬂnymﬁtdﬂ?;inbma[shﬂbyﬁfnoﬂﬂnt
were supplied to them by Paperboard Industries. Thisisamomt'ﬁ:jectandmey
haven't yet sent any paper. They intend to send it to Calgary in the future. They
are amazed by the response of the public; over five boxes were collected in just
over a month! They intend to supply their own trailers and pay for transit. They
have not calculated the costs and benefits of the project yet.
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Questionnaire for Cities, Towns and Villages
COALHURST: Dave Veres, 381-3648

Will not talk over the phone.
What quantities of waste are generated?
What of the waste collected is residential, industrial/commercial /institutional,

agricultural or special?
Residents — only domestic waste is collected
Wrﬂp off their own wastes at the landjill
Mg =
Special

How is waste collected? What kind of truck is used for collection? How much does it

hold? Does is compact? What other types of equipment do you use for garba
collection? =

What are the costs of your current waste management system?
Is there a recycling program operating in your area? Please explain the current system.
What do you foresee in terms of changes to you waste management system?
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Questionnaire for Cities, Towns and Villages
COWLEY: Laurie Wilgosh, Town Administrator - March 12

What quantities of waste are generated?

The Town tes approximately 3 tons per week. According to the Crowsnest
Pass - Pincher Creek Waste Authority Repart, the Village of Cowley
deposited 232 tonnes of waste at the regional | in 1992.
What Elmzrnentagenfmewastemllectedisrsidenﬂal‘ , industrial/commerdial/institutional,
agricu or special?
Residents - 50%

ICI - 50% (cardboard predominantly)
Iture - no pick up for them

Special - The Town doesn‘t have a Toxic Round-Up or Pesticide Container Site

nearby.
How Is waste collected? What kind of truck is used for collection? How much does it
hold? Does is compact? What other types of equipment do you use for garbage
collection?

Waste is collected once a week by a Town employee. Their truck is a three ton

com truck. It is usually full when taken to landfill. Waste is taken directly to

the Pass-Pincher Creek Regional Landfill. The landfill is open 9 - 4:30
every day. (Landfill phone: 628-3849). The landfill is ten miles from town.

What are the costs of your current waste management system?
They pay $870 to the Regional Waste Management Authority each year plus a $12

tonne fee. is no transfer station in the area. The truck driver is
but as he collects waste one a week and performs other duties for the

own throughout the week, the component is not charged to waste
management budget.

Their capital costs include the purchase of the truck and maintenance, as well as
fuel. The Town official estimates that this costs about $1000 per year.

Is there a recycling program operating in your area? Please explain the current system.

The Pincher Creek Elks operate a for the area. Please see
Pincher Creek for more information ummﬂﬁﬁﬁmm

What do you foresee in terms of changes to your waste management system?
The Regional Board is looking into increasing the recycling that is undertaken.
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Going Green has applied for a Resource Recovery Grant. The recycling equipment
be rented to the bottle depot. If community recyding is undertaken, Going
then change its focus to educating the community about recycling.

Green currently does not have a bailer, so their materials are not in a form
that markets are willing to pay for so they donate their materials to local projects
that have bailers (i.e. Pincher Creek Elks). They are interested in working with the

Pincher Creek Elks.
On July 9, | spoke with Cheryl Cann and Wray Kenney. Pass Beverages (the Bottle
is now accepting the materials (corrugated cardboard, rint, mixed

paper and #2 plastics) and shipping them to Pincher Creek’'s depot. This rmject is
new and "ﬂlresentztwe tonnages are not yel available, however they believe that
they are included in the Pincher Creek Elks totals.

P:Bauagﬁisalsuanmpﬁngth cans, which they take to Calgary whenever
they can.

Whﬂdnfmhmintmnfdangﬁmymemmm?
None were reported.

What information do you have on the 1992 Toxic Round-Up that your municipality took
part in?

John Kapﬂkasmtafuindicaﬁngﬂutthqmﬂedadhmﬂmﬁhmrdm
waste in 1992,
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Questionnaire for Cities, Towns and Villages
FORT MACLEOD - Lane Mclaren, Town Secretary - March 12 amd July 7
FORT MACLEOD - Kelly O’Sullivan of O’Sullivan Construction - March 23

What quantities of waste are generated?

The Town generates about 30 - 35 tonne per week. It is hauled to the local landfill.
What percentage of the waste collected is residential, industrial /commercial /institutional,
agricultural or special?

Residents - 50%

ICl - 50%

Agriculture - bring in their own

Special - There is a Pesticide Container Depot at the landfill and a Toxic Round-up

is held each year.

How is waste collected? What kind of truck is used for collection? How much does it
hold? Does is compact? What other types of equipment do you use for garbage
collection?
O’Sullivan Construction uses one rear-loading packer truck that holds 20 cubic
yards.
What are the costs of your current waste management system?

O'Sullivan Construction, the contractor, operates the |andfill site. This service costs
$58,000 per year. The same contractor collects garbage and that costs $65,000 per
year. No other costs are incurred.

O'Sullivan Construction collects once a week. The landfill is open 40 hours a
week. The landfill is located about 3 miles from Town.

The Town has no equipment.
Is there a recycling program operating in your area? Please explain the current system.

Yes, they just a Resource Recovery Grant for a recycling proj They are
applying fér anﬁ?her grant to purchase a compactor trailer for mlﬂbuaprc;cullecﬂnn.

The Town hopes that an altruistic semi-retired person will volunteer to haul the
wastes to GPS. They will be reimbursed for out-of-pocket expenses.

The oil recycling project has closed down, but UFA accepts used oll for re-refining,

Members of the environment committee have taken courses in composting and
assist residents with backyard composting.

Twice a week they collect between 900 and 1000 kg of recyclable materials,
therefore approximately 2000 kg of recyclable materials are dropped off at the
depot each week.
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Questionnaire for Cities, Towns and Villages
GLENWOOD: Burminhw,TmAdmh'Ehﬂor-Ma:dﬂSmd}ulf?
What quantities of waste are generated?

According to the Chief Mountain Solid Waste Authority’s Solid Waste
Report, Glenwood generated 300,657 kg of waste in 1991 and
357,401 kg in 1992.

What of the waste collected is residential, industrial/commercial/institutional,
agricultural or special?

Unknown

How is waste collected? What kind of truck is used for collection? How much does it
hold? Does is compact? What other types of equipment do you use for garbage
collection?

Village is involved in the Chief Mountain Waste Ma::’gement Authority. Residents
take their garbage to the transfer station which locat is 7 miles west of the

village. No waste collection services are provided.

Themismhumingandsepmﬂhnatthemmmn,mnttsatmnsftr
station, not a landfill. The transfer station is open from 10 am until 4 pm
Wednesdays and Saturdays, for a total of 12 hours a week. The waste from the
transfer station is hauled to Kedon. The MD of Cardston and the Villages of Hill
Spring and Glenwood operate this transfer station.

What are the costs of your current waste management system?

Theﬁlhgepmﬂjﬂpmmmhddp&rmmtnmeundﬁllmm. There
are 84 households in the Village of Glenwood, therefore the monthly cost is
$277.20 for waste management. This charge covers salaries and m

expenses. Quite a large part of the population (75% to B0%) use bumn barrels.
Is there a recycdling program operating in your area? Please explain the current system.

They occasionally have a recycling drive; a paper collection day. Volunteers take
the paper to Cardston. Recently a councillor encouraged the Village to enquire
about a provindial grant so they could acquire a trailer.

Theﬂihgeusedtunpemeapapermcydingpmﬁ It has been closed because
the markets were hard to access. They have applied for a Resource Recovery
Grant, but are not sure whether they will receive it yet. If they receive a grant they
will be working with GPS.

What do you foresee in terms of changes to your waste management system?

The Village Administrator mentioned that the Village is interested in compacting
waste at the transfer station. They are also interested in increasing recycling
opportunities. Some residents compost while others plow arganics into the soil
and the gardens.
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Questionnaire for Cities, Towns and Villages
HILL SPRING: Karen Folsom, Town Administrator, March 16 & july 8
HILL SPRING: Dennis Gibb, Boy Scout Leader, July 9
What quantities of waste are generated?

Unknown
Whmmﬂge of the waste collected is residential, industrial/commerdial/institutional,
agricultural or special?

Unknown

How is waste collected? What kind of truck is used for collection? How much does it
mhﬂ?sismpm’f What other types of equipment do you use for garbage

Th:vﬂhgeufmamod,ManCalﬂstmandﬂmBhndlndhnResemwuﬂu
same transfer station. The Blood Indians aren’t formally involved, but they use the
transfer station. In fact, some people from the MD of Pincher Creek use this
transfer station. This.uansfastzﬁmispanufmechithnuntah\ReghnaIWm
Management Authority.

ﬂmlsmmwminmw Everyone is responsible for hauling
their own garbage. In Hill Spring the Boy Scouts haul as a fund

raising venture. About 10 use this service on a weekly basis. This just
smrt:%amupleufmmths ago. The contact is Dennis Gibb (phone: 626-3275).

Mr. Gibb indicated that the Boy Scouts collect from 7 households every week. He
estimates that collect 1000 Ib each time they collect waste in their horse
trailer. Most peop in the community use burn barrels, however the Boy Scout’s
customers don't.

What are the costs of your current waste management system?
Hill Spring is involved in the Chief Mountain Regional Waste Man
Authority. The Village of Hill Spring households pay $6.00 per month to the
Authority. This covers the supervision of the transfer station, the running of the

landfill and all operational costs. The operating costs are taken care of by the Chief
Mountain Regional Sofid Waste Management Kul.homy

Is there a recycling program operating in your area? Please explain the current system.
ing was considered at the Wednesday, March 17, 1993 council meeting,

Council opted not to become involved in recyding because the population is so
small and the funding was not available to cover all the costs involved in taking on

a recyding program.
What do you foresee in terms of changes to your waste management system?

She is not aware of any waste management planning, except for recycling.
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Questionnaire for Cities, Towns and Villages
IRVINE: Joanne Lambert, Town Administration, March 17
IRVINE: jeif, Town Administration, July 9
What quantities of waste are generated?
Unknown.
What R::mtage of the waste collected is residential, industrial/commercial /institutional,
agricultural or special?
Residents - The Town only collects residential waste.
ICI - Businesses must drop off their own wastes at the landfill.
lture - The Town doesn’t collect from the farmers. The M.D. of Cypress

number 1 pays Irvine $150 per month for letting the farmers use the landfill
Special Wastes - There are separate areas for scrap metals, chemical containers and

Residential and commerdial wastes go into the pit. No oil dumping is allowed.

How is waste collected? What kind of truck is used for collection? How much does it
hold? Does is compact? What other types of equipment do you use for garbage
collection?
The Town of Irvine operates a landfill. Once a week is collected by the
Town, and the landfill is open (and supervised) to the ic on Saturdays and
Sundays. The Town truck is a 3/4 ton truck which usually takes about 2 loads per
week to the landfill.
What are the costs of your current waste management system?
Currently it costs about $7000 per year for collection and landfilling.
ﬁsﬂmmmwnmmkismadfuravaﬁetynmejuhs,msEamﬁsepmmd,

so capital costs cannot be determined. A guard shack, heating and new costs
are the only expenses that they incur. o

Is there a recycling program operating in your area? Please explain the current system.
Since April, 1993, the Town of Irvine has been hauling 60-70 bundles (each bundle

is approximately 10 Ib) of newspaper and nes to Reddy Enterprises in
icine Hat. The transportation costs are not known because the pa hauled
in the town truck and expenses come out of revenue. As drop off

their papers in Medicine Hat, livine’s materials are included in Medicine Hat's
totals. They are going to evaluate the operation and hopefully begin tin can
recycling.

What do you foresee in terms of changes to your waste management system?

The Town is considering a tin can recycling project. They are not considering
joining a waste management authority.
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Questionnaire for Cities, Towns and Villages
LOMOND: Tracy Doram, Town Administrator, March 16, 1993

What quantities of waste are generated?
Unknown.

What of the waste collected is residential, industrial/commerdial/institutional,
agricultural or special?
Residents - 90%
ICl - 10%
Agriculture - They haul their own
Spedial — There is a Pesticide Container Site at the Landfill Paint cans go in the
same area.

How is waste collected? What kind of truck is used for collection? How much does it
hold? Does is compact? What other types of equipment do you use for garbage -
collection?

is collected twice per month. By extrapolation it can be inferred that
roximately 4 tons a month (or a bit less) of waste is generated. The landfill is
f a mile south of Lomond. Itis not supervised.

Dnennn—mnpmmmetmuuckmllemanddeﬂversmhadsnfwammme
landfill every two weeks.

What are the costs of your current waste management system{

ln1992ﬁrhag!nnllucﬁoﬂanddiﬁpm!custiﬁ,a?ﬁ. There were no capital
expenses in 1992.

Is there a recydling program operating in your area? Please explain the current system.

They are in the process of planning a recycling program. A lot of residents take
recyclables to Vu Vulcan accepts just paper.

What do you foresee in terms of changes to your waste management system?
TWagﬂmambmﬂﬂu?u%ﬂe tmhoruyu ity. The
p Vu Waste Management Authori / Landfill site is near
Lomond so they believe that they will one day become a member of the Authority.
They are working out the details at this time.

The Town Is considering recycling. They are working with the Lions Club on this
issue.
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Whatdnymfmminmmrsufdmngutuywrumtemmwmm?
No changes are foreseen except for increased recycling.

What information do you have on the 1992 Toxic Round-Up that your municipality took
part in?

anmﬂufﬂmﬂmm-puhnerusaysthattheﬁmﬂepamwﬂm
Town have worked together to conduct Toxic Round-Ups. There wasn’t one 1992,
but Toxic Round-Ups were held in 1988 and 1990. In the 1990 Toxic Round-U
1/2 of a 45 gallon drum was filled with waste. The 1988 Round-Up collected 1 full

45 gallon drum. It was mostly paint.
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According to Karen of the Alberta Action on Waste Hotline, the following recycling
opportunities are available to residents of Medicine Hat:

. BFi Corrugated  Cardboard  (30-40
tonnes per maonth)
White Office Paper (6 tonnes every
3-4 months)

. Catalyst Recycling Solvents

. Dunsmore Road Esso Used Qil

. Superior Propane Used Propane Tanks

. Fountain Tire Tires (for retreading and disposal)

. Hat Salvage and Steel Lead-Acid Batteries, and
Metals (except galvanized steel)

. The Post Clothing and Household Items

. UFA Used Qil (for members only)
Plastic Oil Containers

. Husky Used Oil

. Medicine Hat Christian Magazines (2.5% of 20 tonnes every

School Newspapers (95% of 20 '
ewspapers of 20 tonnes

every 2 weeks.
Books (2.5% of 20 tonnes every 2
weeks)

Gerry Makkinga of the Medicine Hat Christian School (phone 548-7179) says that

they deliver a 20 tonne load of newsprint, bmhandn?ns_wwtwnwnks
to Allied Paper Savers in Edmonton. The Medicine Hat ristian School has 6 bins

in Medicine Hat and 2 in Reddiff.

Lois from Reddy Enterprises (526-9344) says that they accept primarily beverage
containers, however they do have bins for OCC, plastic and tin cans. They
would like to have a bin for glass, but there is no market for it. The OCC is taken

by BFL Wbagsamtakentnthe(:mnp, and the tin cans are taken to Hat
Salvage. Enterprises does not have information on quantities except on the

bottles from the Depot.
What do you foresee in terms of changes to your waste management system?

They have requested proposals for developi a solid waste management plan.
They would also like to have a pﬁmanentspgalwast:aﬂeﬂimfaciﬁtynﬂrthe

City.
What information do you have on the 1992 Toxic Round-Up that your municipality took
part in?

The 1991 Round-Up cost $19,000, the 1992 one $23,000 and they held one on
June 5, 1993.

In 1992 they collected 65 barrels (220 litres each) of waste. In total they collected
14,300 litres.
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What Information do you have on the 1992 Taxic Round-Up that your municipality took
part in?

Nine barrels of waste were collected in 1990. The Town is not holding one in
1993, In 1992 about 4 barrels were collected.
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On July 11, Grant Harrington of GPS indicated that Milo has recently started their
project. One load of 2200 kg was collected after one month of operation. Old
newspaper comprised between 65% and 70% of the load. GPS accepts Mmlper,

ines, cardpbnard. mixed paper, tin cans, clear glass, and plastic from Milo and
other communities.

What do you foresee in terms of changes to your waste management system?

are part of the County of Vulcan Solid Waste Management Authority. They
will close down the "dump” when the regional landfiil is on-stream.
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NEAS receive some assistance from the Town initially; the Town provided a
location and insurance while volunteers ran the program and took the goods to
market. NEAS covered the transpartation costs incurred by volunteers hauling the
materials to markets. Sometimes the gas costs the revenues from the

recyclable materials.

NEAS has been working with Calgary markets, but they are intending to work with
GPS in the future. In fact, materials collected during the March round-up were
hauled to Lethbridge. They would like to access provincial government funding to
purchase a "horse trailer” for hauling materials to GPS.

switched from Calgary markets to GPS because they would be in a better
tion to cover transportation costs and (perhaps) break even. Curently they are
not making any money. They received $1000 anonymous donation.

NEAS is hoping that the Town will provide a site for their horse trailer. Until they
have the horse trailer they would like to maintain Town vehicles for use. They are
not even sure if one horse trailer is enough. The relationship between the Town
and NEAS is good.

On July 7, Janice Johnson indicated that the recyding round-ups were going well.
Each month they collect approximately the same volume of materials, namely:
70 kg plastics (#1 and #2)

1800 kg old newspapers

400 kg of old corrugated cardboard

280 kg mixed paper

240 kg glass

What do you foresee in terms of changes to your waste management system?

NEAS is hoping that a local recycling facility or storage area will be established.
They have no further waste management plans.

What information do you have on the 1992 Toxic Round-Up that your municipality took
part in?

The 1992 Toxic Round-up was held by the Town and a hazardous waste disposal
company (DBS Environmental). NEAS reported that they collected 1003 litres
during the Toxic Round-Up.

Comment: Janice Johnson of NEAS is very interested in this study and would like to
receive a copy of this report.

FT-OV0-07-01 [RPT #2593 JAPPEND-D\ NANTDN. DOC]



What do you foresee in terms of changes to your waste management system?
There no plans for change. They encourage composting, and would like to see
some recycling undertaken. Therempeoplegtmthe\fillagemmeﬂﬁr
recyclable materials to Green’s Pop Shoppe for recycling.
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The Town collected $55000 in 1992 from residents and businesses for garbage
collection. Revenue equalled expenses. The Commission was paid $32000 and

the remainder covered wages, fuel and capital expenses.
Is there a recycling program operating in your area? Please explain the current system.
The Commission is looking into recycling, but no programs are currently in place.
What do you foresee in terms of changes to your waste management system?
There should be more recycling. They would like to have another actor in
Picture Butte to facilitate cardboard rec.ydnl:g, Theyhaumidaedmngvﬁm
GPS on a recycling project and have applied for a Resource Recovery Grant. They
wuldiﬂ:emmcgepiwﬁq paper, cardboard, etc.

;\'mhag?\fnnmﬂmduyuu have on the 1992 Toxic Round-Up that your municipality took
in

The Regional Waste Man Commission held a Toxic Round-Up in 1992. In
total, they collected 2948 | The Round-Up cost $2668, while disposal costs
totalled $24,000.

70100100 FRFTA Z2E-5 LAPPEND-D \PICBUTTEDOC]



Markets include |G, Paperboard Industries and Canadian Paper Recyclers. The
mmntsc##dedmﬂ;;ﬁaﬂeandthey&ftknwhmmﬂhﬂ&ml:akentn
Calgary. This year are trying to 300 tonnes. Because project is
operated by volunteers, they a very small profit.

On July 9 Mr. Bourque provided a breakdown of the items collected. He says that
about 40% of the waste is cardboard, 45% is newsprint-and the remaining 15% is
mixed paper and plastics. Statistics on Cowley and Lundbrecht extensions of the
Elks project are included in the Elk’s statistics. He has revised his estimate for the
year - they now believe that they will haul 280 tonnes.

What do you foresee in terms of changes to your waste management system?

Its doing “T:u right now. d?w are um;k.:l?ng with t:: Elks ltéiiﬁcxepand the recycling
rogram. are currently acceptin ‘paper, but wou to collect plastics,
Ei:arghss argmetal. . ¥

What information do you have on the 1992 Toxic Round-Up that your municipality took
part in?

Mr. Bourque said the June 18, 1992 Toxic Round-Up wasn't very successful as
on ﬁm vehicles arrived at the site. A maobile unit (Duff Collection Services)
col the wastes. The Town of Pincher Creek paid for the service.

The Round-Up was held by the Town of Pincher Creek and the Town of Fort
Macleod (they shared the Round-Up). The total volume collected in Pincher Creek
was 1,673 litres. The categories collected were:

- waste flammable

-~ gl

Mr. Bourque recommends that Toxic Round-Ups be held ance every two years and
an high visibility advertising program be used to promote Round-Ups. G
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What do you foresee in terms of changes to your waste management system{

They would like to see increased recycling a spring clean-up campaign, and
establishing a burning site.

Burning barrels are accepted and used a fair bit. There is more open burning than
bumn barrel usage.

670100101 /RPT# LI6-53 LAPPEN O-D\RAVMOND.0OC)



What are the costs of your current waste management system?

Reddliff belongs to the Reddliff - Cypress Regional Landfill System. Although the
landfill is called a regional landfill, the Town of Reddliff operates the | and
covers any losses. Losses amount to approximately $32000 per year.

In 1993, disposal will cost the Town of Reddiff $80820, but that includes the
operation of the regional landfill, and doesn’t include collection costs. Collection,

capital and regional landfill management system operation costs total
$95,970. This figure includes the Regional Landfill deficit.

Is there a recycling program operating in your area? Please explain the current system.

They don't have a ing program at this time. There is a facility at landfill for
used oil. The Town ises that there is a used oil recycling centre at the landfill

site.
What do you foresee in terms of changes to your waste management system?
mmmhwmmnwmkmmmgmmmem rove; its

a natural offshoot. There is a potential pa ng plant openi . This
would improve the markets andﬂunﬂgytguld begin cnllecth‘%eli; t'l"lgraugh their bin

garbage collection system.
Mgnﬂemm@mmguinmmmmwﬁnﬁmaw
anges.
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Questionnaire for Cities, Towns and Villages
STIRLING: Greg Czeck, Village Manager, March 17
STIRLING: Gerry Solqys, Stirling Handicapped Opportunities - july 9
What quantities of waste are generated?

No collection system is in place. According to the Chief Mountain Solid Waste
Management ity’s Solid Waste Management Report, Stirling generated
282,140 kg of waste in 1991 and 313,076 kg in 1992.

What tage of the waste collected is residential, industrial/commercial/institutional,
agricu or special?
Unknown.

How is waste collected? What kind of truck is used for collection? How much does it
::lid? Does is compact? What other types of equipment do you use for garbage «
lection?

They don’t have a collection m in place. Each resident must take his or her
waste to the transfer station which Is open on Tuesdays and Saturdays. They have
no equipment of their own.

What are the costs of your current waste management system?

The operational costs, including the requisition to Chief Mountain Waste
Management Authority, totals $8500 per year. The capital costs only relate to the
transfer station site. This year the transfer station needs some maintenance.

Is there a recydling program operating in your area? Please explain the current system.

A private organization, Stirling Handicapped Opportunities, operates a recydi
program. Their phone l'lluml:mt!h.lrB 756-3057. o

Stirling Handicapped Opportunities’ Gerry Solqys says that they collect
newspaper, computer paper, photocopy paper, cardboard, clear & white plastics,
clear glass and tin cans. They take these materials to Calgary. Paperboard
Industries accepts the p products and plastics. Currently there is not market
for glass. Tin cans are taken to National Salvage.

Mr. Solgys believes that his organization diverted approximately 5 tons of waste
from the waste stream between October, 1992 Etardﬂgga. They do not
receive any financial support from the Village or any outside izations. He
believes that recycling is a good idea and that it is appreciated by the residents.

On July 9, Mr. Solgys was interviewed a second time. The Stirling Handicapped
Opportunities group has taken in 15 tonnes of recyclable materials over the past
six months which have been transported to Paperboard Industries in Calgary. A
further 4 tonnes of glass and tin has been accumulated on site over the past six
months, however a market for these materials has not yet been identified.
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Questionnaire for Cities, Towns and Villages

TABER: Mr. Roger Miles, Director of Field Operations, Public Works Department -
March 16, 1993

TABER: Taber Recycling - March 25
TABER: Ken Turner, Taber Recyding and Hostess Frito Lay - july 8

What quantities of waste are generated?

Taber itself generates 9,000 kg itself each week, just from residents and small
businesses. The Town does not collect waste larger industries or food processing
organizations and is not aware of the amount that they generate. There is no
tipping fee for residents of the Town and Municipal District.

Waste is collected once week from residents and commercial waste is collected
as necessary. The landfill is just on the outskirts of Town.

What of the waste collected is residential, industrial/commerdial/institutional,
agricultural or special?

Residents - 70%
IC1 light industrial -30%
re - farmers haul their own wastes to the landfill
Special - There is an Agricultural Chemical Container Site at the landfill. They have
a Taxic Round-Up every year. The MD and the Town share the costs of the Toxic

Round-Up.

How is waste collected? What kind of truck is used for collection? How much does it
chgg;ﬂﬂnoﬁismpadfr What other types of equipment do you use for garbage
i

They have one 3 yard container truck for collecting commercial, industrial and
apartment waste, and one 25 cubic yard truck for collecting residential waste. The
trucks operate five days each week.

They have a compactor loader for compacting the landfill.
What are the costs of your current waste management system?

The Town of Taber and the MD of Taber pay for the landfill. It is not a regional
landfill, but a modified landfill.

The waste ent system costs the Town of Taber $320000 per year (not
including the MD’s portion of the costs). This figure includes truck rentals. Fleet is

rented and staff are employed by the Town.

-
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Questionnaire for Cities, Towns and Villages
VAUXHALL: Earla Wagar, Town Administrator, March 16 and July 7
VAUXHALL: Vauxhall Advance, july 7, 1993
What quantities of waste are generated?

Unknown. All figures refer to volume (see below).

What of the waste collected is residential, industrial/commercial/institutional,
a@‘lcum:rngechl?

Residents - 50%
IC1 - 50%
Iture - They haul their own to the landfill.
Special - There is an Agricultural Chemical Container Site at the landfill. A Toxic

Round-Up was held in 1992.

How is waste collected? What kind of truck is used for collection? How much does it
cdhnld? Does Is compact? What other types of equipment do you use for garbage
lection?

They have one 12 yard truck. The truck has minimal com They take
approximately 50 loads each week to the landfill. The landfill is one mile from
town. Residential waste is collected once a week. Commercial waste is collected

three times a week.

Their landfill is a modified sanitary landfill site. It is not regional. They are working
on a regional system, and have been working on it for approximately 12 years.

They also have a backhoe and access to a load/compactor that use on
occasion. The backhoe was by the to extend the life of the
Taber landfill until the system is operational.

What are the costs of your current waste management system?

Collection cost $52000 in 1992, and disposal cost $18500. They contract out the
supervision of the landfill site.

Is there a recycling program operating in your area? Please explain the current system.

They are working toward a program for newspaper and tins. Some
materials are collected in Town ?ﬁvm groups (tin by United Church - Brent
Woodard: 654-4231) (paper by Vauxhall Advance 654-2122).

The Vauxhall Advance delivers the news that it collected to the Taber Lion’s

Club Recycdling Project Depot in Taber. deliver approximately half of a 1/2 ton
truck load to epm}ectaaﬁmek{appmgmtely 30 to 40 bundles of paper).

Wastes can be sorted at the landfill site into the following categories: white wares,
ltural chemical containers and wire fENSHE materials. Wood must

whodwim
be sepa out, and can be burned. Salvage is the right of the maintenance
contractor.
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Questionnaire for Cities, Towns and Villages
VULCAN: Harold Lewis, Town Foreman - March 17
VULCAN: Town Office - March 18
VULCAN: Lion’s Club Recyding (Roger Miller and Brian Todd) - March 18
VULCAN: Harvey Beneteau of Recycled Rubber Products - March 18
VULCAN: Jim MacMichael of Laidlaw Waste Systems - March 24
VULCAN: Alan Hunt of Laidlaw Waste Systems - July 8
What quantities of waste are generated?

Between July 1992 and June 1993 Laidlaw collected 372.78 tonnes of residential waste

from Vulcan. Laidlaw collects the waste and hauls it to a landfill in Calgary. Laidlaw ,
bills the Town per pick-up per month, not by the amount of waste collected. There are

no records of but Laidlaw makes 620 pick-ups. No burn barrels are used - they

are banned. There are about three people per

Jim MacMichael of Laidlaw says that they collect residential waste once a week in a
29 cubic yard box truck that compacts. They collect commercial waste once a week in
a 40 cubic yard compactor truck. Wastes are hauled to the BFi landfill in Calgary,

100 km from Vulcan. There is a transfer station on the outskirts of
and Laidlaw hauls this waste to BFi too. Laidlaw handles almost all Vulcan’s

Eﬁ%

What percentage of the waste collected is residential, industrial/commercial/institutional,
agricultural or special?

Residents - no idea

IC1 - no idea - Laidlaw supplies them with bins, and bills according to the size of bins

used.
Agriculture - They haul their own to landfill sites throughout the County.
Special - There Ean ricultural Chemical Container Collection Site ::Ytlu outskirts of

town. [t is run by the nty of Vulcan.

How is waste collected? What kind of truck is used for collection? How much does it hold?
Does is compact? What other types of equipment do you use for garbage collection?

They don't have any equipment.
What are the costs of your current waste management system?
Taxpayers are billed on their utility bill for rb?e collection and disposal. One of the
ists at the Town Office said tl'mtgarﬁi ential pick-up costs $7.35 per month,

reception
but she thinks that it will be increased in the near future to $9.00 or thereabouts. Most
of the commercial businesses have contracts with Laidlaw and are billed according to

the size of bin used.
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Questionnaire for Cities, Towns and Villages
WARNER: Gordon MacDonnell, Town Administrator, March 17 & July 8
WARNER: Gordon Evans, Fire Department, July 9
What quantities of waste are generated?

The Town of Warner referred to an report prepared by UMA Engineering which
estimated that Warner 271 tonnes of waste per year, while the County of
Warner generates 1,5 tﬂnnﬁparzar. The total waste generation by residents
of the Town and County of Wamer, including Milk River and Coutts, totals 2593
tonnes per year. The per capita waste generation rate was estimated to be 1.5 kg
per capita.

Amdingmmeummmgnfmdmﬁdmhgemmm
(10660 |b/week) for and 600 kg/ of industr 1l waste.

What of the waste collected is residential, industrial/commerdial /institutional, +
agricultural or special?

W-Mkﬁmk%e'dnnp'kmbmhmﬂmbafﬂmﬂlhpnf
arner.)
ICI - 600 kg/week

lture - The landfill is not to farmers They must use their own landfill.
Special - There is no Chemical Container Collection Site at the landfill.
Every second year the Town holds a Toxic Round-Up.

How is waste collected? What kind of truck is used for collection? How much does it
hold? Does is compact? What other types of equipment do you use for garbage
collection?
Is collected every Monday with a 6 ton M3 non-com truck, which
collects 2 loads each week. The trench digging is con out. Fridges and
metals are piled separately, as are tires. Bumﬂmhmmﬂmedmpamnm.

As of the first of March the landfill is only open from 9:00 until 5 pm. Key is no
longer available at the Town Office.

What are the costs of your current waste management system?

The operational and capital costs of the waste management system total
approximately $30,000 per year.

The Town owns a backhoe for use at the landfill.
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Topic

Burn Barrels

5

4 out of 5 are from 1993

3 out of 5 are from Nanton.

Nanton, Picture Butte and Coaldale have restricted the days when
burning can occur.

Twao articles stress that there are better waste management
alternatives to burn barrels.

One Nanton councillor wants to ban bum barrels. An editorialist
from the Nanton News wrote in favour of burn barrels while the
newspaper editorial was in favour of reducing buming through
alternative waste management technigues such as composting and
recycling.

One Alberta Government Advertisement on safe buming
procedures for all types of fires.
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Topic Kedon Waste Services

Articles: 3

Dates: April, 1992 and October, 1992

Locations: Okotoks Western Wheel

Issues: Provincial court dismissed a case launched by Kedon Waste

Services against the Public Health Advisory Board because the
Board ordered Kedon to contain 39,000 tonnes of contaminated
waste dumped at the Foothills Landfill.

The second article made reference to Gerry Generoux of Stanley
and Associates Engineering and Stanley’s role in selecting and
designing a containment cell for the contaminated waste at
Foathills Landfill.

The third article refers to Kedon backing out on their promise to

pay for building a cell for the contaminated soil and moving the
soil into the it.
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Topic

Clipping Review

Derelict Vehicles

3 articles, 1 photo
February and March 1992
Lethbridge and Claresholm

One editorial on Derelict vehicles in Willow Creek. The cars were
placed on creek to prevent erosion, but have now become
pollution themselves. They should be recycled or landfilled.

Two identical articles on Chinook Health Unit and Alberta
Environment’s reaction to the cars in Willow Creek were published
in two different papers.
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Topic

Locations:

Tires

56

Throughout survey

Assorted papers

. 6 articles on small Alberta tire recyclers and alternative tire
recycling technologies

. 13 articles on the advance disposal fee for tires

. 36 articles on the controversy surrounding the selection of .
the recipients of Alberta’s tires and the tire advance disposal
fee.

The main topics are as follows.

. The controversy regarding the selection of Alberta
Environmental Rubber Products because Tom Rogers worked
for Alberta Environment.

- The Town of Trachu promoting its tire recycling program and
questioning the selection process.

. Tirecycle of Medicine Hat promoting its tire recycling
program and questioning the selection process.

. The air emissions monitoring program during the test burns
at Inland Cement.

»  The advance disposal fee being collected before a tire
recycling program is implemented.
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Topic Hazardous waste

Articles: 53

Dates: Throughout survey

Locations: 29 articles from Medicine Hat News
13 articles and 1 photo from Lethbridge Herald
5 articles from Vulcan Advocate

4 articles from Nanton News
1 article from Claresholm local press
1 article from Pincher Creek Echo

Issues: Medicine Hat:

. 12 articles - Al-Tec Waste Sanitation Systems operated two
hazardous waste storage sites in Medicine Hat. The fadility
was abandoned and the Alberta Government had to pay for
the disposal of the chemicals and the clean-up of the site.
Al-Tec's executives are being tried in court for illegal
dumping of hazardous wastes.

. 3 articles - UniRoyal is cleaning up its abandoned
contaminated site in Edmonton (and receiving a tax break
for the property).

. 2 articles - Alberta Special Waste Treatment Centre may
accept out-of-province wastes.

. 2 articles - Alberta may receive nuclear waste from an
abandoned uranium mine in northern Saskatchewan near
the Alberta Border. One article was neutral on the proposal
and the other applauded the Alberta Government for
considering managing the nuclear waste.

. 2 articles - Alberta's energy industry has generated a lot of
waste in the past and has generally injected the materials
into unlined pits. The industry is reviewing its processes and
waste management procedures to reduce waste and the
potential for contamination.

BTO10-01 01 fHFTFIT0-73 AAPPEND-E CLIPSLIM, DORC
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Clipping Review

Hazardous wastes - continued

Lethbridge Herald - continued

-

3 articles - National/international articles on hazardous
waste management programs and issues.

1 article - Nickel-cadmium and lithium battery
manufacturers are trying to make their products less harmful
to the environment. Currently household batteries are
highly toxic and are not easlly recyclable. Small generators
of household batteries don't know how to dispose of their
waste batteries.

1 article - (The identical article was published in Medicine
Hat) residents of Big Valley are resisting CET Environmental
Services plans to construct a second landfill for ollfield
wastes.

1 article - Laidlaw has opened a hazardous waste storage
facility and landfill in Ryley, Alberta.

1 article - The Coaldale Ecology Club published an articie on
handling hazardous wastes.

1 article - A profile of DBS Environmental Services, one of
the companies that collects the waste that is accepted at
Toxic Round-ups.

Vulcan and Nanton:

(2 articles) Printed the Environmental Services Association of
Alberta’s News Release on the Hotline.

Vulcam:

(4 articles published in November and December, 1991)
Custom Environmental Services has proposed to establish a
hazardous waste storage facility and transfer station in
Vulean. Custom Environmental Services organized several
information meetings in Vulcan which were poorly attended.
Council voted not to support the establishment of the facility
in the Town. (See "combustion" section for more
information.)

ET-010-01-01 /RFTFI2B-23 IAFFERD-EVCLIFSUM.DOC]
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Topic

Landfills

63

Throughout survey
Predominantly Taber/Vauxhall, Vulcan and Warner

Taber/Vauxhalk

In total, 41 articles were published on waste management in
the M.D. of Taber. 19 articles and 1 photo were published in
the Vauxhall Advance, 17 published in the Taber Times and
4 in the Lethbridge Herald.

Most of the articles deal with more than one issue. The

major issues include:

fires being set at the Vauxhall landfill;

the impending closure of the Vauxhall landfill;

the expansion of the Taber landfill;

the impending closure of the Taber landfill;

the activities of the Barons-Eureka Health Unit and the

Taber and District Regional Landfill Authority; and

- the search for a suitable site for the Regional Sanitary
Landfill.

Ll - - - -

M.D. of Taber Details:

» UMA has been contracted to site and design the Taber
and District Regional Landfill.

» Purple Springs and Grassy Lake have closed their
landfills.

» Once the Regional Landfill is operational, small landfills
at Hays and Enchant will be closed and transfer stations
established. ;

S7-0N00T-01 PRFTEZIE-S3 APPEND-EYCLIPSLIMDOC)
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Clipping Review
Landfills - continued

Taber Details:

« The Town of Taber generates 75% of the waste generated
in the M.D. of Taber.

+ Brian Dalshaug is the Senior Public Health Inspector with
the Barons Eureka Health Unit, the Sanitary Landfill
Authority’s Chairman is Murray Brown, and the
Chairman of the Taber Water-Environment Committee is
Town Coundillor Ray Bryant.

» The Taber Landfill reached capacity faster than expected.
The growth of the food industry in the Taber area may
have increased the amount of waste being landfilled. é

« In April, 1992, Taber received a $100,000 grant from
Alberta Environment to extend the life of the local
landfill.

- Some coundillors in Taber are not fully committed to
concept of the Regional Landfill, and may support a
municipal landfill.

« Alberta Environment rejected an application for funding
the remediation of a former dump on private property
just outside of Barnwell.

- Citizens have complained that they have not been kept
informed about the landfill situation.

« In July, 1992, the Barons-Eureka Health Unit gave the
Town of Taber an approval to expand the Taber landfill
under the condition that the waste was compacted,
installation of litter fences, the construction of cells that
are 1 1/2 metres above groundwater, daily covering of
wastes, installation of a drainage system, road upgrading,
a litter clean-up program as well as the only accepting
waste from vehicles if it is loaded properly to reduce
litter.

£7.010-01-01 fRFT S 22553 /IAPPEND-ELCLIPSUMDOE] E.15



Clipping Revi

Landfills - continued

M.D. of Willow Creek (12 articles):

The Granum landfill is scheduled for closure and
reclamation in 1992. Waste will be hauled to a temporary
landfill site which is located near the Claresholm airport for
disposal. Stavely was accepted the same package last year.

45% of the waste in the Granum landfill was generated in
the Town, the rest was generated in the M.D.

The major landfills in the M.D. of Willow Creek are the Fort
Macleod and Claresholm landfills. The Fort Macleod
landfill is scheduled for closing and the Claresholm site has
limited remaining capacity and does not meet government
regulations.

Councillor Zoetman of the M.D. mentioned that hauling
waste to Kedon may be considered if a regional site cannot
be located.

In February, 1993, the Chairman of the Pincher Creek-
Crowsnest Pass Regional Waste Management Authority
mentioned that it is possible that waste from Granum and
For MaclLeod will be accepted after the Fort MacLeod
Landfill closes in 1993. These communities will be charged
a higher tipping fee than the other Authority members.

In March 1993, Nanton Town Council approved the
construction of a waste transfer station to serve residents of
the northern section of the M.D. of Willow Creek. A
tentative site is proposed for a site just south of Nanton, but
sites near Stavely and Parkland are also being considered.

Two of the eleven goals for 1993 set by Claresholm’s Town
Council involve waste management: purchasing a new
garbage truck and reviewing the contract for the landfill site.

A7010.01-01 [RFT# 22685 [TAPPEND-ECLIFSIMDOC)
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Topic: Recycling
Articles: 133
Dates: Throughout survey
Locations: Predominantly Lethbridge Herald, Medicine Hat News, Vulcan
Advocate, Claresholm Local Press and Pincher Creek Echo/Herald
Issues: Lethbridge:
. In 1991, Lethbridge residents generated 70,000 tonnes of
waste. .

. Each homeowner in Lethbridge is charged a $2.50 "line
charge" on their utility bills for recycling. Apartment
dwellers, businesses, and non-residents are not charged for
recycling, even though they can drop off items at the six
local depots (located at shopping or leisure centres) or GPS.

. The City has a 5 year contract with GPS to accept recyclable
materials. The Lethbridge Depots accept newsprint,
cardboard, boxboard, tin cans, aluminum cans, clear glass
and high density polyethylene. GPS accepts newsprint,
cardboard, boxbaoard, tin cans, aluminum cans, dear glass
and high density polyethylene, white bond, colored bond,
computer paper and magazines at its plant. They also offer
collection services for an extra fee. GPS notes that public
response to the program is good, however the volume of tin
cans is lower than expected.

. The program appears to have been controversial. Some
criticisms were leveled about the cost of the program to
homeowners (not businesses, apartment dwellers and
residents of nearby communities) and the accessibility of the
bins. Some critics suggested that manufacturers should pay
for the program, or that the City implement a differential
landfilling fee - if the goods are recyclable, the tipping fee
will be increased. Other propose a user-pay system for
waste generation.

E19
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Clipping Review
Recycling - continued

Magrath:
«  Some of Magrath’s schools are collecting paper and
delivering it to GPS.

Coaldale:
. Some of Coaldale’s schools are collecting paper and
delivering it to GPS as well as composting.

Vauxhall:
The Town of Vauxhall has received a request for $1 per
capita to cover costs incurred by the Taber Lions Club

recycling project.

Taber:
. In 1992, the Taber Lions Club received a provindial recycling
grant for $27,100.

. The Taber Lions Club project was In financial trouble within
months of receiving the grant. They have requested funding
from the Munidipal District of Taber, the Town of Taber and
Town of Vauxhall, the Taber and District Regional Landfill
Authority and may receive a portion of the funds provided to
Taber for the expansion of their landfill. People in the
northem end of the M.D. do nat have easy access to this
project and therefore do not want to pay the same amount
for service that residents of Taber pay.

. Editorials note that it is a challenging issue to confront
because neither the Town nor the Lions Club can afford the
project at its current cost, but they need to extend the active
life of the landfill through waste minimization. Some
councillors have indicated that the recycling project is
providing too high a level of service.

ETD16-01-01 RPTHIIE-53 | APPIND-E\CLIFSUMDOC] E21



Clipping Review
Recydling - continued

Milo:

»  Milo Community School received a $11,250 recycling grant
to purchase equipment that will enable them to recycle
newspapers, cardboard, tins, plastic and glass.

Fort Macleod:

. The Town of Fort Macleod received a $23,500 recycling
grant to purchase equipment that will enable them to recycle
newspapers, cardboard, tins, and glass. The Fort Macleod
Rotary Club intends to dlose its project and sell its
equipment to the Town, 4

Crowsnest Pass:
"Going Green", an environmental group, operates a small
depot that accepts computer paper, tin cans and newsprint.
Sometimes they have recycling blitzes where they accept
mixed paper, glass jars, milk jugs and vinegar bottles.

. In July, 1992 they approached Crowsnest Pass Town Council
to apply for a provincial recycling grant. The Town agreed.
If money is received they intend to lease the equipment
purchased with the grant money to Pass Beverages in Frank.
As cardboard comprises 70% of the Pass’s waste stream, it is
their target material. Going Green is hoping to collect 8,000
pounds of newsprint and 6,000 pounds of cardboard each
week at the depot.

Sparwood:

. There s a recydling project operating. Little information
available except for allusion to the project accepting
computer paper, tin cans, newsprint, mixed paper, glass jars,
milk jugs and vinegar bottles.

H7010-01-01 fRPT# 12593 | APPERD-ELCLIPSUM DDT) E.23



Clipping Review
Recyding - continued

Refrigerators:

. The "Old Fridge Round-Up Program" is operated by
TransAlta Utilities and the City of Lethbridge Electrical
Department. Residents of Lethbridge, Fort MacLeod,
Cardston, Crowsnest Pass as well as TransAlta customers in
M.D. 1, 6, 9, 14, 21, Counties 5, 8, 26 and I.D. 4 and 6 can
call a "hotline” number and a collector will pick up the old

fridge at no charge. Freon and metal are recycled.
Capacitors and insulation are sent to Swan Hills for disposal

Used Oik:
. Alberta Action on Waste is working on a province-wide
recovery program for used oil, used oil filters and plastic oil

-

containers

. The UFA may not join the provindal initiative. UFA has
been accepting used oil for recycling since 1991, however
they do so at a financial loss of $.08 to $.10 per litre. The
project was initiated in response to requests from members
of the UFA cooperative. UFA also accepts empty oil
containers.

. Recycle West is accepting used oil and oil filters for recycling
and should improve markets for these commodities.

Aerosol cans:
. Recycle Systems of Nisku is accepting aerosol cans for

recycling.

Pesticide Containers:

. Two articles were published on Wearmouth Waste-Tech's
Pesticide Container recycling program. The Medicine Hat
facility will be cleaning containers from Alberta and
Saskatchewan, and shipping the containers to Edmonton for
recycling into plastic fence posts.

E7-010-01-01 fRFT#228-53 [IAPPEND-E CLIFSUMDOC)
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ipping Review
Recyding - continued

Plastic:
. 1 million plastic bags accepted at Safeways stores are
shipped "cross-country” for recycling.

. Japan Camera stores across Canada sort wastes for
recycling. They ship empty film containers, metal cannister,
film boxes and single-use cameras to a "central recydling
centre”.
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LANDFILLS
QUANTITIES
TYPE
LOCATION

OPERATION PROCEDURES
tfrequency of cover, burn, etc.}

PERMIT CONDITIONS

OWNERSHIP

TYPES OF WASTES
ACCEPTED

LEVEL OF SERVICE
(hours of operation)

ESTIMATED LIFE

OTHER SERVICES
PROGRAMS

(separation of wastes)
EXPANSION PLANS

"OUTSIDE" WASTES
ACCEPTED

POPULATION SERVED

GEOGRAPHIC BOUNDARIES

E7010-01-01 /RFT# Z28-F3\ AFPEND-HLANDFILLDOC)

Arrowwood
= Mo scale
« Modified sanitary landfill

= SW1/4-28-20-23-W4M
= Evidence of past burning
= No known Permit - approval

from Health Unit

» County Regional Waste Authority

Supervised: Locked gate

wood, metals, tires, white goods, pesticide containers

= Village of Arrowwood & surrounding County residents

Effec. September 9, Tuesday 10-12, 1-3, Saturday 9-12,

Ha



ARROWWOOD MODIFIED LANDFILL

ACCESS ROAD (Landfill in Background)

PESTICIDE CONTAINERS STORAGE




ARROWWOQOD MODIFIED LANDFILL

HOUSEHOLD WASTE PIT. WIND FENCE (Background)

WOOD WASTES



CAPITAL COSTS
OPERATING COSTS

CONTAINMENT /STORAGE

ONSITE PROCESSING

PAST/PRESENT/FUTURE
DATA TO ESTABLISH
TRENDS

ET010-07-01 /EFTEFIIB-53 APPEND-H  LANDFILL DGC)

$394,000

Appraximately $12/capita ($72,000/year)

metals « pesticide containers
white goods+  used oil

MNone

H.4



NORTH FORTY MILE REGIONAL SANITARY LANDFILL

TRES PIT FALLETS (Right)

FALLETS AND OTHER WOODEN WASTES CELL




NORTH FORTY MILE REGIONAL SANITARY LANDFILL

WHITE GOODS AND LARGE METALS FENCED AREA

CONSTRUCTION AND DEMOLITION WASTES




LANDFILLS

TYPE

LOCATION

OPERATION PROCEDURES

ffrequency of cover, burmn, =tc.)

PERMIT CONDITIONS

OWNERSHIP

TYPES OF WASTES
ACCEPTED

LEVEL OF SERVICE
{hours of operation)

ESTIMATED LIFE

OTHER SERVICES
PROGRAMS

{separation of wastes)

EXPANSION PLANS

"OUTSIDE" WASTES
ACCEPTED

POPULATION SERVED

EFT0-01 01 FRFT# ZI8-F3UNPPEND-H\ LANDFILL DOC)

Little Bow Provincial Park

No scaies
1 ton truck
2-3 loads/wk

May-September

« Modified Sanitary Landfill

@ & @ @

« SW1/4-2-15-22-W4M

Cover when full
+ Bumning allowed until March 1993

* No known Permit

» Provincial Park

* Only park wastes

» Not open to park visitors

+ grass, trees, branches

+ None

» Park visitors

H.5



LITTLE BOW PROVINGCIAL PARK
MODIFIED LANDFILL

ACCESS ROAD. LANDFILL IN BACKGROUND

FIRE WOOD PILE




LITTLE BOW PROVINCIAL FPARK
MOCIFIED LANDFILL

STORAGE AREA



CAPITAL COSTS « Front end loader plus land
OPERATING COSTS « $2500 per year
CONTAINMENT /STORAGE

ONSITE PROCESSING

PAST/PRESENT/FUTURE
DATA TO ESTABLISH

EF-010-071-0Y fRFT ¢ 12833 APPEND-H \LANDALLDOC)
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PANA\ Paper coc

CASE STUDY OF WASTE CHARACTERIZATION STUDY
Introduction

This presentation will take the form of a case study based on the waste characterization
audit which was completed in 1992 for the Regional Municipality of Ottawa-Carleton by
SENTAR Consultants Ltd. and RW. Beck and Associates. The study was the first of its kind
in the Region, and one of only a few ever completed in Canada. The Regional Municipality
of Ottawa-Carleton comprises five cities (including the City of Ottawa), one village, and
five rural municipalities, and represents a population base of 670,000, (See Figure 1.)

Existing information on quantity and composition of solid waste is based on Canadian
studies completed more than a decade ago, or on more recent American studies. The
audit, which spanned a year and a half, provided the Region with information to efficiently
operate existing waste management programs and proficiently design future programs.

The project included a sampling program to determine the composition of solid waste, as
well as tasks to determine the ‘gross’ quantity of waste generated in the Region. Other
assignments included interviews of commercial waste generators and recyding
organizations, an analysis of the construction and demolition waste stream, and a review
of regional planning initiatives and how they apply to waste management.

Sampling Programs and Waste Streams

Sampling programs were held in May, July, October, and January, to study the effects of
the four seasons on residential and commercial waste. It was assumed that residential
waste composition would vary with the seasons, while commercdial waste would remain
fairly constant.

The composition of solid waste varies depending on the source of generation. The term
‘generator type’ was used to dassify the source of waste.

Therefore, municipal solid waste was divided into two broad generator types: residential,
and commercial waste streams. This division distinguishes the significant differences in
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Each commercial sample was obtained by hiring a waste hauler to specifically collect each
category.

Protocol

A Protocol was written to define the methodologies and procedures to be used for each
sampling program. This ensured a standard for consistency and accuracy. The protocol
focused on areas such as:

. selection of vehides for the sample,

« - vehicle scheduling,

. sample size, -
. selection of load cell,

- waste component categories,

. supervision and the sorting crew,

. sorting procedure, and

- equipment (sorting and safety).

Selection of Vehicles for the Sample

For the mixed residential samples, collection route numbers and maps were obtained from
the waste haulers, and randomly generated numbers selected the vehicles from which the
samples would be taken.

For the special residential analysis, a "dedicated’ collection vehicle was used to coliect the
municipal solid waste from the appropriate housing form. In this manner, ‘pure’ loads
were obtained and increased the validity of the data collected. For each of these loads, an
observer from the Project Team travelled with the collection vehicle to record the necessary
information, such as number of households serviced in a load, and occupancy data for the
apartment buildings.
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Supervision and the Sorting Crew

Each sampling program consisted of a Site Supervisor, two Crew Supervisors, and two
Sorting Crews.

The Site Supervisor was respansible for overseeing the entire operation, selecting the
samples from the loads, and ensuring proper procedures were followed for continuity and
safety reasons.

The Crew Supervisars were responsible for quality control in the sorting procedure by their
respective crew, ensure health and safety procedures were adhered to, weigh and record
the data for each sample, and answer questions from their crew.

As previously mentioned, two sorting crews were operated simultaneously. Each crew,
consisting of one crew leader and five or six sorters, would sort, on average, B loads, each
day of the sampling program. Of course, at the beginning of the week, the process took
longer until a leaming curve was established. Another factor in the sorting time was the
nature of the load. For example, an office building sample required more sorting time as
the volume of paper to sort through was greater than that for an average household, and
there where more paper categories in the sample.

Sorting Procedure

Each vehicle included in the Program was required to weigh-in and out at the landfill scale
house, and then was directed to the Sort Site. After the collection vehicle emptied its entire
contents onto the ground, the selected cell was taken by the front-end loader into the
building and placed upon a tarp. At this point, a ‘pull test’ was performed to ensure a
consistent amount of waste was sorted for each sample. The sorting crew would then sort
the waste into the various categories by placing the components into baskets to be
weighed and recorded (see sample report sheet on following page). The Crew Supervisor
was responsible for this task, and a specific data sheet was designed to record the weights.
Once the sorting was completed the waste was cleared from the floor by the front-end
loader and was taken in a dedicated disposal truck to the landfill face.



Once the sample was sorted down to a homogeneous pile of waste components of a
reasonable size (less than 2 square inches), the remaining material, referred to as a
"supermix”, was weighed and thoroughly mixed. To complete the sorting process, a
representative sample (one fifth to one third) was extracted and sorted into the nine broad
categories. Proportional percentages were then used to determine the composition of this
mix.

Equipment (Sorting and Safety)
The following waste weighing and safety equipment were used on site:

Weighing Equipment included the following:
. Waste Weighing Scale,
. 10’ x 12’ sorting tarp,
. Plastic laundry baskets,
. Seals,
. Magnets and knives, and
. . Clipboard.

Safety Equipment included the following:
. Polycoated Tyvek disposable coveralls,
. Chemical resistant gloves,

. Surgical gloves for liners,

. Hardhats,

. Earplugs,

. Safety glasses,

. Filter masks,

. Safety vests,

. A fire extinguisher,

. A first-aid kit, and

. A portable eyewash,

At this time | would like to show a few slides which illustrate the sampling program.

BWANA\Paper doc 7
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2, Rural residents disposed of more ferrous metal, particularly mixed metal products,
than their urban or suburban counterparts,

5. Suburban residents disposed of more yard trimmings than either urban residents or
rural residents.

Apart from these, there were no significant differences in the percentages of other
materials among the special residential generators.

Commercial Wasle

Conceming commercial waste, in general, corrugated cardboard and food waste were the
materials which made up the largest percentages of the waste stream. This was evident.dn
all seven generator types.

Seasonal Variation

One of the reasons for conducting the Study over four seasons, was to identify seasonal
variation in the disposal of waste from residents.

The material with the most pronounced seasonal variation is, not surprisingly, yard
trimmings. This variation could mask seasonal variations in other materials, When yard
waste was excluded, primarily, food wastes and mixed recyclable paper proved to show
some seasonal variation, and there was minimal seasonal variation for most materials,

Having just returned from China and studying the municipal waste stream in Shanghai, |
have prepared a comparison of waste compositions from various countries and cities
around the world, and compared them to Ottawa.

Notice if you will, Shanghai's organic component of 87%. This presents a waste
management challenge most of you do not have to deal with. The table on the following
page illustrates that every city and every country has its own distinctive waste composition
profile depending on variables such as standard of living, and volume and type of industry.
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Conduding Remarks

I trust this presentation has demonstrated there is more to determining the compasition of
solid waste than merely randomly opening a single bag of trash and 'guesstimating’ or
digging up a single sample from a completed cell in a landfill.

It is a method and a procedure which can allow you to more efficiently operate your
existing waste management programs, and proficiently design future ones.

Thank you for your time.

Note:

This paper is based on the following reports written for the project: !
1. The Existing Solid Waste Management System

2, Description of the Waste Stream and Program Implications

10



LANDFILLS
TYPE
LOCATION

OPERATION PROCEDURES
firequency of cover, burn, etz

PERMIT CONDITIONS

OWNERSHIP
TYPES OF WASTES
ACCEPTED
LEVEL OF SERVICE
thours of aperation)
ESTIMATED LIFE

OTHER SERVICES
PROGRAMS
{separation of wastes)

EXPANSION PLANS
"OUTSIDE" WASTES
ACCEPTED

POPULATION SERVED
GEOGRAPHIC BOUNDARIES
CAPITAL COSTS

OPERATING COSTS

5?41M14FMfm-HWFBﬂ-HWHHLLEOC]

Brant

* Modified Sanitary Landfill

NE 1/4-10-18-26-W4M

Evidence of burning
No known Permit - approval from Heaith Unit

County Regional Waste Authority
Municipal Solid Waste

Wedmsﬁgz 8-12, Saturday 1-5
Closed locked gate - 6 wire fence

metals

pesticide containers

Hamlets of Brant & surrounding County residents

* Supervision costs

H.9



CONTAINMENT/STORAGE + metals
» pesticide containers

ONSITE PROCESSING

PAST/PRESENT /FUTURE
DATA TO ESTABLISH
TRENDS

E7-010-01-01 /RET# Z25-50\JAPPEND-H| LANDFEL DO H.10



BRANT MODIFIED LANDFILL

WHITE GOODS, METALS AND WIRE PILE



TP AILLES T TLAIDIE T S A

ENTRANCE GATE WITH INFORMATION SIGNS

WOODEN WASTES AND OTHER BURNABLES (Laft)




WHITE GOODS AND SCRAP METALS PILE



OPERATING COSTS
CONTAINMENT/STORAGE - Pesticide containers
ONSITE PROCESSING

PAST/PRESENT/FUTURE
DATA TO ESTABLISH
TRENDS

70100101 /RFT$ 22883\ JAFPEND-H\LANDHILL DD H.13
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HOUSEHOLD WASTES IN PIT

PESTICIDE CONTAINERS (Foreground)
TIRES PILE (Foreground)
METALE PILE (Background)




OPERATING COSTS
CONTAINMENT/STORAGE - Pesticide containers
ONSITE PROCESSING

PAST /PRESENT/FUTURE
DATA TO ESTABLISH
TRENDS

E7010-01-01 /RPT# 2293\ LAPPEND-H \LANDFILL DOC] H.15



CHAMPION MODIFIED LANDFILL

TIRES PLE



GEOGRAPHIC BOUNDARIES
CAPITAL COSTS

OPERATING COSTS
CONTAINMENT /STORAGE
ONSITE PROCESSING

PAST/PRESENT/FUTURE
DATA TO ESTABLISH
TRENDS

S7010-01-01 /FFT#II5-93\ APPEND | LAMDFILL D)

+ $11,000/a pit (holds 10,000 cubic yards, lasts a year)

+ Pesticide containers

+ Has been surveyed to become a transfer station
+ Pit 23.5 feet deep in clay



TIRES PILE

HOUSEHOLD WASTE FIT
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LANDFILL OFFICE

SCRAP METALS AREA




TRANSFER STATION Coaldale Transfer Station

LOCATION *  SW 1/4-23-09-20-W4M

* Pt Lot 1, Block 1, Plan 8610846
CAPACITY OF STATION
FREQUENCY OF HAUL
DESTINATION OF LANDFILL
TYPE »  Compaction
OWNERSHIP *  lLethbridge Regional Waste Commission ‘
LEVEL OF SERVICE . Imednmday 10-6, Saturday 8:30-12:30
(hours of operation) , locked entrance
RECYCLING, COMPOSTING, HAZARDOUS
(separation of wastes} = Tires, chemical containers, used oll
POPULATION SERVED »  Town of Coaldale & surrounding rural residents
GEOGRAPHIC BOUNDARIES
CONTAINMENT/STORAGE -  Pesticide containers

E7-010-01-01 JRFT4 T26-5 3\ APPEND-H\LANDRILLOOD) H.18
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YARD VIEW COMPACTION SYSTEM (Left)
TIRES PILE (Left)
PESTICIDES AREA (Right)



CAPITAL COSTS
OPERATING COSTS
CONTAINMENT/STORAGE

ONSITE PROCESSING - None

PAST/PRESENT/FUTURE
DATA TO ESTABLISH
TRENDS

ET-OT00T-01 [RFTé Z2B-33APFEND-HLANDILL DOC] H.20
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FIT WITH BUENING WASTE




L e e T L]

ENTRANCE GATE WITH INFORMATION SIGNS

CHIEF MOUNTAIN SOLID
WASTE MANAGEMENT

TRANSFER STATION
OPERATION AND
REGULATIONS




CAPITAL COSTS

OPERATING COSTS + §7,058.40 - Yearl',f cost of sup:wis-ur

CONTAINMENT/STORAGE

ONSITE PROCESSING - curshing & shredding of metal & plastic
chemical containers

PAST/PRESENT/FUTURE

DATA TO ESTABLISH

TRENDS

70100101 /R T#Z2B- 83\ JAPFEND-H| LANDALL DOC] H.23



CAPITAL COSTS
OPERATING COSTS
CONTAINMENT/STORAGE

ONSITE PROCESSING - None

PAST/PRESENT/FUTURE
DATA TO ESTABLISH
TRENDS

H.25

EF-010-07=07 APFTF 2RI APPEND-H\ LANDPEL DO



LOCATION

OPERATION PROCEDURES
{frequency of cover, burn, etc.)

PERMIT CONDITIONS

OWNERSHIP

TYPES OF WASTES
ACCEPTED

LEVEL OF SERVICE
{(hours of operation)

ESTIMATED LIFE

OTHER SERVICES
PROGRAMS
iseparation of wastas)

EXPANSION PLANS

"OUTSIDE" WASTES
ACCEPTED

POPULATION SERVED

GEOGRAPHIC BOUNDARIES

ET-010-01-01 [RFT e 2IB-F3 1\ APPEND-H\LANDFLL DOC]

Foremost

No scale

Modified Sanitary Landfil
NW-20-6-11-W4M

Evidence of past bumni
Cover when pit full .

MNone

Village of Foremaost

Municipal Solid Waste

Supervised: Sunday, Wednesday, Friday,
Saturday (1-5 pm)

Approximately 10 years

white goods *  wood *  Metals
tires *  pesticide containers

Village of Foremast & surrounding rural residents

H.26



FOREMOST MODIFIED LANDFILL

INFORMATION SIGH ATiTHE ENTRANCE

LANDFILL TRALEE  (Pallets




FUREMUST MODIFIED LANDFILL

NON BURNING
HOUSEHOLD WASTE FIT




CAPITAL COSTS

OPERATING COSTS * O'Sullivan construction 5 yr. contract to dig new pits,
cover and compact

CONTAINMENT/STORAGE - Pesticide containers

ONSITE PROCESSING

PAST/PRESENT /FUTURE
DATA TO ESTABLISH
TRENDS

£7-010-01-01 /RET#ZI5- S UAPPEND-H\LANTIFLL B0 H.29



Futtl MACLEOD MODIFIED LANDFILL

LANDFILL BUILDING

PESTICIDE CONTAINERS STORAGE AREA




FOUH I MACLEDD MODIFIED LANDFEILL

DOMESTIC WASTE PILE

TIRES PILE




GLENWOOD - HILL SPRING TRANSFER STATION

ENTRANCE GATE WITH INFORMATION SIGNS

INFORMATION SIGN
PESTICIDES AREA (Right)




LANDFILLS

QUANTITIES

LOCATION

OPERATION PROCEDURES

(frequency of cover, burn, etc.)

PERMIT CONDITIONS

OWNERSHIP

TYPES OF WASTES

LEVEL OF SERVICE
{hours of operation)

ESTIMATED LIFE

OTHER SERVICES
PROGRAMS
(s=paration of wastes)

EXPANSION PLANS

"OUTSIDE" WASTES
ACCEPTED

POPULATION SERVED

ST0T0-01-01 /RPT# LI 3\ APPEMD-HLANDIEL DOCT

Government of Canada, Deparment of
Agriculture

No scale
Modified Sanitary Landfill

NW-6-9-22-W4M

Permit R.D. #650, June 9, 1983

Government of Canada

Department of Agriculture
Animal Disease Reseach Institute

Lethbridge, Alberta

Materials from the institute & homes located on
Municipal Solid Waste taken by BFI to Lethbridge
Regional Sanitary Landfill

None, Locked gate

None

Government of Canada, Department of
Agriculture, Animal Disease Research Institute only

property

H.31



AMNIMAL DESEASES
RESEARCH INSTITUTE
MODIFIED LANDFILL

GENERAL VIEW OF WASTE PIT



CAPITAL COSTS
OPERATING COSTS * $10,000/year for supervision

CONTAINMENT/STORAGE - Chemical container site

ONSITE PROCESSING * Crushing and shredding of metal and plastic chemical
containers

PAST/PRESENT/FUTURE

DATA TO ESTABLISH

TRENDS

B-01007-01 [RFT# B8 T\ ASPEN D-H\LANDIILL D00 H.34



GRASSY LAKE MODIFIED LANDFILL

WHITE GOODS, METALS

AND WOOD WASTE

PESTICIDE CONTAINERS STORAGE




EALSY LAKE MODIFIED LANDFILL

TIRES PILE

DOMESTIC WASTE PIT




CAPITAL COSTS
OPERATING COSTS * $9600.00 yearly cost of supervisor
CONTAINMENT/STORAGE

ONSITE PROCESSING

PAST/PRESENT/FUTURE * Problems with ground water level
DATA TO ESTABLISH
TRENDS

H.36
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HAYS MODIFIED LANDFILL

TIRES PILE (Left) WOODEN WASTE (Right)

DOMESTIC GARBAGE PIT




OPERATING COSTS
CONTAINMENT/STORAGE
ONSITE PROCESSING

PAST/PRESENT/FUTURE
DATA TO ESTABLISH
TRENDS

70100101 EPTHIIE-53 | AFFIND.HILANDFILL BOC] H.38



TRANSFER STATION Iron Springs

LOCATION * SW-27-11-20-W4M

CAPACITY OF STATION

FREQUENCY OF HAUL

DESTINATION OF LANDFILL - Lethbridge Regional Sanitary Landfill

TYPE « Compaction

OWNERSHIP * Lethbridge Regional Waste Commission .
LEVEL OF SERVICE * Supervised, Locked fence

(haurs of operation) Thursday, Friday 10:00-6:00 pm

Saturday, 2:00-4:00 pm

RECYCLING, COMPOSTING, HAZARDOUS

tseparation of wastes) » Rubble, scrap metal, pesticide, wood waste, tires
POPULATION SERVED * lron Springs & surrounding rural area
GEOGRAPHIC BOUNDARIES

CONTAINMENT/STORAGE - Pesticide containers

E7-010-01-01 RPTHZEE- 8T IAPPENG- HILANDIHEL DOC) H.39



IRON SPRINGS TRANSFER STATION

DRY DISPOSAL SITE (Background)

PESTICIDES STORAGE AREA




TRANSFER STATION
LOCATION

CAPACITY OF STATION
FREQUENCY OF HAUL
DESTINATION OF LANDFILL
TYPE

OWNERSHIP

LEVEL OF SERVICE
{hours of aperation)

RECYCLING, COMPOSTING,
(separation of wastes)

POPULATION SERVED
GEOGRAPHIC BOUNDARIES

CONTAINMENT /STORAGE

E7-040-01-01 fRPTEIIBE-23\|AFPEND-H\LANDRLL DOC)

Jefferson

.« SWB-2-23-W4M

Lethbridge Regional Sanitary Landfill
=  Push Pit

- Chief Mountain Regional Waste Authority

+  Wednesday 10-4:30 - Supervised
HAZARDOUS
»  Pesticide Containers

. Rural ar=a

»  Pesticide Container

H.40



LANDFILLS
QUANTITIES
TYPE
LOCATION

OPERATION PROCEDURES
(frequency of cover, burn, etc.)

PERMIT CONDITIONS

OWNERSHIP

TYPES OF WASTES

LEVEL OF SERVICE
(hours of operation)

ESTIMATED LIFE

OTHER SERVICES
PROGRAMS
{separstion of wastes)

EXPANSION PLANS

"OUTSIDE WASTES
ACCEPTED

POPULATION SERVED

GT-010-0101 MRFTE 22893\ APFEND- HLLAMDFILL DOC]

Lethbridge Regional Sanitary Landiill

« Not available

» Sanitary Landfill

« SW-4-10-21-W4

= Liquid restriction (5%) +  Not allowed to bum

« Contaminated dirt +  Asbestos disposal .

» Kedon Waste Services Ltd.

= Municipal Solid Waste

« 7:30 - 5:30 Monday to Saturday

» scrap metal - ftires

- white goods « pesticide containers
« City of Lethbridge

+ Lethbridge Regional Waste Commission

« Chief Mountain Waste Authority

+ Town of Coaldale

+ Village of Barons

« Village of Coalhurst

H.41



KEDON SANITARY LANDFILL




OPERATING COSTS
CONTAINMENT/STORAGE
ONSITE PROCESSING

PAST/PRESENT/FUTURE
DATA TO ESTABLISH
TRENDS

ST010-0 1401 RPFT# 22653\ LAPPEND- H\ LANDFILL DOC]

= Pesticide containers

H.44



LOMOND MODIFIED LANDOFILL

&
;
S
2
z
B

BURNING WASTES IN PIT




MAGRATH TRANSFER STATION

PAPER BIN (Right)

METALS AND WHITE GOQDS PILE (Center)




TYPE

LOCATION

OPERATION PROCEDURES
{frequency of cover, burn, &te.)

PERMIT CONDITIONS

OWNERSHIP

TYPES OF WASTES
ACCEPTED

LEVEL OF SERVICE
{hours of operation)

ESTIMATED LIFE

OTHER SERVICES
PROGRAMS
{separation of wastes)

EXPANSION PLANS

"OUTSIDE" WASTES
ACCEPTED

POPULATION SERVED
GEOGRAPHIC BOUNDARIES

CAPITAL COSTS

E7-010-01-01 [RFT# 22093\ [APPEND-HLANDFILL DDC]

Manyberries

= Mo scale

- Modified Sanitary Landfill

» SW-24-05-06-W4M

No dumping of asphalt or tar roofing

= No permit

« County of Forty Mile

Municipal Solid Waste

« No supervision, 24 hr access

« pesticde containers » car bodies
+ concrete/rubble »  metals

Hamlet of Manyberries & surrounding rural residents

H.46



MANYBERRIES LANDFILL SITE

ENTRANCE GATE TIRES PILE (Left)

INFORMATION SIGN AT THE ENTRANCE
PERISHABLE WASTES PIT




TRANSFER STATION Welling

LOCATION = NE-20-6-21-W4M

CAPACITY OF STATION

FREQUENCY OF HAUL

DESTINATION OF LANDFILL

TYPE » Push Pit

OWNERSHIP + Authority

LEVEL OF SERVICE = Saturday 10-4:30, Supervised unlocked
(hours of operatian)

RECYCLING, COMPOSTING, HAZARDOUS

(separation of wastes) «  White to disposal sites at Cardston,

Magrath, Glenwood/Hill Spring
POPULATION SERVED
GEOGRAPHIC BOUNDARIES

CONTAINMENT/STORAGE - Pesticide Containers, Chainlink enclosure

7010010 fRPT# 2IB-83\ APPEND:H | LAMDFILL DOC)
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LANDFILLS Milk River

QUANTITIES = Mo scale
+ Approximately 30 yds/day
TYPE + Modified Sanitary Landfill
LOCATION + NW 1/4 22-3-16-WdM
OPERATION PROCEDURES + Open pit
{frequency of cover, bum, etc.) « Bum permits issued
PERMIT CONDITIONS - Permit No. W0148 )
OWNERSHIP « Town of Milk River
TYPES OF WASTES *+ Municipal Solid Waste
ACCEPTED
LEVEL OF SERVICE = Winter - Wedn 1-3, Satu 1-3
(hours of operation) = Summer - Wed 1-4, Sat 1012, 1-4
ESTIMATED LIFE = 2 years
OTHER SERVICES = Tires, metals
PROGRAMS
(separation of wastes)
EXPANSION PLANS « To build a transfer station
"OUTSIDE" WASTES
ACCEPTED

POPULATION SERVED Milk River residents only

GEOGRAPHIC BOUNDARIES - Milk River residents only

CAPITAL COSTS * Loader & pickup truck

E7-010-01-01 RPT 28 23 APPINDHILANDFILL DOC] H.49



MILK RIVER MODIFIED LANDFILL

ENTRANCE GATE WITH LANDFILL BUILDING



MILK RIVER MODIFIED LANDFILL

METALS AND WHITE GOODS PILE (Background)

HOUSEHOLD FIT (Forsground)

HOUSEHOLD WASTE FIT




OPERATING COSTS
CONTAINMENT/STORAGE - Pesticide containers
ONSITE PROCESSING

PAST/PRESENT /FUTURE
DATA TO ESTABLISH
TRENDS

70100101 /RIT$ 2IE-AI\APPEND-H\LANDFILL DOCY H.52



MILS MODIFIED LANDFILL

PESTICIDE CONTAINERS STORAGE

DOMESTIC WASTE PIT




MOUNTAIN VIEW TRAMNSFER STATION

ENTRANCE GATE WITH INFORMATION SIGNS

STATION BUILDING AND RAMP {Right)
PESTICIDES AREA (Background Lefi)




NEW DAYTON OLD LANDFILL SITE

ENTRANCE GATE WITH TRAILER

NFORMATION SiGHN AT THE ENTEANCE




TRANSFER STATION Nobleford

LOCATION « SE-10-11-23-W4

CAPACITY OF STATION

FREQUENCY OF HAUL

DESTINATION OF LANDFILL - Lethbridge Regional Sanitary Landfill

TYPE » Compaction

OWNERSHIP + Lethbridge Regional Waste Commission -
ot O L
RECYCLING, COMPOSTING, HAZARDGUS

{smparation of wastes) Wood, metals, chemicals, industrial oil,

batteries, lawnmowers
POPULATION SERVED + Town of Nobleford & surrounding rural area
GEOGRAPHIC BOUNDARIES « Town of Nobleford & surrounding area

CONTAINMENT/STORAGE - Pesticide containers

70100101 [RPT# IT5-93\ [APPEND-HYLANDFILL DO H.55



NOBLEFORD TRANSFER STATION

CAGED COMPACTION BIN
SPARE BIN (Right)

REAR VIEW OF COMPACTION SYSTEM



NOBLEFORD TRANSFER ETATION

WoOD BIN



CAPITAL COSTS
OPERATING COSTS
CONTAINMENT/STORAGE

ONSITE PROCESSING - Some

PAST/PRESENT,
DATA TO ESTABLISH
TRENDS

EF-010-01-01 RPT#I78-93 JAPPEND-H\ LANDFILL DOC) H.S?



TRANSFER STATION
LOCATION

CAPACITY OF STATION
FREQUENCY OF HAUL
DESTINATION OF LANDFILL
TYPE

OWNERSHIP

LEVEL OF SERVICE
(hours of operation)

Picture Butte

. NW-23-11-21-W4

Lethbridge Regional Sanitary Landfill
= Compaction
+ Lethbridge Regional Waste Commission

-

= T , Wed 10-6, Satu 8:30-12:30

RECYCLING, COMPOSTING, HAZARDOUS

(separation of wastes)
POPULATION SERVED

GEOGRAFPHIC BOUNDARIES

CONTAINMENT /STORAGE

ETO 10001 RPT # ZB-S3APPEND-HLANDALLDOC]

Tires, scrap metal, used oil

« Town of Picture Butte & surrounding rural residents

= Pesticide containers

H.58



LANDFILLS

QUANTITIES

TYPE
LOCATION

OPERATION PROCEDURES
(frequency of cover, burn, etc}

PERMIT CONDITIONS

OWNERSHIP

TYPES OF WASTES
ACCEPTED

LEVEL OF SERVICE
{hours of cperation)

ESTIMATED LIFE

OTHER SERVICES
PROGRAMS

{separation of wastes)
EXPANSION PLANS

"OUTSIDE® WASTES
ACCEPTED

POPULATION SERVED

GEOGRAPHIC BOUNDARIES

GT010-01-01 RPTE ITE-F3\ APPERN D LANDIFILL DOC |

Pincher Creek (Cowley Landfill)

= 30,158 tonnes (1992
= 12,299 tonnes (1990)

+ Sanitary Landfill

« W-8-7-1-W5M

Pit compacted
Wind fences

+ Allowed to burm wood
Permit under Chinook Health Unit

M.D. 9 - Pincher Creek
M.D. of Crowsnest
Town of Pincher Creek

« Residential commercial
non-hazardous (i.e., Hydrocarbon contaminant soil

= Winter, Mon-5at, 9:00-4:30
Summer, Mon-Sun, 2:00-4:30
« Supervised - limited access

+ Opened in 1976 - 80 years (1/2 section)

« Tire, metals, white pesticide containers,
used ail tank, woafaods‘

» Soon: Ft. Macleod, Granum,
B M.D. Willowcreek-possibilities

H.55



CROWSNEET - PINCHER CREEK
SANITARY LANDFILL

ENTRANCE GATE. LANDFILL BUILDING (Background)

INFORMATION SIGN AT THE GATE




CROWSNEST - PINCHER CREEK
SANITARY LANDFILL

DOMESTIC WASTE PIT

CONSTRUCTION AND METALS AREA




OPERATING COSTS « Supervision costs
CONTAINMENT/STORAGE -+ Pesticide containers
ONSITE PROCESSING

PAST/PRESENT/FUTURE
DATA TO ESTABLISH
TRENDS

ET010-01-0 /RFT# 22883\ APPEN (- H\LANDFILL DGOC] H.62



RAYMOND TRANSFER STATION

TRASFER STATION INFORMATION SiGH



lANUFIﬁS
QUANTITIES
TYPE
LOCATION

OPERATION PROCEDURES
(frequency of cover, burn, etc)

PERMIT CONDITIONS
OWNERSHIP

TYPES OF WASTES
ACCEPTED

LEVEL OF SERVICE
(hours of operation)

ESTIMATED LIFE

OTHER SERVICES
PROCRAMS
{separation of wastes)

EXPANSION PLANS

"OUTSIDE" WASTES
ACCEPTED

POPULATION SERVED
GEOGRAPHIC BOUNDARIES

CAPITAL COSTS

B7-010-01.01 RPT# 22291\ APPENDLHALANDFILL DOC]

Shouldice Landfill
* No scale
+ Modified Sanitary Landfill

» SE 1/4 22-20-22-W4M

* No known Permit - Approval from Health Unit
+ County Regional Waste Autharity

* Munidipal Solid Waste

+ Locked gate, Wednesday 1-5, Friday 1-5

« Out of space - to be dosed

« metals

» Hamlet of Shouldice & surrounding County residents

H.64



SHOULDICE MODIFIED LANGFILL

ACCESS ROAD

WASTES IN PIT




LANDFILLS Skiff

QUANTITIES .
TYPE ;
LOCATION .

OPERATION PROCEDURES
{frequency of cover, burn, etz.)

PERMIT CONDITIONS .

OWNERSHIP .

TYPES OF WASTES .
ACCEPTED

LEVEL OF SERVICE .
({hours of operation)

ESTIMATED LIFE

OTHER SERVICES
PROGRAMS
(separation of wastes) .

EXPANSION PLANS

"OUTSIDE" WASTES
ACCEPTED

POPULATION SERVED
GEOGRAPHIC BOUNDARIES -
CAPITAL COSTS

OPERATING COSTS

E7-010-01-01 FT S 22R-93APPEND-HL LANDRILL DOC)

No Scale
Modified Sanitary Landfill
LSD 05 SW-23-06-14-W4

Cever when pit full

Mo Permit

County of Forty Mile

Municipal Solid Waste

Mot Supervised, 24 hour access

None

40 mile radius

H.66



EKIFF MODIFIED LANDFILL

WASTE DISPOSAL FIT




ENTRANCE GATE WITH INFORMATION SIGNS
PESTICIDES AREA (Back)

STATION BUILDING AND RAMP




INFORMATION SKSN AT THE ENTRANCE

GENERAL YIEW AT THE STATION




CAPITAL COSTS - Equipment
OPERATING COSTS « Labour
CONTAINMENT /STORAGE

ONSITE PROCESSING

PAST/PRESENT/FUTURE
DATA TO ESTABLISH
TRENDS

ETB10-01-01 /RPT #2253\ APPENG-H\LANDALL DOC] H.71



REGULATION SIGN

REGUILATION SIGN




CLEARING HOUSE AREA. BARRELS PILE (Right)

TIRES PILE (Background)




WGoQoD PIT

WHITE GOODS (Left)



CAPITAL COSTS + Collection truck & land
OPERATING COSTS + Labour, contract for landiill operation
CONTAINMENT/STORAGE - Pesticide containers

ONSITE PROCESSING

PAST/PRESENT/FUTURE
DATA TO ESTABLISH
TRENDS

E7M0-01-01 APTRIIS- ST APPEND-H LANGRILL DOC
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PESTICIDES, WOOD WASTE
AND TIRES STORAGE AREAS (Background)

CONSTRUCTION AND DEMOLITION PIT (Foreground)
HOUSEHOLD WASTE PIT (Background)




OPERATING COSTS

CONTAINMENT/STORAGE
ONSITE PROCESSING

PAST/PRESENT/FUTURE
DATA TO ESTABLISH
TRENDS

E7-0V0-00-01 [RPT ZZESN | LAPPEND-H LANDSILL THOC]

Pesticide containers

H.75
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PESTICIDE CONTAINERS STORAGE




GENERAL VIEW

VULCAN MODIFIED LANDFILL

MISCELLANEOUS METALS (Foreground)
COUNTY TRANSFER STATION (Background)




CAPITAL COSTS
OPERATING COSTS - $2515/month
CONTAINMENT/STORAGE

ONSITE PROCESSING

PAST/PRESENT/FUTURE
DATA TO ESTABLISH
TRENDS

ET-D100101 RPTH 23007\ APPEND-H\LANDFAILL DOC] H.78



BURMABLE WASTES ONLY (trees ste.)

HOUSEHOLD AND GARDEN WASTE FIT




APPENDIX H
PHOTOS OF GPS RECYCLING



GPS RECYCLING

718 - 32 Street
LETHBRIDGE, ALBERTA
Phone : (403) - 329 - 48438

SITE ENTRANCE AND SCALE

&S i =
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HORSE TRAILER MODIFIED
FOR COLLECTING RECYCLABLES
IN RURAL AREAS
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REVIEW OF COMPOSTING TECHNOLOGIES



A REVIEW OF COMPOST TECHNOLOGIES

Composting is defined as the controlled biological decomposition of organic materials,
Commonly, this definition is further restricted to aerobic degradation techniques.
However, in this description, anaerobic technigues will also be examined,

This description discusses five distinct aerobic composting techniques. These are:

. windrowing;

. aerated static piles;

. mixed in-vessel systems;

. non-mixed in-vessel systems; and
. channel or trough systems.

All of these techniques can be implemented at a scale relevant to small and medium sized
communities. Additionally, backyard scale techniques take various forms, and are also
addressed.

The state-of-the-art in aerobic, anaerobic, and backyard systems is described in the
following subsections.

Windrow Based Systems

Windrow based systems are among the most common, and least expensive, composting
systems available. They have a long history of usage for specific materials such as
agricultural wastes, yard wastes, and sewage sludges. There are definite economies of
scale involved with windrow based systems which manifest themselves in the affordability
of equipment (low volume range), and materials handling and site capacity requirements
(high volume range).

A typical windrow based composting operation would occur on a well graded, well drained

surface upon which long (often in the order of one hundred metres or more) triangular
sectioned, or loaf shaped, piles are formed. The windrows are turned on a regular basis (to

Stanley Industrial Consultants Lid. 1.1



temperatures cause windrow exteriors to freeze, and using forced aeration systems to
supplement the oxygen transferred via mechanical turning of the windrows (see 'In-Vessel
systems’ for a discussion of hybrid windrow/aerated static pile systems).

Windrow operations can be operated continuously, with fresh material added at one end
and mature compost removed from the other, or in a batch mode, with dedicated
windrows representing a few days or weeks worth of material. The choice of operating
method will depend on factors such as organics receiving frequency, availability of
equipment, and availability of labour.

In general, a well operated windrow based compasting system will:

-

. mix the composting mass thoroughly enough that all materials will be
exposed to the highest temperatures in the core of the windrow;

. attain temperatures required under relevant legisiation for pathogen kill and
weed seed destruction, and maintain these temperatures for the stated
length of time;

. have good materials handling procedures, inventory control, and a
recording system for input materials and product sales/end uses;
adequately control insects and not attract rodents;
not generate offensive odours;

. not contaminate surface or groundwaters; and

. produce a mature product that will not decompose appreciably after it
leaves the fadility or is placed in temporary storage.

Whether or not the finished product meets prescribed standards for heavy metals,
synthetic organics, or physical contaminants is primarily a function of the source of the raw
organics and any quality control and processing exercised prior to compasting operations.

Operating windrow based systems outdoors in northern climates offers a number of
challenges. Of critical importance is the windrow size. Unfortunately, this is often dictated
by an inappropriate choice of windrow turner; therefore, loader based systems may offer
greater flexibility (and cost savings) for those areas subject to severe winters. Another

Stanley Industrial Consultants Ltd. ).3



Aeration is achieved by blowing air through, or drawing air into, the static pile. The choice
of which method, or pattern of alternating methods, is a function of the degree of control
over odours desired (if high, then drawing is better because the air can be discharged
through a biofilter), the desire to cool or heat the pile or ambient air, and moisture control
considerations. Irregular aerating patterns and the alternating of blowing and drawing are
also often attempts to avoid problems such as channelling of air through the compost pile.

Improvements to the aerated static pile process include the addition of an insulating layer
of mature compost, wood chips, or other material to insulate and retain heat and expase
all incoming material to the intemal conditions of the pile, and the contralling of ambient
environmental conditions by enclosing the piles in a building or roofed structure.

In addition, aerated static piles require careful and creative blending and mixing of input
materials to achieve the optimum feed for the process. Since materials are not disturbed
during the process, initial material preparation is critical. A secondary consideration relates
to adequate interparticle spaces which are required for good distribution of air throughout
the pile. This porosity is best achieved by:

. the use of a bulking agent;
. the use of a non-uniformly sized source material;
. the avoidance of excessive size reduction, which causes densification; and

. adequate mixing of all materials to achieve a relatively homogeneous blend.

Aerated static piles can be designed to be operated outdoors under northemn conditions.
Critical design factors specific to winter conditions include pile size and the thickness of
the insulating layer of mature compost or other material,

In addition, northern conditions provide opportunities for hybrid turned windrow/aerated
static pile systems. These systems would operate as turned windrows during the
spring/summer/fall months, but would be converted to static piles for winter operation to
better retain process heat. The downside of these hybrid systems is the need to maintain
additional equipment which remains idle during certain portions of the year.

Stanley Industrial Consultants Lid. J.5



system which deposits the material onto a synthetic net lining the floor of the tunnel. A
winch attached to the net is used to drag finished compost out of the tunnel.

Oxygen is supplied through peffurminns in the tunnel floor, and process air is drawn from
the head space above the composting mass. Some of this process air Is recirculated
through the tunnel fioor along with makeup air to supplement the oxygen level, while the
rest is exhausted either directly outside or outside via an odour control system such as a
biofilter. Temperature is often controlled using steam or a heating element, and cool water
sprays. Moisture can be modified slightly, but generally the proper moisture content must
be achieved prior to placing materials in the tunnel. Similarly, the desired mix of
compostables must be achieved before composting in the tunnel.

Tunnel systems have significant potential for use in the composting of the organic portion
of the municipal waste stream, as well as a large variety of other materials, Input
homogeneity is critical for these systems since there Is no cushing or mixing within the
composting chamber. Therefore, a heavy emphasis will need to be placed on organics
segregation, prewetting, and blending to achieve safisfactory composting results with
tunnel systems, The pre-compasting processing effort could be greatly curtailed if the
organics are source separated and facility operators are knowledgeable and creative about
blending materials for optimum degradation. Finished compost structure can then be
controlled using good screening equipment.

Mixing Reactors

Mixing reactor systems can either be rotating vessel type systems or stationary vessels with
moving internal paddles or other mixing mechanism such as moving floors. Aerobic
conditions are maintained by constantly exposing all the organics to air in the reactor.
Many systems mechanically supplement oxygen levels by blowing in air. Flanges and
blades within the reactors tend to break up clumps of material in these systems, and large
inerts such as rocks and bricks tend to pulverize organics and increase the surface areas
available to organisms for degradation. These systems are also ideal for adding additional
materials, such as bulking agents or water, to enhance process performance during system
operation.

Stanley Industrial Consultants Ltd )7



Other researchers consider the difference between anaerobic composting and anaerobic
digestion to be largely a matter of objective. For instance, if the objective is to produce
methane, the preferred descriptive is anaerobic digestion or biogasification. If, however,
the primary objective is the production of a stable organic material, the preferred term is
anaerobic composting. Lastly, a distinguished researcher attempted to dlarify the
terminology muddle by taking the paosition that anaerobic digestion occurs when the
source material is in a liquid or slurried form, while anaerobic composting takes place
when the source material is in a solid form.

For all practical purposes all of these terms describe the same fundamental process. This

is the biological breakdown of organic materials by bacteria, mﬂ'aeabsenceufuxygm
(anaerobic), into methane, carbon dioxide, and intermediate compounds.

Anaerobic systems gained widespread use for the stabilization of sewage sludge during the
twentieth century. Today, there are hundreds of successfully operating anaerobic digestion
systems operating at sewage treatment plants in North America. Their primary function is
to reduce the pathogen levels in the settled solids (usually in the range of 5% to 10% solids
content) from municipal sewage, to control odours, and to produce a relatively stable end
product that can be safely landspread, aerobically composted, landfilled, incinerated, or
ocean disposed. Many fadilities recover the energy value of the methane on-site, however
this practice is not ubiquitous.

During the early to middle periods of this century, these systems competed with aerobic
systems in the field of solids decompoasition (including MSW) and co-treatment of solids
with sludges. Various operational difficulties such as odours, incompletely stabilized end
products, process sensitivity, and noxious intermediate substances such as fatty acids,
aldehydes, alcohols, and hydrogen sulphide led to the virtual abandonment of these
systems for the stabilization of MSW.

The energy crises of recent decades have rekindled interest in anaerobic systems for high

solids content wastes due to their ability to produce high quality methane (natural gas). A
substantial amount of research is currently being conducted at the present time.

Staniey Industrial Consuttants Lid. J.9



The maturation of the environmental movement during the 1980’s, and the realization by
many people that the environment is not an issue but rather a place in which they live,
caused people to look at what they could do at home to relieve some stress on their piece
of the planet. In addition, a growing waste management crisis, manifesting itself in the
form of environmental emotion, dwindling landfill space and increasing disposal fees,
spurred many governments, environmental organizations, and individuals to encourage
home composting on a broad basis in urban locations.

The late 1980's and early 1990’s have witnessed a surge in the amount of information
available to individuals to build or buy, and operate their own home composting units.
Many municipalities, and other organizations, have sponsored demonstration sites which
people can visit to see various techniques at work. Also popular are compost hotlines, cost
sharing programs for bin purchases, pamphlets and informational guides, videos,
presentations ta school groups, and the training of volunteer master compostors who will,
in-turn, train others.

There are a tremendous variety of ways to compost on a very small, or backyard, scale.
These can be broken down into a number of broad categories which indude:

1 Green manures (or leave it on the ground methods) in which organics such as
leaves, grass clippings, and garden wastes are spread on the ground surface and
left to decompose, or worked into the surface by tilling. Often these materials
provide an additional function such as suppressing weeds and preventing excessive
moisture loss from the soil below.

2. Trenching systems in which organic materials, including food wastes and even
limited animal products, are placed in a trench and covered with soil. These
methods include an English method which rotates trenches, plantings, and garden
paths on a three year cycle, and post hole methods where organics are simply
dropped into an augured hole and covered with a light layer of soil each time.
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6. Non-turned, enclosed systems. These systems are suitable for only small waste
quantities such as kitchen wastes. Another system should be used to handle other,
bulkier, materials such as yard wastes. One common form of this system which is
gaining popularity is the cone digester. These systems work similarly to trenching
systems with a number of physical enhancements such as their ability to trap and
store solar energy, convenience for addition of organics (no digging or covering
with soil required), and their neat, compact, and often aesthetically pleasing
appearance. Large volumes of materials are likely to decompose anaerobically in 3
system of this type which would lead to odours and attraction of pests if not well
sealed.

Backyard compostors are not backyard landfills. Some degree of control is required for
all of the above systems. For the green manure, trenching, and non-tumed enclosed

systems, this control is generally limited to selecting the right materials and not overloading
the system’s ability to deal with the organics.

Other Organics Management Techniques

Other organics management techniques are available. Three of these are:
. landspreading;
. animal feeds; and

. vermicomposting.

Each of these techniques is described below:
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