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SECTION 1.0 
INTRODUCTION 

1.1 BACKGROUND 

The City of Dryden (City), with a current population of just over 8,000, is located in North 
Western Ontario, on the Trans-Canada Highway, about 360 km west of Thunder Bay and a 
similar distance east of Winnipeg.  The community is home to a large paper mill, which 
traditionally has been the primary employer in the area.  Established close to 100 years ago, 
Dryden has experienced steady growth and has become a stable community, providing 
services to the surrounding agricultural area, to other industries in the area and to the many 
surrounding communities. 

The Corporation of the City of Dryden was recently formed through the amalgamation of 
Dryden and Barclay, which was a largely rural area east of Dryden.  The amalgamation of the 
communities increased the area of Dryden significantly, from 16 to over 70 km2; however, the 
area serviced with typical urban municipal infrastructure remains as the former Town of 
Dryden area.  With this growth has come a demand for expanded municipal services to new 
residential and commercial areas. 

The business climate in Dryden at the present time appears to be excellent.  New retail outlets 
have been developed recently including a new IGA Market Garden, Loblaws, Canadian Tire 
Store and a new Mark’s Work Warehouse.  In addition, some existing stores have or are in the 
process of expanding, including Wal-Mart and Extra Foods Store that is adding a clothing 
section.  Much of the new building and expansion is taking place adjacent to the Trans-Canada 
Highway and as a result the downtown area is suffering to some extent.  Overall, however, the 
new and expanded outlets have been positive for Dryden, since the business community has 
witnessed a larger draw from surrounding communities such as Vermilion Bay, Dinorwic, 
Hudson and Sioux Lookout. 

The Ministry of Transportation of Ontario (MTO) completed a feasibility study in 2004, 
which examined alternatives and selected a preferred route for a Highway 17 Bypass which 
could ultimately relocate the Highway 17 corridor from its present alignment to an alignment 
north of the community.  The City opposes the relocation of the Corridor, fearing a loss of 
business for the community. 

The Weyerhaeuser Mill in Dryden recently completed a major expansion, but then 
experienced a reduction in their workforce due to market conditions.  The lumber and paper 
industry remains, however, the largest employer in Dryden, and is generally stable. 
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In recognition of the demand for expanded infrastructure, and with the knowledge that 
standards for drinking water, environmental protection and other systems are becoming more 
stringent and that existing infrastructure is aging and is in need of upgrading, the City has 
established the need for this comprehensive study.  In March 2003, Earth Tech (Canada) Inc. 
was retained by the City to complete this broadly based Land Use Implementation and 
Servicing Plan Study.  This study evaluates the state of the current infrastructure, identifies 
shortcomings and upgrading requirements for the current and anticipated future population 
levels, and presents a comprehensive plan for managed, orderly system upgrading over the 
next 15 to 20 years. 

1.2   DRYDEN URBAN DEVELOPMENT 

Since its beginnings in 1910 the urban area of Dryden has expanded outward from what is 
now the downtown core area.  Initial expansion occurred to the south and east, and then to the 
north; with the bulk of the existing infrastructure built before 1970.  Much of this older 
infrastructure remains in place. 

Development since 1970 has been moderate, but included the servicing of industrial and 
commercial areas in the north part of the City.  More recently, services from the south end of 
the City have been extended across the Wabigoon River. 

1.3   WASTEWATER COLLECTION AND TREATMENT SYSTEM 

The urban area of the City is serviced by a gravity wastewater collection system, with sewage 
lift stations, trunk and interceptor sewers conducting flows to the wastewater treatment plant.  
Two large trunk/interceptor sewers, the Wabigoon River Trunk Sewer and the Swanson’s 
Creek Interceptor Sewer collect all flows from the City.  Five sewage lift stations pump 
wastewater through the system to the trunk and interceptor sewers. 

The wastewater treatment plant is located in the north end of the City and comprises three 
package activated sludge plants, with preliminary treatment, sludge digestion and effluent 
disinfection.  The plant is experiencing physical deterioration and is considered to be at or 
near capacity. 

1.4 WATER SUPPLY TREATMENT AND DISTRIBUTION SYSTEM 

The City obtains its drinking water from the Wabigoon River.  Water is treated through a 
flocculation, coagulation, sedimentation process, followed by filtration.  Treated water is 
stored in a below ground, 8,000 m3 reservoir and then pumped to the distribution system 
through three high lift pumps. 
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Water is distributed throughout the City through a larger 300 mm feeder mains and a network 
of smaller diameter pipes, with hydrants and valves as required. 

1.5 STORM DRAINAGE SYSTEM 

Throughout most of the City, the streets are built with an “urban” cross-section, i.e., curbs and 
gutters with underground drainage systems.  The City is serviced by a network of storm 
sewers, which generally direct runoff to the Wabigoon River and its tributary creeks.  The City 
has recently undertaken major drainage works to address flooding problems during extreme 
wet weather events. 

1.6 FUTURE GROWTH 

The City is experiencing a demand for growth, which is now being constrained by insufficient 
wastewater capacity and an inadequate understanding of the overall system limitations or 
opportunities.  There is a growing demand for improved sewer and water services in the rural 
areas of the former Barclay.  In addition, private land owners are considering further 
development.  This growth will only be encouraged by the Province’s policy of disallowing 
development outside of organized municipal organizations.  North Dryden has been identified 
as a priority for commercial, institutional and residential in growth. 

1.7 STUDY SCOPE 

The objective of the study was to provide a comprehensive implementation tool, which will 
guide the City through its next 15 to 20 years of growth in the maintenance, upgrading and 
expansion of its municipal infrastructure.  As well, throughout the assessment of existing City 
facilities, the development of recommendations for future growth and associated upgrading 
provisions, the principals of public involvement, environmental sustainability and effective 
access to data have been maintained. 

The study was carried out for approximately 22 months.  The original scope of work, as noted 
earlier, encompassed the evaluation of the water, wastewater and drainage infrastructure in the 
City. 

The scope of the study was increased significantly in 2004 with the addition of a Highway 17 
Corridor Study and the North Dryden Development Plan.  These studies are included as 
Appendix A of this “Land Use” Study. 

Throughout the course of the study Earth Tech (Canada) Inc. and the City cooperated closely 
to clearly document the existing infrastructure and its current operation.  The contributions of 
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the City staff, in providing documents, conducting flow monitoring programs and in providing 
guidance to the Earth Tech team, are an integral part of this report. 

The Ministry of the Environment (MOE) Class Environmental Assessment (EA) was followed 
throughout the course of the study.  Basic steps including problem identification, 
consideration of alternative and public consultation were incorporated into our work plan. 

The consulting team involved in the preparation of this study was led by Earth Tech (Canada) 
Inc., with two sub-consultants providing planning expertise.  These firms are Landmark 
Planning and Design, and Meridian Planning Consultants. 
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SECTION 2.0 
MASTER PLAN CLASS ENVIRONMENTAL ASSESSMENT 

2.1 INTRODUCTION 

The City of Dryden (City) has completed a Land Use Implementation and Servicing Plan for 
the City and surrounding study area.  The City initiated the comprehensive review of the 
City’s municipal infrastructure to allow the City to plan and budget for the required upgrading 
or expansion of the municipal infrastructure systems over the next 16 years.  The result of the 
review is the Land Use Implementation and Servicing Plan. 

The Study incorporates the following: 

• Land use projections to 2020. 
• Water, wastewater and drainage infrastructure requirements to 2020. 
• Water, wastewater and drainage servicing plans for currently unserviced areas. 
• Budget projections for infrastructure upgrading. 
• Amendments to the City Official Plan. 
• The Final Report will be web-enabled for use by the public and potential investors in 

the City. 

The Land Use Implementation and Servicing Study provides the basis for the City’s water, 
wastewater and drainage infrastructure servicing requirements for both existing development 
and future development associated with the community’s ultimate “build-out” to its urban 
boundary limits as defined in the City’s Official Plan. 

The City of Dryden Official Plan (Official Plan) was adopted by the City Council on 
April 17, 2000 and approved by the Province of Ontario on October 4, 2002.  The Official 
Plan is a comprehensive document that contains objectives and policies established by City 
Council that accommodates the physical development of Dryden.  It is the pivotal blueprint for 
all municipal planning and development activities.  The map (Figure 3.1) shows the overall 
land use policy areas for the City. 

The City’s official Plan lists the following community development objectives: 

• To direct new residential development primarily to the urban serviced area of the City. 
• To limit development in the unserviced area in size and number, except where the 

development consists of a resource-based industry that requires a large land area and 
is compatible with the uses of the area. 

• To ensure that there are sufficient lands designated to provide for expansion of 
existing industrial development and encourage compatible new industries that will 
diversify the City’s economy. 

• To develop the City as a focus for industry, trade, commerce and services throughout 
the District and North-western Ontario. 
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• To improve the quality of life for existing and future residents by improving parkland 
and recreational facilities, encouraging a high standard of property and building 
maintenance and providing opportunities for a wide range of employment. 

• To protect important natural resources such as wildlife habitat areas, wetlands and 
aggregates to ensure the preservation of agricultural activities where they presently 
exist. 

• To provide a range of housing opportunities that will meet the physical and financial 
needs of an aging population and be able to respond quickly to changing needs 
associated with a resource-based economy. 

2.1.1 Background 

The City is currently serviced by municipal water, sanitary sewers and land drainage facilities 
in the main built-up areas of the City.  However, some outlying areas are not serviced and 
currently unserviced lots/households use ground water wells and septic fields for water supply 
and wastewater disposal.  Drainage in these areas is either natural or via roadway ditches.  
Even without the future servicing of the City’s outlying communities by water and sanitary 
sewers, development activity and interest in the City is increasing and will continue to do so in 
the near future. 

2.1.2 Class Environmental Assessment (EA) Master Plan Process 

All municipalities in Ontario, including the City, are subject to the provisions of the 
Environmental Assessment Act (EAA) and its requirements to prepare an Environmental 
Assessment (EA) for most public works projects.  The Ontario Municipal Engineers 
Association (MEA) "Municipal Class Environmental Assessment" document (June 2000), 
provides municipalities with a five-phase planning procedure approved under the EAA to plan 
and undertake all municipal sewage, stormwater management, water and transportation 
projects that recur frequently, are usually limited in scale, and have a predictable range of 
environmental impacts. 

The Class EA document also serves as a public statement of the decision-making process 
followed by municipalities in the planning and implementation of needed infrastructure. 

Figure 2.1 illustrates the process followed in the planning and design of projects covered by a 
Class EA, including the City’s Land Use Implementation and Servicing Plan.  The figure 
incorporates steps considered essential for compliance with the requirements of the EAA that 
are summarized below. 

Phase 1 Identify the problem (deficiency) or opportunity.  In the case of this study, to 
address the current and future water, sanitary sewer and stormwater and roadway 
infrastructure requirements. 
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Phase 2 Identify alternative solutions to address the problem or opportunity by taking into 
consideration the existing environment and establish the preferred water, sanitary sewer and 
stormwater and roadway strategy-solution accounting for public and agency review and input. 

Phase 3 Examine alternative methods of implementing the preferred solution based upon 
the existing environment, public and government agency input, anticipated environmental 
effects and methods of minimizing negative effects and maximizing positive effects. 

Phase 4 Document, in an Environmental Study Report, a summary of the rationale and 
the planning, design and consultation process followed in the project and make such 
documentation available for scrutiny by review agencies and the public. 

Phase 5 Complete contract drawings and documents; proceed to construction and 
operation and monitor construction for adherence to environmental provisions and 
commitments.  Where special conditions dictate, also monitor the operation of the completed 
facilities. 

Based on the MEA Class EA document, projects are classified as either Schedule “A”, “B” or 
“C” projects.  Each of these classifications requires a different level of review to complete the 
requirements of the Class EA, and thus comply with the EAA, as noted below: 

Schedule “A” Projects are limited in scale, have minimal adverse effects and include 
the majority of municipal sewage, stormwater management and water operations and 
maintenance activities.  These projects are approved and may be implemented without 
following the Class EA planning process. 

Examples of Schedule “A” projects include replacement/expansion or new stormwater ponds 
and sewers where all such facilities are located within the municipal road allowance or an 
existing utility corridor site.  As such, these projects are pre-approved and subsequently do not 
require any further planning and public consultation. 

Schedule “B” Projects have the potential for some adverse environmental effects.  The 
proponent (i.e., the City) is required to undertake a screening process involving mandatory 
contact with directly affected public and relevant review agencies to ensure that they are 
aware of the project and that their concerns are addressed.  Schedule “B” projects require that 
Phases 1 and 2 of the Class EA planning process be followed and a Project File report be 
prepared and submitted for review by the public.  If there are no outstanding concerns raised 
by the public and/or review agencies, then the proponent may proceed to project 
implementation.  If however, the screening process raises a concern that cannot be resolved, 
then the Part II Order procedure (commonly referred to as a “bump-up”) may be invoked.  
Alternatively, the proponent may voluntarily elect to plan the project as a Schedule “C” 
undertaking. 
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Schedule “B” projects generally include improvements and expansions to existing facilities 
where there is the potential for some adverse environmental impacts.  Examples of relevant 
Schedule “B” projects include activities such as construction of new stormwater ponds-sewers 
where such facilities are located outside of an existing municipal road allowance or utility 
corridor or involves water crossings.  Similarly, the construction of a new road or intersection 
improvements would also follow the Schedule “B” (Phases 1 and 2) planning process.  As a 
result, the proponent is required to proceed through a screening process including consultation 
with those who may be affected. 

Schedule “C” Projects that have the potential for significant environmental effects must 
precede under the full planning and documentation procedures (Phases 1 to 4) specified in the 
Class EA document.  Schedule “C” projects require that an Environmental Study Report be 
prepared and submitted for review by the public.  If concerns are raised that cannot be 
resolved, then the Part II Order procedure may be invoked. 

Schedule “C” projects typically include the siting-construction of new facilities and major 
expansions to existing facilities, such as water or wastewater treatment plants.  These projects 
precede through the complete (Phases 1 to 4) EA planning processes outlined in the Class EA 
document. 

Master Plan Planning Process 

The MEA June 2000 Class EA document recognizes that in many cases it is beneficial to 
begin the planning process by looking at the overall infrastructure system prior to dealing 
exhaustively with individual development applications and associated project specific issues.   

Water, wastewater, and drainage and transportation infrastructure Master Plans, generally 
differ from project specific studies in several key aspects.  For example, long range planning 
enables the City to identify opportunities and be proactive in addressing issues before they 
become a problem.  The following distinguishing features are considered important if the 
integration of Master Planning with traditional Class EA planning and design is to be 
successful: 

▪ Master Plans are not typically undertaken to address a specific problem.  The scope 
of these studies is broader and, in this case, includes an analysis of the projected 
water, wastewater, and drainage and transportation requirements to outline a 
framework for future works and development proposals. 

▪ Master Plans typically recommend a set of works that are distributed geographically 
throughout the study area and that are to be implemented over an extended period of 
time.  These works may be implemented as separate projects, but these works are 
part of a larger infrastructure system. 

By following the Class EA Master Plan process, the City will satisfy the first two phases in the 
planning and design process of the Class EA, after which all Schedule “A” projects may be 
implemented with implicit EAA approval.  All Schedule “B” projects require documentation 
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and consultation (i.e. Phase 2) leading to filing of the Master Servicing Plan Notice of 
Completion to review agencies, affected land owners and the public.  If no Part II Order 
requests (“bump-ups”) are received, then the Schedule “B” projects may be implemented with 
implicit EAA approval.  Any Schedule “C” projects would require additional study (i.e. Phase 
3) and preparation of an Environmental Study Report (Phase 4) to satisfy the Class EA 
planning process.   

2.2 STUDY AREA 

The study area encompasses the entire City.  The City boundaries extend northward from the 
north shore of Wabigoon Lake, bounded by Gordon Road to the west, Airport Road to the east 
and Leach, Theil, Lyle and Anton road form the northern boundary.  The study area is shown 
in Figure 2.2. 

2.2.1 Climate 

The climate of the City is similar to the English River climatic region.  Total precipitation 
amounts to about 635 mm annually made up of about 2,030 mm of snow and 432 mm of 
rainfall.  Potential evapo-transpiration is about 530 mm.  Mean annual temperature is about 
1.1oC while the mean temperatures are –18.5oC in January and 17.5oC in July.  The mean 
annual frost-free period is about 108 days long (May 30 to September 15) (Flood Risk 
Mapping Study, 1987). 

2.2.2 Land 

2.2.2.1 Physiography 

Dryden is located in a northwest-trending lowland characterized by undulating, slightly 
knobby topography of low relief typical of the Wabigoon Lake, Dinorwic Lake and the eastern 
branch of the Wabigoon River (Roed, 1980).  Elevations range from 366 to 396 m.  Much of 
the terrain is underlain by clay and in places it is presently being farmed, especially north of 
the City.  Dryden occupies an area of lower relief than its east which is a continuation of the 
regional lowland that flanks the basins of Wabigoon Lake and Eagle Lake to the west. 

Of special interest is the moraine-like features that are topographically prominent and in 
contrast to other physiographic features of the area.  These ridges are all at elevations of 
approximately 450 m.  Many have a broad, flat top, are bordered by a scarp, and flanked by 
relative steep slopes that range from 15 to 25 m in height.  The flanks of some of these 
landforms are clearly marked by a series of narrow, raised shorelines (less than 1 m in height) 
that are difficult to recognize on the ground.  Other ridges have hummocky and kettled 
surfaces. 
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2.2.2.2 Geology 

The Wabigoon Lake area is underlain by crystalline bedrock of Precambrian age, which is 
covered with a discontinuous mantle of Quaternary surficial deposits.  The bedrock geology of 
the area is in the Superior Structural Province of the Canadian Shield and the Wabigoon Belt 
is underlain by two contrasting bedrock types, both of Early Precambrian age.  The oldest and 
most widespread group of rocks is supracrustral in origin and includes highly folded mafic and 
minor felsic metavolcanics.  These rocks are overlain by belts of folded metasediments, 
particularly in the northern part of the area.  Some moderately-sized mafic to ultra mafic and 
felsic intrusive bodies also occur in the metavolcanic-metasedimentary belts. 

Although the area was affected by several stages of continental glaciation during the 
Pleistocene, only deposits of the last glaciation, the Laurentide of Wisconsinan age, are 
preserved in the Wabigoon Lake area.  The ice began to advance approximately 100,000 years 
ago and traveled as far south as central Wisconsin before receding.  The ice disappeared from 
the Wabigoon Lake area about 15,000 years ago.  Widespread stagnation of the ice mass 
resulted in the deposition of a variety of surficial materials.  Till was deposited directly by the 
ice in the form of ground moraine and hummocky moraine.  Meltwater from the glacier 
formed glaciofluvial outwash deposits, kames, and many of the major moraine-like features in 
the area.  Ponded meltwater accumulated in lowlands to form glacial lakes.  As these lakes 
grew and coalesced they formed a part of an enormous body of water called Glacial Lake 
Agassiz.  Deposits of glaciolacustrine silt and clay occurred in lowlands throughout the area, 
but in some localities, bedrock hills were swept clean of unconsolidated material during high 
stages of Glacial Lake Agassiz as evidenced by numerous bare bedrock knobs.  In other areas, 
the bedrock topography was completely covered with lake deposits.  In rocky uplands, the 
glacier over deepened valleys, rounded off bedrock outcrops, and left scattered deposits of 
moraine and boulders. 

The complete disappearance of glacial ice and gradual draining and dry up of the glacial lake 
marked the end of the Pleistocene Stage of the Quaternary Period of the area.  Since that time, 
about 9,000 years ago, modern streams have developed alluvial flood plains and organic 
deposits have accumulated in wet depressions.  These deposits are non-glacial in origin and 
together with various glacial materials comprise the variety of unconsolidated deposits that 
form a discontinuous mantle over bedrock in the Wabigoon Lake area. 

The surface geology of the existing City is primarily glaciolacustrine materials consisting of 
raised (abandoned) beach forms (LB), delta (LD) or plain (LP), the latter occurring primarily 
towards the eastern portion of the City limits.  The City’s currently built-up area is surrounded 
by glaciofluvial deposits consisting of delta moraine to the east, west and southwest (GD), and 
outwash plain, valley train (G) to the north.  The resulting materials from these features often 
result in their excavation as sand or gravel pits.  A narrow north/south trending strip of organic 
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terrain (OT) bisects much of the City lands to the east of the existing built-up area and 
branches out to the southeast and southwest towards its southerly end.  This area consists of 
peat and muck, and is of low relief with a dominant landform of plain that is wet. 

2.2.2.3 Agriculture and Forestry 

The Canada Land Inventory classifies the land capability for agriculture in the area around 
Dryden as Class 3; that is, the soils have moderately severe limitations that restrict the range 
of crops and require special conservation practices. 

The Canada Land Inventory classifies the land capability for forestry in the Dryden area as 
Class 3, indicating lands having slight limitations to the growth of commercial forests.  North 
and south of Dryden, the quality of forest drops to small areas of Class 4 (moderate 
limitations) and the majority of the areas become Class 5 (moderately severe limitations). 

2.2.3 Water 

2.2.3.1 Wabigoon Lake, Wabigoon River and Swanson’s Creek 

The Wabigoon River drains Wabigoon Lake towards the northwest eventually reaching 
Hudson Bay via the English River, Winnipeg River, Lake Winnipeg and the Nelson River 
System.  Oriented in a southeast to northwest direction, the Wabigoon River basin is 
approximately 150 km in length with an average width of 60 km.  Its drainage area covers 
approximately 8,100 km2.  A dominant physical feature of the basin is the occurrence of 
numerous lakes, waterways and interconnecting channels.  The major lakes include Clay, 
Eagle and the interconnected Wabigoon and Dinorwic Lake, all except the northwest end of 
Wabigoon Lake upstream of the City. 

The Wabigoon River basin upstream of Dryden has a catchment area approximately 80 km in 
length and averaging a width of 30 km.  Wabigoon Lake (including Dinorwic Lake) has an 
area of 179 km2 that represents about 8% of the upstream basin. 

The flows and water levels through Dryden are influenced by two structures:  the Wabigoon 
Lake Dam and the Wainwright Power Station.  The first is located near the outlet of Lake 
Wabigoon and serves as a flow regulating structure.  The Wainwright Power Dam is a 
run-of-the-river structure located on the Wabigoon River immediately downstream of Dryden.  
There is no reservoir associated with this facility; however its operation can influence 
upstream water levels. 

Swanson Creek is a minor tributary of the Wabigoon River which originates in the Township 
of Barclay and flows in a westerly direction to its confluence with the Wabigoon River 
approximately 1.6 km downstream of the Weyerhaueser Paper Mill.  Swanson’s Creek runs 
north of, and more or less parallel to, Highway 17 near the northern boundary of the City.  Its 
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drainage area is about 35.4 km2.  At present there is very limited and sparse urban 
development within the Swanson’s Creek watershed; for the most part it is heavily wooded, 
but also contains limited marsh and wetland areas. 

2.2.3.2 Groundwater 

Groundwater within the City limits is used primarily in portions of the City where servicing 
has not been extended, such as Sandy Beach Road and previously areas west across the 
Wabigoon River.  Numerous wells exist throughout the non-serviced areas and throughout the 
rural area north of Dryden.  Approximately 75% of the wells are drilled and 25% are dug.  At 
least one artesian well exists in the rural area up towards Gullwing Creek. 

A groundwater supply system exists at Dryden Regional Airport including a Supply, 
Treatment and Storage Works (STSW).  The STSW provides water for approximately 180 
people daily and is designed to meet the requirements of the Ministry of Natural Resources 
(MNR) regional forest fire fighting operations.  The plant treats about 4,250 L/day of 
groundwater using chlorination for domestic consumers at the airport, MNR and surrounding 
businesses.  This well is 150 mm in diameter, 76.2 m deep and is located at the corner of 
Ghost Lake Road and Airport Road.  Although rated at 950 L/min it is operated at 510 L/min 
and is connected to a 100 mm discharge line connected to Pumphouse No. 1.  After treatment, 
a 150 mm line runs underground, before splitting into two-100 mm lines, one to MNR and one 
to Pumphouse No. 2 at a 142 m3 reservoir.  The STSW water was put under a “boil water” 
order in June 29, 2001 due to unacceptable coliform levels. 

A well on the east side of Dryden (Well No. 065) was included in a study of the 
Dryden-Vermilion Bay area (Consumer’s Guide, 1992).  This study investigated natural 
radioactivity related to the isotopes of uranium and thorium and their daughter products.  
Almost 50 wells were tested north and northwest of Dryden.  Test Well No. 065, a dug well, 
did not exceed any of the target concentrations. 

2.2.4 Air 

Air quality within the City is dominated by the Weyerhaeuser Paper Mill.  Winds with 
westerly components are particularly noticeable since they carry mill odours into the main 
built-up area of the City.  Weyerhaeuser is currently constructing a higher stack, which is 
anticipated to alleviate the strong odours commonly noticeable at pedestrian level within the 
City. 

The last recorded exceedance of air quality guidelines in Dryden was in 2000, when 
Weyerhaeuser had exceedances of nitrous oxides, particulate and total reduced sulphur in that 
year.  However, they were implementing improvements, and an action plan had been 
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submitted to and approved by The Ministry of the Environment (MOE).  No exceedances were 
recorded in 2001 or 2002 according to the MOE Air Quality website. 

2.2.5 Wildlife 

2.2.5.1 Mammals 

A wide range of mammals exist within and adjacent to the City.  White-tailed and mule deer 
are indigenous to the area as are moose.  Both white-tailed deer and moose have been seen 
within the City limits and the golf course and lake-front recreation areas have been noted as 
particularly attractive for their browsing in winter.  Smaller mammals such as wolves and 
foxes also frequent the area, and muskrat, beaver and mink are common. 

During a fisheries study in 1991 on the upper Wabigoon River, North Shore Environmental 
Services noted three beaver houses and two muskrats. 

The Canada Land Inventory classifies the soil capability for ungulates in the Dryden area as 
Class 2; that is, these lands have very slight limitations to the production of ungulates. 

2.2.5.2 Birds 

A wide range of birds also exist within and adjacent to the City.  In particular, bald eagles, 
osprey and peregrine falcon are regularly spotted and blue heron rookeries are known to exist 
in the area. 

During 1991 ecological studies on the upper Wabigoon River, North Shore Environmental 
Services noted family broods dominated by mallards, but also including common mergansers, 
blue-winged teal, goldeneye, and the odd ringneck and black duck. 

The Canada Land Inventory classifies the soil capability for waterfowl in the area around 
Dryden as Class 7; that is, with severe limitations that almost no waterfowl are produced.  A 
small area within and immediately east of the study area is Class 3 indicating only slight 
limitations to the production of waterfowl. 

Forest-dependent species at risk are mostly of concern in southern and central Ontario, but 
bald eagles and peregrine falcon are protected under Ontario endangered species regulations.  
Some forest-dependent species are at risk in Ecoregion 4S that encompasses the Dryden area 
(Ontario MNR, 2001). 

2.2.5.3 Fish 

A wide range of fish is known to exist in Wabigoon Lake and the Wabigoon River, which is 
typical of a riverine/lake fish community.  Lake whitefish, cisco, northern pike, walleye, 
sauger, spottail shiner, pearldace, whitesucker, silver redhorse sucker, burbot and yellow perch 
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are known to exist in the system.  Pulp and paper operations have existed in Dryden since 
1913, with the existing mill being constructed in 1957.  In the past, the pulp and paper-making 
complex degraded the physical and chemical characteristics of the receiving stream, leaving it 
virtually devoid of aquatic life for a considerable distance downstream of Dryden.  Although 
as recently as 1995 it was reported that no fish existed downstream within 2.5 km of dam, 
presumably from pollutants discharged from the Mill, once improvements were made with 
respect to effluent standards, at least a few species of fish were noted within the near-City 
waters by 2000.  Contrary to the above, another earlier study (1991) found 13 species and 8 
families of fish in the 2 km reach from the old powerhouse ruins to the mouth of Swanson’s 
Creek.  Out of a total of 80 adult fish, North Shore Environmental Services found a 
predominance of common white suckers (23 or 28.75%), followed by blacknose shiners (11 or 
13.75%), yellow perch and lake herring (9 or 11.25% each).  Sport fish collected consisted of 
walleye (5 or 6.25%), and sauger and northern pike (2 or 2.5% each). 

More recent studies sponsored by Weyerhaueser indicate continuous improvement of the 
water quality and fishery resources in the upper Wabigoon River.  However, MOE in Kenora 
has expressed concerns regarding recent low dissolved oxygen levels in the upper portion of 
the Wabigoon River.  Prior to further development such as changes to the City’s wastewater 
treatment plant, MOE may require an assimilative capacity study of the upper Wabigoon 
River.  Such a study should include all river users, and MOE would encourage a co-operative 
effort to establish future allowable discharge loads (Personal Communication – Lisa 
Chalmers, Senior Environmental Officer, MOE).   

However, in our view before an assimilative study is undertaken, it will be important to 
establish minimum flow releases that can be made from the dam particularly during low lake 
levels and low flow periods as were experienced during the summer of 2003.  The assimilative 
capacity of a river with close to zero flow is also close to zero.  Therefore, it would seem that 
such an assimilative study would largely determine what minimum flow must be maintained 
in the upper Wabigoon River to maintain acceptable dissolved oxygen criteria. 

2.2.6 Archaeology 

The cultural history of the Dryden area is very similar to that of the Kenora area, consisting of 
the Shield Archaic Period, the Ceramic Period and the Fur Trade Period.  These periods cover 
about 6,000 years.  Exploration and prospecting have been the most recent activities of interest 
(Personal Communication – Quaternary Consultants).  After the last Ice Age, a group of 
people belonging to the Shield Archaic culture adapted their culture to the new plant ecology 
and pursued small game, fished and made copper tools.  Before 1000 BC, the Woodland 
Amerindians from the Laurel culture appeared moving in likely from the south and east.  They 
followed the spread of wild rice into the Upper Great Lakes region.  About 900 AD, in the late 
Woodland period two cultures emerged from the Laurel culture, one being the Selkirk culture, 
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believed to be the prehistoric Cree of north-western Ontario.  The other culture was the 
Blackduck culture, possibly related to the Ojibwa.  The Selkirk culture banded together in 
large villages for autumn’s wild rice harvest.  Families wintered together in small groups, in 
the spring reuniting with other groups for the sturgeon spawning runs.  They lived in wood 
and bark oval lodges, forerunners of the wigwams. 

In 1679 a trading post had been established as far west as Thunder Bay and by 1731 trading 
posts were built at Fort St. Pierre (now Fort Frances) and Fort St. Charles (near today’s 
Kenora).  For the next two hundred years the history of the area was written by fur traders and 
missionaries.  By the 1860’s the fur trade was already giving way to mining and logging as the 
major economic activities of the area.  Between 1876 and 1882, the area supplied millions of 
ties and bridge timbers required to build the railway from Thunder Bay through to the Red 
River valley. 

The Ministry of Culture’s Central Registry for archaeological sites in Ontario identified two 
sites in the Lake Wabigoon area (Personal Communication – Mr. Andrew Hinshelwood – 
Ministry of Culture, Thunder Bay).  Both of these sites are located south of latitude 49o 45’, 
which would put them closer to the south shore of Wabigoon Lake.  Mr. Hinshelwood went on 
to say that the area described (around Dryden) still holds a high potential for the identification 
of additional archaeological sites or materials, particularly along some of the larger lakes and 
rivers.  He believes that the small number of sites in the vicinity of Dryden relates more to a 
limited amount of field work by archaeologists, rather than some absence of human use in the 
past. 

2.3 ENVIRONMENTAL IMPLICATIONS TO DEVELOPMENT IN THE DRYDEN 
AREA 

2.3.1 Land 

Impediments to development of land in the Dryden area are primarily related to the nature of 
the geology of the area:  rock exposures and wet, swampy wetlands.  Numerous other more 
suitable areas for development are available in and around Dryden, thereby making these areas 
quite unattractive for development.  The rock exposures are only an impediment from an 
engineering perspective, where excavation and servicing costs might become excessive, 
whereas the wetlands would have many more direct environmental implications such as 
interference with birds and mammals that make significant use of wetlands. 

There are two known mine sites within or close to the City.  The first site is within the City 
located east of the built-up area and identified on the Abandoned Mines Information System 
(AMIS) as Site 04864.  It is located at UTM Northing 5514013 and UTM Easting 513458.  
The site name is Munroe & Hutchinson, Kenora.  It was a test pit started in 1897, and is 
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described as a trench up to 6 m deep, 3 m wide and 4 m long.  The “shaft” has been described 
as a potential hazard due to partial obscurity of shaft by bush and a reported depth of 6 to 8 ft. 
to water. 

The other site is just north of the northern City limit, close to the airport road.  This site is 
known as AMIS Site No. 04865.  Its site name is Sanmine.  It reportedly involved extensive 
trenching, stripping and diamond drilling in 1982 to 1983 for gold, copper and nickel.  It is 
located at UTM Northing 5518399 and UTM Easting 520076.  It appears this abandoned mine 
has been filled in as there are no dimensions given and no hazards noted. 

2.3.2 Water 

The only impediment to development that has been identified as associated with water is 
possible limitations to the assimilative capacity of the upper Wabigoon River.  MOE in 
Kenora have identified a drop in dissolved oxygen (DO) levels in the area of the dam at the 
mouth of the river to the area of the confluence of Swanson Creek.  MOE indicated that an 
assimilative study may be required before any further effluents would be accepted.  MOE 
would encourage a joint assimilative capacity study of all river users in the Dryden area.  As a 
result of the dam essentially shutting off all flow to the upper Wabigoon River during the 
drought of summer 2003, Earth Tech has identified a need to establish a minimum flow to be 
released to the upper Wabigoon River, since the flow is essentially zero in that reach of the 
river.  As a result, the assimilative capacity will also be essentially zero.  This indicates to us 
that the assimilative capacity study will, by necessity; focus on the minimum flow required in 
the upper Wabigoon River to make effluent assimilation feasible. 

Development of wetland areas in future should not be particularly attractive because of the 
generally poor soils and building conditions associated with them.  In any event, any 
developments that infringe on wetlands within or adjacent to the City should be discouraged. 

2.3.3 Air 

No non-compliances of Ontario MOE air quality guidelines in Dryden in 2001 or 2002 
indicate an improvement of air quality since 2000.  Weyerhaeuser is currently building a 
higher stack and improvements to air quality in Dryden should occur compared to 2000 levels 
when a few non-compliances were recorded.  MOE surveillance of air quality in Dryden 
should ensure that air quality will not be an impediment to development in the future. 
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2.4 THE CITY OF DRYDEN’S LAND USE IMPLIMENTATION AND SERVICING 
PLAN 

The City of Dryden’s Land Use Development and Servicing Plan is made up of seven distinct 
parts: 

• Land Development. 
• Water Distribution System. 
• Sewage Collection System. 
• Storm Sewer System. 
• Water Treatment Plant (WTP). 
• Sewage Treatment Plant (STP). 
• Highway 17 Corridor Study/North Dryden Development Plan. 

Each component of the Land Use Development and Servicing Plan is described separately in 
the following report sections. 

Population projections are critical to any planning process as they provide a useful basis for 
understanding future demands for land and public services.  Three population growth 
scenarios have been formulated (illustrated in Figure 2.3), namely, Historic (Low), Realistic 
(Medium) and Optimistic by the City (High), based on population data for the City, as well as 
local and regional economic conditions.  The three growth scenarios are described below.

 Low Growth Scenario 

The low growth scenario is based on an extrapolation of population trends in the City since 
1991.  This trend analysis assumes continuity between past and future growth patterns. 

 Medium Growth Scenario 

The medium growth scenario uses the low option as a base, but assumes increased growth as 
well as greater pull forces, including its central location along the Trans-Canada Highway 17 
and its potential to capitalize on future economic development opportunities in the area, such 
as those relating to the recreation and tourism industry. 
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Figure 2.3:  City of Dryden Population Projections

8000

8250

8500

8750

9000

9250

9500

9750

10000

2001 2006 2011 2016 2021

Year

V
al

ue Low

Medium

High

 

 High Growth Scenario 

The high growth scenario also uses historic trends in the City as a base, but assumes that the 
community will have experienced more rapid economic expansion through a major new 
industry. 

2.4.1 Land Development 

There are several alternative potential areas within the City suitable for development; 
however, some are more easily serviced than others.  A number of different potential areas are 
identified:  the Hatch Property, South East Area, Rural Residential, Downtown mixed use, 
Trans-Canada Highway 17 corridor, North Central Industrial, and Anderson Property.  
Recommended focus areas for priority development are based on servicing implications 
representing the technically preferred areas due to the proximity of existing services and the 
topographical implications of infrastructure requirements (e.g., no wastewater pumping 
stations required due to elevation advantages).  Land development is further described in 
Section 3 of this report. 

2.4.2 Water Distribution System 

The water distribution system in Dryden provides potable water and fire fighting capabilities 
to businesses and residents in the Urban Serviced Area of Dryden.  The Mill has its own fire 
protection system.  The water distribution system in Dryden currently consists of pumps and a 
reservoir located at the WTP and larger diameter feeder mains along with their associated 
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appurtenances:  valves, fire hydrants and building connections.  Section 6 of this report 
provides more detailed information on the water distribution system. 

2.4.3 Sewage Collection System 

The existing sewage collection system in Dryden collects sewage from businesses and 
residents in the Urban Serviced Area and transports sewage to the STP.  The sewage collection 
system consists of building connections, gravity sewers, interceptor sewers, pump stations and 
force mains.  There are presently six lift stations, five of which (West River Road, Ross Street, 
Wabigoon Drive, Lakeside Drive, and Sandy Beach Road Lift Stations) are located in the 
south end of the system.  The sixth lift station (Kennedy Road) is located northeast of the STP.  
The existing sewage collection system is detailed in Section 7 of this report. 

2.4.4 Land Drainage System 

The existing storm sewer system in Dryden consists of catch basins that collect water from the 
streets, and storm sewers that convey the storm water runoff to the receiving ditch, creek, river 
or lake.  All water flows by gravity through the storm sewer system.  The areas of 
investigation for the storm sewer system included the condition and remaining life of system 
components, sewer pipes capacities, street flooding, risk of freezing in shallow pipes, 
operational issues such as maintenance budgets and procedures, ability of the existing system 
to support community expansion, and the level of service provided by the storm sewer system 
(the frequency that the system capacity will be exceeded by heavy rains).  It is important to 
note that this study does not include stormwater management facilities (e.g. ponds); these will 
be addressed in future specific development proposals as they come forward.  More detail on 
the land drainage system and analysis is provided in Section 8 of this report. 

2.4.5 Water Treatment Plant (WTP) 

The existing WTP is located in the east southeast area of the City and consists of an intake 
screen at the source – Wabigoon Lake.  After the pump station alum is introduced prior to 
entering the solid contact tanks.  A polymer and lime are added prior to the filter media, where 
the water is separated to a clearwell and backwash is sent to sludge ponds.  The sludge pond 
supernatant overflows to Milanese Lake, while the sludge is sent to the sanitary sewer for 
treatment.  From the clearwell water is sent to the reservoir, where upon exiting, chlorine is 
added prior to the distribution pumps.  The WTP is detailed in Section 4 of this report. 

2.4.6 Sewage Treatment Plant (STP) 

The existing STP is located in the northwest corner of the City immediately east of the 
Wabigoon River to which treated effluent is discharged.  The plant includes the following 
processes:  influent screening; raw sewage pumping, secondary treatment, chlorination; 
aerobic sludge digestion, and sludge drying beds.  The secondary treatment system is based on 
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the contact stabilization process.  Three secondary treatment streams are provided, each 
comprising an annular bioreactor and a central clarifier.  Further details on the STP are 
included in Section 5 of this report. 

2.4.7 Highway 17 Corridor Study/North Dryden Development Plan 

Dryden comprises two distinct geographic areas, namely Dryden North and Dryden South.  
Dryden North comprises lands north of the Trans-Canada Highway 17 corridor and the main 
branch of the Canadian Pacific Railway.  Residential development associated with the original 
railway plans and newer subdivisions, as well as industrial uses and the highway commercial 
district along Trans-Canada Highway 17 constitutes the main land uses in Dryden North.  
South Dryden includes the Weyerhaeuser Paper Mill, the downtown commercial core and the 
majority of educational and recreational facilities associated with Dryden.  The majority of 
Dryden residents live in Dryden South. 

The Highway 17 Corridor Study was added to the present study by the City in response to a 
provincial study by the Ministry of Transportation of Ontario (MTO) and McCormick Rankin 
Corporation (Dryden Area Highway Planning Study).  The North Dryden development plan 
was incorporated with the study.  The study addresses changes to the Highway 17 corridor 
through Dryden as well as the changes required/foreseen to accommodate development of the 
North Dryden area. 

2.5 PHASE I – PROBLEM/OPPORTUNITY IDENTIFICATION 

This section identifies the problem for each of seven distinct parts of this study and plan as 
required by the Municipal Class EA process.  Phase 1 of the Class EA process requires the 
proponent of an undertaking to first document factors leading to the conclusion that the 
improvement is needed, and ultimately, develop a clear statement of the identified problem to 
be investigated.  As such, the Problem Statement is the principle starting point in the 
undertaking of a Class EA study and becomes the central theme and integrating element of the 
project.  It also assists in setting the scope of each distinct project component. 

The problem statement for the Dryden Land Use Implementation and Servicing Plan project is 
defined as follows: 

2.5.1 Land Development 

There are several alternative potential areas within the City suitable for development; however 
some are more easily serviced than others.  In total there were seven different alternative 
potential areas identified within the City where development could take place.  These are 
further presented in Section 3. 
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Problem Statement 

The problem statement for the City’s future land development is defined as follows: 

With the number of alternative potential areas for development activity in the City, the 
problem is to prioritize the preferred sequence of development to minimize the impact on 
existing public works and financial resources.  Currently there are no means of assessing the 
impacts of proposed development on the community’s infrastructure.  There are also no 
servicing guidelines for the development community.  Input is required to formulate the City’s 
capital works program to service the future needs of the City. 

It is therefore necessary to carry out a study that will outline a conceptually preferred land 
development strategy that can be referenced when reviewing development applications.  The 
recommended focus areas for priority development are the Hatch property south of Swanson 
Creek (a growth area easily serviceable), the Highway Commercial Area (a serviceable growth 
area, where water main looping is required), and South East Area – 1st Priority (an easily 
serviced growth area). 

2.5.2 Water Distribution System 

The existing water distribution system in Dryden provides potable water and fire fighting 
capabilities to most businesses and residents in the Urban Serviced Area of Dryden (the mill 
has its own fire protection system). 

Problem Statement 

The problem statement for the water distribution system in Dryden is defined as follows: 

Based on growth projections and existing system capacities the existing water distribution 
system need to be expanded to fulfill the future needs of new residences and/or businesses at 
reasonable cost, while not compromising quantity or quality of water to the existing 
households and businesses, while also fulfilling all the requirements of Ontario’s minimum 
mandatory standards for design, operation and maintenance of all water works. 

It is therefore necessary to carry out a study that would evaluate the current condition of the 
existing water distribution system and to outline a conceptually preferred means of expanding 
the system to service both existing and future water requirements/demands. 

2.5.3 Sewage Collection System 

The existing sewage collection system in Dryden collects sewage from businesses and 
residences in the Urban Serviced Area and transports sewage to the STP. 



Section 2.0 – Master Plan Class Environmental Assessment 

Earth Tech (Canada) Inc. Page 2-18 
L:\work\65000\65634\03-Report\Final Report\Section 2.doc 

Problem Statement 

As land development pressures expand development outside the existing Urban Serviced Area 
of Dryden, how can the existing sewage collection system best be expanded to service existing 
and future needs for sewage collection within the City? 

It is therefore necessary to carry out a study that would evaluate the current condition of the 
existing sewage collection system and to outline a conceptually preferred means of expanding 
the system to service both existing and future wastewater collection requirements. 

2.5.4 Storm Sewer System 

The existing storm sewer system in Dryden consists of catch basins that collect water from the 
streets, and storm sewers that convey the storm water runoff to the receiving ditch, creek, river 
or lake. 

Problem Statement: 

As land development pressures expand development outside the existing Urban Servicing Area 
of Dryden, how can the existing storm sewer collection system best be expanded to service 
existing and future needs for storm sewers within the City? 

It is therefore necessary to carry out an investigation of the storm sewer system including the 
condition and remaining life of system components, sewer pipe capacities, street flooding, risk 
of freezing in shallow pipes, operational issues such as maintenance budgets and procedures, 
ability of the existing system to support community expansion, and the level of service 
provided by the storm sewer system (the exceedance frequency of the system capacity). 

2.5.5 Water Treatment Plant (WTP) 

The existing WTP that has been in operation since 1976 is located in the east southeast area of 
the City. 

Problem Statement 

As the existing WTP is nearing the end of its original design life and some upgrades have 
previously taken place and other new upgrades are currently taking place, there is a need to 
assess the existing plant and to determine its existing and future capability to meet the future 
demands of the City and the Ontario Water Works Regulatory System and the need for 
adequate fire flows. 

It is therefore necessary to carry out an assessment of the existing plant in the context of 
current water demands, raw water characteristics, water quality objectives and current 
regulations.  In addition, the equipment condition, future water requirements, future regulatory 
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requirements and plant capacity must be evaluated in order to make recommendations with 
respect to the suitability of the plant to meet the demand of year 2020 population. 

2.5.6 Sewage Treatment Plant (STP) 

The existing STP was built in 1967/68 and expanded in 1978/79 and is located in the 
northwest corner of the City immediately east of the Wabigoon River to which treated effluent 
is discharged.  The current capacity, as rated by the MOE, is 5,454 m3/d (MOE Annual 
reports). 

Problem Statement 

As components of the Dryden STP are over 35 years old, some of the concrete structures, 
equipment, valves and piping are showing signs of age and are approaching the end of their 
service life.  Maintenance of the plant is becoming increasingly difficult.  A number of the unit 
processes are either not functioning or have a shortfall in capacity.  Although the plant is 
currently meeting MOE regulations, changes in the provincial and federal regulations will 
likely require upgrades to the plant.  There is a need to evaluate alternatives to meeting the 
future sewage treatment requirements for the City including continued range of upgrades to 
the existing plant or for a new plant to replace the existing plant. 

A number of improvements have to be made to meet tighter environmental standards, increase 
hydraulic capacity, improve work-place safety and improve operability even in the short-term. 

2.5.7 Highway 17 Corridor Study/ North Dryden Development Plan 

The Highway 17 Corridor Study was added to the Land Use Implementation and Servicing 
Plan study by the City in response to a provincial study by the MTO and McCormick Rankin 
Corporation (Dryden Area Highway Planning Study).  While the latter study addresses 
identification and designation of a highway corridor for both Highway 17 (Trans Canada 
Highway) and Highway 502 (linking U.S. border to Trans Canada Highway), the Highway 17 
Corridor Study only addresses Highway 17. 

This study incorporates the North Dryden development plan with the corridor study to 
facilitate plans in a more cohesive manner. 

Problem Statement 

While it is recognized there is a need to address traffic congestion on Highway 17 within the 
City, exacerbated by the commercial development on both sides of the Trans Canada 
Highway, the City desires alleviation of the present congestion by means other than a bypass.  
There is a need to look at alternatives other than a bypass that will alleviate the congestion in 
the short-term and provide an opportunity to integrate a new Highway 17 corridor into the 
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future Development Plan for the City.  Furthermore, the City has determined that one of the 
primary areas of development is the North Dryden area.  Therefore the City desires an 
incorporated approach to development of the North Dryden area while maintaining and 
enhancing economic viability of the Highway 17 corridor. 

2.6  PHASE 2: IDENTIFICATION AND EVALUATION OF ALTERNATIVES 

This section identifies and evaluates the alternatives for each of the seven distinct parts of the 
study and plan as required by the Municipal Class EA process.  An overview of alternative 
solution evaluations for each respective project component is presented in the following report 
sections. 

2.6.1 Identification of Alternative Solutions 

The Class EA Master Plan process recognizes that there are many ways of solving a particular 
problem and requires that various alternative solutions be considered.  Details on the areas 
examined as alternatives and some of the potential servicing implications are provided in 
Section 3.5.  Alternative solutions identified for consideration in this Master Plan are listed 
below: 

2.6.1.1 Land Development Alternatives 

This section describes the portion of the study that considers the alternative areas for land 
development and outlines a conceptually preferred land development strategy that can be 
referenced when reviewing development applications.  Details on the areas examined as 
alternatives and some of the potential servicing implications are supplied in Section 3.5. 
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Table 2.1:  Land Development Alternatives 

Alternative Solution Description 
Alternative “1”:   
Do Nothing. 

• No cohesive planned expansion. 

Alternative “2”:  
North Dryden. 

• Located north of the Trans Canada Highway 
• Currently planned as future commercial, future 

residential, open space and natural. 
• Could accommodate 800 people in 300 homes and 1300 

people working in commercial and industrial areas. 
Alternative “3”:  
Southeast Area. 

• 140 acres for residential development. 
• Presently designated as stable or future residential. 
• Additional 200 acres outside of urban serviced area as 

well. 
Alternative “4”:  
Rural Residential. 

• Along, and to the north of Sandy Beach Road. 
• 415 acres designated as rural. 
• Lots should be 2.0 to 5.0 acres. 

Alternative “5”: 
Downtown Mixed Use. 

• Needs to promote new specialty commercial, restaurant, 
entertainment and personal service uses. 

• Multi-unit residential and condominiums should be 
allowed in addition to first floor commercial uses. 

Alternative “6”: 
Trans-Canada Highway 17 
Corridor. 

• Currently some vacant properties. 
• Likely that majority of development to occur on 

underutilized lots. 
Alternative “7”: 
North Central General Industrial. 

• Not much demand for industrial lots unless resource 
project is attracted. 

• Most activity north of the Trans-Canada Highway 17 
corridor and each of colonization road. 

Alternative “8”: 
Anderson Property. 

• Some designated as rural residential. 
• Some designated as highway commercial. 
• Intended land uses more community oriented and rural in 

nature. 

2.6.1.2 Land Development 

Of the various alternatives, the technically recommended focus areas for priority development 
include the Hatch property south of Swanson’s Creek (a growth area easily serviceable), the 
Highway Commercial Area (a serviceable growth area, where water main looping is required), 
and the South East Area (an easily serviced growth area). 

 Water Treatment System Alternatives 

The existing WTP that has been in operation since 1976 is located in the east southeast area of 
the City. 

It was therefore necessary to carry out an assessment of the existing plant in the context of 
current water demands, raw water characteristics, water quality objectives and current 
regulations.  In addition, the equipment condition, future water requirements, future regulatory 
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requirements and plant capacity had to be evaluated in order to make recommendations with 
respect to the suitability of the plant to meet the demand of year 2020 population. 

Table 2.2:  Water Treatment System Alternatives 

Alternative Solution Applicable Projects 
Alternative “1”:   
Do Nothing. 

• Concerns related to the intake screen and pipe long-term functional 
reliability. 

• Backup power at the low lift station. 
• Non-operational pressure control valve. 
• Confirmation of Solid Contact Unit’s Maximum Throughput. 
• Management of filter to waste water. 
• Blockages in the clarifier underflow piping. 
• Compliance with new regulations. 
• Ventilation system within the WTP (i.e., lime dust control). 

Alternative “2”:  
Review and assess 
suitability for additional 
service. 

• Concerns related to the intake screen and pipe long-term functional 
reliability. 

• Non-operational pressure control valve. 
• Confirmation of Solid Contact Unit’s Maximum Throughput. 
• Compliance with new regulations. 
• Ventilation system within the WTP (i.e. lime dust control). 
• Blockages in the clarifier underflow piping. 

Alternative “3”:  
Provide additional 
capacity/redundancy with 
new equipment/works. 

• Concerns related to the intake screen and pipe long-term functional 
reliability. 

• Backup power at the low lift station. 
• Confirmation of Solid Contact Unit’s Maximum Throughput. 
• Management of filter to waste water. 

2.6.1.3  Sewage Treatment System 

The existing STP was built in 1967/68 and expanded in 1978/79 and is located in the 
northwest corner of the City immediately east of the Wabigoon River to which treated effluent 
is discharged.  The current capacity, as rated by the MOE, is 5,454 m3/d (MOE Annual 
reports). 

A number of improvements have to be made to meet tighter environmental standards, increase 
hydraulic capacity, improve work-place safety and improve operability even in the short-term. 
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Table 2.3:  Sewage Treatment System Alternatives 

Alternative Solution Applicable Projects 
Alternative “1”:   
Do Nothing. 

• Leave grit detritor in place. 
• No others, based upon safety concerns and equipment failures. 

Alternative “2”:  
Temporary and interim 
facility repairs until long 
term plan incorporated. 

• Structural repair of exposed concrete and rebar. 
• Wastewater disinfection system monitoring. 
• Bypass gate replacement to reduce leakage. 
• Continued refurbishment as required. 
• Assess remaining equipment life of package treatment plants. 
• Add chlorination contact tank and monitor disinfection 

effectiveness. 
• Provide additional sludge pond capacity at the landfill site. 

Alternative “3”:  
Immediate implementation 
of long term plan. 

• Replacement of structural components. 
• Wastewater disinfection system replacement. 
• Bypass gate replacement/upgrade and automation. 
• Replacement of the raw sewage pumping station. 
• Replacement of grit removal system. 
• Install automatically cleaned screens. 
• Install flow meters and control valves to apportion flow to package 

STP's more accurately. 
• New secondary treatment tanks, blowers, diffusers, air piping, 

means of measuring/controlling Sludge Retention Time (SRT). 
• Install a Ultraviolet (UV) disinfection system to replace 

chlorination system. 
• Install sludge thickening/dewatering equipment. 
• Plant replacement. 

2.6.1.4 Land Drainage System 

The existing land drainage system in Dryden consists of catch basins that collect water from 
the streets, and storm sewers that convey the storm water runoff to the receiving ditch, creek, 
river or lake. 

It is therefore necessary to carry out an investigation of the storm sewer system including the 
condition and remaining life of system components, sewer pipe capacities, street flooding, risk 
of freezing in shallow pipes, operational issues such as maintenance budgets and procedures, 
ability of the existing system to support community expansion, and the level of service 
provided by the storm sewer system (the frequency that the system capacity will be exceeded 
by heavy rains). 



Section 2.0 – Master Plan Class Environmental Assessment 

Earth Tech (Canada) Inc. Page 2-24 
L:\work\65000\65634\03-Report\Final Report\Section 2.doc 

Table 2.4:  Land Drainage System Alternatives 

Alternative Solution Applicable Projects 
Alternative “1”:   
Do Nothing. 

• Does not meet City objectives. 

Alternative “2”: 
Inspection/monitoring of 
storm sewer system. 

• Gain better understanding of sewer conditions through modeling. 
• Closed Circuit Television (CCTV) of sewer. 
• Investigation of freezing sewers. 
• Investigation of Van Horne Avenue and Wabigoon Drive 

flooding. 
• Corrugated Steel Pipe (CSP) pipe database and Geographic 

Information System (GIS). 
Alternative “3”:  
Increase pipe size. 

• Upgrade pipe capacity to provide a 1:2 year Level of Service 
(LOS) with no street flooding. 

• Upgrade pipe capacity to provide a 1:5 year LOS with no street 
flooding. 

Alternative “4”: 
Construct additional 
drainage system – limit post 
development runoff to peak 
pre-development runoff. 

• Future expansion of downtown core. 

Alternative “5”: 
Construct additional 
drainage system. 

• New storm sewer systems draining to Swanson’s Creek in 
Dryden north area. 

• Service land east of proposed school east to Colonization Avenue 
in Dryden north area. 

• Connect proposed school/park area to Mary Avenue storm sewer 
in Dryden north area. 

• Relocate inlets to gutters to allow proper drainage. 
• Relocate pipes when schedule for upgrading around private 

property. 

2.6.1.5 Water Distribution System 

This section describes the study undertaken to identify and evaluate alternatives for upgrading 
and/or expanding the City’s water distribution system. 



Section 2.0 – Master Plan Class Environmental Assessment 

Earth Tech (Canada) Inc. Page 2-25 
L:\work\65000\65634\03-Report\Final Report\Section 2.doc 

Table 2.5:  Water Distribution System Alternatives 

Alternative Solution Applicable Projects 
Alternative “1”:   
Do Nothing. 

• Network pressures in excess of recommendations, premature 
wear and tear/failure. 

• Inadequate water storage/conveyance for fire protection. 
• Water quality problems. 

Alternative “2”:  
Control high pressure in 
distribution system. 

• Revise operating strategy of distribution pumps. 
• Establish new pressure zones. 

Alternative “3”:  
Watermain/Network 
upgrades. 

• Renewals of equal pipe size. 
• Renewals of increased pipe size. 
• Loop closures. 

Alternative “4”: 
Increase water supply. 

• Reservoir expansion. 
• Construction of satellite reservoir. 

Alternative “5”: 
Hydraulic modeling. 

• Periodic flow testing and calibration.  

2.6.1.6 Sewage Collection System 

The existing sewage collection system in Dryden collects sewage from businesses and 
residents in the Urban Serviced Area and transports sewage to the STP.  It is therefore 
necessary to carry out a study that would evaluate the current condition of the existing sewage 
collection system and to outline a conceptually preferred means of expanding the system to 
service both existing and future wastewater collection requirements. 

Table 2.6:  Sewage Collection System Alternatives 

Alternative Solution Applicable Projects 
Alternative “1”:   
Do Nothing.  

• Extraneous loading on wastewater treatment plant via roof and 
weeping tile connection to sanitary or mixed sewers. 

• Infiltration of groundwater into domestic sewer system. 
Alternative “2”:  
Monitor sewage flows to 
identify catchments as 
priorities for sewer 
separation. 

• Infiltration of groundwater into domestic sewer system. 
• Disconnection of roof and weeping tile drains from sanitary 

system. 
• Construction of sump pits. 
• Install flow monitors on Wabigoon and Swanson’s systems. 
• Hydraulic modeling. 

Alternative “3”:  
Assess expansion 
alternatives based on 
acceptable LOS. 

• Expansion of sewage network. 
• Upgrading sewage network to reduce surcharging. 

Alternative “4”: 
Construct additional 
drainage system. 

• Land use expansion to Dryden north property. 
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2.6.1.7 Highway 17 Corridor Study/North Dryden Development Plan 

Table 2.7:  Highway 17 Corridor Study/North Dryden Development Plan Alternatives 

Alternative Solution Applicable Projects 
Alternative “1”:   
Do Nothing. 

• No improvement in traffic congestion. 
• No development of Dryden north area. 

Alternative “2”:  
Delay the bypass. 

• Reduce traffic congestion by development of service roads. 
• Improve road connectivity. 
• Provide alternate traffic movement patterns. 

Alternative “3”:  
Create attractive land use 
pattern. 

• Provide a variety of residential building options. 
• Create a school/park/open space system. 
• Redirect non-residential traffic. 
• Develop an attractive streetscape. 

Alternative “4”: 
Establish an efficient 
transportation system. 

• Reduce traffic movements by closing laneway and roadway access 
along the Trans-Canada Highway where appropriate. 

• Close and merge access where appropriate. 
• Require connection of parking areas. 
• Provide better spacing of signalized intersections. 

Alternative “5”: 
Ensure implementation. 

• Coordination of planning/traffic/engineering report. 
• Adopt report and official plan amendment. 
• Staff time and resources dedicated. 
• Property acquisition/exchange requirements examined. 

 2.6.2 Evaluation Approach for Alternative Solutions 

 Development of Evaluation Framework and Criteria 

Evaluation criteria were developed based on the following environmental components that 
address the broad definition of the environment described in the EAA. 1.  The environmental 
components are briefly described as follows: 

                                                      
1 The EEA (Section 1. (c)(i) to (vi) defines the “environment” as:  “air, land water, plant and animal life including 

humans; the social and cultural conditions that influence the life of humans or a community; any building, 
structure, machine or other device or thing made by humans; any solid, liquid, gas, odour, heat, sound, vibration 
or radiation resulting directly or indirectly from human activities, or; any part or combination of the foregoing and 
the interrelationships between any two or more of them, in or of Ontario.”  This definition of the environment is 
used and is reflected in the environmental components used in the Phase 2 evaluation. 
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Table 2.8:  Summary of Environmental Components 

Environmental 
Component 

Description 

Public Safety. • Component that addresses the potential safety hazards on residents. 
Natural 
Environmental. 

• Component having regard for protecting the natural and physical 
components of the environment (i.e., air, land, water and biota) including 
the natural heritage-environmentally sensitive areas. 

Social/Cultural. • Component that evaluates potential effects on residents, neighbourhoods, 
businesses, community character, social cohesion, community features 
and historical/archaeological and heritage components in addition to 
municipal development objectives. 

Economic/Financial. • Component that addresses the potential effect on infrastructure costs. 
Technical. • Component that considers technical suitability and other engineering 

aspects of the alternative. 

Table 2.9 presents criteria based on the above environmental components used to evaluate 
alternative solutions. 

Table 2.9:  Criteria for Evaluating Alternative Solutions 

Environmental Component Evaluation Criteria 
Public Safety. • Potential for flooding, possible safety hazards (stormwater). 

• Potential to reduce vehicle conflicts (road). 
• Potential for improving pedestrian and cycling safety (road). 

Natural Environment. • Potential effects to the natural environment including 
siting/routing considerations and/or constraints (stormwater). 

• Potential impacts of increased stormwater runoff downstream of 
the development area (stormwater). 

• Potential for removing trees/vegetation (road). 
• Potential effect on air quality (road). 

Social/Cultural. • Short-term construction related impacts including traffic, access 
and noise (stormwater and roads). 

• Potential siting/routing considerations including impacts to land 
use, cultural, heritage (e.g., archaeological) and/or tourist 
recreational resources (stormwater). 

• Potential for requiring public property (road). 
• Effects of increased traffic on abutting landowners (road). 

Economic/Financial. • Construction and operation costs (stormwater). 
• Potential capital cost of implementing the alternative solution 

(road). 
• Potential life cycle costs (road). 

Technical. • Ability to implement alternative (storm water). 
• Ability of alternative to use existing infrastructure (stormwater). 
• Potential effects on existing congestion related problems and 

need to address road conditions (road). 
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2.6.2.1 Use of Descriptive Information and Qualitative Evaluation 

A general evaluation of each alternative was completed based on the impact to the previously 
described environmental components.  Based on subjective evaluations the various alternatives 
were ranked.  For the evaluation summary, the following rating symbols were used for each 
alternative: 

 Least preferred 
 Poor rating 
 Fair rating 

 Good rating 
 Most preferred 

The evaluation used in this report is not based on a numerical ranking system.  To ensure 
statistical validity, such an approach would have to strictly adhere to statistical methods that 
are often difficult to apply in a multi-faceted issue such as a Class EA Master Plan.  Instead, a 
descriptive or qualitative evaluation is used to consider the suitability of alternative solutions 
and design concepts.  For information purposes only, the alternatives have been ranked in 
order of preference (based on advantages/disadvantages) under the discussion with respect to 
each aspect of the environment.  This is intended to assist the reader in understanding the 
results of the evaluation process. 

 Comparative Evaluation of Alternatives 

The evaluations of various alternative solutions to the problem statements were undertaken 
through the use of evaluation tables, as presented at the end of this section.  Each table rates 
the alternatives for the particular element of the master plan and identifies the most preferred 
alternative(s).  In some cases the alternatives are not exclusive and more than one is the 
preferred course of action for a given element. 

2.7 CONSULTATION WITH REVIEW AGENCIES AND THE PUBLIC 

2.7.1 Notification 

To inform review agencies of the project and solicit comments, a notice of study 
commencement was sent out in early May 2003, outlining the project and inviting comments.  
This same notice of commencement also served to provide notification of the first Public 
Information Centres (PIC).  Similarly, a notice of each subsequent PIC was also supplied in 
letter format to the same contacts.  Copies of the newspaper notice and letters to review 
agencies including the list of agencies circulated are included in Appendix B. 
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The notice of study commencement included details on the study, the master plan class EA 
process, the planned PIC's, including announcement of the time and location of the first PIC.  
The notice also indicated that further information would be available on the City website and 
that opportunity for review would be provided at the end of the study.  Contact names were 
also provided for the City and the engineering consultant. 

Advertisements for each of the PIC’s were run in the Dryden Observer for two consecutive 
weekly issues prior to each event.  Throughout the study period the newspaper was published 
on a weekly basis; examples of the newspaper advertisements are included in Appendix B.  
Additional articles were also published in the Dryden Observer from time to time including an 
announcement of the project and it’s funding in the Tuesday, February 25, 2003 edition 
(Appendix B). 

In addition to the mailed out letters and newspaper advertisements, information presented at 
the PIC’s as well as announcements of upcoming PIC’s and other pertinent information was 
made available as a link off of the City’s website at www.city.dryden.on.ca (later changed to 
www.dryden.ca). 

2.7.2 Public Information Centres (PIC) 

In total four PIC’s were conducted for the project to provide the opportunity for public 
comment on the plan. 

Public Information Centre (PIC) 1 

The first PIC was held at the Dryden Recreation Complex Activity Room, 2nd Floor – 
84 Whyte Road, Dryden, Ontario from 4:00 pm to 8:00 pm on May 28, 2003.  The PIC was 
advertised in two editions of the Dryden Observer in the two weeks prior to the information 
sessions.  Furthermore, copies of the notice were sent to provincial ministries and agencies, 
other agencies, utility companies and local property owners approximately two weeks prior to 
the PIC.  Prior to the PIC, on the morning of May 28, 2003 a presentation was made to the 
Dryden Rotary club regarding the project where notice of the PIC was also provided. 

A sign in book was provided for parties to indicate their attendance at the event and comment 
sheets were provided for those who wanted to provide comments in writing.  Two main points 
of contact were provided on the comment sheets and at the beginning of the presentation as 
Mr. Brad Johns, P. Eng. Director of Engineering for the City and Mr. Eric Hutchison, P. Eng. 
Project Manager for Earth Tech (Canada), Inc.  Both were present for the duration of the PIC 
along with additional support from Mr. Curwood Ateah of Landmark Planning, and 
Mr. Tim Shanks and Mr. Stephen Biswanger of Earth Tech to address potential questions 
raised by attendants. 
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The event included approximately 18 display boards summarizing the project in terms of 
purpose, scope, and study area.  The Class EA process envisioned for the project was 
summarized including the planned public participation opportunities.  A variety of information 
regarding the planning aspects of the project including population and demographics, zoning, 
occupation, housing activity, etc. was presented on approximately 1/3 of the boards.  The 
City’s water supply and treatment system as well as the sewage treatment and the conveyance 
systems were also presented using a number of maps and diagrams.  The next steps in the 
consultation processes and a general schedule of the study wrapped up the display along with 
an aerial photograph of the City for reference. 

The general context of the project was provided as required although there were no significant 
concerns were raised regarding the study by the nine members of the public who attended. 

Public Information Centre (PIC) 2 

PIC 2 was held on November 5, 2003 from 4:00 pm to 8:00 pm at the Dryden Recreation 
Complex, 2nd Floor – 84 Whyte Road, Dryden, Ontario.  The options for expansion of the 
land use were presented along with a summary of the general topics that were planned for 
study.  The purpose of PIC was stated as: 

• To provide the results of the initial infrastructure evaluations. 
• To review the status of the Municipal Class Environmental Assessment process being 

followed, specifically the Master Planning process. 
• To outline potential development areas within the City. 
• To solicit public input on initial observations and potential community development. 
• To identify the next steps 

Non-project personnel attendance at the PIC included only two members of the public and no 
significant concerns were raised regarding the study by those in attendance. 

Public Information Centre (PIC) 3 

PIC 3 was held on June 23, 2004 from 4:00 pm to 8:00 pm. at the Dryden Recreation Complex 
Activity Room, 2nd Floor 84 Whyte Road, Dryden, Ontario.  The purpose of PIC 3 was to 
provide public with the opportunity to comment on the various alternatives to address the 
problems identified in PIC 2.  A total of two non-project members of the public attended PIC3 
although it was advertised in the Dryden Observer in the two weeks prior to the PIC and 
letters of invitation were mailed prior to the event. 

Public Information Centre (PIC) 4 

PIC 4 was held on January 5, 2005 from 4:00 pm to 8:00 pm at the Dryden Recreation 
Complex, 2nd Floor, 84 Whyte Road, Dryden, Ontario.  The purpose of PIC 4 was to provide 
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the results of infrastructure evaluations.  It included a summary of Municipal Class 
Environmental Assessment process being followed, outlined alternative development areas 
within the City of Dryden and presented alternatives for upgrading.  Input was solicited from 
the public on final recommendations for upgrading and community development alternatives.  
No non-project members of the public attended PIC4 although it was advertised in the 
Dryden Observer in the two weeks prior to the PIC. 

2.8 ENVIRONMENTAL PROTECTION - MITIGATION 

Based on the evaluation of potential effects, the projects comprising the Servicing Plan Study 
are not expected to create any significant environmental impacts.  However, the following 
mitigative measures are recommended to ensure that any short-term disturbances are managed 
by the best available methods. 

Protection of Natural Heritage Features 

The project study area contains a number of environmental features that, dependent on 
location, should be evaluated in detail before development proceeds.  These include: 

Sedimentation/Runoff Controls and Protection of Aquatic and Natural Habitat 

Specific mitigation measures to prevent sediments from entering study area watercourses are 
as follows: 

 Where construction occurs in proximity to watercourses, proper sedimentation/erosion 
controls will be employed to the satisfaction of all relevant agencies (i.e., MNR and DFO). 

 Groundwater removed during construction will be channelled or piped through 
stabilization and sedimentation ponds allowing the sediments to settle out before entering 
storm sewer or watercourses.  Where groundwater discharge is to watercourse, the 
associated outfall location will be protected against erosion using splash pads, geotextiles 
and pr rip-rap. 

 As directed by MNR/DFO, any crossings to occur during periods of low flow and outside 
of fish spawning seasons. 

 Silt fencing should be provided (i.e., according to OPSD 219.110) adjacent to construction 
areas to prevent runoff from migrating toward watercourses within the study area. 

 Rock checks (OPSD 219.210) or silt fence flow checks (OPSD 219.190) should be placed 
in all ditches flowing toward watercourses and immediately upstream of their discharge 
into a watercourse. 
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 All excavated materials requiring stockpiling should be placed in pre-determined 
locations.  The perimeters of stockpiles should be encircled with silt fencing according to 
OPSD 219.110. 

 All exposed surfaces susceptible to erosion should be re-vegetated through the placement 
of seeding, mulching or sodding immediately upon completion of construction activities. 

 Excess silt fence, straw bales and rip-rap should be maintained on site, prior to the 
commencement of grading operations and throughout the duration of construction, in case 
of an emergency (sediment spill, etc.). 

 The integrity of all sediment trapping devices should be monitored regularly (weekly and 
following rain events) and properly maintained.  Such structures should be removed only 
after the soils of the construction areas have been stabilized and then only after the trapped 
sediments have been removed. 

 In addition to the above, standard wetland mitigation measures include:  (1) silt fencing 
(OPSD 219.110) adjacent to marsh communities; and (2) silt fencing and/or a barrier for 
tree protection (OPSD 220.10) adjacent to swamp communities. 

 Any areas disturbed by construction will be restored and stabilized as soon as practically 
possible. 

 Removal of large trees or large stands of trees can be avoided by route alignment or 
boring of pipe under the trees. 

 All trees to be saved shall be clearly marked. 

 Timing of construction to have regard to wildlife habitat and breeding season. 

 Maintain good construction management practices. 

Contamination of Soils Through Spills and Leaks 

This can be avoided by ensuring that fuel storage, refuelling and maintenance of construction 
equipment are handled properly and not allowed in or adjacent to watercourses/bodies. 

Contingency plans must be prepared before projects begin for the control and clean up of a 
spill if one should occur. 
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Short Term Construction Related Traffic Impacts 

During the course of construction, it is possible that traffic may be temporarily disrupted along 
city streets.  The following measures will be employed to ensure that impacts are eliminated or 
minimized: 

 Where required, a Construction Traffic Management Plan will ensure a minimum of 
one lane (alternating traffic) to be maintained at all times for emergency access. 

 Where required, an Access to residences-businesses will be adequately 
addressed-maintained. 

 Where required, a Property and/or business owners will be notified in advance as to 
construction schedule/duration. 

Noise, Dust & Vibration 

The Ministry of Transportation may require a noise study for all development proposed within 
their agency’s review area. 

 Where required, will address construction related vibration on nearby buildings, pre-
construction surveys will be completed prior to construction.  The surveys will document 
existing building conditions, as well as identify sensitive structures to be considered 
during construction. 

 Construction operations will be restricted to the day shift (wherever possible).  In addition, 
the contractor will be required to adhere to local noise by-laws. 

 Dust control by spraying water, street sweeping. 

 Any reservoir, pumping station and transmission main alignment construction will be 
completed in accordance with MOE guidelines, which will include noise and vibration 
review as part of the MOE application of a Certificated of Approval (air). 

Archaeological Impacts 

Based on individual projects, the Ministry of Culture will advise as to the level of 
archaeological investigations required. 

If any archaeological and historical resources are discovered during the performance of 
construction work, the performance of the work in the area of the discovery is to halt.  The 
Ministry of Culture will be notified for an assessment of the discovery.  Work in the area of 
the discovery would not resume until cleared to do so by the Ministry. 
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Other Measures 

In addition, the provision of an experienced field representative to review construction will 
ensure that the project follows contract specifications and does not unnecessarily impact 
vegetation, the community or the aquatic environment.  Furthermore, contract tender 
documents will address mitigative measures in an explicit manner and ensure that compliance 
is maintained. 
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SECTION 3.0 
LAND USE PLANNING AND DEVELOPMENT 

3.1 POLICY AND PLANNING FRAMEWORK 

3.1.1 Existing Land Uses 

Dryden comprises two distinct geographic areas, namely Dryden North and Dryden South.  
Dryden North comprises lands north of the Trans-Canada Highway 17 corridor and the main 
branch of the Canadian Pacific Railway.  Residential development associated with the original 
railway plans and newer subdivisions, as well as industrial uses and the highway commercial 
district along Trans-Canada Highway 17 constitutes the main land uses in Dryden North. 

South Dryden includes the Weyerhaeuser mill, the downtown commercial core and the 
majority of educational and recreational facilities associated with Dryden.  The majority of 
Dryden residents live in Dryden South. 

3.1.2 Housing Starts, Sales and Building Permit Activity 

Tables 3.1, 3.2, and 3.3 highlight housing starts, sales and the annual value of building permits 
in the City of Dryden (City).  With respect to housing starts, Table 3.11 indicates that, since 
1991, out of a total of 327 single-family and multiple family housing starts, 272 of these, or 
83.0%, were single-family housing.  This represents an average of 21 single-family housing 
starts per year.  Multiple family housing starts have been more sporadic in Dryden since 1991, 
with 71.0% (or 39 starts) of the total multiple family starts occurring in 1991 and 1992. 

Since 1992, eight multiple family units were constructed in 1997, four units were constructed 
in 1998 and an additional four units were constructed in 2001.  Between 1993 and 2002, there 
were sixteen multiple family units constructed.  This translates into fewer than two units per 
year for this period. 

Combined, the City has experienced an average of 25 single-family and multiple family 
housing starts per annum since 1991. 

                                                      
1 Source: Canada Mortgage & Housing Corporation 
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Table 3.1:  Housing Start Activity in the City of Dryden 1991 to 2002 

Year Type and Number of Housing Starts 
 Single Family Multiple Family 

1991 10 18 
1992 18 21 
1993 12 0 
1994 23 0 
1995 19 0 
1996 14 0 
1997 25 8 
1998 23 4 
1999 28 0 
2000 18 0 
2001 30 4 
2002 31 0 
2003 17 0 
2004 
(to 

July) 

4 0 

Total  272 55 

Table 3.22 provides residential sale and price information in the City from 1991 through to 
31 May 2001.  Unfortunately, Canada Mortgage & Housing Corporation discontinued data 
tracking on residential sales and prices in Dryden in May 2001.  With this in mind, Table 3.2 
indicates that the City has experienced an average of 130 residential sales per annum at an 
average selling price of $101,874 since 1991, excluding the five months of available data for 
2001. 

Table 3.2:  Residential Sales and Prices in the City of Dryden 1991 to 2001 

Year Number of Sales Percent Change Average Selling Price ($) Percent Change

1991 106 n/a 90,468 n/a 
1992 146 37.7 93,715 3.6 
1993 140 (4.1) 95,358 1.8 
1994 148 5.7 99,721 4.6 
1995 128 (13.5) 109,092 9.4 
1996 137 7.0 106,245 (2.6) 
1997 140 2.2 108,090 1.7 
1998 119 (15.0) 106,392 (1.6) 
1999 121 1.7 93,515 (12.1) 
2000 118 (2.5) 116,139 24.2 

                                                      
2 Source: Canada Mortgage & Housing Corporation 
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Year Number of Sales Percent Change Average Selling Price ($) Percent Change

31 
May 
2001 

39 n/a 123,721 n/a 

Total 1,303 n/a 1,018,735 n/a 

In terms of the annual value of building permits in Dryden, Table 3.33 illustrates that, since 
1997, the value reached a peak of $49.355 million in 2002, but the values have fluctuated in 
the range of $10.0 to $20.0 million over this seven-year period.  Significant recent 
construction initiatives have included the development of a new public school, learning centre 
and IGA Garden Market, the reconstruction of the west wing of the Dryden Regional Health 
Centre, the addition of 32 beds for the Home for the Aged, and the expansion of the local 
Extra Foods and Wal-Mart stores. 

Table 3.3:  Building Permit Activity in the City of Dryden 1997 to 2002 

Year Value ($) 

1997  13,178,500 
1998  20,457,000 
1999  17,728,000 
2000  10,318,000 
2001  9,901,500 
2002  49,355,000 
2003  17,564,500 

2004 (to July)  625,000 
Total  139,127,500 

3.1.3 Official Plan for the City of Dryden 

The Official Plan for the City of Dryden was adopted by Dryden City Council on 
April 17, 2002 and received Ministerial approval by the Province of Ontario on 
October 4, 2002.  The purpose of the Official Plan is: 

• To provide guidance to Council, municipal staff and the public when making 
decisions about future land use and economic development in the City. 

• To establish general land use designations that are intended to establish a pattern of 
development in the municipality for the next 20 years. 

• To establish policies that will be considered throughout the development approval 
process and when considering public works and other municipal services. 

• To have regard for the Provincial Policy Statement issued by the Province of 
Ontario. 

                                                      
3 Source: City of Dryden 
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rate of 5.8% over this ten-year period.  Presently, the 25 to 44 age group represents 
30.0% of Dryden’s population. 

5. On the other hand, the 45 to 54 age group has increased in population rather 
dramatically since 1991.  The population of this age group increased by 215 people 
(or 25.0%) to 1,075 in 1996 and by a further 130 people (or 12.1%) to 1,205 in 2001.  
This signifies a positive growth rate of 40.1% over this ten-year period.  Presently, the 
45 to 54 age group represents 15.0% of Dryden’s population. 

6. The 55 to 64 age group has also increased in population since 1991, though not as 
noticeably as the 45 to 54 age group.  From a population of 720 in 1991, this age 
group increased by 35 people (or 4.9%) to 755 in 1996 and by 30 people (or 4.0%) to 
785 in 2001.  This constitutes a positive growth rate of 9.0% over this ten-year period.  
Currently, the 55 to 64 age group represents 9.0% of Dryden’s population. 

7. Finally, though the population of those in the 65 to 74 age group remained relatively 
unchanged since 1991 (i.e., at 615 people in 2001, this represents 0.8% population 
growth between 1991 and 1996 and 2.3% population decline since 1996), the 75+ age 
group experienced a 20.5% population increase (or 80 people) between 1991 and 
1996.  However, population numbers for this age group were unchanged at 470 people 
since 1996.  Presently, the 65 to 74 and 75+ age groups represent 7.0% and 6.0% of 
Dryden’s population, respectively. 

3.2.2 Mobility Status Characteristics 

Figures 3.5 and 3.6 below respectively highlight the place of residence, or mobility status, of 
Dryden residents one year and five years prior to each census period, commencing in 1991.  
Mobility status documents those who have either remained in a specific area of the community 
(i.e., non-movers), moved internally within a specific area or from a different part of the larger 
community (i.e., movers: non-migrants), or moved to a specific area of the community from 
within Ontario or beyond (i.e., movers: migrants). 
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Figure 3.5:  City of Dryden 1 Year Mobility Status Statistics:  1991 to 2001 

As Figure 3.56 illustrates, the non-mover component in relation to the mover components has 
gradually increased between 1991 and 2001, from 83.0% (or 6,475 people) to 87.0% (or 7,055 
people) of Dryden’s overall population.  Positive and negative fluctuations are more apparent 
in the mover categories.  Specifically, the portion of Dryden’s population categorized as 
mover: non-migrant, which currently represents 12.0% of the city’s overall population, 
decreased by 37.4% (or 430 people) to 720 people between 1991 and 1996, but then increased 
by 30.0% (or 215 people) to 935 people between 1996 and 2001.  On the other hand, the 
mover: migrant segment, which currently represents only 1.0% of Dryden’s overall 
population, increased by 200.0% (or 290 people) to 435 people between 1991 and 1996, but 
then decreased by 74.7% (or 325 people) to only 110 people between 1996 and 2001. 

Figure 3.67 highlights that the portion of Dryden’s population in the non-mover category 
increased by 18.7% (or 725 people) to 4,605 people between 1991 and 1996, but then levelled 
off somewhat between 1996 and 2001, growing by only 3.4% (or 155 people) to 4,760 people.  
Conversely, the population in the movers: non-migrant category remained relatively 
unchanged between 1991 and 1996 (i.e., decreasing by 5 people, or 0.3%, to 1,945 people), 
but then subsequently increased by 34.2% (or 665 people) to 2,610 people.  Still further, the 
movers: migrant component of Dryden’s population has experienced substantive decline since 
1991, decreasing by 19.1% (or 280 people) to 1,185 people between 1991 and 1996 and by 
71.7% (or 850 people) to only 335 people between 1996 and 2001. 

                                                      
6 Source: Statistics Canada 
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Figure 3.6:  City of Dryden 5 Year Mobility Status Statistics: 1991 to 2001
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3.2.3 Education Level Characteristics 

Figure 3.78 highlights education level characteristics in Dryden since 1991.  Currently, there 
are 1,045 Dryden residents with an education of Grade 9 or less.  This represents a 30.6% 
increase (or 245 people) since 1991 and a 65.9% increase (or 415 people) since 1996.  
However, those with some form of secondary or post-secondary education decreased over this 
ten-year period.  For instance: 

1. There are currently 1,840 residents with a Grade 9-12 education, which constitutes a 
34.4% (or 965 people) decrease since 1991 and a 3.0% (or 905 people) decrease since 
1996. 

2. Presently, there are 1,625 residents with some form of College education, which 
represents a 5.2% (or 90 people) decrease since 1991 and a more substantive 22.4% 
(or 470 people) decrease since 1996. 

3. There are currently 770 residents with some form of University education, which 
constitutes a 21.0% (or 205 people) decrease since 1991 and a 26.3% (or 275 people) 
decrease since 1996. 
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Figure 3.7:  City of Dryden Education Level Statistics: 1991 to 2001
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3.2.4 Labour Force and Household Income Characteristics 

Figure 3.8 through 3.10 provide information on labour force and household income 
characteristics for the City.  Figure 3.8 highlights labour force statistics since 1991.  As 
Figure 3.89 illustrates, the number of employed persons 15 years of age and over has remained 
relatively constant since 1991.  Between 1991 and 1996, those employed decreased marginally 
from 4,075 people to 4,020 people, which signifies a negative growth rate of 1.3%, but then 
increased to 4,120 people between 1996 and 2001, which represents a 1.1% (or 100 people) 
growth rate.  On the other hand, the number of unemployed persons in Dryden steadily 
increased since 1991, by 36.1% (or 110 people) between 1991 and 1996 (i.e., from 305 people 
in 1991 to 415 people in 1996), and by 7.2% (or 30 people) between 1996 and 2001 (i.e., from 
415 people in 1996 to 445 people in 2001).  This constitutes a 45.9% increase (or 140 people) 
over this ten-year period, or an average 4.6% increase per annum. 

                                                      
9 Source: Statistics Canada 
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Figure 3.8:  City of Dryden Labour Force Activity Statistics: 1991 to 2001
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Furthermore, unemployment rates in Dryden since 1991 have fluctuated, whereas participation 
rates have gradually decreased.  The unemployment rate in Dryden was 7.4% in 1991, which 
increased to 9.2% in 1996, but then decreased to 6.8% in 2001.  By contrast, the participation 
rate in Dryden was 73.9% in 1991, which subsequently decreased to 69.7% in 1996 and 
67.5% in 2001. 

Next, Figure 3.910 provides employment by occupation statistics for Dryden since 1991.  
Particular highlights from Figure 3.9 are as follows: 

1. Those employed in Management occupations increased by 158.8% between 1991 and 
2001 (i.e., from 400 employees in 1991 to 1,035 employees in 2001).  Currently, 
Management occupations constitute 24.0% of all occupations in Dryden. 
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Figure 3.9:  City of Dryden Employment By Occupation Statistics: 1991 to 2001
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2. Those employed in Health & Sciences occupations increased by 172.2% between 

1991 and 2001 (i.e., from 180 employees in 1991 to 490 employees in 2001).  
Presently, Health & Sciences occupations represent 11.0% of all occupations in 
Dryden. 

3. Those employed in Sales & Service occupations decreased by 27.5% between 1991 
and 2001 (i.e., from 1,690 employees in 1991 to 1,225 employees in 2001), despite a 
27.0% increase between 1996 and 2001 (i.e., from 965 employees in 1996 to 1,225 
employees in 2001).  Currently, Sales & Service occupations represent 28.0% of all 
occupations in Dryden. 

4. Those employed in Processing Industry decreased by 27.7% between 1991 and 2001 
(i.e., from 595 employees in 1991 to 430 employees in 2001), despite an 11.7% 
increase between 1996 and 2001 (i.e., from 385 employees in 1996 to 430 employees 
in 2001).  Currently, Processing Industry occupations constitute 10.0% of all 
occupations in Dryden. 

5. Those employed in Trades & Transport occupations have steadily increased since 
1991 (i.e., from 515 employees in 1991 to 600 employees in 1996 to 640 employees 
in 2001).  This represents a positive growth rate of 24.3% over this ten-year period.  
Presently, Trades & Transport occupations represent 15.0% of all occupations in 
Dryden. 

In addition, Figure 3.1011 provides information on household income statistics between 1991 
and 1996.  Data for the 2001 census year should be available in June 2003.  As Figure 3.10 
illustrates, while the number of households with incomes of less than $10,000 increased 
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marginally since 1991 (i.e., from 120 households in 1991 to 130 households in 1996), the 
number of households with incomes of between $10,000 and $39,999 decreased since 1991 
(i.e., from a combined total of 1,135 households in 1991 to 1,075 households in 1996), as did 
those households with incomes of between $40,000 and $69,999 (i.e., from a combined total 
of 1,140 households in 1991 to 990 households in 1996).  On the other hand, those households 
with incomes of $70,000 or more increased by a dramatic 59.2% since 1991 (i.e., from 625 
households in 1991 to 995 households in 1996). 

Figure 3.10:  City of Dryden Household Income Statistics: 1991 to 1996
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Finally, with respect to average household and incidence of low-income data, in 1991 the 
average household income in Dryden was $53,739 while the incidence of low income was 
5.6%.  Though the average household income increased to $58,037 in Dryden in 1996, so too 
did the incidence of low income, which increased to 6.7%. 
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3.2.5 Housing Stock Characteristics 

Figure 3.11 to 3.13 highlight information on housing stock characteristics in the City since 
1991.  Figure 3.1112 describes the housing stock in Dryden by period of construction since 
1991.  Unfortunately, data for the 2001 census year characterizes the age of the housing stock 
in Dryden as either pre-1991 or post-1991.  With this limitation in mind, as Figure 3.11 
indicates, while there is no predominant period during which a majority of the housing in 
Dryden has been constructed, the number of homes constructed in Dryden has gradually 
increased since 1991.  In 1991 for instance, there were 3,015 homes in Dryden, which 
increased to 3,205 in 1996 and 3,280 in 2001.  This represents a 6.3% increase between 1991 
and 1996 and a more marginal 2.3% increase since 1996, for a positive 8.8% growth rate over 
this ten-year period.  If Dryden’s population data for the 1991 (i.e., 7,963), 1996 (i.e., 8,289) 
and 2001 (i.e., 8,189) census periods is considered here, this translates into an average of 
2.6 people per household in Dryden in both 1991 and 1996, and 2.5 people per household in 
2001. 

In terms of the housing stock itself and as referred to above, the number of homes constructed 
before 1946 decreased by 21.2% from 425 to 335 units between 1991 and 1996, and 
represented 11.0% of Dryden’s total housing stock in 1996.  Also, the number of homes 
constructed from 1946 to 1960 and 1961 to 1970 increased by 10.0% (i.e., from 750 units in 
1991 to 825 units in 1996) and 21.8% (i.e., from 620 units in 1991 to 755 units in 1996), 
respectively.  In 1996, the homes constructed from 1946 to 1960 and 1961 to 1970 
respectively comprised 26.0% and 24.0% of Dryden’s total housing stock in 1996.  Similar to 
the decrease regarding housing stock constructed before 1946, the number of homes 
constructed from 1971 to 1980 also decreased between 1991 and 1996, from 705 units to 
570 units, for a negative growth rate of 19.1%.  The homes constructed during this period 
represented 18.0% of Dryden’s total housing stock in 1996.  Conversely, the number of homes 
constructed post-1981 increased by 39.8% from 515 to 720 units between 1991 and 1996, and 
represented 21.0% of Dryden’s total housing stock in 1996.  Finally, with respect to the 
2001 census data, it is interesting to note that, out of a total housing stock of 3,280 units, 
355 units, or 11.0%, have been constructed post-1991. 
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Figure 3.11:  City of Dryden Housing Stock by Period of Construction: 1991 to 2001

Figure 3.1213 highlights dwelling type characteristics for the City between 1991 and 1996.  
Data for the 2001 census year should be available in June 2003.  Figure 3.12 reveals that the 
majority of the housing stock in Dryden consists of single detached housing.  In 1991, there 
were 2,125 single detached housing units, which increased to 2,425 units in 1996.  This 
represents a 14.1% increase since 1991.  Single detached housing comprised 76.0% of 
Dryden’s total housing stock in 1996.  Other highlights concerning dwelling type 
characteristics deal with duplex/attached dwellings, apartment units of less than five storeys 
and mobile homes.  In terms of duplex/attached dwellings, there were 105 units in 1991, 
which subsequently decreased by 38.1% to 65 units in 1996.  Consequently, the proportional 
relationship of the number of duplex dwellings since 1991 to the total housing stock also 
decreased, from 3.0% in 1991 to 2.0% in 1996.  Furthermore, although the number of 
apartment units of less than five storeys remained relatively unchanged between 1991 and 
1996 (i.e., there were 485 units in 1991, which increased by a marginal 1.0% to 490 units in 
1996), apartment units represented the second largest form of dwellings in Dryden in 1996, at 
15.0%.  Moreover, with respect to mobile homes and similar to the decrease involving 
duplex/attached dwellings, there were 135 mobile home units in 1991, which decreased by 
55.6% to 60 units in 1996.  In 1996, mobile homes represented 2.0% of Dryden’s total 
housing stock, which constitutes a 2.0% decrease since 1991. 

                                                      
13 Source: Statistics Canada 

Earth Tech (Canada) Inc. Page 3-17 
L:\work\65000\65634\03-Report\Final Report\Section 3.doc 



Section 3.0 – Land Use Planning and Development 

Figure 3.12:  City of Dryden Dwelling Type Statistics: 1991 to 1996
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Finally, Figure 3.1314 provides information on the proportion of dwellings in Dryden that are 
owned or rented since 1991.  As Figure 3.13 illustrates, not only are the vast majority of 
dwellings in Dryden owned but also the proportion of owned versus rented dwellings 
gradually increased since 1991.  In 1991, there were 2,110 owned dwellings, which increased 
by 9.5%, or 200 dwellings, to 2,310 owned dwellings in 1996.  Between 1996 and 2001, the 
number of owned dwellings increased by a further 7.8%, or 180 dwellings, to 2,490 owned 
dwellings in 2001.  Currently, owned dwellings represent 76.0% of the total housing stock in 
the City, which is a proportional increase of 6.0% since 1991 and 4.0% since 1996. 
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Figure 3.13:  City of Dryden Occupied Dwelling Statistics: 1991 to 2001
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On the other hand, the number of rented dwellings has decreased since 1991.  In 1991, there 
were 900 rented dwellings, which decreased by a marginal 1.6%, or 15 dwellings, to 
885 rented dwellings in 1996.  Between 1996 and 2001, the number of rented dwellings 
decreased by 10.7%, or 95 dwellings, to 790 rented dwellings in 2001.  Presently, rented 
dwellings represent 24.0% of the total housing stock in Dryden, which is a proportional 
decrease of 6.0% since 1991 and 4.0% since 1996. 

3.2.6 Local and Regional Economic Development 

In addition to the recent construction activity in Dryden cited above, which has created 
$300 million in new investment, a $25 million economic impact during construction and 
between 150 and 200 net sustainable jobs, the City currently serves 14,000 people in the 
greater Dryden area and a trading area population of 35,000 people.  Historically, Dryden has 
relied heavily on its forest product industry.  Weyerhaeuser, a state of the art paper mill, 
currently employs 940 people between the paper mill and its woodland operations.  Table 3.4 
highlights other major employers in Dryden. 
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Table 3.5:  Major Employers in the City of Dryden 

Employer Number of Employees 

Keewatin Patricia Board of Education 420 
City of Dryden 200 
Dryden Regional Health Centre 192 
Ministry of Natural Resources 190 
Wal-Mart 140 
Canada Safeway 110 
Alex Wilson Coldstream 60 
Canadian Tire 58 
Weyerhaeuser 940 

Although pulp and paper has contributed significantly to Dryden’s economy, secondary 
industry has also prospered, particularly during the last decade.  With a central location along 
the Trans-Canada Highway, the City has become a tourism destination in north-western 
Ontario. 

3.3 LAND DEVELOPMENT OPPORTUNITIES 

3.3.1 Land Development Market 

There has been fairly limited residential development in the City over the past ten years.  
While part of this is related to a general slowdown in the economy, the main factor appears to 
be development in the unorganized areas adjacent to Dryden.  It is our understanding that in 
2002 alone, there were approximately 60 new houses constructed in the unorganized area. In 
2003 there were around 30 new homes constructed. This development no doubt impacts the 
rate of new home construction in Dryden.  The City may want to review what options are 
available to address this matter. 

As for commercial development, the community has recently encountered quite robust growth.  
This reinforces Dryden's position as a regional service centre. 

There has been fairly limited industrial development in Dryden over the last few years.  This 
however could change, as there is always the potential for substantial resource type 
developments in and around the community. 

3.3.2 Residential Development 

At present there are approximately 77 fully serviced single-family lots that have yet to be 
developed in Dryden.  In addition, there are two large blocks of land that are designated for 
townhouse type developments within the Edgewater Terrace.  The 77 single-family lots are in 
the following subdivisions: 
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• Hillcrest Heights - 20 lots 
• Lakeside Drive - 2 lots 
• Clearwater Crescent - 2 lots 
• Sandy Bay Mews - 3 lots 
• Edgewater Terrace - 50 lots 

With single-family housing starts of approximately 21 units/year, there is close to a four-year 
supply of single-family lots in Dryden.  It should also be noted that there is potential for 
approximately 97 additional lots in the Lakeside Drive and Milanese subdivisions.  These 
have been planned for, but not subdivided. 

Key points of residential development in Dryden include: 

• The most popular area for serviced urban sized lots is in the southern part of the City 
adjacent to Wabigoon Lake.  There is also some new development in the Hatch 
property area. It is anticipated that these two areas will accommodate most of the 
future development for urban-sized lots over the next 15 to 20 years. 

• There has been limited multiple family development in the community including a 
two storey condominium and seniors complex. 

• Based upon discussions with local real estate agents and Dryden officials, there 
appears to be some demand for rural residential estate lots, seniors housing and 
mobile/modular houses. 

3.3.3 Commercial Development 

With commercial development, Dryden should continue to be a regional service and 
commercial centre.  The community is well positioned to continue to service other areas such 
as Sioux Lookout, Ear Falls, Red Lake and Golden.  Large national chains, as evidenced by 
Wal-Mart and Canadian Tire, should continue to find Dryden as an attractive location.  Future 
development will focus primarily on the Trans-Canada Highway 17 corridor; however, there 
should also be some interest in the Downtown area, especially specialty retail and mix use 
developments. 

Key points of commercial development in Dryden include: 

• Commercial development has increased significantly over the last ten years. 

• The majority of this development has focused on the Trans-Canada Highway 17 
corridor. 

• Major national retail establishments such as Wal-Mart, Canadian Tire, Home 
Hardware, Pizza Hut, Holiday Inn and Sobeys have located along the Trans-Canada 
Highway 17 corridor. 

• Dryden is a regional commercial centre and has become one of the largest 
commercial nodes on the Trans-Canada Highway between Winnipeg and Thunder 
Bay. 
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• The Downtown core is fairly vibrant however there has been limited new 
development in the area.  Dryden is currently working with consultants to prepare a 
downtown revitalization plan. 

• There is potential for commercial tourist development along Wabigoon Lake 
adjacent to the government dock. 

3.3.4 Industrial Development 

There has been fairly limited demand for industrial sites in the community over the last 
number of years.  Cutbacks to the mill operations in 2003, does not bode well for additional 
industrial development in the short term.  Within the area north of the Trans-Canada Highway 
17 corridor and east of Colonization Road there are vacant lots and under-utilized buildings. 

Key points of industrial development in Dryden include: 

• Most of the industrial development in Dryden is centred around the pulp and paper 
industry. 

• The Weyerhaeuser paper mill is the largest industrial use in Dryden. 

• There are also transportation related industries. 

• A number of gravel pits that are used for road building and construction are located 
in the region. 

3.3.5 Other Land Uses 

There does not appear to be any major demand for additional institutional, government related 
and parks and recreation developments. 

Key points of other land uses in Dryden include: 

• Dryden is a regional centre for Northwestern Ontario for institutional uses including 
government offices, schools and medical facilities. 

• There are a number of post-secondary educational centres that are affiliated with 
larger institutions such as Lakehead University in Thunder Bay. 

• The Ontario Government Ministries of Natural Resources, Transportation, Northern 
Development and Mines and Health are located along the Trans-Canada Highway 17 
corridor. 

3.4 POPULATION PROJECTIONS 

3.4.1 Background Information 

Population projections are critical to any planning exercise, as they provide a useful basis for 
understanding future demands for land and public services.  In the context of this type of 
analysis, it is not important to precisely project accurate figures, but rather to understand the 
implications of probable trends, given the conditions affecting population growth.  As outlined 
below, three general population growth scenarios have been formulated, namely, Historic 
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(Low), Realistic (Medium) and Optimistic (High), based on population data for the City, as 
well as local and regional economic conditions.  Each growth scenario accommodates a 
twenty-year planning horizon and has been broken down into five-year increments, 
commencing in the 2001 census year and ending in the year 2021.  For ease of reference, 
Figure 3.14 graphically shows each scenario. 

3.4.2 Low Growth Scenario 

Firstly, the low growth scenario is based on an extrapolation of population trends in the City 
since 1991.  This trend analysis assumes continuity between past and future growth patterns.  
In this regard, Dryden’s population increased by 235 people (or 3.0%) between 1991 and 
2001, which represents a positive 0.3% growth rate (or 25 people) per annum over this ten-
year period.  Based on this historic trend, the City’s population, using the low growth 
scenario, is projected to increase from 8,198 residents in 2001 to roughly. 

1. 8,322 residents in the year 2006 

2. 8,448 residents in the year 2011 

3. 8,575 residents in the year 2016 

4. 8,704 residents in the year 2021 

Figure 3.14:  City of Dryden Population Projections
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3.4.3 Medium Growth Scenario 

Secondly, the medium growth scenario uses the low option as a base, but assumes increased 
growth as well as greater pull forces, including its central location along the Trans-Canada 
Highway and its potential to capitalize on future economic development opportunities in the 
area, such as those relating to the recreation and tourism industry.  Based on these factors, the 
City’s population, using the medium growth scenario, is projected to increase from 
8,198 residents in 2001 to approximately: 
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1. 8,447 residents in the year 2006 

2. 8,703 residents in the year 2011 

3. 8,968 residents in the year 2016 

4. 9,240 residents in the year 2021 

This represents a positive 0.6% growth rate (or 52 people) per annum. 

3.4.4 High Growth Scenario 

Finally, while the high growth scenario also uses historic trends in the City as a base, it 
assumes that the community will have experienced more rapid economic expansion through a 
major forestry and/or mining expansion.  This, in turn, will have created an increased demand 
for residential, commercial, institutional and recreational development activities.  Based on 
these factors, the City’s population, using the high growth scenario, is projected to increase 
from 8,198 residents in 2001 to roughly: 

1. 8,574 residents in the year 2006 

2. 8,966 residents in the year 2011 

3. 9,377 residents in the year 2016 

4. 9,807 residents in the year 2021 

This represents a positive 0.9% growth rate (or 80 people) per annum. 

3.5 POTENTIAL GROWTH AREAS AND SERVICING IMPLICATIONS 

3.5.1 Introduction 

The following presents information dealing with potential growth areas within Dryden over 
the next 20 years and servicing implications regarding water, sewage, road access and land 
drainage. 

3.5.2 North Dryden (formerly referred to as the Hatch Property) 

3.5.2.1 Growth Potential 

In the mid-1990 the City purchased 165 hectares (407 acres) in north Dryden.  The land has 
historically been referred to as the Hatch Family farm.  As shown on Figure 3.15, the Hatch 
property is bound by the Trans-Canada Highway 17 to the west and south, the Dryden 
municipal corporate boundary to the north (Leach Road), and Highway 601 (Colonization 
Avenue) to the east.  Currently, the Dryden Official Plan designates these lands as a 
combination of Future Commercial, Future Residential, Open Space and Natural Areas, and 
Rural. 
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A previous study undertaken for the City identified these lands for a mix of uses including 
open space, residential (modular homes, single family homes, estate lots, and multiple family), 
commercial (power node development), agricultural reserve (potential relocated fairgrounds), 
business park, and industrial.  In addition, a school site was identified.  The residential 
component of the project could accommodate close to 500 housing units.  The commercial 
power node covered 31 acres, the business park 41 acres, and the industrial site was 38 acres. 

More recently the City of Dryden has updated this plan with the North Dryden Secondary 
Plan.  This Secondary Plan deals with land south of Swanson’s Creek.  As shown in 
Appendix A, it is envisioned that this area will develop with a mix of low density residential, 
medium density residential, a school and park campus, light industrial, commercial, and an 
environmental protection area.  It is anticipated that this area could accommodate 
approximately 300 homes with a population of 800 people.  As well, there could be close to 
1,300 people working in this area as the commercial and industrial lands are developed. 

3.5.2.2 Servicing Implications 

Overall the North Dryden area is well serviced with respect to the provision of municipal 
services.  The lands south of Swanson’s Creek are especially well positioned with respect to 
servicing, as existing services can be extended to this parcel of land.  With regard to sanitary 
sewage, for lands south of Swanson’s Creek existing lines along the western edge of the 
undeveloped lands can be utilized to service this area.  To service north of Swanson’s Creek, a 
connection to an existing interceptor sewer would be required.  Since the interceptor line is 
located south of Swanson’s Creek and buried 5 to 8 metres deep, a creek crossing will be 
necessary. 

Water supply to the southern half of the property can be serviced from the existing water lines 
on the western and eastern portions of the property.  These lines should be connected to the 
existing system at several locations in order to optimize system hydraulics.  All lines should 
be looped to eliminate dead end sections.  A primary loop system should also be utilized to 
service lands north of Swanson’s Creek with water.  A connection could be made to the 
existing service along Trans-Canada Highway 17 and the existing watermain along 
Colonization Avenue would have to be extended north of Swanson’s Creek to provide water 
from the east. 

The majority of these areas, including all areas north of Swanson’s Creek should be drained 
by new and separate storm sewer systems.  For some small areas, local topography may 
require discharge into existing systems.  This is discussed further in Section 8.0. 
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3.5.3 Southeast Area 

3.5.3.1 Growth Potential 

Within the southeast portion of the built up part of Dryden, there is approximately 140 acres of 
undeveloped land that can accommodate residential growth.  These areas are shown in 
Figure 3.15.  The Dryden Official Plan designates these lands as Stable Areas or Future 
Residential. 

For the most part, these lands will be developed for single family detached housing; however, 
there may be some multiple family housing in the form of semi-detached housing units, 
attached housing units and walk-up apartments. 

Also as shown on Figure 3.15, there are approximately 200 acres of land that is currently 
outside of the Urban Service Area that could eventually be used to accommodate additional 
residential growth.  While these lands are outside of the Urban Service Area, they are 
designated as Future Residential in the Dryden Official Plan. 

3.5.3.2 Servicing Implications 

This area is generally in close proximity to existing water and wastewater urban services, and 
would appear to be readily serviced by extending these exiting utilities.  Drainage conditions, 
however, are not conducive to further development.  The elevation of the area is very close to 
the high water levels in Wabigoon Lake, thus limiting the development of effective drainage 
systems.  Poor drainage makes this area unsuited for future development.  

3.5.4 Rural Residential 

3.5.4.1 Growth Potential 

As shown in Figure 3.15, there is some potential for additional rural residential development 
along and to the north of Sandy Beach Road.  This area covers approximately 415 acres and is 
designated Rural in the Dryden Official Plan.  To retain a rural lifestyle, these lots should be in 
the 2.0 to 5.0 acre size. 

3.5.4.2 Servicing Implications 

Because this area is significantly separated from the main city infrastructure systems, these 
lots would likely be best serviced by separate water and sewer systems. 

The water system could involve a pipeline from the main city system and a small reservoir and 
pumphouse for equalization and distribution.  The capacity of the existing system for a direct 
water connection at the golf course is discussed further in Section 6.0 

A separate low pressure or gravity sewer system would be necessary along with a lift station 
and forcemain to the existing gravity system. 
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Drainage of this area should be dealt with separately from the main city storm sewer system. 

3.5.5 Downtown Mixed Use 

3.5.5.1 Growth Potential 

Dryden's downtown area has seen limited new commercial development over the last few 
years.  Similar to other communities, most recent commercial development in Dryden has 
been in the form of linear strip development along its major thoroughfare.  If Downtown 
Dryden is to survive and flourish, it must reinvent itself by becoming a mixed-use area.  This 
includes promoting new specialty commercial, restaurant, entertainment and personal service 
uses. 

In addition, multi-unit residential development and condominiums should be allowed.  
However, to ensure street level activity in the downtown, new residential projects are 
encouraged to provide commercial related uses on the first floor of development. 

3.5.5.2 Servicing Implications 

This area is currently serviced by water, sewer and storm sewer infrastructure.  In some cases, 
these systems are aged and/or undersized and require upgrades.  Some additional pipes may be 
required to provide required fire flows.  Further discussion on these systems is provided in 
later sections of this report. 

3.5.6 Trans-Canada Highway 17 Corridor 

3.5.6.1 Growth Potential 

The Trans-Canada Highway 17 corridor has seen extensive development over the last few 
years in the form of large retailers such as Wal-Mart and Canadian Tire.  It is envisioned that 
this trend will continue for a number of years, as Dryden has become a regional service centre 
for the area. 

Within the developed portion of the Trans-Canada Highway 17 corridor, as it passes through 
Dryden, there are some vacant properties that could be developed.  These sites are shown on 
Figure 3.15; however, it is anticipated that most new development will be on existing 
under-utilized commercial or industrial parcels. 

3.5.6.2 Servicing Implications 

Extensions to water and sanitary sewer systems would likely take the form of lateral 
connections from an area near Wal-Mart as looping may be impractical in the short-term.  
Further implications with respect to these systems are discussed in Sections 6.0 and 7.0. 
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This area currently is serviced by surface ditching and is not part of the main city storm sewer 
system.  If the existing surface drainage is not acceptable, drainage would be best 
accommodated by a new and separate storm sewer system. 

3.5.7 North Central General Industrial 

3.5.7.1 Growth Potential 

Dryden has seen limited industrial development activity.  Unless there is a major forestry or 
mining project attracted to the region, it is anticipated that there will not be very much demand 
for industrial lots.  Figure 3.15 shows areas within the city that have vacant readily developed 
industrial lots.  Most new industrial activity has taken place in the area north of the 
Trans-Canada Highway 17 corridor and east of Colonization Road.  As shown in Figure 3.15, 
there are vacant industrial lots within this area. 

There is a possibility for some limited industrial activity along the Trans-Canada Highway 17 
corridor, to the east of the built-up portion of the community.  The Dryden Official Plan 
allows for large-scale industries to locate there, provided that potential impacts can be met, 
and they have unique land area, open storage and transportation requirements. 

3.5.8 Anderson Property 

3.5.8.1 Growth Potential 

As shown in Figure 3.15, the Anderson family owns a substantial amount of land within 
Dryden.  Some of these properties have been identified for rural residential (west of Sandy 
Beach Road) and highway commercial (north of the Trans-Canada Highway 17 corridor) 
development.  With limited development activity in Dryden, and other land being more readily 
serviceable, it is not anticipated that the Anderson property will be developed for 
urban-related purposes within the time horizon of this study.  Based upon discussions with the 
Anderson family, they recognize this and intend to use their land for more 
community-oriented and rural uses, such as bison farming, open space and recreation trails, 
limited resource activities, and rural estate housing along existing road rights-of-way. 
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SECTION 4.0 
WATER SUPPLY AND TREATMENT 

4.1 INTRODUCTION 

This section of the report addresses the existing and future water supply and treatment system 
for the City of Dryden (City). 

The existing water treatment plant (WTP) in Dryden has been in operation since 1976.  Since 
then some upgrades have been performed.  The residual handling system has been improved 
for better liquid/solids separation of process wastes.  More recently, various upgrades have 
been proposed for the WTP and low lift station.  The work on the proposed new upgrades is 
nearing completion at the time of compilation of this report.  Following is a summary of the 
new upgrade items: 

• Concrete containment around the coagulant and coagulant aid storage area. 
• New gas chlorine feeding system. 
• Relocation of chlorine injection point. 
• Pressure backflow preventer on the filter surface wash. 
• Dual coagulant solution feed pumps with automatic switchover. 
• Automatic valves and actuator for filter to waste line. 
• Backflow check valve for the irrigation water pipe at the low lift station. 

The Engineer’s Report prepared by Wardrop Engineering in 2001 approximated the total rated 
water production capacity of the plant at 13.6 ML/d.  The City WTP is operated under 
Ministry of Environment (MOE) Certificate of Approval (C of A) number 1256 - 5JASK7, 
and can be classified as a large residential municipal system.  Raw water is presently drawn 
from the Wabigoon Lake through a buried 450 mm diameter raw water feed line 
approximately 150 m long that incorporates a screen structure in the Lake.  The raw water 
intake extends approximately 150 m into Wabigoon Lake and delivers raw water via gravity 
into a low lift pump station situated approximately 2 km from the WTP.  The triplex low lift 
station has a two duty/one standby pump arrangement.  Each pump has a rated capacity of 
80 L/s.  Also, there is a fourth 100 HP diesel engine driven pump, as a backup. 

The raw water is treated through a coagulation/flocculation/sedimentation process in two 
square “Microfloc” solids contact units (SCU).  Each SCU has a volume of approximately 
402 m3.  The effluent from the SCUs is treated through four filters, each approximately 24 m2 
area with media depth of 0.6 m.  Treated water is stored in a below grade reservoir located 
east of the plant.  The total volume of the reservoir is 6,563 m3; however, based on operating 
information provided by City staff, the effective storage volume is approximately 6,100 m3.  
The water is chlorinated and pumped to the distribution system through three high lift pumps. 
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Based on a review with operations staff the existing WTP has generally performed well; 
however, recent studies have identified a number of deficiencies, including the chlorination 
system, filter backwashing, instrumentation and control. 

This section of the report presents an overview of the existing water supply and treatment 
systems, including a visual condition assessment, and a review of the treated water quality for 
compliance with the current regulations.  In addition, future water supply and treatment 
requirements have also been discussed in the following text. 

4.2 EXISTING PLANT ASSESSMENT 

4.2.1 General 

In order to establish the basic criteria to be used for the assessment of the existing system, the 
following items have been reviewed: 

1. Current water demands. 
2. Raw water characteristics. 
3. City Treated Water Quality Objectives. 
4. Treated water quality and compliance with the current regulations. 

The following supporting documentation has been used to establish the design assessment 
parameters: 

1. Summary of Guidelines for Canadian Drinking Water Quality – April 2003. 
2. Ontario Drinking Water Standards – August 2000. 
3. Ontario Regulations 169/03, 170/03, and 171/03 – June 2003. 
4. City of Dryden Water Treatment Plant Daily Reports – 2000 to 2002. 
5. City of Dryden Water Treatment Plant Limited Monthly Reports – 1999 and 2003. 
6. As-built drawings. 
7. Engineer’s Report for Waterworks to City of Dryden, Wardrop Engineering Inc. 

(January 2001). 
8. Contract documents for water treatment upgrading works, Wardrop Engineering Inc. 

(2003). 

4.2.2 Current Regulatory Framework 

The regulation of drinking water quality in Canada is the responsibility of the provinces and 
territories.  In the United States the responsibility to set drinking water legislation rests with 
the federal government, and the individual states are responsible to ensure the legislation is 
implemented.  The following is a brief summary of the legal instruments currently in place to 
address treated water quality and disinfection by-product (DBP) issues.  Three areas of 
drinking water supply are generally legislated: 
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1. Protection of the water source. 
2. Control of microbiological contaminants. 
3. Control of physical/chemical contaminants. 

4.2.2.1 Ontario Water Works Regulatory System 

There have been some significant changes to the water works regulation after the Walkerton 
incident in Ontario.  The Province has adopted minimum mandatory standards for design, 
operation and maintenance of all water works in Ontario.  Recently new legislation has been 
imposed upon owners of water works.  The Ontario government has enacted a new drinking 
water regulation under the Safe Drinking Water Act, 2002.  Effective June 1, 2003, the 
Drinking Water Systems Regulation (Ontario Reg. 170/03, now further amended by 269/03) 
replaces the Drinking Water Protection Regulation for Larger Waterworks (Ontario 
Reg. 459/00) and the Drinking Water Protection Regulation for Smaller Waterworks Serving 
Designated Facilities (Ontario Reg. 505/01).  The standards for drinking water quality in 
Ontario are prescribed in Ontario Regulation 169/03 (now amended to 268/03).  Briefly, the 
new regulation stipulates the following: 

1. All municipal residential systems must obtain a drinking water works permit from the 
MOE.  The City is in compliance with this requirement. 

2. Drinking water systems such as Dryden are required to have a professional engineer 
certify that the system is in compliance with regulatory requirements.  This 
certification has to be renewed every five years for surface water systems such as that 
operated by the City. 

3. All drinking water systems in the province must have certified operators or trained 
persons. 

4. Minimum treatment requirements established in the previous regulatory framework 
continue in the regulation.  This means that minimum treatment for groundwater 
sources is disinfection, and for surface water sources, filtration and disinfection.  
Schedule 1 of Safe Drinking Water Act 2002 states that the free chlorine 
concentration should never be less than 0.05 mg/L and the combined chlorine residual 
should never be less than 0.25 mg/L in the distribution system.  The Safe Drinking 
Water Act also requires a 2.0 log removal of Cryptosporidium, 3.0 log removal of 
Giardia and 4.0 log removal of viruses.  Log removal is defined as follows: 

2 log removal = 99.00%; 3 log removal = 99.90%, 4 log removal = 99.99% 
The regulation clarifies that owners of drinking water systems have the flexibility to 
select any treatment technology, as long as it meets the level of performance 
established in the regulation and the ministry’s Procedure for Disinfection of Drinking 
Water in Ontario. 

5. Large municipal systems serving community centres and town halls, that are able to 
supply drinking water at a rate of 2.9 L/s, and utilize surface water supply are required 
to meet the regulatory requirements by July 1, 2004.  Owners are required to post a 
warning notice if they are not currently complying with the microbiological testing 
regime required by this regulation or if they did not carry out the necessary corrective 
actions for some reason.  These warning notices have to be posted in prominent 
locations to alert users of the system. 
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6. In order that the public has access to information on the status of drinking water, 
annual reports must be prepared, made available to the public and submitted to the 
ministry. 

Owners of regulated drinking water systems must continue to use accredited laboratories to 
test their water samples, unless the regulation allows for continuous monitoring equipment to 
be in place.  Continuous online monitoring is now permitted for fluoride, turbidity, residual 
chlorine and other parasites.  In addition to the new Drinking Water Systems Regulation 
(Ontario Reg. 170/03), the following relevant supporting regulations have been enacted: 

1. Regulation 169/03 (now amended with 268/03) - Ontario Drinking Water Quality 
Standards, which lists the standards that are to be used for water testing. 

2. Regulation 172/03 – Definition of Deficiency and Municipal Drinking Water System, 
which defines what a deficiency is with respect to drinking water systems. 

3. Regulation 175/03 – Revokes Ontario Regulation 459/00, the former Ontario Drinking 
Water Protection Regulation for Larger Waterworks. 

4. Regulation 176/03 – Revokes Ontario Regulation 505/01, the former Ontario Drinking 
Water Protection Regulation for Smaller Waterworks Serving Designated Facilities. 

5. Regulation 174/03 – Amends Ontario Regulation 525/98 to allow an exemption to any 
waterworks that is a drinking water system under the Ontario Water Resources Act 
(OWRA) from the requirement to obtain an approval under the OWRA. 

6. Regulation 177/03 – Amends Ontario Regulation 435/93 to make training 
requirements consistent with the Drinking Water Systems Regulation. 

Based upon information provided by the City, the following actions have been undertaken as 
steps towards full compliance with the applicable regulations. 

1. A detailed review of the sampling and analysis requirements, as contained in the City 
WTP’s C of A. 

2. The use of an accredited laboratory (Enviro-Test Laboratories, located in Thunder 
Bay). 

3. A review of procedures in place for notification to the responsible administrative 
personnel, such as the MOE and the Medical Officer of Health, in the event of an 
adverse/alarming testing results. 

4. Provision of public information material including quarterly reports on the City 
website.  Public information is also available at the City office. 

5. Installation of filter to waste facilities. 
6. Maintaining qualified staff.  Three staff members currently hold Class 3 operator 

levels, while two more operators hold Class 2.  The City WTP is reduced from a Class 
3 to a Class 2 level plant (pending MOE approval for this change). 

A preliminary review suggests that at least twelve schedules of the Safe Drinking Water Act 
2002 apply to the Dryden system (Table 4.1). 
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Table 4.1:  Categories of Applicable Safe Drinking Water Act Schedules 

 Treatment Operational 
Checks, 

Sampling 
and Testing 

Adverse Test 
Results Other 

Problems 

Reports Chemical Testing 
Parameters 

Schedule 
No. 

1,4 6,7,10,13 16,17 20,22 23,24 

Nine of the above listed twelve schedules provide directions for various protocols whereas 
schedule 4 lists the exemptions for schedule 1.  Schedule 23 and 24 provides listing of the 
chemical parameters for testing.  A detailed review of each of these schedules are required to 
determine compliance. 

In addition to application of these requirements, the City should review the current regulations 
to determine the compliance as to the operation staff’s classification and type of testing that 
the City’s classified operation staff can perform.  A detailed regulatory compliance review is 
beyond the scope of this study and is recommended to ensure full compliance with the current 
applicable standards. 

4.2.3 Current Water Demands 

The City provided information on daily water consumption for the period of 2000 to 2002.  
Figure 4.1 presents the maximum and average day flows recorded at the WTP between 2000 
and 2002.  The highest maximum day flow (treated water) was recorded in 2002 at 8.73 ML/d 
and this flow rate with an allowance of 10% (total 9.7 ML/d) for in plant usage will be utilized 
for further evaluation based on current conditions. 
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Figure 4.1:  City of Dryden Pumped Maximum and Average Day Flows:  2000 to 2002 

All historic daily effluent flows recorded at the WTP were analyzed.  The data were reviewed 
based on two criteria, the ratios of maximum to average day flow and maximum to minimum 
day flow ratio for each day in a month.  A summary of these data is presented in Table 4.2.  In 
addition, only four months of data are available from year 1999.  These were also reviewed.  It 
was determined that the July 1999 maximum to average day ratio was the highest recorded for 
the period analyzed.  It is an isolated day in five years, during which the average peaking 
factor was 1.23 and the average of the maximum peaking factors observed in all years is 1.5.  
A peaking factor of 1.5 is, therefore, proposed as representative of the current ratio of peak 
day to average day water consumption. 

Table 4.2:  WTP Treated Water Maximum Day to Average and Minimum Day 
Ratio Based on Historical Flows:  1999 to 2003 

Peaking Factor 
 Parameter 2003 2002 2001 2000 1999 

  
Max/
Avg.

Max/
Min.

Max/
Avg.

Max/
Min.

Max/
Avg.

Max/
Min.

Max/
Avg. 

Max/
Min. 

Max/
Avg.

Max/
Min.

Maximum Peaking Factor 
Value in all Months. 1.08 1.19 1.37 1.71 1.25 1.51 1.28 1.50 2.21 1.71
Average Peaking Factor 
Value in All Months. 1.07 1.16 1.15 1.31 1.11 1.21 1.13 1.25 1.56 1.35
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4.2.4 Raw Water Quality Characteristics 

The City uses the Wabigoon Lake as its raw water source.  Previous reports have identified 
some raw water characteristics that were above the Guidelines for Canadian Drinking Water 
Quality (GCDWQ).  These include aluminum, color, dissolved organic carbon, iron, organic 
nitrogen, and turbidity.  Table 4.3 illustrates the water quality parameters compared with the 
treated water targets from the GCDWQ.  A brief description of each parameter and its 
relevance to public health has been extracted from the GCDWQ and included in the following 
paragraphs.  The raw water quality can generally be characterized as having high levels of 
turbidity, aluminum, and colour. 

Table 4.3:  Wabigoon Lake Water Characteristics 

Average Raw Water Quality 
(1999– 2002) Parameter 

Range Average 

Ontario 
Drinking Water 

Standards 

Canadian Drinking 
Water Quality 

Guidelines 

pH 7.1-8.06 7.62 6.5 – 8.5 6.5 – 8.5 
Calcium (mg/L) 13.8-16.4 15.8   
Magnesium 
(mg/L) 2.66-3.2 2.86   

Chloride (mg/L) 2.2-2.8 2.5 250  250 
Sulphate (mg/L) 0.5-3 2.55 500 500 
Sodium (mg/L) 2.4-2.8 2.6 200 200 
Total Hardness 
(mg/L as CaCO3) 

42-76 49.3 80 - 100 200 

Nitrate (mg/L) 0.01-0.055 0.028 10 10 
Alkalinity (mg/L 
as CaCO3) 32-55 47.54 30 – 500 250 
Iron (mg/L) 0.26-0.47 0.25 0.3 0.3 
Manganese 
(mg/L) 0.0049-.028 0.007 0.050 0.05 
Aluminum 
(mg/L) 0.14-0.62 0.29 0.10 0.1 
THM (mg/L) Na na 0.10 0.1 
Turbidity (NTU) 0.12-33 12.84 1 1 
Colour (TCU) 9-132 49.99 5 15 
Diss. Org. 
Carbon (mg/L)  6.3-7.6 7.5 2.4-3 3.0 
Total Dissolved 
Solids (mg/L) 55-62.7 60.8 500 500 

Note:  Bold values indicate exceedance of the Guidelines for Canadian Drinking Water Quality. 
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4.2.4.1 Turbidity 

Suspended matter such as clay, silt, finely divided organic and inorganic matter, plankton, and 
other microscopic organisms cause turbidity in water.  Turbidity measurements relate to the 
optical property of water that causes light to be scattered and absorbed rather than transmitted 
in straight lines through the sample.  Control of turbidity in public drinking water supplies is 
important for both health and aesthetic reasons.  Excessive turbidity detracts from the 
appearance of treated water and has often been associated with unacceptable tastes and 
odours.  Turbidity can serve as a source of nutrients for waterborne bacteria, viruses and 
protozoa, which can be embedded in or adhere to particles in the raw water or become trapped 
within floc formed during water treatment.  Turbidity can interfere with disinfection processes 
and the maintenance of chlorine residual.  Turbidity has also been related to trihalomethane 
(THM) formation in chlorinated water.  Viable coliform bacteria have been detected in waters 
with high turbidities, even in the presence of free chlorine residuals.  Outbreaks of disease 
traced to chlorinated water supplies have been associated with high turbidity. 

The values in Table 4.3 represent samples from the months of January, April, July and 
October analyzed by plant staff or random samples by labs and do not necessarily show the 
extremes for that year.  Turbidities of the raw water from the Wabigoon Lake, as measured by 
the City, have ranged from 0.12 nephelometric turbidity units (NTU) to as high as 33 NTU, as 
shown in Figure 4.2.  The figure also illustrates that the overall turbidity rose significantly in 
the second half of 2002.  From the available data, it is evident that the raw water turbidities 
from the Wabigoon Lake exceed the limit of 1.0 NTU.  The range of treated water turbidity at 
the City WTP was 0.01 to 0.8 NTU as shown in Figure 4.3.  For the period investigated, 
treated water turbidities within the limits of GCDWQ. 
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Figure 4.2:  City of Dryden WTP Raw Water Turbidity 
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Figure 4.3:  City of Dryden WTP Treated Water Turbidity 
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4.2.4.2 Colour 

Colour in drinking water may be due to the presence of coloured organic substances, metals 
such as iron, manganese and copper, or highly coloured industrial wastes.  Although the 
presence of colour in drinking water is not directly linked to health, experience has shown that 
consumers may turn to alternative, possibly unsafe, sources when their drinking water 
contains aesthetically displeasing levels of colour.  Colour is usually an indicator of high 
organics and, therefore, a high concentration of THM precursors in the raw water.  Thus, 
highly coloured water can result in high THM levels when chlorination is practiced. 

Raw water true colour sampled by the City has varied from 9 to 132 colour units, as illustrated 
in Figure 4.4.  The highest values occurred in the months of July and October 2000. It is 
important to note though that due to limited data for these two months (three samples for July 
and one for October), the average and minimum values may be misleading in terms of an 
accurate representation for the entire month.  True colour represents the colour of water from 
which turbidity has been removed.  For the period analyzed, the treated water true colour 
varied from 0 to 8 colour units.  Figure 4.5 illustrates that there are no values exceeding the 
guideline of 15 true colour units (TCU) set out in the GCDWQ.  However, the Ontario 
Drinking Water Standards place an aesthetic objective for colour in drinking water of 5 TCU.  
This level was only exceeded once in all the samples for treated water reviewed. 
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Figure 4.4:  City of Dryden WTP Raw Water Colour – True 
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4.2.4.3 Iron and Manganese  

Iron is the fourth most abundant element in the earth's crust.  Iron is an essential element in 
human nutrition and the intake of iron from a typical Canadian diet is more than sufficient to 
meet the minimum daily requirement.  Toxic effects have resulted from the ingestion of large 
quantities of iron, but there is no evidence to indicate that concentrations of iron commonly 
present in food or drinking water constitute any hazard to human health.  At concentrations 
above 0.3 mg/L, iron can stain laundry and plumbing fixtures and cause undesirable tastes in 
beverages.  The precipitation of excessive iron imparts an offensive reddish-brown colour to 
the water.  Iron may also promote the growth of certain micro organisms, leading to the 
deposition of a slimy coat in piping. 

Manganese occurs in over 100 common salts and mineral complexes that are widely 
distributed in rocks, in soils and on the floors of lakes and oceans.  Manganese is generally 
present in natural surface waters at concentrations below 0.05 mg/L.  It is more prevalent in 
groundwater supplies owing to the reducing conditions that exist underground.  Manganese is 
an essential element in humans and animals.  It is regarded as one of the least toxic elements.  
At levels exceeding 0.05 mg/L, manganese may stain plumbing fixtures and laundry and cause 
undesirable tastes in beverages.  As with iron, its presence in water may lead to the 
accumulation of microbial growths in the distribution system that could give rise to taste, 
odour, and turbidity problems in the distributed water. 

Current GCDWQ limits for iron and manganese are 0.3 and 0.05 mg/L, respectively.  The 
randomly sampled raw water concentrations of iron and manganese in the Wabigoon Lake 
ranged from 0.26 to 0.47 mg/L for iron and 0.005 to 0.028 mg/L for manganese.  Treated 
water concentrations ranged from 0.003 to 0.354 mg/L for iron and 0.001 to 0.014 mg/L for 
manganese.  Although average values met current GCDWQ limits, maximum ranges in iron 
concentrations exceeded them slightly.  No water quality concerns have been noted by City 
staff. 

4.2.4.4 Hardness 

Water hardness is caused by dissolved polyvalent metallic ions, principally calcium and 
magnesium, and is expressed as the equivalent quantity of calcium carbonate (CaCO3).  
Magnesium is theorized to protect against lipid deposits in arteries and may have 
anticoagulant properties that could protect against cardiovascular diseases by inhibiting blood 
clots.  A moderate increase in calcium in the diet lowers the levels of circulating organ 
cholesterol.  It is possible that this relates water hardness and cardiovascular disease. 

Incrustation and excessive soap consumption are the main concerns with high hardness.  On 
heating, hard water has a tendency to form scale deposits.  Soft water, on the other hand, may 
result in the corrosion of water pipes.  Depending on the interaction of other factors, such as 
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pH and alkalinity, hardness levels between 80 and 100 mg/L (as CaCO3) are considered to 
provide an acceptable balance between corrosion and incrustation.  This value is set to aid in 
water source selection where a choice exists and is an operational guideline.  Water supplies 
with hardness greater than 200 mg/L are considered poor, but have been tolerated by 
consumers.  Water hardness in excess of 500 mg/L is unacceptable for most domestic 
purposes. 

Analytical data from the monthly treatment plant records, as illustrated in Figure 4.6 showed 
that the raw water hardness ranged from 42 to 76 mg/L (as CaCO3).  The treated water 
hardness was between 60 and 82 mg/L (as CaCO3), as shown in Figure 4.7.  It is important to 
note that all monthly samples were based on representative sampling of fewer than ten days, 
which is likely sufficient, due to low concentrations of water hardness.  However, as noted in 
Ontario Drinking Water Standards, soft water that has hardness values of less than 80 mg/L 
may result in accelerated corrosion of pipes. 

0

10

20

30

40

50

60

70

80

Ju
l-0

0

O
ct

-0
0

Ja
n-

01

A
pr

-0
1

Ju
l-0

1

O
ct

-0
1

Ja
n-

02

A
pr

-0
2

Ju
l-0

2

O
ct

-0
2

Month - Year

R
aw

 W
at

er
 T

ot
al

 H
ar

dn
es

s (
m

g/
L

 C
aC

O
3) Average Raw Water Total Hardness

Max Raw Water Total Hardness

Min Raw Water Total Hardness

Figure 4.6:  City of Dryden Raw Water Total Hardness 
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Figure 4.7:  City of Dryden Treated Water Total Hardness 

Figure 4.8 shows the raw water and treated water values for calcium hardness.  Hardness 
ranged from 30 to 48 mg/L (as CaCO3) in the raw water and from 35 to 78 mg/L (as CaCO3) 
in the treated water.  The hardness concentration detected in the treated water is well below 
the aesthetic unpleasing level; hence it is not a concern. 
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Figure 4.8:  City of Dryden Raw Water and Treated Water Calcium Hardness 
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4.2.4.5 pH 

One of the main objectives of controlling pH is to produce water that minimizes corrosion or 
incrustation.  These processes, which can cause considerable damage to the water supply 
system, result from complex interactions between pH and other parameters, such as dissolved 
solids, dissolved gases, hardness, alkalinity and temperature.  Elevated levels of certain 
undesirable chemical substances may result from the corrosion of specific types of pipe.  
Corrosion effects may become significant below pH 6.5 and the frequency of incrustation and 
scaling problems may be increased above pH 8.5.  There is also a progressive decrease in the 
efficiency of chlorine disinfection processes with increasing pH levels. 

The GCDWQ recommend pH values are between 6.5 and 8.5.  As illustrated in Figure 4.9, the 
raw water from the Wabigoon Lake has a raw water pH that ranged from 7.1 to 7.8.  The 
treated water pH ranged from 6.8 to 8.1 as shown in Figure 4.10.  Thus both upper and lower 
limits are met in both cases. 
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Figure 4.9:  City of Dryden Raw Water pH 
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Figure 4.10:  City of Dryden Treated Water pH 

4.2.4.6 Microbiological Parameters 

Microbiological guidelines are needed to control the presence of pathogenic or 
disease-causing micro organisms.  Pathogenic micro organisms that occur in polluted surface 
water include protozoa, bacteria and enteric viruses.  The most common disease attributable to 
waterborne pathogenic micro organisms is gastrointestinal (GI) illness or diarrhea.  Although 
GI illness is generally considered to be non-life-threatening in normal healthy adults, mortality 
can occur in sensitive sub-populations such as infants, the elderly, and immunosuppressed 
individuals.  As it is not practical or technically feasible to monitor for all pathogens in 
drinking water, the microbiological guidelines are based on indicator organisms and effective 
treatment.  The presence of excess total coliforms in drinking water indicates that treatment is 
inadequate or that the distribution system is experiencing regrowth or infiltration.  
Escherichia coli (E. coli) should not be detected/present in any drinking water sample.  
Contamination with sewage, as shown by positive E. coli tests, would strongly suggest 
presence of pathogenic bacteria and viruses, as well as more chlorine resistant pathogens such 
as Giardia and Cryptosporidium, which are much more difficult to detect. 

Viruses are a large group of infectious agents measuring between 10 and 25 nm in diameter.  
They are totally dependent on living cells for reproduction and lack an independent 
metabolism.  Enteric viruses infect the GI tract of humans and sometimes animals.  They are 
excreted in feces.  There are over one hundred types of enteric viruses, but those of interest 
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found in drinking water supplies are:  hepatitis A, Norwalk-type viruses, rotaviruses, 
adenoviruses, enteroviruses, and reoviruses. 

Protozoans are unicellular, colourless, generally motile organisms that lack a cell wall.  There 
are amoebas, flagellated protozoans, ciliates, and sporozoans.  Pathogenic protozoans in 
drinking water include Giardia lamblia, Entamoeba histolytica, Cryptosporidium and 
Naegleria fowleri. 

Under new guidelines in the Safe Drinking Water Act, 2002, as of June 1, 2003, Ontario 
Regulation 170/03 requires at all times a 99% (2 log) removal or inactivation of 
Cryptosporidium cysts, at least 99.9% (3 log) removal or inactivation of Giardia lamblia 
cysts, and at least 99.99 (4 log) removal or inactivation of viruses, before water enters the 
distribution system.  These requirements are summarized below in Table 4.4. 

Table 4.4:  Microbiological Removal Criteria 

Parameters 
Regulation 

170/03 
Requirement 

Dryden WTP Credit 
@ <1 NTU & <0.3 

NTU 95% of Samples 

Net Disinfection 
Requirement 

Cryptosporidium 2 Log 2 Log 0 Log 

Giardia 3 Log  2.5 Log 0.5 Log 
Viruses 4 Log 2 Log 2 Log 

In the United States Environmental Protection Agency (USEPA) Interim Enhanced Surface 
Water Treatment Rule (IESWTR, 1998), it is regulated that the removal credit is granted if 
historic filtered water turbidity levels are below the noted standards.  For all surface water 
systems that use conventional treatment or direct filtration and serve 10,000 or more people, 
EPA states that the filter performance should meet the following requirements: 

1. The turbidity level of a system’s combined filtered water at each plant must be less 
than or equal to 0.3 NTU in at least 95% of the measurements taken each month. 

2. The turbidity level of a system’s combined filtered water at each plant must at no time 
exceed 1 NTU. 

For both maximum and 95% requirements, compliance is determined based on measurements 
of the combined filter effluent at four hour intervals.  Ontario Drinking Water Standards also 
suggest continuous monitoring or grab samples every four hours for large surface water source 
filtration plant such as Dryden.  Ontario regulations require that in order to be considered 
conventional filtration and claim the 2.5 log Giardia cyst removal and 2 log virus removal 
credits, the filtration process must meet the following criteria: 

1. Use a chemical coagulant at all times when the treatment plant is in operation. 
2. Monitor and adjust chemical dosages in response to variations in raw water quality. 
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3. Maintain effective backwash procedures, including filter-to-waste or an equivalent 
procedure during filter ripening to ensure that the effluent turbidity requirements are 
met at all times. 

4. Continuously monitor filtrate turbidity from each filter. 
5. Meet the performance criterion for filtered water turbidity of less than or equal to 

0.5 NTU in 95% of the measurements each month. 

Based on year 2001 and 2002 daily reports, the Dryden WTP filters appear to be well 
operated.  In general, the WTP meets or exceeds the current GCDWQ turbidity level 
guidelines except on one occasion when turbidity levels have exceeded GCDWQ. 

Currently no data are available for Cryptosporidium or Giardia analysis of the treated water, 
hence it is not possible to review current plant performance from a protozoan removal 
perspective. 

Giardia lamblia 

Giardia lamblia is a flagellated protozoan that can cause giardiasis when ingested.  Diarrhea, 
fatigue, and cramps manifest this GI disease.  The disease is communicated by contaminated 
drinking water; however, person-to-person contact and other routes are more important.  
Giardia cysts can survive in water for one to three months.  Granular media filtration is more 
than 99% effective in the removal of cysts with optimized pre-treatment.  Poor cyst removal 
occurs when low or sub-optimal coagulant doses exist or when finished water turbidity is 
greater than 1.0 NTU.  MOE stipulates that it is the duty of the facility to report if the filtration 
test indicates turbidity exceeding 1.0 NTU. 

The Ontario MOE has set the requirements for maximum contaminant level (MCL) of Giardia 
at a 3 log reduction.  Currently all Giardia cyst removal in the plant is dependent on achieving 
the turbidity reduction set in the guidelines, and, if plant is able to meet the filter effluent 
turbidity criteria, as well as other criteria outlined in this section the Giardia reduction for the 
filtration process can be set at the 2.5 log reduction level.  The net disinfection requirement 
then would be 0.5 log reductions. 

Cryptosporidium 

In May, 2001, Cryptosporidium was believed to be the cause of one death confirmed in North 
Battleford, Saskatchewan.  At least 20 became ill from the parasite.  At least one person died 
and 150 people became ill after drinking tap water contaminated with Cryptosporidium in 
Kitchener-Waterloo, Ontario.  In 1993, Cryptosporidium caused 400,000 people in Milwaukee 
to experience GI illness.  More than 4,000 were hospitalized and at least 50 deaths have been 
attributed to the disease.  Similarly, In May 2000, seven people died and 2,300 became ill due 
to E. coli contamination in Walkerton, Ontario.  All the above cases prove that it is important 
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to strengthen protection against microbial contaminants, especially Cryptosporidium, and at 
the same time, reduce potential health risks of DBPs. 

There are two varieties of Cryptosporidium species associated with infections in mammals: 
C. muris and C. paryum.  These protozoa can cause Cryptosporidiosis if ingested.  Its primary 
symptom is diarrhea, but other symptoms include abdominal pain, vomiting, or low-grade 
fever.  Possible sources are pets and farm animals, person-to-person contacts and 
contaminated drinking water. 

Currently, the infectious dose is not well defined.  Specific testing of individual processes for 
Cryptosporidium removal efficiencies has not yet generated definitive data.  The Ontario 
MOE has recommended a 2 log reduction for Cryptosporidium.  Currently, all 
Cryptosporidium cyst removal is also dependent on achieving the turbidity reduction set in the 
guidelines. 

Additional data for microbiological parameters should be collected and reviewed for a more 
thorough evaluation of the effectiveness of the City WTP. 

4.2.4.7 Disinfection Byproducts (DBPs) 

DBPs form when chemical disinfectants added to drinking water to kill micro organisms react 
with DBP precursors in raw water, such as naturally occurring organic matter (NOM).  In 
general, levels of DBPs are highest in treated water from sources with high organic matter 
content, such as rivers and lakes, and lowest when the source water is groundwater.  Within a 
single water supply, DBP levels can vary, depending on water quality such as total organic 
carbon (TOC), bromide, pH, temperature, ammonia and carbonate alkalinity, and on treatment 
conditions, such as disinfectant dose, contact time and point of removal of NOM.  Human 
health effects also vary depending on the mixture of DBPs, the location throughout the 
distribution system, and the temperature, nature and concentration of NOM. 

Trihalomethanes (THMs) 

THMs are halogen-substituted single-carbon compounds.  The THMs most commonly present 
in drinking water are bromodichloromethane, chlorodibromomethane, chloroform and 
bromoform.  THMs are formed in drinking water primarily as a result of chlorination and/or 
bromination of organic matter present naturally in raw water supplies.  Chloroform is the 
THM detected most frequently and at highest concentrations in drinking water.  Available data 
suggest that the principal sources of intake of THMs are drinking water and beverages 
produced with treated water.  Because of chloroform's volatility, there is also potential for 
exposure in the home to airborne chloroform released from tap water.  Chloroform has been 
found to be carcinogenic in two animal species in the most extensive bioassays conducted to 
date and has been classified as being probably carcinogenic to humans.  The preferred method 
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of controlling disinfection byproducts is precursor removal; however, any method of control 
employed must not compromise the effectiveness of water disinfection.  

Testing conducted by the Ontario MOE Central Laboratory randomly sampled in 1998, 1999, 
2002, and 2003 showed Dryden treated water total THM concentrations ranged between 
0.02 to 58.50 µg/L with an average value of 23.55 µg/L.  The current Ontario Drinking Water 
Standards set a maximum limit of 100 µg/L.  All test data received were within this limit.  
However, if the City wishes to proceed towards the more stringent THM criteria of 80 µg/L, 
established by the USEPA, some modification to the process such as applying enhanced 
coagulation can be tested.  Limits similar to those established by USEPA are now being 
considered for Canada.  Bench scale testing should be conducted prior to proceeding with any 
such changes. 

EPA has provided data on TOC, a precursor for THM formation, and alkalinity relationships.  
The regulatory agency’s expectations have been that for a given condition a conventional 
filtration WTP should be able to remove specified TOC by adopting enhanced coagulation. 

Table 4.5:  Total Organic Carbon Removal Requirements*

TOC Removal 
TOC Levels In Source 

Water (mg/L) 0 – <60 mg/L 
Alkalinity 

≥60 – <120 mg/L 
Alkalinity 

≥120 mg/L 
Alkalinity 

>2.0 – 4.0 35% 25% 15% 
>4.0 – 8.0 45% 35% 25% 

>8.0 50% 40% 30% 

Note:  Source EPA Microbial and Disinfection By-Products Rules – Simultaneous Compliance Guidance Manual. 

There are no direct TOC data available for the City’s WTP; however, the City has provided 
dissolved organic carbon (DOC) data as outlined in Table 4.3.  The DOC data presents values 
of 6.3 to 7.6 mg/L.  The average DOC concentration recorded in the past has been 7.5 mg/L.  
For the City’s raw water, the alkalinity values have been in the range of 32 to 55 mg/L, with 
an average of approximately 47 mg/L.  Based on these characteristics and the EPA guidelines, 
a minimum 45% TOC removal can be expected with enhanced coagulation for the City’s 
WTP. 

Haloacetic Acids (HAAs) 

After the THMs, the most commonly occurring group of DBPs in drinking water is HAAs.  
dichloroacetic acid (DCA) and trichloroacetic acid (TCA) are the first and second most 
dominant species of HAAs.  Toxicological effects due to exposure to HAAs in drinking water 
have been shown to be carcinogenic, reproductive and developmental in nature.  Both DCA 
and TCA appear to act as tumour promoters in laboratory animals.  DCA affects the cell cycle 
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kinetics, while TCA acts as a peroxisome proliferator.  No epidemiological data have been 
published to date. 

There is currently no standard for HAAs established by the GCDWQ.  However, the USEPA 
has set a MCL of 60 µg/L for HAA5.  HAA5 is defined as the sum of the concentrations of 
mono-, di-, and trichloroacetic acids and mono- and dibromoacetic acids. 

4.2.4.8 Taste and Odour 

There are methods available for quantifying taste and odour levels in drinking water, such as 
threshold odour number (TON) or flavour profile analysis.  A well-trained panel will achieve 
repeatable and consistent results.  However, considerable variation among consumers as to 
which tastes are acceptable makes an objective measurement of these parameters difficult.  
Taste and odour problems in drinking water supplies constitute the largest single class of 
consumer complaints.  Changes in the taste of a potable water supply also serve as a warning 
signal of possible contamination of the raw water supply, treatment inadequacies, or 
contamination of the water distribution network. 

Although odour in drinking water can often be attributed to a specific chemical, it is usually 
impractical and often impossible to isolate and identify the odour-producing chemical.  
Furthermore, separate limits have been established for those substances that commonly cause 
unpleasant odours and tastes in drinking water.  Odour is rarely indicative of the presence of 
harmful chemical substances.  It may, however, indicate an undesirably high level of 
biological activity in the drinking water source, contamination of the water supply, or 
treatment and distribution inadequacies.  The provision of water that has no offensive odour is 
desirable. 

Limited data were obtained describing the raw or treated water odour.  Operations staff has 
reported that some of the Dryden population has complained of the treated water tasting stale. 

4.2.4.9 Aluminum 

Aluminum occurs naturally in nearly all foods.  It is most common in alum-treated water and 
possesses a low acute toxicity.  Aluminum in water likely affects phosphorus absorption, 
which causes weakness, bone pain, and anorexia.  It is hypothesized that aluminum is a cause 
of Alzheimer’s disease and dialysis dementia.  Research on the health effects of aluminum 
continues because there is currently no evidence of it being an established health threat.  If 
sufficient concentrations are present, aluminum can contribute to water hardness. 

The range in total aluminum in the raw water sampled was 0.14 to 0.62 mg/L.  The range of 
aluminum concentration in the treated water sampled was 0.040 to 0.46 mg/L.  With a 
maximum acceptable concentration of 0.1 mg/L, the treated water levels reached unsafe levels 

Earth Tech (Canada) Inc. Page 4-21 
L:\work\65000\65634\03-Report\Final Report\Section 4.doc 



Section 4.0 – Water Supply and Treatment 

of aluminum concentrations in nearly half the samples received.  All samples received were 
from 1998 or 1999, except one in 2002, and included fewer then ten in total. 

4.2.4.10 Total Dissolved Solids (TDS) 

TDS is the measure of the presence of salts in water and is a cause of taste problems.  Caustic 
soda softening tends to increase the TDS concentration in water.  Conversely, lime and 
lime/soda-ash softening decrease the TDS by removing calcium and magnesium bicarbonates 
as CaCO3 (s) and Mg (OH)2 (s).  Increasing TDS increases the conductivity of the water 
because of a higher ion concentration.  This consequently increases the corrosion rate and may 
affect the formation of protective films. 

The treated water TDS was in the range of 97.1 to 101 mg/L.  This is well within the GCDWQ 
limit of 500 mg/L. 

4.2.4.11 Fluoride 

Fluoride occurs naturally in most soils and in many water supplies.  High concentrations are 
uncommon in surface water, but may occur in groundwater, hot springs, and geothermal 
fluids.  Fluoride has commonly been added to water supplies to reduce cavities in teeth since 
1945.  Sources of fluoride other than as a water additive are erosion of natural deposits and 
discharge from fertilizer and aluminum factories.  Potential health effects include bone disease 
and mottled teeth in children. 

According to data collected by plant staff, the range of treated water fluoride is from 0.08 to 
1.25 mg/L with average monthly values of 0.5 to 1.0 mg/L, as shown in Figure 4.11.  No 
fluoride is currently added to the water at the WTP.  The GCDWQ limit is 1.5 mg/L, under 
Ontario standards levels above this limit must be reported to local Medical Officer of Health. 
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Figure 4.11:  City of Dryden Treated Water Fluoride 

4.2.4.12 Alkalinity 

Alkalinity is the measure of the ability of water to neutralize acids and bases.  Low to 
moderate levels of alkalinity will reduce corrosion, while high levels increase the corrosion of 
copper and lead. 

The raw water alkalinity for the Dryden water supply system is between 32 and 52 mg/L 
(as CaCO3) as shown in Figure 4.12.  The treated water alkalinity ranged from 28 to 50 mg/L 
(as CaCO3) and stayed within the 250 mg/L (as CaCO3) GCDWQ limit and approximately 
between the 30 to 500 mg/L Ontario Drinking Water Standards recommended limit.  Note that 
all raw water alkalinity results as well as treated water alkalinity levels for 2002 were based on 
fewer than ten samples per month. 
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Figure 4.12:  City of Dryden Raw Water and Treated Water Alkalinity 

4.2.4.13 Sodium 

Sodium is a major constituent in drinking water with concentrations between 0.4 and 
1900 mg/L.  It is associated with high blood pressure and heart disease in the “at risk” 
population who have a genetic predisposition to hypertension.  Sodium also aggravates certain 
diseases such as congestive heart failure, cirrhosis, and renal disease.  For this reason the 
Province of Ontario suggests the local Medical Officer of Health be notified when the sodium 
levels exceed 20 mg/L.  There is, however, no conclusive proof of harmful effects on the rest 
of the population. 

Food intake is the major source of sodium intake; a typical adult ingests 1100 to 3300 mg/d.  
The GCDWQ indicate a maximum acceptable concentration (MAC) for drinking water of 
200 mg/L.  However, the USEPA has not set a MCL because it is felt that there is insufficient 
evidence of an association between sodium in drinking water and hypertension in the general 
population, and that there is a minor contribution of drinking water to the total dietary intake 
of sodium. 

Raw water extractable sodium concentrations ranged from 2.4 to 2.8 mg/L, while the treated 
water sodium ranged from 2.4 to 2.6 mg/L.  These values are well within the GCDWQ limit. 

4.2.4.14 Nitrate 

Nitrate is a major ion in natural waters with a mean concentration of 1 to 2 mg/L.  Two 
adverse health effects associated with nitrate are induction of methemoglobinemia (especially 
in infants) and potential formation of carcinogenic nitrosamines.  Methemoglobinemia occurs 
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when nitrate is reduced to nitrite in saliva and in the GI tract.  Carcinogenic nitrosamines are 
formed when nitrate or nitrite is administered with nitrosatable compounds.  It has also been 
shown that no carcinogenicity exists without nitrosatable compounds present. 

Sources of nitrate include runoff from fertilizer use, leaching from septic tanks or sewage, and 
erosion of natural deposits.  The MAC for nitrate is 10 mg/L as nitrate-nitrogen or 45 mg/L as 
nitrate.  Lab results showed that the nitrate levels in the raw water vary from 0.01 to 
0.055 mg/L and from 0.01 to 0.15 mg/L in treated water.  These values fall well within the 
GCDWQ limit. 

4.2.4.15 Sulfate and Chloride 

Sulfate (SO4
2-) occurs in almost all natural water.  High concentrations in drinking water lead 

to transitory diarrhea, and acute diarrhea causes dehydration.  However, humans can easily 
adjust to high sulfate levels in drinking water.  The MAC is 500 mg/L, but sulfate may impart 
a taste at 300 to 400 mg/L.  The range of sulfate measured was 0.5 to 3 mg/L for raw water 
and 31 to 31.5 mg/L for treated water, which both fall within the GCDWQ limit. 

Chloride (Cl-) is another ion common to most sources of natural water.  At concentrations 
greater than 250 mg/L, chloride may give the water a salty taste.  High levels of both chloride 
and sulfate can accelerate corrosion of metals in industrial and commercial systems.  They 
cause the pitting of metallic pipe by reacting with metals in solution and causing them to stay 
soluble.  This prevents the pipes from forming a protective metallic oxide film.  Laboratory 
results show that chloride levels were between 2.2 to 2.8 mg/L for raw water and between 
3.2 to 4 mg/L for treated water, which are acceptable values in relation to the GCDWQ limit 
of 250 mg/L. 

4.2.5 Water Quality – Problem Identification 

Based on the analysis of available information, generally, the treated water quality of the 
Dryden WTP is within Canadian and Ontario drinking water standards.  Slightly high 
background aluminum concentration, coupled with additional aluminum usage for treatment, 
results in high aluminum concentrations in treated water.  Treated water color level has 
exceeded GCDWQ at least once within the studied period.  More data on the microbiological 
parameters are required for further evaluation.  It is recommended that a monitoring program 
be introduced to routinely monitor the microbiological parameters. 

The observations from this review concur with the findings of the Drinking Water 
Surveillance Program (DWSP) for Ontario that provides information on municipal drinking 
water quality.  In 1997, the DWSP monitored 142 water treatment facilities, including the 
Dryden WTP.  Raw and treated water at the plant and water at one location in the distribution 
system were sampled for the presence of approximately 200 bacteriological, inorganic, 
organic and radiological parameters.  For 1996 and 1997, a total of 2,202 tests were performed 
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in six sample events from the Dryden WTP.  No known health related guidelines were 
reported to be exceeded.  The report concluded that the Dryden WTP, for the sample years 
1996 and 1997, produced good quality water and this was maintained in the distribution 
system. 

4.2.6 Alternatives for Water Quality Concern’s Mitigation 

There have been some concerns related to high aluminum level and one time surge in turbidity 
and color levels and lack of adequate microbiological data.  There are several alternatives for 
mitigation of water quality concerns. 

a) Collect and review more data. 
b) Install new treatment system. 
c) Upgrade/Modify the treatment process. 

For high aluminum levels, alternative coagulant can be tried on a temporary basis, (i.e., City 
may wish to temporarily switch to alternate coagulation). [i.e., (non aluminum based)].  Based 
on the available data, increase in color and turbidity has not been a regular trend.  One time 
detected high levels may have been an isolated event.  However, by collecting and reviewing 
more data, color and turbidity related concerns can be addressed. 

4.2.7 Existing Facilities Review 

This section summarizes the specifications of the existing WTP process units and provides 
estimates of its actual and potential treated water production capacities.  To a large extent, the 
review is based on the advice, expertise and experience of the plant operating and maintenance 
staff for information on many of the topics addressed in this section. 

The existing Dryden WTP has been in operation since 1976 and consists essentially of two 
SCU, four filter units and auxiliary systems, such as chemical feeders.  Recent upgrades to the 
plant include a reinforced concrete settling tank containing two clarifier cells for backwash 
wastewater.  The plant has previously been rated at a design capacity of approximately 
13.6 ML/d based on a 24 hour operation. 

4.2.7.1 Process Flow Summary 

Details of the existing treatment system are based on reports, drawings and other documents 
provided by the City. 

Raw water for the treatment plant is drawn from Wabigoon Lake, by means of a 450 mm 
intake pipe extending 150 m from the low lift pump station at a depth of approximately 5.5 m.  
A 400 mm diameter pipeline conveys raw water approximately 2 km from the low lift station 
to the WTP. 
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Upon entering the WTP, aluminum sulphate (alum) is added to the raw water at a 
concentration of 65 mg/L.  The flow is then split and sent into two separate solids contact 
units.  Sludge is removed from the SCU by means of scrapers located on the bottom of the 
tanks. 

Polymer (8181®) is added when water flows into the SCU.  Lime is added to the water at the 
exit trough from the solid contact units, after which it enters four separate filter units. 

Currently one filters is backwashed every day.  The two filters are backwashed sequentially.  
The waste solids removed from these filter units is sent to two wastewater clarifiers.  The 
sludge is then settled, the supernatant discharged to Milanese Lake and the settled sludge 
discharged to a sanitary sewer. 

After leaving the filters the treated water flows into a clearwell from where it can then be 
discharged to the main reservoir or used in the plant for backwashing.  Chlorine is injected at 
the influent pip to the reservoir.  Upon exiting the reservoir the water flows to the pump well, 
from which it is pumped into the distribution system.  Refer to Figure 4.13 for treatment 
system schematic. 

 

Figure 4.13:  WTP General Process Schematic 

4.2.7.2 Raw Water Intake 

The source of water for the City is Wabigoon Lake.  The intake structure itself comprises 
screens and a valve, and is located at an approximate depth of 5.5 m.  From the intake 
structure, water is conveyed through a 150 m long 450 mm diameter pipe to the low lift pump 
station.  It is uncertain what the structural condition of this pipe and the screen is.  Operations 
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staff has indicated that a review of the intake screen system was conducted recently; however, 
this report was not available for review.  If the intake system review report has identified any 
concerns related to the operation of the system, these concerns must be addressed 
expeditiously.  Detailed investigations are warranted due to the importance of this pipe to the 
reliable operation of the water supply system. 

The low lift pump station forms a critical element in the water treatment system, as without it, 
sufficient water may not be able to be conveyed to the plant.  The City owns and maintains the 
low lift pump station located at Flat Rock.  The pump station contains three 80 L/s, 60 hp 
pumps.  In addition, a 100 hp back up diesel powered pump is available in case of power 
failure.  Two of the pumps are designated as “duty” with one stand by.  In addition, there is a 
wet well with a heated superstructure.  The wet well has 180 m3 total volume, with an 
effective storage volume capacity of 105 m3.  The calculated total and effective storage 
volume would provide hydraulic retention times of 19 and 11 minutes, respectively.  This wet 
well is cleaned once every year. 

At the rated WTP capacity, the intake pipe velocity is 0.9 m/s with an approximate head loss 
of 0.1 m, based upon a clean screen scenario. 

No pump tests have been conducted to confirm the pumping capacities of the pumps.  At the 
rated pumping capacity, two pumps are expected to provide sufficient flow for the rated WTP 
capacity.  Pump tests should be performed to confirm the pumps capacities. 

The low lift station is equipped with a pressure control system comprising a Singer pressure 
control valve on the bypass pipe.  During the site review, the operability of the Singer valve 
and its pressure relieve set-point could not be confirmed.  If the Singer valve is not set 
properly, repair and re-commissioning of the valve may be required to safeguard the system 
from excessive pressure build-up. 

4.2.7.3 Solids Contact Units (SCU) 

At the Dryden WTP, the most significant process units to consider, when determining the 
overall plant capacity, are the SCU and the filters.  The basic function of the SCU (clarifiers or 
gravity settlers) is to remove the solids formed during coagulation.  Many different types of 
clarifier designs exist, each with its own particular advantages and disadvantages.  In this type 
of design, the water flows through a bed of previously formed solids in the bottom of the unit.  
This assists in removal of fine solid particles, so a somewhat higher capacity can be achieved 
for a given size of unit, compared to some other types.  The main disadvantages include 
mechanical complexity and the requirement for closer and more skilled operational attention.  
The primary dimensions and main operating parameters for the Microfloc parallel SCU at 
Dryden WTP are shown in Table 4.6. 
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Table 4.6:  Parameters of Each Solids Contact Unit at Dryden Water Treatment Plant 

Parameter/Units Value for Each 
Unit 

Plant max. raw water flow observed in last three years per unit(1), ML/d (m3/h). 4.85 (202) 
Solid Contact Unit top dimensions, m. 11.3 x 11.3  
Solid Contact Unit depth, m. 3.35 

Total surface area, m2. 127.7 
Literature suggested surface loading rate, m/hr. 2-3 m/hr(2)

Surface loading rate at Current Max flow conditions (m/hr). 1.6 

Notes: (1) Calculations based on three years (2000-2002) of data. 
(2) P.150, Kawamura. 

Each SCU has a mixing and flocculation zone of 58 m3, as well as a clarification zone.  At 
average flow conditions, the calculated contact time in the mixing and flocculation zone is 
approximately 31 minutes.  This contact time reduces to 17 minutes and 12 minutes at current 
maximum day and rated plant flow conditions respectively. 

The most important single parameter in the operation of a gravity settler is the hydraulic 
loading rate, often called the rise rate.  The rise rate is equal to the flow rate per unit area of 
clarifier surface, often expressed as cubic metres per hour (of flow) per square metre 
(of clarifier surface), or simply as metres per hour.  This is equivalent to a vertical velocity in 
the clarifier, and gives some idea of which particles will settle to the bottom and be removed, 
and which will be carried over with the water leaving the unit. 

The acceptable rise rates for a clarifier depends on many factors, including the type of floc, its 
settling rate, the water temperature and the configuration of the clarifier.  Generally, loading 
rates of 2 to 3 m/hr are regarded as “typical” for separation of alum-type floc in clarifiers 
similar to those at the City WTP.  As indicated in Table 4.6, the rise rates for the SCU at the 
Dryden WTP are at the lower range of the typical suggested loading range.  This permits 
settling of smaller particles.  Another literature source recommends a maximum design surface 
rise rate of 2.4 m/hr (Minnesota State in US rule 4720:3940).  Calculations based on this rate 
in the SCU suggest that a total flow rate of 12.2 ML/d would be the maximum reliable 
capacity, provided all other operational parameters of the unit, such as sludge blanket, are 
within specified range.  It is recommended that stress testing of the solid contact clarifier be 
completed to determine the actual maximum loading rate without deteriorating the treated 
water quality.  The stress test can be completed by increasing the flow through each unit after 
ensuring proper conditions for the test exists i.e., adequate room in the reservoir and low 
demand.  If the stress testing indicates that maximum loading rates are such that plant’s 
required capacity cannot be obtained, modifications to the process, such as the addition of tube 
settlers, can be evaluated.  These could potentially improve the loading capacity of the units.  
Generally, the availability of one additional unit would provide some redundancy in the design 
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for maintenance or breakdown period.  Alternatively, repair and maintenance can be 
performed during low flow period. 

The waste sludge volume as estimated by the plant staff is approximately 100 m3/day. 

4.2.7.4 Filters 

Four rapid sand gravity filters with 600 mm of media and a rated filtration capacity of 
5.8 m/hr provide water filtration for the rated plant capacity of 13.6 ML/d Dryden WTP.  
Recently, the City has upgraded the filter to a dual media type, with sand (0.5 m depth) and 
anthracite (0.5 m depth) and has changed the underdrain system to Leopold Superblock with 
integral media support that eliminates the need for gravel support.  It is a porous plate product 
constructed of high density polyethylene (HDPE) beads sintered together.  This is expected to 
improve filtered water quality and extend filter run time; however, backwash effectiveness, 
without air scour, may be reduced.  The primary dimensions and main operating parameters 
for the filters at the Dryden plant are shown in Table 4.7.  Also in Table 4.7, an evaluation of 
filter capacity with one filter out of service has been completed. 

Table 4.7:  Parameters of Filters 

Current Conditions At Rated WTP Capacity 

Parameters/Units 
All Filters 

One Filter 
Out of 
Service 

All Filters One Filter 
Out of 
Service 

Actual Maximum day flow, m3/h. 404 404 566.7 566.7 
Number of filters. 4 3 4 3 
Dimensions of each filter, m. 4.9 x 4.9 4.9 x 4.9 4.9 x 4.9 4.9 x 4.9 
Area of each filter, m2. 24  24 24 24 
Total filter area, m2. 96 72 96 72 
Hydraulic loading rate at maximum 
day flow, m/h. 4.2 5.6 5.9 7.9 

All filters are equipped with automatic backwash storage, backwash troughs, surface wash and 
underdrain system.  It is to be noted that MOE has mandated that all filters should be equipped 
with filter to waste (FTW) capability, and this requirement has also been outlined in 5.1.b.(iii) 
of the City WTP’s C of A.  Also MOE has stipulated a backflow preventer valve on the filter 
surface wash system.  The City has recently installed FTW and backflow preventer valve at 
the filter. 

Under the current maximum day conditions, the average loading rates on the filters 
(total area = 96 m2) is about 4.2 and 5.9 m/h for current flow and rated WTP capacity 
respectively.  However, with one filter out of service the loading rate increases to 5.6 and 
7.9 m/h for current flow and rated WTP design capacity respectively.  Typical values for dual 
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media filters, such as these, are in the range of 10 to 25 m/h.  The loading rates are in the 
lower range of normal standards; however, this provides flexibility in the design for taking one 
or more filters out of service for maintenance purposes under the current conditions. 

Process wastes from the Dryden WTP consist mainly of filter backwash wastewater, as well as 
sludge from the SCU.  Backwashing is initiated manually and uses a 291 L/s backwash pump.  
The water is drawn from the clearwell and is discharged from the top of the filter through a 
collection trough to the wastewater clarifiers that were added in 1993. 

The filter backwash rate is 17.5 m3/minute and has a typical duration of 9 minutes (Operation 
Staff’s information).  Currently, the City is backwashing one filter per day.  This requires 
approximately 155 m3 of water per day for backwashing and disposal.  This equates to 
43.6 m3/hr·m2, which falls at the lower end of the typical range of 45 to 55 m3/hr·m2. 

The volume of these wastes as a percentage of the raw water flow will vary depending on the 
water characteristics, but 5 to 10% is generally considered a reasonable range for most plants.  
The analyzed data suggest that Dryden’s waste generation from WTP is approximately 10% of 
the total flow treated in the WTP. 

4.2.7.5 Process Waste 

The clarifiers used for process wastewater are contained in one reinforced concrete settling 
tank.  The tank consists of two clarifier cells, each having an effective storage volume of 
152 m3.  The backwash wastewater is allowed to settle for approximately eight hours.  
Dimensions for the clarifiers are shown in Table 4.8.  

Table 4.8:  Dimensional Data for Each Wastewater Clarifier 

Parameter/Unit Value 

Length, m. 14.0 
Width, m. 2.76 
Average Operating Depth, m. 3.9 
Area, m2. 38.6 
Effective Volume, m3. 152 

The cells are equipped with two sludge pumps, each with a rated capacity of 11.0 L/s at 
10.0 m T.D.H. that pump the sludge to the municipal sewer.  The settled sludge (100 m3) is 
discharged to the municipal sewer, while the supernatant on top is decanted to Milanese Lake, 
with no further treatment.  No data on the supernatant quality and hydraulics are available for 
review. 

At current flow conditions, the clarifiers are just able to store two backwashes a day.  This is 
based on twenty hours of settling and four hours of decanting. 
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Due to recent Ontario regulations it is now recommended that upon commencement of 
backwash, FTW be directed to the process waste stream or clarifiers in Dryden case for a short 
time period.  For Dryden this waste could be up to 1,500 m3.  Since the clarifier volume is 
only about 300 m3, for future flow condition, there will not be capacity to hold all process 
wastes in the process waste clarifiers.  Currently, the FTW is being discharged to the existing 
ponds located east of St. Charles Drive and subsequently to a creek on east side of the pond.  
A detailed environmental assessment of this method of disposal is beyond the scope of this 
study. 

Generally, process waste from SCU has been deemed to be too heavy to discharge to 
clarifiers.  Therefore, sludge is discharged to a sewer.  There is also not enough capacity 
available to use the waste clarifiers for SCU sludge.  There have been some anecdotal reports 
of sludge related blockage in the clarifiers.  A further evaluation is required to determine the 
reasons of blockage. 

4.2.7.6 Reservoir Storage and High Lift Pumps 

Reservoirs in use at the Dryden WTP include a clearwell beneath the treatment plant and a 
buried reservoir approximately 9 m east.  The water flows to the buried reservoir through a 
610 mm gravity pipe. Chlorine is fed into the pipeline between clearwell and reservoir at an 
average rate of 1.5 mg/L.  Water is stored in the reservoir until it is needed, and flows back 
through another 610 mm pipe into an underground pump well. 

The clearwell is located directly under the filter area.  Water from the clearwell is used for 
backwashing the filters.  Table 4.9 shows the clearwell and buried reservoir dimensions.  From 
as-built data and water levels provided by plant staff, the reservoirs at the WTP were 
calculated to have a combined maximum capacity of approximately 7.0 ML (including 
clearwell and pump well). 

Table 4.9:  Dimensional Data for Reservoir and Clearwell 

Parameter, Unit Reservoir Clearwell 

Height , m. 4.9 5.0 
Length, m. 36.6 19.7 
Width, m. 36.6 9.3 
Water level, m. 3.05-4.57 3.05-4.57 
Maximum capacity, m3. 6115 568 

As water flows from the buried reservoir into the pumpwell, the City then relies on three 
68 L/s, 50 hp pumps to convey water to the distribution system.  The pump well has a storage 
capacity of 387 m3.  The three pumps are controlled by variable frequency drives, which are 
based on system pressure.  As each pump cannot maintain the required pressure, another one 
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starts operating to assist the operating pumps.  There is a low-pressure alarm if the third pump 
does not start or trips out.  As well, there is a backup 100 hp diesel powered pump in case of 
an electric outage. 

The City presently relies on chlorination alone for disinfection.  Chlorine is injected at the 
connecting pipe before reservoir. 

Free chlorine is very effective in virus inactivation.  A free chlorine CT (concentration × 
contact time) product of 6 mg⋅min/L could achieve 2.0 log inactivation of viruses at 0.5°C and 
pH values of 6 to 9.  Free chlorine CT products required for Giardia inactivation are much 
higher, as shown in Table 4.10.  The historic data suggest that the treated water pH value is 
approximately 7.5 on average, while the maximum water pH value is about 8.1.  Also the 
treated water temperature has been assumed to be 0.5oC in winter months and 20oC in summer 
months.  The nearest corresponding temperature and pH data from MOE standard data tables 
is for 0.5oC and 20oC temperature values and 7.5 and 8 pH values at 1.4 mg/L and 0.6 mg/L 
chlorine concentration.  Table 4.11 present data for the above listed temperatures and pH 
values. 

The disinfection volume is estimated based on the CT requirement for winter and summer 
conditions for both current and rated WTP capacity.  The maximum day demand for both 
winter and summer months, and pH of the water during summer and winter months have been 
determined from the City’s data.  Refer to Table 4.11 and 4.12. 

T10/T∗ values, or the ratio of T10 to theoretical detention time for various baffle types have 
been provided in Table 4.10.  This ratio should be measured by tracer tests.  For this report 
purposes, previously used (City, MOE and Wardrop Engineering Inc. agreed upon value) 
T10/T ratio of 0.3 has been considered. 

As calculated in Table 4.11 and 4.12, a worst-case disinfection volume of 1.13 ML (for 
current conditions) and 1.8 ML (at WTP rated Capacity) will be required to achieve a chlorine 
CT product of 48 mg⋅min/L for 0.5 log Giardia inactivation, with a free chlorine residual of 
0.6 mg/L.  The available storage is 6.1 ML.  Baffling in the reservoir will improve the contact 
time further.  However, first the City should consider conducting some tracer studies to ensure 
that no short circuiting of flow is occurring and that the assumed baffeling factor of 0.3 is 
valid. 

With increased emphasis on control of water born diseases, more advanced treatment 
technologies are being investigated by various public water supply providers.  There are more 
advanced disinfection technologies than chlorination available.  The City should review the 
applicability of these technologies for the City’s water disinfection requirements.  

                                                      
*T10 is the time for 10% of the water to pass through the process.  The use of T10 ensures that 90% of the water 
will be better treated than the minimum. 
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Ultraviolet (UV) disinfection is one such technology, which has been commonly applied at 
other similar facilities. 

Protection against chlorine-resistant pathogens, particularly Cryptosporidium, is a critical 
issue for water treatment facilities.  Currently available treatment technologies include 
membrane filtration and ozonation (at elevated dosages); however, the cost of membrane 
filtration can be relatively high.  Ozone disinfection requirements for Cryptosporidium 
inactivation can be thirty times greater than for Giardia inactivation, leading to high capital 
and operating costs and elevated levels of ozone by-products set forth by the American Water 
Works Association (AWWA).  UV disinfection may offer a cost-effective alternative to these 
processes.  There is some work being conducted on the effectiveness of UV technology, in 
combination with other oxidants [e.g., advanced oxidation processes (AOP)], to destroy toxic 
compounds such as herbicides, pesticides, volatile organic compounds (VOCs), DBP 
precursors, endocrine-disrupting chemicals, and other toxins, as well as water qualities such as 
taste and odour (AWWA).  In addition, preliminary research findings suggest that the use of 
chlorine with UV disinfection helps avoid biofilm accumulation in distribution systems. 

Two recently available tools, Multi-barrier Assessment (MBAT) and UV Disinfection 
Implementation (UVDIT) assessment tool, from AWWA can be utilized to assess the 
requirement for UV disinfection for the City of Dryden.  A preliminary assessment utilizing 
MBAT and assuming 2 log cryptosporidium removal criteria, suggests that UV disinfection is 
the appropriate technology.  Considering the already identified capabilities of the UV system 
and the potential other benefits of this technology, this study has considered an 
implementation of advanced UV disinfection technology for the WTP in the future. 

Table 4.10:  Baffling Conditions and T10/T Ratio 

Baffling Condition T10/T Baffling Description 

Unbaffled (mixed flow). 0.1 None, agitated basin, very low length/width ratio, high 
inlet and outlet flow velocities. 

Poor. 0.3 Single or multiple unbaffled inlets and outlets, no 
intrabasin baffles. 

Average. 0.5 Baffled inlet and outlet with some intrabasin baffles. 

Superior. 0.7 Perforated inlet baffle, serpentine or perforated intrabasin 
baffles, outlet weir, or perforated launders. 

Perfect (plug flow). 1.0 Very high length/width ratio (pipe flow), perforated inlet, 
outlet, and intrabasin baffles. 

* Source: S. Kawamura, 2000, Water Treatment Plant Facilities (2nd Edition). 
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Table 4.11:  Disinfection (Giardia Inactivation) Volume Required at the WTP Present Flow 

Present Flow Conditions 
Winter (pH 8 and Temp 0.50 C) Summer (pH 7.5 and Temp 200 C) Parameter 
@ 0.6 mg/L Cl 
Residual 

@1.4 mg/L Cl 
Residual 

@ 0.6 mg/L Cl 
Residual 

@1.4 mg/L Cl Residual 

Maximum 
(m3/min). 

4.24 4.24 6.0 6.0 

Required 
rine CT 
min/L). 

48 54 10 12 

T10/T. 0.3 0.3 0.3 0.3 
Volume 
ired for 
fection (ML). 

1.13 0.54 0.15 0.40 

Table 4.12:  Disinfection (Giardia Inactivation) Volume Required at the WTP Rated Flow 
Capacity 

At Rated WTP Flow 
Winter (pH 8 and Temp 0.50 C) Summer (pH 7.5 and Temp 200 C)Parameter 
@ 0.6 mg/L Cl 
Residual 

@1.4 mg/L Cl 
Residual 

@ 0.6 mg/L Cl 
Residual 

@1.4 mg/L Cl 
Residual 

Maximum flow (m3/min). 6.6* 6.6* 9.44 9.44 
Required chlorine CT 
min/L). 

48 54 10 12 

T10/T. 0.3 0.3 0.3 0.3 
Volume required for 
fection (ML). 

1.80 0.84 0.63 0.22 

*Based on similar trend as that observed currently for winter to summer water demand i.e., 70% reduction in maximum day 
demand in winter than summer (13.6 ML/d). 

The goal of the disinfection system upgrade, to achieve 0.5 log inactivation of Giardia, and 
2.0 log inactivation of viruses can be achieved using chlorine.  If the tracer studies indicate 
poor baffeling, system modifications i.e., baffling etc. can be implemented to even further 
improve the disinfection contact times and better circulation within the reservoir. 

4.2.7.7 Chemical Systems 

The chemical systems consist of a coagulant feed system, polymer feed system, lime feed 
system, and a gas chlorine disinfection system.  The coagulant feed system includes two liquid 
alum tanks with capacities of 18,930 and 757 L, respectively.  The tank contents are fed into 
the raw water line by a chemical feed metering pump.  There is also a second pump standby 
for polymer and alum.  The polymer system is made up of a 379 L solution tank with chemical 
feed metering pumps, which send the polymer to the rapid mix portion of the SCU.  A lime 
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feed system is in place to feed into the water line after discharge from the SCU. It uses a 
hydrated lime hopper which augers the lime into a mixing system.  The final chemical system 
in the process, the gas chlorine disinfection system, feeds chlorine into the water line before 
the reservoir.  It consists of two 68 kg gas cylinders with vacuum regulators and two 45.3 kg/d 
gas chlorinators, as well as the associated equipment, instrumentation and controls.  Upgrades 
to the chlorine feed system were implemented in March 2004. 

4.2.8 Equipment Condition 

Most of the equipment at the Dryden WTP is about 27 years old.  The fact that almost all of it 
remains fully functional – and in fact is used on a regular basis – is a tribute to the 
conscientious operational and maintenance procedures that have been carried out over the 
years, and which continue today. 

At some point, it becomes no longer desirable or realistic to continue to maintain and operate 
old equipment.  Changing treated water quality standards, technological developments, and 
economic considerations all play a part in determining when that point is reached. 

According to plant staff, there have been problems with the scraper system on the SCU not 
functioning properly.  The carriage of the scraper arm has not been working and shaft bolts 
have sheared off.  Bearing wheels have been replaced on the arm at least once. 

Another area of concern raised by plant staff was at the low lift station.  Work on the check 
valves is required and there have been reports of fish in the intake pipe, as well as a fish stuck 
in a pump.  This is most likely caused by improper screening at the inlet of the intake pipe.  
Also, the intake pipe itself needs more replacement components.  Currently, there are only two 
sections of the pipe and some couplings for emergency pipe repair/replacement.  Lack of a 
back up generator in case of power failure is also of concern.  There is a standby manual diesel 
pump, but no automatic switchover system currently exists. 

There is also need of a backup power generation system within the WTP main building.  At 
the time of compilation of this report, City has initiated the purchase of genset new generator. 

A safety audit of the WTP operation is beyond the scope of this study.  However, some area 
that would require further evaluation include high amounts of lime dust in the air in the WTP 
building, available storage and work space. 

4.3 FUTURE WATER TREATMENT SYSTEM REQUIREMENTS 

In addition to the assessment for compliance with the existing regulations and current water 
demand, there has been a need to establish projected treated water quantity for year 2020 
population and anticipated future regulations for long term planning. 
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4.3.1 Future Water demand 

The future water demand calculations were performed based on the high population growth 
rate (refer to the population projections in the preceding sections).  Population data was based 
upon a high growth rate scenario representing a positive 0.9% growth rate (or 80 people) per 
annum.  This was seen as appropriate because of the several other growth activities in and 
around the City that could strain the water supply system in future. 

The historic flows recorded at the WTP are presented in the preceding section.  Average day 
flow for 2000 to 2002 period was recorded at 5.35 ML/d and maximum day flow was recorded 
at 8.73 ML/d.  Based on the 2000 to 2002 flow analysis, per capita flow demand has been 
635 L/p/d excluding industrial demand.  For the future years, City’s water consumption has 
been assumed to stay constant at 635 L/c/d.  For comparative purposes, this value is higher 
than a known 9,200 population community, 8,100 population community, and 9,750 
population community, whose average consumptions were 425, 475, and 470 L/c/d, 
respectively.  The higher demand rate could be associated with non-meter supply for the City. 

The industrial component for the future water consumption was confirmed with the City for 
major water usage only.  For other minor industry usage the data was incomplete and deemed 
to be inaccurate in some buildings due to older water meters.  The major industry demand 
accounts for approximately 62% of the water consumption from industry data received.  The 
industry water consumption data was combined in Table 4.13 to calculate equivalent per 
capita water use and future WTP flow rates. 

The year 2020 was chosen as a design goal.  The design population based on high growth is 
therefore 9,719 people.  At a per capita water consumption rate of 635 L/c/d and excluding 
industry consumption (0.48 ML/d), this equates into an average daily demand of 6.70 ML/d.  
All industry data was assumed to stay constant up to 2020.  Talks with major industry user 
personnel confirmed this predication for that portion of industry demand. 
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Table 4.13:  Future Water Demand Projections 

Year Population Industry Demand
(ML/d) 

Pop. Demand 
(ML/d) 

Total Demand 
(ML/d) 

2003 8346 0.52 5.30 5.82 
2004 8421 0.52 5.35 5.87 
2005 8497 0.52 5.40 5.92 
2006 8574 0.52 5.44 5.97 
2007 8651 0.52 5.49 6.02 
2008 8729 0.52 5.54 6.07 
2009 8807 0.52 5.59 6.12 
2010 8886 0.52 5.64 6.17 
2011 8966 0.52 5.69 6.22 
2012 9047 0.52 5.74 6.27 
2013 9129 0.52 5.80 6.32 
2014 9211 0.52 5.85 6.37 
2015 9294 0.52 5.90 6.42 
2016 9377 0.52 5.95 6.48 
2017 9462 0.52 6.01 6.53 
2018 9547 0.52 6.06 6.59 
2019 9633 0.52 6.12 6.64 
2020 9719 0.52 6.17 6.69 

The peaking factors were calculated as ratios between average day, maximum day, and 
minimum day.  Based on the preceding section, maximum to average day peaking factor is 
1.50.  Applying the average to peak day demand factor of 1.5, the maximum day water 
demand is projected at 10.04 ML/d. 

Based on the above, the following water demand criteria must be fulfilled for the Dryden 
WTP for year 2020: 

• 9,719 person design population. 
• Average daily demand 6.69 ML/d. 
• Maximum daily demand and design flow 10.04 ML/d. 

4.3.2 Future Regulatory Requirements 

A brief over view of the regulatory trends provincially and internationally has been provided 
to provide directions to the City for its future planning on water treatment system.  As Canada 
heads towards the future it will most likely adapt U.S. guidelines on drinking water standards, 
which are the most stringent in North America. 
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4.3.2.1 United States Environmental Protection Agency (USEPA) 

The USEPA provides extensive research into treating water for the purposes of human 
consumption and publishes their findings and regulations.  Most of their findings and 
standards are incorporated into the Canadian Guidelines and Local Water Quality Standards.  
Some recent changes to drinking water standards developed by the USEPA include: 

1. Lowering the THM limit to 80µg/L.  (Canada may have a MAC of 100µg/L and an 
objective limit of 80µg/L). 

2. Under the IESWTR, a disinfection profile for Giardia is required if: 

a. The DBP running annual average for either total trihalomethanes (TTHM) or 
HAA5 concentration in the distribution system is ≥ 64 µg/L or 48 µg/L 
respectively. 

b. Moving the point of disinfection. 
c. Changing the type of disinfection. 
d. Changing the disinfection process. 

Available random sample results from the Dryden WTP suggest the THM levels ranged 
between 0.02 to 58.5 µg/L.  If in the future, more thorough sampling analysis indicates that the 
levels do exceed the guidelines value of 64 µg/L, the City may want to consider developing a 
disinfection profile, which includes performing the following tasks: 

1. Disinfection residual concentrations must be recorded just prior to or at the first 
customer as well as prior to each additional disinfectant dosing point. 

2. At each disinfectant monitoring point, the contact time, T, must be determined.  T 
can be based on either tracer studies or contactor basin configuration and must be 
determined for peak flow. 

3. Water temperature must be recorded. 
4. pH data must be recorded. 
5. The system must combine contact time data with disinfectant residuals to determine 

the degree of inactivation for Giardia and viruses.  From these numbers the log 
inactivation benchmark can be calculated. 

4.3.2.2 Provincial  

Recently, a draft legislation on the development and approval of watershed-based source 
protection plans has been introduced in Ontario.  It is anticipate that there could be some 
requirement on the municipal government’s part to participate in the protection program.  
Other related changes proposed in the new draft legislation include: 

• A more comprehensive inspections protocol. 
• Continued annual inspection of municipal systems. 
• Adequate resources to ensure thorough and effective inspections. 
• Inspection of systems with significant deficiencies. 
• A combination of announced and unannounced inspections. 
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On December 18, 2003, the government has announced a one-year moratorium on new and 
expanded water-taking permits that remove water from watersheds.  There would likely be an 
administrative fee for water-taking permit applications to recover the ministry’s costs to 
review these applications. 

In addition, there are also some discussions on to bring forward a proposed framework for 
water taking charges.  The financial impact of this regulation on the City is unclear at this 
stage. 

A new regulation under the Safe Drinking Water Act, (2002) had been announced in May 
2004 to ensure tougher certification and training rules for water system operators. 

On June 17, 2004, the government introduced a proposed new regulation that would: 

• Improve the assessment of the impact of water takings on local watersheds through a 
new rigorous ecosystem approach. 

• Explicitly include water conservation as a factor ministry directors must consider in 
making water-taking decisions. 

• Set conditions for ministry directors to refuse permits for uses that remove water from 
the watershed where there are concerns about the sustainability of the watershed. 

• Require mandatory reporting of water-takings by permit holders. 
• Require enhanced notification to municipalities and conservation authorities of 

water-taking permit applications. 

With the setup of the government’s Advisory Council on Drinking Water Quality and Testing 
Standards, more provincial drinking water standards and other measures to improve the safety 
and quality are likely.  More stringent regulatory framework would necessitate further reviews 
of the City WTP operation for regulatory compliance. 

Other guidelines/regulations not specifically covered under drinking water standards but are 
good practice include containment for bulk chemical storage, and preparing emergency action 
plans for hazardous chemicals such as chlorine.  City may consider to conduct a Hazard and 
Operability Study (HAZOP).  HAZOP study list a full description of a process and 
systematically question every part of it to establish how deviations from the design intent can 
arise.  Once identified, an assessment is made as to whether such deviations and their 
consequences can have a negative effect upon the safe and efficient operation of the plant.  If 
considered necessary, action is then taken to remedy the situation. 

4.3.3 WTP Capacity for Future Flow 

Various definitions of the capacity of a water supply system exist.  In general, a WTP must be 
able to supply the maximum average daily demand of the distribution system.  Shorter-term 
peak demands such as the peak hourly rate are usually provided from treated water reservoir 
storage at the plant or in the distribution system. 
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A particularly important consideration in most situations is the firm, or reliable, capacity of a 
system.  Perhaps the most commonly used definition regards the firm capacity as being the 
capacity of the system with the largest unit out of service. 

This seems simple enough, but if blindly applied, can lead to somewhat misleading 
interpretations.  The firm capacity of the Dryden water supply system, for example, could be 
regarded as zero because only a single raw water line feeds the plant.  However, the low 
probability of failure of this line should be taken into account when discussing the firm 
capacity of the water supply system as a whole.  On the other hand, it could also indicate that 
consideration should be given to twinning the line.  Clearly, the need for some discretion and 
common sense is needed; but the concept of firm capacity is a real and useful one.  It will be 
used, with qualifying comments where appropriate, in the following discussion. 

Solid contact clarifier loading rate is not a limiting factor for WTP production capacity.  In 
Section 4.3.1, the maximum 2020 daily flow has been estimated to be 10.04 ML/d based on a 
maximum/average daily flow ratio of 1.5.  The estimated flow is below the plant’s rated 
capacity of 13.6 ML/d.  Based on the assessment of each individual major unit, process water 
production capacity is adequate for year 2020 population. 

4.3.4 Summary of Problems Identified 

This section identified several issues associated with the WTP and ancillaries.  These issues 
are summarized as follows: 

1. There is inadequate information available on the long term functionality of the intake 
screen and pipe. 

2. There is no backup power supply at the low lift station. 
3. The pressure control valve at the low lift station is not operational. 
4. The throughput of the SCU needs to be determined. 
5. The management of FTW water should be reviewed. 
6. There are issues related to compliance with new regulations. 
7. There is inadequate ventilation within the WTP (i.e., lime dust control). 

In addition to the above listed issues, the 400 mm asbestos cement raw water pipeline from the 
raw water pump station to the WTP is a single point of failure for the WTP operation.  The 
raw water line has been in operation for approximately 30 years and no report of breakdown 
of the pipe has been recorded.  Generally, the asbestos pipe has service life well over 40 years 
under ideal conditions.  The service life depends upon the water chemistry and soil 
characteristics.  The release of asbestos material into the water supply has been another 
concern with the asbestos pipe.  The release of the asbestos fibre from the pipe is also 
dependent upon the aggressiveness of the water being conveyed through the pipe.  For certain 
water conditions, the decalcification of the inner pipe surface could occur resulting in the 
release of the fibres.  The replacement of the asbestos pipe for health reason or structural 
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integrity is a site specific decision.  For example, the City of Winnipeg currently has no active 
program to replace the buried asbestos pipes.  Asbestos pipes are replaced as they approach 
the service life i.e., frequent leaks etc.  The City of Dryden may wish to conduct water 
sampling for the two most commonly analyzed asbestos fibres, amphibole and chrysotile 
asbestos, to assess the pipe replacement issue further. 

4.3.4.1 Alternatives for Mitigating Water Supply Related Issues 

For each issue listed above, a series of evaluations were formulated and are presented as 
follows: 

1. Alternatives for addressing the concerns related to intake screen and pipe’s long term 
functional reliability are: 

A. Alternative A is the “do nothing” option.  The intake screen and pipe are the 
critical components of the water supply system.  If the screen becomes 
completely blocked the City will have no water, and therefore, this option is 
eliminated from consideration. 

B. Alternative B is to review the existing screen and piping functionality in detail 
and if required repair/replace/duplicate the system components.  This 
alternative has a potential for cost savings as some components may be in 
good shape and capable of additional service life. 

C. Alternative C is to provide a spare intake screen and twin the intake piping.  
This Alternative provides spare capacity and ultimate reliability.  However, 
without any evaluation of the existing intake, this may result in unnecessary 
expenditures. 

Alternative B is recommended. 

2. Alternatives for addressing the issue of no backup power at the low lift station are: 
A. Alternative A is the “do nothing” option.  For this alternative the operation of 

the lift station would rely entirely on the existing diesel pump.  The system has 
been in operation for a long time and no catastrophic failures has been 
recorded in the past.  However, if City wishes to pursue this alternative, there 
is a risk of interruption in the water supply due to potential future failure of 
power supply, if it ever occurs. 

B. Alternative B is to provide a new backup generator to ensure more reliability. 

Alternative B is recommended. 

3. Alternatives for addressing the non-operational pressure control valve are listed 
below: 

A. Alternative A is the “do nothing” option.  If this is chosen, then the risks 
associated with pressure fluctuation in the system need to be accepted. 

B. Alternative B is to re-commission/replace, if required the pressure control 
valve.  

Alternative B is recommended. 

4. Confirmation of SCU’s Maximum Throughput: 
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A. Alternative A is the “do nothing” option.  This alternative will likely allow the 
City to function as is for the next few years, however with potentially 
increased future water demand, there is a potential risk of the SCU being the 
limiting factor in meeting the rated capacity. 

B. Alternative B is to conduct a stress test of the SCU during low water demand 
period.  This can be accomplished by increasing the influent loading to the 
SCU (one at a time) and recording the breakthrough level.  This alternative 
will provide a confirmation of the rated capacity of the units. 

C. Alternative C is to install a new SCU.  If the existing units are proven to be 
capable of meeting the rated capacity, then this alternative could perhaps 
result in unnecessary capital expenditure at this stage. 

Alternative B is recommended. 

5. Adequate management of FTW water: 
A. Alternative A is the “do nothing” option.  Currently the City discharges their 

FTW to the clarification pond.  While this is a suitable method to manage the 
FTW water, the impact during winter months may need to be reviewed to 
ensure that icing or open water is not a concern.  

B. Alternative B is to construct a holding cell to contain the FTW water.  The 
contents of the holding cell would then be pumped up to the head end of the 
plant for treatment. 

Alternative A or B is recommended. 

6. Compliance with new regulations: 
A. Alternative A is the “do nothing” option.  Currently it is not known whether 

the treatment facility is in total compliance with all MOE requirements.  If the 
“do nothing” option is implemented then there may be areas within the plant 
that continue to operate out of compliance. 

B. Alternative B is to review the treatment plant in its entirety and determine 
which, if any, of the operation is out of compliance. 

Alternative B is recommended. 

7. Inadequate ventilation system within the WTP (i.e., lime dust control): 
A. Alternative A is to the “do nothing” option.  If the City chooses this 

alternative, there is a risk of adverse health effects for operators.  As 
well, general WTP aesthetics would be impacted. 

B. Alternative B is to study the heating, ventilation, and air conditioning (HVAC) 
system and if require modify the duct-work and associated work to ensure 
lime dust issue is addressed. 

Alternative B is recommended. 
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4.4 WATER TREATMENT SYSTEM ASSESSMENT SUMMARY 

In summary, the findings of this water supply and treatment system assessment are as follows: 

1. The Dryden WTP has been able to produce enough water to meet the average 
(5.69 ML/d) and maximum day demand (8.54 ML/d) of the current population.  
Future flow projections suggests that WTP has adequate capacity to meet the 
demand of year 2020 population. 

2. Based on literature recommended maximum hydraulic loading rates, both SCU 
would effectively treat a total maximum flow of 12.23 ML/d.  Based on the 
theoretical estimation, the current configuration, under maximum flow rate demands 
does not provide for any redundancy in the system for service and maintenance.  
However, it is recommended that SCU be stress tested to determine the limit for 
maximum loading rate and plant’s firm capacity. 

3. All four of the filters at the plant are in regular daily use.  At current flows, the 
average hydraulic loading rate of the filters is lower than typical suggested design 
rates, which provide for the flexibility of one filter being out of service for 
maintenance.  The City has implemented some recent upgrades to the filter 
underdrain system and media replacement (single to dual).  At rated plant capacity, 
the filter water production capabilities are adequate. 
Ontario regulations state that the filter effluent after backwashing cannot be sent to 
the municipal water pipeline immediately and should be wasted for a short period 
after backwashing.  City has implemented the FTW practice for short period after 
backwashing.  Also, as required in the MOE’s C of A document, a backflow 
prevention valve for the filter surface wash system is required.  The City has 
recently installed these systems. 

4. The waste clarifiers reach capacity entirely from the filter backwashing.  Any 
additional waste, such as FTW, would not be treatable through the clarifiers, and 
these clarifiers could be a limiting factor for future flow conditions.  At present City 
discharges the FTW water into the existing ponds.  A detailed review of this practice 
is required. 

5. The sludge generated from the SCU is discharged to a sewer system.  There have 
been some reports of blockages in the dewatering units.  Further review of the 
sludge extraction system is required to determine the reasons for blockage. 

6. Total storage for the reservoirs at the WTP is approximately 7.0 ML.  This includes 
the clearwell, buried reservoir and pump well.  Chlorine is fed at the influent to the 
reservoir.  Based on the assumed baffeling factor current storage is adequate for 
chlorine contact time.  However, if required, the City should consider additional 
baffling to further improve contact time and hydraulics after completing tracer 
studies.  In addition, current setup does not provide for any redundancy, in some 
cases the reservoir has to be taken offline for maintenance.  Further discussion on 
this topic is provided in the following section of this report. 
The City could consider an advanced disinfection system such as UV.  Further study 
is required to evaluate the applicability of disinfection technologies.  For planning 
purposes; UV disinfection cost will be included in the cost estimate. 

7. Implementation of all C of A stipulations, including the backflow prevention valve 
for the golf course supply were required.  Based on information provided by the 
City, the backflow prevention valve is being installed as a part of the overall 
upgrade work. 
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8. Based on the plant records and a visual inspection of the WTP equipment, the 
equipment is generally in good to adequate condition.  Areas of concern include: 
i) The screening on the intake pipe requires further evaluation.  A lack of back up 

supply generator complete with automatic switchover at the low lift station 
could result in no water to the City. 

ii) The low lift pump station pressure relief system needs to be re-commissioned, 
with possible repairs of the pressure relief valve. 

iii) The SCU scrapers have been repaired in the past.  A detailed review of the 
physical condition of the scrapper system was not feasible during this study.  
However, it is recommended that in future, whenever, the City drains out a 
SCU, a detailed review of the scraper system should be conducted. 

iv) A detailed review and possible upgrade of the HVAC system is required to 
prevent lime dust escaping into the general area of the plant. 

4.5 FUTURE PLANNING 

The majority of the work identified in this section requires a more in-depth assessment of the 
facility.  A preliminary engineering cost estimate for the review study components is 
approximately $25,000 to $35,000.  This estimate assumes that the City would assist in the 
field work, i.e., coordination of the stress test for the SCU, tracer study, and HVAC system 
review.  However, for a long-term plan, the City should consider allocating a budget for 
long-term upgrades.  For budgetary purposes, conservative cost estimates were developed for 
potential required upgrades.  Table 4.14 provides a listing of these selected improvements and 
Table 4.15 highlights the preliminary budgetary estimate. 

Table 4.14:  Listing of Water Treatment Plant Potential Improvement Items 

Item Priority 

UV Disinfection System. 1 or 2 
Spare Intake Screen and Intake Pipe Twinning. 1 
Pressure Control Valve. 1 
Misc. Regulatory Compliance related Expenditures. 1 
Ventilation System Upgrade. 2 
New Solid Contact Unit. 3 
New Genset. 3 

* Depending upon the findings of the studies recommended. 
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Table 4.15:  Budget and Preliminary Schedule Summary for  
Identified Potential Improvement Items 

Item Budget (2004 $) Schedule 

Misc. Engineering Studies.    $35,000 2005 to 2006 
UV Disinfection System.  $250,000 2006 
Spare Intake Screen and Intake Pipe Twinning.  $1,000,000 2006 to 2007 
Pressure Control Valve.  $5,000 Winter 2005 
Misc. Regulatory Compliance related Expenditures. To be Determined Winter 2005 
Ventilation System Upgrade.  $50,000 2006 
New Solid Contact Unit Mechanisms.  $500,000 2020 
New Genset.  $150,000 2007 
Total:  $2,000,000  

It should be noted that the costs listed in Table 4.15 are preliminary in nature.  A further 
analysis of each specific item is required to determine more accurate or functional engineering 
level cost estimate.  None of the review item costs are included in the above estimate. 
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SECTION 5.0 
SEWAGE TREATMENT 

5.1 INTRODUCTION 

5.1.1 General 

This section of the report provides an assessment of the City of Dryden’s (City) Sewage 
Treatment Plant (STP). 

5.1.2 Background 

The Dryden STP was built in 1967/68 and expanded in 1978/79.  The plant serves a 
population of approximately 6,700 people.  The current capacity, as rated by the Ontario 
Ministry of Environment (MOE), is 5,454 m3/d (MOE Annual reports).  The plant includes the 
following processes: 

• Influent screening. 
• Raw sewage pumping. 
• Secondary treatment. 
• Chlorination. 
• Aerobic sludge digestion. 
• Sludge drying beds. 

The secondary treatment system is based on the contact stabilization activated sludge process.  
Three secondary treatment streams are provided, each comprising an annular bioreactor and a 
central clarifier. 

Although the plant has performed well, discussions with the operational staff indicate that it is 
becoming more and more difficult to operate due to its age. 

5.1.3 Operation Audit  

The City of Dryden Sewage Treatment Plant Operational Audit report by XCG Consultants 
(XCG), dated May 24, 2000, had the following main findings: 

The desktop study recommended the following effluent criteria for Dryden STP: 

Earth Tech (Canada) Inc. Page 5-1 
L:\work\65000\65634\03-Report\Final Report\Section 5.doc 



Section 5.0 – Sewage Treatment 

 

Table 5.1:  Recommended Effluent Criteria (2000 Report) 

Parameters Suggested Design 
Objectives 

Suggested 
 Non-Compliance 

Limits 

Current 
Compliance Limit 

Total Phosphorus (TP). 0.5 mg/L 0.8 mg/L NA 
Ammonia. No Objective No Limit NA 
Biochemical Oxygen 
Demand (BOD5). 

15 mg/L 25 mg/L 25 mg/L 

Total Suspended Solids 
(TSS). 15 mg/L 25 mg/L 25 mg/L 

At the time of XCG’s review, the plant was operating at 83% of its plant capacity.  The stress 
testing by XCG indicated that the required treatment (without ammonia removal) could be 
achieved for an average wastewater flow of 6,500 m3/d.  However, some modifications to the 
wastewater treatment process units would be required. 

The capacity limiting processes were identified as raw sewage pumping, disinfection, return 
activated sludge (RAS) pumping and aeration. 

XCG reported that the plant was able to provide an effluent with a phosphorus concentration 
less than 1 mg/L.  This phosphorus concentration was attributed to the discharge of aluminum 
sulphate (alum) sludge from the water treatment plant (WTP) into the wastewater collection 
system. 

5.2 REGULATORY REQUIREMENTS 

5.2.1 General 

In Ontario the operation of a wastewater treatment plant (WWTP) is regulated by a Certificate 
of Approval (C of A), as issued by the MOE.  The City has indicated that there is no C of A 
issued for the Dryden plant.  The MOE has advised that since the STP was constructed prior to 
1971, it may not have a C of A.  The 1978 to 1979 expansion is covered in C of A 3 - 0206-76 
issued by the MOE for the third reactor addition only. 

There are no stipulated effluent discharge requirements; however, a December 1988 letter 
from the MOE indicates that the plant is required to meet the Provincial BOD5 and total 
suspended solids (TSS) guidelines. 

As indicated by the City, the MOE has also rated the plant for a maximum average flow of 
5,454 m3/d.  
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Some of the current regulatory framework as it applies to the Dryden STP is discussed in the 
following sections. 

5.2.2 Ontario Regulatory Framework 

As in many other jurisdictions, the effluent requirements for STPs in the Province of Ontario 
vary widely, and in accordance with the receiving water capacities.  The Ontario MOE has 
implemented policy guidelines for effluent criteria at sewage treatment facilities (MOE, 1984).  
In environmentally sensitive areas, proponents of new or expanded STPs are required to 
undertake an assimilative capacity evaluation to establish actual effluent criteria prior to 
design and construction of the facilities.  With the onset of the new Municipal Industrial 
Strategy for Abatement (MISA) guidelines in the 1990’s, there is an increasing willingness of 
the major municipalities and operating authorities to look at alternative technologies. 

Typical effluent requirements in the Great Lakes watershed are 15 mg/L for both BOD and 
TSS and 1 mg/L total phosphorus (TP) and ammonia nitrogen discharge in the range of 
15 mg/L.  These parameters could be reduced to 5 mg/L for both BOD5 and TSS, less than 
0.5 mg/L TP, less than 2 mg/L ammonia nitrogen, and non-detectable chlorine residual.  The 
MOE’s Procedure F-8-1:  Determination of Phosphorus Removal Requirements for Municipal, 
Institutional and Private Sewage Treatment Works identifies the criteria for selecting which 
plants are required to remove phosphorus.  Since the Wabigoon River is not part of the Great 
Lakes watershed, the Dryden STP does not need to remove phosphorus, unless local 
conditions require its removal. 

Guidelines for the design of Ontario sewage treatment facilities are outlined in a document 
entitled "Guidelines for Design, Wastewater Treatment Facilities, in the Province of Ontario" 
(MOE, 1980).  These guidelines represent the minimum standards that must be followed for 
the design and operation of wastewater treatment facilities if no individual studies are carried 
out for the design. 

Although the C of A does not include effluent standards, the MOE’s Procedure F-5-1:  
Determination of Treatment Requirements for Municipal and Private Sewage Treatment 
Works Discharging to Surface Waters specifies effluent guidelines outlined in Table 5.2. 

Table 5.2:  Determination of Treatment Requirements 

Effluent Design Objectives1 (mg/L) Effluent Guidelines2 (mg/L) Treatment Level 
and Processes BOD5 SS TP (NH3+NH4

+)-N BOD5 SS 

Contact Stabilization 
without TP removal 20 20 - - 25 25 

Notes: 1.  Expected effluent criteria under optimum conditions when treating sewage with BOD5=170 mg/L, soluble 
BOD5=50%, SS=200 mg/L, TP=7 mg/L, (NH3+NH4

+)-N=20 mg/L. 
2.   Criteria for which the average annual value should not exceed (based upon performance data collected in 1983 of 

sewage treatment works in operation in Ontario). 
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If the effluent requirement determined by a receiving water assessment is more stringent than 
the "normal" level of treatment as required in the Provincial guideline, then the treatment 
requirement derived from the assessment is imposed. 

5.2.3 Federal Government Ammonia and Chlorinated Wastewater Effluent Reduction Plan 

5.2.3.1 Introduction 

The federal government is responsible for managing the risks posed by substances listed on 
Schedule 1, List of Toxic Substances, under the Canadian Environment Protection Act 
(CEPA), 1999 and for protecting fish and fish habitats from harm caused by deleterious 
substances, under the Fisheries Act.  Ammonia was proposed as a toxic substance in 2001 and 
it was formally added to Schedule 1 on January 1, 2003.  To date no Pollution Prevention 
Plans have been formally requested under CEPA for any of the 52 toxics identified on 
Schedule 1 of CEPA.  On June 7, 2003, Environment Canada published, in the Canada 
Gazette, a Proposed Notice requiring the preparation and implementation of Pollution 
Prevention (P2) Plans for ammonia dissolved in water, inorganic chloramines and chlorinated 
wastewater effluents.  As proposed, this requirement would apply to persons who own a 
wastewater collection or treatment system that meets specific criteria.  Environment Canada 
will consider the feedback it receives on the Proposed Notice in the development of the Final 
Notice, which will be published in the Canada Gazette before December 7, 2004. 

The P2 Plan is an instrument to prevent, control, and reduce pollution and is designed to 
identify alternatives and avoid discharges at the source.  A P2 Plan aims to eliminate the 
causes of pollution, rather than to treat the pollution once generated.  It involves continual 
improvement through design, technical, operational and behavioural changes.  It doesn’t work 
well for substances like ammonia, which is a product of human activity and is present in 
wastewater collection and treatment system.  Following are the key parameters that would 
require particular focus from the City’s perspective: 

• Ammonia:  No acute lethality from ammonia, implemented by a site-specific limit 
based on an end-of-pipe discharge limit determined from a model that includes acute 
lethality, pH and level of ammonia in effluent, and pH of receiver environment. 

• Chloramines:  An end-of-pipe discharge limit for total residual chlorine of 0.02 mg/L. 

5.2.3.2 Background 

Ammonia was listed on Schedule 1 of CEPA due to its toxicity in the aquatic environment.  
Ontario had specifically targeted ammonia for control under the Ontario MISA regulations 
program for industrial dischargers for 15 years and industrial discharges must now meet 
non-lethal limits for their discharges. 

Un-ionized ammonia (NH3) is the toxic component.  Toxicity testing work is based on directly 
introducing sensitive aquatic species to concentrations of ammonia at various pH levels.  The 
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LC50 test identifies the concentration at which 50% of the sample species die.  The test is 
normally conducted for 48 hours (the fish are directly and continuously exposed to the 
concentration).  Various studies have noted LC50 (NH3 limits for the aquatic fresh water 
environment) in the range of 0.04 to 2.6 mg/L (Nutrients and their Impact on the Canadian 
Waters, 2001).  Environment Canada’s guidance is that the owner should consider developing 
and implementing a monitoring program for the surface water receiving the release of their 
effluent.  The monitoring should be in relation to the Canadian Council of Ministers of the 
Environment Canadian Water Quality (CCME-CWQ) Guideline of 0.019 mg/L NH3 for the 
protection of freshwater life.  The concentration of NH3 varies significantly with pH and 
temperature; therefore, pH and temperature, are also noted in defining control limits.  NH3 is 
not used for control limits directly, due to its short-term variability.  Its concentration is 
derived from tables or formulas (refer to Policies, Guidelines, Provincial Water Quality 
Objectives of the Ministry of Environment and Energy, July 1994). 

5.2.3.3 Initial Federal Ammonia Reduction Plan Proposal 

In 2002, Environment Canada introduced its initial proposal, which was intended to be 
science- based.  The main elements of the initial proposal were: 

• Screening criteria for determining whether ammonia control is required. 
• Total ammonia greater than 20 mg/L (expressed as NH3). 
• System larger than 10,000 cubic metres per day. 

If the system met these criteria, then a Risk Management Review would be done and the 
average effluent total ammonia and pH would be used to derive the NH3 concentration of the 
discharge.  The most sensitive species in the receiving water would be identified and the LC50 
limit for NH3 for this species would be identified.  This would be converted to a total ammonia 
level using ambient pH and, if the total ammonia concentration of the discharge exceeded this 
level, then action would be required, (i.e., the preparation of a P2 Plan).  This approach 
endeavoured to introduce site-specific conditions.  It did not recognize that ammonia was not 
persistent (i.e., it can be biological oxidized) and it did not allow for a mixing zone.  The 
initial criterion of 20 mg/L (expressed as NH3) was based on work commissioned by 
Environment Canada.  The initial criteria of 10,000 cubic metres per day was based on similar 
studies that identified that the smaller systems would have greater difficulty controlling 
effluent concentrations, particularly those involving seasonal discharges. 
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5.2.3.4 Changes to the Initial Ammonia Reduction Plan Proposal 

Environment Canada has made a number of significant changes in response to comments 
arising through the consultation process.  The key changes are: 

• The initial screening criteria have been replaced by mandatory testing for the period 
June to September. 

• The Risk Management Review has been removed.  There is no longer any 
consideration of local environmental conditions. 

• The use of average concentrations has been replaced with “at any time”. 
• The seasonal warm water conditions have been recognized.  It is acknowledged that 

ammonia does not present a problem in cold water conditions. 
• A limit of 20 mg/L total ammonia (expressed as NH3).  This limit is based on the 

earlier assumption that most well run plants can meet this limit. 
• The size limit is reduced from 10,000 to 5,000 cubic metres per day. 
• Mixing is now considered.  The designation would now apply to discharges that are 

located at a depth less than 15 times the diameter of the discharge pipe or diffuser 
port.  It is a simple rule rather than applying a complex mixing zone model. 

• The use of complex charts and formulae for determining the toxicity effect of NH3 is 
removed.  This is replaced by a simpler limit of pH 7.5.  If the total ammonia 
concentration is greater than 20 mg/L and the pH is greater than 7.5 then the level of 
NH3 will be elevated to above 0.2 mg/L, the designated maximum. 

In summary the current criteria for whether ammonia control required are as follows: 

• Flow greater than or equal to 5,000 cubic metres per day. 
• Discharge release point is less than 15 times the diameter of the discharge pipe or a 

diffuser port. 
• Effluent exceeds 16 mg/L ammonia (expressed as N) at any time based on testing 

during June 1 to September 30. 
• The pH of the surface water upstream of the effluent release point exceeded 7.5 at any 

time during the period of June 1, 2004, to September 30, 2004. 

Note:  20 mg/L ammonia expressed as NH3 is equivalent to 16 mg/L expressed as N.  Normal 
practice within the water industry is to report ammonia as N, not HN3. 

The definition of a wastewater system would seem to imply that storm water outfalls are not 
intended to be covered.  However, combined sewer overflows could be scrutinized. 

5.2.3.5 Pollution Prevention Plan  

The intent of the notice is to lead to the preparation and implementation of a P2 Plan.  The 
Environment Canada assumption is that most plants will not meet the criteria and those that do 
will not be faced with significant costs.  Optimizing the operation and improved operational 
training will, in most cases, be sufficient.  There are no explicit requirements or limits that the 
P2 Plan is required to achieve.  It is implied that the P2 Plan should lead to improvements that 
would reduce the effluent discharge to below 16 mg/L ammonia-N from June to September.  
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Environment Canada states that in preparing the P2 Plan the municipality is expected to 
‘consider the following’: 

• That ammonia has been found to be toxic under CEPA. 
• That Environment Canada is developing a long-term strategy for managing 

wastewater effluents. 
• The risk management objective of reducing to the fullest extent, the amount of 

ammonia released. 
• That P2 Plan activities have a broad application. 
• Taking action on other substances. 
• Design changes. 
• Developing and implementing a monitoring program. 
• Environment Canada has indicated that the above list would likely be the first step; 

and that Environment Canada intends to consider more comprehensive controls on 
municipal wastewater discharges in the future. 

5.2.3.6 Pollution Prevention Plan for Dryden STP  

As described above there are certain criteria for identifying if a P2 Plan for a facility is 
required. 

Annual average sewage discharge to surface water is 5,000 m3/d and any of the following 
three conditions are met: 

1. The concentration of total residual chlorine (TRC) in the released sewage exceeds 
0.02 mg/L. 

2.a. The concentration of total ammonia in the effluent exceeded 20 mg/L (expressed as 
NH3) at any time during the period of June 1, 2004, to September 30, 2004. 

2.b. The depth of the water over the effluent release point, at any time during the period 
of June 1, to September 30, 2004, is less than 15 times the diameter of the discharge 
pipe or the diameter of a diffuser port in the discharge pipe. 

3.a The effluent release is to fresh water. 
3.b. The concentration of total ammonia in the effluent exceeded 20 mg/L (expressed as 

NH3), at any time during the period of June 1, to September 30, 2004. 
3.c. The pH of the surface water upstream of the effluent release point exceeded 7.5 at 

any time during the period of June 1, to September 30, 2004. 

The Dryden STP appears to be meeting criteria 1.  It is recommended that 2004 data be 
collected and analyzed to determine the applicability of clauses 2 and 3. 

5.2.3.7 Plan Schedule 

The P2 Plan must be ready and be in the process of being implemented within 24 months of 
the final notice and completely implemented within 60 month of the final notice.  As advised 
by Environment Canada, the final notice will be issued no later than December 2004.  This 
means that the Plan must be fully implemented by December 2009. 
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5.2.3.8 Ammonia and Chlorine Reduction Level 

Ammonia 

The P2 Plan is not well defined at this stage i.e., it states that “reduce to the fullest extent the 
amount of ammonia in the effluent released to surface water within 48 months”.  Discussions 
with a Policy Advisor of Environment Canada indicate that the intent is for ammonia to be 
reduced in the effluent released to surface water within the economic means possible.  There 
are no fixed limit numbers available from Environment Canada yet, but policy documents 
refer to future fisheries regulations.  Typically, designers would consider the local resident 
aquatic species in the discharged water body and design for the effluent limit accordingly. 

Releases of ammonia to freshwaters have the potential to affect many aquatic organisms 
deleteriously.  Preliminary results indicate that the acute critical toxicity value for freshwater 
organisms is 0.29 mg/L HN3, based on a lethal response of 37 freshwater species (including 
fish, aquatic insects, aquatic worms, crustaceans and clams).  The chronic toxicity value for 
freshwater fish was 0.041 mg/L, HN3 based on a 5% decline in growth/reproduction of seven 
fish species, an amphibian species and five aquatic invertebrate species (Elizabeth Roberts, 
Environment Canada, “Nutrient and their Impact on the Canadian Waters”, 2001).  Some 
Ontario plants (Sarnia and Sault St. Marie) have considered a limit of 0.2 mg/L HN3. 

From Table 5.1 in "Nutrients and their Impact on the Canadian Waters" the rainbow trout LC50 
limit is stated to be in the range of 0.072 to 0.8 mg /L. 

Chlorine 

The P2 plan states that a facility should “achieve and maintain a concentration of TRC that is 
less than or equal to 0.02 mg/L in the effluent released to surface water within 48 months”. 

The City must consider pollution prevention planning in its future facility planning. 

5.2.4 Sewage Bypass  

Bypassing of raw sewage and primary effluent from nominally separate sewerage systems, as 
at Dryden, will not be allowed by MOE, except in emergency conditions.  In accordance with 
Section 15 of the Environmental Protection Act (EPA) [Revised Statutes of Ontario (R.S.O.) 
1990], and with Section 30(2) Ontario Water Resources Act (OWRA) (R.S.O. 1990), bypass 
incidences should be recorded and the appropriate agencies (i.e., MOE Region and/or Spills 
Action Centre, and the Medical Officer of Health) notified.  In addition, the measured or 
estimated volume, duration and reasons for bypassing should be documented and reported to 
the MOE Regional office.  These emergency bypasses will be permitted only to provide 
protection from basement flooding, to prevent damage to equipment at treatment works or 
pumping facilities or to prevent treatment process wash-out.  To reduce the frequency and 
volume of sewage discharged from emergency bypasses to an acceptable minimum, measures 
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should be taken to provide adequate sewer and pumping station capacity, standby equipment, 
standby power, reserve storage capacity in sewers, and/or at treatment facilities and adequate 
capacity in sewage treatment works.  Design criteria from the MOE are included in 
"Guidelines for the Design of Sewage Treatment Works" and "Guidelines for the Provision of 
Equipment to Handle Emergency Conditions in New Sewage Works".  Where existing sewer 
systems are found to experience excessive infiltration/inflow problems, which result in 
unacceptable frequencies or quantities of raw sewage and/or primary effluent bypassing, and 
where the above measures alone are either impractical or uneconomical to reduce the 
bypassing to acceptable levels, staged programs should be developed for the ultimate 
containment of these flows by a combination of the above measures and the reduction of 
infiltration/inflow to the sewer systems.  These programs should outline the approaches to 
solving the problems along with the anticipated timing of when the changes to the sewer 
systems could be made. 

5.2.5 Summary of Regulatory Requirements 

Additional sample collection and analysis is required to confirm whether the Dryden STP 
requires preparation of a P2 Plan prior to December 2006 and implementation of the same by 
December 2009. 

The target limit for the future ammonia discharge is not very clear at this time.  However, the 
LC50 value for the resident fish species native to the water body (where sewage effluent is 
being discharged) could be considered for future planning.  In addition, consideration should 
also be given to evaluate the river pH and temperature conditions to identify the requirements 
for the P2 plan.  Insufficient data exists to review the discharge location criteria.  As-built 
drawings of the discharge location system should be arranged for review.  The literature 
suggests that the acute critical toxicity value for freshwater organisms is 0.29 mg/L NH3, 
based on a lethal response of 37 freshwater species.  Considering that other communities in 
Ontario are aiming for 0.2 mg/L NH3 level in the effluent, Dryden could target the same 
concentration for its STP.  In the future the plant will be required to achieve and maintain a 
concentration of TRC that is less than or equal to 0.02 mg/L in the effluent released to surface 
water within 48 months.  The current target effluent criteria for the Dryden WWTP are BOD 
and TSS of 25 mg/L. 

5.3 WASTEWATER FLOWS AND LOADS 

5.3.1 General 

This section summarizes the wastewater flows and loads for the Dryden STP.  In addition, the 
most recent year of data collected by the City for the influent and effluent wastewater 
characteristics have been reviewed. 
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5.3.2 Wastewater Flows 

The Dryden STP serves the population of Dryden.  The former Barclay area, east of Dryden, is 
not currently served by the STP.  The largest industrial facility in Dryden is the Weyerhaeuser 
pulp and paper mill.  This facility treats its process wastewater in a separate facility and 
discharges directly to the Wabigoon River. 

The Ontario MOE has rated the plant with an average daily flow of 5,454 m3/d.  The raw 
sewage pumping station (RSPS) is rated for 19,750 m3/d.  Flows in excess of the pumping 
station capacity are bypassed to the Wabigoon River. 

The historical flows are shown in Table 5.3. 

Table 5.3:  Average Monthly and Yearly Flow from 1997 to 2002 

Average Daily Flow (m3/d) 
Month 

1997 1998 1999 2000 2001 2002 

January  3,096 3,383 3,413 3,457 3,985 4,128
February 3,114 3,754 3,535 3,670 4,002 3,896
March 3,427 4,191 4,145 4,229 3,980 3,705
April 6,244 4,330 4,916 4,198 7,416 5,531
May 4,599 5,582 5,452 4,597 7,156 5,734
June 4,489 4,646 6,807 7,609 6,615 9,357
July 5,849 4,853 5,602 5,695 6,103 5,465
August 4,491 4,548 4,228 6,615 6,500 5,075
September 4,628 4,601 5,301 4,830 5,502 4,713
October  5,476 5,407 5,437 4,241 5,587 4,228
November 3,914 3,798 4,248 5,699 5,631 3,893
December 3,395 3,659 3,788 4,314 4,560 3,635
Yearly Avg. 4,393 4,396 4,739 4,929 5,586 4,947

In addition to above analysis, maximum day flow on a monthly basis and a yearly basis was 
analyzed.  Table 5.4 depicts the summary of the findings. 
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Table 5.4:  Maximum Day Pumped and Bypassed Flow from 1997 to 2001

Flow (m3/d) Month 
1997 1998 1999 2000 2001 2002 

January 3,334 3,664 3,643 3,836 4,363 4,329
February  3,350 5,136 3,916 7,132 4,432 4,111
March  6,160 5,533 7,262 5,865 4,689 4,106
April  10,653 4,725 8,513 4,468 15,867 11,814
May  5,616 13,219 9,792 5,565 13,006 7,585
June  5,403 5,242 17,857 12,402 15,219 22,040
July  9,918 5,663 7,693 7,015 8,526 6,703
August  5,449 7,562 4,827 14,247 15,632 6,358
September  12,358 8,495 7,216 5,714 8,766 5,927
October  10,303 11,728 6,971 7,980 7,217 9,317
November 4,802 4,538 4,741 10,236 9,062 4,236
December  3,797 4,189 4,179 4,892 4,960 4,100
Maximum 12,358 13,219 17,857 14,247 15,867 22,040

 Note:  Bypass flow from 2000 to 2002 only is included in the total flow above. 

Table 5.3 and 5.4 indicate that on monthly average, the influent flow has exceeded the rated 
plant capacity of 5,454 m3/d for a number of months.  Particularly, the average annual flow for 
2001 is approximately 3% higher than the rated plant capacity.  On average there is a steady 
increase in the influent loading to the plant over the 1997 to 2001 period, except 2002.  For 
further assessment, the average annual flow of 5,586 m3/d (highest average of the recent years 
of data, i.e., 2001 flow) will be utilized. 

An analysis of the maximum day and average day data indicate that the flows to the STP 
exhibit a peaking factor of approximately 2.7 between average and maximum day.  Previous 
reports have suggested a peaking factor of 2.9, and the XCG report recommended a peak 
instantaneous flow factor of 3.5.  It is recommended that the more conservative value of 3.5 be 
used in the evaluation of the STP. 

A reduction in infiltration/in-flow would likely reduce the peaking factor as well as the 
average sewage flow. 

5.3.3 Wastewater Loads and Treatment Plant Performance 

The influent quality for the Dryden WWTP has been analyzed from 1996 to 2002 (except 
2001).  Only monthly sample data was available for review.  Table 5.5 lists the typical 
loadings observed during 2002. 
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Table 5.5:  Daily Wastewater Load from Monthly 2002 Data 

BOD (kg/d) TSS (kg/d) TP (kg/d) TKN (kg/d) 

572 929 21 137 

Generally, the treated wastewater quality of the Dryden STP is within the Ontario guidelines 
criteria.  Table 5.6 lists the wastewater effluent concentrations based on the data collected 
from 1996 to 2000. 

Table 5.6:  Effluent Quality from 1996 to 2000 

Parameter 1996 1997 1998 1999 2000*

 mg/L mg/L mg/L mg/L mg/L 
BOD5 16 13 9 10 11 
TSS 22 19 8 9 18 
TP 0.7 0.56 0.29 0.23 0.42 

Total Kjeldahl Nitrogen 
(TKN) 16 7 4 4.2 NA 

 *Based on January data, combined Plant 1 and Plant 2 Effluent. 

The effluent data above indicate that for all years, the STP has complied with the effluent 
standards.  Figures 5.1 to 5.5 highlight the monthly BOD, TSS, TP, TKN and ammonia 
influent and effluent loading to and from Dryden STP. 
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Figure 5.1:  Monthly 2002 BOD Influent and Effluent Concentrations 
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Figure 5.2:  Monthly 2002 TSS Influent and Effluent Concentrations 
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Figure 5.3:  Monthly 2002 TP Influent and Effluent Concentrations 
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Figure 5.4:  Monthly 2002 TKN Influent and Effluent Concentrations 
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Figure 5.5:  Monthly 2002 Ammonia Effluent Concentrations 

There are no data available for daily wastewater parameter analysis.  Grab sample data on a 
monthly basis have been analyzed.  From the 2002 data analysis, the average BOD and TSS 
concentrations of the raw wastewater entering the plant are about 120 and 190 mg/L 
respectively.  The effluent concentrations for both BOD and TSS are generally less than 
<20 mg/L.  Based on the data available, the plant generally meets the effluent BOD and TSS 
concentration criteria. 
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The average 2002 TP loading to the plant is 4 mg/L.  After wastewater treatment, the observed 
average effluent TP is 0.3 mg/L.  The removal rate of over 90% is significant and can likely be 
attributed to the alum rich sludge from the WTP; alum precipitates phosphorus.  In addition, 
the low effluent TKN (approximately 80% lower than the influent) and low ammonia 
concentrations suggest nitrification.  It is to be noted that the results are based on the monthly 
grab samples.  The daily and peak load will affect the plant performance especially 
oxygenation capacity. 

Overall, the plant performance in 2002 based on monthly grab sample is satisfactory. 

5.4 EXISTING PLAN EVALUATION 

5.4.1 Process Assessment 

This section summarizes the existing STP processes.  Components of the review are based on 
the advice, expertise, and experience of the plant operating and maintenance staff. 

The Dryden STP was constructed in 1967/68 and consisted of a raw sewage influent pumping 
station, grit detritor tank and barminutor, two activated sludge package plants, one chlorine 
contact tank and a gravity outfall to the Wabigoon River.  A building was constructed to house 
the aeration blowers, chlorine room, lab, washrooms and a storage area. 

In 1978/79 the STP was expanded with the addition of a second barminutor, a third activated 
sludge package plant, a second chlorine contact tank, and sludge drying beds.  As part of the 
expansion, a separate blower building was constructed to contain three new blowers, with the 
original blower room being converted into a workshop. 

In 1993, a new automatically cleaned bar screen was installed at the RSPS, and the two 
barminutors decommissioned. 

In some cases, the equipment at the Dryden STP is approximately 35 years old.  Some of the 
equipment is showing signs of aging. 

At some point, it becomes no longer desirable or realistic to continue to maintain and operate 
old equipment.  Changing effluent regulatory criteria, technological developments and 
economic considerations all play a part in determining when that point is reached. 

Plant staff has reported a number of difficulties with the operation of the equipment.  Also, at 
a number of locations, concrete structures were noted to be corroded and rebar exposed.  A 
detailed structural survey of the structures is excluded from the scope of this report. 

A process flow diagram of the STP is shown in Figure 5.6 
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Figure 5.6:  Dryden STP Overall Plant Schematic 

5.4.2 Plant Influent Bypass  

Wastewater gravitates to the STP.  Flows in excess of the RSPS capacity are diverted to the 
emergency bypass, which directs the flow to the Wabigoon River. 

Chlorination of the bypass flows has been initiated following instructions from the MOE.  
However, as indicated in Section 5.2, Environment Canada has specified limits on the residual 
chlorine concentration in chlorinated wastewater.  Without careful control and monitoring of 
the bypass chlorination system, the City may be contravening Environment Canada 
regulations.  Chlorination of the bypass flow, without the use of a contact tank, is likely to 
result in minimal disinfection.  It is recommended that the chlorine residual be measured to 
ensure that the Environment Canada limit is not exceeded. 

Flow records for the period 1997 to 2002 indicate that there were between one and fourteen 
raw sewage bypasses each year.  The number of raw sewage bypasses is summarized in 
Table 5.7. 

Table 5.7:  Dryden STP Raw Sewage Bypasses 

Year Number of Bypasses Annual Bypass Volume (m3) 

1997 14 23,182 
1998 9 16,095 
1999 1 18,115 
2000 3 13,110 
2001 6 2538 
2002 5 6045 
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As indicated in Section 5.2, the MOE does not allow bypassing of raw sewage from nominally 
separate sewerage systems, except in emergency conditions.  Emergency bypasses are 
permitted only to provide protection from basement flooding, to prevent damage to equipment 
at treatment works or pumping facilities, or to prevent treatment process washout.  To reduce 
the frequency and volume of sewage discharged from emergency bypasses to an acceptable 
minimum, measures should be taken to provide adequate sewer and pumping station capacity, 
standby equipment, standby power, reserve storage capacity in sewers and/or at treatment 
facilities, as well as adequate capacity in sewage treatment works.  Where existing sewer 
systems are found to experience excessive infiltration/inflow problems, which result in 
unacceptable frequencies or quantities of raw sewage and/or primary effluent bypassing, and 
where the above measures alone are either impractical or uneconomical to reduce the 
bypassing to acceptable levels, staged programs should be developed for the ultimate 
containment of these flows by a combination of the above measures and the reduction of 
infiltration/inflow to the sewer systems.  These programs should outline the approaches to 
solving the problems along with the anticipated timing of when the changes to the sewer 
systems could be made.  It is recommended that the bypass frequency be reduced and that 
discussions with the MOE are initiated to evaluate what bypass frequency and volume is 
acceptable. 

Manually operated gates are located between the bypass and the RSPS.  These gates have to 
be partially closed during periods of very high flow, to limit flow to the RSPS, and direct flow 
to the bypass.  Manual closure of the gates occurs when the high level alarm in the RSPS wet 
well is activated.  Due to the critical nature of this operation, some automation including a 
UPS power supply is recommended for the gate. 

The gates are closed each year during the period when the grit and debris in the RSPS is 
removed.  It is reported that closure of the gates does not stop the flow completely.  The gates, 
or components of the gates, may need to be replaced to prevent excessive leakage. 

5.4.3 Influent Screen  

The mechanically raked bar screen is located at the RSPS.  It screens the wastewater before 
pumping.  The spacing of the screen is 75 mm and, as such, it only removes large items of 
debris from the wastewater.  Plugging of the manual screen downstream of the mechanically 
raked bar screen confirms that the mechanically raked bar screen is inefficient at removing 
screenings.  There are no reported mechanical deficiencies with the mechanically raked bar 
screen. 
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5.4.4 Raw Sewage Pumping Station (RSPS) 

The RSPS is equipped with four pumps, as follows: 

Pump No.1:  Flygt Model 3127, 7.5 kW, 2,200 m3/d. 
Pump No.2:  Flygt Model 3127, 5.6 kW, 3,750 m3/d. 
Pump No.3:  Flygt Model 3152, 15 kW, 6,900 m3/d. 
Pump No.4:  Flygt Model 3152, 15 kW, 6,900 m3/d. 

The maximum capacity of the pumping station is 19,750 m3/d, based on all four pumps 
running.  A fifth pump, with a capacity of 6,900 m3/d, is stored at the site and can be installed 
in the pumping station in the event of pump failure.  The pumps are fixed speed pumps and 
operate in lead-lag mode depending on the level in the wet well.  The fact that raw wastewater 
bypasses the plant indicates that there is insufficient pump capacity at the STP. 

It has been reported that there is evidence of corrosion within this pumping station, which is 
over 35 years old.  Operational staff has noted that lighting within the pumping station is 
inadequate for routine maintenance.  A detailed evaluation of the RSPS has been undertaken.  
The City has recently refurbished it by replacing some piping and undertaking some minor 
structural and electrical work. 

The hydraulic design of the pumping station is not ideal, and grit collects in it.  Operating staff 
have reported that each year they have to remove approximately one and one half truck loads 
(approximately 12 cubic metres) of grit from the wet-well. 

Due to the lack of pump capacity, poor hydraulic performance, potential corrosion and the 
difficulties with maintenance (poor access, lighting and pump removal mechanisms), it is 
recommended that the pumping station be replaced. 

5.4.5 Grit Detritor 

The single detritor has been decommissioned.  Raw wastewater is bypassed around the 
detritor.  It is reported that substantial quantities of grit collect in the aeration tanks. 

The above-ground detritor structure shows significant deterioration, with some of the 
reinforcement being exposed to the elements. 

A new grit removal system is recommended. 

5.4.6 Manually Cleaned Screens 

Two manually cleaned screens are located downstream of the decommissioned detritor.  
Under normal flow conditions, the screens are manually raked twice each day.  Under high 
flow conditions, the screens rag-up quickly causing a rise in water level to the point where 
wastewater overflows the structure.  To prevent overflow, the screens are pulled out during 
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high flow periods.  This procedure stops screenings from being removed from the wastewater, 
and results in debris being transferred to the secondary treatment plant.  It is reported that this 
debris caused operational problems, such as ragging, in the downstream processes. 

New automatically cleaned screen(s) are recommended. 

5.4.7 Flow Measuring Splitting  

The wastewater from the screens flows through a 225 mm Parshall flume, where an ultrasonic 
level sensor measures the liquid level.  Flow measurements are taken every 15 minutes 
throughout the day. 

The flow from the flume is directed to the flow splitting structure.  This structure splits the 
flow to the three package STPs.  Accurate flow splitting is difficult due to the lack of flow 
measurement.  A metered flow, complete with flow control valves will provide more control 
of flow distribution. 

5.4.8 Package Treatment Plants 

There are three package treatment plants that are circular in shape.  The central annular space 
is dedicated to clarification.  The outer area of each tank is divided into three sections, 
(i.e., aeration zone, sludge digestion, and contact zone).  Table 5.8 outlines the specific details 
of the system.  The review is based on the information collected from other reports and 
existing drawings of the facility. 

It has been postulated that BOD removal occurs in two stages.  The first phase is the 
adsorptive phase and the second stage is the oxidation phase, where adsorbed solids are 
assimilated metabolically.  In a conventional activated sludge plant both of these processes 
occur in one tank.  In a typical contact stabilization system, the processes occur in separate 
tanks.  The wastewater is mixed with the RAS in the contact tank for 20 to 60 minutes 
(Design of Municipal Wastewater Treatment Plant, WEF).  The mixed stream is settled in the 
secondary clarifier and sludge transferred to the sludge aeration tank and aerated for typically 
three to six hours.  A portion of the sludge is wasted to maintain a constant mixed liquor 
suspended solids concentration in the tank. 
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Table 5.8:  Summary of Existing Package Treatment Plant Characteristics 

Parameters Units Plant 1 Plant 2 Plant 3 MOE Guidelines 

Re-aeration volume m3 454 454 662  
Contact volume m3 234 234 165  
Average flow (1), (5) m3/d 1,426 1,426 2,853  
Peak flow (1), (5) m3/d 4,991 4,991 9,986  
RAS flow (2) m3/d 1,426 1,426 2,853  
BOD (1) mg/L 119 119 119  
BOD kg/d 170 170 340  
HRT (1)      
 Contact hours 0.88 0.88 0.31 0.33 
 Re-aeration hours 7.6 7.6 5.6 4 
BOD Loading (3) kg/m3 0.25 0.25 0.41 0.31 to 0.72 
MLSS (1)      
 Contact mg/L 2,777 2,105 1,943  
 Re-aeration mg/L 3,110 2,336 3,147  
MLVSS (4)      
 Re-aeration mg/L 1,648 1,238 1,668  
F/M based on MLVSS kg/kg 0.079 0.106 0.13 0.2 to 0.5 
Secondary Clarifier SOR (1)      
 At average flow m3/m2/d 19 19 13  
 At peak flow m3/m2/d 66 66 45 50 (6) 
Secondary Clarifier SLR (1)      
 Average kg/m2/d 105 80 50  
 Peak kg/m2/d 236 179 113 240 (6) 

Notes: 1.  Based on flow analysis data from 1997 and 2002. 
2.  Based on RAS flow of 100% of average flow (MOE Guidelines). 
3.  Based on contact plus re-aeration volumes. 
4.  Based on MLVSS/MLSS ratio of 0.53 as per XCG report. 
5.  Based on flow split of 0.25. 0.25 and 0.5 to the three package plants. 
6.  MOE Guideline for conventional activated sludge plant. 

It can be concluded that, in general, the reactor systems meet the MOE guidelines.  The 
secondary clarifiers for Plant 1 and 2 exceed the MOE Guideline for surface overflow rate at 
peak-flow. 

If the intent were to continue using these tanks in the long-term upgrade of the plant, the 
structural and the hydraulic integrity of the tanks would need to be reviewed.  If the condition 
of the tanks is found to be unsatisfactory, the tanks would need to be repaired, or possibly 
replaced. 
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Two of the secondary treatment plant tank structures are over 35 years old.  The newer 
structure is over 20 years old.  These tanks are coated steel structures.  Steel tanks will corrode 
and eventually leak at the locations where the paint or coating has been damaged.  Steel tanks 
typically have a design life of approximately 20 years.  Coatings for steel tanks typically have 
a design life of approximately ten to fifteen years.  All three tanks at the STP have likely 
exceeded their design life.  A condition survey of the existing secondary treatment tanks is 
recommended to ascertain the integrity of the structure.  The condition survey would identify 
how many more years the tanks could be used for.  Whatever the outcome of the condition 
survey, the tanks will eventually need to be replaced.  For the purposes of establishing 
long-term budgeting, it is recommended that the City allow for the installation of new 
secondary treatment tanks.  The issues related to lack of capacity and tank replacement could 
be addressed at the same time (i.e., new tanks constructed which would have a higher 
hydraulic and load capacity). 

The blowers are reported to require repair frequently.  Due to the age of the blowers, it is 
reported that spare parts for the blowers are difficult to source.  The operational staff have 
indicated that the below ground process air header to Plant No.3 has holes in it.  There is no 
dissolved oxygen control on the plant.  Dissolved oxygen control of the air supply would 
allow air supply to match process demand, and may result in electrical power savings for the 
City.  It is likely that in the long-term, the blowers, air piping and air diffusers will need to be 
replaced. 

Solids retention time (SRT) is controlled in each plant by opening a gate in the re-aeration 
tank to direct waste activated sludge (WAS) to the aerobic digester.  The flow of WAS to the 
aerobic digester depends on the level in the digester, the degree to which the gate is opened, 
and the duration that the gate is opened.  There is no method of measuring WAS flow and, 
therefore, SRT cannot be controlled accurately.  Effective SRT control is necessary to provide 
reliable process performance. 

5.4.9 Chlorination System 

The effluent is currently disinfected with chlorine.  The advantages and disadvantages of 
chlorination are summarized below:  

Advantages 

• Chlorination is a well-established technology. 
• The chlorine residual that remains in the wastewater effluent can prolong disinfection, 

even after initial treatment and can be measured to evaluate the effectiveness. 
• Chlorine disinfection is reliable and effective against a wide spectrum of pathogenic 

organisms. 
• Chlorination has flexible dosing control. 
• Chlorine can eliminate certain noxious odours. 
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Disadvantages 

• Chlorine residual, even at low concentrations, is toxic to aquatic life and may require 
de-chlorination. 

• All forms of chlorine are highly corrosive and toxic, thus, storage; shipping; and 
handling pose a risk. 

• Chlorine residual is unstable in the presence of high concentrations of 
chlorine-demanding materials, thus requiring higher doses to effect adequate 
disinfection. 

• Some parasitic species have shown resistance to low doses of chlorine, including cysts 
of Cryptosporidium parvum, cysts, of Endamoeba histolytica and Giardia lamblia, 
and eggs of parasitic worms. 

• The long-term effect of discharging chlorinated and de-chlorinated compounds into 
the environment is not very well known. 

Two tanks (76 m3 each) provide contact time for the disinfection process.  Satisfactory 
disinfection is achieved when a contact time of 15 minutes is provided.  At Dryden, the 
contact time at peak flow is approximately 11 minutes, which is too low.  Continued use of 
chlorination in the long-term would require an additional contact tank. 

Dryden currently uses 150 lb gas cylinders for chlorine injection.  A chlorine dose of 8 mg/L 
for disinfection of activated sludge is typical in the industry.  No data on the chlorine injection 
dosage is available for Dryden.  Operational staff indicate that up to 40 to 50 lb/day of 
chlorine is being used at the plant.  A 50 lb consumption rate corresponds to an estimated 
chlorine injection concentration of approximately 4 mg/L at annual average flow of 5.7 ML/d.  
This concentration is below the recommended range.  Further verification of the feed 
concentration and effectiveness of chlorination should be conducted.  The City should collect 
additional data such as daily feed rate, concentration and effective kill rate. 

There is maximum rate of safe withdrawal of gaseous chlorine from cylinders or containers.  
As gaseous chlorine is withdrawn, liquid chlorine must vaporize to maintain equilibrium 
within the container.  As this vaporization occurs, heat is withdrawn from the surroundings.  If 
sufficient ambient heat is not available, the vapour pressure of the chlorine will be too low, 
stopping the flow of chlorine.  Since the chlorine cylinders are located indoors, it is assumed 
that the minimum room temperature is 21oC (70oF).  Assuming that the chlorine exit pressure 
is 2.4 atmospheres, the maximum withdrawal rate from a 150 lb cylinder is 42 lb/d 
(EPA Design Manual).  This suggests that the City is currently injecting chlorine at the 
maximum rate for a 150 lb cylinder.  A higher dose of chlorine may not be feasible from the 
same cylinder.  A detailed review of the chlorine injection system would be required to 
investigate the shortcomings of the existing system. 

The operational staff at the STP report that the isolation valves in the contact tanks are not 
operational.  Due to the safety risks associated with sending personnel into a chlorine contact 
tank, the valves have not been repaired. 
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Typical industry practice is to dose the chlorine in response to effluent flow.  This type of 
system ensures that over-dosing and under-dosing of chlorine does not occur. 

Escherichia coli (E. coli) data from the STP indicates that disinfection performance varies 
significantly, supporting the comments above related to inadequate chlorination. 

Since a major upgrade and refurbishment of the chlorination system is required, as well as the 
likely addition of a de-chlorination system, it is recommended that the City consider 
alternatives to chlorination.  The most popular alternative to chlorination is irradiation using 
ultraviolet (UV) light.  It is recommended that the City consider the installation of a UV 
disinfection system. 

5.4.10 Sludge Management  

The WAS from the re-aeration tanks is digested in the aerobic digesters.  The digesters are 
integral to the package treatment plants.  SRT and organic loading rates in the aerobic 
digesters are difficult to quantify due to the lack of flow measurement equipment.  The XCG 
report indicates that the SRT and volatile suspended solids (VSS) loading rates are likely 
within MOE guidelines. 

The intended method of operation was to direct sludge from the aerobic digesters to the drying 
beds for drying.  The dried sludge would then be taken to the old landfill site.  However, the 
sludge drying beds cannot be used during wet weather periods and capacity is reported to be 
insufficient for the amount of sludge generated.  The drying beds are therefore rarely used. 

Most of the time, liquid sludge is hauled to the sludge ponds at the old landfill site.  The 
sludge ponds are reported to be full and there is little additional capacity for storage.  The 
contract for sludge haulage is based on the volume transported.  Since the sludge is dilute, the 
annual haulage costs to the City are relatively high.  There is no metering system for 
monitoring the volume of hauled sludge. 

Operational staff have indicated that during the cold winter months, transfer of sludge to the 
haulage truck is problematic due to freezing of equipment. 

Due to the lack of capacity at the sludge ponds and the large volume of dilute sludge being 
hauled to the site, it is recommended that the City install sludge thickening/dewatering 
equipment. 

5.4.11 Miscellaneous  

The staff at the STP have reported that there is insufficient storage at the STP site.  They have 
also indicated that the existing laboratory is inadequate. 
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5.4.12 Summary of Problems Identified 

Parts of the Dryden STP are over 35 years old.  Some of the concrete structures, equipment, 
valves and piping are showing signs of age and are approaching the end of their service life.  
Maintenance of the plant is becoming increasingly difficult.  A number of the unit processes 
are either not functioning or have a shortfall in capacity.  Although the plant is currently 
meeting MOE regulations, changes in the provincial and federal regulations will likely require 
upgrades to the plant. 

5.4.13 Identification and Evaluation of Alternatives 

Based on the assessment of the treatment facility in Sections 5.4.1 through 5.4.11, alternatives 
were formulated to alleviate the problems identified.  Based on this assessment it was evident 
that the “do nothing” alternative was not feasible as it would result in unacceptable safety risks 
to plant operators, and equipment failures leading to the discharge of untreated wastewater to 
the environment.  Therefore, the “do nothing” option was eliminated from consideration. 

Additional alternatives that could be considered feasible are as follows: 

• Implement temporary repairs to the facility which will provide interim solutions until 
a longer term wastewater management plan can be incorporated. 

• Directly implement the long term wastewater management plan. 

Interim solutions could be implemented on items that require immediate attention.  Where 
operator safety is concerned improvements could be made to alleviate each particular hazard.  
Where safety is not a concern, interim solutions may include patching corroding concrete and 
reinforcing steel.  Aging pumps with insufficient capacity could continue to be repaired and 
used.  Where inadequate treatment is concerned such as in the disinfection of bypass flows, a 
more permanent solution could be implemented. 

While the short term solution could provide adequate problem resolution for items that are in 
need of immediate attention they do not provide suitable infrastructure to meet the long term 
plans for the City.  Long-term planning of facility upgrades provides a more practical and 
defined approached to addressing wastewater management.  Therefore, it is recommended 
that the long-term planning approach be implemented (i.e., directly implement the long-term 
wastewater management plan). 

If funding is limited, and a direct implementation of the long-term plan cannot be achieved, 
then the recourse would be to undertake upgrades of various plant components, as and when 
funding is available.  As each upgrade is implemented it forms part of a longer term solution 
to wastewater management.  For example, instead of providing temporary repairs such as in 
the RSPS, a new pumping station designed to meet environmental regulations and the 
growing needs of Dryden, would be constructed. 
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5.5 LONG-TERM PLANNING APPROACH FOR WASTEWATER MANAGEMENT 

5.5.1 General 

This section develops wastewater flow and load predictions appropriate for planning future 
wastewater treatment capacity requirements at the STP.  This section also outlines the 
proposed long-term upgrade. 

5.5.2 Design Flow 

In order to obtain the future flow, the per capita flows or unit flows were evaluated using the 
historical flow data from 1997 to 2002.  These values are summarized in Table 5.9.  The unit 
flows were then multiplied by the projected population in 2020, to give the design flows in 
m3/d, which are presented in Table 5.10.  The populations used for the future flow were based 
on the high population growth scenario from Section 3.0. 

Table 5.9:  Unit Flows - 1997 to 2002 

Description 1997 1998 1999 2000 2001 2002 

Population 8,271 8,253 8,234 8,216 8,198 8,180
Historical Unit Flows       

AAF, (L/c/d) 532 537 579 602 690 613
MMF, (L/c/d) 793 728 842 931 946 1,185
MWF, (L/c/d) 1,138 990 1,171 1,184 1,191 1,769
MDF, (L/c/d) 1,494 1,602 2,169 1,734 2,019 2,694
ADWF, (L/c/d) 459 622 508 868 605 529

Note:   1. AAF- Average Annual Flow; MMF- Maximum Month Flow; MWF-Maximum Week Flow; MDF- Maximum Day 
Flow; ADWF - Average Dry Weather Flow 

Table 5.10:  Dryden Design Flows 

Year Description 
2020 

Contributing Population 9,719 
Design Flows  

AAF, m3/d 5,756 
MMF, m3/d 8,789 
MWF, m3/d 12,064 
MDF, m3/d 22,040 
ADWF, m3/d 4,389 

The maximum day flow (MDF) of 22,040 m3/d has been taken from the historical records.  It 
is assumed that although the population will increase, there will be no increase in MDF, due to 
improvements in II in the collection system. 

Earth Tech (Canada) Inc. Page 5-25 
L:\work\65000\65634\03-Report\Final Report\Section 5.doc 



Section 5.0 – Sewage Treatment 

5.5.3 Design Load 

Although BOD, TSS, TKN, and TP load data were available in 2002, these values were 
measured only approximately once per month.  This data set is not used for load projections 
due to small number of results.  Per capita unit loads, derived from literature, were used as 
summarized in Table 5.11.  Average design loads in 2020 were then determined by 
multiplying the unit loads by the projected population (Table 5.12).  Again, due to the lack of 
data, maximum month loading (MML) rates were derived using assumed ratios of MML to 
annual average load (AAL).  The factors of TSS, BOD, TKN, and TP utilized were 1.9, 1.5, 
1.25, and 1.33 respectively. 

Table 5.11:  Design Per Capital Loads for the City of Dryden 

Design Average Unit Loads Literature Values1

TSS 0.090 kg/c/d 
BOD 0.080 kg/c/d 
TKN 0.020 kg/c/d 

TP 0.003 kg/c/d 

Note: 1.  Metcalf & Eddy (2004), 4th edition, page 184; MOP. 8, 1992, Page 39. 

Table 5.12:  Dryden Design Loads 

Design Loads  Year 2020 

TSS  
AAL, kg/d 875 

MML, kg/d 1,662 
BOD  

AAL, kg/d 735 
MML, kg/d 1,167 

TKN  
AAL, kg/d 184 
MML, kg/d 243 

TP  
AAL, kg/d 28 
MML, kg/d 38 

Note:  AAL – Average annual load; MML – maximum month load (from any 30 
day running average through the year). 

5.5.4  Description of Upgrade 

5.5.4.1  General 

In view of the condition of the existing plant, and the fact that most components of the plant 
require major upgrade and replacement in the short-term, it is recommended that a new plant 
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