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Executive Summary 

The following Environment Act Proposal (EAP) is submitted on behalf of Sustainable Development Parks 

and Protected Spaces (Parks) and The Manitoba Water Services Board (MWSB). The EAP is for a Class 1 

Development License under the Manitoba’s Environment Act for the construction of a water treatment plant 

(WTP) at the Moose Lake Campground. This document provides the information required from Sustainable 

Development’s Environment Act Proposal Report Guidelines and Supplementary Guidelines for Municipal 

Water Supply Systems.   

 

This EAP describes the components of a new WTP, and associated work, which includes a plant residuals 

discharge line.  The Moose Lake Campground is approximately 160 km southeast of Winnipeg, Manitoba 

and 11 km north of the border with the United States. The campground consists of 95 campsites (24 are 

serviced with electricity), five non-modern washrooms with no running water, and one modern washroom 

facility with two water closets and two showers. Treated water is provided to six stand pipes within the 

campground and the one modern washroom facility. The Moose Lake Campground operates seasonally 

from May to September. 

  

The proposed project includes construction of a new semi-public water system that is capable of providing 

0.35 L/s of treated water.  This new water treatment system includes a two-step ion exchange process, UV 

primary disinfection, chlorine feed for secondary disinfection, potable water storage tanks, and distribution 

pumping. An existing building was used to house the new treatment equipment. The new treatment system 

will target the reduction of ammonia, iron, manganese, and organics.   

 

An assessment of the environmental effects of the proposed WTP upgrade concluded that standard 

construction best management practices would be effective to mitigate any potential environmental impacts.  

The expected concentration of regeneration residuals entering the nearby marshlands is anticipated to have 

negligible if any impacts to water quality and the environment. Several environmental management 

measures are described herein to address other potential impacts to the environment. 
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1 Introduction 

On behalf of the Manitoba Water Services Board, Associated Engineering (Sask.) Ltd. (AE) has prepared 

the following Environmental Act Proposal (EAP) for the Moose Lake Campground Water Treatment Plant 

(WTP) Project (the Project). The EAP is based on detailed design prepared by AE. 

 

The final user of the system is Manitoba Sustainable Development’s department of Parks and Protected 

Spaces (The Parks). 

 

This application is for the surface disposal of the plant residuals stream from the new water treatment plant 

in the campground.  

 

1.1 BACKGROUND INFORMATION 

The Moose Lake Campground can be found within the Moose Lake Provincial Park located approximately 

160 km southeast of Winnipeg, MB and 11 km north of the border with the United States. The campground 

consists of approximately 95 campsites (24 that have electricity) and currently has five non-modern 

washrooms with no running water. These washroom facilities are connected to holding tanks that are 

emptied as required. The wastewater is hauled to nearby lagoons by contracted haulers at the end of each 

season. There is a modern washroom facility with two water closets and two showers; potable water is 

provided by the new water treatment plant. Wastewater from the modern washroom is collected and 

pumped to an onsite wastewater management system (Ecoflo Biofilter). 

 

Prior to 2014, the Parks was providing an untreated water supply to the standpipes located throughout the 

campground. Then in 2014, the Parks completed the installation of a new water treatment plant inside an 

existing building on site. However, the new plant was not fully used until the new onsite wastewater 

management system was placed into service at the end of 2015.  

 

With both systems fully operational in late 2015, it was determined that the regeneration residuals from the 

new WTP could not be directed to the new wastewater system. The onsite wastewater system supplier 

could not guarantee the performance of their system with these residuals due to the elevated mineral 

content.   

 

Given the location of the campground, the option to store and haul the plant residuals is cost prohibitive, 

thus, this application is for the surface disposal of regeneration water. Although the water quality is high in 

mineral content similar to that of reverse osmosis concentrate (that is regularly disposed of to surface), the 

volume is relatively small given the small size of the system and low to zero use throughout most of the 

year. The system experiences peak use in July/August with lesser use in June/September, and no use from 

October to May. 
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1.1.1 Previous Studies 

A predesign study for the new water system was prepared by AE in 2013. The study reviewed historic and 

projected water use as the raw well water quality. The report provides a summary of design considerations, 

water quality, and options for upgrades.   

 

1.1.2 Population 

The Moose Lake Campground has 95 sites and for design purposes, the serviced population was estimated 

to be 195 individuals assuming there is an average of two people per campsite and five campground staff.  

The nearest community is Sprague, MB, located 35 km to the southeast. 

 

1.1.3 Projected Water Use 

Treated water will be provided to the modern washroom facility as well as seven standpipes located 

throughout the campground. The modern washroom facility includes two toilets, two sinks, and two 

showers. The toilets will be low flow fixtures and the showers will also be low flow but will also be coin 

operated. Water demand will be based on this serviced population as well as the development of the new 

modern washroom facility. Considerations will also be given for a future modern washroom facility in the 

design. 

 

Average Day use during the peak months is estimated to be approximately 30 L/c/day, thus 195 users x 30 

L/c/d = 5,850 L/day. The Peak Day use was based on estimating the maximum use of the two washrooms 

and two showers in a heavy use day; this was calculated to be 10,450 L/day. The anticipated volume of 

10,450 litres per day is assumed to be sufficient to provide each individual with 20 litres of water on site and 

the use of each toilet, sink and shower up to 100 times in a day. 

 

The target for the new treatment system is therefore to produce 10,450 L over an eight-hour period. Thus, 

the treatment flow rate is designed to be 0.35 L/sec.  

 

1.1.4 Raw Water Source 

Moose Lake Provincial Park Campground obtains their water from two ground water wells, installed near 

the existing WTP building.  A pumping test for these wells yielded 1.14 L/sec and 1.36 L/sec and 

recommended pumping rate of 0.75 L/sec.  The intakes for these pumps are located approximately 5.8 m 

and 6.4 m below grade when they were installed in 2005.  

 

1.1.5 Water Rights Act 

Moose Lake Provincial Park Campground will not require a Water Right Act licence as its annual average 

water use is under 25,000 L/day. 
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1.1.6 Water Quality 

The Office of Drinking Water (ODW) performs annual audits of all public water systems which include 

sampling and chemistry analysis of raw water once every year for surface water sources. A raw water 

quality sample from 2010 is summarized in the following Table along with the water quality objectives set 

forth in Health Canada’s Guidelines for Canadian Drinking Water Quality (GCDWQ) (Health Canada, 2014).  

 

Testing in July of 2012 also shows relatively similar levels for Iron, Manganese and UVT. The sample data 

shows that with the exception of turbidity, the raw water meets the health based quality parameters. The 

elevated turbidity is typically a result of oxidized iron and manganese during the sampling procedure. Also, 

manganese and iron are the two main parameters that exceed the aesthetic guidelines.  The levels are high 

enough to result in discoloured water and staining of fixtures and laundry. The ammonia levels are also 

slightly elevated, enough so to complicate primary disinfection using only chlorine. 

 

Since the raw water wells are quite shallow in an unconfined aquifer, they are considered as potentially 

under the direct influence of surface water (GUDI) and the treatment process should account for turbidity 

reduction and primary disinfection using UV for added protection, and primary disinfection strategy with 

ammonia.   

Table 1-1 Raw Water Quality Summary 

Parameter Units 
Raw Water 

Well #1 

Raw Water 

Well #2 

Current Limits 

(GCDWQ) 

Treatment 

Objective 

pH  7.94 7.92 6.5 – 8.5(AO) 6.5 – 8.5 

Alkalinity mg/L 168 171   

Hardness (CaCO3) mg/L 170 179 200 (PO)  

TDS mg/L 180 186 500 (AO) < 500 

UV Transmittance %T 66.1 65.8  > 80% 

Ammonia, Total (N) mg/L 0.549 0.758   

TKN mg/L 0.89 1.13   

Total Organic Carbon (TOC)  7.2 7.7  < 2.0 

Arsenic ug/L 0.55 0.43 10  

Chloride mg/L 1.85 1.79 250 (AO)  

Colour TCU 10 10 < 15 TCU < 5 

Fluoride mg/L 0.19 0.20 1.5 0.80 

Iron mg/L 0.898 0.780 < 0.3 (AO) < 0.10 

Manganese mg/l 0.106 0.176 < 0.05 (AO) < 0.05 

Turbidity NTU 2.45 1.17  
< 0.3, 

95% of the time 
Abbreviations: 
AO = aesthetic objective    IMAC = interim maximum acceptable concentration 
GCDWQ = guidelines for Canadian drinking water quality  MAC = maximum acceptable concentration 
PO = practical objective    SMCL  = secondary maximum contaminant level 
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The level of UV transmittance was concerning for a groundwater source, as it can impact the operation of 

the UV system. The treatment strategy would need to address the elevated TOC levels in order to increase 

the UVT values. 

 

 

2   Description of Proposed Development 

2.1 PROJECT DESCRIPTION 

The proposed project was to install a water treatment Plant (WTP) that is capable of producing 0.35 L/s of 

treated water.   

 

The projected included the following scope of works: 

 The installation of two new well pumps in the existing wells; 

 Miscellaneous retrofits to the existing building to accommodate the new plant equipment; 

 Installation of new treatment equipment, potable water storage tanks, and distribution pumps;  

 Upgrades to the existing standpipes in the campground; and 

 Plant residuals collection to a manhole and pumping to the nearby slough. 

 

2.1.1 Proposed Water Treatment Process 

The original treatment system that was proposed was greensand filtration, granular activated carbon, UV 

disinfection and final chlorination.  

 

However, during initial phases of construction, the process was revised through discussions with the 

selected treatment supplier. The supplier proposed a two-step ion exchange system that would greatly 

simplify the process and eliminate a significant amount of operational efforts. AE and the Owner accepted 

the revision as the new process would only require salt for ion exchange process as opposed to a 

potassium permanganate system, frequent replacement of the carbon media, and regular monitoring of 

chloramine levels.  

 

The proposed treatment process is as follows: 

 One 450mm x 1500mm ion exchange vessel for iron and manganese removal; 

 One  450mm x 1500mm ion exchange vessel for ammonia and organics removal; 

 One  450mm x 1500mm standby ion exchange vessel for any breakthrough of ammonia; 

 Two UV reactors for primary disinfection; 

 One chlorination system using sodium hypochlorite for secondary disinfection; and  

 Potable storage tanks and distribution pumps. 
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2.1.2 Regeneration Water Disposal 

As previously mentioned, the original intent was to direct the plant residuals to the new onsite wastewater 

management system, however, this practice was not recommended by the onsite system supplier. The 

option to store and haul the residuals from site was also found to be very costly due to the remoteness of 

the campground. 

 

Thus, it is proposed that the plant’s regeneration water is discharged to the surface for disposal.  Residuals 

from the new treatment process consists of the regeneration water from the ion exchange regeneration 

process. This flow is to be directed to a manhole outside the plant and then pumped to the slough 30m 

southwest of the WTP. 

 

Regeneration cycles on the ion exchange units are triggered on volume use; vessel #1 will regenerate after 

17,000 L of treated flow; vessel #2 after 10,000 L; and vessel #3 after 30,000 L. Based on the trends in 

campground use over the season, the frequency and daily volume of regenerations are calculated in Figure 

2-1 below. The chart shows the prediction of the units regenerating one to two times per week in the 

shoulder season, then peaking upwards of 0.35 to 0.70 m3/day every second day in July and August. There 

is no flow from mid-September to late-May. 

 

Figure 2-1: Regeneration Cycles and Regeneration Volume per Day 

 

The chart predicts in a given peak year, with full occupancy, the total annual regeneration water discharged 

could be upwards of 27m3/year. A relatively minor volume over only part of the year. 
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Table 2-1 is a summary of regeneration water quality from sampling facilities with similar ion exchange 

processes. 

Table 2-1 Projected Regeneration Water Quality  

Parameter Units Raw Water Reject Water 

pH  7.95 7.95 

Alkalinity mg/L 170 50 

Hardness (CaCO3) mg/L 180 1400 

Chloride mg/L 2.0 9000 

Colour TCU 10 20 

Sodium mg/L 2.0 6000 

TDS mg/L 190 15000 

Turbidity NTU - 10 

 

The plant residuals are to be discharged to the nearby slough that drains into a small creek that drains into 

a nearby creek that itself drains into a larger wetland to the south. 

 

Figure 2-2 is a map of the discharge point and drainage route. 

Figure 2-2: Discharge and Drainage Route 

  
  WTP 

Discharge 
Location 

Drainage 
Route 
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Since the volume of discharge is relatively small and only occurs in summer when the slough and 

marshlands are flowing, there is a large dilution factor to be expected. The water quality is not that different 

from concentrate streams from membrane treatment plants, and those types of plants regularly discharge to 

surface water bodies without having significant adverse effects. Thus, it is anticipated that the residuals 

stream from this new facility will have negligible effects on the water quality in the marshlands.  
 

2.1.3 Operations and Maintenance 

Manitoba Sustainable Development, Parks and Protected Spaces will be responsible for operation and 

maintenance of the WTP. Moose Lake campground has a water treatment plant operator who will be 

responsible for plant operation in accordance with their Licence and Regulations. 

 

2.2 CERTIFICATE OF TITLE 

The WTP will be located on provincially owned Crown land within the Moose Lake Provincial Park. The land 

is registered under Her Majesty The Queen. 

 

2.3 EXISTING AND ADJACENT LAND USE 

The WTP is located within the camping area. No change to the existing and adjacent lands is planned to 

occur as a result of this project. The existing lands are used for camping and recreational activities. 

 

2.4 LAND USE DESIGNATION AND ZONING 

All of the land comprising Moose Lake Provincial Park has been categorized as a Recreational 

Development.  The main purpose of this land use category is to accommodate recreational development. 

Zoning for water pipelines on municipal owned land does not apply.   

 

2.5 PROJECT SCHEDULE  

The WTP project was completed in 2015, however, it was not in full operation until 2016 with the 

construction of the new onsite wastewater management system.  

 

2.6 PROJECT FUNDING 

The project is funded by Manitoba Sustainable Development, and managed through the Manitoba Water 

Services Board. 
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2.7 REGULATORY APPROVALS 

The following departments will receive copies of the specifications and plans, for review and approval: 

 Office of Drinking Water 

 

2.8 PUBLIC CONSULTATION 

Public consultation will not be required as the project does not involve private funding or property. 

 

2.9 STORAGE OF PETROLEUM PRODUCTS AND OTHER CHEMICALS 

The contractors will be required to ensure all equipment is to be maintained free of fluid leaks, and in proper 

operating condition. The contractor shall wash, refuel and service machinery, store fuel and other materials 

for the equipment away from the water to prevent deleterious substances from entering the water. No 

fuelling of equipment shall occur within 100 m of the watercourse during construction. If fueling of large 

equipment does occur onsite, fuel should be provided by fueling trucks. Logs of refueling volumes should 

be recorded and spill kits and an emergency response plan shall be prepared for the site which involves 

spill prevention, notification and response procedures. 

 

During operation of the WTP, no petroleum products are planned to be stored within the building. Sodium 

hypochlorite and salt will be required to be onsite for the water treatment process and will be stored in a 

designated area with suitable spill containment.  
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3 Physical Environment 

3.1 PHYSIOGRAPHIC SETTING AND CLIMATE 

Moose Lake Campground is located in the southeast corner of Manitoba off of Provincial Highway 308 and 

near Lake of the Woods and the American border.  The project area is a part of the Precambrian Shield 

physiographic region.   The Precambrian Shield stretches from northwestern to southeastern Manitoba and 

consists of a hummocky terrain of eroded crystalline bedrock, partly to mostly covered by Quaternary 

deposits (National Ecological Framework for Canada, 2013).  Surface elevation generally does not exceed 

350 m above sea level with relief seldom exceeding 30 m.  Much of the land surface is occupied by swamp 

and muskeg as drainage is generally poor. 

 

More specifically, the area is underlain by massive, crystalline, acidic, Archean bedrock, forming 

hummocky, broadly sloping uplands and lowlands (National Ecological Framework for Canada, 2013). 

Lowlands have lacustrine deposits forming level to undulating clay plains. The area is also interspersed with 

areas of fluvioglacial outwash deposits. Bare rock outcrops are common, and Dystric Brunisols are the 

dominant soil on sandy morainal veneers and blankets.  Mesisolic and Fibrisolic Organic soils can dominate 

areas while Gray Luvisolic soils are found on exposed clay deposits. 

 

The climate in this ecoregion is more closely identified with the warmer, more humid southeastern mixed 

forest region, rather than with the colder, drier boreal regions to the north (National Ecological Framework 

for Canada, 2013).  The climatic data was taking from an Environment Canada Weather Station (2014) 

located in Sprague, MB from 1996 to 2007. This station is the closest active station to Moose Lake 

Provincial Park.  

 

Table 3-1 Climatic Averages for the Region (1996-2007) 

 Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 
Yearly 

Average 

TEMPERATURE (oC)              

Monthly Average -14.6 -12.3 -5.9 3.9 10.3 16.0 18.9 17.3 12.5 4.9 -3.6 -11.1 3.3 

Average Max -2.7 -0.2 6.1 15 19.1 23.9 28.7 26.5 20.8 12.7 6.1 -1.6 n/a 

Average Min -26.8 -23.4 -17.7 -7.1 0.4 7.5 11.5 8.9 4.1 -4.4 -15 -22.8 n/a 

PRECIPITATION (mm)              

Monthly Average 23.0 18.4 23.3 27.9 83.8 121 84.3 77.5 51.4 61.4 30.2 20.0 52.2 

* Environment Canada (http://climate.weather.gc.ca/climateData/monthlydata_e.html?timeframe=3&Prov=MB&StationID=10196&mlyRange=1996-02-

01|2007-11-01&Year=2007&Month=01&Day=01 
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3.2 HYDROGEOLOGY 

A summary of the hydrogeology in the Precambrian Shield has been completed by Betcher, Groove and 

Pupp (1995).  They have noted that hydraulic conductivity is typically very low in unfractured crystalline 

igneous and metamorphic rock.  Most ground water movement occurs through secondary features 

consisting of joints, shears, or faults.  There are large variations in the frequency of these secondary 

features on both a local and a regional scale, making a prediction of their location very difficult. In general, 

groundwater development from Precambrian rocks is quite limited in Manitoba, because of the small 

demand for groundwater in this region and the uncertainty, low yield and considerable expense of drilling 

into igneous and metamorphic rocks. 

 

Most groundwater development in the Precambrian Shield has occurred in cottage areas of southeastern 

Manitoba, where sand and gravel aquifers are sparsely distributed (Betcher, Groove and Pupp, 1995).  

Several hundred wells have been completed into these units in this area with reported well yields ranging 

from “dry” holes to more than 14 L/s.  Generally, though, well yields are low, often below 1.0 L/s and 

ranging from 0.01 to 0.001 L/s/m.  Water producing zones can be found at depths in excess of 60 m and 

often depths of 100 m or more below the bedrock surface. 

 

No information is available on hydrogeology located directly within Moose Lake Provincial Park.  

 

3.3 HYDROLOGY 

Lakes, ponds, and sloughs are present throughout the region and occupy shallow depressions.  These 

wetlands appear to be interconnected but there is no drain index information available for Moose Lake 

Provincial Park to confirm their connectivity.  Water from Moose Lake appears to flow northward into a large 

wetland complex that eventually flows eastward into Lake of the Woods.  This large lake straddles the 

borders of Manitoba, Ontario and Minnesota.  

 

Portions of Moose Lake are a part of a nutrient management zone which has been designated to protect 

water quality by encouraging responsible nutrient planning.  Setback distances from the shoreline of the 

receiving water body have been set by the Province to regulate the application of materials containing 

nutrients.  The location of the WTP does not fall within these management zones and is therefore not 

subject to its regulations.  Moose Lake is also not considered as vulnerable in the Nutrient Management 

Regulation (MB SD, date unknown). 

 

There is no running water to the non-modern washrooms at Moose Lake Campground.  Wastewater from 

these washroom facilities is stored in underground tanks and then hauled away from site to the closest 

wastewater treatment facilities. Treated water is supplied to the modern washroom, and the wastewater 

from this facility is directed to an onsite wastewater management system (Ecoflo Biofilter). 

 

The WTP is located at the south end of Moose Lake, in the campground area. 
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3.4 FISH AND FISH HABITAT 

Fish habitat is present within Moose Lake with the presence of walleye, northern pike and yellow perch.  

Moose Lake is quite shallow, with a maximum depth of 5.5 metres (MB Conservation, 2012).  The south 

end of the lake is aerated to help prevent winter-kill of fish in that area.  Water level on the lake is 

maintained through the use of a water control structure that is operated by Manitoba Infrastructure. 

 

3.5 VEGETATION AND WILDLIFE 

Moose Lake Campground is within the Lake of the Woods Ecoregion of the Boreal Shield Ecozone 

(National Ecological Framework for Canada, 2013). Characteristic vegetation in the ecoregion includes 

trembling aspen, paper birch, and jack pine forests that transition to white spruce, black spruce, and balsam 

fir dominated stands. Warmer portions of the ecoregion support red and eastern white pine while cooler and 

wetter sites have black spruce and tamarack. The western limit for red and eastern white pine in Canada is 

found with this ecoregion. 

 

The extent of wetlands is variable, being most extensive in the vicinity of Lake of the Woods. Treed bowl 

bogs and peat margin swamps are the predominant wetland types. Characteristic wildlife includes moose, 

black bear, wolf, lynx, snowshoe hare, and woodchuck. Bird species include ruffed grouse, hooded 

merganser, pileated woodpecker, bald eagle, turkey vulture, herring gull, and waterfowl.  

 

3.6 SOCIOECONOMIC  

The project is located within Moose Lake Provincial Park. The park is funded by the Province of Manitoba 

and provides recreation, camping, and day use areas to the public.  As previously stated, the campground 

can have a peak of 195 individuals with five campground staff when it is operation from May to September.  

Fluctuations on the number of people staying at the campground occur from year to year and through the 

season. 

 

Within the Park, there are also two cottage subdivisions, with 90 road-accessible leased cottage lots, can 

be found on the east and west sides of Moose Lake along with a resort and outfitting establishment (Silver 

Birch) along the south end of the lake. 

 

3.7 HERITAGE RESOURCES 

The project activities all occur within Moose Lake Provincial Park and primarily occur within previously 

disturbed or developed areas. The owner would work with Heritage Resources Branch to mitigate any 

concerns as required. 
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4 Potential Environmental Effects 

An environmental effect includes a change that a project or development may cause to the environment. 

They may include, but are not limited to effects to: 

 Air Quality; 

 Soils; 

 Surface Water, Fish and Fish Habitat; 

 Water Quality; 

 Ground Water Levels; 

 Vegetation; 

 Wildlife Habitat and Vegetation; and 

 Socioeconomics aspects of the area. 

 

4.1 AIR QUALITY 

Construction activities will create dust and emissions from construction machinery. Dust suppression using 

water sprays or mists will be used to alleviate potential dust from being raised. Air quality effects from any 

dust generation during construction would be localized and temporary and is considered to have a low or 

negligible environmental effect. Emissions from construction equipment will be temporary and minimized by 

having machinery operating within normal limits and outfitted with mufflers (where application) to reduce air 

emissions.  It is anticipated that during the operation of the WTP there would not be any release of 

pollutants to the air. 

 

4.2 SOILS 

A risk exists, during the construction of the facility, for a spill to occur from construction machinery and 

vehicle equipment. To reduce this risk storage of fuel, other petroleum products and lubricants will not be 

permitted within the area of the water supply. Therefore, the risk of occurrence is small based and 

additionally standard construction best practices for managing clean-up and removal of any impacted soils 

will be used to prevent any impacts. 

 

During WTP operation activities are limited to regular maintenance activities. Daily checks of the WTP 

would involve recording readings, making minor adjustments to the plant treatment process, such as 

regeneration rates and disinfection dosing rates. These activities would have a minimal impact to soils in 

the area. Potential adverse impacts to soil quality are assessed to be minor. 

 

4.3 SURFACE WATER AND FISH HABITAT 

Any potential environmental impacts to surface water and fish habitat are expected to be minor and short 

term during construction. The majority of the work will take place in a new structure which will house the 
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water treatment plant. The installation of the residuals discharge line could temporarily increase erosion and 

sedimentation into a nearby wetland. Standard construction best management practices for sedimentation 

and erosion control will be implemented during construction to reduce potential effects to aquatic life.   

 

Best management practices for sedimentation and erosion control will be implemented during construction 

to reduce sediment from entering Moose Lake. No work is expected to take place in proximity to the Lake. 

 

4.4 WATER QUALITY 

Impacts to the water quality of Moose Lake will be reduced during construction by using the proper 

mitigation measures (e.g. following best practices), as previously described.    

 

Moose Lake has an approximate surface area of 639 ha (Google Maps). The plant’s residuals discharge is 

to be directed to a nearby slough that drains into a large marchland to the south. The relatively minor 

amount of plant residuals water compared to the large volume of water in the marshland is expected to 

create a large dilution factor. Thus, any impact to water quality in the marshland is expected to be negligible 

with no expected adverse effects. 

 

4.5 GROUNDWATER LEVELS 

The supply of raw water to the WTP will come from two existing nearby groundwater wells.  These wells are 

expected to continue to operate as they have in the past from May to September of each year.  The 

proposed pumping rates for the new WTP are less than the recommended maximum pumping rates for the 

wells, thus, the potential environmental effects to groundwater resources are assumed to be negligible.  

 

4.6 VEGETATION 

The proposed development area at Moose Lake Provincial Park has previously been disturbed and is 

regularly managed. Best management construction practices were implemented to manage sedimentation 

and erosion control. The area of disturbance for the installation of the discharge line is minimal. Any areas 

which were disturbed have been restored to their natural state.  

 

The operating and maintenance activities of the proposed development are minimal and will be restricted to 

established areas within the park. Potential impacts to vegetation are considered to be negligible.  

 

4.7 WILDLIFE HABITAT AND VEGETATION 

The potential effects to wildlife habitat loss were assessed to be negligible as all activities are occurring in 

areas previously developed. 
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4.8 NOISE AND VIBRATION 

The construction equipment will create noise emissions. Predominately, machinery engines and powered 

hand tools are expected to be the sources of noise. The noise will be in addition to regular maintenance 

and park activities, and are expected to be short term and are considered to be minor. 

 

4.9 HUMAN HEALTH AND WELL BEING 

Potential adverse effects on the overall human health are considered to be negligible to minor. During 

construction, short term increases to dust and noise will occur. The construction and operation of the water 

treatment plant designed to produce treated water to meet current water quality standards is considered to 

have a positive effect on human health and wellbeing. 

 

4.10 CLIMATE CHANGE 

No climate change impacts are expected from the proposed development.  
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5 Environmental Management Measures 

5.1 AIR QUALITY 

Well maintained vehicles and equipment and reduction of unnecessarily transportation and idling of 

vehicles will assist in mitigating air quality impacts. 

 

The control of dust with water sprays or an approved dust suppressant will limit the impact of dust to the air 

quality. Prompt re-establishment of vegetation disturbed during construction and also limiting certain work 

to periods of low winds will also help mitigate air quality impacts. 

 

5.2 SOILS 

Preparation of an emergency response plan to mitigate potential impacts to soil by contaminants from 

petroleum products as well as use and availability of on-site spill clean-up equipment and materials, using 

properly maintained equipment and fuelling procedures. 

 

Minimal ground disturbance is anticipated during the construction phase. The reestablishment of vegetation 

and backfill of any short trenches or excavations will occur as soon as possible after any disturbance to 

reduce the loss of soil due to wind or water erosion.  

 

5.3 SURFACE WATER 

Surface water issues may be mitigated during construction by redirecting surface run-off, pumping 

accumulated water to adjacent ditches and installing proper erosion control practices such as silt fences 

and erosion control blankets. 

 

Properly maintained, operated and fueled equipment will assist with the mitigation of potential fuel or 

petroleum spills. Regulatory authorities will be notified through the emergency response line and 

appropriate measures will be taken according to Provincial requirements. 

 

Setback distances of 100m will be used for fueling and refueling purposes from any water courses. Vehicles 

will stay on established roads and not unnecessarily disturb riparian zones.  Any disturbed vegetation will 

be re-established as soon as possible.  

 

Chlorinated water used to disinfect the water treatment plant or distribution system will be neutralized prior 

to discharge. 
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5.4 GROUNDWATER 

The same mitigation efforts as described for surface water can be applied to as mitigation measures to 

reduce potential impact to any groundwater 

 

5.5 VEGETATION AND WILDLIFE 

The establishment of re-vegetation will occur as soon as practically possible for disturbed areas. Minimizing 

laydown areas and construction activities will act as a measure to reduce disturbance to soils, and 

vegetation. Proper noise control and dust control as previously discussed will be implemented to mitigate 

potential impacts. 

 

5.6 FISHERIES 

Fisheries impacts will be mitigated by controlling run-off and any construction related discharge to the 

watercourse to reduce potential harmful effects. The work area will be set back from riparian zones. Proper 

erosion and sedimentation control measures for working near water will be implemented. These measures 

will limit any short term temporary impact to fisheries. 

 

5.7 NOISE AND VIBRATION 

Unnecessary operation of equipment, properly muffled vehicles and equipment on site and properly 

maintained equipment will be assist in mitigating noise and vibration issues. 

 

5.8 WATER CONSERVATION 

Coin operated showers and low flush fixtures will assist in water conservation measures related to the 

treatment and production of water at Moose Lake Provincial Park. 

 

5.9 RESIDUAL ENVIRONMENTAL EFFECTS 

Long-term residual effects are not anticipated, but short term residual effects are considered local, minor in 

magnitude, short term in duration, and reversible over time after environmental protection and mitigation 

measures are applied. 
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Appendix B – WTP Predesign Report



Predesign Report

MB Conservation
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1 Introduction

The Moose Lake Campground is located approximately 160 km south east of Winnipeg. The campground
consists of 95 sites, 24 of which are serviced with electricity. The campground is currently serviced with five
non-modern washrooms with no running water. These washrooms are all connected to holding tanks that
are emptied as required. Untreated water is provided at three standpipes throughout the campground that
are connected to a groundwater well.

It is MB Conservation’s intent to upgrade this campground with a treated water supply and also to provide
at least one modern washroom with shower facilities. A second modern washroom with showers shall be a
future consideration.

In 2005, a 9.1 m x 5.5 m building was relocated to the campground to be used as a washroom facility and
water treatment facility. Two wells were also drilled next to the facility which will provide the source water.

Figure 1.1 – Moose Lake Campground Location Map

Moose Lake
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Figure 1.2 – Moose Lake Campground

WTP Site

19mm poly water line
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2 Design Considerations

2.1 DESIGN POPULATION AND WATER DEMAND

The Moose Lake campground population will be based on 71 basic and 24 electrified campsites, as well as
five campground staff individuals. In discussions with MB Conservation, there are no immediate plans to
expand the campground and add more sites. The service population for the design will be based on 95
sites and 5 staff.

Water demand will be based on this serviced population as well as the development of the new modern
washroom facility. Considerations will also be given for a future modern washroom facility in the design.

Treated water will be provided to the modern washroom facility as well as seven stand pipes located
throughout the campground. The modern washroom facility will include two toilets, two sinks, and two
showers. The toilets will be low flow fixtures and the showers will also be low flow but will also be coin
operated.

Based on this level of service is it estimated that the average day use will be 55 litres per person per day
(L/p/d). Assuming on average two individuals per campsite and five staff members, the serviced population
is assumed to be 195 individuals.

Daily Demand: 195 persons x 55 L/p/d = 10,450 litres per day demand.

This number can also be equated in terms of “usage”. 10,450 litres per day is sufficient to provide each
individual with 20 litres of water on site and the use of each toilet, sink and shower up to 100 times per day.

Fixture Consumption Frequency of use
Per Day

Total Volume Consumed
Per Day

Individual Use 20 litres per individual 195 individuals 3,900 L
Showers (2) 25 litres per use 100 uses per day per unit 5,000 L
Toilets (2) 6 litres per flush 100 uses per day per unit 1,200 L
Sinks (2) 2 litres per use 100 uses per day per unit 400 L

TOTAL: 10,500 L



MB Conservation Moose Lake Campground
Water Treatment Plant

4

2.2 PROPOSED WATER TREATMENT PLANT CAPACITY

The treatment equipment should then be able to produce 10,450 L in a day. The design will also be based
on being able to produce this volume over an eight hour period. Implementing an eight hour production
day will allow the park staff to more easily monitor the equipment during regular hours, allow for some
peaking factor, as well as provide a production rate that can keep up with full time shower use.

Production rate: 10,450 L ÷ 8 hours x (3,600 seconds per hour) = 0.35 L/s (6 usgpm)

Table 2.1 demonstrates that the proposed treatment should be able to meet the demands of the proposed
new modern shower facility. However, further improvements to the WTP may be required in the future if a
second shower facility is installed (eg. More storage and greater distribution pumping). The Table also
shows that the recommended pumping rate per well is sufficient for the anticipated needs.

Table 2.1 – Water Production Rate Comparison

Proposed Equipment Production Rate 0.35 L/s 5.5 usgpm

Recommended pumping rate per well 0.76 L/s 12 usgpm
Two showers operating at 7.6 litres per minute each 0.26 L/s 4 usgpm
Future (four showers operating at once) 0.52 L/s 8 usgpm

2.2.1 Distribution Pumping

The proposed distribution pumping will be two (2) end suction pumps on variable frequency drives (VFD);
one duty and one standby. The existing pump on site is too large for the system (0.4 - 1.4 L/s); it would
cycle much too frequently on average demand flows. It is proposed to install two smaller (0.1 – 0.7 L/s)
pumps that are more suited to the demand flows. A hydro pneumatic tank will also be installed to
accommodate the very low flow periods; approximately six toilet flushes in the night before the pump starts.
The variable frequency drives will maintain a set pressure in the system and modulate flow from the
distribution pumps to suit demands.

2.2.2 Storage Requirements

The on-site storage requirements should be based on providing a minimum 20 minutes of chlorine contact
time. The number of poly tanks that can fit into the existing space will also limit the maximum amount of
storage. For poly tanks in series there is a baffling factor of 0.2 to account for short circuiting. Peak usage is
assumed to be when both showers are running and some taps are being used. This is assumed to be
similar to the production rate of 0.35 L/s.

Storage Requirement: 0.35 L/s x 20 min. x (60 sec / min.) ÷ 0.2 baffling factor = 2,100 Litres

There are two 750 L poly tanks on site, a third will be added to provide a total of 2,250 L of storage.
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It is worth noting that this volume of storage is also sufficient to provide 0.5 log inactivation for Giardia at
100C, pH 8.0 and chlorine dosage at 1.5 mg/L. This is a consideration since the source may be Ground
Water Under the Direct Influent (GUDI) of surface water.

2.2.3 Well Pumping

There are currently three pairs of pumps of various sizes on site ranging from 0.3 L/s to 0.6 L/s. One of
these pairs will be used for the new process. The flows will have to be verified based on pump set depth
and piping. It is expected that the existing ½ HP pumps will have to be removed from the wells and
replaced with the ¾ HP pumps on site.

2.2.4 Process Waste Pumping

Backwash waste will be directed to a gravel sump south of the building. Based on the equipment selection,
it is likely that the backwash feed pump will provide sufficient head to pump the waste stream to the sump.
If the system requires additional pumping, a small submersible pump may be provided.

2.3 WATER RIGHTS LICENCING

Since water consumption does not exceed 25,000 litres per day, a Water Rights Licence is not required.

2.4 ENVIRONMENT ACT LICENCE

An Environment Act Licence may not be required based on the size of the system. In discussion with MB
Conservation, AE will submit a process description and they will decide if a full Environment Act Proposal
will be required.  The contact at MB Conservation does not believe an Environment Act Licence will be
difficult to acquire for this facility.

2.5 EXISTING WTP EQUIPMENT

There is currently some process equipment on site in the WTP facility that was purchased in 2005/06 but
never put into use. The intent will be to incorporate this equipment into the design if they are suitable. In
addition to miscellaneous small diameter PVC valves and fittings, the following is a list of the more
significant equipment that will be reutilized:

Table 2.2 – Existing Equipment List

Quantity Item Model Description Rating
(1) Distribution Pump Grundfos CR3-8 / 1.5 HP 3Ø 1.0 L/s @ 56m (80 psi)
(1) VFD for Dist. Pump Aquavar / 1.5 HP 1Ø -
(1) Chemical Feed Pump LMI AA171-450BI 1.6 Lph @ 9.7 bar (140 psi)
(1) Hydro Tank Goulds V45 15 L draw down
(2) Poly Tanks - 750 L each
(2) Well Pump ½ HP- 1Ø (in the wells now) 0.30 L/s
(2) Well Pump ¾ HP- 1Ø c/w control box 0.44 L/s
(2) Well Pump 1 HP- 1Ø c/w control box 0.63 L/s
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2.5.1 Electrical Service

The current electrical service is 200 Amp single phase power. The circuit panel has 64 circuits with only ten
in use at this time. Based on projected loads, the 200 Amp service appears to be adequate and there is
also sufficient spares in the panel to accommodate the new systems.

2.6 BUILDING MECHANICAL

The WTP side of the building currently has no ventilation equipment or permanent heat. The upgrades will
incorporate an intake louver and exhaust fan in the building as well as two small electric unit heaters.

2.7 DESIGN SUMMARY

The following is a summary of the current system demands, the projected demands, and the capacities of
the proposed new equipment.

Table 2.3 – System Summary

Equipment Comments Flow Rate

Design Daily Demand 10,450 L/d 0.12 L/s

Peak Instantaneous Flow Showers and taps running 0.70 L/s

Proposed Treatment Rate Based on 8 hour operation 0.35 L/s

Well Pumps – Two Existing 2 x ¾ HP 1Ø 0.35 L/s each

Distribution Pumps - Two New Pumps 2 x 1.0-HP, 1Ø on VFD 0.1 to 0.7 L/s each

Two existing and one New Poly Storage Tank 3 x 750 L 2,250 L

Hydro pneumatic Tank on Distribution 1 x 120 L 30 L draw down
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3 Water Quality

3.1 RAW WATER QUALITY

The Raw Water Quality from a 2010 sample is summarized in the Table below along with the water quality
objectives set forth in the Guidelines for Canadian Drinking Water Quality.

Table 3.1 – Raw Water Quality Summary

Parameter Units
Raw Water

Well #1
Raw Water

Well #2
Current Limits
(2010 GCDWQ)

Treatment
Objective

pH 7.94 7.92 6.5-8.5(AO) 6.5 - 8.5

Alkalinity mg/L 168 171

Hardness (CaCO3) mg/L 170 179 200 (PO)

TDS mg/L 180 186 500 (AO) < 500

UV Transmittance %T 66.1 65.8 > 80

Ammonia, Total (N) mg/L 0.549 0.758

Nitrate +Nitrite mg/L - - 45

TKN mg/L 0.89 1.13

Total Organic Carbon mg/L 7.2 7.7 < 2.0

Arsenic ug/L 0.55 0.43 10

Chloride mg/L 1.85 1.79 250 (AO)

Colour TCU 10 10 < 15 TCU < 5

Fluoride mg/L 0.19 0.20 1.5 0.80

Iron mg/L 0.898 0.780 < 0.3 (AO) < 0.10

Manganese mg/L 0.106 0.176 < 0.05 (AO) < 0.05

Turbidity NTU 2.45 1.17 < 0.3 95% of the

time

Abbreviations:
AO = aesthetic objective MAC = maximum acceptable concentration
SMCL = secondary maximum contaminant level IMAC = interim maximum acceptable concentration
PO = practical objective

Recent testing in July of 2012 shows relatively similar levels for Iron, Manganese and UVT. The sample
data shows that with the exception of turbidity, the raw water meets the health based quality parameters.
The elevated turbidity is typically a result of oxidized iron and manganese during the sampling procedure.
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UV transmittance is of some concern as it can impact the operation of the UV system. Typically, when the
UVT is below 70, many UV systems may tend to alarm as full dosage is not achievable. The low UVT is
expected to be the result of the elevated TOC in the source water. Not only can the high TOC levels impact
UV performance, they may also present a problem with disinfection by products in the distribution if they are
not sufficiently removed through the treatment.

Manganese and iron are the two main parameters that exceed the aesthetic guidelines.  The levels are high
enough to result in discoloured water and staining of fixtures and laundry. The new treatment process will
target these two parameters specifically.

Since the wells are quite shallow and in an unconfined aquifer, they should be considered potentially GUDI
and the treatment process should account for turbidity reduction and primary disinfection (UV) for added
protection.

3.2 TREATED WATER QUALITY OBJECTIVES

Based on the water quality data, it is recommended that the proposed treatment system address iron and
manganese removal, complimented by organics reduction and UV disinfection.

With the assumption that the regulators could classify this aquifer as GUDI, it is recommended that the
proposed treatment process include UV disinfection for multi barrier treatment, and to achieve the minimum
3-log credit for Giardia and Cryptosporidium inactivation.  The process will target organics reduction prior to
UV in order to increase UVT to at least 75%.

Table 3.2 summarizes the treatment objectives for the proposed new process equipment.

Table 3.2 – Treatment Objectives

Parameter Units Raw Water Treatment Objective

pH 7.9 6.5 - 8.5

Iron mg/L ~ 1.0 < 0.10

Manganese mg/L ~ 0.20 < 0.05

TOC mg/L ~7.0 < 3.0

Turbidity* NTU 1.05 <0.3 95% of the time

UV Disinfection 65% UVT
40 mJ/cm2 RED @ 0.35 L/s

UVT objective > 75%
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4 Treatment Plant Technologies

4.1 IRON AND MANGANESE REMOVAL

The most common method of removing iron and manganese from municipal drinking water supplies is
chemical oxidation followed by filtration. Iron out of groundwater supplies is typically in its soluble form
(Fe2+) and needs to be oxidized to the insoluble form (Fe3+) in order to be filtered out. Similarly, manganese
in its soluble form (Mn2+) needs to be oxidized to the insoluble form (Mn4+) to be filterable.

Commonly used chemical oxidants in water treatment include oxygen, chlorine, and potassium
permanganate. Chlorine dioxide and ozone can also be used as oxidants, but require more complex
systems to use.

The ability and effectiveness of an oxidant to convert the soluble forms of iron and manganese to their
insoluble forms depends on a variety of factors including overall water chemistry. The selection of the
oxidant is also dependant on the filter media selected; many “coated” types of media require potassium
permanganate for regeneration.

Table 4.1 is a summary of the pros and cons of the three most common forms of chemical oxidant.

Table 4.1 – Chemical Oxidant Summary

Oxidant Pros Cons

Oxygen (Aeration)

 No chemicals

 Effective for iron removal

 Can be effective at stripping other
contaminants in the water

 Not effective for manganese
oxidation (requires long detention
time prior to filtration)

 Larger power requirement for
blower

Chlorine
(sodium Hypochlorite)

 Simplifies chemical supply.
Residual can be retained after
filtration for final disinfection.

 Effective for iron removal

 Requires higher dosage for
manganese oxidation. Also could be
complexed by other constituents in
the water. The result is the potential
for too high of a residual after
filtration.

Not recommended if GAC filters
are downstream.
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Oxidant Pros Cons

Potassium
Permanganate

 Effective and rapid oxidation of
both iron and manganese

 Can be used to regenerate
greensand media and
Manganese oxide coated media

 Need to pay attention to dosing
rate. Underfeed and removal
efficiency is reduced – Overfeed
and the water could be tinted pink.

 Regulated chemical.

 Messy to work with.

Since the Moose Lake system will be designed to remove iron as well as manganese, the recommended
oxidant will be potassium permanganate. It not only will be the oxidant, but will also be used to regenerate
the proposed filter media.

During operation of the plant, it will be determined if the system can switch to intermittent regeneration
without impacts to manganese removal efficiency. This is essentially stopping the continuous
permanganate feed and only uses it during backwashing to regenerate the media. The oxidation and
adsorption process then occurs simultaneously in the filter, referred to as contact oxidation. The
effectiveness of this is dependent on water chemistry. If feasible, it can simplify operations and chemical
use.

Once the iron and manganese is oxidized into a soluble (filterable) form it must be removed by a physical
separation process; a filter. Manganese removal below the treated objective of 0.05 mg/L is typically
unreliable with standard anthracite and sand media filters. As a result, most manganese removal processes
prefer to use a combination of adsorption and physical separation.  For the adsorptive process, the filter
media needs to be conditioned with potassium permanganate to create a manganese oxide coating on the
surface to allow the Fe2+ and Mn2+ to readily adsorb onto the media. Regular backwashing is required to
remove the adsorbed iron and manganese, thus freeing up the media for more adsorption surfaces.

For Moose Lake, it is proposed to use either Green Sand (coated glauconite) or Green Sand Plus (coated
anthracite) media for manganese adsorption. The filters would also have an anthracite cap to capture the
oxidized iron.

4.2 ORGANICS REMOVAL

Following the greensand filters will be a granular activated carbon (GAC) filter for organic carbon
adsorption. The filter will be equipped with a by pass and pressure regulation in order to provide the ability
to send a portion of the water stream through the GAC. Having the flexibility to pass only a portion of the
flow (50%-70%) through the GAC may extend the life of the media.
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4.3 ULTRAVIOLET DISINFECTION

The regulating bodies would likely consider this source potentially GUDI, as it is a shallow unconfined well
close to the Lake. It is recommended that the treatment process include UV for primary disinfection. The
reactor will be rated to achieve 3-log inactivation of Giardia and Cryptosporidium; minimum 40 mJ/cm2 RED
@ 0.35 L/s.

4.4 FINAL CHLORINATION

Following UV disinfection, the treated water will then be dosed with chlorine for residual disinfection. Two
chemical feed pumps will be provided, one duty and one standby.

4.5 TREATMENT PROCESS RECOMMENDATIONS

Table 4.2 is a summary of the proposed treatment system.

Table 4.2 – Treatment Equipment Summary

Process Treatment System Comments

Oxidant Potassium Permanganate
Will initially be set up as a continuous feed for
oxidation and regeneration.

Iron/Manganese
Removal Process

Greensand (Plus) Filtration
3 x 325 mm diameter pressure tanks
with automatic Fleck control valves.
Filtration rate: 5.75 m/hr

Optional Multimedia
Filtration

Sand / anthracite filter
If a 150 mm anthracite cap cannot be placed
on greensand filters, a polishing filter may be
required for turbidity reduction.

Organics Removal GAC Contactor
1 x 325 mm diameter pressure tank
with automatic Fleck control valve.
Contact: 3.5 minutes at 100% flow

Primary Disinfection UV Hallett 15x Crossfire One unit with spare lamps.

Secondary
Disinfection

Chlorine (Sodium Hypochlorite) Two pumps with degassing heads.
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4.6 PROCESS SCHEMATIC

Figure 4.1 is a schematic of the proposed treatment process.

Figure 4.1 – Moose Lake Treatment Process

Hydro
Tank Hydro

Tank

Potassium Permanganate Feed Sodium Hypochlorite Feed

To
Campground

GAC Blend/ By-Pass

NOTE: After tender award, the
supplier (Aslan) proposed

replacing the Greensand and
GAC filters with three ion

exchange vessels. The ion
exchange process was much

more effective at removing
Ammonia, Manganese, and
Organics (improving UVT).

Discussions were had with MWSB
and Parks and the design change

was approved.
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4.7 EQUIPMENT SELECTION

The proposed treatment rate is quite small; it is very close to a large residential system, or a small
commercial system. As a result, the proposed equipment will be “off the shelf” components that will be
assembled by the contractor. All the equipment will be NSF Certified.

4.7.1 Filters

The proposed filters will be structural poly glass vessels. The vessels will either be
0.330 m diameter x 1.37 m tall or 0.355 m x 1.65 m tall re proposed for ease of
maintenance and portability.

Top mounted Fleck Control valves (or equal) will be installed on the vessels for feed
and backwash control. Backwashing will be manually initiated by the operator.

4.7.2 Chemical Feed Pumps

The proposed chemical feed pumps will be Grundfos ALLDOS DME diaphragm
dosing pump. The selection of the pump is based on the low feed rates, simplicity of
operation and local support from suppliers. The feed rate is adjustable from 0.0025 to
48 L/h.

4.7.3 UV Reactor

The proposed UV system would be a Hallett 15x. It is rated 55 mJ/cm2 at 1.0 L/s and
70% UVT. It is NSF certified and simple to maintain and operate.

The reactor is suited for hard water and elevated iron and manganese levels.

4.7.4 Distribution Pumps

The proposed distribution pumps are two (2) Grundfos vertical multistage centrifugal
pumps; Model CR1-9, 1 HP 208-230/3/60.  Each pump is rated for 0.1 to 0.7 L/s at 450
kPa (65 psi). The pumps are sized for 100% redundancy; one duty and one standby in
alternating operation.

The pumps will each be on a variable frequency drive, Aquavar CPC20071. The drives
will not only modulate flow maintaining a set system pressure, but they are also required
to convert the single phase power source to the pumps.

4.7.5 Well Pumps

The well pumps are currently on site in the WTP building. The ½ HP pumps in the wells will be changed out
with the ¾ HP pumps, along with the starter controls.
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5 Peripheral Facilities

5.1 STRUCTURAL AND BUILDING

The equipment will be situated in an existing building in the campground. Some modifications to the
building will be made to accommodate the new ventilation and process equipment.

Figure 5.1 is a sketch of the existing floor plan showing the proposed new equipment.

Figure 5.1 – Proposed Equipment Layout

3 x 750L storage tanks

Intake Hood

UV Reactor

GAC Contactor

Optional Multi
Media filter

3x Greensand
Filters

Potassium
Permanganate
Feed

Existing
Electrical panel

NEW Concrete
SidewalkLED Down Light

Change Machine

Exhaust Fan

Chlorine Feed

2x 170L  Hot
Water Tanks

2x Distribution
Pumps

Backwash Pump

Red Alarm Strobe
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5.2 HEATING AND VENTILATING

The building area currently has no ventilation equipment installed. The upgrades will incorporate a new
intake louver and exhaust fan for proper air changes. Two unit heaters will also be installed in the room to
keep the area above freezing over the winter. Some of the equipment, though robust, should not be kept
below freezing over the winter. This includes some electrical equipment.

Air conditioning and dehumidification are typically not incorporated into these smaller designs due to costs,
however, the owner could request the equipment if they have budget.

It is expected that the tanks and piping will sweat in the summer with the colder groundwater. Spill decks
and containment will be incorporated into the design to minimize the amount of water that could pool on the
floor.

5.3 CONTROLS AND INSTRUMENTATION

In general the control strategy will be kept simple. The treatment equipment will start and stop based on
water levels in the storage tanks.  The distribution pumps will operate on VFDs to maintain a consistent
pressure in the system.

The filter systems will include an automated backwash system that can either be triggered by timer on the
control valve or operator initiated.

Influent flows will be monitored by a magnetic flow meter on the raw water line. Flows to distribution will be
monitored by a turbine meter for totalizing.

The client will need to confirm what level of alarming will be required for the system, and what the preferred
communication method will be (land line or pager – cel phone coverage is poor). It is assumed that the park
staff will regularly be visiting the plant throughout the day, or at least driving by the plant. An alarm strobe
will be mounted on the building exterior as a visual notification that there is a problem.

At minimum the system should monitor:

 Low distribution pressure

 Low water level

 High water level

 Intrusion alarm

 Low room temperature

 High room temperature
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5.4 HOT WATER TANKS

It is proposed to provide two (2) 170 L (45 gal) high efficiency 208V single phase electric water heaters.

Two showers operating at peak usage may require upwards of 120 litres of hot water per hour. This is
based on the showers operating at 7.6 litres/min, 10 uses per hour at three minutes each use. This is also
based on a ground water temperature of 150C and the showers will be fitted with a mixing valve set to 200C.
Two high efficiency hot water tanks can recover approximately 140 litres per hour.   Thus, during periods of
moderate usage, the system should keep up with the hot water demand.

5.5 RESIDUALS MANAGEMENT

Residuals from the plant will be backwash water from the filters. On average, every two to three days the
filters may require a backwash. If all filters are backwashed in one day, the total volume of process waste
water discharge is approximately 1.5 m3 to 2.0 m3. This would be an excessive hydraulic loading to the
proposed small wastewater treatment system that the campground is considering.

It would be preferable to send the backwash water back to the environment through a gravel sump or
manhole south of the WTP.

We are in discussion with MB Conservation to determine if the volume of discharge is sufficiently low
enough to not require a full Environment Act Proposal.
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6 Opinion of Probable Costs

The following is a preliminary opinion of probable construction costs based on budget pricing from the
suppliers and contractor discussions. A much more detailed

Item Budget

Hydro Electrical Contribution Allowance (likely not required) $10,000

Process Treatment Equipment
Five (5) polyglass vessels, media, control valves, shipping
Backwash pump
UV Reactor
Shipped loose – assembled by Contractor

$22,000

Two (2) Distribution Pumps
Two (2) Aquavar VFDs
Two (2) Harmonic Filters (might be required)

$9,000

Building Construction Modifications
Concrete Sidewalk
Openings

$6,000

HVAC & Mechanical
Intake, Exhaust
Plumbing
Process piping
Hot water tanks

$45,000

Electrical
Unit Heaters
Lighting
Power Distribution
Controls and Instrumentation

$70,000

Sub-total $162,000.00

Contingency (~20%) $35,000

Total $197,000
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The following is a preliminary opinion of annual operational costs based on selected equipment and usage
rates. It is considered that the treatment equipment will operate only six months of the year.

Item Annual Budget

Media Replacement for filters (annual amortization)
Greensand typically replaced every four years at ~$2,000.
GAC may be replaced every year or two at ~$350
Multimedia filters typically replace d every five years at ~$250

$1,000

Treatment Chemicals
Potassium Permanganate
Sodium Hypochlorite

$1,000

Miscellaneous Consumables
UV Lamps
Pump maintenance kits
Chemical feed pump maintenance kits

$500

Asset Amortization (Depreciation over 10 years) $3,000

Hydro for treatment equipment and pumps only ~$4,000

Hydro for building and Hot Water Tanks ~$2,000

Sub-total $11,500.00

Contingency (~20%) $2,000

Total $13,500 / year



PREDESIGN REPORT

7 Closure

This report was prepared for the MB Conservation Manitoba Water Services Board to provide a conceptual
design for upgrades to their existing WTP.

The services provided by Associated Engineering Ltd. in the preparation of this report were conducted in a
manner consistent with the level of skill ordinarily exercised by members of the profession currently
practicing under similar conditions.  No other warranty expressed or implied is made.

Respectfully submitted,
Associated Engineering Ltd.

Ken Anderson, P. Eng.
Project Manager
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L879229-1 1) MOOSE LAKE PUMP STATION - WELL 1
BILL PREVOST on 21-APR-10 @ 11:00Sampled By:

WATER - UNTREATED WELL
MB Conservation test 72D

Alkalinity, Total (as CaCO3)
Bicarbonate (HCO3)
Carbonate (CO3)
Hydroxide (OH)

Ammonia-N

Chloride (Cl) - Dissolved

Conductivity

Fluoride (F) - Dissolved

Hardness (as CaCO3)

Ion Balance
TDS (Calculated)
Hardness (as CaCO3)

Langelier Index (4 C)

Langelier Index (60 C)

Nitrate+Nitrite-N

Sulphate (SO4) - Dissolved

Total Carbon

Total Dissolved Solids

Total Inorganic Carbon

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Beryllium (Be)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Cesium (Cs)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

umhos/cm

mg/L

mg/L

%
mg/L
mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

21-APR-10

21-APR-10

21-APR-10

22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10

03-MAY-10
03-MAY-10
03-MAY-10
03-MAY-10

03-MAY-10

28-APR-10

22-APR-10

27-APR-10

23-APR-10

04-MAY-10
04-MAY-10
04-MAY-10

04-MAY-10

04-MAY-10

23-APR-10

28-APR-10

22-APR-10

23-APR-10

22-APR-10

22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10

168
206

<0.60
<0.40

0.549

1.85

300

0.19

170

102
166
170

0.13

0.90

<0.0060

2.1

46.5

180

39.3

0.0431
<0.00020
0.00055
0.0254

<0.00020
<0.00020

0.015
<0.000010

40.5
<0.00010
<0.0010
<0.00020
0.00035
0.898

0.000413
0.0056
16.7
0.106

Alkalinity

Ammonia-N Low Level

Chloride Dissolved

Conductivity

Fluoride, Dissolved

Hardness Calculated

Ion Balance Calculation

Langelier Index 4C

Langelier Index 60C

Nitrate+Nitrite-N

Sulphate Dissolved

Total Carbon

Total Dissolved Solids

Total Inorganic Carbon

Total Metals by ICP-MS

1.0
2.0
0.60
0.40

0.0050

0.40

0.40

0.10

0.30

0.0060

2.0

1.0

5.0

1.0

0.0050
0.00020
0.00020
0.00020
0.00020
0.00020
0.010

0.000010
0.10

0.00010
0.0010
0.00020
0.00020
0.020

0.000090
0.0020
0.010

0.00030

Matrix:

R1247297
R1247297
R1247297
R1247297

R1246714

R1244125

R1240807

R1243563

R1242026

R1244380

R1240472

R1242227

R1240472

R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
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L879229-1

L879229-2

1) MOOSE LAKE PUMP STATION - WELL 1

2) MOOSE LAKE PUMP STATION - WELL 2

BILL PREVOST on 21-APR-10 @ 11:00

BILL PREVOST on 21-APR-10 @ 11:00

Sampled By:

Sampled By:

WATER - UNTREATED WELL

WATER - UNTREATED WELL

ODW test 695 VOC+BTX

   Miscellaneous Parameters

MB Conservation test 72D

Molybdenum (Mo)-Total
Nickel (Ni)-Total
Phosphorus (P)-Total
Potassium (K)-Total
Rubidium (Rb)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Tellurium (Te)-Total
Thallium (Tl)-Total
Thorium (Th)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Tungsten (W)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total
Zirconium (Zr)-Total

Total Organic Carbon

Color, True

Turbidity

pH

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethylene
Benzene
Dichloromethane
Ethyl Benzene
m+p-Xylenes
MTBE
o-Xylene
Tetrachloroethylene
Toluene
Trichloroethylene
Xylenes (Total)

Total Kjeldahl Nitrogen
Transmittance, UV (254 nm)

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

T.C.U.

NTU

pH units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L
% T

22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10

21-APR-10
26-APR-10

22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10

22-APR-10

21-APR-10

21-APR-10

22-APR-10

24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10

23-APR-10
26-APR-10

<0.00020
<0.0020
<0.20
1.79

0.00415
<0.0010

4.81
<0.00010

1.89
0.0605

<0.00020
<0.00010
<0.00010
<0.00020
0.00152
<0.0010
<0.00010
0.00055
<0.0050
<0.00040

7.2

10.0

2.45

7.94

<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<1.0
<0.50
<0.50
<0.50
<0.50
<0.50
<1.5

0.89
66.1

Total Metals by ICP-MS

Total Organic Carbon

True Colour

Turbidity

pH

Volatile Organic Compounds

Alkalinity

0.00020
0.0020
0.20
0.020

0.00020
0.0010
0.050

0.00010
0.030

0.00010
0.00020
0.00010
0.00010
0.00020
0.00020
0.0010
0.00010
0.00020
0.0050
0.00040

1.0

5.0

0.10

0.10

0.50
0.50
0.50
0.50
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
1.5

0.20
1.0

Matrix:

Matrix:

VC:RHS

VC:RHS

VC:RHS

VC:RHS

VC:RHS

VC:RHS

VC:RHS

VC:RHS

VC:RHS

VC:RHS

VC:RHS

VC:RHS

R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945

R1240472

R1239943

R1239944

R1240807

R1241626
R1241626
R1241626
R1241626
R1241626
R1241626
R1241626
R1241626
R1241626
R1241626
R1241626
R1241626
R1241626

R1241405
R1242679



ALS LABORATORY GROUP  ANALYTICAL  REPORT

L879229 CONTD....

4PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

MOOSE LAKE PROV PARK

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

8

L879229-2 2) MOOSE LAKE PUMP STATION - WELL 2
BILL PREVOST on 21-APR-10 @ 11:00Sampled By:

WATER - UNTREATED WELL

Alkalinity, Total (as CaCO3)
Bicarbonate (HCO3)
Carbonate (CO3)
Hydroxide (OH)

Ammonia-N

Chloride (Cl) - Dissolved

Conductivity

Fluoride (F) - Dissolved

Hardness (as CaCO3)

Ion Balance
TDS (Calculated)
Hardness (as CaCO3)

Langelier Index (4 C)

Langelier Index (60 C)

Nitrate+Nitrite-N

Sulphate (SO4) - Dissolved

Total Carbon

Total Dissolved Solids

Total Inorganic Carbon

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Beryllium (Be)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Cesium (Cs)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total

mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

umhos/cm

mg/L

mg/L

%
mg/L
mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

21-APR-10

21-APR-10

21-APR-10

22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10

03-MAY-10
03-MAY-10
03-MAY-10
03-MAY-10

03-MAY-10

28-APR-10

22-APR-10

27-APR-10

23-APR-10

04-MAY-10
04-MAY-10
04-MAY-10

04-MAY-10

04-MAY-10

23-APR-10

28-APR-10

22-APR-10

23-APR-10

22-APR-10

22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10

171
209

<0.60
<0.40

0.758

1.79

304

0.20

179

107
171
179

0.13

0.90

<0.0060

2.3

48.1

186

40.4

0.0263
<0.00020
0.00043
0.0321

<0.00020
<0.00020

0.017
<0.000010

42.0
<0.00010
<0.0010
<0.00020
0.00039
0.780

0.000338
0.0053
17.9
0.176

<0.00020

Alkalinity

Ammonia-N Low Level

Chloride Dissolved

Conductivity

Fluoride, Dissolved

Hardness Calculated

Ion Balance Calculation

Langelier Index 4C

Langelier Index 60C

Nitrate+Nitrite-N

Sulphate Dissolved

Total Carbon

Total Dissolved Solids

Total Inorganic Carbon

Total Metals by ICP-MS

1.0
2.0
0.60
0.40

0.0050

0.40

0.40

0.10

0.30

0.0060

2.0

1.0

5.0

1.0

0.0050
0.00020
0.00020
0.00020
0.00020
0.00020
0.010

0.000010
0.10

0.00010
0.0010
0.00020
0.00020
0.020

0.000090
0.0020
0.010

0.00030
0.00020

Matrix:

R1247297
R1247297
R1247297
R1247297

R1246714

R1244125

R1240807

R1243563

R1242026

R1244380

R1240472

R1242227

R1240472

R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
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L879229-2 2) MOOSE LAKE PUMP STATION - WELL 2
BILL PREVOST on 21-APR-10 @ 11:00Sampled By:

WATER - UNTREATED WELL

ODW test 695 VOC+BTX

   Miscellaneous Parameters

Nickel (Ni)-Total
Phosphorus (P)-Total
Potassium (K)-Total
Rubidium (Rb)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Tellurium (Te)-Total
Thallium (Tl)-Total
Thorium (Th)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Tungsten (W)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total
Zirconium (Zr)-Total

Total Organic Carbon

Color, True

Turbidity

pH

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethylene
Benzene
Dichloromethane
Ethyl Benzene
m+p-Xylenes
MTBE
o-Xylene
Tetrachloroethylene
Toluene
Trichloroethylene
Xylenes (Total)

Total Kjeldahl Nitrogen
Transmittance, UV (254 nm)

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

T.C.U.

NTU

pH units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L
% T

22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10

21-APR-10
26-APR-10

22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10
22-APR-10

22-APR-10

21-APR-10

21-APR-10

22-APR-10

24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10
24-APR-10

23-APR-10
26-APR-10

<0.0020
<0.20
2.16

0.00408
<0.0010

5.47
<0.00010

2.09
0.0655

<0.00020
<0.00010
<0.00010
<0.00020
0.00096
<0.0010
<0.00010
0.00037
<0.0050
<0.00040

7.7

10.0

1.17

7.92

<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<1.0
<0.50
<0.50
<0.50
<0.50
<0.50
<1.5

1.13
65.8

Total Metals by ICP-MS

Total Organic Carbon

True Colour

Turbidity

pH

Volatile Organic Compounds

0.0020
0.20
0.020

0.00020
0.0010
0.050

0.00010
0.030

0.00010
0.00020
0.00010
0.00010
0.00020
0.00020
0.0010
0.00010
0.00020
0.0050
0.00040

1.0

5.0

0.10

0.10

0.50
0.50
0.50
0.50
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
1.5

0.20
1.0

Matrix:

R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945
R1240945

R1240472

R1239943

R1239944

R1240807

R1241626
R1241626
R1241626
R1241626
R1241626
R1241626
R1241626
R1241626
R1241626
R1241626
R1241626
R1241626
R1241626

R1241405
R1242679
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