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1 Introduction 

To address the shortage of housing in Carmacks, there is ongoing interest in pursuing both market and community 

housing developments. The Village of Carmacks (VoC) has identified several sites for potential development and is 

exploring ways to support higher-density housing and within the main townsite, located on the south bank of the Yukon 

River. Past residential development assessments have focuses on evaluating future growth areas outside of the main 

VoC townsite, all of which present challenges, and the focus of this assessment is to understand if there any servicing 

constraints to developing the vacant areas that are within the main townsite.  Three lots in particular, lots 15, 127 and 

1133, shown on drawings C100, are good candidates for development and this assessment evaluates the constraints 

to servicing these lots.   

 

Greenwood Engineering Solutions (GES) has been retained by Groundswell Planning to complete this servicing capacity 

assessment in support a review of additional residential developments within the VoC.  The findings of this assessment 

are presented in this report, including how increasing residential density within the serviced portion of the community 

may impact existing municipal infrastructure, and to identify any constraints or requirements that could influence future 

development planning.  

 

2 Existing Water and Wastewater Systems 

Within the VoC main townsite, there is a wastewater sewer collection and treatment system, but a water distribution 

system does not exist.  An overview of the existing water and wastewater servicing in Carmacks in discussed below. 

 

2.1 Existing Wastewater System 

The VoC operates a gravity collection sewer and treatment system that services the main townsite. Wastewater is 

collected and conveyed to a central lift station, which pumps flows to the mechanical wastewater treatment plant 

(WWTP). Refer to drawings C100 in Appendix A for an overview of the existing wastewater system.  The WWTP has a 

treatment capacity of 150 m³/day (~1.74 L/s) with treated effluent discharged to the Yukon River under a water license 

allowing for up to 477 m³/day. During high river levels, the system experiences significant inflow and infiltration (I&I), 

where excess groundwater and surface water enter the sewer network. This has resulted in flows exceeding the 

WWTP’s capacity, necessitating emergency discharge of untreated wastewater directly to the Yukon River to prevent 

system overload, most notably during the flooding events of 2021 and 2022.  Historical flows to the WWTP are shown 

in Appendix B.  As outlined in the historical flows, the WWTP is able to treat the wastewater flows generated from the 

VoC main townsite, and exceedances of the WWTP only occur when the Yukon River is experiencing a flooding event. 

 

Properties located outside the VoC main townsite area rely on individual septic fields or pump-out tanks. Waste from 

these individual systems is trucked to an unlicensed sewage pit north of the community.  Since 2016, the VoC and 
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LSCFN has been working with YG to develop a long-term wastewater management strategy to manage wastewater 

from the Carmacks community.  In 2018, following a review of the options for a long term wastewater strategy, VoC 

and LSCFN supported the replacement of the existing WWTP and unlicensed pit with a lagoon system located along 

Freegold Road.  The new lagoon will be able to manage the wastewater for the full build out of the VoC main townsite.  

An upgraded lift station to replace the existing lift station will be included as part of the lagoon construction to pump 

the wastewater flows from the VoC main townsite to the new lagoon.  GES completed the preliminary design of the 

lagoon in 2025 and the detailed design and construction phases are expected to be undertaken in the coming years.   

 

The existing gravity collection system will continue to be relied upon for any development within the VoC main townsite 

even after the lagoon is installed.  An overview of the existing gravity collection system and lift station are discussed 

below.  

 

2.1.1 Sanitary Sewer Main 

The capacity of the existing sewer system is approximately 19 L/s (200mm sewermain installed at a grade of 0.35%).  

The current service population contributes a peak design flow of approximately 6.9 L/s, indicating there is significant 

additional capacity in the collection system to support additional development.   In reviewing the flows during the 2022 

flooding event, the maximum daily flow recorded was 322.19 m3/day on June 13, 2022.  This translates into a maximum 

day flow of approximately 3.7 L/s which is much lower than the capacity of the sewer system.  Therefore, although the 

capacity of the WWTP was exceeded and an emergency discharge to the river was required, the capacity of the sewer 

system was not exceeded and there is a lot of additional capacity in the collection system to support development. 

 

As part of the lagoon preliminary design, the capacity of the existing gravity collection sewer infrastructure was 

assessed to consider the future service population in Carmacks. This assessment identified that when the VoC main 

townsite is fully developed (population increases from 163 people to 849 people), only 250m of the sewermain between 

Prospector Road and the existing lift station needs to be upgraded.   

 

2.1.2 Lift Station 

The existing lift station, constructed in 2008, is located within the VoC main townsite serviced and conveys the 

wastewater from the gravity collection system to the WWTP for treatment.  The capacity of the lift station is 

approximately 10.6 L/s, however, larger pumps can be installed in the existing lift station to increase the capacity.  

Therefore, from a capacity perspective, the existing lift station has capacity to accommodate additional development. 

 

The lift station is generally in good structural condition and is located above the 200-year flood elevation.  As part of 

the lagoon preliminary design, it was identified that the existing lift station could potentially be upgraded with a larger 

pump to pump the wastewater flows to the proposed lagoon system when they are constructed. However, the lift 
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station does not meet current electrical code requirements, primarily due to the electrical panels being housed in the 

same room as the wet well. If the lift station is upgraded to convey wastewater flows to the lagoon, in addition to 

moving the electrical panel, the electrical components will need to be upgraded to include enhanced ventilation and 

lighting, and compliance with NFPA 280 air exchange requirements. Emergency backup power, including a dedicated 

generator and manual transfer switch, is also recommended to be included as part of a future lift station upgrade. 

 

2.2 Existing Water Supply System 

The majority of Carmacks utilizes private wells, however, trucked water servicing is available from the water treatment 

plant operated by the Little Salmon/Carmacks First Nation (LSCFN).  Refer to drawing C200 in Appendix A for the 

location of the existing water treatment plant and the well data that was reviewed in the discussion below. 

 

2.2.1 LSCFN Water Treatment Plant 

LSCFN operates an independent water treatment plant (WTP) and distribution system within the LSCFN Village on the 

other side of the Yukon River from the VoC main townsite.  Constructed in 2010, the LSCFN WTP is supplied by a 

200 mm-diameter well drilled to a depth of 47 m, with an estimated sustainable yield of approximately 150 gpm or 

9.7 L/s. The WTP has a treatment capacity of 3.0 L/s and supplies an overhead fill line for trucked water deliveries as 

well as a small piped distribution system. The piped water distribution system currently services several LSCFN 

community buildings, including the Health and Social Services Building, the daycare, and the Administration Building, 

as well as one residence.  In addition, approximately 10 residences receive regular trucked water delivery.   

Based on historical water use at the WTP, the existing demand on the system is approximately 0.074 L/s, or roughly 

2.5% of the WTP’s treatment design capacity.  This indicates that the existing WTP is operating well below capacity and 

therefore there is a significant amount of additional capacity. 

 

2.2.2 Private Wells in Main Townsite 

There is no community water treatment or distribution system within the VoC main townsite. Water servicing within the 

community relies primarily on private groundwater wells installed and maintained by individual property owners. The 

borehole logs available on the Yukon Water Well Registry indicate that the wells within the VoC main townsite have 

yields ranging between 5 gpm and 30 gpm, with an average yield of 22.4 gpm, indicating that groundwater availability 

in the area is generally favourable for supporting individual residential water demands. A summary of well 

characteristics obtained from the registry, including estimated yield, static water level, depth to bedrock, and other 

construction details, is provided in Appendix C.  Borehole logs of the wells are also included in Appendix D. 

 

While individual wells appear to provide adequate yield, there is a risk that the groundwater can be contamination.  The 

wells are generally very shallow and, based on the available borehole logs, there is no confining layer indicating that the 

groundwater from the wells in the VoC main townsite have a strong connection with the river water.  Although no known 
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formal review of the groundwater in Carmacks has been completed, the groundwater from the wells can be defined as 

Groundwater Under the Direct Influence of Surface Water (GUDI).  As outlined in the Canadian Drinking Water Guidelines, 

additional treatment is required to treat for pathogens (viruses, bacteria and protozoa) to ensure safe drinking water.  

Some of the institutional buildings, such as the pool and recreational centre, include this treatment, however, it is not 

sure if the private wells have the same level of treatment.    

 

Along with the risk of pathogens, hydrocarbons and other chemicals that are spilled and infiltrate into the ground can 

contaminate the groundwater.  Oil and chemicals are much harder to treat, and water contaminated by either of these 

are generally not suitable for public consumption.   The commercial operations, including fueling stations along the 

highway, are upgradient of some of the wells in Carmacks and present a risk of contaminating the groundwater.  There 

are two registered contaminated sites in the VoC  main townsite, discussed further in Section 2.1.3, which highlight the 

risk to the groundwater currently being used to meet the water needs of the community.  At this time, there are no 

reports of the groundwater being contaminated, however, as the density of the development increases, the risk of the 

GUDI wells being  contaminated also increases.    Once the groundwater is contaminated, it is challenging to remediate 

and can lead to the groundwater not being a suitable source of drinking water.     

 

Given the risk of contamination, a source water protection plan of the existing wells in Carmacks, and implementation 

of this plan, would be helpful in reducing the risk of the groundwater wells being contaminated. Alternatively, as a 

community continue to grow and densify, a public drinking water distribution system typically gets established to 

maintain safe drinking water for the community.  For the long term, to support denser development within the VoC main 

townsite, it is recommended that the VoC review the feasibility of developing a drinking water system as opposed to 

the induvial wells currently used to provide drinking water to the community.   

 

2.2.3 Contaminated Sites 

As identified through the Yukon Contaminated Sites Registry and supporting environmental reports, two sites within 

the municipal boundary are currently classified as contaminated due to petroleum hydrocarbon (PHC) impacts and 

other associated substances. 

 

• Royal Canadian Mounted Police (RCMP) Detachment Site 

The Carmacks RCMP Detachment site, located on Parcel B, Lot 12, is a known contaminated site stemming 

from a diesel spill in October 2008, when approximately 1,100 L of fuel was released due to overfilling an above-

ground storage tank. Initial remediation included the removal and off-site disposal of about 40 m³ of 

contaminated soil and 1 m³ of snow and ice; however, confirmatory sampling indicated residual contamination 

remained beneath the tank, under the building, and north of the excavation area. Concerns were raised about 

potential soil vapor intrusion and indoor air quality, prompting recommendations for further remediation and a 
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soil vapor extraction system. While the site’s groundwater well showed no signs of contamination, the site 

remains classified as contaminated as per the applicable standards for commercial land use in the Yukon 

Contaminated Sites Regulation, with PHCs identified as the primary concern. 

 

• Carmacks Highway Maintenance Camp (Lot 1133) 

The Carmacks Highway Maintenance Camp, in use since the 1950s for residential and industrial purposes, is 

another major contaminated site within the community. Environmental investigations by Core6 Environmental 

Ltd., including Supplemental Phase II and III Environmental Site Assessments (2021) and a Human Health and 

Ecological Risk Assessment (HHERA, 2023), identified multiple contamination issues related to historic fuel 

and oil storage, road salt application, and equipment maintenance. Drawing C300 in Appendix A provides an 

overview of the extents of the existing contamination.   Key concerns include an estimated 9,200 m³ of 

petroleum hydrocarbon-impacted soil near the former garage, and groundwater samples showing elevated 

levels of dissolved hydrocarbons, iron, manganese, chloride, and sodium. While a hydrocarbon plume was 

initially observed, monitoring suggests natural attenuation, with no confirmed migration toward the Yukon 

River. Soil vapor results, assessed using the British Columbia Contaminated Sites Regulation (BC CSR) 

standards due to the lack of Yukon-specific guidelines, indicated no immediate risk under assumed residential 

land use, though further seasonal sampling is recommended. Localized arsenic exceedances were also found 

in two areas. The HHERA concluded that use of groundwater for potable purposes poses unacceptable health 

risks unless managed, and further assessment is required to support site closure and potential transfer of the 

land to the Village for redevelopment. 

Lot 1133 is one of the lots the VoC is assessing for residential development and based on the known 

contamination, it is clear that a well cannot be developed on the site for use as a drinking water source.  For 

this reason, this lot would either need to rely on trucked water delivery or utilise a service connection from a 

piped water system. 

 

3 Population Overview 

This section provides an overview of the existing serviced population within the main townsite area and projected 

populations for three potential development sites Lot 127, Lot 15, and the Village Hub Site. Together, these estimates 

establish a basis for evaluating future servicing capacity and infrastructure requirements under potential high density 

development scenarios. 

3.1 Existing Serviced Population 

The existing gravity collection sewer system in the VoC main townsite area is currently servicing approximately 74 

residential lots. Assuming an average density of 2.2 people/unit, these serviced lots are estimated to represent a 
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population of roughly 163 people. This existing serviced population provides a baseline for understanding current 

system demands and evaluating increase demands associated with new development. 

 

3.2 Potential Population for New Development Sites  

To support this assessment, population estimates have been developed using an occupancy rate of 2.2 persons per 

residential unit, consistent with previous servicing reports for Carmacks. Recent examples of multi-unit residential 

development within the VoC illustrate the range of densities typically achieved. For instance, Lot 16 (0.75 ha) contains 

12 units in two six-plex buildings, representing approximately 16 units/ha, while a conceptual layout for Lot 15 (1.01 

ha) proposed 32 units, or 32 units/ha. Together, these examples indicate a local density range between 16 and 32 units 

per hectare, which was used to inform the site-specific population estimates described below. 

 
• Lot 127  

Designated as Commercial under the Village of Carmacks Zoning Bylaw, Lot 127 allows for a range of mixed-

use developments, including residential. The site is approximately 0.43 ha and while the final design remains 

to be confirmed, VoC has indicated that residential use is anticipated. Given its potential for higher density 

housing, a density of 32 units/ha has been applied, resulting in approximately 14 residential units. Using the 

standard occupancy rate of 2.2 person per unit, the projected residential population is 31 people. 

• Lot 15  

Designated Urban Residential, Lot 15 (1.01 ha) is intended for higher-density housing and has been the subject 

of a recent conceptual test-fit layout proposing 32 residential units, representing a density of 32 units/ha. This 

value has been adopted for the high-density servicing review, and results in population of 70 people based on 

2.2 persons per unit. 

• Proposed Village Hub Site (Lot 1133; formerly the Carmacks Highway Maintenance Camp)  

Designated as Village Hub, this 1.84 ha site is intended for a range of uses, including residential, community, 

commercial, and recreational activities. The inclusion of public amenities and green space is expected to 

reduce the proportion of land available for housing compared to fully residential parcels. For this reason, a 

medium-high density assumption of 20 units/ha has been applied, resulting in approximately 37 residential 

units and a projected population of 81 people. 

 

A summary of the estimated population for each site is provided in Table 1. 
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Table 1. Summary of Estimated Population for Development Sites 

Site Number of Units 
Population 

Potetnial(People) 

Lot 127 14 31 
Lot 15 32 70 

Proposed Village Hub (Lot 1133) 37 81 
Total 83 182 

 

 

3.3 Combined Growth Outlook 

When combined with the estimated population from the three potential development sites, the total serviced population 

in Carmacks could more than double. A summary of the estimated population for each site and the total combined 

population within the VoC main townsite is outlined in Table 2.  

 

Table 2 - Total Estimated Population (Existing + Development Sites) 

Scenario Number of Units Population 

Existing 74 163 
Lots 15, 127 and Lot 1133 83 182 

Total 157 345 
 

 

4 Servicing Capacity Review 
This section identifies key servicing constraints and considerations, evaluates the capacity of existing systems, and 

outlines feasible short, medium, and long-term strategies to support the anticipated growth. 

 

4.1 Flood Risk 

Based on the May 21, 2014 flood hazard mapping for Carmacks, the majority of the VoC main townsite is above the 

1:200-year return flood events.  Both lots 15 and 127 are located above the flood hazard for a 1:200-year return flood 

events and are considered safe for development.  A small portion of the proposed Village Hub site (Lot 1133) is within 

the 1:200-year return period flood event as outlined in Figure 1 below and therefore this area will be avoided as part of 

the development, or the site raised.  Furthermore, the main access to Lot 1133 is River Drive and River Drive is currently 

below the 1:200-year flood event and was inundated during recent flooding events.  The section of River Drive along Lot 

1133 frontage is planned to be raised as part of LSCFN’s 6-plex development east of Lot 1133.  Once River Drive is 

raised, the risk of flooding event affecting access to Lot 1133 will be addressed. 
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Figure 1 – Portion of Lot 1133 below 1:200-year return flood event  

Source:  Carmacks Flood Mapping Study, 0.5% Annual Exceedance Probabiity, Stantec, May 21, 2024 

 

In addition to surface flood exposure, as outlined in Section 2.2, recent high-water conditions on the Yukon River have 

demonstrated the existing wastewater system is susceptible I&I flow.  When groundwater and river water entered the 

sewer network during the 2021 and 2022 flood events, flows exceeded the mechanical WWTP’s treatment capacity, 

resulting in emergency discharges of untreated wastewater to the Yukon River.  Based on our review of the annual 

reports, emergency discharges occurred in July 2021, June 2022, and December 2022. These incidents show that even 

if development areas are not directly inundated, elevated river levels can result in the wastewater flows exceeding the 

capacity of the existing WWTP. 

 

Given the limited reserve capacity and high sensitivity to I&I, future development should be supported by improved 

monitoring during high water periods, such as installing temporary or permanent flow meters at key manholes to 

determine if there are locations within the sewer systems where large amount of groundwater are entering the sewer 

system.  Abandoned services, holes in manholes/sewermains and sumps on private property that pump into the sewer 

system are typically sources of increases to sanitary flows and should be addressed.  The results of the sewer 

monitoring can help identify the feasibility of reducing I&I flows (if specific locations/areas experience significant 

change in I&I flows) or if attempting to mitigate/reduce I&I flows is unfeasible (if I&I flows are distributed across the 

entire sewer system it is often too costly to attempt to reduce I&I flows).   
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Ultimately, once the proposed lagoon is operational, the I&I flows will not result in capacity issues, as the gravity 

collection system, lift station and lagoon will be sized to treat the higher flows and therefore, the main risk of emergency 

discharge only remains while the existing WWTP is relied upon to treat the VoC main townsite’s wastewater flows. 

 

4.2 Water Servicing 

Table 3 summarizes the estimated water demand for the three lots based on an Average Day Demand (ADD) of 

300 L/person/day and a Maximum Day Demand (MDD) of 600 L/person/day were used.  

 

Table 3 - Summary of Estimated Water Demands 

Water Demand Lot 127 Lot 15 
Village Hub 

Site (Lot 1133) 
TOTAL Units 

Population 31 70 81 182 people 

Maximum Day Demand (MDD) 

18,600 21,000 48,600 109,200 L/day 
0.22 0.49 0.56 1.26 L/s 
3.41 7.70 8.92 20 gpm 

 

Servicing high-density developments like Lot 15, Lot 127, and the Village Hub site requires both a reliable water source 

and a practical delivery strategy.  As outlined in Section 2.1.2, the existing wells in the main townsite have an average 

yield of around 22 gpm which would be able to meet the water demands of developments on Lot 15 and Lot 127.  As 

outlined in Section 2.1.2, wells supplying multi-unit developments would require dedicated treatment equipment and 

ongoing maintenance to meet the Canadian Drinking water Guidelines.  Alternative, there is sufficient capacity at the 

LSCFN WTP to service the new developments at all three lots using trucked water; only about 50% of the capacity of 

the existing LSCFN WTP will be used.  Trucked water is more expensive over the long term compared to utilising an 

onsite well, however, there is a higher risk of contamination of the water source using well compared to trucked water.       

 

As for the Village Hub site (Lot 1133), as outlined in Section 2.1.3, the lot is contaminated from historic use as a highway 

maintenance camp and a groundwater well cannot be developed on this lot for use as a water source and therefore the 

only viable option is to use trucked water.  Alternatively, the lot can be serviced with a piped water system.  Since a 

piped water systems does not currently exist in the VoC main townsite, developing a piped system will have a much 

higher capital cost.  That said, over the long term, trucked water is typically more expensive compared to a piped water 

system.  Piped water systems are also a more efficient way to meet water demands compared to trucked water which 

depends on a water truck an operator, which can at times be disrupted due to road/weather conditions and/or truck 

maintenance/repair.   
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Given some of the challenges of providing reliable and safe water servicing to support higher density developments, it 

is recommended that the VoC review the feasibility of developing a piped water system.  Along with supporting more 

dense development, a piped water system can also service the existing developments and reduce the risk of 

contamination of the existing shallow GUDI wells discussed in Section 2.1.2.  Furthermore, there are several existing 

water treatment systems currently managed by the VoC, such as at the Recreation Centre and at the pool, and these 

treatment systems will no longer be required if a piped water system is developed.  The feasibility assessment of a 

piped water system to service the VoC main townsite should consider whether there is an opportunity to utilize the 

existing LSCFN WTP as the water source for the piped water system or if there are other opportunities to share water 

operating and maintenance requirements with LSCFN.  One of the main challenges of operating and maintaining a 

water system is having skilled operators.  LSCFN’s staff have extensive experience operating their WTP and they should 

be engaged to determine what makes the most sense for water servicing for the broader Carmacks community.  There 

are obvious barriers in sharing water infrastructure, such as a river crossing, however,  this barrier, along with others, 

should be reviewed as part of the feasibility assessment of developing a piped water system to service the VoC main 

townsite.   

 

In the short term, water servicing to these properties can be provided through truck water delivery, with the option of 

transitioning to a piped connection in the future as servicing plans evolve. The LSCFN WTP currently operates at only 

2.5% of its 3.0 L/s design capacity; even with all three development sites included (1.26 L/s MDD, 1.33 L/s including 

existing users), demand would remain below 50% of capacity. Further discussions with LSCFN should be undertaken 

to ensure this makes sense and takes into consideration the ability for the water truck to deliver the water needs of the 

proposed developments.   

 

4.3 Wastewater Servicing 

An overview of the capacity of the existing wastewater system to support development is discussed below.  The 

capacity review considers the capacity of the gravity collection system, capacity of the existing lift station and the 

capacity of the wastewater treatment plant.  

 

4.3.1 Gravity Collection System Capacity 

Wastewater flows under existing and future development conditions within the main townsite were calculated to 

evaluate how additional growth may impact the capacity of the existing sanitary system. The calculations are based on 

the design criteria used in the Carmacks lagoon preliminary design and follow the MMCD sanitary sewer design 

guidelines as follows: 

• Average Dry Weather Flow (ADWF): 500 L/person/day 

• Peaking Factor: 4  

• Infiltration and Inflow (I&I): 0.12 L/s/ha  
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Table 4 and Table 5 summarize the calculated ADWF and the corresponding Peak Day Dry Weather Flow (PDDWF) for 

the existing system and the proposed development sites. 

 

Table 4 - Existing Serviced Area Estimated Wastewater Flows 

Scenario Population ADWF (L/s) PDDWF (L/s) 

Existing Serviced Population 163 0.94 3.77 

 

Table 5 - Estimated Wastewater Flows for New Development Sites 

Scenario Population ADWF (L/s) PDDWF (L/s) 

Lot 127 31 0.18 0.72 

Lot 15 70 0.41 1.62 

Village Hub 81 0.47 1.88 

TOTAL 182 1.05 4.21 

 

To assess how future development affects overall sanitary flows in the main townsite, Table 6 presents the Peak Wet 

Weather Flows (PWWF) for both the existing system and the combined condition with all three development sites.  

 

Table 6 – Combined Wastewater Flows for Existing and New Development 

Scenario Population PDDWF (L/s) I&I (L/s) PWWF (L/s) 

Existing Serviced Area 163 3.77 3.60 7.37 

Existing + Three Development Site 345 7.98 3.60 11.58 
Note: The I&I allowance was derived from the design rate of 0.12 L/s/ha applied to an estimated 30 ha catchment  

 

As outlined in Table 6, the sanitary design flows (PWWF) increases from approximately 7.4 L/s to 11.6 L/s, which 

remains below the 200 mm sanitary main’s design capacity of roughly 19 L/s as outlined in Section 2.2.1. This indicates 

that the existing gravity collection system can accommodate the proposed development sites without requiring any 

upgrades.  As outlined in drawing C100, there are existing sewermains that Lot 127 and Lot 15 can connect to.  For the 

Village Hub (Lot 1133), the gravity collection system can be extended to service this property as outlined in drawing 

C300.  There are portions of Lot 1133 that will need to be raised to connect to a gravity service connection, however, it 

is possible. 

 

As outlined in Section 2.2, when the VoC main townsite is fully built-out, approximately 250m of sewermain will need to 

be upsized, however, these upgrades will not be triggered by the proposed development areas.  Furthermore, it should 

be noted that although there are concerns with high I&I flows as a result of high river levels during flooding events, there 

is no indication that these I&I flows are resulting in the sanitary flows exceeding the capacity of the gravity collection 

system. 

 



Village of Carmacks High Density Servicing Review Report December 16, 2025 

REVISION 0  

 

Page 14 of 16 
 

4.3.2 Lift Station Capacity 

The existing River Drive lift station currently serves the Carmacks main townsite and conveys flows to the mechanical 

wastewater treatment plant. The station is generally in good structural condition, however, its pumping configuration 

and forcemain capacity will limit the system’s ability to accommodate future flow increases. With the addition of the 

three high density development sites, the combined PWWF of approximately 11.6 L/s is expected to approach the lift 

station’s current operating capacity of approximately 10.6 L/s. Under normal operating conditions, the system will be 

able to manage the flows from the proposed development areas, however, it is recommended that the pumps within 

the lift station be upgraded to increase the pumping capacity.  Since the lift station will be upgraded as part of the 

proposed lagoon project, upgrading the lift station’s pumping capacity to the WWTP is only required if the development 

of the proposed lots proceeds in advance of the lagoon project.  As part of the lift station upgrade, we recommend that 

the capacity of the existing lift station be confirmed and a replacement pump be selected based on the operational 

conditions of the existing lift station and forcemain operations.  Additional considerations that should be reviewed as 

part of the lift station upgrade are discussed in section 2.2.2. 

 

4.3.3 Wastewater Treatment Capacity 

As outlined in Section 2.2, the existing WWTP has an treatment capacity of 150 m³/day (1.74 L/s).  Under normal 

operating conditions, there is additional capacity at the WWTP, however, at high river water levels during flooding 

events, the capacity of the WWTP is exceeded and an emergency discharge of untreated wastewater is required to 

avoid exceeding the WWTP’s capacity.  The exceedance of the WWTP’s treatment capacity in flooding conditions is the 

main reason for the VoC to pursue a lagoon treatment system.   

 

As outlined in Table 4 and Table 5, the Average Dry Weather Flow (ADWF) is currently approximately 0.94 L/s and the 

proposed development could contribute an ADWF of up to approximately 1.05 L/s.  Combined, the ADWF would be 

approximately 2 L/s which would exceed  the capacity of the WWTP.  This highlights that the existing WWTP cannot 

service the three proposed development areas, even without considering the wet weather conditions.  Typically the 

capacity of the WWTP considers the wet weather flows and therefore the VoC should use caution when considering 

what additional development areas to service.  Ultimately, once the lagoon is constructed, there will be sufficient 

treatment to treat all development in the VoC main townsite, however, until then the VoC should know that any additional 

development connected to the existing wastewater system will contribute to an emergency discharge during flooding 

conditions.  Transitioning to the planned lagoon system is therefore essential to support development in Carmacks and 

ensure long term treatment reliability, regulatory compliance, and protection against flood related emergency 

discharges of untreated wastewater into the river. 
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4.4 Access Roads 

Reliable access is a key requirement for all proposed developments to ensure safe movement of residents, service 

vehicles, and emergency responders. The following subsections describe the current access conditions and any 

anticipated improvements or design considerations needed to support development at each location. 

 

• Lot 127: Located at the intersection of Tantalus Crescent and Nansen Road. Access to the site can be readily 

achieved using the existing roadway infrastructure, with no new connections or upgrades required. The lot's 

position along two established roads makes it straightforward to provide safe and reliable vehicle access, 

including for emergency services. 

 

• Village Hub Site (Lot 1133): The Village Hub site is zoned to support a comprehensive mixed-use node 

including residential, commercial, visitor services, recreation, and other community functions. This land use 

intent requires a safe and reliable access route capable of serving a broad mix of public users as well as 

emergency and service vehicles. 

 
The existing frontage road parallel to the Klondike Highway is constrained in width and does not appear to 

satisfy a typical 20m municipal road right-of-way requirement, which is the standard used for new public 

roadways in the Village of Carmacks and other Yukon communities (to allow for two-way traffic, utilities, 

drainage, snow storage, and future upgrades). The new Carmacks Recreation Centre footprint further 

encroaches into this corridor, limiting opportunities for improvement. While it may continue to function as a 

limited use or secondary access, the corridor does not meet the access expectations associated with the site’s 

zoning. A secondary alignment connecting to River Drive behind the Recreation Centre provides a more feasible 

option for supporting development. With upgrades such as grading, surfacing, drainage improvements and 

formal establishment as a legal ROW, this connection could serve as the primary access to the Village Hub site. 

 

• Lot 15: Access to Lot 15 can be provided through the existing access road that serves the adjacent six-plex 

development on neighbouring Lot 16. The concept for a 32-unit development on this lot included an internal 

road network that connects to the existing access from River Drive and has been reviewed for emergency 

access, including a appropriately designed turnaround to comply with the National Building Code (NBC) 

requirement for access roads longer than 90 m.  

 

4.5 Power Servicing 

ATCO Electric Yukon supplies power to Carmacks through the territorial power grid, with backup systems in place for 

reliability during outages. Electrical infrastructure in Carmacks primarily supports existing residential, commercial, and 

institutional users in the VoC main townsite area, with limited capacity for large-scale expansion. 
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Preliminary discussions with ATCO indicate that the current electrical system is not expected to have sufficient capacity 

to support 83 new residential units (182 people) without upgrades to the distribution network. ATCO has been asked to 

provide a planning-level assessment to confirm available capacity and identify required upgrades. However, detailed 

information on capacity limitations and servicing thresholds has not yet been provided. Further coordination with ATCO 

will be required to determine the extent to which new development can progress. 

 

5 Closing  

The VoC is committed to supporting development in Carmacks.  As outlined in this servicing assessment, it is possible 

to service some of the denser developments proposed in the VoC main townsite, however, there are risks to servicing 

these developments with the existing WWTP and using onsite wells.  The main ways to reduce these risks to the VoC 

are to transition to a wastewater treatment lagoon and to develop a piped water system.  There are substantial costs 

to both of these servicing upgrades, however, they are required to create reliable, cost-effective servicing over the long 

term.  There is limited information about the feasibility of developing a piped water system, and the completion of a 

feasibility study, in consultation with LSCFN, should be undertaken to better understand the implications of developing 

a piped water system capable of supporting additional development.     

 

 

Please contact the undersigned if you have any questions or would like to discuss the content of this report in more 

detail.   

 

 

 

 

 

 

 

 

Carolina Cardona Abad   Adam Greenwood, P. Eng 

Designer  Project Manager and Senior Review
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Appendix B: Historical Wastewater Flows   
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Appendix C: Well Registry Summary 
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Appendix D: Borehole Logs 

 




