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1.0  GENERAL DEVELOPMENT AREA 

The proposed development is in the Rural Municipality (RM) of Sherwood No. 159, just outside of Regina, SK. The 

legal land descriptions of the sections are NE-26-17-21-W2 and SE-26-17-21-W2. The proposed site is the eastern 

two quarter sections bound by Dewdney Avenue (Highway No. 730) on the south, the CN Railway tracks to the north 

and Range Road 2211 on the east. The existing land is undeveloped and is proposed to be used to construct a non-

wood pulp plant for Red Leaf Pulp Ltd. The study area covers an area of approximately 1.282 km2 (128.2 ha). 

The existing topography of the site is relatively flat, with a mean slope of 1.417% in various directions. The maximum 

and minimum elevations of the site are 573.598 m and 567.268 m above sea level, respectively. Drainage is currently 

uncontrolled, with run-off following the natural direction of the proposed land. The proposed area is within the 

Wascana Upper Qu’Appelle Watershed Basin, which flows to the southeast, ultimately discharging to the Qu’Appelle 

Valley.  

The adjacent two quarter sections to the west of the proposed development have similarly uncontrolled drainage. As 

such, there is some stormwater runoff directed onto the property by the adjacent property. The remaining adjacent 

properties are separated by roadways and the site is unaffected by their drainage. The existing areas can be seen in 

Figure 1 below.  

Figure 1  Existing Area 
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2.0  BACKGROUND INFORMATION REVIEW 

2.1.1 Geotechnical Investigation 

Geotechnical Investigation for the proposed Red Leaf Pulp Class 3 CCE was completed by Ground Engineering 

Consultants Ltd. (October 2021). The objective of the investigation was based on the understanding that the proposed 

project includes construction of a Wheat-Straw Pulp Facility including various buildings, electrical equipment, utility 

racks, combined cycle gas turbine, effluent treatment facilities, storage tanks, evaporation pond, railway spur lines, 

roadways, and other associated infrastructure.  It is understood that moderate to heavy foundation loads will be in 

the order of 250 to 3,000 kN (55 to 675 Kips) per column. 

The following is a summary of applicable geotechnical results, details can be found in the geotechnical report (Ground 

Engineering Consultants Ltd., October 2021):  

• The site has a highly plastic clay; potentially active (swelling and shrinking) type of clay that is unsaturated.  

• The undrained shear strengths range from 55 to 380 kPa based on unconfined compressive strength tests.  

• No groundwater table was observed at shallow depth, therefore, low susceptibility to frost heaving is 

anticipated, specifically if the site drainage is maintained by free draining granular backfill.  

• Recommended embankment slopes for the highly plastic clay in both cut and fill areas should not exceed 4:1 

(horizontal to vertical) to ensure long term stability. 

• Summary of soil corrosivity test results & ANSI /AWWA soil corrosivity potential rating:  Resistivity 435 – 825 

ohm-m; pH 7.4 – 7.6; Chlorides 6.0 – 7.1 mg/L; and Potential for sulfate attack as soluble sulphate contents 

in the soil range from 0.10 to 1.69 percent by dry soil weight, the design should consider exposure Class S-2 

in accordance with CSA Standard CAN3-A23. 

3.0  PROPOSED INDUSTRIAL DEVELOPMENT 

The proposed development is 129.499 ha. Stormwater will primarily be controlled via overland drainage using swales 

and ditches. The majority the runoff will be directed to an on-site retention pond to be used for fire protection of the 

pulp mill. Any remaining runoff will be directed to the road ditches on Dewdney Avenue, as well as to the east of site, 

and discharged through the road ditch system. The site will be comprised of mainly absorbent landscaping in the 

north, with large areas of imperviousness such as roadways, storage areas, and buildings in the southern area.  

Topographic survey has been completed on the proposed development, as well as UAV scan of a greater area to be 

used for stormwater modelling purposes. The existing drainage on the site is uncontrolled, with various directions 

and slopes over the large plot of land. The two quarter sections do, however, generally slope from north to south, 

towards the road ditches on Dewdney Avenue. Earthworks will be required for the industrial development to correct 

any drainage away from the adjacent plots of land and towards the retention infrastructure on site. The development 

will need to be cut and filled as necessary to provide the necessary drainage and stormwater management.  

 The northern area of the development will be primarily absorbent landscaping, with some rail lines connecting the 

larger industrial development in the south to the CN rail line bounding the northern edge of the site. Drainage here 

will be directed southward through natural drainage and will be directed to the road ditch on Dewdney Avenue and 

to the east of site using ditches and swales.  
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Drainage through the large industrial development in the south section of the site will be controlled through a series 

of overland ditches, swales, and culverts. Runoff is directed away from buildings, along roadways, and ultimately to 

the retention pond located towards the southeastern section of the development. Impervious surfaces such as 

roadways, buildings, and paved areas will also be directed to this overland drainage system.  

4.0  STORMWATER MANAGEMENT SYSTEM DESIGN 

The proposed retention pond is located along the eastern edge of the development, adjacent to the large collection 

of industrial areas in the southern quarter section ( Figure 2). It is proposed to be used from fire protection 

water for the entire site, and as such is connected to a series of water lines, which ultimately connect to the buildings 

on site and a series of fire hydrants. Due to the large volumes of water required for fire protection, the retention pond 

will serve as storage for a large portion of the site, including all impervious areas and some of the natural flow as well.  

Wherever possible, drainage is directed to the retention pond to be stored for later use. Collecting and directing some 

drainage to the pond is unfeasible due to the size of the site, and layout of the proposed development, and will be 

released to the road ditches on Dewdney Avenue and to the east of site. 
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 Figure 2  Proposed Drainage Plan
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4.1 Pre-development Release Rate 

Preliminary run-off calculations were completed using the rational method. As the site is very large, the results of 

these calculations are not always reliable. To predict the change in run-off from the proposed development more 

accurately, the pre-development release rate was modelled to compare with the post development release rate. All 

modelling was completed using AutoDesk Storm and Sanitary Analysis.  

4.1.1 Rainfall Data 

To predict runoff accurately for the site, more detailed storm data was needed. For the purposes of this drainage 

study, storm data for the City of Regina was collected from Environment Canada. The data can be found in Table 1 

below. 

Table 1 – Environment Canada - City of Regina Return Period Rainfall Rates (mm/hr) 

Duration 2 Year  5 Year 10 Year 25 Year 50 Year  100 Year  # Years 

5 Minutes  78.1 124.0 154.3 192.7 221.2 249.5 62 

10 Minutes 59.3 91.1 112.0 138.6 158.2 177.8 62 

15 Minutes 48.2 74.7 92.2 114.4 130.9 147.2 62 

30 Minutes 31.9 50.2 62.3 77.6 88.9 100.2 62 

1 Hour 19.4 30.2 37.3 46.3 53.0 59.6 63 

2 Hours 11.5 17.8 21.9 27.2 31.1 35.0 63 

6 Hours 5.1 8.1 10.0 12.5 14.3 16.1 63 

12 Hours 3.0 4.6 5.7 7.0 8.0 8.9 63 

24 Hours  1.7 2.5 3.0 3.7 4.3 4.8 63 

 

To accurately predict the maximum storage volume required for the site, the 1 in 100-year rainfall values were used 

to create a hydrograph. This was done using SWMHYMO, where a 24 hr Chicago storm was created. The 

characteristics of that storm included a peak at 0.3 the duration of storm, or approximately 8 hours into the storm, 

and time steps of 5-minute intervals.  

4.2 Off-site Development Release Rate 

Typically, for a project of this scale, the catchment area would extend beyond the legal limits of the site in order to 

account for any run-on drainage entering the site from adjacent properties and watersheds. In this case, since the 

site is bounded by a CN rail line to the north, and roads complete with ditches on the three remaining sides, no 

external flows are being considered. The runoff from the adjacent section of land to the west is also assumed to 

drain north to south and have a negligible effect of the drainage on the proposed development.  

4.3 Storage Calculations  

In this study, the primary impacts of storm events, and run-off volumes are quantified to better plan the proposed 

development.  
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4.3.1 Catchment Areas 

Since a large portion of the site will be left as natural landscape, and will not change from the pre-development 

conditions, the site has been divided into various catchment areas that contribute to either the storm retention 

pond on site or the road ditches along Dewdney Avenue to the south. These catchments can be seen in Figure 2 

above. For the purposes of this study, the natural landscape catchment areas remain the same for pre and post 

development to better represent the change in run-off.  

As seen in Figure 2, the catchments contributing to the retention pond are catchments 3,4,5,6 and 7 respectively. 

Catchment 1 will be diverted by the ditch and discharges to the west of the site and catchments 2 also will be 

diverted by the ditch to ultimately discharge to the road ditch on Dewdney Avenue. Catchment 8 discharges directly 

to the road ditch on Dewdney Avenue.  

4.3.2 Modelling  

Using AutoDesk Storm and Sanitary Analysis, a runoff model was produced. In this model, all ditches and swales 

have been modelled as trapezoidal in shape, with varying bottom widths, a depth of 1m, and 3:1 side slopes. The 

ditches serve to convey run-off from their respective catchment to one of the three discharge points mentioned 

above. The model uses a series of ditches and culverts to convey run-off through road crossings and to their 

respective discharge points. The culverts vary in size, and for the purposes of this model, no flooding or surcharging 

is being considered within the culverts or channels.  

Within the development itself, there are various surfaces with their own respective imperviousness. To accurately 

predict runoff, it was necessary to calculate the areas of each surface for each catchment. The breakdown of areas 

can be found in Table 3 below.  Table 2 displays the curve number for each surface respectively.  

Table 2 – Surface Curve Numbers  

Surface  Curve Number 

Absorbent Landscaping  67 

Gravel 76 

Roof 98 

Concrete/Asphalt  98 

 

Table 3 – Catchment Area Surface Breakdowns  

Catchment Landscaped 

Area (ha) 

Roof Area (ha) Paved Area 

(ha) 

Gravel Area 

(ha) 

Total Area (ha) 

1 14.2080 0 0 0 14.2080 

2 51.8040 0 0 0 51.9040 

3 5.14041 0 1.10940 0 6.2500 

4 5.72160 1.8000 0 2.7200 10.2416 

5 15.8170 0.1500 0 0 15.9671 

6 1.00503 1.8250 1.3050 6.100 10.2345 

7 10.4209 0 0.8000 0 11.2210 

8 5.78924 0 0.1000 0 5.8892 
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4.4 Results  

Both the pre and post development models were run, and the results are tabulated in Table 4 below.  

Table 4 – Drainage Model Analysis Summary  

Outfall Peak Pre-

Development 

Run-off 

(m3/s) 

Peak Pre-

Development 

Run-off (L/s) 

Pre-

Development 

Discharge 

Volume (m3) 

Peak Post-

Development 

Run-off 

(m3/s) 

Peak Post-

Development 

Run-off (L/s) 

Post-

Development 

Discharge 

Volume (m3) 

East Site  0.36 360 6,801 0.36 360 6,801 

Dewdney 

Avenue 

0.87 870 25,075 0.87 870 25,075 

Retention 

Pond 

1.49 1,490 25,874 6.47 6,470 39,168 

Total  2.72 2,720 57,750 7.70 7,700 71,044 

4.4.1 Storage Volume 

The maximum required volume needed for on on-site retention pond to attenuate a 24 hour 1:100-year storm is 

39,168 m3, this assumes all the volume is retained. This is under the assumption that the undeveloped areas will 

continue to drain to their respective road ditches, and the proposed pond will only attenuate run-off routed 

through the industrial development.  

4.4.2 Allowable Release Rate 

For the occurrence of a 1:100-year storm lasting longer than 24 hours, a control structure will be designed to limit 

the release rate to the pre-development release rate of 1.49 m3/s. Note that the release rate from the proposed 

pond will be limited to 1.49 m3/s as the remaining 1.23 m3 remains unchanged from pre-development conditions 

and discharges directly offsite and not directed to the pond.  

4.4.3 Future Development  

This analysis is based on a preliminary site plan, and for the purpose of this report is conceptual in nature. The site 

plan is subject to change in the future and detailed design and analysis will occur upon the finalization of site plans 

and subsequent approvals.  

5.0  SAFE BUILDING ELEVATION 

On October 22, 2021, Allnorth inquired with the Water Security Agency (WSA) in Saskatchewan about safe building 

elevations for the proposed development. The target was to assess safe building elevations based on the 1:500 

flood plain for Wascana Creek, located approximately 1,300m north of the site. WSA was unable to provide flood 

mapping west of Condie Road, as the existing flood plain information terminates at that point. Based on initial 

investigation and judgement of the WSA, the proposed development is not likely to be susceptible to flooding from 

Wascana Creek. There is, however, potential for flooding from local runoff within the site limits. The buildings within 
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the development will be set at elevations to prevent potential flooding, working alongside the grading of the site to 

keep run-off directed optimally. Refer to Appendix A for correspondence with the WSA. 

6.0  CONCLUSIONS 

The proposed site will manage run-off through a series of overland ditches, swales, and storm culverts. All of the run-

off within the industrial development will be directed to an on-site retention pond, designed to attenuate the run-off 

for a 24 hour 1:100-year storm in the Regina, SK area; a volume of approximately 39,168 m3. The remaining run-off 

from the landscaped areas will be discharged eastward of site and to Dewdney Avenue to the south. Any run-off 

beyond a 24 hour 1:100-year storm will be limited to the pre-development release rate of 1.49 m3/s. using a control 

structure.  

According to the WSA, the site is not likely susceptible to flooding from the Wascana Cree flood plain, only flooding 

from local run-off. Building elevations will be set to prevent flooding from on site drainage and graded to direct run-

off to the discharge points mentioned in previous sections.   
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We trust this report satisfies your requirements at this time and thank you for the opportunity to work with you on 

the project. If you have questions or concerns do not hesitate to contact our office. 

 

Yours truly, 

ALLNORTH CONSULTANTS LIMITED 

 

Prepared By: 

 

 Reviewed By: 

 

 

 

   

Liam Johnston, E.I.T.  

Civil Engineer in Training 

 Eric Langevin, P.Eng. 

Civil Engineer 
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