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Background 

 

The Red Deer River Municipal Users Group (RDRMUG or the Group) is an association of rural 

and urban municipalities within the Red Deer River Basin, and other municipalities near the 

basin who receive water from the Red Deer River. As of August 2009, the Group has about 40 

member municipalities, representing about 80% of the total population of the basin. (The Red 

Deer River Basin has a total 2006 population of about 256,000.) 

 

The Group provides a mechanism for the members to work together toward achieving common 

goals, and to ensure that the municipal perspective is considered in current and future water 

management decisions directly related to the Red Deer Basin, or that could have an impact on 

the Red Deer River Basin. The Group has a strong working relationship with the Red Deer River 

Watershed Alliance through common memberships and joint projects. The Council is kept 

informed of all RDRMUG initiatives.    

 

The RDRMUG engaged the services of Hart Water Management Consulting to assist the group 

toward creating a surface water Crown reservation for future municipal water use in the Red 

Deer River Basin. Hart Water Management prepared a report (November 2009) and a briefing 

document (March 2010) for discussion with the Minister of Environment and senior department 

officials. The briefing document was modified by the RDRMUG and meetings were held with 

government officials. A decision on the request was deferred by the provincial government 

pending completion of a public review process on water management in Alberta. 

In June 2014 the RDRMUG requested Hart Water Management to provide additional 

information on water management in the Red Deer River Basin with a view to updating their 

request for a Crown Reservation and considering additional measures to further their cause. 

The RDRMUG's original request to Hart Water Management is outlined in the Appendix to this 

report. Individual assignments were completed piecemeal and, when completed, were 

forwarded to the RDRMUG for review and comments over a period of about 12 months. This 

report is a compilation of information provided on the tasks assigned to Hart Water Management 

in June 2014.  
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Part A: River Characteristics 
A.1.  Introduction 

 

Surface water in the Red Deer River Basin is used for a variety of purposes, including municipal 

water supply, irrigation, livestock watering, waterfowl conservation, recreation, industry and 

maintaining the aquatic and riparian health of the streams. This analysis will focus on the 

mainstem Red Deer River since it is the primary source of water for urban municipal use. Red 

Deer River streamflow is highly variable from year to year and from season to season.  From a 

water supply perspective, the variability of stream flow is a major concern, particularly the 

magnitude, frequency and duration of low flows and drought. Glennifer Reservoir is used to 

reduce the impact of droughts and water supply-and-demand conflicts along the Red Deer River 

during low-flow periods. Despite the flow regulation capabilities of Glennifer Reservoir, the 

impact of droughts on water users and the natural aquatic and riparian communities remain a 

current issue, and may become even more of an issue if climate change reduces water 

availability and increases demands within the basin.  A good understanding of current and 

possible future hydrologic characteristics of the Red Deer River will help to identify water supply 

issues and methods to improve water supply security now and in the future. 

 

The objectives of the hydrologic component of this study are to: 
 

 identify historical and current climatic and water supply characteristics;  

 review evidence of climate change in streamflow historical records; 

 review studies of the potential impact of climate change on water availability in the Red 

Deer River; and, 

 determine the Red Deer River's historical contribution to meeting Alberta's 

apportionment commitment to Saskatchewan. 

 

A.2. Precipitation, Evapotranspiration and Runoff 

 

Precipitation in the form of rain and snow is the primary source of surface water runoff.  

Evapotranspiration (ET) is one of several factors that affect the amount of water available for 

producing runoff.  ET is the sum of evaporation and plant transpiration from the earth's land and 

water surface to the atmosphere.  In simple terms, water available for runoff would be net 

precipitation (precipitation minus ET) minus soil moisture and groundwater recharge.  However, 

numerous other factors come into play, such as winter snow accumulation and rapidity of spring 

thaws, rainfall duration and intensity, surface water storage, and glacial contributions.  A 

quantification of all aspects of the water cycle is beyond the scope of this study. 

 

Estimates of median annual precipitation in the Red Deer River Basin, based on eco-regional 

characteristics, is 393 mm (AMEC 2009).  To further examine precipitation characteristics in the 

Red Deer Basin, mean values at three locations are shown in Table A.1. Conditions at Medicine 

Hat are included in the table primarily to show the low runoff producing potential of the eastern 

portion of the basin, indicated by negative Net Precipitation. Conditions at Medicine Hat would 

be similar to those at Oyen and Bindloss in the Red Deer River Basin.   
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TABLE A.1 

Precipitation Characteristics  

at Three Locations Along the Red Deer River 
 

Location 

Precipitation 

Mean 

ET (mm) 

Net 

Precip. 

(Precip 

minus ET 

in mm) 

Mean 

Annual 

Precipitation 

(mm) 

Rainfall 

(mm) 

Snow 

(Moisture 

Equivalent 

mm) 

Red Deer 

Drumheller 

Bindloss 

487 

372 

306 

384 

372 

246 

103 

70 

60 

401 

N/A 

N/A 

+86 

Medicine 

Hat 

323 245 78 359 -36 

 Sources: Environment Canada climatic normals for 30-year period 1981-2010. 

   (http://www.climate.weatheroffice.ec.gc.ca/climateData/canada_e.html). 

   Also AMEC 2009. 

 

Precipitation and runoff are highly variable, from high in the mountainous areas of the western 

part of the basin, to low in the grassland area of the east. The eastern part of the basin is the 

most drought-prone area of Alberta (Nemanishen 1998). 

 

A.3. Streamflow 

 

Streamflow characteristics at three hydrometric stations along the Red Deer River have been 

analysed (Table A.2). 

 

For the purpose of this study, the following definitions are used: 

 

 NNaattuurraall  ffllooww (or discharge) is flow that is not noticeably affected by direct human 

activities such as reservoir operation, water withdrawals, diversions or releases.  The 

flow may, however, be indirectly affected by human activities such as land use changes. 

 RReegguullaatteedd  ffllooww is flow that is noticeably affected by direct human activities. 

 HHiissttoorriiccaall  ffllooww  oorr  rreeccoorrddeedd  ffllooww is the discharge recorded at a hydrometric station.  It 

often includes a combination of regulated and natural flows. 

 NNaattuurraalliizzeedd  ffllooww is an estimate of natural flow at a site, calculated by adjusting the 

historical flow record to remove the effects of regulation.  The current study used 

naturalized discharges as published by Alberta Environment (2004 and updates) at a 

weekly time increment.  Alberta Environment’s naturalized flows included estimated 

discharges to fill portions of the record when historical data were missing, and are 

available for 1912 to 2009 inclusive. 

 AAnnnnuuaall  ffllooww  vvoolluummee is the total volume of flow for an entire year (January to December). 

 SSuummmmeerr  ffllooww  vvoolluummee is of particular interest for because irrigation water demands occur 

primarily in the summer and it has a significant impact on river withdrawals and reservoir 

operations.  For the current study, the summer period was defined as 01 May–

31 October. 

http://www.climate.weatheroffice.ec.gc.ca/climateData/canada_e.html
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 SSuummmmeerr  llooww  ffllooww is of interest for in-stream flow needs and for irrigation. The statistics 

used to characterize the summer low flow is the lowest 7-day mean discharge during the 

May–October period each year. 

 WWiinntteerr  llooww  ffllooww  is generally lower than summer low flow, and is of interest for in-stream 

flow needs and for year-round water demands such as municipal, domestic and 

industrial needs. The statistic used to characterize the winter low flow is the lowest 7-day 

mean discharge during the November–March period each year. 

 

TABLE A.2 

Hydrometric Stations Analyzed Along the Red Deer River 

Notes: 1. WTP = Municipal Water Treatment Plant. 

 2. WWTP = Municipal Wastewater Treatment Plant. 

 3. WID and EID = Western and Eastern Irrigation Districts, respectively. 

 4. Natural Flow Data extends from 1912–2009. Recorded flow periods are variable but all are long-term     

 stations.  

 5. Sources:  Alberta Environment (2004 and updates) and Water Survey of Canada    

      (http://www.wsc.ec.gc.ca/hydat/H2O/index_e.cfm). 

 

The historical reconstructed naturalized flows for the three hydrometric stations are shown in 

Figures A.1 to A.3. Observations from a review of the three hydrographs are as follows: 

 

 The mean annual volume increases only slightly from the City of Red Deer to Bindloss, 

indicating the low flow contribution from the drainage areas downstream of Red Deer. 

About 85% of the water in the Red Deer River is generated in the mountainous and 

foothills regions in the western part of the basin. 

 All three hydrographs indicate prolonged droughts with consecutive years of below 

average flows roughly spanning years 1929 to 1942, 1956 to 1964, and 1975 to 1985. 

These are the years when water supply and instream flow deficits are likely to occur.  

 The hydrographs show an apparent trend for decreasing flows which is largely due to 

back to back high flows in 1915 and 1916. These high flows early in the period of record 

may be coincidental. Care must be taken to not misinterpret this as a trend due to 

climate change without more detailed analyses. More on that later. 

 

 

 

Station 

No. 
Station Name Land Location Location Notes 

05CC002 Red Deer River at 

Red Deer 

SE 20-38-27 

W4M 

Downstream of WTP; upstream of 

Waskasoo Creek and WWTP. 

05CE001 Red Deer River at 

Drumheller 

SE 11-29-20 

W4M 

Downstream of Michichi Creek and 

WTP; upstream of Rosebud River and 

WWTP. 

05CK004 Red Deer River 

near Bindloss 

SE 25-22-03-

W4M 

Red Deer River recorded flows are 

supplemented by Bow River return 

flows from the WID and EID. 
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FIGURE A.1 

Annual Naturalized Discharge for Red Deer River at Red Deer, 1912 - 2009 

 

 

 
FIGURE A.2 

Annual Naturalized Discharge for Red Deer River at Drumheller, 1912 - 2009 

 

 

 
FIGURE A.3 

Annual Naturalized Discharge for Red Deer River near Bindloss, 1912 - 2009 
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Key characteristics of naturalized flow data (1912 to 2009) and recorded flow data (1984 to 

2013) are summarized in Table A.3. The full range for which naturalized data are available, 

1912 to 2009, is used to include the all three major drought periods. Recorded flow data are not 

available for the full range. The 29-year post Dickson Dam period 1984 to 2013 was used to 

demonstrate the primary impacts of Glennifer Reservoir on streamflow. The 30-year period is 

sufficiently long to capture the post-dam statistical characteristics of the river at the three 

locations. 

 

TABLE A.3 

Statistical Characteristics of Streamflow at 

Three Hydrometric Stations in the Red Deer River Basin 

 

Annual Volume

Upper Quartile  (dam3) 1,829,200          1,831,500 2,123,800          2,114,500 2,195,800          2,276,900 

Median (dam3) 1,368,200          1,390,200 1,544,700          1,728,500 1,603,800          1,890,200 

Lower Quartile 1,018,800          1,059,300 1,154,700          1,148,700 1,164,000          1,324,200 

Minimum (dam3) 660,100                680,900 742,300                784,000 758,000                904,400 

Summer Volume (May–Oct)

Median (dam3)      1,013,800         894,100      1,151,300      1,011,200      1,165,400      1,293,800 

Minimum (dam3)         453,800         419,900         483,700         458,200         455,100         604,700 

Summer Low Flow

Median 7-day minimum (m3/s) 21.2 22.5 23.5              23.7 24.9 28.3

Minimum 7-day (m3/s) 10.5 15.9 10.2                9.0 4.3 14.5

Winter Low Flow (Nov–Mar)

Median 7-day minimum (m3/s)                5.7 16.0                5.6              14.6                4.7 13.6

Minimum 7-day (m3/s) 0.8 13.5 0.1                8.7 0.0 8.7

Statistic

Red Deer River Red Deer River at 

Drumheller

Red Deer River near 

Bindlossat Red Deer

Naturalized 

1912-2009

Historical 

1984-2013

Historical 

1984-2013

Naturalized 

1912-2009

Historical 

1984-2013

Naturalized 

1912-2009

Data sources:  Alberta Environment (2004 and updates) 

                           Water Survey of Canada  (http://www.wsc.ec.gc.ca/hydat/H2O/index_e.cfm) 

 
Observations from Table A.3 are as follows: 
 

 Under natural conditions, about 75% of the median annual flow occurs during the 
summer months. Under regulated conditions, the summer contribution reduces to about 
64%. A portion of the summer flows are retained in Glennifer Reservoir and later 
released to supplement winter flow all along the river. 

 The most significant difference between natural flow and regulated flow is the increase 
in winter low flow. Under natural conditions, winter flows frequently drop to very low 
levels, particularly in the lower reaches of the river. This has caused water supply and 
water quality issues. Dickson Dam regulation substantially increases winter flows, 
however, not to the extent of meeting the winter WCOs (16.0 m3/s) at all times. When 
the flow drops below the WCOs, junior licensees that are subject to the WCOs are 
required to cease diverting.      
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 Note that the summer 
historical flow at Bindloss 
includes irrigation return flow 
from the Western and 
Eastern Irrigation Districts. 
These two districts are 
sourced from the Bow River, 
hence the flow near Bindloss 
includes some Bow River 
water. Return flow from the 
WID and EID entering the 
Red Deer River has been 
estimated to be about 
100,000 dam3 in recent years 
(AMEC 2009). 

 
To further demonstrate the 

relationship between naturalized and 

recorded flows at the three 

hydrometric stations, average weekly 

flows were plotted for period 2000 to 

2009 (Figure A.4). The differences 

between the plots provide an 

indication of the impact of the current 

level of flow regulation and use.   

 

The hydrograph shape at the three 

locations is similar with a minor peak 

in April primarily due to snowmelt 

runoff on the prairies, and a major 

peak in June due to a combination of 

mountain snowmelt and June 

rainfall. Peak flows are retained in 

Glennifer Reservoir and later 

released to meet consumptive uses 

and supplement winter instream 

flows.  

 
Regulation has had little effect on 
annual flow volumes, but it has 
reduced the summer peak flows  and 
substantially increased winter low 
flows. 

 

Red Deer River at Red Deer 2000-2009

Red Deer River at Drumheller 2000-2009

Red Deer River near Bindloss
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Naturalized Flow, 2000 to 2009 
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The differences in average natural and recorded flow volumes gives an indication of the 

average net water use (gross withdrawals minus return flows) in the 2000 to 2009 period at the 

three locations. These computations give an average net water use of 4000 dam3 at Red Deer, 

of 30,000 dam3 at Drumheller, and of 44,000 dam3 near Bindloss (allowing for 100,000 dam3 of 

Bow River return flow in the Bindloss recorded flow). This level of net water use is less than 3% 

of the naturalized flow at all three locations. These conclusions are subject to the accuracy of 

the hydrometric data and reconstructed natural flow. 

 

A.4. Water Sharing with Saskatchewan 

 

The general principle of the 1969 Master Agreement on Apportionment is that the waters of 

eastward-flowing rivers are to be divided equitably between Alberta and Saskatchewan.  Alberta 

is entitled to consume or store one-half of the total 

apportionable flow of the South Saskatchewan River and 

Red Deer River.  Alberta has the option of considering the 

South Saskatchewan and Red Deer River basins as a single 

basin for apportionment calculations.  The agreement 

includes a clause that allows Alberta to take a minimum 

annual “prior allocation” volume of 2,590,000 dam3 

(2,100,000 acre-feet), even if that amount is more than 50% 

of the annual volume, provided that a minimum flow of 

42.5 m3/s (1500 cfs) or 50% of the instantaneous natural 

flow, whichever is less, is maintained at the provincial 

boundary. 

 

Apportionable flows, Saskatchewan entitlements, and actual deliveries to Saskatchewan from 

1970 to 2006 are illustrated in Figure A.5.  The required delivery shown in the figure is 

computed simply as 50% of the apportionable flow of the combined South Saskatchewan and 

Red Deer Rivers.  The figure shows that Alberta has met its commitments and that surplus 

deliveries have been made each year since the agreement was implemented.  Surplus deliveries 

have averaged 2,573,000 dam3, varying from a low of 350,000 dam3 in 2001 to a high of 

5,498,000 dam3 in 2005.  On average, Alberta has passed 81% of the apportionable flow to 

Saskatchewan, compared to the 50% required under the agreement.  Surplus deliveries are 

typically highest in June and lowest in August.  Surplus deliveries also commonly occur 

throughout the winter. 

 

Apportionable flow of the 
South Saskatchewan River at 
the Alberta-Saskatchewan 
Border is the natural flow of 
the South Saskatchewan River 
downstream of its confluence 
with the Red Deer River, 
minus U.S. withdrawals from 
the St. Mary River system in 
Montana. 
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FIGURE A.5 

South Saskatchewan River Apportionable Flow, Recorded Flow  

and Downstream Entitlement, 1970–2006 

 

AESRD (2002) examined the recorded and naturalized flows of the major rivers in the SSRB to 

evaluate their relative contribution to Alberta’s apportionment commitments.  The analysis was 

based on the period 1975 to 1995, which was the latest 21-year period for which natural flow 

calculations were available at the time.  Alberta Environment drew the following conclusions: 
 

 The Red Deer River Sub-basin passes a relatively constant 98% of its natural flow to 

Saskatchewan. 

 The Bow River Sub-basin delivery to Saskatchewan has varied from 58% to 86% of its 

natural flow, with an average of 72%. 

 The Oldman River Sub-basin has delivered between 41% and 92% of its apportionable 

flow, with an average of 69%. 

 Alberta’s surplus deliveries during low-flow years could increase in the future as a result 

of recently established In-stream Objectives and Water Conservation Objectives (in-

stream flow requirements) implemented for the Medicine Hat reach of the South 

Saskatchewan River, as well as other reaches of the system.  These in-stream flow 

requirements may increase the flow delivered to Saskatchewan in low natural flow years. 

 

A.5. Climate Change 

 

Global Climate Model (GCM) projections indicate that temperatures in the SSRB will probably 

rise in response to increased greenhouse gasses in the atmosphere. There is less certainty 

about precipitation, particularly on a regional level and in mountainous areas.  Some GCMs 

project decreases in precipitation, but most project increases.  Much of the increase in both 

temperature and precipitation is weighted toward the winter and spring months (Matrz et al. 

2007). 

 

The National Water Research Institute used hydrologic modelling to assess the effect of 

projected climate change on stream flows in the SSRB in Alberta and Saskatchewan (Martz 
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et al., 2007).  A range of five GCM climate projections and economic and environmental 

responses for a period centered on 2050 was used to predict the potential range of impacts on 

surface water supply in the basin. Using a similar approach but with six different GCM runs, 

Golder Associates (2012) predicted the potential range of impacts of climate change on flows in 

Alberta's South Saskatchewan Regional Planning Area. Conclusions related to impact on water 

supplies in the Red Deer River Basin circa 2050 are given in Table A.4. 

 

Observations from review of Table A.4 are as follows: 
 

 Despite the increased precipitation for most model runs, stream flows were predicted to 

decrease by about 13%, on average.  

 The range of possible impacts is very high for both studies, but somewhat more 

pessimistic for the Golder study. The Golder study predicted no increases in runoff, even 

for the model run with the least increase in temperature and wettest climate scenario. 

 

The determinations of impacts on streamflow are very sensitive to the selected GCM runs and 

the environmental and economic scenarios. Changes in the model runs and the scenarios affect 

the outcome dramatically. Hence, the findings of these studies should be considered general 

guides to potential outcomes rather that predictions (Martz et al. 2007).   

 

Findings for other streams in the SSRB indicated a similarly wide range of possible impacts, but 

reductions in annual flow volumes were less extreme in magnitude than for the Red Deer River. 

 

In the face of such large uncertainties in projected impacts on water resources, it is difficult to 

formulate meaningful next steps toward adaptations in water management. An international 

assembly of researchers, water managers, and environmental scientists reviewed 11 case 

studies of climate change impacts on water resources within global mountainous areas. The 

objectives were to make recommendations on global research needs for the advancement of 

water management adaptations under climate change conditions. They concluded that current 

water management regimes will likely be inadequate under a changed climate, but 

determination of better methods are hampered by a limited understanding of climate change 

and the hydrologic response to that change. The highest priority for research is to improve 

projections of precipitation, particularly in the mountainous areas. Considering that the GCM 

projections analysed in the most recent IPCC report were unable to agree on the sign (+ or -) of 

the precipitation change let alone the magnitude, uncertainties in other components of the 

hydrologic cycle seem to be minor in comparison (Viviroli et al. 2011).  

 

In the meantime, robust analyses of natural flow data should be conducted periodically to 

determine if significant trends exist, and the potential long term impact on streamflow if the 

trends persist.  
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TABLE A.4 

Projected Changes in Natural Flow Due to Climate Change, Circa 2050 
 

Location 

Projected Change in Natural  

Annual Flow Volume (%) 

Minimum 

Scenario 
Mean 

Maximum 

Scenario 

Martz et al. 2007    

    Red Deer River at Red Deer -30% -13% +10% 

    Red Deer River at Drumheller -32% -13% +12% 

    Red Deer River near Bindloss -32% -13% +13% 

Golder and Associates 2010    

   Red Deer River at Sundre -29% -10% -2% 

   Red Deer River near Nevis -41% -14% -5% 

   Red Deer River at Drumheller -41% -10% -2% 

   Red Deer River near Bindloss -44% -13% -7% 

  

 

A.6. Streamflow Trends 

 

Three recent studies have been conducted to identify and quantify streamflow trends in recorded 

flows in western Canada and the United States, including the SSRB in Alberta.  The Mann-

Kendall non-parametric rank correlation test is generally used to detect streamflow trends 

because of the usual non-normality of hydrologic data. A simpler approach would be the 

development of a trend line using a least squares regression analysis. However the trend line 

approach is considered to be inferior because the method is highly sensitive to conditions at the 

start and end periods of the hydrometric record.  

 

For this report, it is assumed that if the Mann-Kendall analysis concludes that if the non-trend 

probability (p-value) is less than 0.05 (5%) a significant trend exists (with a 95% level of 

confidence). If the p-value is less than 0.10 (10%) but greater than 0.50, the analysis concludes 

that a trend is probable. Key findings of previous studies with respect to the Red Deer River 

Basin are summarized below. 

 

Seneka (2004) assessed the total annual flow at several locations in Alberta, including the Red 

Deer River at Red Deer. The flow analysis utilized naturalized flows extending through 2001.  

The Red Deer River at Red Deer showed decreasing trends, but the trends were not significant 

at the 95% or the 90% levels of confidence.   

 

Rood et al. (2005) analyzed annual flow volumes for 31 locations in Alberta, B.C. and the 

north-western U.S., of which only one was located in the Red Deer River Basin -- Red Deer 

River at Red Deer. The study used recorded flows rather than the naturalized flows examined 

by Seneka (2004). The examined period of record was 1913 to 1930 and 1936 to 2002. The 

study indicated probable decreasing trends for the Red Deer hydrometric station. The major 

difference between the Rood and the Seneka studies is that Seneka used Alberta 

Environment’s reconstructed natural flow in his analysis, while Rood used Water Survey of 
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Canada’s recorded flows.  Recorded flow reflects historical levels of water use and regulations, 

while naturalized flow has the impact of regulation and significant water uses removed.   

 

In a follow-up study, Rood et al. (2007) examined two natural flow stations in the SSRB, Bow 

River at Banff (1911 to 2005) and Waterton River near Waterton Park (1908 to 2005), and one 

near-natural flow station, Red Deer River at Red Deer prior to regulation by Dickson Dam (1913 

to 1930 and 1936 to 1979).  The objective of the follow-up study was to investigate historic 

changes in seasonality of stream flow from relatively pristine watersheds.  Trend analyses were 

conducted for individual months using similar techniques as was used in the 2005 study.  

Positive (increasing flow) and negative (decreasing flow) change rates were computed based on 

the sign (+ or -) and slope of the linear regression (b-value in the standard linear regression 

equation; Y = a + bX) divided by the mean flow for the month.  The results of the analysis are 

summarized in Figure A.6. 

 

 
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE A.6      Percent Change Rates Based on Slope of the  

Regression Equation for Monthly Flow 

 

The largest decline in flows was detected for the Red Deer River, but Rood cautions that this 

analysis assessed a limited record length that began with high flows and ended with a low flow 

period. This probably exaggerated the seasonal pattern of flows. 

 

These previous studies were updated by re-running the Mann-Kendall analysis using 
naturalized annual flows at Red Deer, at Drumheller and near Bindloss for the period 1912 
to 2009. All three stations show negative tendencies; none show significant trends at 95% 
(p-value < 0.05) or 90% (p-value < 0.10) levels of confidence. The p-values for Red Deer, 
Drumheller and Bindloss were 0.30, 0.40 and 0.33, respectively. 
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A.7. Instream Flow Requirements in the Red Deer River Basin. 

 

Two levels of instream flow requirements have been established, are currently in place, and 

influence water management and water use in the Red Deer River Basin. These constraints are 

referred to as Water Conservation Objectives (WCOs) and Instream Objectives (IOs). Both were 

established by AESRD to protect instream aquatic and riparian eco-systems, and high priority 

uses of the streams, such as traditional agriculture uses, rural domestic uses and wastewater 

assimilation.  

 

Phase 2 of the Water Management Plan for the SSRB addressed the need for and magnitude of 

WCOs to protect all or a part of the aquatic environment and other in-stream uses of water in our 

main river systems.  The strategy was to strike a publicly acceptable balance between 

environmental protection and consumptive use to support economic development and quality of 

life. 

 

The aquatic environment in many reaches of the mainstem streams in the SSRB have been 

negatively impacted; particularly the lower reaches of the Bow, Oldman, St. Mary Rivers.  In 

these reaches, flow regulation and water diversions have modified river flows to the extent that 

cottonwood forests have diminished, fish habitat has been reduced and water quality has 

deteriorated.  Clipperton et al. (2003) conducted a study to determine the river flows necessary 

to restore and provide a high level of protection for the aquatic environment.  The study 

considered: 
 

 fish habitat 

 riparian vegetation (cottonwood forests) 

 water quality 

 channel maintenance. 

 

A guiding principle in determining the in-stream flow 

requirements was flow variability, sometimes referred to as 

the “natural flow paradigm” (sidebar).  Flow variability 

plays an important role in creating the natural eco-system.  

The current biological view is that flows that mimic natural 

variability are a key factor in restoring and protecting the 

aquatic environment. 

 

The process for developing WCOs involved an iterative approach whereby scenarios assuming 

various levels of aquatic protection and consumptive uses were tested using simulation 

modelling.  Performance of each scenario in meeting in-stream objectives and consumptive 

uses were reviewed with four Basin Advisory Committees (BACs) representing the public in each 

of the four sub-basins.  Public meetings were also held throughout the basin.  The combined 

recommendations of the BACs were the primary basis for the plan.  The plan was approved by 

the Alberta Government in August 2006. WCOs in the SSRB were formally established in 

January 2007 (Alberta Environment 2007A). 

 

The “natural flow paradigm” is 
becoming widely accepted among 
aquatic scientists and natural 
resource agencies around the 
world.  Aquatic ecosystems have 
adapted to long-term variability in 
flow magnitude, frequency, 
duration, timing, and rate of 
change.  Maintaining a similar 
pattern of flow variability is critical 
to the long-term sustainability and 
biodiversity of the aquatic and 
associated eco-systems. 
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The WCOs vary by river reach and are indexed to natural flow, thus maintaining some of the 

variability of the natural flow regime.  The WCOs and IOs established in the Red Deer River 

Basin are provided in Table A.5. 

 

 

TABLE A.5 
In-stream Flow Requirements in the Red Deer River Basin 

 
 

Location  WCO or IO 1 Application of the WCO or IO 

Red Deer River WCOs 

 Dickson Dam to Blindman 
River confluence 

WCO = max (0.45Qnat 

or 16.0 m3/s)2 

Applications received or licences issued 
after 1 May 2005.  

 Blindman River 
confluence to Sask. 
border 

WCO = max (0.45Qnat 
or 16.0 m3/s) 

Applications received or licences issued 
after 1 May 2005 with withdrawals 
between Nov to Mar, inclusive. 

WCO = max (0.45Qnat 
or 10.0 m3/s) 

Applications received or licences issued 
after 1 May 2005 with withdrawals 
between Apr and Oct inclusive. 

 Upstream of Glennifer 
Reservoir 

WCO = max (0.45Qnat 
or 1.1*IO) 

Applications received or licences issued 
after 1 May 2005. 

Red Deer River Tributary WCOs 

 All tributaries WCO = max (0.45Qnat 
or 1.1*IO) 

Applications received or licences issued 
after 1 May 2005.  

Red Deer River IOs 

 All Red Deer River 
reaches 

IO = 8.5 m3/s For water withdrawals from May 1 to 
September 30. 

IO = 4.25 m3/s For water withdrawals from October 1 to 
April 30. 

Red Deer River Tributary IOs 

 All tributaries Variable by week or by month. Often based on Tennant-Tessman  
hydrologic methodology (inset). 

Table Notes: 

 WCOs and IOs listed in the table are based on AESRD reports (2003A and 2007A). 

 Not all licences have instream flow constraints. Some have only nominal constraints that are less 

than those noted in this table. 

 Not all tributaries have IOs or WCOs. 
 

 

Water licences issued since about February 1997 usually contain a condition indicating 

that the licence may be amended to include a WCO when one has been established. On 

amended licences, the licensee would be required to cease diverting when flows are less 

than the WCO. It is not known whether or not AESRD will follow up with revising the 

instream requirements on licences that have the provision. 
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On 16 January 2007, AESRD established 

16.0 m3/s as the November to March (winter) 

Water Conservation Objective from Dickson Dam 

to the Saskatchewan Border (Alberta 

Environment, 2007A).  The document 

establishing the WCO indicated that it would 

apply to, 
 

“… any applications received or licences 

 issued after 1 May 2005.” (See Inset) 

 

This decision gave new significance to flows 

along the river, and, in particular, the 16.0 m3/s release from Dickson Dam.  When November to 

March flows drop below 16.0 m3/s, water users with licences issued after 1 May 2005 are 

required (or, in some cases, will be required when all requirements for implementation of the 

WCOs are in place) to cease withdrawing water.  This would apply to several regional municipal 

and rural domestic projects that have been 

licensed since 2005 (Table A.6).  

 

Water Survey of Canada daily flow records for 

January to March, and November and December 

were reviewed to determine the frequency that 

the flow dropped below the minimum winter WCO 

(16.0 m3/s) since establishment of the WCOs in 

2005. The results are shown in Table A.7. (Most 

of the streamflow measurements were taken 

under ice conditions; their accuracy may be 

questioned.)  There would be few if any licensed 

water users that would be impacted by WCO 

requirements during the summer season. It is 

unlikely that any water users subject to IOs would 

affected by low flows.  

 

Licensed water users who are subject to the 

WCOs could be frequently impacted by low flows during the winter months. Some could be 

affected for 70 or more days during a three month period (winter of 2009/2010 for instance) if 

AESRD continues to operate Glennifer Reservoir as they have in the past. Many of the deficits 

to the WCO are small and unlikely to be enforced considering the high impact on water users 

and minimal impact on the aquatic ecosystem. However, the frequency of deficits greater than 

0.5 m3/s in the recorded flow remains significant (Table A.8). 

Tennant Tessman In-stream Flows for Fish 

Monthly Flow 
Condition 

Required Monthly 
Flow 

MMF <40% MAF MMF 

40% MAF <MMF <MAF 40% MAF 

MMF >MAF 40% MAF 

Flushing Flow 
Requirements 

200% MAF for 14-
day period during 
month of highest 
runoff 

MMF = Mean Monthly Flow 

MAF = Mean Annual Flow 
 

WCO Implementation Date 

The wording on the WCO decision 

document for the Red Deer Basin 

requires clarification by AESRD. A strict 

interpretation of the decision document 

would mean that the May 1 date relates 

to the date the licence was issued. (The 

licence issuing date is always later than 

the application date.) Informal 

discussions with AESRD staff suggest 

that May 1, 2005 is relative to the 

application (priority) date rather than the 

issuing date. A review of recent licences 

indicates that the May 1, 2005 could be 

relevant to either the application date or 

the issuing date. Clarification from 

AESRD has been sought.  
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TABLE A.6 

Summary of Urban Municipal Licences in the Red Deer River Basin 

  
Licensee Priority Date Volume Div Rate Losses Ret Flow Conditions

Issued dam3 m3/s dam3 dam3

Sundre 20030806001 2004 76 0.02 IO (Retro Provision). GW source.

20030806001 2004 173 0.02 IO (Retro Provision). GW source.

Mtn View RWSC 19750702001 19801231 9,963 0.317 2,986 5,970 No Min Q

20011126010 20140822 3,381       WCO1 (Red Deer Hydrometric Station)

        Application 20011126010 11,500 Unknown

Red Deer 19050114001 19830303 572 1.189 0 18,873 No Min Q

19570604002 19830303 13,519 1.189 No Min Q

19800620007 19830303 6,898 1.189 No Min Q

20011001003 20070712 6,559 1.19 WCO1 (Red Deer Hydrometric Station)

N Red Deer RWSC 20011001001 20060803 13,391 0.54 IO (Retro Provision).

Stettler 19821208001 19850913 1,696 0.019 No Min Q

Hwy 12/21 RWSC 20060317001 20070705 396 0.03 WCO2 (Drumheller Hydrometric Station)

S MCClellan RWSC 20031216001 20090723 2,623 WCO2 (Drumheller Hydrometric Station). 

Shortage plan.

20070710003 20090723 2,923 WCO2 (Drumheller Hydrometric Station). 

Shortage plan.

Three Hills 19801223003 19850916 1,579 0.122 49 1,335 No Min Q. Storage available.

Trochu 20010824001 358 0.011 Min Q = 4.24 (Drumheller Q)

20080729001 20081121 0 0.025 WCO2 (Drumheller Hydrometric Station)

Kneehill County 20050816001 20050926 146 0.011 0 0 IO (Retro Provision)

Thru works of Three Hills; Shortage plan

Mt Vernon Co-op 20080318001 20080911 72 0.005 WCO2 (Drumheller Q). Thru works of Three 

Hills. Shortage Plan.

Drumheller 19150722001 19840723 249 0.144 768 3286 No Min Q

19580129001 19840723 861 0.144 No Min Q

19800721005 19840723 2,997 0.144 No Min Q

Aqua RWSC 20031128001 20061003 2350 0.075 IO (Retro Provision).  Thru Drumheller works.

Morrin 20040611001 2008 49 0.004 IO (Retro Provision). Thru Drumheller works.

Starland County 20040608001 2008 42 0.003 IO (Retro Provision). Thru Drumheller works.

Valley South Co-op 20000302001 20010409 74 0.006 No Min Q. GW source (near Empress).

Table Notes

WCO1 =  Max(0.45*Qnat; 16.0 m3/s)

WCO2 = Nov-Mar: Max(0.45*Qnat; 16.0 m3/s)

Oct-Apr: Max(0.45*Qnat; 10.0 m3/s) 

IO = Min Q: May-Sept 8.49; Oct-Apr 4.24 (Retroactive)
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TABLE A.7 

Number of Days that the Red Deer River Recorded Flow Was Less than the  

Winter Minimum WCO, 2005 to 2013 

 

Red Deer Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2005 22 16 2 0 0 0 0

2006 0 10 0 0 0 6 3

2007 4 12 3 0 0 0 0

2008 13 8 0 0 0 0 2

2009 0 0 0 0 0 0 22

2010 29 28 4 0 0 5 26

2011 31 21 5 0 0 0 0

2012 0 0 0 0 0 2 0

2013 4 0 0 0 0 0 0

% of days 37% 38% 5% 0% 0% 5% 19%

Drumheller

2005 21 7 0 0 0 0 0

2006 1 10 0 0 0 6 1

2007 3 1 0 0 0 0 0

2008 12 10 1 0 0 6 15

2009 6 5 0 0 0 3 31

2010 25 11 0 0 0 6 13

2011 5 9 1 0 0 0 0

2012 0 0 0 0 0 2 3

2013 1 1 1 0 0 2 9

% of days 27% 21% 1% 0% 0% 9% 26%

Bindloss

2005 27 21 3 0 0 0 0

2006 0 0 0 0 0 0 0

2007 9 23 0 0 0 6 31

2008 31 9 0 0 0 0 22

2009 31 28 17 0 0 1 31

2010 22 19 0 0 0 7 12

2011 29 28 15 0 0 1 8

2012 0 0 0 0 0 1 10

2013 17 1 0 0 0 0 5

% of days 59% 51% 13% 0% 0% 6% 43%  
 

 

TABLE A.8 

Percent of Days that the Red Deer River Recorded Flow Was Less than the  

Winter Minimum WCO by More than 0.5 m3/s, 2005 to 2013 

 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Red Deer

% of days 30% 25% 4% 0% 0% 0% 0% 0% 0% 0% 4% 13%

Drum

% of days 22% 12% 0% 0% 0% 0% 0% 0% 0% 0% 7% 19%

Bindloss

% of days 48% 40% 10% 0% 0% 0% 0% 0% 0% 0% 5% 36%
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Part B: Red Deer River Contribution to SSRB Interprovincial 

Apportionment 
 

Residents of the Red Deer River Sub-basin have long expressed concerns that, because of 

Alberta's apportionment commitments to Saskatchewan, continued development and use of the 

water resources of the Bow and Oldman Rivers may limit development and use of the water 

resources of the Red Deer River. The purpose of this document is to review past studies and 

decisions related to the respective contributions of the Red Deer, Bow and Oldman Rivers to 

meeting apportionment commitments, and to determine the implications for the future use of 

water from the Red Deer River. 

 

B.1.  The Apportionment Agreement 

 

This section describes Alberta's apportionment commitment to Saskatchewan for the South 

Saskatchewan River and provides some insight on 

administration of the apportionment agreement and the Red 

Deer River's contribution.  

 

The general principle of the 1969 Master Agreement on 

Apportionment is that the waters of eastward-flowing rivers 

are to be divided equitably between Alberta and 

Saskatchewan.  Alberta is entitled to consume or store one-

half of the total apportionable flow of the South 

Saskatchewan River and Red Deer River.  Alberta has the 

option of considering the South Saskatchewan and Red Deer 

River basins as a single basin for apportionment calculations.  

Alberta has chosen that option. The agreement includes a 

clause that allows Alberta to take a minimum annual “prior 

allocation” volume of 2,590,000 dam3 (2,100,000 acre-feet), 

even if that amount is more than 50% of the annual volume, provided that a minimum flow of 

42.5 m3/s (1500 cfs) or 50% of the instantaneous natural flow, whichever is less, is maintained 

at the provincial boundary. Apart from the instantaneous flow requirement, the apportionment 

agreement is administered on a calendar-year basis. 

 

Apportionable flows, Saskatchewan entitlements, and actual deliveries to Saskatchewan from 

1970 to 2013 are illustrated in Figure B.1.  The required delivery shown in the figure is 

computed simply as 50% of the apportionable flow of the combined South Saskatchewan and 

Red Deer Rivers. The figure shows that Alberta has met its commitments and that surplus 

deliveries have been made each year since the agreement was implemented.  Surplus deliveries 

have averaged 2,573,000 dam3, varying from a low of 350,000 dam3 in 2001 to a high of 

5,498,000 dam3 in 2005.  On average, Alberta has passed 81% of the apportionable flow to 

Saskatchewan compared to the 50% required under the agreement.  Surplus deliveries are 

typically highest in June and lowest in August, and commonly occur throughout the winter. 

Apportionable flow of the 
South Saskatchewan River at 
the Alberta-Saskatchewan 
Border is the natural flow of 
the South Saskatchewan River 
downstream of its confluence 
with the Red Deer River, 
minus U.S. withdrawals from 
the St. Mary River system in 
Montana. Apportionable flow 
equals natural flow for the Red 
Deer and Bow Rivers.  
Apportionable flow is less than 
natural flow for the Oldman 
River. 
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Figure B.1 

South Saskatchewan River Apportionable Flow, Recorded Flow 
and Downstream Entitlement, 1970–2006 

 

 AESRD (2002) examined the recorded and naturalized flows of the major rivers in the SSRB to 

evaluate their relative contributions to Alberta’s apportionment commitments.  The analysis was 

based on the period 1975 to 1995, which was the latest 21-year period for which natural flow 

calculations were available at the time.  AESRD drew the following conclusions: 

 The Red Deer River Sub-basin passed a relatively constant 98% of its natural flow to 

Saskatchewan. 

 The Bow River Sub-basin delivery to Saskatchewan varied from 58% to 86% of its 

natural flow, with an average of 72%. 

 The Oldman River Sub-basin  delivered between 41% and 92% of its apportionable flow, 

with an average of 69%. 

 Alberta’s surplus deliveries during low-flow years could increase in the future as a result 

of recently established In-stream Objectives (IOs) and Water 

Conservation Objectives (WCOs), both of which are in-

stream flow requirements established for the Medicine Hat 

reach of the South Saskatchewan River, as well as other 

reaches of the system.   

 

To further examine the Red Deer River's contribution to 
apportionment, the Red Deer River contributions for 2006 to 2013 
were calculated and are shown on Figure B.2. The calculation were 
based on data taken from Prairie Provinces Water Board (PPWB) annual reports. The PPWB is 
the agency responsible for monitoring and administering the interprovincial Apportionment 
Agreement. As such, they estimate natural flow on the Red Deer River on a quarter-year time 
basis by monitoring streamflow (recorded flow) and "major net uses" (withdrawals minus return 
flows) within the sub-basin. "Minor uses" are not included in the estimation of natural flow. A 
1995 report on the computation procedure indicated that Red Deer River major licensed uses 
considered in the computations were Glennifer Lake Reservoir evaporation, Sheerness 
Diversion and Deadfish Diversion (Alberta Environmental Protection, 1995). The total of these 
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three major licensed uses represent only 0.49 % of the mean natural flow of the South 
Saskatchewan River downstream of the Red Deer River confluence -- almost inconsequential to 
apportionment considerations. Furthermore, actual uses are usually less than licensed uses. 
 
 

3. Recorded flow excludes Bow R RF.

1. Data source: PPWB Annual Reports

2. Bow R RF = Bow River Return Flow
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Figure B.2 

Contribution of the Red Deer River to Apportionment, 2006 to 2013 
 
 

A computation of the Red Deer River's contribution to apportionment, based on PPWB data, is 
provided in Table B.1. Note that recorded flow data at Bindloss contains WID and EID irrigation 
return flows from the Bow River. This return flow is not included in the computation of Red Deer 
River contribution. 

 
The inferred water use in the Red Deer Sub-basin is the difference between natural flow and 
recorded flow plus Bow River return flow. Average inferred use for the eight year period is 
22,400 dam3, which is much lower than what is believed to be actual use. From the perspective 
of the PPWB, water uses in the Red Deer Sub-basin have a minor impact on apportionment. A 
more accurate estimate of actual use does not justify the monitoring cost and the computational 
effort for apportionment purposes. 
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Table B.1 
Red Deer River Contribution to Apportionment, 2006 to 2013 

 

Year Natural Recorded Bow R RF Contribution Inferred Use

dam3 dam3 dam3 % of Qnat Use       

dam3

% of Qnat

2006 1,519,833 1,604,923 100,120     1,504,803   99.0% 15,030       0.99%

2007 2,759,274 2,876,264 136,720     2,739,544   99.3% 19,730       0.72%

2008 2,030,000 2,100,000 108,000     1,992,000   98.1% 38,000       1.87%

2009 967,943     1,066,953 112,870     954,083       98.6% 13,860       1.43%

2010 1,531,834 1,626,884 123,730     1,503,154   98.1% 28,680       1.87%

2011 2,630,000 2,840,000 235,000     2,605,000   99.0% 25,000       0.95%

2012 1,800,000 1,910,000 110,000     1,800,000   100.0% 0 0.00%

2013 2,440,000 2,560,000 159,000     2,401,000   98.4% 39,000       1.60%

Mean 1,959,861 2,073,128 135,680     1,937,448   98.8% 22,413       1.18%

Rec minus 

Bow RF  

dam3

 
1. Data source: PPWB Annual Reports. Prior to 2006 PPWB did not document Bow R Return Flow to         
the Red Deer R. 

2. Bow R RF = Bow River Return Flow 

3. Recorded flow excludes Bow R Return Flow 

 
 
B.2. Water Management Planning Studies 
 
Beginning in the mid-1970s, the Planning Division of Alberta Environment conducted several 
water management planning studies in the SSRB, primarily to address water supply and 
demand issues and to explore development potential. All studies acknowledged Alberta's 
commitment to meet the terms of the 1969 Apportionment Agreement. However, assessing 
individual  contributions of the Red Deer, Bow and Oldman Rivers in early studies were 
hampered by the absence of a computer simulation model capable of modelling the entire 
SSRB. Following the development of a comprehensive model in the early 1980s, the 
apportionment issue was considered in more detail. 
 
A brief review of the studies as they relate to apportionment follows.  

 
B.2.1 Red Deer River Flow Regulation Planning Studies: Main Report (Alberta 
Environment, 1975) 
 
Flow regulation planning studies were undertaken to determine the feasibility of developing 
a flow regulating reservoir, which considered: 

o Costs and environmental impacts; 
o The extent to which winter flows and water quality could be improved; 
o Improvements in meeting current and future water demands; 
o Reductions in flood and erosion damages; and  
o Enhanced or new recreational opportunities. 

 
The study focussed on Site 6 (near Dickson, AB) and Site 7 (the Raven Site). The general 
conclusion of the study was that a regulating reservoir at Site 6 would provide the optimum 
solution to water supply and water quality conditions in the sub-basin, and would provide 
additional benefits related to erosion and flood control, improved fish habitat, lake-based 
recreation, and hydro electric energy production.  
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The study recognized the need to meet the terms of the Apportionment Agreement. It noted 
that in the winter months enhanced flows (above natural flow), to meet downstream water 
quality objectives, could be applied against deficits in delivery from the South 
Saskatchewan River. In effect, this would subsidize irrigation development in the southern 
parts of the SSRB. This benefit to the province would be achieved without any adverse 
effects on water development in the Red Deer Basin (Page 14, Main Report).  
 
Planning studies were followed by public hearings conducted by the Alberta Environment 
Conservation Authority (AECA). The AECA report (June, 1977) recommended that neither 
Site 6 nor Site 7 be considered further. They favored either offstream storage or an 
onstream reservoir upstream of Sundre. The only mention of apportionment in the AECA 
report (Page 91) states:  
  
 "The 1969 PPWB agreement makes it necessary that in general, half of the flow of the 
 Red Deer River be allowed to pass through into Saskatchewan ..... in the course of 
 planning water consumption, it is prudent to assume that only half of what we have is 
 available for provincial use."  
 
Alberta Environment conducted further studies of dam sites upstream of Sundre and 
offstream storage options (Alberta Environment, 1976). After the Government of Alberta 
(GOA) considered all information before them, on July 18, 1977 the Minister of Environment 
announced the decision to, among other things, construct the Site 6 Dickson Dam 
(Glennifer Reservoir) on the Red Deer River west of Innisfail. Construction began in 1980 
and was completed in 1983. The project is licensed to the GOA for the purpose of  "Storage 
(flow control)". Releases to meet interprovincial apportionment is not specifically mentioned 
in the planning documents, the licence or operating conditions on the licence.* 
 
B.2.2 Oldman River Final Report (Oldman River Study Management Committee, 1978) 
 
The Oldman River planning studies were conducted in two phases. Phase 1 considered 
various means of meeting present and future water use requirements in the Oldman River 
Sub-basin. Public meetings were held following completion of Phase 1. The objective of the 
Phase 2 study was to assess the feasibility of providing water supplies of adequate quantity 
and quality to meet the socio-economic aspirations of basin residents. The Phase 2 study 
was managed by a committee comprised of basin residents and public servants, and 
chaired by Peter Melnychuk, Assistant Deputy Minister, Alberta Environment.  
 
With respect to apportionment, it was recognised that future water use in the Oldman Sub-
basin would be constrained by uses in the Red Deer and Bow Basins, and uses in the 
Oldman Sub-basin could constrain uses in the other two basins. The Management 
Committee established four options for meeting Alberta's apportionment commitments: 
 
 
*Author's note:  The only project that I am aware of in the SSRB that is specifically 
licensed for releases to meet interprovincial apportionment commitments is the 
Oldman River Dam.  
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1. The contribution of the Red Deer and Bow Rivers would be based on the 1975 level of 
demand in those sub-basins. The remaining requirement would be supplied by the 
Oldman River. 

2. Contributions of 50% of the flow of each river. 
3. Red Deer 75%; Bow 50%; the remaining apportionment requirement from the Oldman 

River. 
4. The contribution of the Red Deer and Bow Rivers would be based on the 1985 level of 

demand in those sub-basins. The remaining requirement would be supplied by the 
Oldman River. The approximate contributions in this case would be:  
o Wet year -- Red Deer 97%; Bow 70%; and 
o Dry year -- Red Deer 86%; Bow 50%. 

 
Simulation modelling for the Oldman Sub-basin assessed the four apportionment options, 

plus numerous infrastructure development and irrigation expansion options.  

Regarding apportionment, the Management Committee recommended apportionment 
option number 3, but indicated that this recommendation should be confirmed in the 
subsequent SSRB Planning Program (Pages 29 and 30). In the meantime, the committee 
felt that there was sufficient flexibility in the proposed water management plan to ensure 
that proposed management measures developed in the short term would not constrain 
future development in the Bow or the Red Deer Sub-basins (Page 57). The development 
strategy included expansion of existing infrastructure and development of new facilities for a 
total cost of $324 million (1978 dollars) (Page 67). 
 
Planning studies were followed by public hearings conducted by the Environment Council of 
Alberta (ECA). The ECA's report was issued in August 1979 (ECA, 1979). Several briefs 
received at the hearings expressed concern over the assumed contributions of 75% of Red 
Deer River water and 50% of Bow River water to apportionment. The Red Deer Regional 
Planning Commission argued that assuming a contribution greater than 50% of the Red 
Deer River represents an indirect form of inter-basin transfer (Page 43). The ECA 
concluded that (Pages 44 and 45): 

o Development in the Red Deer Basin is unlikely to be hampered in the near future 
by a 75% allocation to apportionment;  

o Unless the Red Deer's contribution to apportionment is greater than 50%, the 
infrastructure cost to support irrigation expansion in the Oldman Basin would not 
be feasible;  

o For planning purposes, the ECA recommendations in this report assume 75% of 
Red Deer and 50% of Bow water would contribute to apportionment; and 

o The SSRB study should be completed as quickly as possible to resolve the 
apportionment issue.   

 
 In general, the ECA supported the recommendations for infrastructure rehabilitation and 

development in the Oldman Basin. Two notable exceptions are the Chin pump (energy 
costs too high; Page 194), and onstream storage (not required in the foreseeable future; 
Page 196).  
 
On August 29, 1980 the Ministers of Environment and Agriculture announced the Water 
Resources and Irrigation Development Program in Southern Alberta (Alberta Environment, 
1980). The program included all components recommended by the Management 
Committee, including onstream storage on the Oldman River and the Chin pump. It added 
the Deadfish Diversion and upsizing the Sheerness Diversion pipeline for irrigation and 
other uses in the Red Deer River Sub-basin. Total cost of the program was $334 million, 
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not including the cost of the Oldman River Dam, the Chin pump and Chin Reservoir 
enlargement. All elements of the program have been implemented except the Chin pump, 
Chin Reservoir enlargement, and Mud Lake offstream storage. 
 
The announcement did not mention the apportionment issue or the SSRB Planning 

Program. 
 
 

B.2.3 South Saskatchewan River Basin Planning Program: Summary Report (Alberta 
Environment, 1984) 

 
The purpose of the four-year SSRB Planning Program (SSRBPP) was to develop a strategy 
for the use and management of water in the SSRB. Three major policy questions were 
considered. 
 
1. How is the supply of water to be allocated among uses? 
2. What are the priorities among the options for water management? 
3. How much water will each of the three major rivers contribute to apportionment? 
 
With respect to apportionment, since the signing of the Master Agreement on 
Apportionment in 1969, Alberta recognized that: 
 "To honour this commitment while at the same time ensuring the most beneficial use of 
 water to which Alberta is entitled, the flow of the major tributaries to the South 
 Saskatchewan River -- the Bow, the Oldman and the Red Deer -- must be managed
 equitably and in concert" (Page 3). 
 
A major component of the study was to develop a simulation model that could model the 
entire SSRB. For the first time, Alberta Environment had an analytical tool to identify the 
implications of water management measures and levels of usage among all three of the 
major rivers comprising the SSRB. This would resolve concerns in previous planning 
studies, where it was acknowledged that a policy on the volume contribution of each of the 
three major rivers, expressed in percent of natural flow, must be established to ensure 
orderly development, and beneficial and equitable water use in each of the three basins.  

 
While a clearly defined policy on the contribution of each of the three streams to 
apportionment is essential for water management planning and water allocation decisions, 
operational decisions related to apportionment within each year must consider other 
factors, such as availability of water within each basin, the relative impacts of water supply 
deficits to users in each basin, and perhaps other factors that may vary from year to year. 

 
The study team selected four scenarios to  address alternative apportionment  contributions 

from the three major rivers. 

1. No fixed allocations. 
2. An allocation approximating current (1980) conditions : Red Deer 75%; Bow 40%; 
Oldman 40%. 
3. Equal allocation: Red Deer 50%; Bow 50%; Oldman 50%. 
4. A lesser percentage from heavily allocated sub-basins: Red Deer 90%; Bow 30%; 
Oldman 30%. 
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The apportionment requirements are constraining only in low streamflow/high demand 
years. In most years the contributions from the individual streams would exceed the policy 
requirements, and Saskatchewan would receive more than their 50% share. 
 
Numerous scenarios were assessed assuming variations in demand (primarily irrigation 

 which has the most influence on all other critical parameters), variations in water 
 management, and variations in infrastructure. Seventeen scenarios were selected for 
 documentation to demonstrate interrelationships among the variations in each river sub-
 basin. No recommendations were made in the planning reports. The reports were made 
 available to the public for review and input. 
 
  Public hearings were conducted by the Alberta Water Resources Commission (AWRC). 
 Their report and recommendations were made available in 1986 (AWRC, 1986). 
 
 With respect to apportionment, the AWRC indicated that the apportionment agreement 
 must be honoured. The report presented arguments for and against a fixed apportionment 
 arrangement among the three sub-basins. Arguments for a fixed apportionment formula 
 included: 
 

 Much needed stability and diversification of agriculture in east-central Alberta, the most 
arid part of the province (north of the Red Deer River). 

 Balanced regional growth throughout Alberta. Fairness in GOA support of water 
development and  investment equity within the SSRB. 

 Comparing development costs within established irrigation areas with costs in new 
areas should include an accounting of past government expenditures.  

 
 Arguments against a fixed apportionment formula included: 
 

 Approximately 81,000 ha (200,000 acres) of irrigation within the WID and EID, sourced 
from the Bow River, are located within the Red Deer River Basin. 

 Higher apportionment allocations from the Bow and Oldman Rivers would have a 
negative impact on existing irrigation in those basins, with higher risks of water supply 
deficits. 

 Remaining water supplies should be used in a manner that would get the best 
economic return considering soil quality, climate, farmer interest in irrigation expansion, 
low infrastructure costs, and secondary processing of agricultural commodities which 
already exist in the Bow and Oldman Basins. 
 

In the final analysis, the AWRC recommended that a fixed allocation formula for 
apportionment should not be established; the GOA should continue to manage the SSRB 
as a single basin for apportionment purposes. Water should be managed to support and 
improve the economic viability of agriculture and industry, and to support regional initiatives 
in a fair and equitable manner. To guard against a bias toward continuing to develop in 
existing irrigation areas, water should be reserved for about 60,700 ha (150,000 acres) to 
be developed north of the Red Deer River, along the South Saskatchewan River in the 
Medicine Hat area, and on Indian Reserves, subject to suitable soils and climate conditions, 
and comparable servicing costs with that in other areas of the province.   

 
The GOA accepted the foregoing AWRC recommendations. It was further decided by 
Alberta Environment to develop expansion guidelines for private and district irrigation in all 
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SSRB sub-basins with due consideration for the needs of other uses of water, instream 
flows and apportionment.  
 
Irrigation Expansion Guidelines were developed in two steps.  Firstly, the irrigated areas 
within each sub-basin and each irrigation district were determined. Secondly, the annual 
volumes of water required to irrigate the areas were estimated, recognizing that the Water 
Act controls the rates and volumes of diversions from source streams, not  irrigated areas.  
Details on how volumes were estimated are outlined in SSRB: Irrigation in the 21st Century: 
Summary Report (Irrigation Water Management Study Committee, 2002; Pages 21-24). 
Following determination of annual volumes, irrigation districts applied for and were granted 
water licences accordingly. 
 

 The Water Management Policy and Irrigation Expansion Guidelines for the SSRB were 
 announced by the GOA on May 28, 1990 (Alberta Environment, 1990). The Irrigation 
 Expansion Guidelines were defined in the Water Act through the South Saskatchewan 
 Basin Water Allocation Regulation (Alberta Environment, 1991). They called for an increase 
 in irrigation area in the Red Deer River Basin from about 16,000 ha (40,000 ac) in 1988 to 
 an upper limit of 39,000 ha (97,000 ac).   
  
 Since the closing of the Bow, Oldman and South Saskatchewan Sub-basins to new licence 
 applications in August 2007, it was deemed that the 1991 Regulation was no longer needed 
 and it has been rescinded (Alberta Environment, 2007). 
 
 

B.2.4 SSRB: Irrigation in the 21st Century: Summary Report (Irrigation Water 

Management Study Committee, 2002) 

 

In establishing the Irrigation Expansion Guidelines it was recognized that scientific 
information at the time was unreliable. A four-year research program was initiated to identify 
and quantify  current and future  irrigation demand and irrigation water management. A 
report on the research findings  was released in 2002.  Based on the updated demand data 
and projections for future efficiency improvements, simulation modelling indicated that the 
Bow River irrigation districts could expand their irrigation areas by 10% to 20% beyond the 
Irrigation Expansion Guidelines, with no increase in their water licence allocations. The 
Oldman River Sub-basin irrigation districts could expand by up to 10% beyond the Irrigation 
Expansion Guidelines with no increase in their licence allocations. 
 
It was assumed that irrigation in the Red Deer River Sub-basin would expand to 39,000 ha 
(97,000 ac), as permitted in the Irrigation Expansion Guidelines. It was recognized that 
additional storage would be required to achieve that level of expansion. Apportionment was 
always met under these expansion scenarios, but the contribution of each of the three 
major rivers was not determined.  
 

B.2.5 Approved Water Management Plan for the South Saskatchewan River Basin 

(Alberta Environment, 2006) 

 
In 2001 Alberta Environment began working on a water management plan for the SSRB. 
The plan was to reflect a balance between protecting the aquatic environment and the 
amount of river water required for economic development in the SSRB.  The plan involved 
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extensive public input on the direction water management should take.  Their comments 
and concerns were carefully considered in the preparation of the plan. 
 
The plan was approved by the GOA and a report was released in August 2006. The plan 
recognized and accepted that limits for water allocations had been reached or exceeded in 
the Bow, Oldman, and South Saskatchewan River Sub-basins.  It also recognized that the 
limit of the water resource in the Red Deer River Sub-basin will be reached in the 
foreseeable future. Principal recommendations of the plan are as follows. 
 

 Alberta Environment no longer accept applications for new water allocations in the Bow, 
 Oldman and South Saskatchewan River Sub-basins until the Minister of Environment 
specifies, through a Crown Reservation, how water not currently allocated is to be used. 

  
 A Crown Reservation is now in place (Regulation 171/2007; August, 2007).  The Bow, 
 Oldman and South Saskatchewan River Sub-basins Water Allocation Order stipulates 
 that reserved water may be allocated as follows: 

o For use by First Nations; 
o  To contribute toward meeting Water Conservation Objectives (WCOs); 
o  For meeting outstanding completed applications received as of the date of this 

reservation; and, 
o  For storage of peak flows to mitigate impacts on the aquatic environment and to 

support existing licences. 
 

 When allocations in the Red Deer River Sub-basin reach 550,000 dam3, a thorough 
review be conducted to identify the maximum allocation limit. 

 

 AENV establish WCOs for the Bow, Oldman and South Saskatchewan River Sub-
basins.  The WCOs should be 45% of the natural rate of flow, or the existing in-stream 
objective plus 10%, whichever is greater at any point in time.  Any licences issued for 
applications received after 1 May 2005 should be subject to the WCOs. Existing licences 
should retain their original conditions for in-stream objectives. 
 

  AENV establish WCOs for the Red Deer River Sub-basin as follows: 

o For the Red Deer River between 

Dickson Dam and the confluence with 

the Blindman River, 

- for any applications received or 

licences issued after 1 May 2005, and 

for existing licences with a retrofit 

provision, a rate of flow that is 45% of 

the natural flow or 16.0 m3/s, whichever 

is greater; 

o For the Red Deer River downstream of 

the confluence with the Blindman River, 

- for future licences issued after 1 May 2005 with withdrawals from November to 

March, a rate of flow that is 45% of the natural flow or 16.0 m3/s, whichever is 

greater; 

Retrofit provision:  water licences issued 
since about February 1997 usually contain 
a condition that indicates that the licence 
may be amended to include a WCO once 
one has been established.  (Individual 
licences should be checked to determine 
if they contain the retrofit provision.) On 
amended licences, the licensee would 
not be permitted to divert when the river 
flow is less than the WCO. 
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- for applications received or licences issued after 1 May 2005 with withdrawals from 

April to October inclusive, a rate of flow that is 45% of the natural flow or 10.0 m3/s, 

whichever is greater; and, 

- for existing licences with a retrofit provision, a rate of flow that is 45% of the 

natural flow or 10.0 m3/s, whichever is greater. 

 

Establishment of WCOs in the Red Deer River Sub-basin on January 16, 2007 (Alberta 

Environment, 2007) put recent licensees and those seeking new water supplies to support 

an economic initiative into new territory with respect to water supply security.  Licensees 

subject to the new WCOs could  encounter more frequent and larger deficits.  Planners will 

need to determine how much storage would be required to fully meet WCOs, the 

requirements of existing water users, and how  climate change may affect security of water 

supply and water-use practices.   

 

With respect to apportionment, the plan states that the SSRB will continue to be managed 

as a single entity to meet apportionment requirements. The plan calls for establishing an 

Interbasin Water Coordinating Committee (IWCC)with representation from Alberta 

Environment and the Watershed Advisory and Planning Councils in the SSRB. The 

Committee would provide advice to Alberta Environment on managing water during periods 

of water shortages in any or all sub-basins. It would also advise Alberta Environment on 

how best to meet Alberta's apportionment commitment. Current members on the IWCC 

from the Red Deer River Watershed Alliance are Mr. Bill Shaw and Mr. Tom Daniels. 

 

B.2.6 SSRB Water Supply Study (AMEC, 2009) 

 

In light of decisions made following completion of the SSRB Plan, there  was a desire  to 

have a better understanding of issues related to current and future water supply security, 

potential measures to increase security, and strategic direction for the future.  An SSRB 

Water Supply Steering Committee, with representation from Alberta Agriculture and Rural 

Development, Alberta Environment, and the four Watershed Advisory and Planning 

Councils in the SSRB, commissioned a science-based study with the following objectives: 

 Assess current and future water supply and demand in the SSRB; 

 Identify constraints to water supply and economic growth; and 

 Identify, analyze and evaluate structural and non-structural options to address     

 constraints and issues. 

  
 Primary study findings were as follows. 

 Current actual surface water consumed by all water use sectors in the SSRB in 
 Alberta is estimated to be about 1,981,000 dam3. Irrigation is the highest water-use 
 sector in the SSRB, representing 84% of the estimated total current actual water 
 use. 

 

 Current actual surface water use represents about 22% of the median natural flow of the 
 South Saskatchewan River downstream of the Red Deer River confluence, and about 
 46% of Alberta’s entitlement under the apportionment agreement (after adjusting the 
 natural flow  for uses of St. Mary River water in  the United States). 
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  Assuming full enforcement of legal priorities, the current frequency of deficits to 
the WCOs and junior non-irrigation water users would be high throughout most of 
the SSRB. 

 
  Junior water users are those subject to the recently established WCOs in the Red Deer  
  River Sub-basin, and those subject to IOs established since the mid-1990s in the Bow  
  and Oldman Sub-basins. The junior projects that are not supported by dedicated   
  storage are particularly vulnerable to deficits.  The various water-use sectors (municipal,  
  stock water, irrigation, industrial, commercial, wetlands) have different tolerances to  
  deficits. Deficits to irrigation district water users are minor for the current level of demands. 
 

 By 2030, water use could increase from the current (circa 2006) 1,981,000 dam3 to 
about 3,040,000 dam3, an increase of 53%.  This magnitude of increase would 
occur if irrigation districts were to implement, under their existing licence 
allocations, the maximum level of expansion judged to be feasible in this study.  
The maximum expansion would be 32% of the irrigation district area in the Bow 
River Sub-basin and 19% in the Oldman River Sub-basin. 

 
There is significant potential for expansion of irrigation districts in the Bow Sub-basin, but 
a more limited potential for expansion of districts within the Oldman Sub-basin.  
However, if southern Alberta’s climate becomes warmer and drier, irrigation demand per 
unit of irrigated area would increase, which could significantly impact water supply risks 
to irrigation producers.  A cautious approach to irrigation district expansion would be 
prudent until the full impacts of climate change on water supply are better understood.  

 

  Potential increases in future water use, primarily within the irrigation districts, will 
increase deficits to WCOs, junior private irrigation users, and junior non-irrigation 
users, particularly in the Bow, Oldman and South Saskatchewan Sub-basins. 

 
  Generally, the impact of future water demand on the WCOs would be a modest increase 
  in deficits throughout the SSRB.  The impact on junior water users in the Red Deer Sub- 
  basin would also be a modest increase in deficits.  The increase in deficits to junior  
  users in some parts of the Bow, Oldman and South Saskatchewan Sub-basins would be  
  substantial. 
 

 It is likely that climate change will increase winter mountain runoff and reduce 
streamflows in the SSRB.  These factors could have significant impacts on 
potential irrigation district expansion in the Oldman Sub-basin. 

 
  If streamflow decreases, deficits in meeting district irrigation demands in the Bow Sub- 
  basin would increase, but performance would still be acceptable for all expansion  
  scenarios considered in this study.  Deficits to district irrigators in the Oldman Sub-basin  
  would be beyond the tolerable limits for the highest level of expansion considered in this  
  study. 
 

 Non-structural measures such as refining operations of existing storage projects, 
improving irrigation efficiencies, reducing return flows, market-based water 
allocation transfers and deficit sharing, will all  improve water management and 
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reduce deficits. However, the collective benefits of all these measures would 
probably not fully address the future deficits identified in this study. 

 

  A preliminary review of the hydrology of the Red Deer, Bow and Oldman Sub-
 basins indicates that there is unused flow available at various locations in each 
 sub-basin.  Additional storage and flow regulation can assist in reducing deficits 
 to in-stream requirements (WCOs or IOs), and junior consumptive users. 

 
In the simulation modelling for this study, the apportionment commitment was always met. 
However, there was no final accounting of the contributions of each of the three major 
rivers. Major increases in irrigation demand in the Bow and Oldman Sub-basins could mean 
that the Red Deer River would be counted on to deliver a higher percentage of its natural 
flow to apportionment. As a result, increased deficits to junior licenses could occur. This 
could be better assessed by examining results of simulation modelling for the previous 
studies. Additional storage in the Oldman or Bow Sub-basins could be operated to relieve 
the burden on the Red Deer River for meeting apportionment. 
 

B.2.7 New Water Storage Opportunities in the SSRB (AMEC, 2014) 

 

This study was a follow up to the SSRB Water Supply Study (AMEC, 2009). The study 
focussed on the potential for new storage development in the Oldman River Sub-basin to 
assist in reducing deficits to instream flow requirements and junior licensees, and to enable 
development of committed irrigation projects on First Nation Reserves and elsewhere under 
full development of district irrigation in the basin.  
 
Numerous storage sites in the Oldman Sub-basin that were identified and analysed in 
previous studies were reviewed at a screening level. Five sites that were judged to be most 
promising for development were selected for more detailed evaluation. 
 

 Upper St. Mary, just north of the International Boundary; 125,800 dam3 capacity. 

 Lower Belly, just upstream of confluence with the Oldman River; 493,400 dam3 capacity. 

 Chin Reservoir enlargement, offstream storage; 74,000 dam3 capacity. 

 Lower St. Mary, upstream of confluence with the Oldman River; 240,500 dam3 capacity. 

 West Raymond, offstream storage near Raymond, AB; 19,700 dam3 capacity. 
 
The modelling of the Chin, Belly and Upper St. Mary sites assumed maximum irrigation 
expansion within the irrigation districts, 2030 level of demand for all other uses (AMEC, 
2009), and the current AESRD policy for instream flows downstream of new storage 
developments . That policy calls for instream flows downstream of the reservoir equal to the 
45% of the natural flow or the current IO increased by 10%, whichever is greater. The 
results were analyzed to determine reductions in magnitudes and frequencies of deficits to 
junior licencees, WCOs, and First Nations. The model maintained irrigation district deficits 
at the acceptable levels observed in the Base Case (current level of development) scenario. 
 
Developing storage by expanding Chin Reservoir does not appear justifiable. There is little 
improvement to the WCO or junior private projects with this offstream storage project.  The 
modelling results for the Belly and Upper St. Mary sites, under AESRD’s current instream 
flow  policy, show that reservoirs would rarely fill, would have frequent low levels and would 
be ineffective during periods of drought when they would be most needed.  The lower St. 
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Mary and West Raymond sites were therefore not modelled because they would essentially 
realize similar (or worse) results as the Belly and Chin scenarios.   
  
Additional modelling considered a change in the current AESRD policy.  If the AESRD 
WCO policy was amended to require releases equal only to 1.1*IO, then the Belly River site 
may be viable. Under these conditions, the Belly Reservoir Site allows the Oldman 
Reservoir to better meet consumptive needs upstream of the Belly River confluence, 
including the committed Summerview and Piikani projects. Modelling indicates that a new 
Belly Reservoir, sized between 160,000 and 324,000 dam3, would adequately meet the 
needs of existing junior users, future Piikani First Nation and Summerview projects. 
Oversizing the storage capacity could possibly contribute to flood mitigation along the 
Oldman and South Saskatchewan Rivers.  The ramifications and required mitigation would 
need to be further explored if the WCO policy is amended and there is interest in 
developing this site. 

 
As with all other projects, apportionment was always met in simulation modelling runs. 
However, there was no accounting of the contribution from each of the three major rivers. In 
some low runoff years, releases from Glennifer Reservoir would be required to meet 
apportionment commitments when there have been deficits in the Red Deer Basin.  The 
following issues were related to that: 
 

 In simulation modelling, apportionment has a higher priority than consumptive uses. 

Hence, in the model, water released from storage for apportionment is not available for 

use by  consumptive users. In reality, it is probably not practical to prevent users from 

withdrawing water intended for apportionment. 

 The purposes of Dickson Dam do not include releases for apportionment. (The purposes 

of  the Oldman River Dam do include releases for apportionment.)  

 The potential  for increased water use in the Oldman River Sub-basin, and possibly the 

Bow River Sub-basin, to  inadvertently preclude economic development in the Red Deer 

Basin will probably raise concerns of Red Deer Sub-basin residents. Releasing water 

from Glennifer Reservoir to meet apportionment requirements and potentially increase 

deficits to existing development in the Red Deer Basin will also  raise concerns of Red 

Deer Basin residents.  

  

 B.3. Conclusions and Follow-up Investigations  

 

Over 30 years ago Alberta Environment planners were aware of the issues related to meeting 

water  apportionment commitments to Saskatchewan. In the early 1980s  concern was 

expressed that the lack of a strategy for meeting the inter-provincial apportionment 

requirements would eventually lead to establishing a "strategy" by the accumulation of individual 

administrative decisions (insert). This concern could become reality if future water diversions 

and use, primarily in the Oldman River Sub-basin, increase to the extent that greater than 50% 

of the natural flow of the Red Deer River is required to meet apportionment commitments. While 

continued irrigation expansion in the Bow and Oldman Sub-basins is possible without new 

licence allocations, if this takes place, increased contributions from the Red Deer River will likely 

be required to meet apportionment. This could limit economic development and possibly 

increase deficits to existing licensees in the Red Deer Sub-basin.   
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It appears that the Alberta Water Resources 

Commission (AWRC), which held hearings on the 

SSRB Planning Study of the 1980s, understood the 

issues related to apportionment. However, many of 

the interveners probably did not realize the potential 

implications to the Red Deer River Basin. The 

AWRC discussed the pros and cons of specifying 

the amount of water to be delivered by each of the 

three major rivers for development planning 

purposes. Their deliberations are well documented 

(AWRC, 1986). They made a considered and 

informed recommendation to continue to "manage 

all three rivers in concert", and the GOA agreed. 

Since that time, the issue has never been discussed 

in subsequent planning studies.  

 

Follow Up Recommendations 

 

 Determine the contributions to apportionment of the Red Deer, Bow and Oldman rivers 

under "current" demand conditions based on WSC recorded data and natural flow data 

developed by Alberta Environment or PPWB. Base this on the past 20 years to reflect 

current conditions. Determine maximum, average and minimum contributions.  

 

  Determine the potential contributions to apportionment of the Red Deer, Bow and Oldman 
rivers under maximum  irrigation development conditions determined from simulation 
modelling conducted in AMEC (2009 and 2014). Determine maximum, average and 
minimum contributions. This will give an indication of what could result from continuation of 
the current policy of meeting interprovincial apportionment commitments by managing the 
Red Deer, Bow and Oldman Rivers "equitably and in concert". 
 

 From results of simulation runs, determine the frequency of releases from Glennifer 
Reservoir that were intended to assist in meeting apportionment commitments under full 
irrigation development conditions. This may require some new model runs if this information 
cannot be obtained from past model runs. 

 

 Determine the reasonable extent of future water use in the Red Deer River Sub-basin 
considering building on the strengths of the region, including the following: 
o Development of the natural resources of the sub-basin; 
o Population growth and municipal and rural domestic water use requirements; and 
o Expansion of industrial water use; and 
o A reasonable level of irrigation development. 

 

 Determine the volume of new storage required in the Red Deer River Sub-basin to meet 
demands considering various contributions from the Red Deer River to meet apportionment 
commitments, such as 65%, 75% and 85% of the Red Deer River natural flow. Simulation 
modelling would be required to make  this determination. While the primary purpose of this 
storage would be to meet water supply and instream flow needs in the Red Deer Basin, and 
assist in meeting SSRB apportionment commitments, it could also assist in flood mitigation.  

We can no longer implement significant 

water use or management 

undertakings in the SSRB without 

seriously impacting present and future 

use in the entire basin. Were we to 

proceed as in the past to plan specific 

projects to meet specific needs, we 

would eventually evolve a "strategy" by 

default or administrative decision. 

While such specific developments 

might be very worthwhile, the resulting 

water use and management might not 

be what the people of Alberta want or 

need and there might remain little 

flexibility to change this pattern. 

(Alberta Environment 1984; Page 43) 
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 The issue could also be addressed by developing works in the Bow and/or the Oldman 
Sub-basins to assist in meeting a higher percentage of apportionment from those two sub-
basins. For instance, determine the volume of new storage required in the Oldman and/or 
Bow Sub-basins to limit the future contribution of the Red Deer River to  65%, 75% and 
85% of natural flow. Simulation modelling would be required to make  this determination. 
While the primary purpose of this storage would be to assist in meeting apportionment,  it 
could also provide additional water  to meet WCO and consumptive water needs in the 
Oldman, Bow and South Saskatchewan Sub-basins, and  assist in flood mitigation. For 
instance, in the Oldman Sub-basin, storage  developed downstream of Lethbridge could be 
used for apportionment, meeting instream and consumptive needs along the Oldman and 
South Saskatchewan Rivers, and perhaps support expansion of irrigation in the St. Mary 
Project by pumping into Chinn Reservoir or other offstream reservoirs. (Note that the Chin 
Pump was part of the 1980 announcement of projects to be implemented in the Oldman 
Sub-basin following completion of the Oldman Management Committee Report (Oldman 
River Study Management Committee, 1978.) The Chin Pump, Chin Lake Enlargement and 
Mud Lake Reservoir are the only components from that development announcement that 
were not implemented. Mud Lake would be inefficient storage and probably should not be 
implemented.) The storage could also be located on the South Saskatchewan River. 
However, the further downstream locations would have lesser water supply benefits. 
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Part C: Toward a RDRMUG Crown Reservation 
 
The RDRMUG requested an update of documents prepared by Hart Water Managementr for the 
initial request for a Crown Reservation (November 2009; March 2010). To do this task, an 
important first step is to determine how AEP plans to administer several of the 
recommendations and decisions made following completion of the SSRB Plan and its approval 
by government. With RDRMUG permission, a meeting was arranged between Hart Water 
Management and AEP officials. Notes on the meeting were prepared as follows. As of the time 
of this writing (December 31, 2015), no follow up from AEP has been received. 
 
 
Meeting 2:00 PM September 4, 2014       
Government Building, Red Deer AB 
 
Participants 
Todd Aasen, Approvals Manager, Red Deer  
Terry Chamulak, Hydrologist, Red Deer 
Thorsten Hebben, Head, Surface Water Policy, Edm   
Michael Seneka, Hydrologist, Surface Water Policy, Edm 
Dick Hart, Consultant, Calgary 
 
 
C.1. Background 
Hart provided background related to RDRMUG, and its current initiative to obtain a Crown 
Reservation for municipal licensing. 
 
C.2.  Licensing Status 

 SSRB Plan: Recommendation -- Tentative licence allocation limit for Red Deer Basin = 
600,000 dam3. Review at 550,000 dam3. 

 

 Q: Licence Viewer: Frequency of updates of the online database? 
A: AESRD does not routinely use the SSRB Licence Viewer data (they have their own 
database). Terry Chamulak indicated that the Licence Viewer data is up to date; its 
primary drawback from AESRD viewpoint is that it is only for the SSRB. 
 

 Allocation Volume or Allocation Volume minus Return Flow? 
Q: Do limits relate to gross withdrawals or net withdrawals (Allocation minus Return 
Flow)?  
A: At present AESRD is tracking gross withdrawals (Allocation only).  In the review they 
may consider net withdrawals.  
 
Hart indicated that in the SSRB Plan, he believed that net withdrawals were considered 
as demand data in the modelling.  
 
Action: Todd Aasen will ascertain what water demand values were considered in 
the modelling for the SSRB Plan. 
 
Aasen indicated that estimated return flows and irrigated areas are not provided on 
licences, but they are available in reports and on plans.  
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 Gross Drainage Areas (GDA) or GDA minus closed drainage areas? 
 Hart indicated that the rationale for the allocation limitations in the Red Deer Basin 
 appeared to be protection of the Red Deer River aquatic ecosystem. There are 
 substantial areas within the Red Deer Basin that do not contribute to mainstem flow, 
 particularly in the area between Stettler and Hanna. There are other areas that only 
 rarely would contribute to mainstem flow, such as the Sylvan Lake, Gull Lake and 
 Buffalo Lake drainages.  
 Q: Should projects in those non-contributing areas be excluded from the allocation 
 limits? 
 A: Todd Aasen responded: Initially we could consider the entire area because of the 
 ease of obtaining the data. In doing the review after the 550,000 dam3 has been 
 reached, the database could be refined.  
  
 Hart indicated that the allocations within the non-contributing area between Stettler and 
 Hanna  totaled about 10,000 dam3. Other non-contributing areas could bring the total to 
 as high as 15,000 dam3.  
  
 The following data for licences within the gross drainage area were provided by Aasen 
 based on AEP database, and by Hart based on the Licence Viewer database: 
  

 Aasen (Source: AESRD 
Database) 

Hart (Source: Licence Viewer) 

Number Allocation 
(dam3) 

Number Allocation 
(dam3) 

Licences 3,037 332,247 2,753 330,875 

Registrations 15,456 3,986 Not Determined 

Adjustments for licence misfiles, duplications, etc 13 -41,280 

Adjusted total for licences 2,740 289,595 

 
 Allocation totals obtained by Aasen (332,247) and by Hart (330,875) using two different 
 databases were very close -- less than 1% difference. However, Hart found duplications 
 and misfiled licences in the Licence Viewer that resulted in an over allocation of 41,280 
 dam3. This reduced Hart's total to 289,595 dam3.  
 
 Action: The allocation database compiled by Hart from the Licence Viewer was 
 provided to Aasen for verification and a final current total.   
 

 Applications on hand 
 Todd Aasen indicated that the large licence applications were as follows: 
 

Project Allocation 
Applied For 

 (dam3) 

Expected 
Allocation 

(dam3) 

Comments 

SAWSP 61,500 33,000 Project reduced in size. EIA 
stage. 

Acadia 
Irrigation 

56,700 56,700 Dormant. Aasen will check on 
status. 

Mtn View 
Regional 

14,900 3,381 Licence for 3,381 issued Aug 22. 

Total  93,081  
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C.3. Glennifer Operation: Q: Minimum release 16.0 m3/s? 17.0 m3/s? 
A: Todd Aasen indicated that there has been no change in the minimum flow release of 16.0 
m3/s. In the previous few years more than 16.0 m3/s were released to lower the reservoir to 
increase flood storage. 
 
C.4. Red Deer WCOs: Interpretation of Director's Decision, Jan 16, 2007 
The Directors decision on implementation of the Red Deer WCO is ambiguous. It is uncertain 
whether the implementation date of May 1, 2005 applies to the licence priority date or the date 
the licence was issued. 
   
 http://esrd.alberta.ca/water/legislation-guidelines/documents/WCO_Red_Deer_River.pdf 
 
Others at the meeting agreed that the implementation date was uncertain.  
 
Action: Clarification of the implementation for the WCO will be sought. Todd Aasen to 
inform Hart when a decision has been made. 
 
 
C.5. Enforcement of WCOs  
Full implementation of WCOs requires real time natural flows and winter monitoring. Q: Are 
these problems being addressed? 
 
A: Terry Chamulak indicated that work is progressing on providing real time natural flow during 
the open water season. A website has been established by AESRD with daily Qnat at Red 
Deer, Drumheller and Bindloss. 
 
 http://www.environment.alberta.ca/apps/LicenceMonitoring/Details.aspx?ID=RedDeer 

 
These real time natural flows at the three stations will enable implementation of WCOs during 
the open water period. 
 
Natural flow during winter months is under investigation. The stage/discharge relationships 
developed and used in the open water season are unreliable during winter. Frequent monitoring 
(metering) is expensive. Some work has been done on flow trends during the winter months. 
Trends can be an indicator of potential problems related to instream flows. Todd Aasen 
indicated that if a problem is suspected, metering crews would be dispatched to ascertain the 
flow prior to taking enforcement actions. 
 
C.6. Shortage Plans 
Three or four shortage plans in the Red Deer Basin are in place. The plans generally involve 
sharing deficits among junior and senior users using the assignment provision of Water Act.   
 
Action: The Water Act assignment provision requires interpretation as to whether or not 
it is the appropriate tool to use for water sharing.  AESRD will follow up on this. Todd 
Aasen to keep Hart informed. 
 
C.7. Crown Reservation   
Hart asked for comments, issues and concerns related to a Crown Reservation reserving a 
quantity of unallocated Red Deer River water for municipal purposes. 
 

http://esrd.alberta.ca/water/legislation-guidelines/documents/WCO_Red_Deer_River.pdf
http://www.environment.alberta.ca/apps/LicenceMonitoring/Details.aspx?ID=RedDeer
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 There is concern with bypassing the Water Act priority principle for routine licensing 
purposes. Reservations have been put in place under extenuating circumstances. For 
example: 

o Reserve water for First Nation Reserves and to better meet current demands (AR 
171/2007). 

o Reserve water as partial compensation for land control or mitigation of impacts 
by government projects (AR 391/2003). 

o Establish limits on irrigation expansion (AR 307/91 was repealed on August 1, 
2007).  
 

 At DRDMUG's first attempt to obtain a Crown Reservation, AESRD was about to initiate 
a public consultation program (Water Conversations). A decision was delayed pending 
completion of the program. At this meeting, we were advised that the program has been 
completed and a draft report has been prepared but not yet released. Michael Seneka 
has reviewed the report. He indicated that a Crown Reservation was not explicitly 
mentioned in the draft report. The report recommends no change to the water allocation 
system in the Water Act. With respect to municipal water supply servicing, the report 
recommends emphasis on regional systems. Michael speculated that a Crown 
Reservation is probably not off the table, but the Government may not act on the issue 
until the concept of regional systems and funding is further explored.  
 
At the meeting, it was noted that municipalities in the Red Deer Basin are well aware of 
the value of regional systems and may well be leading the way in their development. The 
following have been developed and are functional.  
 

o Mountain View Regional Water Services Commission 
o North Red Deer Regional Water Services Commission 
o Highway 12/21 Regional Water Services Commission 
o Shirley McClennan Regional Water Services Commission 
o Aqua Regional Water Services Commission 
o Henry Kroeger Regional Water Services Commission 
o Morrin/Munson 
o Three Hills/Trochu  

 
It was further noted and acknowledged that regional systems will not address the need 
for new water allocations to keep pace with population growth within communities, which 
is the primary objective of RDRMUG's desire to secure a Crown Reservation.  

 

 Hart noted that the first water management legislation in western Canada, the North 
West Irrigation Act of 1894, contained the same priority system that is a hallmark of the 
current Water Act (first in time, first in right). But it also contained a "Precedence of Use" 
which listed the follow order of precedence: 
 

1. Domestic (defined as household, livestock, railway steam engines) 
2. Irrigation 
3. All Other Uses 
 

Each of the three Precedents had its own priority system. All priorities within the 
Domestic Precedence would have to be met before any Irrigation or Other Uses could be 
met. And all priorities within the Irrigation Precedence would have to be met before Other 
Uses could be supplied. During the years since 1894, the order of Precedence was 
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modified several times (although Domestic was always first) and its administration was 
simplified to the extent that by the 1990s Precedence of Use was almost meaningless. In 
the Water Act of 1999, there is no mention of Precedence among the various purposes 
for using water, although riparian landowners have the highest priority for the domestic 
and agricultural use of small quantities of water without a licence. 
 
The key message in this discussion is that as early as 1894 it was recognized the human 
uses of water should have the highest priority for diversions of the natural flow of 
streams in western Canada. A Crown Reservation for municipal use would help to 
restore that priority position for human use in a way that could be done without any 
changes in the Act. It would help to avoid, or at least delay, the situation in which many 
communities in the Bow, Oldman and South Saskatchewan River Basins are facing or 
will be facing, which is scrambling to find an allocation seller who might be willing to go 
through the water transfer process and sell his or her allocation for a reasonable fee.   
 

C.8. Adjournment 
The meeting was adjourned. 
 
 
 
Action Items: 
 
1.  Todd Aasen will ascertain what water demand values were considered in the modelling for 
 the SSRB Plan. 
 
2. The allocation database compiled by Hart from the Licence Viewer was provided to Aasen 
 for verification and a final current total. Todd Aesen will advise Hart of allocations.  
 
3. Clarification of the implementation for the WCO will be sought. Todd Aasen to inform Hart 

when a decision has been made. 
 
4. The Water Act assignment provision requires interpretation as to whether or not it is the 

appropriate tool to use for water sharing.  AESRD will follow up on this. Todd Aesen to 
keep Hart informed. 
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Part D: Review and Discussion of "Red Deer River Flood Mitigation  

 Study" (Stantec 2014) 
 

Under contract to the Government of Alberta, Stantec prepared a lengthy report (211 pages plus 

13 Appendices) with numerous recommendations on measures that would assist in mitigating 

flood damages in the Red Deer River Basin and contribute to mitigating the impacts of drought.  

The measures were organized under 11 structural and non-structural concepts.  Without 

questioning the value of each recommendation for mitigating flood damages, the potential 

benefit of each concept in providing more secure water supplies to municipalities in the Red 

Deer River Basin are noted below.  

 

D.1. Dams With Reservoir Storage 

Stantec Recommendation:  Adding additional dams and reservoirs to the river system for flood 

attenuation is not recommended at this time; however this option should be revisited from time 

to time. Future adaptation requirements may warrant reconsideration of the value of additional 

dams and reservoirs. 

 

Comments: Dams and reservoir storage may have water supply benefits in addition to flood 

control benefits. Both objectives should be considered in any future storage assessments. Dam 

sites identified by Stantec that would be beneficial for flood mitigation, and may also have value 

for water supply purposes would be the following: 

 Site S6 on the Little Red Deer River (35,000 dam3) 

 Site S14 on the James River (73,000 dam3)  

 Site S1C  on the Red Deer River near Vam Creek (50,000 dam3). Stantec considered this 

site to be most desirable. 

 

The value of these projects for water supply purposes would be subject to AESRD decisions on 

instream flow requirements downstream of the dams and the ability to maintain storage for 

water supply purposes during sequences of years with low runoff.  Simulation modelling would 

be required to determine the water supply benefits. 

   

Other sites assessed by Stantec for flood mitigation were considered to be too costly, too small 

to be effective, too far upstream to control a significant portion of the basin, or had severe 

reservoir impacts on farmsteads and other infrastructure. 

 

D.2. Dry Dams 

Stantec Recommendation:  Adding dry dams to the river system for flood attenuation is not 

recommended at this time; however this option should be revisited from time to time. Future 

adaptation requirements may warrant reconsideration of the value of additional dry dams.  

 

Comments: Dry ponds are commonly used in Alberta urban centres for managing storm water 

runoff for relatively frequent events, such as those with 1:25 or 1:50 return periods.  While not 

common in Alberta, dry dams are being used elsewhere to control less frequent flood events, 

such as those with 1:100 or 1:250 return intervals. Typically, there is no permanent pool with a 
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dry dam. Hence, the environmental footprint is often less imposing than that of a dam and 

reservoir, and the cost of construction is generally considerably lower.  Dry dams, by definition, 

would not be effective for improving the performance in meeting consumptive water demands in 

the Red Deer River Basin.  Most of the of the deficits to urban municipalities would occur during 

the winter months when there is little or no water in the reservoirs. 

 

D.3. Off Stream Storage, and 
D.9. Water Management Strategies  

Stantec Recommendation:  The Stantec report reviewed two offstream water supply projects: 

the Special Areas Water Supply Project (SAWSP) and Crawling Valley Reservoir. Neither of 

these projects have a significant impact on mitigating floods. However they have regional 

impacts on mitigating the effects of droughts. 

   

Comments: SAWSP is sourced from the Red Deer River near Stettler. The project is designed 

to improve water supply security for a major portion of the Special Areas and parts of the 

Counties of Stettler and Paintearth. Offstream reservoirs are important components of the 

project. SAWSP is currently in the EIA stage to determine its economic, environmental and 

social acceptability. The offstream Crawling Valley Reservoir in the County of Wheatland is 

sourced from the Bow River and provides water primarily for irrigation within the Eastern 

Irrigation District. The project requires a new spillway. Both of these offstream projects could 

contribute to water supply security for individual rural domestic users and regional co-operative 

projects. 

  

D.4. Establish Dyking, and 
D.5. Improve Dyking 

Stantec Recommendation: Constructing new dykes and improving existing dykes appear to be 

the most effective mitigation measures to protect property and critical infrastructure from flood 

damage. Major dyking projects are recommended for the Sundre and Drumheller urban centres. 

Less extensive works are recommended for several other areas in the Red Deer River Basin.  

 

Comments: Dykes are a common means of reducing flood damages in Alberta. Although dykes 

typically increase downstream flow by a small amount by reducing overbank flood flows and 

associated evapo-transpiration and seepage losses, they do so under flood conditions when 

there are no water demand shortages. Dykes do not contribute to drought mitigation.  

 

D.6. Dickson Dam Operation 

Stantec Recommendation: Stantec recommends that a study be conducted to review and 

potentially revise operation of Dickson Dam such that flood control is given a higher priority.  

 

Comments: The history of Dickson Dam operation was reviewed by AMEC (2009). The review 

concluded that there is a need for a comprehensive study of the operation to ensure that this 

costly infrastructure is operated to maximum advantage considering all uses of the project, while 

ensuring that legal priorities, licensing conditions and government policies are respected.  

An objective, comprehensive study of Dickson Dam operation should consider flood control as 

well as the following aspects identified by AMEC:   
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 A water quality study to determine if the current minimum release from Glennifer 

Reservoir of 16.0 m3/s is needed for the entire length of the river and for the entire winter 

to maintain favourable water quality conditions.  Much has changed in the basin over the 

past 25 years.  Populations have increased, industrial development has expanded, and 

agricultural practices have changed.  So too have wastewater treatment technologies 

and standards.  It is possible that 16.0 m3/s is no longer the required flow for water 

quality maintenance. 

 When water is available in the reservoir and there is a high probability of filling, consider 

making releases to meet the needs of consumptive users along the river in addition to 

meeting the WCO and water quality needs.  It may be possible to eliminate most of the 

winter deficits without jeopardizing the other uses of the reservoir. 

 Consider sharing the risk among all users to minimize impacts of deficits.  For instance, 

if recreation users and in-stream requirements could tolerate less than ideal conditions in 

10% of the years (or some other appropriate percentage), the lowest desirable 

drawdown rule curve could be lowered making more of the reservoir storage available 

for meeting withdrawal needs.  With the current operation plan, the range of reservoir 

storage below the lowest desirable drawdown rule curve is not utilized for meeting 

downstream consumptive and in-stream demands. 

 Utilize existing water supply forecasts to maximum advantage.  Consider adjusting rule 

curves based on forecasted runoff and probabilities of filling. 

 

D.7. Basin Wide Mitigation Plans 

Stantec Recommendation: Basin wide mitigation includes maintaining transportation routes on 

critical highways, development of emergency preparedness plans, wetland preservation, 

additional natural flow monitoring stations, and improvement in weather forecasting. All are 

recommended by Stantec. 

 

Comments:  All measures noted can help to mitigate the impacts of flooding.  Almost all 

measures are neutral for drought mitigation. The exception is "weather forecasting".  This 

measure should go beyond weather forecasting by extending it to streamflow forecasting, and 

including seasonal water supply forecasts as well as flood forecasts. Water supply forecasts 

would assist in determining the probability of filling Glennifer Reservoir. In years when there is a 

high probability of filling the reservoir, the reservoir could be operated differently than it is under 

current operations. This would provide additional benefits in the higher runoff years. Not 

knowing what the future holds for water supply, current operators must cautiously conserve 

water in the event that the following year is going to be a low runoff year, or worse, the start of a 

three-year drought.   

 

Studies in the United States and Australia have shown that long-range streamflow forecasts can 

be made by exploiting the lag relationship between the El Nino Southern Oscillation (ENSO) 

and the serial correlation in streamflow itself (Piechota 1988; Piechota 1999; Tootle and 

Piechota 2006).  

 

In a recent study of atmosphere/ocean climate oscillations on streamflow in Saskatchewan (St. 

Jaques et al. 2011), it was concluded that the ENSO, Pacific Decadal Oscillation (PDO), Pacific 

North American Oscillation (PNA) and the Arctic Oscillation (AO) all had impacts on annual 
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mean daily streamflow in Saskatchewan.  This finding is promising, however, further research is 

needed to determine if these indicators can be developed into a meaningful seasonal forecasts 

for specific streams in Alberta and Saskatchewan. 

 

Additional natural flow monitoring stations would be useful for establishing streamflow trends 

due to climate change, and appropriate adjustment measures for both floods and droughts. 

 

D.8. Synthesizing Provincial, Regional and Local Project Priorities  

Stantec Recommendation: Stantec recognised the need to co-ordinate the flood mitigation 

activities on individual municipalities or other local entities to ensure no duplication of effort, all 

impacts upstream and downstream are considered, and to consider if and how joint flood 

mitigation projects can contribute to drought mitigation in a cost effective way. 

 

Comments:  A basin-wide approach to flood mitigation is essential. Consideration of joint 

flood/drought mitigation projects is also essential, particularly as it related to the use of existing 

or costly new storage projects. 

 

D.9. Water Management Strategies  

See  D.3. Offstream Storage 
 D.8 Synthesizing Provincial, Regional and Local Project Priorities 

 

D.10. Critical Infrastructure (water and wastewater facilities, fire halls, police stations, 

hospitals, etc) 

Stantec Recommendation: Protect critical infrastructure downstream of Dickson Dam for a dam 

release rate of 2000 cms plus freeboard (Page 6.3). 

 

Comments:  Protection to 2000 cms is a lower level of protection than current government policy 

for new government funded infrastructure. Current policy calls for 1:500 year protection for 

lifeline infrastructure (court houses, provincial buildings, schools, correctional facilities, etc), and 

1:1000 year for critical lifeline infrastructure (legislative buildings, communication centres, 

hospitals, extended care facilities, museums, archives, etc) (Alberta Infrastructure 2013). 

Stantec estimates that the 1:100 year flood downstream of Dickson Dam (considering the 

effects of Dickson Dam regulation) is 2227 cms at Red Deer, 2070 cms at Drumheller and 1579 

cms at Bindloss (Page 3.15). Estimates of the 1:500 and 1:1000 year floods are not provided, 

but presumably they would be considerably higher than 2000 cms. In light of the current policy 

for new government funded infrastructure, design criteria for protection of existing government 

infrastructure should consider a higher level of protection than1:100 year return period.  A 

higher level of protection for water and wastewater treatment plants would result in less frequent 

disruption to these essential services. 

 

D.11. Erosion Control 

Stantec Recommendation: Monitor post-flood channel conditions to ensure the high flow stream 

channel is adequately preserved and stream migrations are minimized in strategic locations. 

Preserve channel conveyance capacity. 
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Comments:  Erosion control measures will not contribute to drought mitigation in the Red Deer 

River Basin. 

 

Summary 

The most direct inter-relationship between water management for flood control and water supply 

would be via a joint use reservoir.  The Stantec report recommends against constructing a flood 

control dam and reservoir for reasons noted above.  If the Province decides that a reservoir is 

an appropriate measure for flood control, they should be encouraged to locate and size the 

reservoir to provide both flood control and water supply benefits. In the Bow River Basin, AMEC 

recommended that the Springbank Reservoir in the Elbow River Basin be built for joint flood 

control/water supply use. The most recent government announcement indicated that it would be 

a dry reservoir, useful only for flood control purposes. The rationale would be to reduce 

landowner impacts, cost and environmental impacts. Sufficient study has not been done to 

quantify impacts of either type of reservoir.   

 

Two measures recommended by Stantec should be considered for water supply as well as flood 

control. These two measures are streamflow forecasting and review of Glennifer Reservoir 

operations. The scope of any studies related to these measures should consider both benefits.  
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Toward a More Secure Water Supply for Communities in the Red Deer River Basin 
 

Part E: Questions for Discussion with Alberta Environment and  

  Parks  
 

The Red Deer River Municipal Users Group (RDRMUG) and the Red Deer River Watershed 

Alliance (RDRWA) have a number of water administration questions and information 

requirements which are needed to facilitate further watershed planning and municipal water 

supply security in the Red Deer River Basin. These questions are directed toward Red Deer 

Regional Approvals Section of Alberta Environment and Parks (AEP). 

 

E.1. The RDRMUG desires to update their 2010 request for a Crown Reservation under the 

Water Act for a quantity of unallocated water to be held specifically for municipal 

purposes. 

 Questions and Requests: 

 a)  Please provide a summary of licence allocations and registrations for the Red Deer 

Basin, and the most recent 2015 xls electronic listing of individual licences and 

registrations with the following breakdown:  

 Approval ID 

 Priority 

 Licence Issuing Date 

 Licensee 

 Point of Diversion 

 Source 

 Volume 

 Diversion Rate 

 Losses 

 Return Flow 

 Purpose 

b) A listing of large applications on hand (allocation >5000 m3). 

 c) In the updated application for a Crown Reservation, RDRMUG would like to address  

  all issues that have been identified by AEP, or others. It would be most helpful to be  

  aware of all issues related to creating a Crown Reservation.   

  What are the issues? 

  What actions does AEP advise the RDRMG to undertake to sufficiently satisfy 

 the department to support an application for a Crown Reservation? 

E.2. The RDRMUG and RDRWA wish to prepare for participation in decision-making related to 

 the water allocation limits for the watershed that were recommended in the SSRB 

 Approved Plan. 

 a) Please provide AEP's current thinking on how the matter (ie: the "limit") will be   

  addressed when the allocation reaches 550,000 dam3. As the majority of communities 

  in the RDRMUG are also members of the RDRWA, what is the role of the RDRWA in  

  the decision-making process? 
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 b) Will the 550,000 and 600,000 dam3 tipping points be based on the licensed allocation  

  volume or the allocation volume minus return flow?  

 c) There is a considerable amount of non-contributing area within the drainage basin  

  that does not impact flow in the Red Deer River. Would AEP be receptive to excluding 

  allocations in non-contributing areas from the tipping point volumes, since water use  

  in those areas will not impact the Red Deer River?   

 d) Licensed projects outside the effective drainage areas (delineated by PFRA) would  

  only contribute to flows in the Red Deer River in wet years when there are little or no  

  water supply issues. Since drought years are the years of primary interest in this  

  matter, would AEP be receptive to excluding allocations outside the effective drainage 

  areas from the tipping point volumes?   

 

E.3. Licensed municipal water users that are subject to WCOs are at risk of experiencing water 

 supply deficits. There are 8 urban municipal licences, including regional projects, in the 

 Red Deer River Basin that are subject to WCOs.  It is expected that any future licences 

 will also be subject to WCOs. 

 a) When AEP is in position to enforce compliance with instream flow conditions, what  

  will be the nature of enforcement procedures?  

 During open water period? 

 During ice conditions? 

b)  Recognizing uncertainties in data accuracy in reconstruction of natural flow and 

monitoring under ice conditions, and the major impacts on communities of disruptions 

in water supply:  

 Will AEP require communities to cease diverting when flow drops below WCOs? 

 Or will AEP seek a solution to low flows, such as modifying operation of Dickson  

  Dam? 

 Or will AEP request that communities invoke rationing and undertake remedial  

   measures within a certain time frame? 

 Or will AEP allow communities to continue withdrawals recognising that   

  community withdrawals and return flows have minimal impact on Red Deer River  

  stage, flow, velocity, wetted perimeter, etc. and will have minimal impacts on the  

  aquatic environment.  

 Or will AEP pursue other options? If so, what might these options be? 

E.4. Sharing deficits is touted as one way to distribute the impacts of water supply deficits over 

 a large number of licence or registration holders to minimize the impacts on the junior 

 users. The assignment provision of the Water Act was effective on a large scale in 

 minimizing the impacts of deficits in 2001 in the Oldman River Basin (Percy et al. 2010. 

 Page 10) (AMEC 2009. Page 28) (Alberta Environment 2002. Page 2 and others) .  

 a) Can Section 33 of the Water Act (Assignments) be used to share deficits between  

  junior and senior licencees? 

 b) If the answer to 4(a) is "no", are there other Sections of the Act that can be used for  

  sharing deficits between junior and senior licences? 
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E.5. The wording of the Jan 16, 2007 Director's decision on implementation of the WCOs for 

the Red Deer River Basin lacks clarity.   

 a) The decision document reads: "For future licences.......... this WCO apply to any  

  applications received or licences issued after May 1, 2005" (AEP 2007). 

  Does the May 1, 2005 date apply to the application date (priority) or the date the  

  licence was issued? Or is the date of application of the WCO at the director's   

  discretion, and can be either of those dates? If it is either of the dates at the Director's 

  discretion, what is the criteria for selecting the date that WCOs become effective?  

  . 

 b) The Red Deer WCO decision document also specifies WCOs for existing licences  

  with retrofit provisions (AEP 2007) in spite of the fact that Alberta Environment has  

  indicated that: 

   "Some licences in the SSRB since 1999 have a provision to backfit a WCO  

   condition to them. The Director has the authority and flexibility to backfit a WCO  

   to a licence that will not render the licence unusable" (SSRB Water Conservation  

   Fact Sheet. AEP Undated). 

  Has this retrofit provision ever been exercised by a Director in the SSRB? If so,  

  under what circumstances? What criteria was used to determine "usability" of the  

  project?  

c) Subsequent to the above statement, Alberta Environment indicated that: 

   "Applying IFN as a condition on existing and future junior licences would render  

   them substantially unusable; therefore retrofit provisions are not recommended"  

   (Background Information for public consultation on the SSRB Water Management 

   Plan. AEP, Undated).      

  There are numerous licences in the Red Deer River Basin with retrofit provisions. 

  Will AEP accept the recommendation to not impose the WCO on existing   

  licences with a retrofit provision in the Red Deer River Basin?  

 If AEP intends to apply the WCOs to licences with retrofit provisions if those  

  provisions do not render the project unusable, what criteria will be used to define  

  "unusable" and how will this be assessed? 
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Terms of Reference and Proposal     June 9, 2014 

 

Further to RDRMUG terms of reference and request for proposal (RFP) dated April 28, 2014 

and our subsequent meeting on May 30, 2014, I hereby submit a proposal addressing the terms 

of reference. 

 

A. Crown Reservation 

1. Update all numbers and statistics that we have in our original application 
2. Current water allocation of the Red Deer River – (including any significant applications?) 
3. Compare to South Saskatchewan Water Management Plan allocation limits 
4. Status of “major” water applications (e.g. Special Areas, Acadia Valley, others) 
 
6. General review of Crown Reservation request in light of current water strategies and policies, 
as well as water management concerns and needs 
7. Provide recommendations and follow up actions required to ensure application is complete 

 
For Items  1  to  4, 6, and 7, I propose a meeting with AESRD water administrators in Red Deer to 
obtain data on allocations, applications and their perspectives on issues related to the Crown 
Reservation.  I will then update the Briefing Note (Briefing Note Draft 2 revised - 2a Final).  There 
may be some outstanding issues that require input from the RDRMUG. 
 
5. List of all municipal licences with volume and date of license, and “priority” 
 
I propose to update licences for urban municipalities and regional projects supplied from the 
Red Deer River and tributaries, with a breakdown by licence date, priority, allocation, current 
use based on 2011 census population and 2006 per capita use. In addition, subject to your 
approval, I could provide allocation run-out date based on two population growth rates: 2006 to 
2011 and 2001 to 2011. 
 

B. Water Sharing Strategy 
1. Why would a water sharing strategy be important 
2. What could/should a water sharing strategy address? 
3. What would be the process, and who should be involved, in drafting a water sharing strategy 
(i.e. potential terms of reference) 
4. What circumstances would ‘trigger’ discussions regarding the need for water sharing (in other 
words, what might constitute a water shortage for one or more of the municipal or regional 
licensees) 
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5. What might be the different levels of concern (i.e. degrees of impending or actual water 
shortages) that may affect the nature/level/degree of water sharing actions 
6. How the province might/would be involved re: water shortages. 
7. Are there examples of municipal water sharing agreements? 

 

At this point in time, I would like to propose a consultation with AESRD, a literature 

review and a short discussion document on how we might address this issue. 

 

C. River Characteristics 
1. Red Deer River natural flows – high, medium, low (average and extremes) 
2. Water Conservation Objectives (WCO’s) and instream Flow Needs Objectives – explanation of 
what differences and what applies to water management. 
3. Historically and recently how the Red Deer River is doing re: WCO’s (including all major 
reaches of the River) 

               5. Implications of flood planning and mitigation during very high flows (volumes and frequency) 
6. Implications of low flow cycles (historic) 
 
River characteristics and current WCOs and IOs can be provided. WCOs have not been in place 
long enough to determine performance in meeting them. However, this could be done by a 
model run using the WRMM. This would have to be out sourced  to Unitech Solutions. 
Implications of low flow cycles (1930s and 1980s) can be discussed. Again, a model run would be 
useful. 
 
Assuming that flood mitigation reports will be available, the relationships between the 
recommended flood measures and drought mitigation could be discussed. Other issues that 
could be addressed are potential impacts of climate change on streamflow, and natural 
streamflow trends to determine if there is recorded evidence of a statistically significant change 
in streamflow.  
 

        D. Storage 
1. Current licenced water storage – name, location, volume and purpose(s) 
2. Update Dickson Dam re: planned storage and operation enhancement 
3. Identify potential future storage needs, purposes, such as specific uses for municipalities, 
industrial, irrigation, etc., required to meet WCO’s. This would include ‘reach’ information 
where applicable 
4. Drought ‘proofing’ – what could be the nature of an extended drought (i.e. scenario of a series 
of low flow years) What range of storage ‘actions’ might be required to address this scenario of 
less water security 
5. Identify benefits of increased water storage 
6. Identify potential storage opportunities including ‘on’ and ‘off’ stream within the basin. 
7. Recommended follow up actions 
Note: There are studies being completed by such firms as Stantec, AMEC, etc. 
that should be reviewed as these will probably include much of this information. 
 
Items 1 and 2 could be completed based on licence listings and discussions with AESRD. For 
Items 3 to 7 I suggest initially dealing with municipal requirements based on previous studies. I 
would like to review various examples (5 or so) of what other communities have done to meet 
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their municipal needs. I know of a few examples of constructed storage projects where I could 
talk to the communities, take a few pictures, get some cost estimates, etc. 
 
Drought proofing in general would involve considerable modeling which could get expensive. I 
think that it is a task that should be funded by others. In any event, I will get a better handle on 
this after discussions with AESRD and my work on Tasks A to D. 
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Unit Conversion Factors 
 

 

     SI Units (metric)         Imperial Units 

    

Area   

 1.0 hectare (ha)  = 2.471 acres 

 1.0 square kilometres (km2)  = 0.386 square miles 

    

Length   

 1.0 millimetre (mm)  = 0.039 inches 

 1.0 metre (m)  = 3.281 feet 

 1.0 kilometre (km)  = 0.621 miles 

    

Volume   

 1.0 litre (L)  = 0.0353 cubic feet 

 1.0 cubic metre (m3)  = 35.315 cubic feet 

 1.0 decametre (dam3) = 1000 m3  = 0.811 acre feet 

    

 1.0 cubic metre (m3)  = 35.315 cubic feet 

 1.0 decametre (dam3) = 1000 m3  = 0.811 acre feet 

 

 
   

 

 

 

 


