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1.0 INTRODUCTION 
 
The Milk River is the most southern major river system in Alberta and the only river in the province that 
eventually flows to the Gulf of Mexico. The headwaters of the Milk River originate in Montana, and the 
river flows eastward through Alberta for about 288 km. The mainstem of the Milk River is prairie fed and 
is often referred to as the South Fork of the Milk River. Flows in the North Fork of the Milk River are 
augmented by water from the St. Mary River (i.e., the St. Mary River Diversion) as part of the 1909 
Boundary Waters Treaty.   
 
The Milk River Watershed Council Canada (MRWCC) has monitored the Milk River and some of its 
tributaries since 2006. This report is a compilation of water monitoring data collected in 2025, with 
reference to the results from the previous three years (i.e., 2022-2024) (PESL 2023, 2025). Comparisons 
are made to Water Quality Objectives that were developed as part of the Milk River Integrated Watershed 
Management Plan (IWMP) (PESL 2015) and relevant provincial guidelines (GoA 2018).  
 

2.0 METHODS 
 
Grab samples were collected twice monthly (April-June) and monthly (July-October) (N=10) from five 
sites: North Fork at 501, Milk River at 501, Upstream of the Town of Milk River (U/S Milk River), HWY 
880 Bridge and the Pinhorn site (Figure 1). Staff from the MRWCC collected the water samples at the 
Pinhorn site. Sample effort was shared at the other sites, with the MRWCC staff collecting 3 samples, and 
staff from Alberta Environment and Protected Areas (EPA) collecting 7 samples, depending on flow 
conditions.  
 
The site Red Creek near Mouth was monitored in 2025 by EPA. Monitoring in previous years at Red Creek 
included an upstream and middle site sampled by the MRWCC; however, these sites have not been 
sampled since 2019. The MRWCC Research and Monitoring Team determined sufficient data has been 
collected to understand the trends and conditions on Red Creek and a summary report was completed in 
2020. No samples collected at Red Creek near Mouth in 2025 due to flow conditions. Verdigris Coulee and 
Miners Coulee, two ephemeral tributaries to the Milk River, have been sampled intermittently since 2018. 
At Miners Coulee, two samples were collected during 2025, one in April and one in May. No samples were 
collected at Verdigris Coulee in 2025 due to a lack of flow. 
 
Samples were only collected when flows could be visually detected. Sample bottles were submersed to 
mid-depth by hand or using a sample pole (with sample bottle attached) when the water was deep or 
fast-flowing. Each sample container was prepared using standard protocols (e.g., sample preservation, 
where required). Sterile sample containers were provided by the analytical laboratory. The water samples 
were kept on ice in coolers and transported to ALS Laboratories in Calgary. ALS Laboratories is CALA1 
accredited for criteria and standards established by the Association under their Certificate of Laboratory 
Proficiency.  
 

 
1 CALA – Canadian Association for Laboratory Accreditation Inc. 
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Samples were analysed using APHA approved methods for general parameters (e.g., pH, specific conductivity), nutrients (total phosphorus (TP), 
total dissolved phosphorus (TDP), nitrate+nitrite nitrogen (NO3+NO2-N), total kjeldahl nitrogen (TKN) and total nitrogen [TN; calculated]), total 
suspended solids (TSS) and fecal coliform bacteria (FCB). 
 
 

 
 
Figure 1 - Map showing water monitoring locations sampled in the Milk River watershed, 2025.  
 
Water monitoring results were compared to Milk River Water Quality Objectives (WQO) and to applicable provincial surface water quality 
guidelines (GoA 2018). The WQO were established using data from 2006 to 2011 at four main river reaches (i.e., North Fork Milk River, Mainstem 
Milk River, Milk River Gravel Bed and Milk River Sand Bed) (PESL 2015). The Milk River IWMP Implementation Strategy suggests that water quality 
data should be compared to the WQOs annually with a trend analysis completed every five years.  
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Table 1 – Summary of the number of water samples collected at the five Milk River monitoring sites, 
2007 to 2025. 

Site 
Sample 

Type 

Sample Numbers 
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0

 

2
0
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0
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0

1
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2
0
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2
0

1
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2
0

1
8

 

2
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1
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2
0

2
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2
0

2
1

 

2
0

2
2

 

2
0

2
3

 

2
0

2
4

 

2
0

2
5

 

Milk River 
at 501a 

Natural 
Flowa  

8 13 9 10 10 10 10 10 8 7 7 8 10 9 6 9 7 7 5 

North Fork 
at 501b 

Diversion  11 12 8 8 2 9 9 5 6 8 8 7 8 3 9 9 7 4 1 

Natural 
Flowb  

4 2 1 2 8 1 1 5 4 2 2 3 2 7 1 1 3 6 9 

U/S Milk 
Riverc 

Diversion  11 12 9 8 2 9 9 5 6 8 8 7 8 3 9 9 7 5 2 

Natural 
Flow  

4 3 1 2 8 1 1 5 4 2 2 3 2 7 1 1 3 5 8 

HWY 880d 
Diversion  11 12 12 8 2 5 6 5 6 8 8 7 8 3 9 9 7 5 2 

Natural 
Flow  

4 3 1 2 5 2 1 4 4 2 2 3 2 7 1 1 3 5 8 

Pinhorne 
Diversion  11 12 9 8 2 9 9 5 6 8 8 7 8 0 7 9 7 4 2 

Natural 
Flow  

4 3 1 2 8 1 1 4 4 2 2 3 2 0 1 1 3 6 8 

aSome samples not collected in 2007, 2008, 2015-2018 and 2020-2024 due to dry channel or no flow conditions; no 
sample collected June 3/09; no FCB results Apr 23/23 as sample was received more than 24 hours after collection 
bNo sample collected October 8/08 (natural flow); no sample collected June 3/09 (diversion) 
cAll samples collected from 2007 to 2022 
dNo sample collected May 14/14 (natural flow) 
eNo sample collected May 14/14 (natural flow); no sampling completed in 2020 due to global pandemic; no 
samples collected April 7 and 19, 2021 (diversion) 
 

 

3.0 RESULTS 
 

3.1 Precipitation 
 
Overall, total precipitation (April-October) in the Milk River watershed in 2025 varied moderately across 
the watershed, ranging from 187.5 mm at Onefour to 278 mm at Del Bonita (Tables 1 and 2). June and 
July were the wettest months (average: 72.8 and 70.7 mm) and September was the driest month (average: 
6.1 mm) (Table 1). Comparing average total precipitation for each year, 2025 was the fifth driest (average: 
240.2 mm) from 2016 to 2025 (Table 2). The driest year was recorded in 2017 (average: 178.8 mm) and 
the wettest year occurred in 2016 (average: 314.2 mm) a difference of 135.4 mm of precipitation between 
the wettest and driest years. Based on ten-year averages (2016-2025), the weather station Cardston was 
the wettest (average: 270.1 mm), while the weather station Onefour (average: 213.6 mm) was the driest.  
 
Typically, the western part of the watershed (i.e., Cardston and Del Bonita) receives more precipitation 
compared to the eastern part (i.e., Masinasin and Onefour)  (Table 2). However, it was uncharacteristically 
drier in Del Bonita (2023) and Cardston (2024) compared to more eastern regions (Table 2). In 2023, Del 
Bonita had the lowest precipitation of ten years (164.4 mm) at that station (2016-2025) (Table 2) and was 
the driest of the five weather stations. Cardston is typically the wettest weather station but in 2024 it was 
the driest of the five weather stations (223.9 mm) whereas Onefour which is typically the driest weather 
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station had the second highest precipitation of ten years (268.6 mm) and was the wettest of the five 
weather stations. In 2025, precipitation reflected the more typical pattern of higher precipitation in the 
west and lower amounts in the east.  
 

Table 1 – Total precipitation (mm) at five weather stations, April to October, 2025. Refer to Figure 1 
for weather station locations. 
 
Month Cardston Del Bonita Milk River Masinasin Onefour Average 

April 29.2 15.5 16.8 26.9 10.9 19.9 

May 20.6 33.2 50.8 45.4 11.9 32.4 

June 74.7 88.4 84.6 52.2 64.2 72.8 

July 101.9 99.7 59.3 50.5 42.2 70.7 

August 16.6 14.5 29.8 16.1 54.9 26.4 

September 14.9 6.6 6.6 2.2 0.0 6.1 

October 15.3 20.1 15.4 5.7 3.4 12.0 

Total  273.2 278.0 263.3 199.0 187.5  

Note: Data is from ACIS viewer: http://agriculture.alberta.ca/acis/alberta-weather-data-viewer.jsp) 

 
Table 2 - Historical total precipitation (mm) at five weather stations for the water monitoring period 
April to October, 2016 to 2025. Refer to Figure 1 for weather station locations. 

 
Year Cardston Del Bonita Milk River Masinasin Onefour Average 

2016 304.0 309.3 315.5 323.1 319.1 314.2 

2017 184.4 175.9 261.6 132.2 140.0 178.8 

2018 303.9 251.9 195.4 180.0 154.0 217.0 

2019 369.2 334.3 299.4 278.5 250.2 306.3 

2020 272.5 246.5 294.3 283.0 232.3 265.7 

2021 294.1 224.3 160.2 157.1 139.9 195.1 

2022 258.0 288.5 264.9 271.6 241.2 264.8 

2023 217.8 164.4 200.9 213.0 203.1 199.8 

2024 223.9 260.5 238.1 267.9 268.6 251.8 

2025 273.2 278.0 263.3 199.0 187.5 240.2 

Avg. 2016-25 270.1 253.4 249.4 230.5 213.6 - 

Data Source: Environment and Climate Change Canada - http://climate.weather.gc.ca/index_e.html 

 
3.2 Red Creek (Near Mouth) 
 

3.2.1 General Water Chemistry 
 
No water quality samples were collected at the Red Creek near Mouth site in 2025. Table 3 summarizes 
the water quality reported for the site from 2017 through 2025. Data for the period 2017 through 2024 
can be found in the 2023-2024 water monitoring program annual report (PESL 2025). 
 

http://agriculture.alberta.ca/acis/alberta-weather-data-viewer.jsp
http://climate.weather.gc.ca/index_e.html
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Table 3 - Median and range of water quality at Red Creek near Mouth, 2017-2025. 

Parameter 
Red Creek – Near Mouth 

2017 2018 2019 2020 2021 2022 2023 2024 2025 

Sample Size 7 9 3 4 4 5 3 2 0 

Water  
Temperature, oC 

17.0 
8.9-21.6 

15.0 
0.1-22.1 

14.4 
4.9-22.0 

20.0 
3.1-22.5 

12.1 
0.5-20.8 

14.7 
-0.03-22.8 

15.2 
9.6-15.3 

11.1 
8.8-13.3 

No Flow 

Dissolved  
Oxygen, mg/L 

10.75 
9.50-13.47 

10.64 
10.18-11.58 

10.60 
9.62-11.26 

12.64 
10.31-15.10 

13.03 
12.77-14.23 

11.83 
7.80-12.54 

11.33 
10.13-12.81 

11.70 
10.70-12.67 

No Flow 

pH 
8.35 

7.97-8.50 
8.17 

8.06-8.56 
8.24 

7.71-8.48 
8.29 

8.19-8.39 
8.28 

7.94-8.43 
7.88 

7.76-8.06 
8.10 

7.94-8.12 
8.06 

7.94-8.18 
No Flow 

Specific  
Conductivity, µS/cm 

2,630 
1,530-2,920 

2,489 
510-2,796 

2,585 
1,560-2,880 

2,700 
2,500-3,000 

2,550 
1,200-2,800 

2,650 
2,200-2,685 

2,731 
1,760-2,928 

2,724 
2,634-2,814 

No Flow 

Total  
Phosphorus, mg/L 

0.036 
0.019-0.180 

0.026 
0.009-0.400 

0.026 
0.011-0.121 

0.006 
0.004-0.017 

0.019 
0.017-0.070 

0.036 
0.002-0.053 

0.016 
0.013-0.064 

0.013 
0.008-0.017 

No Flow 

Total Dissolved  
Phosphorus, mg/L 

0.019 
0.007-0.160 

0.020 
0.003-0.320 

0.011 
0.007-0.068 

0.003 
0.002-0.009 

0.009 
0.006-0.051 

0.004 
0.002-0.013 

0.008 
0.034-0.008 

0.007 
0.005-0.009 

No Flow 

Nitrate+Nitrite  
Nitrogen, mg/L 

0.050 
0.002-0.050 

0.039 
0.025-0.850 

0.096 
0.055-0.920 

0.260 
0.210-1.500 

0.185 
0.019-0.330 

0.110 
0.009-0.280 

0.002 
0.002-0.026 

0.009 
0.008-0.010 

No Flow 

Total Kjeldahl 
Nitrogen, mg/L 

1.02 
0.51-1.30 

0.82 
0.25-1.40 

0.71 
0.44-1.55 

0.63 
0.49-0.97 

0.78 
0.57-1.30 

0.85 
0.45-1.1 

0.93 
0.48-1.2 

0.87 
0.73-1.01 

No Flow 

Total Nitrogen, mg/L 
1.07 

0.51-1.30 
1.05 

0.64-2.04 
0.81 

0.53-2.47 
1.06 

0.71-1.99 
0.89 

0.80-1.60 
0.96 

0.45-1.4 
0.96 

0.48-1.20 
0.87 

0.74-1.00 
No Flow 

Total Suspended 
Solids, mg/L 

4 
1-9 

1.6 
0.5-135 

4.8 
1.2-16 

4.3 
2.7-7.9 

4.6 
2.2-7.3 

2.4 
0.5-18 

2.1 
0.5-3.1 

0.8 
0.5-1.1 

No Flow 

Fecal Coliform Bacteria, 
cfu/100 mL 

118 
1-700 

100 
6-3,600 

121 
1-2,000 

20 
6-1,091 

5 
1-1,364 

39 
8 - >60,000 

31 
4-118 

28 
1-55 

No Flow 
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3.3 Ephemeral Tributaries 
 
Miners Coulee contributed minor flow to the Milk River in 2025. Flowing water was observed on two of 7 
monthly site visits between April  and October 2025 (April and July). Verdigris Coulee contributed little to 
no flow to the Milk River in 2025. During seven site visits, no flowing water was observed at Verdigris 
Coulee and no water samples were collected (Table 6). 
 

3.3.1 General Water Chemistry 
 
Miners Coulee – The dissolved oxygen concentration at Miners Coulee was 12.45 mg/L in April and 7.30 
mg/L in July. The July concentration was within the historic range for the period 2018-2024 (4.32 to 12.21 
mg/L), and the April concentration was higher (Table 6). Both dissolved oxygen concentrations met the 
acute (>5.0 mg/L) and chronic (>6.5 mg/L) guideline (GoA 2018). The pH value at Miners Coulee was 7.96 
in April and 7.34 in July. The July pH value (7.34) was less than the historic range of 7.56 to 8.28 (2018-
2024), and the July value was within the range. Both pH values met the aquatic life guideline for pH (≥6.5 
and ≤9.0). The specific conductivity values at Miners Coulee were 808 µS/cm in April and 601 µS/cm in 
July. The values were within the historic range for the period 2018 to 2024 (583 to 1,100 µS/cm). The 
specific conductivity recorded in 2025 at Miners Coulee was considered ‘safe’ for irrigation (≤1,000 µS/cm; 
GoA 2018) (Table 6).  
 

3.3.2 Nutrients 
 
Miners Coulee – The total phosphorus at Miners Coulee was 0.028 mg/L in April and 0.054 mg/L in July. 
These concentrations were within the range of previous years (0.020 to 0.160 mg/L) (2018-2024) (Table 
6). The total dissolved phosphorus concentration at Miners Coulee was 0.025 mg/L in April and 0.039 mg/L 
in July 2025. These concentrations were within the range of previous years (0.011 to 0.150 mg/L) (2018-
2024) (Table 6). In 2025, the total nitrogen concentrations at Miners Coulee were 0.61 mg/L in April and 
0.69 mg/L in July. These concentrations were within the range of previous years (0.55 to 1.0 mg/L) (2018-
2024) (Table 6). Similar to previous years, total nitrogen was almost entirely comprised of organic nitrogen 
(TKN). The nitrate+nitrite nitrogen concentrations <0.03 mg/L in April and <0.015 mg/L in July and less 
than the detection limit of the analytical equipment (Table 6).  
 

3.3.3 Total Suspended Solids 
 
Miners Coulee – In 2025, the total suspended solids concentrations were low at Miners Coulee:  <1 mg/L 
in April and 1.6 mg/L in July. Both concentrations were within the historic range of previous years (<1 to 
490 mg/L) (2018 to 2024) (Table 6). Note that very high total suspended solid concentrations were 
recorded in 2023 (370 to 490 mg/L) compared to the range from 2018 to 2022, 2024 and 2025 (<1 to 4.4 
mg/L). 
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3.3.4 Fecal Coliform Bacteria 
 
Miners Coulee – In 2025, the fecal coliform bacteria count at Miners Coulee was 34 cfu/100 mL in April and 1,700 cfu/100 mL in July. The July count was 
the highest reported for the period 2018-2025 (Table 6). The fecal coliform bacteria count in July (1,700 cfu/100 mL) did not meet the irrigation guideline 
(100 cfu/100 mL) (GoA 2018). (Note that samples collected by the MRWCC are analysed as fecal coliform bacteria, and samples collected by EPA are 
analysed as Escherichia coli, a sub-set of fecal coliform bacteria; these data sets were combined and reported collectively as fecal coliform bacteria. In 
2025, a comparison of fecal coliform bacteria and Escherichia coli counts was made using historic data at sites, where available, to determine relationships 
between the results, if any (Appendix A). 
 

Table 6 - Median and range for water quality parameters at the ephemeral tributaries (Miners Coulee and Verdigris Coulee), 2018 to 2025. 

Parameter 

Miners Coulee Verdigris Coulee 

2018 
(N=2) 

2019 
(N=1) 

2020 
(N=2) 

2021 
 (N=4) 

2022 
(N=1) 

2023 
(N=3) 

2024 
(N=1) 

2025 
(N=2) 

2018 
(N=4) 

2019 
(N=1) 

2020 
(N=0) 

2021 
(N=0) 

2022 
(N=0) 

2023 
(N=0) 

2024 
(N=0) 

2025 
(N=0) 

Water 
Temperature, oC 

7.1 - 15.7 15.78 18.8 - 19.6 
10.1 

1.6 - 17.4 
15.7 

14.9 
7.6-15.2 

11.3 5.4-14.0 
16.4 

1.47 - 17.9 
3.02 
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6
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u
g 

1
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ct
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Dissolved Oxygen, 
mg/L 

5.22 - 10.78 8.12 4.32 - 9.75 
10.40 

9.07 - 12.21 
6.48 

10.31 
7.75-10.44 

10.66 7.30-12.45 
4.57 

2.14 - 11.06 
8.41 

pH 7.90 - 8.13 7.67 8.22 - 8.28 
8.25 

8.08 - 8.27 
7.56 

7.82  
7.77-7.86 

7.94 7.34-7.96 
8.42 

7.53 - 9.29 
7.19 

Specific 
Conductivity, 
µS/cm 

583 - 905 994 590 - 650 
925 

780 - 1,100 
658 

618 
599-747 

460 601-808 
2,562 

83 – 4,414 
277 

Total Phosphorus, 
mg/L 

0.096 - 0.160 0.043 0.061 - 0.072 
0.034 

0.020 - 0.054 
0.096 

0.097 
0.030-0.100 

0.059 0.028-0.054 
0.109 

0.044 - 0.350 
0.190 

Total Dissolved 
Phosphorus, mg/L 

0.082 - 0.150 0.027 0.047 - 0.067 
0.024 

0.011 - 0.045 
0.097 

0.089 
0.024-0.094 

0.044 0.025-0.039 
0.054 

0.031 - 0.280 
0.140 

Nitrate+Nitrite 
Nitrogen, mg/L 

<0.004 - 0.008 0.01 0.002 
0.008 

<0.004 - 0.019 
0.039 

0.002 
0.002-0.005 

0.002 <0.03 -<0.015 
0.007 

<0.004 - 0.024 
0.45 

Total Kjeldahl 
Nitrogen, mg/L 

0.90 - 0.91 0.87 0.80 - 0.81 
0.66 

0.60 - 1.0 
0.84 

0.78 
0.65-0.89 

0.551 0.61-0.69 
1.93 

0.34 - 3.80 
0.71 

Total Nitrogen, 
mg/L 

0.90 - 0.92 0.88 0.80 - 0.81 
0.67 

0.61 - 1.0 
0.88 

0.78 
0.65-0.89 

0.550 0.61-0.69 
1.93 

0.37 - 3.80 
1.2 

Total Suspended 
Solids, mg/L 

<1 2.2 2.2 - 4.8 
3.6 

1.7 - 4.4 
<1 

390 
370-490 

3 <1-1.6 
9.65 

1.3 - 45 
6.5 

Fecal Coliform 
Bacteria (cfu/100 
mL) 

20 - 310 173 900 – 1,091 
75 

<2 - 220 
590 

75 
13-520 

260 34-1,700 
360 

1 - 900 
220 

Sample Dates Apr 23, May 22 
May 
14 

Jun 23, Jul 21 
Mar 16, Apr 19, 
May 17, Jun 21 

Jun 20 
Apr 17, May 
23, Jun 15 

May 
21 

April 23,  July 16 
Apr 23, May 22,  

Jun 19, Jul 16 
Oct 8 
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3.4 Milk River 
 
3.4.1 St. Mary/Milk River Diversion Operation 
 
In 2025, the St. Mary/Milk River Diversion was initiated on June 25 when repairs to the St. Mary siphon 
were complete after the siphon failed June 17, 2024. Diversion to the St. Mary Canal was initiated at 1.4 
m3/s (50 cfs) on June 25, increased to 5.7 m3/s (200 cfs) on March 26 and further increased to 9.9 m3/s  
(350 cfs) on June 27. The diversion was increased to 14.2 m3/s (500 cfs) on June 28 and further increased 
to 17.0 m3/s (600 ft3/s) on June 29. The diversion to St. Mary Canal was maintained at 17.0 m3/s (600 ft3/s) 
until July 11 when the diversion was immediately stopped after a large seep was discovered at the 
downstream canal. Diversion to the St. Mary Canal was restarted on July 17 and ramped up to 15.6 m3/s 
(550 ft3/s) after canal repairs were complete. Diversion was maintained at 15.6 m3/s (550 ft3/s) until 
August 19 and on August 20 diversion was ramped down to 9.9 m3/s  (350 cfs) and further ramped down 
to 4.3 m3/s (150 ft3/s) on August 21. The diversion to St. Mary Canal ramped down to zero diversion (0 
m3/s, 0 cfs) on August 22 (shut-down complete).  Diversion to the St, Mary Canal ended earlier than usual 
in late-August to facilitate scheduled repairs to the Halls Coulee siphon.          
 
Table 7 - St. Mary/Milk River Diversion start-up and shut-down dates for the 2006 through 2025 
monitoring period. 

Year Start Date End Date 

2006 March 05 September 24 

2007 March 07 September 03 

2008 March 17 September 12 

2009 March 16 September 24 

2010 March 21 September 03 

2011 July 24 October 06 

2012 April 9 September 15 

2013 March 11 September 24 

2014 May 13 September 10 

2015 March 31  August 28 

2016 March 22 September 10 

2017 March 22  September 22 

2018 May 9 September 28 

2019 April 8 September 27 

2020a March 31 October 31 

2021 March 22 September 16 

2022 March 15 September 30 

2023b April 25 September 1 

2024c April 10 June 17 

2025d June 25/July 17 July 11/August 22 
a 2020: Due to a drop structure failure, there was no diversion to the St. Mary Canal from May 17 to October 7.    
b 2023: Initiated on April 5 and shut down on April 11, restarted April 25 after repairs to gate were made.  
c 2024: Initiated March 25, but restarted on April 10 after repairs to the St. Mary Diversion siphon were made. Shut down June          

17 due to St. Mary siphon failure.  
d 2025: Initiated June 25 after St. Mary siphon repair but shut down July 11 due to canal seepage. Diversion was re-started July 

17 after canal repairs and shut down on August 22 to facilitate work at Halls Coulee siphon.   



Milk River Water Monitoring Report 2025 

 

April 2026                                         Palliser Environmental Services Ltd.                                                  Page 9 
 

3.4.2 Streamflow 
 
Average daily streamflow data for 2025 is shown in Figures 2 to Figure 5 at four Milk River sites. Refer to 
Figure 1 for gauging station locations. Ongoing repair and maintenance resulting from the St. Mary 
Diversion siphon failure in 2024 impacted the St. Mary Canal diversion observed in 2025. 
  
At ‘Milk River at Western Crossing of International Boundary’ the streamflow is not augmented by the St. 
Mary diversion; therefore, flows are always natural. For the period April 1 to September 8, the median 
streamflow was 0.042 m3/s (range: 0.000-2.73 m3/s) in 2025 (Figure 2). The maximum average daily flows 
were recorded on March 3 (2.52 m3/s) and March 29 (2.54 m3/s). There was no flow data after September 
8 in 2025 as the streamflow gauging station stopped operation. The discharge from August 16 to 
September 8 were recorded as 0 m3/s flow (Figure 2).  
 
The April to October total discharge in 2025 was 6,110 dam3, compared to 14,940 dam3 (2024), 24,341 
dam3 (2023), 27,680 dam3 (2022), 19,366 dam3 (2021), 52,423 dam3 (2020), and 47,458 dam3 (2019)2. 
Total discharge in 2025 was the lowest from 2019 to 2025.  

 
Figure 2. Average Daily Discharge at the Station 11AA025: Milk River at Western Crossing of International 
Boundary, 2925 (EPA 2025; NRT (WSC) data). Discharge represents natural flow only. 
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At ‘North Milk River near International Boundary’, for the period April 1 to October 31 2025, median flow 
was 0.31 m3/s (range: 0.11-15.58 m3/s). From March 6 to June 26, the natural flow ranged from 0.15 to 
0.69 m3/s. When diversion began on June 25, flow ranged from 13.11 m3/s to 15.58 m3/s between June 
30 and July 11. Flow began to decline on July 12 when the diversion was stopped for canal repairs and 
ranged between 0.41 and 0.98 m3/s from July 14 to July 18. When the diversion was restarted on July 17, 
the flow ranged from 13.00 to 15.54 m3/s from July 21 to August 21. When the diversion was stopped on 
August 22 for repairs to Halls Coulee siphon, the natural flow ranged between 0.11 to 0.29 m3/s from 
August 30 to October 31 (Figure 3).   

 
 
Figure 3. Average Daily Discharge at the Station 11AA001: North Milk River near International Boundary 
2025 (EPA 2025; NRT (WSC) data).   
 
 
Total discharge for the April to October period was 65,784 dam3 in 2025, compared to 92,474 dam3 (2024), 
166,367 dam3 (2023), 259,900 dam3 (2022), 236,044 dam3 (2021), 53,072 dam3 (2020), and 220,510 dam3 
(2019) (PESL 2025). Total discharge in 2022 was the highest recorded from 2019 to 2025. The lowest total 
discharge occurred in 2020 due to a drop structure failure resulting in no water diversion to the St. Mary 
Canal from May 17 to October 7, 2020. The second lowest total discharge occurred in 2025 due to repairs 
to the St. Mary River Diversion siphon, canal seepage repairs and scheduled maintenance at Halls Coulee 
siphon. The third lowest total discharge occurred in 2024 after the St. Mary River Diversion siphon failed 
on June 17. 
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At ‘Milk River at Milk River’, for the period April 1 to October 31, the median average daily flow was 0.938 
m3/s (range: 0.001-17.28 m3/s) in 2025. From February 11 to June 28, the average daily natural flow 
ranged from 0.001 to 4.40 m3/s (median: 1.13 m3/s). When diversion began on June 25, the average daily 
flow ranged between 1.75 m3/s and 15.51 m3/s from June 29 to July 15 (median: 14.06 m3/s). Flow began 
to decline on July 16 when the diversion was stopped for canal repairs and ranged between 0.94 and 1.77 
m3/s from July 16 to July 20 (median: 1.17 m3/s). When the diversion was restarted on July 17, the flow 
ranged from 6.29 to 17.28 m3/s from July 21 to August 22 (median: 15.46 m3/s). When the diversion was 
stopped on August 22 for repairs to Halls Coulee siphon, the natural flow ranged between 0.11 to 1.00 
m3/s from August 28 to November 20 (median: 0.25 m3/s) (Figure 4).   
 
The April to October total discharge in 2025 (72,508 dam3) was the lowest from 2019 to 2025 and was 
substantially less than previous years: 115,016 dam3 (2024), 190,427 dam3 (2023), 288,400 dam3 (2022), 
252,570 dam3 (2021), 106,158 dam3 (2020) and 259,300 dam3 (2019). Total discharge was highest in 2022 
(288,400 dam3). The 2025 total discharge was 25% of the total discharge in 2022.      

 
Figure 4. Average Daily Discharge at Station 11AA005: Milk River at Milk River, 2025 (EPA 2025; NRT (WSC) 
data). 
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At ‘Milk River at Eastern Crossing of International Boundary’, for the period April 1 to October 31, median 
average daily flow was 0.85 m3/s (range: 0.013-14.76 m3/s) in 2025. Peak flow occurred on August 9 (14.76 
m3/s) during the second period of diversion flow (Figure 5). From March 13 to July 3, the average daily 
natural flow ranged from 0.013 to 4.33 m3/s (median: 1.08 m3/s). When diversion began on June 25, the 
average daily flow ranged between 1.72 m3/s and 13.74 m3/s from July 4 to July 16 (median: 11.92 m3/s). 
The diversion was stopped on July 11 for canal repairs and the flow began to decline on July 17, with flows  
ranging between 0.93 and 6.93 m3/s from July 17 to July 24 (median: 1.55 m3/s). When the diversion was 
restarted on July 17, the flow ranged from 1.71 to 14.76 m3/s from July 25 to September 1 (median: 12.96 
m3/s). When the diversion was stopped on August 22 for repairs to Halls Coulee siphon, the natural flow 
ranged between 0.061 to 1.33 m3/s from September 2 to November 15 (median: 0.18 m3/s) (Figure 5).   
 
Total discharge in 2025 was 62,677 dam3 and was substantially less than 2024 (113,075 dam3) and 2023 

(158,720 dam3).  

 
 

Figure 5. Average Daily Discharge at Station 11AA031: Milk River at Eastern Crossing of International 
Boundary, 2025 (EPA 2025; NRT (USGS) data). 

 
3.4.3 General Water Chemistry 
 
Water chemistry parameters for 2025 are presented in Table 8. Note that while water chemistry results 
from 2022 to 2024 are presented in the tables, they are generally not discussed in detail. In 2025, median 
water temperature ranged from 9.7oC at the Milk River at 501 site to 14.2oC at the U/S Milk River site. 
Maximum water temperatures in 2025 at each of the sites was within the range of the maximum water 
temperatures from 2022 to 2024 with the exception of the Milk River at 501 site (maximum: 13.3oC) which 
was 3.7 to 5.9oC cooler than previous years. The cooler maximum temperature was the result of five fewer 
samples collected at the Milk River at 501 site as it had no flowing water after June 4 (Table 8). 
 
In 2025, median dissolved oxygen concentration ranged from 11.63 mg/L at the U/S Milk River site to 
12.29 mg/L at the Pinhorn site (Table 8). In 2025, all samples met the acute daily minimum guideline (1-
day instantaneous: >5 mg/L) and the chronic guideline (7-day average: >6.5 mg/L) at all Milk River sites.   
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Table 8 - Summary (median and range) of general water quality parameters at the Milk River, 2022 to 2025. 

 

Site 

Water Temperature (oC) 

2022 2023 2024 2025 

N Median Range N Median Range N Median Range N Median Range 

N. Fork at 501 10 11.2 2.8-17.9 10 10.5 0.8-17.3 10 10.6 4.5-20.5 10 11.9 2.3-18.9 

Milk R. at 501 9 12.1 2.8-17.0 7 11.5 2.1-19.0 7 11.1 6.0-19.2 5 9.7 6.4-13.3 

U/S Milk River 10 13.0 3.4-19.3 10 12.7 2.0-20.4 10 12.8 6.5-23.4 10 14.2 2.9-20.8 

HWY 880 10 12.6 3.9-21.8 10 13.8 5.2-20.4 10 12.9 5.7-21.0 10 13.1 2.7-21.0 

Pinhorn 10 12.4 2.9-21.5 10 13.5 5.7-20.2 10 16.2 5.1-22.7 10 11.8 5.2-21.1 
 

 

Site 

Dissolved Oxygen (mg/L) 

2022 2023 2024 2025 

N Median Range N Median Range N Median Range N Median Range 

N. Fork at 501 9 11.98 10.64-15.50 10 11.16 9.67-15.12 10 11.33 10.06-14.85 10 11.69 9.47-13.75 

Milk River at 501 9 11.45 9.39-14.96 7 10.90 10.09-13.60 7 10.88 9.92-13.13 5 12.04 11.60-12.45 

U/S Milk River 9 11.16 9.37-13.47 10 10.74 9.17-13.32 10 10.80 8.71-13.53 10 11.63 9.04-12.70 

HWY 880 10 11.00 9.27-13.93 10 10.80 9.11-12.00 10 10.75 7.35-13.84 10 11.83 9.07-13.33 

Pinhorn 10 11.90 9.75-14.70 10 11.48 9.57-14.50 10 10.80 10.26-13.82 10 12.29 9.64-12.99 
 

 

Site 

pH 

2022 2023 2024 2025 

N Median Range N Median Range N Median Range N Median Range 

N. Fork at 501 10 8.11 7.66-8.27 10 8.14 8.00-8.30 10 8.30 8.00-8.60 10 8.14 7.55-8.68 

Milk R. at 501 9 8.30 8.17-8.58 7 8.39 7.92-8.58 7 8.60 8.17-8.93 5 8.55 8.12-8.73 

U/S Milk River 10 8.04 7.82-8.28 10 8.10 7.87-8.28 10 8.14 8.03-8.60 10 8.09 7.76-8.72 

HWY 880 10 8.10 7.74-8.49 10 8.11 7.90-8.38 10 8.31 7.82-8.57 10 8.21 7.56-8.76 

Pinhorn 10 8.20 7.53-8.43 10 8.36 7.98-8.64 10 8.56 8.30-8.71 10 8.60 8.23-8.78 
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The pH guideline for the protection of aquatic life is >6.5 and <9.0 (GoA 2018). The median pH values at 
the Milk River sites ranged from 8.09 to 8.60 in 2025 and were within guideline for the protection of 
aquatic life. No individual sample exceeded the pH guideline (Table 8).  
 
The specific conductivity at the Milk River sites ranged from 148 to 1,305 µS/cm in 2025 and was similar 
to the ranges from previous years (Table 9). Specific conductivity was lowest during the diversion period. 
In 2025, during diversion, median conductivity was lowest at the U/S Milk River site (208 µS/cm) and 
highest at the HWY 880 site (233 µS/cm). Only one sample was collected at the North Fork at 501 site 
during diversion (148 µS/cm). During natural flow, median specific conductivity ranged from 432 µS/cm 
at the North Fork at 501 site to 973 µS/cm at the HWY 880 site (Table 9).  
 
The WQO-50 and WQO-90 objectives for specific conductivity were met at all Milk River sites in 2025 
during diversion flow (Table 9). During natural flow conditions, WQO-50 and WQO-90 objectives for 
specific conductivity were not met at the HWY 880 or Pinhorn sites. From 2022 to 2025, compliance with 
specific conductivity objectives was high in 2022, 2023 and 2025 and moderate compliance occurred in 
2024 (Table 9).  
 
In 2025, during natural flow, 3 of 8 samples at the HWY 880 site (38%: 1,050 to 1,350 µS/cm), and 2 of 8 
samples at the Pinhorn site (25%: 1,130 to 1,260 µS/cm) did not meet the provincial guideline for safe 
irrigation (≤1,000 µS/cm). All other samples collected at the remaining upstream sites met the irrigation 
guideline during natural flow and diversion flow. Water with specific conductivity from 1,001 to 1,999 
µS/cm is considered ‘possibly safe’ for irrigation (GoA 2018). 
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Table 9 - Summary of specific conductivity (µS/cm) at the Milk River, 2022 to 2025. 

Site 
Flow 

Period 

WQO 2022 2023 2024 2025 

WQO- 
50th  

WQO- 
90th  

N 50th 90th Range N 50th 90th Range N 50th 90th Range N 50th 90th Range 

N. Fork  
at 501 

Diversion 165 246 9 151 172 136-176 7 149 204 140-242 4 306 480 151-498 1 -- -- 148 

Natural 445 512 1 422 -- 422 3 422 431 411-433 6 474 587 381-618 9 432 485 316-496 

Milk R. at 501 Natural 510 882 9 433 669 368-1,009 7 430 510 266-596 7 498 556 440-618 5 511 568 462-596 

U/S Milk 
River 

Diversion 210 398 9 193 211 150-223 7 182 270 161-274 5 194 259 177-262 2 208 240 168-248 

Natural 570 674 1 469 -- 469 3 483 520 472-529 5 581 689 516-696 8 560 589 446-627 

HWY 880 
Diversion 250 540 9 215 244 179-248 7 249 359 189-392 5 227 331 150-357 2 233 257 203-263 

Natural 727 936 1 625 -- 625 3 800 915 439-944 5 1,139 1,268 583-1,314 8 973 1,170 681-1,305 

Pinhorn 
Diversion 250 540 9 235 268 176-278 7 255 398 198-402 4 296 380 188-397 2 212 225 195-228 

Natural 727 936 1 659 -- 659 3 765 961 649-1,010 6 1,008 1,505 582-1,600 8 893 1,169 735-1,260 

If the measured 50th (median) or 90th percentile value is <10% above the WQO it is considered to meet the WQO (Green); if the value is >10% but <20% above the WQO, it is 
considered within the normal but cautionary range (Orange); if the measured value is >20% above the WQO, it exceeds the WQO (Red). 
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3.4.4 Nutrients 
 
Total Phosphorus (TP) 
 

The total phosphorus (TP) concentrations at the Milk River sites ranged from 0.002 to 0.094 mg/L in 2025 
and was substantially lower than the ranges from previous years (0.001 to 0.984 mg/L; Table 10).  
 
In 2025, TP in the Milk River increased in the downstream direction during diversion flow, similar to 2022 
to 2024. During the diversion period in 2025, median TP concentration ranged from 0.021 mg/L at the U/S 
Milk River site to 0.066 mg/L at the Pinhorn site (Table 10). Only one sample was collected at the North 
Fork at 501 site during diversion (0.008 mg/L). During natural flow, TP concentrations were lower and 
median TP concentration ranged from 0.009 mg/L at the North Fork at 501 site to 0.015 mg/L at the U/S 
Milk River site (Table 10). In 2025, during natural flow and diversion, the TP WQO-50 and WQO-90 was 
met at all sites during diversion and natural flow, with the exception of the U/S Milk River site during 
natural flow which was in the cautionary range of the WQO-50 (Table 10).  
  
From 2022 to 2025, compliance with total phosphorus objectives was high in 2024 and 2025 and moderate 
in 2022 and 2023 (Table 10). 
 
Total Dissolved Phosphorus (TDP) 
 
The total dissolved phosphorus (TDP) concentrations at the Milk River sites ranged from 0.001 to 0.010 
mg/L in 2025 and was substantially lower than the ranges from previous years (0.001 to 0.102 mg/L; Table 
11).  
 
During diversion in 2025, median TDP concentration ranged from 0.002 mg/L at the Nork Fork at 501, U/S 
Milk River and HWY 880 sites to 0.003 mg/L at the Pinhorn site (Table 11). During natural flow in 2025, 
median TDP concentration ranged from 0.002 mg/L at the North Fork at 501, Milk R. at 501 and Hwy 880 
sites to 0.004 mg/L at the Pinhorn site (Table 11). In 2025, during natural flow and diversion, TDP met the 
WQO-50 and WQO-90 at all sites (Table 11).  
 
From 2022 to 2025, compliance with total dissolved phosphorus objectives was high in 2022, 2024 and 
2025 and moderate in 2023 (Table 11).
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Table 10 - Summary of total phosphorus concentrations (mg/L) at the Milk River, 2022 to 2025. 

Site 
Flow  

Period 

WQO 2022 2023 2024 2025 

WQO- 
50th 

WQO- 
90th 

N 50th 90th Range N 50th 90th Range N 50th 90th Range N 50th 90th Range 

N. Fork at 
501 

Diversion 0.014 0.037 9 0.012 0.049 0.004-0.064 7 0.007 0.017 0.001-0.027 4 0.010 0.012 0.002-0.013 1 -- -- 0.008 

Natural 0.012 0.100 1 0.005 -- 0.005 3 0.004 0.015 0.004-0.018 6 0.006 0.098 0.003-0.160 9 0.009 0.014 0.003-0.014 

Milk R. at 501 Natural 0.019 0.186 9 0.025 0.098 0.015-0.220 7 0.011 0.409 0.005-0.946 7 0.011 0.087 0.006-0.160 5 0.012 0.062 0.003-0.094 

U/S Milk 
River 

Diversion 0.044 0.148 9 0.034 0.094 0.015-0.130 7 0.030 0.440 0.007-0.984 5 0.035 0.108 0.005-0.140 2 0.021 0.026 0.014-0.027 

Natural 0.013 0.504 1 0.006 -- 0.006 3 0.035 0.042 0.005-0.044 5 0.006 0.019 0.002-0.028 8 0.015 0.018 0.009-0.020 

HWY 880 
Diversion 0.088 0.220 9 0.075 0.134 0.048-0.160 7 0.071 0.395 0.007-0.748 5 0.072 0.188 0.054-0.220 2 0.041 0.051 0.028-0.053 

Natural 0.013 0.086 1 0.006 -- 0.006 3 0.004 0.105 0.004-0.130 5 0.009 0.026 0.007-0.034 8 0.010 0.012 0.005-0.015 

Pinhorn 
Diversion 0.088 0.220 9 0.101 0.298 0.065-0.402 7 0.118 0.445 0.004-0.902 4 0.146 0.222 0.074-0.226 2 0.066 0.068 0.063-0.069 

Natural 0.013 0.086 1 0.008 -- 0.008 3 0.010 0.326 0.003-0.405 6 0.015 0.391 0.004-0.754 8 0.014 0.025 0.002-0.028 

If the measured 50th (median) or 90th percentile value is <10% above the WQO it is considered to meet the WQO (Green); if the value is >10% but <20% above the WQO, it is considered 
within the normal but cautionary range (Orange); if the measured value is >20% above the WQO, it exceeds the WQO (Red). 

 

Table 11 - Summary of total dissolved phosphorus concentrations (mg/L) at the Milk River, 2022 to 2025. 

Site 
Flow  

Period 

WQO 2022 2023 2024 2025 

WQO- 
50th 

WQO- 
90th 

N 50th 90th Range N 50th 90th Range N 50th 90th Range N 50th 90th Range 

N. Fork at 
501 

Diversion 0.003 0.007 9 0.002 0.003 0.001-0.008 7 0.002 0.030 0.001-0.071 4 0.002 0.003 0.002-0.003 1 -- -- 0.002 

Natural 0.005 0.066 1 0.004 -- 0.004 3 0.002 0.005 0.002-0.006 6 0.002 0.042 0.002-0.065 9 0.002 0.004 0.001-0.005 

Milk R. at 501 Natural 0.006 0.015 9 0.004 0.011 0.002-0.012 7 0.007 0.030 0.002-0.059 7 0.006 0.030 0.002-0.065 5 0.002 0.017 0.001-0.005 

U/S Milk 
River 

Diversion 0.003 0.010 9 0.002 0.004 0.001-0.008 7 0.002 0.031 0.001-0.067 5 0.002 0.020 0.002-0.032 2 0.002 0.002 0.002-0.002 

Natural 0.005 0.173 1 0.002 -- 0.002 3 0.002 0.010 0.002-0.012 5 0.002 0.007 0.002-0.011 8 0.003 0.005 0.002-0.006 

HWY 880 
Diversion 0.004 0.011 9 0.002 0.006 0.001-0.013 7 0.003 0.021 0.002-0.046 5 0.002 0.010 0.002-0.014 2 0.002 0.002 0.002-0.002 

Natural 0.004 0.021 1 0.002 -- 0.002 3 0.002 0.020 0.002-0.025 5 0.002 0.022 0.002-0.034 8 0.002 0.004 0.002-0.005 

Pinhorn 
Diversion 0.004 0.011 9 0.011 0.082 0.003-0.102 7 0.004 0.037 0.003-0.049 4 0.006 0.008 0.004-0.009 2 0.003 0.003 0.003-0.003 

Natural 0.004 0.021 1 0.007 -- 0.007 3 0.008 0.011 0.004-0.011 6 0.004 0.012 0.002-0.012 8 0.004 0.007 0.002-0.010 

If the measured 50th (median) or 90th percentile value is <10% above the WQO it is considered to meet the WQO (Green); if the value is >10% but <20% above the WQO, it is considered 
within the normal but cautionary range (Orange); if the measured value is >20% above the WQO, it exceeds the WQO (Red). 
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Total Nitrogen (TN) 
 
The total nitrogen (TN) concentrations at the Milk River sites ranged from 0.110 to 1.381 mg/L in 2025 
and was substantially lower than the ranges from previous years (0.028 to 4.231 mg/L; Table 12).  
 
In 2025, TN in the Milk River increased in the downstream direction during diversion flow, following a 
similar trend that generally occurred from 2022 to 2024. During diversion in 2025, median total nitrogen 
concentrations ranged from 0.165 mg/L at the U/S Milk River site to 0.295 mg/L at the Pinhorn site (Table 
12). Only one sample was collected at the North Fork at 501 site during diversion (0.220 mg/L). During 
natural flow in 2025, median TN ranged from 0.332 mg/L at the U/S Milk River site to 0.460 mg/L at the 
North Fork at 501 site (Table 12). During diversion and natural flow in 2025, the WQO-50 for TN was met 
at all sites except the Pinhorn site which was in the cautionary range during natural flow. The WQO-90 
was met at all sites during diversion and natural flow in 2025.  
 
From 2022 to 2025, compliance with total nitrogen objectives was high in 2022 and 2025 and moderate 
in 2023 and 2024 (Table 12). 
 

3.4.5 Total Suspended Solids 
 
The total suspended solids (TSS) concentrations at the Milk River sites ranged from 1 to 129 mg/L in 2025 
and was substantially lower than the ranges from previous years (1 to 2,640 mg/L; Table 13). 
 
During diversion in 2025, the median TSS concentrations ranged from 23 mg/L at the Pinhorn site to 78 
mg/L at the U/S Milk River site (Table 13). Median TSS concentrations were low during natural flow in 
2025 and ranged from 2 mg/L at the North Fork at 501 site to 7 mg/L at the Milk River at 501 site (Table 
13). 
 
During diversion and natural flow in 2025, the WQO-50 for TSS was met at all sites except the U/S Milk 
River site during diversion. The WQO-90 for TSS was met at all sites during diversion and natural flow in 
2025 (Table 13).  
 
From 2022 to 2025, compliance with total suspended solids objectives was high in 2024 and 2025 and 
moderate in 2022 and 2023 (Table 13). 
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Table 12 - Summary of total nitrogen concentrations (mg/L) at Milk River, 2022 to 2025. 

Site 
Flow  

Period 

WQO 2022 2023  2024 2025 

WQO-
50th 

WQO-
90th 

N 50th 90th Range N 50th 90th Range 
N 

50th 90th Range N 50th 90th Range 

N. Fork at 501 
Diversion 0.240 0.468 9 0.150 0.338 0.028-0.370 7 0.127 0.563 0.074-1.093 4 0.237 0.354 0.081-0.360 1 -- -- 0.220 

Natural 0.900 1.578 1 0.240 -- 0.240 3 0.280 0.408 0.250-0.440 6 0.440 2.905 0.270-3.300 9 0.460 0.568 0.360-0.722 

Milk R. at 501 Natural 0.600 1.360 9 0.463 0.728 0.054-0.760 7 0.480 1.522 0.325-2.936 7 0.360 1.632 0.316-3.300 5 0.380 1.016 0.335-1.381 

U/S Milk River 
Diversion 0.325 0.667 9 0.260 0.388 0.120-0.419 7 0.300 1.466 0.096-3.094 5 0.220 0.420 0.095-0.470 2 0.165 0.209 0.110-0.220 

Natural 0.680 1.637 1 0.210 -- 0.210 3 0.400 0.520 0.280-0.550 5 0.330 0.658 0.270-0.720 8 0.423 0.641 0.320-0.830 

HWY 880 
Diversion 0.365 0.668 9 0.340 0.514 0.130-0.571 7 0.280 1.424 0.190-2.660 5 0.340 0.707 0.200-0.750 2 0.245 0.297 0.180-0.310 

Natural 0.320 1.400 1 0.190 -- 0.190 3 0.230 0.766 0.220-0.900 5 0.360 0.453 0.270-0.515 8 0.332 0.500 0.190-0.686 

Pinhorn 
Diversion 0.365 0.668 9 0.437 1.764 0.213-4.231 7 0.410 1.165 0.170-2.223 4 0.516 0.771 0.272-0.811 2 0.295 0.307 0.279-0.731 

Natural 0.320 1.400 1 0.161 -- 0.161 3 0.193 0.392 0.180-0.441 6 0.531 1.473 0.223-2.353 8 0.364 0.525 0.207-0.731 

If the measured 50th (median) or 90th percentile value is <10% above the WQO it is considered to meet the WQO (Green); if the value is >10% but <20% above the WQO, it is considered 
within the normal but cautionary range (Orange); if the measured value is >20% above the WQO, it exceeds the WQO (Red). 

 

Table 13 - Summary of total suspended solids concentrations (mg/L) at Milk River, 2022 to 2025. 

Site 
Flow  

Period 

WQO 2022 2023 2024 2025 

WQO-
50th 

WQO-
90th 

N 50th 90th Range N 50th 90th Range N 50th 90th Range N 50th 90th Range 

N. Fork at 501 
Diversion 16 59 9 17 101 5-144 7 17 92 7-141 4 9 10 6-10 1 -- -- 8 

Natural 5 55 1 5 -- 5 3 2 5 1-6 6 4 7 1-7 9 2 5 2-6 

Milk R. at 501 Natural 14 247 9 24 142 3-330 7 7 444 2-1,060 7 7 36 2-42 5 7 81 2-129 

U/S Milk River 
Diversion 56 282 9 54 146 20-180 7 58 688 25-1,280 5 52 244 41-350 2 78 86 68-88 

Natural 7 267 1 1 -- 1 3 35 46 20-49 5 3 12 2-17 8 5 14 2-16 

HWY 880 
Diversion 131 384 9 124 200 2-210 7 200 1,273 67-2,640 5 110 312 67-390 2 73 81 63-83 

Natural 13 228 1 2 -- 2 3 1 71 1-88 5 5 18 4-26 8 3 5 1-6 

Pinhorn 
Diversion 131 384 9 149 473 89-657 7 190 792 105-1,640 4 212 327 102-330 2 23 33 11-35 

Natural 13 228 1 2 -- 2 3 6 28 2-34 6 8 907 2-1,770 8 5 9 1-13 

If the measured 50th (median) or 90th percentile value is <10% above the WQO it is considered to meet the WQO (Green); if the value is >10% but <20% above the WQO, it is considered 
within the normal but cautionary range (Orange); if the measured value is >20% above the WQO, it exceeds the WQO (Red). 
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3.4.6 Fecal Coliform Bacteria (FCB) 
 
The fecal coliform bacteria (FCB) concentrations at the Milk River sites ranged from 2 to 1,400 cfu/100 mL 
in 2025 and was lower than the FCB range in 2022 and 2024 (1 to 24,000 cfu/100 mL; Table 14) but higher 
than the range in 2023 (5 to 316 cfu/100 mL; Table 14). 
 
During diversion in 2025, median FCB counts ranged from 43 cfu/100 mL at the U/S Milk River site to 118 
cfu/100 mL at the HWY 880 site (Table 14). During natural flow in 2025, median FCB counts ranged from 
6 cfu/100 mL at the U/S Milk River site to 40 cfu/100 mL at the North Fork at 501 site. During diversion 
flow in 2025 at the HWY 880 site, the fecal coliform bacteria WQO-50 (118 cfu/100 mL) was not met. 
During natural flow in 2025 at the HWY 880 site, the fecal coliform bacteria WQO-50 (35 cfu/100 mL) was 
in the cautionary range and the WQO-90 (777 cfu/100 mL) was not met. All WQO-50 and WQO-90 FCB 
objectives were met during diversion and natural flow at the North Fork at 501, Milk River at 501, U/S 
Milk River and Pinhorn sites (Table 14). 
 
With the exception of the U/S Milk River site, all of the Milk River sites had a least one exceedance of the 
provincial irrigation guideline for FCB (100 cfu/100 mL) in 2025.  
 

• North Fork at 501: 2/10 samples exceeded (during June and July natural flow) 

• Milk River at 501: 1/5 samples exceeded (during June natural flow) 

• U/S Milk River: 0/10 samples exceeded FCB irrigation guideline  

• HWY 880: 4/10 samples exceeded (during June, September and October natural flow and July 
diversion flow)  

• Pinhorn: 1/10 samples exceeded (during October natural flow)  
 
From 2022 to 2025, compliance with fecal coliform bacteria objectives was high in 2025 and moderate 
from 2022 to 2024 (Table 14). 
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Table 14 - Summary of fecal coliform bacteria counts (cfu/100 mL) at Milk River, 2022 to 2025. 

Site 
Flow  

Period 

WQO 2022 2023 2024 2025 

WQO-
50th  

WQO-
90th  

N 50th 90th Range N 50th 90th Range N 50th 90th Range N 50th 90th Range 

N. Fork at 501 
Diversion 27 140 9 19 655 2-1,636 7 54 81 12-110 4 15 58 12-75 1 -- -- 57 

Natural 55 668 1 7 -- 7 3 21 32 6-35 6 120 12,087 4-24,000 9 40 149 2-199 

Milk R. at 501 Natural 77 619 9 57 1,960 2-5,400 7 95 275 30-290 7 34 9,704 1-24,000 5 35 310 6-472 

U/S Milk River 
Diversion 68 272 9 15 485 4-1,545 7 42 108 23-135 5 10 34 3-50 2 43 53 30-56 

Natural 49 522 1 15 -- 15 3 55 79 25-85 5 30 230 1-350 8 6 18 2-22 

HWY 880 
Diversion 78 280 9 29 168 4-280 7 112 169 10-200 5 54 95 18-115 2 118 184 35-200 

Natural 29 163 1 110 -- 110 3 180 188 5-190 5 200 1,980 1-2,300 8 35 777 2-1,400 

Pinhorn 
Diversion 78 280 9 10 270 4-1,020 7 65 213 20-316 4 61 94 30-105 2 50 74 20-80 

Natural 29 163 1 3 -- 3 3 38 47 36-49 6 100 2,955 4-5,600 8 21 168 2-400 

If the measured 50th (median) or 90th percentile value is <10% above the WQO it is considered to meet the WQO (Green); if the value is >10% but <20% above the WQO, it is 
considered within the normal but cautionary range (Orange); if the measured value is >20% above the WQO, it exceeds the WQO (Red). 
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4.0 SUMMARY 
 
Weather and Streamflow 

• In 2025, total precipitation across the Milk River watershed (April–October) varied moderately at 
the five weather stations, ranging from 187.5 mm at Onefour to 278 mm at Del Bonita (average: 
240.2 mm). The year 2025 was the fifth driest year from 2016 to 2025. The months of June (72.8 
mm) and July (70.7 mm) were the wettest, while September was the driest (6.1 mm). 

• Over the ten-year period (2016–2025), Cardston was consistently the wettest station (average 
270.1 mm) and Onefour the driest (213.6 mm). Typically, precipitation decreased from west 
(Cardston, Del Bonita) to east (Masinasin, Onefour). However, this pattern shifted in 2023 and 
2024, when Del Bonita and Cardston were unusually dry, while Onefour experienced above-
average precipitation. Conditions in 2025 returned to the typical west-to-east precipitation 
gradient. 

• The flow regime in 2025 was substantially different compared to previous years due to repairs of 
the St. Mary River Diversion infrastructure in Montana. This resulted in a much shorter diversion 
period to the Milk River from June 25 to July 11 and July 17 to August 22 rather than the typical 
March to September diversion. 

    
Red Creek   

• The Red Creek site (near mouth) was not sampled in 2025 due to a lack of flow during seven site 
visits from April to October.  

• From 2017 to 2025 at Red Creek (near mouth), 2025 is the only year water samples were 
not collected due to a lack of water flow. 

 
Verdigris Coulee  

• The Verdigris Coulee site at Highway 501 was not sampled in 2025 due to a lack of flow during 
seven site visits from April to October.  

• From 2018 to 2025, water samples at Verdigris Coulee were only collected in 2018 and 2019 as 
there was a lack of flow in other years. 

 
Miners Coulee 

• Miners Coulee was sampled twice in 2025: in April and July. 

• pH was 7.96 in April and 7.34 in July, and both pH values met the protection of aquatic life 
guideline. The pH values in 2025 were similar (7.56 to 8.28) to historical data from 2018 to 2024. 

• Dissolved oxygen in 2025 was 12.45 mg/L in April and 7.30 mg/L in July. The dissolved oxygen 
samples met the acute and chronic guideline for protection of aquatic life. 

• Specific conductivity was 808 µS/cm in April and 601 µS/cm in July and both samples were within 
the historic range and considered safe for irrigation. 

• Nutrient concentrations were low to moderate and total phosphorus (0.028 and 0.054 mg/L), 
dissolved phosphorus (0.025 and 0.039 mg/L) and total nitrogen (0.61 and 0.69 mg/L) were all 
within historical ranges (2018 to 2024). Nitrate+nitrite concentrations were below detection 
limits. 

• Total suspended solids (TSS) concentrations (<1 and 1.6 mg/L) were low and within the historical 
TSS concentrations from 2018 to 2022 (<1 to 4.8 mg/L) and substantially lower than the TSS from 
2023 (370 to 490 mg/L). 



Milk River Water Monitoring Report 2025 

 

April 2026                                      Palliser Environmental Services Ltd.                                                     Page 23 
 

• The fecal coliform bacteria concentrations at Miners Coulee were 34 and 1,700 cfu/100 mL in 
April and July. The July sample (1,700 cfu/100 mL) did not meet the irrigation guideline (≤100 
cfu/100 mL) and was the highest bacteria count from 2018 to 2025.  

 
Milk River Mainstem 

• pH and dissolved oxygen (median and all samples) met aquatic life guidelines at all Milk River sites 
in 2025.  

o Dissolved oxygen concentrations were generally higher at all sites in 2025 compared to 
previous years (Appendix B). Increased light filtration into the water column, due to lower 
flows and lower suspended solids transport, may have increased photosynthesis and 
production of oxygen during the day.  

• The WQO-50 and WQO-90 objectives for specific conductivity during natural flow were not met 
at the HWY 880 and Pinhorn sites. From 2022 to 2025, the year 2025 had the second lowest 
compliance. In 2025, during natural flow, 3 of 8 samples (38%) at the HWY 880 site, and 2 of 8 
samples (25%) at the Pinhorn site did not meet the provincial guideline for safe irrigation (≤1,000 
µS/cm). All other samples collected at the upstream sites met the guideline.  

o Specific conductivity was generally higher compared to previous years (Appendix B), likely 
due to the influence of higher salinity groundwater on natural baseflow when there is no 
dilution from lower salinity diversion water. 

• During diversion and natural flow in 2025, the median TP met the WQO-50 at all Milk River sites 
with the exception of the U/S Milk River site during natural flow which was in the cautionary 
range. During diversion and natural flow, the WQO-90 for TP was met at all Milk River sites.  

o Total phosphorus concentrations were low in 2025 compared to previous years (Appendix 
B), likely due to low flows and a reduction in total suspended solids concentrations. 
Phosphorus binds to suspended solids and the two parameters are highly correlated.  

• In 2025, the WQO-50 and WQO-90 objectives for total dissolved phosphorus during diversion and 
natural flow were met at all Milk River sites.   

• During diversion and natural flow in 2025, the median TN met the WQO-50 at all Milk River sites 
with the exception of the Pinhorn site during natural flow which was in the cautionary range. 
During diversion and natural flow, the WQO-90 for TN was met at all Milk River sites.  

o Total nitrogen concentrations were generally low in 2025 compared to previous years 
(Appendix B), particularly at Hwy 880 and the Pinhorn sites. 

• During diversion and natural flow in 2025, the median TSS met the WQO-50 at all Milk River sites 
with the exception of the U/S Milk River site during diversion flow. During diversion and natural 
flow, the WQO-90 for TSS was met at all Milk River sites.  

o TSS concentrations were low in 2025 compared to previous years (Appendix B) as bank 
erosion and sediment re-suspension are reduced when there is no diversion.  

• In 2025, during diversion, the median FCB count did not meet the WQO-50 objective at the HWY 
880 site, and the WQO-50 was in the cautionary range during natural flow.  During diversion and 
natural flow, the WQO-90 for FCB was met at all Milk River sites with the exception of the HWY 
880 site during natural flow. All of the other Milk River sites met the WQO-50 and WQO-90 
objectives for FCB. All of the Milk River sites, with the exception of U/S Milk River site, had a least 
one exceedance of the provincial irrigation guideline for FCB (100 cfu/100 mL) in 2025. 

o Fecal coliform bacteria counts were generally similar compared to previous years, except 
at the Milk River U/S Milk River site which were lower compared to previous years, and 
the Milk River at Hwy 880 site, which were somewhat higher compared to previous years 
(Appendix B).                                                                                                                     
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5.0 RECOMMENDATIONS 
 
Red Creek 

• Total selenium at the lower Red Creek site is chronically elevated and almost always exceeds the 
chronic guideline for the protection of aquatic life (PESL 2021). The MRWCC may consider an 
expanded study of total selenium in Red Creek to determine spatial and temporal trends and to 
identify potential sources.   

• Consider additional BMPs (e.g., offstream watering) at Red Creek to reduce time spent by cattle 
in the creek. 
 

Eastern Tributaries 

• Monitoring at the Eastern Tributaries was not completed from 2020 to 2025. 

• Water Quality Objectives could be determined using the historical data collected by the MRWCC.  
Future water quality data could be compared to the established five-year objectives and other 
relevant provincial guidelines.   
 

Milk River  

• Water quality sampling at the existing Milk River (mainstem) sites should continue. 

• The MRWCC should consider the occurrence of potential future events (e.g., streamflow 
conditions, spill, fire) and develop a plan to monitor them to help interpret annual water quality 
results. Guidance for monitoring events, in addition to the regular monitoring program, may 
consider a minimum of three sample collections to inform observations. 
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Appendix A: Comparative review of fecal coliform bacteria and E. coli 
data from the Milk River watershed, 2003 to 2025  
 

The Milk River Watershed Council Canada (MRWCC) has monitored water quality at the Milk River and 
some of its tributaries since 2006. Water samples have been collected collaboratively in a partnership 
with Alberta Environment and Protected Areas (EPA). Water samples collected by the MRWCC are 
analysed as fecal coliform bacteria and samples collected by EPA are analysed as Escherichia coli, a 
component of fecal coliform bacteria. The MRWCC and EPA data sets are combined for analysis and 
reporting and reported collectively as fecal coliform bacteria. The MRWCC is evaluating the inclusion of E. 
coli analysis into its water quality monitoring program to ensure alignment with the EPA sampling 
program.   
 
From 2003 to 2025, EPA collected samples at mainstem Milk River sites and tributaries to the Milk River 
that were analysed for both fecal coliform bacteria and E. coli. To evaluate switching to analysing water 
samples for E. coli, the MRWCC undertook a comparison of the data for the samples that historically were 
analysed for both fecal coliform bacteria and E. coli. This allows for a comparison of the historic data at 
individual sites, to determine if there are relationships, if any, between the bacteria types. 
 
The mean, median, minimum-maximum, number of samples and the years sampled for FCB and E. coli are 
summarized in Table 1 (Milk River sites) and Table 2 (tributaries to Milk River). The data was not normally 
distributed; therefore, the Spearman Rank Correlation was used to determine if the FCB and E. coli counts 
were correlated at each site. The Spearman Rank Correlation does not require normally distributed data 
and is less sensitive to outlier data.  Similarly, the Wilcoxon Signed Rank Test was used to determine if the 
FCB and E. coli counts were statistically different at each site. The Wilcoxon test is a non-parametric test 
that does not require normally distributed data.      
 
Fecal coliform bacteria (FCB) and E. coli were highly correlated and statistically significant at the Milk River 
and tributaries to the Milk River (Tables 1 and 2: Spearman Rank Correlations). At the Milk River sites, FCB 
and E. coli counts had correlations values of 0.97 to 0.99, indicating strong, positive correlations. Similarly, 
at the tributaries to the Milk River, FCB and E. coli counts had correlations values of 0.75 to 0.99, also 
indicating strong, positive correlations. The high correlation between FCB and E. coli counts is not 
unexpected as E. coli is a component (i.e., subset) of FCB. Garcia-Armisen et al. (2007)3 in their study 
comparing FCB and E. coli counts found a correlation of 0.92 using Spearman Rank Correlation.   
 
Fecal coliform bacteria counts and E. coli counts were statistically different at the Milk River and 
tributaries to the Milk River, with E.coli counts being significantly less than FCB counts (Tables 1 and 2: 
Wilcoxon Signed Rank Test). At the Milk River sites, the E. coli/FCB ratio ranged from 0.77 to 0.93, 
indicating that 77 to 93% of the FCB count was E. coli.  Similarly, at the tributaries to the Milk River, the E. 
coli/FCB ratio ranged from 0.79 to 0.87, indicating that 79 to 87% of the FCB count was composed of E. 
coli.  A ratio lower than 1 was expected as E. coli is a subset of FCB. Armisen et al. (2007) reported that E. 
coli/FCB ratio in their study as 0.77 and noted other studies have shown ratios ranging from 0.63 to 0.88. 
Knowing the E. coli/FCB ratio (Correction Factors: Tables 1 and 2) allows for the conversion of historical 
microbiological data expressed in FCB counts to E. coli abundance, facilitating a comparison with future 
monitoring data based on E. coli enumeration. 

 
3 Garcia-Armisen, T., J. Prats and P. Servais. 2007. Comparison of culturable fecal coliforms and Escherichia coli in freshwaters. 

Canadian Journal of Microbiology 53: 798-801.  
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Fecal coliform bacteria are a broader group of bacteria associated with the intestines of warm-blooded 
animals. The main bacteria genera typically associated with the fecal coliform bacteria test include 
Escherichia coli, Klebsiella, Enterobacter, and Citrobacter. E. coli is the most common bacteria species 
within FCB. While fecal coliform bacteria are abundant in the feces of warm-blooded animals they can 
also be found in soil, aquatic environments and vegetation. Fecal coliform bacteria tests are less specific 
for detecting recent fecal contamination because it tests for several related bacteria, some of which may 
reproduce in the environment (Hachich et al. 20124). 
 
E. coli is generally considered a better monitoring bacteria as it relates more to fecal waste from humans 
and warm-blooded animals and is less likely than other fecal coliforms to come from non-fecal 
environmental sources. The presence of E. coli is a more direct indicator that contamination is recent and 
that there may be a higher risk of other pathogens being present. However, more recent research 
indicated E. coli can survive outside the host longer than previously thought and under favourable 
conditions can reproduce in the environment (Jang et al. 20175). E. coli has been shown to predict 
swimming-associated gastrointestinal illness better than fecal coliform bacteria; therefore, regulators 
have recommended using E. coli in recreational water standards (Armisen et al. 2007; Hachich et al. 2012). 
 
Recommendations 
 
As E. coli is a more specific indicator that fecal pollution is likely present, it is recommended that the Milk 
River Watershed Council Canada switch to analysing their water samples for E. coli as part of their 
watershed water quality monitoring activities. Analysing for E. coli will align with the water quality 
monitoring program undertaken by Alberta Environment and Protected Areas in the Milk River watershed.  
 
The correction factors established in this assessment (identified in Tables 1 and 2) should be considered 
if future historic assessments of FCB and/or E.coli are undertaken. 
 
 
 
 
 
 
 
 
 
 

 
4 Hachich, E.M.; M. Di Bari; A. Christ, C. Lamparelli, S. Ramos, M. Sato. 2012. Comparison of thermotolerant coliforms and 

Escherichia coli densities in freshwater bodies. Brazilian Journal of Microbiology: 675-681 
5 Jang, J., H. Hur, M.J. Sadowsky, M.N. Byappanahalli, T. Yan and S. Ishii. 2017. Environmental Escherichia coli: ecology and 

public health implications—a review. Journal of Applied Microbiology 123, 570—581. 
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Table 1 – Data summary of comparisons between fecal coliform bacteria (FCB) and E. coli (EC) at Milk River sites, Alberta 

Site 
Milk River at Hwy 

501 
Milk River upstream 

of Milk River 

Milk River 
downstream of 

Milk River 

Milk River at 
Writing-on-

Stone PP 

Milk River at 
Hwy 880 

Milk River at 
Pinhorn Grazing 

Reserve 

 FCB EC FCB EC FCB EC FCB EC FCB EC FCB EC 

mean 668 452 104 90 102 93 115 92 134 110 102 93 

median 94 81 47 37 54 46 56 49 30 28 62 48 

minimum 1 <1 1 <1 1 <1 2 1 1 <1 1 1 

maximum 24,000 >10,000 1,545 970 1,500 1,500 570 560 5,200 4,700 910 910 

N 93 134 57 58 308 59 

Years sampled 2006 to 2025 2003 to 2024 2006 to 2010 2006 to 2010 2003 to 2025 2006 to 2010 

Spearman Rank Correlation (rs)       

Correlation (rs) 0.98 0.99 0.98 0.98 0.99 0.97 

P value (1-tail) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Significant yes yes yes yes yes yes 

Wilcoxon Signed Rank Test (Ws)       

Ws statistic   0.0 0.0 0.0 0.0 0.0 0.0 

P value (1-tail) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Significant yes yes yes yes yes yes 

Correction Factors  
 

      

FCB to EC (multiply FCB by) 0.86 0.78 0.85 0.88 0.93 0.77 

EC to FCB (multiply EC by) 1.16 1.27 1.17 1.14 1.07 1.29 
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Table 2 – Data summary of comparisons between fecal coliform bacteria (FCB) and E. coli (EC) at 

tributaries to the Milk River, Alberta 

Site 
Red Creek near 

Mouth 
Verdigris Coulee at 

Hwy 501 
Miners Coulee 

near Mouth 
Miners Coulee – 

Site B 

Bacteria type FCB EC FCB EC FCB EC FCB EC 

Summary Statistics         

Mean 1,451 633 368 322 1,075 719 337 268 

Median 80 69 330 260 920 760 210 182 

Minimum <2 1 1 1 52 41 <2 1 

Maximum >60,000 >10,000 900 800 >2,800 2,100 1,636 910 

N 71 5 9 31 

Years sampled 2006 to 2024 2018 to 2019 2007 to 2010 2007 to 2024 

Spearman Rank Correlation (rs)     

Correlation (rs) 0.99 0.90 0.75 0.99 

P value (1-tail) <0.001 0.04 0.01 <0.001 

Significant yes yes yes yes 

Wilcoxon Signed Rank Test (Ws)     

Ws statistic   0.0 0.0 0.0 0.0 

P value (1-tail) <0.001 0.090 0.014 <0.001 

Significant yes no yes yes 

Correction Factors 
 

    
FCB to EC (multiply FCB by) 0.86 0.79 0.83 0.87 

EC to FCB (multiply EC by) 1.16 1.27 1.21 1.15 
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Appendix B. Boxplots comparing water quality (select parameters) for the period 2007 to 2025. The upper 
and lower bars represent the 90th and 10th percentile, respectively. 
 
A.1. Dissolved Oxygen 
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A.2. Specific Conductivity 
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A.3. Total Phosphorus 
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A.4. Total Nitrogen 
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A.5. Total Suspended Solids 
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A.6. Fecal Coliform Bacteria 

 

    


