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Abstract  

Water quality of Seven Persons Creek at two riparian restoration sites was assessed to provide baseline 
information, identify water quality issues, and for educational purposes. At the Saamis Archaeological 
Site (SAS), City of Medicine Hat, there were two water sampling locations, upstream and downstream, 
1.25 km apart. A third location was adjacent to a private agricultural land 61 km upstream of the two 
SAS locations. The SAS is a recreational trail park and was used as an off-leash dog park at the time of 
the study. Upstream of the SAS are two riparian golf courses, and within SAS are two draws utilized for 
stormwater conveyance into the creek. Land use in the watershed is predominantly agriculture. Water 
samples were collected from the two SAS locations on 4 Apr, 20 Jun, and 8 Aug 2018, and field 
measurements were also taken on 4 Apr. The Private land location was sampled on 29 May, 16 Jul and 
13 Aug 2018. Samples were sent to a laboratory for analysis. Results were compared with provincial 
guidelines for surface waters or literature. For all locations, key water quality issues in creek were 
bacteria and nutrients (nitrogen (N) and phosphorus (P)). Except for bacteria and pH, highest values of 
water quality variables occurred at the start of the snowmelt in Apr. At the SAS, there were differences 
in water quality between locations depending on the season and a number of variables. In terms of 
bacteria, the downstream location had better water quality than the upstream location throughout the 
season. The downstream location also had lower values for nitrate, total nitrogen, total Kjeldahl 
nitrogen, total phosphorus and total dissolved phosphorus at the start of the snowmelt. In contrast, 
based on total dissolved and suspended solids, dissolved oxygen, conductivity, chloride and oxidation-
reduction potential, the upstream location was of better quality at the start of the snowmelt. By late 
summer, total N and total Kjeldahl N were lower at the upstream location. Pesticides could not be 

evaluated due to detection limits of laboratory tests. Using Seven Persons Creek water to irrigate crops 
intended to be eaten raw is not recommended due concentrations of fecal coliform and E. coli bacteria 
that exceeded guideline values. Water quality tests should be conducted at 3-5 years post riparian 
restoration to check for any improvement in water quality. These results are useful for educational and 
awareness campaigns about water quality in relation to riparian areas stewardship. 
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Introduction 
Seven Persons Creek is a tributary of the South Saskatchewan River (SSR). It starts at a diversion 
structure at Murray Lake dam and winds its way northeast towards the city of Medicine Hat where it is 
joined by Ross Creek close to where it discharges to the SSR at Medicine Hat (Fig. 1). Tributaries with 
headwaters from Cypress Hills join Seven Persons Creek (Paradise Creek) and Ross Creek (Bullshead 
and Gros Ventre), while Peigan Creek flows into Murray Lake, located south of the hamlet of Seven 
Persons. Unnamed smaller creeks and draws flow into these creeks and Murray Lake. Murray Lake was 
built at approximately the confluence of Peigan Creek from the south and a creek from the west as 
shown in this historical map from 1911 (Fig. 2).  

Flows in Seven Persons Creek are primarily influenced by the management of the irrigation reservoir, 
Murray Lake, by the St. Mary River Irrigation District (SMRID). Seasonal baseflow, surface runoff, 
irrigation spills and returns, and stormwater runoff contribute to flows of the Seven Persons Creek. 
Land use within the watershed is primarily agriculture (irrigated crop production and rangelands). 
Closer to the city of Medicine Hat, Seven Persons Creek flows through recreational areas such as golf 
courses and recreational parks.  

Southeastern Alberta has had water quality issues in recent years. For example, Alberta Health Services 
issued health advisories for toxic Cyanobacteria (also known as blue-green algae) in the Bullshead 
Reservoir in 2015, 2017 and 2018 (Fig. 3). The development of Cyanobacteria usually indicates high 
nutrient loading, especially phosphorus. Nutrient enrichment of waterbodies is called eutrophication. 
Fertile water bodies support more plants and algae. Based on the amount of nutrients (phosphorus and 
nitrogen) available for organisms, water bodies (especially lakes and reservoirs) can be classified as 
oligotrophic (very little nutrients), mesotrophic (medium amount of nutrients), eutrophic (high amount 
of nutrients), and hypertrophic (very high amount of nutrients) (Anonymous, 2018). Based on mean 
annual average phosphorus concentrations, Alberta Environment and Parks grouped lakes within 
Alberta into four trophic categories. Waterbodies in the SEAWA watershed were monitored and sorted: 
Cavan Lake Reservoir measured hypereutrophic, Elkwater Lake measured eutrophic, Murray Lake 
measured eutrophic, Forty Mile Coulee measured oligotrophic, and Sauder Reservoir measured 
eutrophic (Alberta Environment and Parks, 2018). 

Jain and Surya (2019) provided a review of studies on sources of non-point source pollution (NPS). NPS 
is complex, diffuse in nature, and is a world-wide issue. NPS pollution is known to cause degradation of 
water quality of surface water bodies as well as groundwater. It is primarily caused by stormwater 
runoff and/or rain or snowmelt runoff from agricultural lands, forest lands, urban settlements, mining 
areas, and highways. Some common pollutants are: sediments, agricultural chemicals (fertilizers – 
nitrogen and phosphorus and pesticides), salts, acid-mine drainage, atmospheric deposition, heavy 
metals, and other elements. Similarly, golf courses have many environmental impacts and those 
relevant to this report are nutrients, pesticides, and bacteria (Salgot and Tapias, 2006; Mallin and 
Wheeler, 2000). Runoff from intensive livestock operations can input excess phosphorus and E. coli 
into nearby water bodies if not controlled by a catch basin (Miller et al. 2004). 

Pesticides have been detected in agricultural and urban surface runoff, tributaries and the SSR, 
wastewater, and in groundwater in southern Alberta (Sheddy et al. 2019, Basiuk et al. 2017, Miller et 
al. 1995), and occasionally detected in drinking water (Alberta Environment Report, 2003; Miller et al. 
1995). Sheddy et al. 2019 detected pesticides in the Bow, Oldman, Red Deer, and South Saskatchewan 
Rivers and noted contributions to these main stem rivers from wastewater treatment plant effluents 
and tributaries.
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Fig. 1 Location of Seven Persons Creek, its tributaries, and other water bodies.
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Fig. 2 An extract from a 1911 map of Alberta, showing the network of streams before the construction 
of Murray Lake. Copied from David Rumsey Map Collection Cartography Associates, 
www.davidrumsey.com 

 

Fecal coliform and Escherichia coli (E. coli) counts are important indicators of the suitability of surface 
water for irrigation, recreation, and municipal use. Certain strains of E. coli can cause severe illness in 
humans (Public Health Agency of Canada, 2016). High counts (over 200 CFU/100mL) of fecal coliform 
bacteria and E. coli were detected every year during a three-year study of tributaries to the Oldman 
River and irrigation canals around southeastern Alberta (Hyland et al. 2003). Trends indicate that 
improvements in wastewater treatment have reduced fecal coliform and E. coli outputs from 
municipalities, and high numbers recorded in agricultural locations are linked to seasonal land usage 
(Turnbull and Ryan, 2012).  

Urban stormwater is a known source of many contaminants including nutrients, heavy metals, bacteria, 
chlorophenols, and polycyclic aromatic hydrocarbons (PAHs) (Masoner et al. 2019). Pet and wildlife 
wastes may be potential sources of fecal bacteria in stormwater runoff (Giacalone et al. 2010, 
Selvakumar and Borst, 2006). 

A study by Kerr, 2017 on the salinity trends in the Bow, Oldman, Red Deer and South Saskatchewan 
Rivers found that among all the concentrations of ions studied, the rate of change was highest for 
chloride (Cl-). At their confluence, Cl- median concentration (meqL-1) for the Bow River (0.34) was twice 
as high as for the Oldman River (0.17), and the concentration for the SSR (0.26) was three-quarters 
that of the Bow. The study suggested that the key contributor to increasing salinization was road salt; 
and to a lesser extent municipal wastewater effluent. The study also found that sodium (Na+) and 
sulfate (SO42-) ions could come from cropland with potential sources being return flows from irrigated 
fields, long-term manure application, or disturbance of saline soils by the oil and gas industry.  

The purpose of this study was to determine the water quality of Seven Persons Creek at the Saamis 
Archaeological Site (SAS), Medicine Hat, and at a private agricultural land site, 61 km upstream of it. 

http://www.davidrumsey.com/
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The intent was to provide a snapshot that can also be used as a baseline for future assessments. This 
study complements the co-occurring riparian restoration projects at two sites: fencing at SAS, and 
revegetation with native shrubs and trees adjacent to the private agricultural land. According to a 
review by Dosskey et al. 2010, riparian vegetation can help improve stream water quality. Therefore, 
riparian restoration is expected to improve water quality, and this can be re-assessed post-restoration. 
This study was only for the period April to August 2018 and was not intended to be a continuing 
monitoring exercise. 

The specific objectives of this study were to: a) measure concentrations of routine surface water 
quality parameters; b) compare them with Environmental Quality Guidelines for Alberta Surface Waters 
2018 values; c) identify water quality issues; and d) obtain data for educational and awareness 
campaigns about water quality that are directly relevant to SEAWA stakeholders. 

 

 

Fig. 3 Cyanobacteria growth, Bullshead reservoir, August 3, 2018 

 

Methods and Materials 
Study Areas 
A key component of the flow in Seven Persons Creek is the discharge from the irrigation reservoir, 
Murray Lake, operated by the St. Mary River Irrigation District (SMRID). This discharge has been 
regulated as part of the management of the irrigation infrastructure since 1955 (Northwest Hydraulic 
Consultants Ltd., 2019). The creek’s flows and levels are monitored by Water Survey of Canada station 
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05AH005 at Medicine Hat; 
https://wateroffice.ec.gc.ca/google_map/google_map_e.htmL?search_type=province&province=AB  

For this study, three water sampling locations on Seven Persons Creek were selected: two were within 
the SAS, city of Medicine Hat; the third was adjacent to a private agricultural land 61 km upstream of 
centre of the two SAS locations, south of Township Rd. 104, and south of the hamlet of Seven Persons 
(Fig. 4).  

The two SAS sampling locations were 1.25 km apart. The upstream site was near the boundary of an 
adjacent golf course, and the downstream site was near a pair of culverts under the TransCanada 
highway through which the creek flows. Two draws drain into Seven Persons Creek between the two 
sampling locations (Fig. 5). Stormwater outfalls, surface runoff, and natural springs drain into these 
draws. Bank slumping and erosion at the mouths of these draws into Seven Persons Creek were 
observed. 

The Saamis Archaeological Site (SAS) is a recreational park that has a network of paved and informal 
trails and was an off-leash dog area at the time of the study (Fig. 6). Trampling pressure on vegetation 
and soil compaction were issues found along riparian areas and the adjacent uplands. Bank slumping 
and erosion as a result of previous flood events were also observed. Subsequently, the city of Medicine 
Hat fenced off degraded portions of the creek’s riparian areas as well as heavily trafficked upland areas 
criss-crossed by informal or self-made trails and implemented an on-leash only use policy in 2019.  

The private agricultural land had a history of cattle grazing as well as organic crop production. There 
were cattle trails on the adjacent riparian area. In 2018, the landowner was preparing to sell the 
property and so cattle were removed and there was no crop cultivation. The riparian areas were 
essentially bare of woody vegetation, and heavily infested with leafy spurge, and to a lesser extent 
with Canada thistle. The adjacent upland areas were also infested with Canada thistle. 

In May 2018, SEAWA staff planted 805 bare root year-old native shrubs, and willow stakes along a 
south-facing section of the riparian area adjacent to this private property. Staff performed post-
planting care throughout the season: watering, weeding, and applying mulch. This planted section was 
upstream of the water sampling site.  

Sampling and Analysis 

SAS sampling locations were designated Saamis u/s (upstream) and Saamis d/s (downstream), and the 
private property site was designated Private land 61 km u/s. 

A swing sampler was used to take grab samples from the middle of the creek. All grab samples were 
combined in a container and sample bottles were filled. The two SAS locations and only those collected 
on 4 Apr 2018 had three composite samples each. While replicate samples are preferable, this was 
found too costly and so subsequent samples were collected as single composite samples. For the 4 Apr 
data, the average value for each water quality variable was used in the presentation of results for 
consistency with subsequent data. Samples were stored in standard bottles sent by ALS Environmental 
- Calgary laboratory. Samples were kept in a cooler with ice packs inside. Samples were transported to 
the ALS laboratory in Calgary right after collection on the same day they were collected.  

Prior to the water sample collection at the SAS locations on 4 April, field measurements were made 
using an YSI Professional Plus water quality multi-meter. Three measurements were taken for each site 
per variable. Saamis u/s measurements were taken at: 11:30, 11:34, and 11.38 am while Saamis d/s 
measurements were taken at: 12:40, 12:44, and 12:48 pm. The following variables were measured 
and their averages calculated: temperature, conductivity, specific conductivity, total dissolved solids 

https://wateroffice.ec.gc.ca/google_map/google_map_e.html?search_type=province&province=AB
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(TDS), salinity, dissolved oxygen (DO), pH, and redox potential (ORP). These measurements were 
discontinued for the subsequent sampling dates due to staff and time constraints. 

Saamis u/s and d/s were sampled on 4 Apr, 20 Jun and 8 Aug, 2018. The Private land 61 km u/s was 
sampled on 29 May, 16 Jul, and 13 Aug, 2018. Different sets of sampling dates for the two restoration 
sites were to facilitate work within a limited staff capacity, and meet the time constraint for delivery of 
samples to the lab within the day of sample collection. Therefore, in the presentation of results, Saamis 
d/s and u/s could be compared directly since they were sampled on the same days. Results of the site 
Private land 61 km u/s could not be directly compared with Saamis u/s and d/s because of different 
sampling days. 

Water samples were analyzed for routine water quality variables and pesticides. Physical tests included 
total suspended solids and total dissolved solids. Tested anions and nutrients included total alkalinity, 
bicarbonate, carbonate, chloride, conductivity, hydroxide, nitrate and nitrite (combined), nitrate, nitrite, 
total Kjedahl nitrogen (TKN), total nitrogen, pH, total dissolved phosphorus, and total phosphorus. 
Bacteriological tests include MPN - E. coli and fecal coliform bacteria. Ten pesticides were tested (from 
the ALS suite of pesticides): Bromoxynil, 2,4-D, Dicamba, 2,4-DP, Dinoseb, MCPA, Mecoprop, Picloram, 
2,4,5-T, and 2,4,5-TP. Conventional urban stormwater variables such as PAHs and heavy or toxic 
metals were out of scope of this study. 

Laboratory analysis performed by ALS Environmental followed methodology based on procedures used 
by the United States Environmental Protection Agency (USEPA), American Public Health Association 
(APHA), and the Ontario Ministry of the Environment (MOE). The testing was completed at ALS 
Environmental - Calgary, except for the Phenoxyacid herbicides, which were tested by ALS 
Environmental - Waterloo. ALS Environmental – Calgary is BC EWQA and CALA certified. ALS 
Environmental – Waterloo is CALA certified and has a MOE Drinking-Water Testing License. Their 
websites are: 

https://www.alsglobal.com/locations/americas/north-america/canada/ontario/waterloo-environmental  

https://www.alsglobal.com/locations/americas/north-america/canada/alberta/calgary-environmental  

Laboratory analysis values for each water quality variable were compared to the Environmental Quality 
Guidelines for Alberta Surface Waters, 2018, referred to as guidelines or guideline in this document. 
Supplemental guidelines were obtained from Canadian Council of Ministers of Environment (CCME) 
guidelines as needed. Literature was referenced for variables with no guideline values. 

https://www.alsglobal.com/locations/americas/north-america/canada/ontario/waterloo-environmental
https://www.alsglobal.com/locations/americas/north-america/canada/alberta/calgary-environmental
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Fig. 4 Three water sampling locations are indicated by red dots. Streamflow travels northeast through 

the city of Medicine Hat and eventually to the South Saskatchewan River. This map was produced 

using QGIS. 
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Fig. 5 Two draws that drain into Seven Persons Creek, located between the two SAS sampling 

locations. 

 
Fig. 6 A close-up image of Saamis u/s and Saamis d/s sampling locations. Streamflow travels 

northward. This map was produced using QGIS. 
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Results and Discussion 
Water sampling results are presented in groups: physical tests, nutrients, bacteria, anions and 
associated parameters, and variables that tested below detection limit of laboratory instruments. Field 
multi-meter results are presented last. 

Results are displayed graphically with values of Environmental Water Quality Guidelines for Alberta 
Surface Waters 2018 (https://open.alberta.ca/publications/9781460138731 ) shown as a red dotted 
line for comparison when sample values exceeded, or were close to, guideline values. However, there 
are no numeric guideline values for nutrients. Instead, a narrative of maintain or improve is 
recommended. Guideline values shown are for the protection of freshwater aquatic life (PAL), unless 
otherwise indicated that it is for agriculture (irrigation and livestock watering), or aesthetics and 
recreation. 

For each water quality variable, results of all the three sampling locations are displayed together in a 
graph. This provides an overview of the patterns of each water quality parameter during the 
spring/summer period of 2018. 

 

Physical Tests 
 

Total Suspended Solids (TSS) (mg/L), Fig. 7. None of the conditions of the Guidelines (quoted below) 

apply to the values found in the study. TSS was not an issue during the sampling period. 

“During clear flows or for clear waters: Maximum increase of 25 mg/L from background for any short-term 

exposure (e.g., 24-h period). Maximum average increase of 5 mg/L from background levels for longer term 

exposures (greater than 24 h). During high flow or for turbid waters: Maximum increase of 25 mg/L from 

background levels at any time when background levels are between 25 and 250 mg/L. Should not increase 

more than 10% of background levels when background is ≥250 mg/L.” 

 

Fig. 7 Total Suspended Solids (mg/L), detection limit 3.0mg/L 

https://open.alberta.ca/publications/9781460138731
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Total Dissolved Solids (TDS) (mg/L), Fig. 8. Maximum irrigation values are crop specific and range from 

500-3500mg/L. Guideline value for the maximum dissolved solids for irrigation of strawberries, 
raspberries, beans, and carrots is 500mg/L. The maximum dissolved solids for livestock water is 
3000mg/L. TDS measurements on 04-Apr-2018 at Saamis u/s and d/s were higher than the guideline 
maximum value for certain crop species but fell below the maximum during the subsequent sampling 
dates. These high TDS values are not a concern because crops are not ready to be planted outdoors in 
the month of April. They may be a concern if the water is used to irrigate indoor-grown crops, as in 
greenhouses, within the SAS area and downstream of it. 

 

 

Fig. 8 Total Dissolved Solids (mg/L), detection limit 20mg/L. Guideline value is for agricultural uses; 
range is 500-3500 mg/L and is crop-specific. 

 

Nutrients 
 

Nitrate (mg/L), Fig. 9. The Guideline maximum chronic value of nitrate for PAL is 3.0 mg/L. The short 

term acute maximum value is 124 mg/L. These values only consider toxicity due to nitrate, and do not 
take into consideration the effects on eutrophication. Nitrates measured in Seven Persons Creek at 
sampled locations did not exceed this toxicity level. Nitrate is a form of Nitrogen (N) that is readily 
utilized by plants. 
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Fig. 9 Nitrate (mg/L), detection limit of 0.10 mg/L on 4 Apr, then 0.020mg/L thereafter. Saamis d/s 
was below detection limit on the last sampling date, 3 Aug. The Private land 61 km u/s location was 

below detection for all the three sampling dates. 

Total nitrogen (TN) (mg/L), Fig. 10. Total Nitrogen includes organic nitrogen (N), ammonia, nitrate, 

and nitrite. Saamis u/s and d/s locations had very high values during the spring flow on 04-April-2018 
sampling but these values decreased to less than 1.0 mg/L on the subsequent sampling dates. Results 
showed that after the spring flow period, all three sampling locations had similar TN values that were 
between 0.5 to 1.0 mg/L. 

 

Fig. 10 Total Nitrogen (mg/L), detection limit of 0.42mg/L on 4 Apr sampling and changed to detection 
limit of 0.20mg/L subsequently. 
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Total Kjedahl nitrogen (TKN) (mg/L), Fig. 11. TKN measures both organic N and ammonia and is usually 

an indicator of fresh pollution of freshwater. According to the CCME (2016), human-caused nitrogen 
(N) pollution to surface waters mainly occurs as organic N, total ammonia and nitrate from municipal 
effluent, total ammonia and nitrate from agricultural runoff, and as nitrogen oxides (NOx) from 
atmospheric deposition. In certain areas, groundwater can also be a contributor. A variety of natural 
biochemical processes are involved in the transformation between different forms of nitrogen. 

Highest values (between 2.5 and 3 mg/L) were on 4 Apr 2018 sampling at both the Saamis u/s and 
d/s. Thereafter, values stabilized between 0.5 to 1 mg/L for all sampling locations. TKN biochemical 
processes by microorganisms gradually convert organic N to ammonia, then ammonia is converted into 
nitrites and finally to nitrates.  Ammonia is toxic to fish and is affected by other parameters such as pH 
and temperature (CCME, 2010 – Ammonia). There is no guideline value for TKN but there is a guideline 
value for ammonia (Un-ionized NH3, 0.016 mg/L, Long-term chronic). However, ammonia was not 
measured separately in this study. 

 

 

Fig. 11 Total Kjedahl Nitrogen (mg/L), detection limit 0.40 mg/L on 4 Apr, subsequently was changed 
to 0.20mg/L 

 

Dissolved phosphorus is what remains in the water sample that has been filtered to remove particulate 

matter. Total phosphorus is the sum of dissolved and particulate phosphorus. Dissolved phosphorus is 
the form that is readily available (bioavailable) to aquatic plants, especially algae. In freshwaters, 
excess amounts of dissolved phosphorus can result in increased algal growth to a concentration that 
can result in eutrophication. It is quite possible that together, nitrogen and phosphorus can cause 
nutrient enrichment of waters that can trigger eutrophication (CCME, 2016). In the case of 
Cyanobacteria, they can fix nitrogen from the atmosphere making phosphorus the limiting nutrient. 
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Fig. 12 Total Dissolved Phosphorus (mg/L), detection limits of 0.020mg/L for 4 Apr and 29 May 

samples; detection limit of 0.0050mg/L subsequently 

 

Total phosphorus (TP), Fig. 13 and Total dissolved phosphorus (TDP) mg/L, Fig. 12. Similar to the 

pattern of TN and TKN, Saamis u/s and d/s had very high values during the start of snow melt period 
on 4 Apr 2018. Values at both locations stabilized on the subsequent sampling dates for TDP at 0.07 
mg/L and TP 0.09 mg/L. Samples from the Private land 61km u/s were less than 0.05 mg/L for TDS 
and decreased slightly from May to August. For TP, the Private land location also showed a decreasing 
trend with 0.08 mg/L in May which dropped to 0.03 mg/L in August. 

Guidelines for nutrients (e.g., Nitrogen and Phosphorus) are not numeric values (quoted below). A 
narrative is provided for water bodies other than lakes and major rivers; Seven Persons Creek falls into 
this category:  

“For surface waters not covered by specific guidelines, nitrogen (total) and phosphorus concentrations 

should be maintained so as to prevent detrimental changes to algal and aquatic plant communities, 

aquatic biodiversity, oxygen levels, and recreational quality. Where priorities warrant, develop site-

specific nutrient objectives and management plans.” 

Therefore, based on this narrative, nitrogen and phosphorus levels should at least be maintained. 
However, TP of 0.035 to 0.1 mg/L is the Canadian trigger range for eutrophic status (CCME, 2004) that 
should in turn direct efforts towards nutrient management. 
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Fig. 13 Total Phosphorus (mg/L), detection limits of 0.020mg/L for 4 Apr and 29 May samples; 

detection limit of 0.0050mg/L subsequently. 

 

Bacteria 
 

Escherichia coli (Mean Probable Number (MPN)/100 mL), Fig. 14. Guidelines state that for irrigation, 

fecal coliforms (E. coli) should not exceed count 100/100mL. This is to avoid issues with irrigating 

produce that will be consumed raw. Saamis u/s exceeded this value for all sample dates, while Saamis 

d/s exceeded this number on 04 Apr and 08 Aug. The Private land 61km u/s location did not exceed 

this value on any of the sampling dates. The guideline value for aesthetics and recreation is 126 

MPN/100mL, which is a “geometric mean (30-d interval), and a minimum of weekly samples is 

recommended”. The frequency of sampling in this study did not meet these stipulations such that 

geometric means could not be derived. 
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Fig. 14 Escherichia coli (MPN/100mL), with a detection limit of 1MPN/100mL. Guideline value is for 

protection of agricultural uses (irrigation for raw produce). 

 

Fecal coliforms (including E. coli) Colony forming units (CFU)/100mL, Fig. 15. Guideline value for 

irrigation is not to exceed the count 100/100mL. This is to avoid issues with irrigating produce that will 

be consumed raw. Both Saamis u/s and d/s exceeded guideline values for all sampling dates. The 

Private land location exceeded the guideline value except on 29 May 2018. The sampling frequency 

was not sufficient to derive geometric means, the metric for aesthetics and recreation uses. The 

recommendation is a minimum of weekly samples which was beyond the scope of the study. 

Both E. coli and Fecal coliform bacteria counts at Saamis u/s were consistently higher than at Saamis 
d/s. Bacterial counts at the Private land location were sometimes lower and sometimes higher than the 
guideline value. Creek water should not be used for irrigating crops that are intended to be consumed 
as raw produce. 
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Fig. 15 Coliform bacteria – fecal (CFU/100mL), April 4, 2018 had a detection limit of 100CFU/100mL; 

detection limit of 1CFU/100mL subsequently. Guideline value is for protection of agricultural uses 

(irrigation for raw produce) 

 

Anions and associated parameters 
 

Alkalinity (mg/L), Fig. 16. Alkalinity of samples from all locations and all sampling dates were well 

above the minimum Guideline value of 20 mg/L. 

 

Fig. 16 Total Alkalinity (CaCo3) (mg/L), detection limit 5.0mg/L. The guideline value is for minimum. 
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Bicarbonate (mg/L), Fig. 17. Saamis u/s and d/s did not differ and both showed a decreasing trend as 

the season progressed. The Private land location showed the same decreasing pattern as the season 

progressed. There is no Guideline value for this parameter. 

 

 

Fig. 17 Bicarbonate (mg/L), with a detection limit 5.0mg/L, no guideline value 

 

Chloride (mg/L), Fig. 18. The maximum Guideline values of chloride for PAL is 120mg/L chronic and 

640mg/L acute. The maximum Guideline values of chloride for irrigation ranges from 100-700mg/L and 

is crop specific. Chloride from all sampling locations and all sampling dates were well below Guideline 

values for both PAL and irrigation. 
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Fig. 18 Chloride (mg/L), with a detection limit of 0.50mg/L. Saamis locations on 4-Apr-2018 had a 
detection limit of 2.5mg/L. Guideline values are 120 mg/L (Long-term) and 640 mg/L (Short-Term; 

Acute) 

 

Conductivity (µS/cm), Fig. 19.  Irrigation water guideline for conductivity is less than 2.0dS/m or less 

than 2000µS/cm. Conductivity measured at all sampling dates and taken from all locations were well 

below the safe range. 

 

Fig. 19 Conductivity (µS/cm), detection limit of 2.0µS/cm, no guideline value (freshwater). 
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pH, Fig. 20. Guideline values for PAL: pH should remain between 6.5 and 9.0, and should not change 

more than 0.5 units from background. pH measurements from all locations and all sampling dates were 

within Guideline values. 

 

 

Fig. 20 pH, with a detection limit of 0.10; guideline value is 6.5 to 9. 

 

Variables that tested below detection limit of laboratory tests 

Nitrate and Nitrite (mg/L) 

On 4 Apr, Saamis u/s and d/s both had detectable concentrations of Nitrate and Nitrite. The 
average values were: 2.44 mg/L at Saamis u/s, and 2.38 mg/L at Saamis d/s. After 4 Apr, all 
locations and sampling dates were below the detection limit of 0.11mg/L. 

Nitrite (mg/L) 

All locations and sampling dates were below the initial detection limit of 0.05 mg/L. After 4 Apr, 
the limit was changed to 0.010mg/L for all subsequent dates. Maximum guideline values range 
from 0.06 to 0.6 mg/L, depending on the Chloride concentration (from less than 2 to greater 
than 10 mg/L). 

Carbonate (mg/L) 

All locations and all sampling dates were below detection limit of 5.0mg/L. 

Hydroxide (mg/L) 

All locations and all sampling dates were below detection limit of 5.0mg/L. 
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Pesticides 

All locations and all sampling dates were below detection limit of 0.50µg/L for all the ten 
pesticides tested. Guideline values are: Bromoxynil, 5µg/L; 2,4-D, 4µg/L; Dicamba, 10 µg/L; 
2,4-DP, 25µg/L; Dinoseb, 0.05µg/L; MCPA, 2.6 µg/L; Mecoprop, 13µg/L; and Picloram, 29 µg/L. 
There are no guideline values for 2,4,5-T and 2,4,5-TP.  

Therefore, in future water quality tests, samples for pesticide detection should be sent to a 
laboratory that is equipped to measure less than 0.50µg/L concentrations. This is important 
because Dinoseb has a guideline value of 0.05µg/L. 

 

Creek flows (cms) and water levels (m), Fig. 21. Peak flow and water level occurred in the latter half 

of April. A smaller peak occurred on 1 Jun. There was no sampling date that coincided with these peak 

events. Except for the 4 Apr sampling at the Saamis locations that had a flow of 2.5 cm, the rest of the 

sampling dates had flows between 1 and 2 cms. 

 

Fig. 21 Recorded flow and water level of Seven Persons Creek in Medicine Hat from 01-Apr-2018 to 31-

Oct-2018, retrieved from the Alberta River Basins website, Government of Alberta. 
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Precipitation (mm), Fig. 22 

All sampling dates were not affected by prior rainfall events. 

 

Fig. 22. Precipitation data and graph generated through Current and Historical Alberta Weather Station 
Data Viewer, https://acis.alberta.ca/weather-data-viewer.jsp  

  

https://acis.alberta.ca/weather-data-viewer.jsp
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Field measurements 

Table 1 Average of Field Variables Measured on 4 Apr at SAS Locations 

Location Temperature 

(oC) 

Conductivity 

µS/cm 

Specific 

Conductivity  

µS/cm 

TDS 

mg/L 

Salinity 

parts per 

thousand 

DO % air 

saturation 

DO 

mg/L 

pH ORP 

mV 

Saamis 

u/s 

-0.15 806 419 524 0.39 103.2 15.1 8.3 -57.1 

Saamis 

d/s 

0.45 816.7 433.7 531 0.39 101.7 14.6 8.4 -65.2 

 

At the start of the snow melt, Saamis d/s was slightly warmer than Saamis u/s. Colder water holds 

more DO; therefore, Saamis u/s had more DO than Saamis d/s. DO values exceeded the minimum 

value for larval fish development which is 9.5 mg/L. DO % air saturation exceeded 100%. According to 

YSI 2019, “Dissolved oxygen readings of greater than 100% air saturation can occur in environmental 

water because of the production of pure oxygen by photosynthetically-active organisms and/or because 

of non-ideal equilibration of dissolved oxygen between the water and the air above it. In YSI’s 

experience, this “over saturation” is quite common, with photosynthesis being the factor most often 

responsible for its existence.” 

Salinity was measured in different ways. Conductivity agreed with those measured in the laboratory 

with Saamis d/s slightly higher than Saamis u/s. Specific conductivity is conductivity with temperature 

correction (to 25oC). Contamination from road salt could likely be from stormwater originating from the 

residential area and light industrial area as well as from the application on paved trails. This slight 

difference in salinity determined as electrical conductivity was not detected when measured as parts 

per thousand. However, salinity (.039%) was not an issue since freshwater is defined as having less 

than 0.05% to less than 1% dissolved salts (New World Encyclopedia).  

TDS agreed with the measurements in the laboratory. TDS (mg/L) can be derived from Conductivity 

(µS/cm) by multiplying it with a constant TDS factor, usually 0.65 (Fondriest Environmental Inc.).  

pH was slightly higher by 0.1 to 0.15 unit than what were obtained in the laboratory.  

Oxidation reduction potential (ORP) measures the ability of a water body to break down dead plants 

and animals, and contaminants that may originate from stormwater, municipal or industrial effluents. 

ORP depends on the amount of DO that is in the water and the amount of other elements that function 

similar to oxygen. Temperature also affects ORP. Low ORP increases the toxicity of certain metals, and 

dead plants and animals do not get decomposed. In healthy waters ORP should be between 300 to 500 

mV (Environment and Natural Resources, NT).  

At the start of the snowmelt, ORP values were negative and were lower at Saamis d/s than at Saamis 

u/s. Although DO values were acceptable for fish requirements, decomposition of organic matter would 

not proceed effectively as indicated by negative ORP. This is not unusual early in the season. ORP 

measurements as the season progressed could have provided more information. 
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Saamis u/s and d/s 
There were notable differences in water quality between the upstream and downstream locations as 
well as between the start of the snowmelt (April) and late summer (August). Based on bacteria (Figs. 
14 and 15), Saamis d/s had better water quality than Saamis u/s throughout the season. At the start of 
the snowmelt, based on nutrients, Nitrate (Fig. 9), TN (Fig. 10), TKN (Fig. 11) and TDP (Fig. 12), 
Saamis d/s had better water quality than Saamis u/s. In contrast, based on TSS (Fig. 7), TDS (Fig. 8, 
Table 1), Cl- (Fig. 18), Conductivity (Fig. 19, Table 1), DO (Table 1), and ORP (Table 1), the upstream 
location was of better quality at the start of the snowmelt. By August, concentrations of both TN (Fig. 
10) and TKN (Fig. 11) increased at Saamis d/s, and so, Saamis u/s was of better water quality than 
d/s. 

TKN indicates a fresh load of organic N and ammonia, and in this case, coming from upstream of the 
Saamis d/s location. There could be several potential sources of contamination: pet wastes left on the 
ground, wildlife wastes (deer, ducks, geese, beaver, muskrats), and stormwater (from residential and 
light industrial areas) conveyed through the two draws (Fig. 5) that discharge into the Seven Persons 
Creek. 

Usually, nutrient concentrations are expected to decrease as the season progresses as they are being 

utilized by vegetation. This held true for TN, TKN, TP and TD at the Private land 61km u/s. However, 

TN and TKN at Saamis d/s showed increases as well as slight increases in TP and TDP at the last 

sampling in August. There was no precipitation during the days prior to the August sampling (Fig. 22), 

so surface runoff effect on contaminant transport would have been insignificant. 

Highest values of various parameters, except for bacteria and pH, were found during the 4 Apr 
sampling at these two locations. According to Meyer, 2011, during winter months contaminants 
accumulate in the snow. When the snow melts, these chemicals are released into the environment at 
high concentrations. Snow and surface ice in the creek started to melt on 4 Apr. Bacteria usually 
multiply with warmer temperatures, and at these two locations higher counts were found in August 
(Figs. 14 and 15).  

Changes in pH were minor (not more than 0.5 units as per Guidelines) at these locations. However, 

higher values occurred after the peak snowmelt around mid-April and a small peak at the beginning of 

June (Fig. 21). Soil particles, sediments, and other contaminants are readily transported during higher 

flows and any of these could have contributed to the slight increase in pH.  

Private land 61km u/s 
The first sample was collected on 29 May 2018, more than a month after the snowmelt period, (Fig. 

21). This location had some nutrient issues, but remarkably, TDP was consistently less than 0.05 mg/L 

throughout the study period (Fig. 12) and TP decreased to below 0.05 mg/L in August (Fig. 13). It is 

important to note that this location, in contrast to the urban Saamis locations, is surrounded by 

agricultural land and is directly downstream from Murray Lake. Bacteria counts and pH were higher in 

July and August than in May. Remarkably, E. coli remained below guideline value (Fig. 14) but Fecal 

Coliform bacteria exceeded the guideline value in July and August. Potential sources of contamination 

could be wildlife wastes, irrigation water, or livestock operations. The increase in pH in July with a 

slight decrease in August could not be associated with flows. It is possible that a disturbance occurred 

that stirred the soil on the creek banks and sediments prior to the July sampling.   
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Draws 
The use of draws to convey stormwater runoff was observed to be an issue. The channel walls of 

draws had visible erosion and slumping with the downstream draw being the worse of the two. The 

banks of the Seven Persons Creek where the draws discharge were eroded. In a semi-climate as in 

Southeastern Alberta, draws have a great importance in maintaining the biodiversity of the grassland 

ecoregion. Along with riparian areas, draws add to the total of small areas that can support woody 

vegetation – native shrubs and trees. Their topography allows the accumulation and conservation of 

limited moisture supply. In addition, shrubs and trees are protected from the physical and drying stress 

of strong winds. Stormwater flows need additional management to allow practical use and ecological 

functions to co-exist. 

Conclusion 

For all locations tested, key water quality issues in Seven Persons Creek were bacteria (E. coli and total 
fecal coliforms) and nutrients (nitrogen and phosphorus). Except for bacteria and pH, highest values of 
water quality variables occurred at the start of the snowmelt in April. At the SAS, there were 
differences in water quality between locations depending on the season and a number of variables. In 
terms of bacteria, the downstream location had better water quality than the upstream location 
throughout the season. The downstream location also had lower values for nitrate, total nitrogen, total 
Kjeldahl nitrogen, total phosphorus and total dissolved phosphorus at the start of the snowmelt. In 
contrast, based on total dissolved and suspended solids, dissolved oxygen, conductivity, chloride and 
oxidation-reduction potential, the upstream location was of better quality at the start of the snowmelt. 
By late summer, total N and total Kjeldahl N were lower at the upstream location. Pesticides could not 

be evaluated detection limits of specific laboratory tests. Creek water should not be used to irrigate 
crops intended to be eaten raw due to unsafe levels of fecal coliform and E. coli bacteria.  

Recommendations 

Improvement in water quality is one of the expected outcomes of riparian restoration. Therefore, it is 
recommended that: a) Test water quality again at the SAS and Private land locations in 3-5 years. Any 
major disturbance(s) or new improvements to the creek or creek flow, riparian areas, and draws. 

Seven Persons Creek is being used for recreation by the public (kayaking, canoeing, dogs playing or 
cooling off). Water may be tested to provide guidance to users, especially on bacteria concentrations 
for aesthetics and recreation. 

Stormwater conveyance through draws should be provided with structures that dissipate and reduce 
the combined eroding energy of stormwater and surface runoff before discharging into Seven Persons 
Creek. 

Stakeholder education about water quality in relation to maintaining healthy riparian areas should be 
continued through various SEAWA communication tools and stewardship projects. These should include 
recreation management in riparian areas, planting of native shrubs and trees where needed, and 
invasive plant management. In addition, urban stormwater awareness should be promoted (for 
example, a virtual version of the Yellow Fish Road initiative may be developed), as well as beneficial 
management practices for golf courses.  
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