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Introduction  

As an important element in a watershed 

approach for source water protection, water 

quality monitoring for acute and chronic 

contamina nt assessment provides the means 

to characterize current conditions, and 

establishes a baseline against which future 

conditions can be compared . The City of 

Calgary Water Resources  has implemented 

monitoring and investigative programs in the 

Bow and Elbow River watersheds to meet 

these objectives. 

This report summarizes river, stream, and 

reservoir water quality conditions at several sites 

in the Bow and Elbow River  watersheds for the 

years 2007 to 2009, inclusive. Monitoring 

stations are listed individuall y along with their 

summarized annual or seasonal water quality 

measurements.  

The Bow River, a major sub-watershed of the 

South Saskatchewan River  system, dr ains a 

total catchment area of 11,295  km 2 from its 

headwaters at Bow Lake in the Rocky 

Mountains th rough the City of Calgary  to the 

most downstream station in the City of 

Calgary Water Resources  sampling network, 

the Bow River above the Highwood River  

station . The drainage is the primary 

watershed in the Calgary region, and is 

particularly important as a drinking -water 

source for the City of Calgary, supplying the 

Bearspaw Water Treatment Plant located at 

the western city limits. Bearspaw WTP 

delivers drinking water typically to the 

northern half of the City of Calgary. 

Important sub -watersheds of the Bo w River 

basin sampled in this program in the Calgary 

region and upstream include: the Ghost River 

watershed, Jumpingpound Creek watershed, 

Nose Creek watershed, and the Fish Creek 

watershed. Upstream of the city, the Bow 

River serves the needs of several c ommunities 

including Lake Louise, Banff, Canmore, the 

Stoney Nakoda First Nation, Cochrane, and 

various water co -ops, in addition to extensive 

activities of agriculture, irrigation, industry, 

and hydropower generation.  The City of 

Calgary is the largest ur ban centre in the Bow 

River watershed, and the river receives 

effluents from the Cityõs stormwater system 

and the three wastewater treatment plants: 

Bonnybrook WWTP, Fish Creek WWTP and 

Pine Creek WWTP.  

The main  sub-watershed of the Bow River  in 

the Calga ry region is the Elbow River  

watershed  which drains  a total catchment 

area of 1,249 km 2, and because it provides 

water  from the Glenmore Reservoir  for the  

Glenmore Water Treatment Plant  largely 

serving the southern half of the City of 

Calgary , it is treate d separately here . 

Communities in the upper Elbow watershed 

include Bragg Creek, and the Tsuu Tõina First 

Nation, and several water co -ops. 

Predominant land uses include recreation, a 

largely low -intensity agricultural land base 

(grazing cattle and forage crops), and urban 

influences from development and stormwater 

drainage within the city limits.  Major 

tributaries to the Elbow River include: Prairie 

Creek, McLean Creek, Bragg Creek and Lott 

Creek. 

The prima ry goal of the City of Calgary Water 

Resources wat er quality monitoring program is 

to collect information on the condition of all these 

waters. The key objective is to provide sound 

data to support informed decisions on immediate 

water operations  for which future technologies 

and/or source water protectio n strategies can be 

developed, and as an essential  component in an 

integrative approach for basin -wide watershed 

management . 
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Sampling and Analysis  

Sampling Stations  

To monitor surface water quality in the 

Calgary region, a sampling network of 34 

stati ons has been established by the City of 

Calgary Water Quality Services both 

upstream and downstream of the c ity  (Fig. 1 ). 

In the Bow River watershed, seven mainstem 

sites are sampled routinely, two major 

tributaries, and thr ee sites on Bearspaw 

Reservoir.  In the Nose Creek watershed three 

sites are sampled, two in the Fish Creek 

watershed, and one in the Ghost River  

watershed. In the Elbow River  watershed, the 

sampling network includes  eight  locations on 

the mainstem  river , four major tributaries , 

and four  sites on Glenmore Reservoir.  

These sites are sampled either throughout the 

entire year or during the open -water season, 

and all at least on a monthly frequency . A full 

complement of water  quality parameters is 

analyzed  for each site , incl uding routine 

physical/chemical variables , nutrients, major 

ions, metals , and bacteria  (specifics detailed  

below in the Analytical Variables section ). 

Figure 1. Calgary regional watersheds showing mainstem river, tributary, and reservoir sample sites, 2007-2009. 
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Sampling Methods

Sampling for water quality requires the 

employment of a variety of sampling methods  

and apparatus es. Where conditions allow the 

river or stream to be waded, s urface samples 

can be collected by hand  (Photo 1a). Where 

less accessible, use of a sampler extension (i.e. 

telescoping pole) is used (Photo 1b).  

Reservoir sampling is typically conducted 

from a boat  (16 foot aluminum with 15 HP 

Honda 4 -stroke  outboard ). Rather than grab 

sampling, as used for streams and rivers, a 

depth -integrated sample is generally taken 

from the euphotic zone ( i.e., depth of 1% light 

penetration) of the water colum n using a tube 

sampler as seen below left  (Photo 1c). On 

occasion, samples are taken through th e ice. 

To do so, Calgary Fire Department can escort 

sampling personnel  onto Glenmore Reservoir 

using an airboat  (Photo 1d).  

a b 

c d 

Photo 1 (a-d). Sampling methods and equipment. 
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Most water quality analyses are conducted in 

the Wat er Quality Services laboratory from 

samples collected in the field . However, field 

measurements are also collected  on site . For 

river and stream samples, temperature, 

conductivity and dissolved oxygen is collected 

in situ  using a YSI Model 85 field probe (Photo 

2a). For reservoir sampling, the Hydrolab 

Datasonde 4a (Photo 2b) is employed to profile 

the water column at each sampling station, 

collecting temperature, dissolved oxygen, 

conductivity, pH, and in vitro  fluorescence 

(IVF) chlorophyll a at discrete  depths.  

 

a b 

Photo 2. Field instrumentation: (a) YSI Model 85 and (b) 
Hydrolab Datasonde 4a. 
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Analytical Variables  

Water quality analyses are conducted in the 

WQS laboratory from field samp les, except for 

those obtained directly in the field by 

instrument  (see above). The analytical suite  

for all sampling stations  is summarized in 

Table 1. 

 

Table 1. Water quality variables and WQS analytical SOP reference for mainstem river sites, tributaries and 
reservoirs. 

Water Quality Variables Analytical SOP 
Rivers and Streams 

Reservoirs 
Mainstem Tributaries 

Routine Physical-Chemical     

 Temperature, conductivity, dissolved oxygen YSI Model 85 V V φ 
 Temperature, pH, conductivity, dissolved oxygen, 

depth, IVF chlorophyll a 
Hydrolab DS 4a φ φ V 

 Turbidity ASOP-414 V V V 
 Alkalinity ASOP-401 V V V 
 Hardness ASOP-409 V V V 
 Colour ASOP-415 V V V 
 Total suspended solids ASOP-904 V V φ 
 Light extinction Li-cor sensor φ φ V 
 Secchi Depth Secchi Disk φ φ V 

Nutrients      

 Total phosphorus ASOP-903 V V V 
 Total dissolved phosphorus ASOP-903 V V V 
 Total Kjeldahl nitrogen ASOP-315 V V V 
 Total nitrogen1 calculated V V V 
 Nitrate+nitrite nitrogen2 calculated V V V 
 Total ammonia  nitrogen3 calculated V V V 

Total Organic Carbon  ASOP-504 V V V 

Major Ions     
 Anions (Ca2+, Mg2+, Na+, K+, NH4

+)  ASOP-404 V V V 
 Cations (Cl-, F-, SO4

-, NO3
-, NO2

-) ASOP-406 V V V 
Silica

4
 ASOP-901 V φ φ 

Total metals
4 

 Al, Sb, As, Ba, B, Be,  Cd, Cr, Co, Cu, Fe, Pb, 
Li, Mn, Mo, Ni, Se, Ag, Tl, Sn, Ti, U, V, Zn 

ASOP-403 V φ φ 

Microbiological     
 Total coliforms ASOP-701 V V φ 
 E. coli ASOP-701 V V φ 
 Chlorophyll a (extracted) External lab φ φ V 

1 Total nitrogen calculated as TN =  TKN + NO3+NO2 
2 Nitrate+nitrite nitrogen calculated as NO3+NO2 = NO3

- +NO2
- 

3 Total ammonia nitrogen calculated as NH3 = NH4
+ *[1+10(pH-(0.0901821+(2729.92/(273.2+temp))))]. 

4 Silica and total metals sampled quarterly at mainstem sites 
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Data Analysi s 

Water quality data for the Bow River and 

Elbow River watersheds were  statistically 

analyzed and graphically presented from data 

pooled over the years 2007 through 2009 for 

each individual sampling station. Assessment 

of water quality properly requires t wo 

components: measurement and comparison to 

established benchmarks or guidelines. In 

order to assess water quality among stations, 

the CCME water quality index was applied.   

 

Water Quality Index  

The Canadian Council for Ministers of the 

Environment (C CME) has adopted a water 

quality  index (WQI) to help communicate 

complex water qualit y information to the 

public and provide a broad overview of 

environmental performance (CCME 2001)
1
. 

This index was employed to present an overall 

assessment of water quali ty for each sampling 

station for the index period: 2007 -2009. 

The CCME water quality index calculates 

three factors based on the CCM E water 

quality guidelines: F1  the number of variables 

that fail their ob jective during the index 

period; F2  the proportion of samples that fail 

their objectives; and F3  the relative 

magnitude of any failures. The factors are 

combined to give an overall rating that 

corresponds to common descriptors (Table 2). 

Water quality objectives were drawn 

primarily from the Canadian Envir onmental 

Quality Guidelines for the Protection of 

Aquatic Life
2
 (Table 3). Exceptions were 

phosphorus and nitrogen from the Alberta 

Surface Water Quality Objectives
3
 and E. coli  

from the Canadian Recreational Water 

Quality Guideline s
4
. 

 

Table 2. CCME water quality index (WQI) ratings, values and descriptions (CCME 2001)
1
. 

Rating WQI Values Description 

Excellent 95-100 
Water quality is protected with a virtual absence of threat or impairment; 
conditions very close to natural or pristine levels. 

Good 80-94 
Water quality is protected with only a minor degree of threat or 
impairment; conditions rarely depart from natural or desirable levels. 

Fair 60-79 
Water quality is usually protected but occasionally threatened or 
impaired; conditions sometimes depart from natural or desirable levels. 

Marginal 45-59 
Water quality is frequently threatened or impaired; conditions often 
depart from natural or desirable levels. 

Poor 0-44 
Water quality is almost always threatened or impaired; conditions usually 
depart from natural or desirable levels. 

 

 

1 CCME. 2001. Canadian Council of Ministers of the EnvironmŜƴǘΦ //a9 ²ŀǘŜǊ vǳŀƭƛǘȅ LƴŘŜȄ мΦл ¦ǎŜǊΩǎ aŀƴǳŀƭΦ /ŀƴŀŘƛŀƴ 9ƴǾƛǊƻƴƳŜƴǘŀƭ vǳŀƭƛǘȅ DǳƛŘŜƭƛƴŜǎΦ 
2 CCME. 2007. Canadian Council of Ministers of the Environment. Canadian Water Quality Guidelines for the Protection of Aquatic Life. 
3 Alberta Environment. 1999. Surface Water Quality Guidelines for Use in Alberta. 
4 Health and Welfare Canada. 1992. Guidelines for Canadian Recreational Water Quality. 
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Table 3. All guidelines from CCME Canadian Water Quality Guidelines for the protection of aquatic life except 
where otherwise noted. 

Water Quality Variables Units 
CCME 

Guideline 

Dissolved oxygen mg/L 6.5 

pH  6.5 

Total suspended solids mg/L calculation
1
 

Total phosphorus mg/L 0.05
2
 

Total dissolved phosphorus mg/L 0.05
2
 

Total nitrogen mg/L 1
3
 

Nitrate+Nitrite Nitrogen mg/L 2.69 

Nitrite Nitrogen mg/L 0.06 

Ammonia Nitrogen mg/L calculation
4
 

Aluminum g/L 5-100
5
 

Arsenic g/L 5 

Cadmium g/L 0.012-0.055
6
 

Copper g/L 2-4
7
 

Iron g/L 300 

Lead g/L 1-7
8
 

Molybdenum g/L 73 

Nickel g/L 25-150
9
 

Selenium g/L 1 

Silver g/L 0.1 

Thallium g/L 0.8 

Uranium g/L 15 

Zinc g/L 300 

E. coli per 100 mL 400
10

 

1 total suspended solids guideline: (a) Clear flow. Maximum increase of 25 mg/L from background levels for any short-term exposure; (b) 
High flow. Maximum increase of 25 mg/L from background levels at any time when background levels are between 25 and 250 mg/OL. 
Should not increase more than 10% of background levels when background is > 250 mg/L. 
2 total phosphorus guideline from Alberta Surface Water Quality Guidelines (1999); total dissolved phosphorus uses the TP guideline of 
ASWQG. 

3 total nitrogen guideline from Alberta Surface Water Quality Guidelines (1999). 
4 ammonia guideline = 0.0152*((1-f)/ f)+0.0152, where f=1/[10((0.0901821+(2729.92/temp))-pH)+1]. 
5 aluminum guideline = 5 g/L at pH < 6.5; 100 g/L at pH >= 6.5. 
6 cadmium guideline = 10 {0.86[log (hardness)]-3.2}. 

7 copper guideline= 2 g/L at a hardness of 0-120 mg/L as CaCO3; 3 g/L at hardness 120-180 mg/L; 4 g/L at hardness > 180 mg/L. 
8 lead guideline = 1 g/L at a hardness of 0-60 mg/L as CaCO3; 2 g/L at hardness  of 60-120 mg/L; 4 g/L at hardness  of 120-180 mg/L; 

7 g/L at hardness > 180 mg/L. 
9 nickel guideline = 25 g/L at a hardness of 0-60 mg/L as CaCO3; 65 g/L at hardness  of 60-120 mg/L; 110 g/L at hardness  of 120-180 

mg/L; 150 g/L at hardness > 180 mg/L. 
10 E. coli guideline from Guidelines for Canadian Recreational Water Quality.  
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For each water quality station, the WQI 

rating was provided both numerically and 

graphically (Fig . 2). Colours corresponding to 

the WQI rating were used to highlight both 

the station name and the text box  outline . 

Although samples f rom all stations were 

analyzed according to the full suite of 

variables (Table 1), only select water quality 

variables are presented, i.e., those variables 

which have associated CCME guidelines 

(Table 3) and were thus include d in the WQI 

calculator .  

To evaluate individual  water quality 

variables , indicator levels  were assigned 

according to the frequency of exceedances of 

the CCME guidelines calculated over  the 3-yr 

time interval (Table 4 ). If there were no 

exceedances, the variable was assigned an 

òExcellentó rating, the exceedance range from 

greater than zero to 10% was considered 

òGood,ó greater than 10 to 50% exceedance 

was considered òFair,ó and a greater than 50% 

exceedance rate was  deemed òPooró quality 

for the specific variable evaluated.  

Box and whisker plots were use d to present 

select water quali ty data graphically. Box  and 

whisker plots illustrate the d istribution and  

statistics of a dataset (Fig.  3), with the box 

showing the 25 th  and 75th percentiles or lower 

and upper quartiles and the me dian  (the 50th 

percentile), and the whiskers (vertical lines) 

representing the maximum and minimum 

values of the data.  

 

Figure 2. Water quality index example graphic. 

Table 4. Exceedance frequency and 
corresponding indicator levels. 

Exceedance 
Frequency 

Indicator 

0% Excellent 

0.1 ς 10% Good 

10.1  ς 50% Fair 

>  50% Poor 

 

 

Figure 3. Box and whisker plot showing 
median, interquartile (75

th
 and 25

th
 

percentiles) range, and maximum and 
minimum values (vertical lines). 
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Trophic State Index  

To assess the biological condition of the 

Glenmore and Bearspaw reservoirs, the 

Carlson Trophic State Index (TSI)
1
 was 

employed. This index, which uses algal 

biomass as the basis for trophic state 

classification, incorporates three variables, 

chlorophyll pigments, phosphorus and secchi 

depth , to independently estimate algal 

biomass. For the purpose of classification  of 

Glenmore and Bearspaw Reservoirs , only the 

chlorophyll  index has been used, first  because 

the variable is the most accurate of the three 

at predicting algal biomass, and second both 

secchi depth and total phosphorus are known 

to be strongly correlated w ith non -algal 

particles, i.e. suspended sediments, in 

Glenmore and Bearspaw reservoirs, which 

confounds their use in TSI estimation.  

TSI -chlorophyll is  calculated as : 

TSI(Chl) = 9.81 * ln [chl] +  30.6    

where:  ln  is the natural logarithm  

[chl]  is the su mmer average (May -

Sept) of chlorophyll a concentration, in 

g/L for the period 2007 -2009. 

Ranges of trophic state index values are 

grouped according to  trophic state 

classifications  (Table 5) . Index v alues less 

than 40 are classified as oligotrophic  (low 

productivity) , between 40 and 50 mesotrophic 

(moderate produ ctivity), and values greater 

than 50 are considered eutrophic (high 

productivity) . 

 

Land Use/ Land Cover  

Land use and land cover for the upper Bow River 

watershed, including the major sub -waters heds, 

was quantified using ArcMap  9.2 and the Land 

Cover for  Agricultural Regions of Canada, 

circa 2000 database (Agriculture and Agri -

Food Canada 2007; http://www4.agr.gc.ca/ 

AAFC -AAC/display -afficher.do?id= 1227 

635802316&lang=eng ).   

 

The AAFC land cover product is available in 

separate UTM zone mosaics, and since the 

upper Bow River basin extends over two UTM 

zones, zone 11 and zone 12, these were first 

combined to a seamless layer using ArcMap 

Spatial Analyst  and subsequently clipped to 

the upper Bow basin boundary and to the 

individual sub -watershed boundaries.  

 

The upper Bow River basin and the sub -

watershed boundaries were delineated 

manually using CDED digital elevation model 

(DEM), available through GeoBase  portal:  

(http://www.geobase.ca/geobase/en/ 

index.html ). Individual DEM files 

corresponding to Canada NTS 1:50,000 map 

sheets were converted to GRID format using 

ArcToolbox 9.2, added to ArcMap an d 

combined to a seamless layer using Spatial 

Analyst.  

 

 

Table 5. Relationship of trophic state index 
(TSI) and lake classification. 

TSI Classification 

<  40 Oligotrophic 

40 - 50 Mesotrophic 

>  50 Eutrophic 

 

 

1 Carlson, R.E. 1977. A trophic state index for lakes. Limnology and Oceanography. 22: 361-369. 

http://www4.agr.gc.ca/%20AAFC-AAC/display-afficher.do?id=%201227%20635802316&lang=eng
http://www4.agr.gc.ca/%20AAFC-AAC/display-afficher.do?id=%201227%20635802316&lang=eng
http://www4.agr.gc.ca/%20AAFC-AAC/display-afficher.do?id=%201227%20635802316&lang=eng
http://www.geobase.ca/geobase/en/%20index.html
http://www.geobase.ca/geobase/en/%20index.html
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Figure 4. Bow River below Bearspaw Dam and Bow River at Calgary 
flows, 2007. 
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Figure 5. Bow River below Bearspaw Dam and Bow River at Calgary 
flows, 2008. 

Hydrology  

Bow River  

Discharge data for the Bow River bel ow 

Bearspaw Dam (Station 05BH008 ) and the 

Bow River at Calgary (Station 05BH004), 

measured by Environment Canada  Water 

Survey, for 2007-2009 are shown in the 

accompanying charts  (Figs. 4-6). Daily mean 

discharges in m 3/s for each year are 

superimposed on the preceding 25 -year daily 

averages (1982-2006) for the Bow River at 

Calgary .  

Typically, t he discharge pattern of the Bow 

River  in  Calgary  exhibits low and stable 

levels during the late fall, winter , and early -

spring months , averaging  50 m3/s during that 

period . With mountain snowmelt runoff 

usuall y beginning in mid - to late -May, flows 

increase sharply, peaking on average at 208  

m3/s in mid -June, and receding thereafter 

over the subsequent months to baseflow 

levels by fall.  

In 2007 , Bow River flows followed a discharge 

pattern  generally  similar to the 25 -year 

average, although spring and summer peaks 

were higher than normal as snowmelt and 

precipitation resulted in peaks of 331 m 3/s at 

the Bow River at Calgary and 364 m 3/s at the 

Bow River below Bearspaw Dam station, 

both measured on June 9  (Fig . 4). By late -

July Bow River flows returned to normal and 

remained so until year end.  

In 2008 , both winter , early -spring and fall 

flows followed a normal pattern, averaging 

50 m3/s during these periods (Fig. 5 ). 

However, t he spring and summer  snowmelt 

and precipitation runoff resulted in  river 

flows higher than normal with multiple 

peaks measured in May, June and July.  The 

first peak was observed on May 26 with 

peaks of 263 m3/s at the Bow River at 

Calgary and 285 m 3/s at the Bow River below 

Bearspaw Dam. These were followed a couple 

of weeks later by larg er peaks of 287 m 3/s 

and 300 m 3/s at the two s tations respectively. 

The third peaks were recorded in early July 

with measured discharges of 260 m 3/s at the 

Bow River at Calgary and 272 m 3/s at the Bow 

River below Bearspaw Dam. By early August, 

river  flows had returned to normal and by 

October averaged 50 m3/s to year end.   
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Figure 6. Bow River below Bearspaw Dam and Bow River at Calgary 
flows, 2009. 

In 2009 , winter, early -spring, and fall river 

flows again followed long-term normal s (Fig. 

6). However  the spring runoff  period  

produced lower than normal  flows as 

maximum s of 159 m3/s at Bow Ri ver at 

Calgary station and 188 m3/s at  the Bow 

River below Bearspaw Dam  were recorded, 

both  on June 18. Several summer storms 

resulted in a succession of smaller flow peaks 

in July and August, with levels returning to 

normal by October . 

 

 

 

 

Elbow River  

Discharge data for the Elbow River abo ve 

Glenmore Reservoir, measured by the City of 

Calgary Water Services (unpublished), and 

the Elbow River below Glenmore Dam 

(Station 05BJ001), measured by 

Environment Canada Water Survey, for 

2007-2009 are shown in the accompanying 

charts  (Figs. 7-9). Dail y mean discharges in 

m3/s for each year are superimposed on the 

preceding 25-year daily averages (1982 -2006) 

for the Elbow River below Glenmore Dam.  

The discharge pattern of the Elbow River 

typically displays low and stable flows from 

fall, through the wi nter, and into the early 

spring, averaging 4 m 3/s through this time 

period. With mountain runoff onset occurring 

usually in mid - to late -May, flows increase 

sharply to an average daily maximum of 31 

m3/s, which occurs usually  on June 7. 

Thereafter, flows r ecede over the following 

several months, returning by October to over -

winter baseflow levels.  

In 2007, the discharge pattern for the Elbow 

River followed the typical long -term average: 

low and stable flows from January to May, a 

couple of small peaks from 12 to 15 m 3/s 

recorded in April and early May, and peak 

discharges of 74 m 3/s for the Elbow above 

Glenmore Reservoir occurring on June 6 and 

65 m3/s for the Elbow River below Glenmore 

Dam on June 7  (Fig. 7 ). These were followed 

on June 18 by a second peak of 64 m3/s and 67 

m3/s for the upper and lower river sites 

respectively. Following the spring  peaks, flows 

receded in normal fashion to late summer, fall 

and winter levels.  

In 2008, while the shape of the discharge 

pattern was comparable to normal, the spr ing 

peaks were considerably higher and occurred 

earlier  (Fig. 8 ). Peak discharges of 160 m 3/s 
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Figure 7. Elbow River above Glenmore Reservoir and Elbow River 
below Glenmore Dam flows, 2007. 
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were recorded on May 25 for the Elbow River 

above Glenmore Reservoir and 175  m3/s for 

the Elbow River below Glenmore Dam on the 

same date. Several weeks later in  mid -June 

there followed peak discharges of 136 m 3/s for 

the upper Elbow and 124 m 3/s for the lower 

Elbow River. Fall and winter flow levels 

remained normal.  

Elbow River flows in 2009 departed 

substantially from the long -term normals  

(Fig. 9 ). An early sp ring peak of 20 m 3/s was 

measured on April 11 for the Elbow River 

above Glenmore Reservoir and 15 m 3/s on 

April 13 for the Elbow River below Glenmore 

Dam. Numerous peak discharges ranging 

from 18 m 3/s to 30 m3/s occurred on the 

Elbow River from May through  June, with 

the highest discharge recorded on July 14 as 

river flows reached 51 m 3/s for the upper 

Elbow and 46 m 3/s for the lower Elbow River. 

These were followed with subsequent smaller 

peaks of 24 to 28 m
3
/s in early August. By fall 

and into winter, flo ws approached near 

normals, although small increases were 

measured in late November both above and 

below Glenmore  
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 Figure 8. Elbow River above Glenmore Reservoir and Elbow River below 
Glenmore Dam flows, 2008. 
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Figure 9. Elbow River above Glenmore Reservoir and Elbow River below 
Glenmore Dam flows, 2009. 
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Bow River Watershed  

Bow River Mainstem  

From  2007 through 2009 , sampling in the Bow 

River was conducted month ly at seven  river 

station s (Fig. 10 ): two above the corporate 

limits of the City of Calgary  (Bow River below 

Ghost Dam and Bow River at Hwy 22 Bridge) , 

three  sites within  city limits (Bow River below 

Bearspaw Dam, Bow River at Pumphouse, 

Bow River at Cushing Bridge), and two sites  

below the city  (Bow River at Policemanõs Flats 

and Bow River above the Highwood River ). All 

mainstem sites have been sampled since 2003, 

except the Bow River at Policemanõs Flats and 

the Bow River above the Highwood River 

sampled since 2004, and the Bow River below 

Ghost Dam sampled since 2008.  Watershed 

characteristics for the upper Bow River 

watershed are summarized in  Table 6. 

Figure 10. Upper Bow River watershed showing mainstem sampling stations. 



CALGARY WATERSHED, 2007-2009 BOW RIVER WATERSHED 

 14  

Table 6. Upper Bow River watershed characteristics. 

Watershed Characteristics 

Jurisdictions 
Banff National Park, Kananaskis Country, MD Bighorn, Mountain View County, Rocky View County, MD 
Foothills, City of Calgary, Stoney-bŀƪƻŘŀ CƛǊǎǘ bŀǘƛƻƴΣ ¢ǎǳǳ ¢Ωƛƴŀ CƛǊǎǘ bŀǘƛƻƴ. 

Municipalities 
Lake Louise, Banff, Cochrane, Bragg Creek, Airdrie, Calgary, Morley, De Winton, Exshaw, Harvie Heights, 
Kananaskis, Lac des Arcs, Seebe, Benchlands. 

Major Sub-Watersheds 
Pipestone River, Cascade River, Spray River, Kananaskis River, Ghost River, Jumpingpound Creek, Elbow 
River, Nose Creek, Fish Creek, Pine Creek. 

Protected Areas 

Banff National Park, Canmore Nordic Centre Provincial Park, Spray Valley Provincial Park, Bow Valley 
Provincial Park, Peter Lougheed Provincial Park, Bragg Creek Provincial Park, Big Hill Springs Provincial 
Park, Glenbow Ranch Provincial Park, Fish Creek Provincial Park, Bow Valley Wildland Provincial Park, 
Don Getty Wildland Provincial Park, Elbow-Sheep Wildland Provincial Park, Ghost River Wilderness 
Area. 

Area 11,295 km
2
, 52% of Bow River watershed. 

Land Use/ Land Cover 
Forest (36%), Barren (23%), Agriculture (16%), Grassland (11%), Shrubland (6%), Urban (5%), Water and 
Wetlands (3%). 

Mainstem Water Quality 
Sampling Stations 

Bow River below Ghost Dam, Bow River at Hwy 22 Bridge, Bow River below Bearspaw Dam, Bow River 
at Pumphouse, Bow River at CuǎƘƛƴƎ .ǊƛŘƎŜΣ .ƻǿ wƛǾŜǊ ŀǘ tƻƭƛŎŜƳŀƴΩǎ CƭŀǘǎΣ .ƻǿ wƛǾŜǊ ŀōƻǾŜ 
Highwood River. 

 

The majority of the 

upper Bow River 

watershed is 

forested and barren 

or exposed land  

(60% combined 

total coverage ), 

from its headwaters 

in the mountains  

through the  

foothills  (Fig . 11). 

The lower portion is 

large ly agricultural  

(16%) and 

grassland  (11%), 

but the dominant 

feature in this 

section is the urban 

landscape of the 

City of Calgary 

which occupies 5% 

of the total upper 

Bow River 

watershed land 

area. 
Figure 11. Land use/ land cover categories in the upper Bow River watershed. 
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Bow River below Gh ost Dam  

The overall w ater quality at the Bo w River 

below Ghost Dam station  was rated  Excellent 

from 2008 to 2009
1
 with an  index score of 97 

and all individual water quality indicators 

except for total phosphoru s within CCME 

guidelines  (Table 7). Only one exceedance of 

the total phosphorus  guideline was  recorded, 

occurring  in the spring runoff period of June 

2008. 

 
Table 7. Bow River below Ghost Dam water quality summary, 2008-2009. 

Parameter Mean Median Max 75th PC 25th PC Min N 
% 

Exceed 
Indicator 

pH 8.2 8.3 8.4 8.3 8.2 8.1 20 0.0% Excellent 

Temperature, 
O
C 8.2 7.7 16.1 12.9 3.1 0.6 20 τ τ 

Dissolved Oxygen, mg/L 10.8 10.7 14.4 12.4 9.6 7.9 20 0.0% Excellent 

Total Suspended Solids, mg/L 5.1 1.0 61.8 2.7 1.0 1.0 20 0.0% Excellent 

Total Phosphorus, mg/L 0.007 0.004 0.054 0.005 0.003 0.003 20 5.0% Good 

Total Dissolved Phosphorus, mg/L 0.002 0.001 0.008 0.001 0.001 0.001 20 0.0% Excellent 

Total Nitrogen, mg/L 0.16 0.18 0.27 0.21 0.10 0.06 20 0.0% Excellent 

Nitrate+Nitrite Nitrogen, mg/L 0.09 0.09 0.12 0.10 0.08 0.06 20 0.0% Excellent 

Total Ammonia Nitrogen, mg/L <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 20 0.0% Excellent 

Total Organic Carbon, mg/L 0.9 0.8 2.8 0.9 0.7 0.5 20 τ τ 

Chloride (Cl
-
), mg/L 1.7 1.7 1.9 1.8 1.6 1.4 20 τ τ 

Aluminum, g/L 17.8 20.3 29.5 23.0 10.6 5.7 5 0.0% Excellent 

Arsenic, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 5 0.0% Excellent 

Cadmium, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 5 0.0% Excellent 

Copper, g/L 1.1 0.5 3.5 0.5 0.5 0.5 5 0.0% Excellent 

Iron, g/L 36.0 25.0 80.2 25.0 25.0 25.0 5 0.0% Excellent 

Lead, g/L <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 5 0.0% Excellent 

Molybdenum, g/L <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 5 0.0% Excellent 

Nickel, g/L 0.8 0.9 1.1 0.9 0.5 0.5 5 0.0% Excellent 

Selenium, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 5 0.0% Excellent 

Silver, g/L <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 5 0.0% Excellent 

Thallium, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 5 0.0% Excellent 

Uranium, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 5 0.0% Excellent 

Zinc, g/L 1.4 1.0 3.2 1.0 1.0 1.0 5 0.0% Excellent 

E. coli, MPN/100 mL 1 1 13 3 1 1 20 0.0% Excellent 

1 The Bow River below Ghost Dam site was not sampled in 2007. 
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Bow River at Hwy 22 Bridge  

The overall water quality at the Bow River at 

Hwy 22 Bridge station in Cochrane was rated  

Good from 2007  to 2009 with an index score of 

94 and most individual water quali ty 

variables within CCME guidelines  (Table 8). 

Exceptions were totals suspended solids, total 

phosphorus and aluminum  which were rated 

Good. 

 

Table 8. Bow River at Hwy 22 Bridge water quality summary, 2007-2009. 

Parameter Mean Median Max 75th PC 25th PC Min N 
% 

Exceed 
Indicator 

pH 8.3 8.3 8.6 8.4 8.3 8.1 75 0.0% Excellent 

Temperature, 
O
C 6.5 4.8 16.6 11.0 1.2 0.4 75 τ τ 

Dissolved Oxygen, mg/L 11.8 11.8 18.7 13.4 9.6 7.2 74 0.0% Excellent 

Total Suspended Solids, mg/L 4.3 1.0 134.0 2.9 1.0 1.0 75 2.7% Good 

Total Phosphorus, mg/L 0.007 0.004 0.130 0.005 0.002 0.001 74 2.7% Good 

Total Dissolved Phosphorus, mg/L 0.001 0.001 0.015 0.001 0.001 0.001 72 0.0% Excellent 

Total Nitrogen, mg/L 0.21 0.20 0.53 0.27 0.14 0.04 75 0.0% Excellent 

Nitrate+Nitrite Nitrogen, mg/L 0.11 0.10 0.49 0.13 0.08 0.01 75 0.0% Excellent 

Total Ammonia Nitrogen, mg/L <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 75 0.0% Excellent 

Total Organic Carbon, mg/L 1.1 0.9 3.9 1.1 0.7 0.1 75 τ τ 

Chloride (Cl
-
), mg/L 2.3 2.2 4.9 2.8 1.9 1.3 75 τ τ 

Aluminum, g/L 27.4 11.9 162.0 26.7 7.4 4.4 12 8.3% Good 

Arsenic, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 12 0.0% Excellent 

Cadmium, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 12 0.0% Excellent 

Copper, g/L 0.6 0.5 1.6 0.5 0.5 0.5 12 0.0% Excellent 

Iron, g/L 75.3 67.7 183.1 94.5 38.5 25.0 12 0.0% Excellent 

Lead, g/L <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 12 0.0% Excellent 

Molybdenum, g/L 0.6 0.4 0.8 0.8 0.4 0.4 12 0.0% Excellent 

Nickel, g/L 0.8 0.5 2.7 1.0 0.5 0.5 12 0.0% Excellent 

Selenium, g/L 0.5 0.4 0.8 0.7 0.4 0.4 12 0.0% Excellent 

Silver, g/L <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 12 0.0% Excellent 

Thallium, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 12 0.0% Excellent 

Uranium, g/L 0.5 0.4 0.7 0.7 0.4 0.4 12 0.0% Excellent 

Zinc, g/L <2 <2 <2 <2 <2 <2 12 0.0% Excellent 

E. coli, MPN/100 mL 3 3 242 9 1 1 77 0.0% Excellent 
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Bow River below Bearspaw Dam  

The overall water quality at the Bow River 

below Bearspaw Dam station  was rated  Good 

from 2007  to 2009 with an index score of 94 

and most individual water quality variables 

within CCM E guidelines  (Table 9). Exceptions 

were total  suspended solids, total phosphorus 

and aluminum which were rated Good.  

 

Table 9. Bow River below Bearspaw Dam water quality summary, 2007-2009. 

Parameter Mean Median Max 75th PC 25th PC Min N 
% 

Exceed 
Indicator 

pH 8.3 8.3 8.5 8.4 8.3 8.1 39 0.0% Excellent 

Temperature, 
O
C 7.0 4.6 17.9 12.6 1.1 0.3 39 τ τ 

Dissolved Oxygen, mg/L 11.5 12.0 18.5 13.0 9.5 7.0 39 0.0% Excellent 

Total Suspended Solids, mg/L 4.2 2.2 68.0 3.1 1.0 1.0 39 2.6% Good 

Total Phosphorus, mg/L 0.007 0.004 0.073 0.006 0.003 0.002 39 2.6% Good 

Total Dissolved Phosphorus, mg/L 0.002 0.001 0.017 0.001 0.001 0.001 39 0.0% Excellent 

Total Nitrogen, mg/L 0.20 0.18 0.45 0.22 0.14 0.07 39 0.0% Excellent 

Nitrate+Nitrite Nitrogen, mg/L <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 39 0.0% Excellent 

Total Ammonia Nitrogen, mg/L 0.09 0.09 0.13 0.11 0.07 0.05 39 0.0% Excellent 

Total Organic Carbon, mg/L 1.1 0.8 5.0 1.1 0.7 0.5 39 τ τ 

Chloride (Cl
-
), mg/L 2.1 2.1 3.3 2.1 1.9 1.5 39 τ τ 

Aluminum, g/L 38.5 24.9 159.9 35.3 18.9 7.3 12 8.3% Good 

Arsenic, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 12 0.0% Excellent 

Cadmium, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 12 0.0% Excellent 

Copper, g/L 0.5 0.5 1.1 0.5 0.5 0.5 12 0.0% Excellent 

Iron, g/L 88.3 92.7 169.4 125.3 25.0 25.0 12 0.0% Excellent 

Lead, g/L <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 12 0.0% Excellent 

Molybdenum, g/L 0.5 0.4 0.8 0.5 0.4 0.4 12 0.0% Excellent 

Nickel, g/L 0.8 0.5 2.1 1.0 0.5 0.5 13 0.0% Excellent 

Selenium, g/L 0.5 0.5 0.8 0.7 0.4 0.4 12 0.0% Excellent 

Silver, g/L <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 12 0.0% Excellent 

Thallium, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 12 0.0% Excellent 

Uranium, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 12 0.0% Excellent 

Zinc, g/L <2 <2 <2 <2 <2 <2 12 0.0% Excellent 

E. coli, MPN/100 mL 2 2 21 4 1 1 39 0.0% Excellent 
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Bow River at Pumphouse  

The overall water quality at the Bow River at 

Pumphouse stati on was rated  Good from 2007 

to 2009 with an index score of 90 and most 

individual water quality variables within 

CCME gui delines (Table 10). Exceptions were 

total phosphorus , selenium and E. coli  which 

were rated Good , and aluminum rated Fair.  

 

Table 10. Bow River at Pumphouse water quality summary, 2007-2009. 

Parameter Mean Median Max 75th PC 25th PC Min N 
% 

Exceed 
Indicator 

pH 8.4 8.4 8.5 8.4 8.3 8.2 38 0.0% Excellent 

Temperature, 
O
C 7.4 5.3 20.0 13.9 1.0 0.2 37 τ τ 

Dissolved Oxygen, mg/L 11.7 12.0 19.4 13.2 9.7 7.2 37 0.0% Excellent 

Total Suspended Solids, mg/L 6.8 3.2 80.5 6.4 2.1 1.0 38 0.0% Excellent 

Total Phosphorus, mg/L 0.010 0.005 0.077 0.009 0.004 0.001 38 5.3% Good 

Total Dissolved Phosphorus, mg/L 0.002 0.001 0.015 0.001 0.001 0.001 38 0.0% Excellent 

Total Nitrogen, mg/L 0.23 0.21 0.72 0.25 0.16 0.07 37 0.0% Excellent 

Nitrate+Nitrite Nitrogen, mg/L 0.10 0.09 0.33 0.13 0.07 0.05 38 0.0% Excellent 

Total Ammonia Nitrogen, mg/L 0.02 0.02 0.17 0.02 0.02 0.01 38 0.0% Excellent 

Total Organic Carbon, mg/L 1.2 0.9 4.9 1.2 0.8 0.6 37 τ τ 

Chloride (Cl
-
), mg/L 3.1 2.5 17.0 3.2 2.2 1.6 38 τ τ 

Aluminum, g/L 62.4 32.4 244.4 62.6 26.0 20.7 13 15.4% Fair 

Arsenic, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 13 0.0% Excellent 

Cadmium, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 13 0.0% Excellent 

Copper, g/L 0.7 0.5 2.7 0.5 0.5 0.5 13 0.0% Excellent 

Iron, g/L 99.8 86.6 273.5 141.8 25.0 25.0 13 0.0% Excellent 

Lead, g/L <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 13 0.0% Excellent 

Molybdenum, g/L 0.5 0.4 0.8 0.5 0.4 0.4 13 0.0% Excellent 

Nickel, g/L 0.9 0.5 2.1 1.3 0.5 0.5 13 0.0% Excellent 

Selenium, g/L 0.6 0.4 1.1 0.7 0.4 0.4 13 7.7% Good 

Silver, g/L <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 13 0.0% Excellent 

Thallium, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 13 0.0% Excellent 

Uranium, g/L 0.4 0.4 0.7 0.4 0.4 0.4 13 0.0% Excellent 

Zinc, g/L 1.7 1.0 4.7 2.4 1.0 1.0 13 0.0% Excellent 

E. coli, MPN/100 mL 7 8 649 17 2 1 38 2.6% Good 
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Bow River at Cushing Bridge  

The overall water quality at the Bow River at 

Cushing Bridge stati on was rated Good from 

2007 to 2009 with an index score of 89  and 

most individual water quality variables within 

CCME  guidelines  (Table 11). Exceptions were 

total phosphorus , total dissolved phosphorus, 

iron and E. coli  which were rated Good , and 

aluminum rated Fair.  

 

Table 11. Bow River at Cushing Bridge water quality summary, 2007-2009. 

Parameter Mean Median Max 75th PC 25th PC Min N 
% 

Exceed 
Indicator 

pH 8.3 8.3 8.5 8.3 8.2 8.1 39 0.0% Excellent 

Temperature, 
O
C 7.1 5.7 17.3 13.0 1.4 0.5 39 τ τ 

Dissolved Oxygen, mg/L 11.5 11.9 18.7 13.1 9.4 7.3 39 0.0% Excellent 

Total Suspended Solids, mg/L 9.7 4.2 157.3 5.9 2.4 1.0 39 5.1% Good 

Total Phosphorus, mg/L 0.011 0.007 0.142 0.010 0.004 0.002 39 2.6% Good 

Total Dissolved Phosphorus, mg/L 0.002 0.001 0.013 0.001 0.001 0.001 39 0.0% Excellent 

Total Nitrogen, mg/L 0.29 0.26 0.81 0.31 0.19 0.09 39 0.0% Excellent 

Nitrate+Nitrite Nitrogen, mg/L 0.12 0.12 0.19 0.15 0.08 0.05 39 0.0% Excellent 

Total Ammonia Nitrogen, mg/L 0.02 0.02 0.05 0.02 0.02 0.02 39 0.0% Excellent 

Total Organic Carbon, mg/L 1.3 1.0 7.1 1.3 0.8 0.6 39 τ τ 

Chloride (Cl
-
), mg/L 5.1 3.5 21.6 4.3 3.0 1.9 39 τ τ 

Aluminum, g/L 107.6 60.3 452.0 136.2 46.1 27.7 12 33.3% Fair 

Arsenic, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 12 0.0% Excellent 

Cadmium, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 12 0.0% Excellent 

Copper, g/L 0.9 0.5 2.8 1.1 0.5 0.5 12 0.0% Excellent 

Iron, g/L 127.1 111.4 387.3 132.0 91.4 25.0 12 8.3% Good 

Lead, g/L 0.5 0.4 1.8 0.4 0.4 0.4 12 0.0% Excellent 

Molybdenum, g/L 0.6 0.6 0.9 0.8 0.4 0.4 12 0.0% Excellent 

Nickel, g/L 0.9 0.5 2.2 1.3 0.5 0.3 12 0.0% Excellent 

Selenium, g/L 0.6 0.8 0.9 0.8 0.4 0.4 12 0.0% Excellent 

Silver, g/L <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 12 0.0% Excellent 

Thallium, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 12 0.0% Excellent 

Uranium, g/L 0.5 0.4 0.7 0.7 0.4 0.4 12 0.0% Excellent 

Zinc, g/L 1.5 1.0 4.5 1.3 1.0 1.0 12 0.0% Excellent 

E. coli, MPN/100 mL 52 48 548 92 26 11 39 2.6% Good 
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Bow River at Policemanõs Flats 

The overall water quality at the Bow River at 

Policemanõs Flats station was rated Good from 

2007 to 2009 with an index score of 83  and 

many  individual water quality variables 

wit hin CCME guidelines (Table  12). 

Exceptions included total dissolved 

phosphorus and iron which were rated Good,  

total phosphorus and aluminum  rated Fair , 

and total nitrogen rated Poor . 

 

Table 12Φ .ƻǿ wƛǾŜǊ ŀǘ tƻƭƛŎŜƳŀƴΩǎ Cƭŀǘǎ ǿŀǘŜǊ quality summary, 2007-2009. 

Parameter Mean Median Max 75th PC 25th PC Min N 
% 

Exceed 
Indicator 

pH 8.1 8.1 8.4 8.2 8.0 7.9 38 0.0% Excellent 

Temperature, 
O
C 7.4 6.1 17.6 12.7 1.3 0.7 38 τ τ 

Dissolved Oxygen, mg/L 11.1 11.5 14.5 12.7 9.5 7.1 38 100.0% Excellent 

Total Suspended Solids, mg/L 8.1 4.9 81.5 8.8 3.4 1.0 38 0.0% Excellent 

Total Phosphorus, mg/L 0.040 0.033 0.124 0.048 0.023 0.015 38 21.1% Fair 

Total Dissolved Phosphorus, mg/L 0.014 0.014 0.060 0.016 0.010 0.001 38 2.6% Good 

Total Nitrogen, mg/L 1.59 1.72 2.54 1.85 1.28 0.75 38 86.8% Poor 

Nitrate+Nitrite Nitrogen, mg/L 1.10 1.19 1.84 1.39 0.81 0.31 38 0.0% Excellent 

Total Ammonia Nitrogen, mg/L 0.16 0.15 0.41 0.20 0.11 0.02 38 0.0% Excellent 

Total Organic Carbon, mg/L 2.2 1.8 5.8 2.2 1.5 1.2 37 τ τ 

Chloride (Cl
-
), mg/L 17.5 12.0 79.2 20.2 8.5 5.9 38 τ τ 

Aluminum, g/L 117.4 80.5 388.6 110.3 61.6 32.0 12 41.7% Fair 

Arsenic, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 12 0.0% Excellent 

Cadmium, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 12 0.0% Excellent 

Copper, g/L 1.6 1.4 3.4 2.5 0.9 0.5 12 0.0% Excellent 

Iron, g/L 143.4 96.0 585.0 127.0 74.4 25.0 12 8.3% Good 

Lead, g/L 0.5 0.4 1.5 0.4 0.4 0.4 12 0.0% Excellent 

Molybdenum, g/L 1.3 1.4 1.7 1.5 1.3 0.8 12 0.0% Excellent 

Nickel, g/L 1.1 1.1 2.8 1.4 0.5 0.5 12 0.0% Excellent 

Selenium, g/L 0.7 0.8 1.0 0.9 0.7 0.4 12 0.0% Excellent 

Silver, g/L <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 12 0.0% Excellent 

Thallium, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 12 0.0% Excellent 

Uranium, g/L 0.7 0.7 1.3 0.8 0.7 0.4 12 0.0% Excellent 

Zinc, g/L 4.9 4.5 12.9 5.7 2.9 1.0 12 0.0% Excellent 

E. coli, MPN/100 mL 86 80 387 157 63 16 38 0.0% Excellent 
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Bow River above Highwood River  

The overall water quality at the Bow River at 

above Highwood River  station w as rated Good 

from 2007 to 2009  with an index score of 83 

and many individual water quality vari ables 

within CCME guidelines (Table  13). 

Exceptions were total suspended solids, total 

dissolved phosphorus and iron which were 

rated Good, total phosphorus and aluminum 

rated Fair, and total nitrogen rated Poor.  

 

Table 13. Bow River above Highwood River water quality summary, 2007-2009. 

Parameter Mean Median Max 75th PC 25th PC Min N 
% 

Exceed 
Indicator 

pH 8.2 8.2 8.6 8.3 8.1 7.9 37 0.0% Excellent 

Temperature, 
O
C 7.5 6.3 18.9 13.4 1.1 0.3 37 τ τ 

Dissolved Oxygen, mg/L 11.2 10.8 16.1 12.7 9.6 7.1 37 0.0% Excellent 

Total Suspended Solids, mg/L 8.8 4.6 84.5 11.1 2.5 1.0 37 2.7% Good 

Total Phosphorus, mg/L 0.035 0.028 0.117 0.046 0.022 0.010 37 21.6% Fair 

Total Dissolved Phosphorus, mg/L 0.013 0.013 0.053 0.017 0.007 0.001 37 2.7% Good 

Total Nitrogen, mg/L 1.54 1.62 2.61 1.81 1.16 0.70 37 86.5% Poor 

Nitrate+Nitrite Nitrogen, mg/L 1.13 1.24 1.93 1.35 0.90 0.32 37 0.0% Excellent 

Total Ammonia Nitrogen, mg/L 0.11 0.10 0.33 0.17 0.02 0.02 37 0.0% Excellent 

Total Organic Carbon, mg/L 2.0 1.7 5.4 2.2 1.6 1.2 36 τ τ 

Chloride (Cl
-
), mg/L 17.1 11.9 89.2 18.6 7.5 5.3 37 τ τ 

Aluminum, g/L 88.9 84.9 239.5 114.1 49.6 22.5 12 33.3% Fair 

Arsenic, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 12 0.0% Excellent 

Cadmium, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 12 0.0% Excellent 

Copper, g/L 1.3 1.1 2.7 1.6 0.9 0.5 12 0.0% Excellent 

Iron, g/L 111.7 104.5 354.7 126.9 64.8 25.0 12 8.3% Good 

Lead, g/L <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 12 0.0% Excellent 

Molybdenum, g/L 1.3 1.3 1.7 1.4 1.2 0.8 12 0.0% Excellent 

Nickel, g/L 1.1 1.0 2.8 1.3 0.5 0.5 12 0.0% Excellent 

Selenium, g/L 0.7 0.8 1.0 0.9 0.4 0.4 12 0.0% Excellent 

Silver, g/L <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 12 0.0% Excellent 

Thallium, g/L <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 12 0.0% Excellent 

Uranium, g/L 0.6 0.7 0.8 0.7 0.4 0.4 12 0.0% Excellent 

Zinc, g/L 4.6 4.5 7.0 5.9 3.3 2.1 12 0.0% Excellent 

E. coli, MPN/100 mL 49 56 219 99 26 4 37 0.0% Excellent 
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Ghost River Watershed  

From 2008  through 2009, sampling in the 

Ghost River watershed was conducted 

monthly at one river station : Ghost River at 

Benchlands  (Fig . 12). This station has been 

sampled sinc e 2008 with sampling conducted  

monthly through the entire year.  Watershed 

characteri stics are summarized in Table 14 . 

 

Figure 12. Ghost River watershed showing  the sampling station. 


