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1.0 Executive Summary

The 2007 Heart River Water Quality Monitoring Program is a continuation of the water quality
monitoring program initiated by Northern Sunrise County in 2003/04. In 2004, we concluded
that Myrtle Creek had the ability to significantly impair downstream receiving waters in the Heart
River mainstem, and this may negatively impact the drinking water source. For 2007, the study
was narrowed to focus on problem sites identified in 2006 and previous study years. These
sites were Nampa Intake, South Nampa Drainage, the Myrtle Creek subwatershed and
Bearhead Creek.

In 2007, the Myrtle Creek subwatershed continued to have the poorest water quality compared
to the other sites, by having the highest phosphorus and nitrogen concentrations and among the
highest pesticide and total coliform concentrations. Total coliform counts were consistently
above Canadian Council of Ministers of the Environment (CCME) guidelines at all sites in the
spring and continued to be above CCME guidelines in two of the five sites in the fall. Of
particular concern were the high concentrations of total phosphorus, pesticides, and total
coliforms at Nampa Intake. Pesticides were detected at all sampling sites in 2007, and the most
common detections were 2,4-D, MCPA and MCPP. Glyphosate, parasite and E. coli
concentrations were below detection limits or CCME guidelines at all sites throughout 2007.

The water quality monitoring program will continue into 2008, and it is recommended that
nutrients, pesticides and bacteria continue to be monitored at the Nampa Intake (Site A), South
Nampa Drainage (Site B), Myrtle Creek at Krawchuk (Site D) and Myrtle Creek at the CN tracks
(Site E) locations. In addition, we recommend developing a geophysical and hydrologic
assessment (soils classification, topography, groundwater flow patterns) of the Heart River
watershed, particularly in the vicinity of Myrtle Creek. The 2008 results should then allow us to
identify any trends in water quality in the Myrtle Creek and the Nampa Intake sites. By
identifying these trends, we will be better equipped to determine appropriate mitigation
measures and detect any significant changes in water quality in Myrtle Creek and Heart River.

To date, a Watershed Steering Committee (WAC) has been formed and a Terms of Reference
for a Watershed Management Plan has been approved by Alberta Environment. To further
address water quality issues, we continue to recommend that Northern Sunrise County work
with the Village of Nampa to:

e Complete visual assessments of creek health as soon as possible, with the goal of
working with landowners to mitigate problem areas.

¢ Develop a Watershed Management Plan for the Heart River that addresses source water
protection, reliability and sustainability.

¢ Identify and integrate best management practices for protection of source waters.

e Undertake subwatershed restoration efforts, with a focus on Myrtle Creek as a starting
point.

o Identify practices in the subwatersheds that may be contributing contaminants to the
Heart River.

¢ Protect, enhance and restore riparian areas and wetlands around Myrtle Creek.

e Reduce management practices within the watershed such as: removal of riparian
vegetation, mowing to the edge of surface water drainage canals and landowner
pesticide application.

e Educate local landowners of beneficial management practices (i.e., off-site watering).
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2.0 Introduction

There are a large number and variety of developments within the Heart River basin, including
agriculture, forestry and oil and gas. In order to better manage this system, Northern Sunrise
County wanted to study the water quality of the Heart River to ensure a safe and efficient water
supply system for its residents. Therefore, in 2003, they initiated a water quality monitoring
program. The first year of the study was designed to identify any surface water quality issues
on the Heart River at the Village of Nampa intake. Based on those results, the program was
expanded in 2004 to include the tributaries Bearhead Creek (including Benjamin Creek), North
Heart River and Myrtle Creek (including the South Nampa Drainage Project). The sampling
times were scheduled to coincide with peak flows of the Heart River (i.e., surface water run-off)
and to determine the contributions of nutrients and pollutants (inorganic and biotic) from the
three major subwatersheds. Samples were analyzed for nutrients, ions, bacteria, parasites and
pesticides. In 2005, the program was repeated, but with a specific focus on Myrtle Creek, the
tributary with the poorest water quality, to determine the source(s) of contamination in the sub-
watershed. For 2006, the study was expanded to include headwater and tributary sites within
the Myrtle Creek and Bearhead Creek subwatersheds to determine more accurately the
source(s) of contamination. Microbial source tracking using Cryptosporidium ribotyping was
also utilized in an attempt to identify the exact source of fecal contamination within the
watershed.

In 2007, the monitoring program was scaled back to five locations within the watershed, the
intake at Nampa village, Nampa South drainage, two locations in Myrtle Creek (by the CNR
tracks and in the Krawchuk drainage ditch) and a fifth at Bearhead Creek. A suite of standard
water quality variables, bacteria, parasites and pesticides were monitored repeatedly at each
location between April and October.

2.1 Background

In 2003-2004, Myrtle Creek consistently had the poorest water quality of all sites tested.
Nutrients, bacteria, suspended solids and pesticides were much higher than at any other site.
Total and fecal coliform bacteria counts were consistently above CCME Water Quality Irrigation
Guidelines and Giardia counts were extremely high. Pesticides were detected on every
sampling event, even during early spring. It was concluded that Myrtle Creek had the ability to
significantly impair downstream receiving waters in the Heart River mainstem, and this may
negatively impact the drinking water source for numerous communities along the Heart River.
In 2005, nutrient concentrations were highest in the Nampa mainstem, while bacteria, parasites
(Giardia) and pesticide concentrations continued to be highest at the Myrtle Creek sites. Total
coliform counts were above the CCME Water Quality Guidelines for Irrigation.

2.2 Watershed Description

The Heart River watershed is located in northwest Alberta, primarily within Northern Sunrise
County. Upstream of the Village of Nampa (the study area), the Heart River and its tributaries
drain about 1,915 km? of land. About 75% of the drainage area is crown land, and the
remaining area is primarily agricultural land. There is extensive oil and gas and forestry activity
in the forested area, and there has been very little land development since the 1990s
(Wyngaarden, 2004). The lower reach of the drainage basin was developed primarily for
agricultural purposes (x25%), while the upper reaches have remained primarily forested
(£75%). About 30% of the agricultural lands are used for pasture, the remainder produces
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grain, seed and forage crops. Downstream of the Village of Nampa, the Heart River flows for
about 20 km before draining into the Peace River at the Town of Peace River.

The Heart River Watershed provides the source water for the Village of Nampa, the Hamlets of
St. Isidore, Marie-Reine and the East Peace Water Co-operative. The Village of Nampa
provides the water supply, storage and treatment services to the Regional System. Combined,
the Heart River provides drinking water for about 1,650 people within these communities. The
co u ngreggidnal water lines also provide access to treated water through truck filling stations in
the Hamlets of Marie-Reine and St. Isidore and in the Reno, Harmon Valley and Three Creeks
areas.
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Figure 1. General study area location. All tributaries sampled for this report are upstream of
the Village of Nampa (0). Modi fied from the info
Resource Development, Alberta Environment River Basins and Alberta Municipal Affairs.

An Environment Canada hydrometric station (07HAOO03) on the Heart River measures daily river
flow rates, or discharge, in cubic meters per second (m® sec™). This station is located near the
Village of Nampa. Long-term river discharge (1963-2001) was compared to river discharge in
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2007. Discharge rates of the river in 2007 followed a similar pattern to the long-term monthly
average, although 2007 discharge rates were higher than those in 2006 and the historical
discharge rates (Figure 2). There was an early April to mid May discharge peak and a second
discharge peak in early July. Water discharge rates remained relatively constant from mid-
August until the end of October 2007.
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Figure 2. Heart River discharge data for 2007 (Alberta Environment 2007).

2.3 Regional and Local Climate

Climate in the Heart River watershed is characterized by short summers and long winters.
Environment Canada collects climate data from numerous long-term climate monitoring stations
across the province. The closest station to Nampa is at the Town of Peace River, Alberta
(Table 1). In 2007, annual precipitation was 450 mm, with the most precipitation in June and
July. Winters are relatively dry, with about 60 mm of precipitation.

Mean annual temperature is just above 0 °C, the only frost-free months are May through
September and total annual precipitation in this area is slightly higher than the norm for the
entire Dry Mixedwood Subregion. The mean May-September temperature is 13 °C, and the
growing season is 90 days long. The cooler temperatures in the northern region as compared
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to the southern region causes less evaporation of water and is one reason why forests are a
predominant feature of the northern landscape.

Typical annual precipitation in the study area is snow in the winter months and rain in the
summer months. Rainfall from May-July accounts for most of the precipitation. Actual rainfall
amounts did not vary much among months. In 2005, the rainy season in the Heart River basin
started in May and ended in September, with June being the month with the most precipitation.
In 2006, the rains began in May and carried through until August, with peak rainfalls occurring in
May (78.8 mm) and July (88.8 mm) (Environment Canada, 2006). 2006 data was only available
for January to August.

Table 1. Climate Normals for the Nampa area (Environment Canada, 2006). The closest long-
term monitoring station is at Peace River.

Parameter Peace River 1944-2005
Mean annual Temperature (°C) 0.9

Mean annual Maximum Temperature (°C) 6.8

Mean annual Minimum Temperature (°C) 5.1
Rainfall (mm) 247
Snowfall (cm) 118

Total Precipitation (mm) 349

3.0 Methods

3.1 Sampling Sites

Water was collected from five study locations around the Heart River watershed, including the
Village of Nampa intake, Nampa South drainage, two locations in Myrtle Creek (by the CNR
tracks and in a ditch by Krawchuk) and at Bearhead Creek (Figure 3). A map of the Heart River
Watershed including the sampling site locations is shown in Figure 3, the sampling site locations
complete with latitude and longitude are provided in Table 2.

Table 2. GPS Coordinates of sampling locations from the 2007 Heart River water quality study.

Site Description Location Latitude ® Longitude
A Nampa Intake SW 30-081-20 W5M 56 02.6575 117 07.1857
B Nampa South Drainage SW 19-081-20 W5M 56 01.8895 117 07.8841
D Myrtle Creek @ CNR tracks SE 19-081-20 W5M 56 01.9825 117 06.3439
E Myrtle Creek @ Krawchuk NE 22-080-20 W5M 55 57.3685 117 02.0909
J Bearhead Creek SE 22-080-19 W5M 55 56.5578 116 52.2531

a. Coordinates were obtained using a handheld GPS receiver accurate to +10 m.
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Figure 3. Heart River Watershed showing delineated watershed boundary (thick black line) and
the five 2007 sampling site locations (sites A, B, D, E and J; map courtesy of PFRA, 2007).




