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Executive Summary

Burnaby Mountain Community Corporation (BMCC) has retained Dr. Diana Allen
(SFU, Department of Earth Sciences) and Quinn Jordan-Knox (MSc Candidate,
SFU, Department of Earth Sciences) to conduct a limited-scope investigation of
baseflow and stormflow water quality of upper Stoney Creek, Burnaby Mountain.
The purpose of the study was to characterize current (pre-development) water
quality of stormflow runoff and baseflow of upper Stoney Creek by establishing
baseline water quality data that can be used for comparison during and following
development within the Ring Road. Two sampling sites (A and B) were used. Site
A is located on the southern edge of Discovery Park, immediately upstream of
the Ring Road culvert road crossing, and immediately downstream of the
proposed location for the first phase of development. Site B is located
downstream of Site A, on the upstream side of the Gaglardi culvert crossing.
Various standard field parameters were measured and recorded immediately
upon collecting the samples in the field. Samples were analyzed at CanTest for
the following parameters:

Metals:
Hydrocarbons:
Microbiology:
Conventional:

Total Copper (Cu), Manganese (Mn), and Zinc (Zn)
Total Extractable Hydrocarbons (TEH)
Total Coliforms, Fecal Coliforms
Electrical Conductivity, Turbidity, Total Suspended Solids,
Nitrate N, Chemical Oxygen Demand (COD)

Baseflow and stormflow field and analytical chemistry results were plotted for
each event and versus discharge.

It is the conclusions of this report that upper Stoney Creek is a partially urbanized
stream, as indicated by the presence of TEH, and periodically high
turbidities/T'SS, total zinc, and electrical conductivities. In addition it has been
found that MOE Water Quality Guidelines were exceeded for induced turbidity,
total zinc and TSS in fresh water aquatic habitats, conductivity for livestock
consumption, and fecal coliforms for raw untreated human consumption.

To improve upon study limitations, it is recommended that:

e A series of summer baseflows be sampled to determine any seasonal bias.
Additionally, a summer storm should be sampled to characterize summer
storm first flush after a significant dry period.

e An automatic sampler be installed at Site A to accurately establish turbidity
TSS relationship.

e A Stoney Creek discharge-BCHydro Precipitation gauge relationship be
established to increase grab sampling accuracy.

e A data-logging turbidity meter might be purchased to enable the continuos
monitoring of stream-turbidity response to Burnaby Mountain development
activities.
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1.0 Introduction

In January 2001, Burnaby Mountain Community Corporation (BMCC) retained

Dr. Diana Allen (SFU, Department of Earth Sciences) and Quinn Jordan-Knox

(MSc Candidate, SFU, Department of Earth Sciences) to conduct a limited-scope

investigation of baseflow and stormflow water quality of upper Stoney Creek,

Burnaby Mountain. BMCC is overseeing the development of the uppermost

portion of Burnaby Mountain inside the Ring Road (see Figure1), and requires

pre-development baseline water quality data for upper Stoney Creek. Site

development activities are to commence in late summer 2001.

The purpose of the study was to characterize current (pre-development) water

quality of stormflow runoff and baseflow of upper Stoney Creek by establishing

baseline water quality data that can be used for comparison during and following

development within the Ring Road.

The scope of work for the study included:

1. Coordinating with BMCC representative, Eric Emery, prior to undertaking the

study to identify the water quality parameters for testing and suitable sampling

locations, and to determine the number of sampling events and sampling

frequency within each event.

2. Collecting 3 baseflow samples at two locations

3. Collecting 6 samples during each of 3 storrnflow events at one location

4. Measuring common field parameters (temperature, pH, conductivity, etc.) for

comparison with laboratory-determined values.

5. Transporting samples immediately upon collection to a local analytical

laboratory for analysis of water quality parameters.

6. To summarize water quality data and relevant storm flow discharge data in a

final report.

Field sampling, interpretation of results and reporting were undertaken by Quinn

Jordan-Knox under the direct supervision of Dr. Allen. This report outlines the
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study methodology and results, and offers recommendations for improved

sampling methodology and continued monitoring of baseflow and stormflow

events in upper Stoney Creek, Burnaby Mountain.

2.0 Methodology

2.1 Sample Site Locations

Sample site locations were identified by Eric Emery (Project Manager, BDMC),

prior to initiation of the sampling program. Mr. Emery accompanied Mr. Jordan

Knox into the field to identify suitable grab sample localities at each site. These

sites were selected to monitor changes in both stormflow quantity and quality and

baseflow quality during the pre-development and development phases for the

Burnaby Mountain Community.

Two sampling sites (A and B) were used for the upper Stoney Creek

investigation (Figure 1). Site A is located on the southern edge of Discovery

Park, immediately upstream of the Ring Road culvert road crossing, and

immediately downstream of the proposed location for the first phase of

development. This site receives natural inputs from runoff and bank seepage and

artificial inputs from the SFU parking lot storm sewer system. An automated flow

meter has been installed in the culvert to monitor discharge. Site A baseflow

samples are labeled DP-1 to DP-3 in this report, while stormflow samples are

labeled SS-1 to SS-18.

Site B is located downstream of Site A, on the upstream side of the Gaglardi

culvert crossing. The site was chosen to characterize current water quality

downstream (lower portion of upper Stoney Creek) and to provide data for

comparison that may be useful for identifying changes in water quality that may

be associated with development upstream. Only baseflow samples were

collected for Site B and these are labeled SC~1 to SC~3 in this report.
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Baseflow characterization was accomplished by collecting 3 grab samples at

each of Sites A and B during 3 prominent baseflow periods (for a total of 6

baseflow samples). Stormflow characterization was accomplished by collecting 6

grab samples (one per hour) during each of three stormflow events (6 samples

per event, 18 storm samples in total) at Site A only.

2.2 Measurement of Field Parameters

Various standard field parameters were measured and recorded immediately

upon collecting the samples in the field. Field equipment was calibrated in the

morning of every sampling day. Temperature and pH were measured using a

handheld Hanna HI 9083 meter, while electrical conductivity was measured using

a handheld Hanna H 9033 meter. Total alkalinity was measured for each

baseflow sample and for a minimum of three samples for each stormflow event.

Total alkalinity was measured by acid titration to a pH of 4.5, which corresponds

approximately with the equivalence point for the conversion of bicarbonate to

carbonic acid, and is expressed in units of mg/L as CaC03 .

2.3 Analytical Chemistry

Prior to initiating the sampling program, the following dedicated sample bottles

were obtained from CanTest Ltd. and the sampling protocol was reviewed for

each analysis type:

8 250mllUPD plastic bottles for total metals

8 1L IUDP plastic bottle for anions

8 1L glass bottle for total extractable hydrocarbons

e 250ml plastic bottle for coliforms

8 2L plastic bottle for turbidity, total suspended solids, electrical conductance,

chemical oxygen demand
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Baseflow samples were delivered to CanTest Ltd. (Burnaby) within 1 hour of

sampling. Stormflow samples were delivered to CanTest within 1 hour of the last

sample event (within 7 hours of the first sample collection). Samples were

analyzed at CanTest for the following parameters:

Metals:

Hydrocarbons:

Microbiology:

Conventional:

2.4 Sampling Events

Total Copper (Cu), Manganese (Mn), and Zinc (Zn)

Total Extractable Hydrocarbons (TEH)

Total Coliforms, Fecal Coliforms

Electrical Conductivity, Turbidity, Total Suspended

Solids, Nitrate N, Chemical Oxygen Demand (COD)

Figures 2a to 2d show the recorded discharge measured in the Discovery Park

culvert over the entire sampling period. These graphs also indicate the times of

baseflow and stormflow sample collection at each of the two sampling locations.

The graphs show data from the following time periods:

Figure 2a: February 5th
- March 6th (DP-1 and Storm 1)

Figure 2b: March 6th
- April 5th (DP-2 and Storm 2)

Figure 2c: April 6th
- May 3rd (no samples collected during this time period)

Figure 2d: May 3rd
- May 31 st (DP-3 and Storm 3)

2.4,1 Baseflow Sampling Events

Baseflow samples were collected on February 14th
, March 23rd

, and May 3rd as

indicated on the detailed discharge graphs shown in Figures 3a to 3c (Note:

Discharge is recorded at Site A.). Baseflow samples were taken after a minimum

of 4 days of no significant precipitation. Baseflow samples for Site A and B were

taken within Y2 hour of each other, reflecting the travel time between sites.
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