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Executive Summary  

 

Esquimalt Lagoon Stewardship Initiative (ELSI), created to determine contamination presence 

entering the Esquimalt Lagoon, was a platform to signal significant changes over time in the 

Lagoon. The program, developed as an environmental monitoring program, was for community 

members to employ and build understanding in the lagoonôs sensitive ecosystem. In January 

2008, Camosun College engaged taking on the role of facilitating the volunteer program and a 

revision of the sampling program. The need for a new sampling manual presented itself after a 

review of previous studies and our updating old sampling practices.  

 

The revised manual improves the situation of the sampling program at the lagoon with reduced 

redundancy and quicker, more accurate measurements. Three methods identified to meet 

volunteersô needs and sampling requirements to assure that reliable sampling would take place 

given different situations. For example, if Camosun College is closed a different method can be 

used, allowing scheduled sampling to occur. Repetitive time trials of each method over a one-

month period gave an idea of the length of time required to finish the sampling day.  The 

parameters sampled with electronic instruments where shown to have improved accuracy and 

identified flaws in the previous method. Comparison of measured values of selected water 

quality parameters showed signs indicating good ecosystem health in most cases.  

 

New parameter was identified with the examination of nitrite, which needs chloride as a co-

parameter to give proper guidelines.  The continual positive coliform results indicate further tests 

to determine the actual coliform counts to know if it is above guidelines and action is required.  

The results also indicate sampling does not need to take place on a particular tide, ebb verse flow, 

but that all sampling should take place on the same tide for that day.  

 

Sampling datasheets have additions and changes to clarify the guideôs grey areas from the 

previous method. Several site pictures, a road map, and a topographic map added to the guide 

help to find the sites and identify any significance about the area. Camosun College members 

need to maintain a continual monthly and annual monitoring schedule with completed data 

sheets faxed each month to CRD once completed.  
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1.0 Introduction  

 

Esquimalt Lagoon is an ecologically sensitive area that receives inputs from a watershed 

(estimated at 2000 hectares) on the southern coast of Vancouver Island. Community members 

wanted to identify significant contaminant inputs as well as possible point sources for Esquimalt 

Lagoon. Therefore, they formed the Esquimalt Lagoon Stewardship Initiative (ELSI) in 1993. 

Esquimalt Lagoon is almost a closed landlocked body of water that receives freshwater inputs 

from several creeks and saltwater from the tidal influences of Juan de Fuca Strait. Esquimalt 

Lagoon is a Migratory Bird Sanctuary for waterfowl where they feed and over winter.  

 

Contaminants entering the Esquimalt Lagoon may come from various sources including 

waterfowl, malfunctioning septic systems, herbicides and urban runoff. This project was 

intended to describe, analyze and streamline the water-sampling program on the Esquimalt 

lagoon and its watershed. While the status quo sampling design has produced functional data, 

there is room for improvement in the areas of time management, data collection, standardization, 

and practices.  

 

As of January 2008, Camosun College took over the monitoring program with the hopes of 

engaging community and student members in learning about the ecological importance of 

Esquimalt Lagoon and gain experience in the field. There are presently many new construction 

zones in the area, which makes pre-development data necessary to determine if construction has 

any impact on the Esquimalt Lagoon. The pre and post development is also a utility to compare 

water quality pollutants to future water quality monitoring data to determine if mitigation is 

required and to pin point source pollution. Several portions of the existing program that needed 

updating and/or creating were:  

 

 A short training Powerpoint that ensures all volunteers understands the program and its 

importance, including some brief points on the sampling practices. 

 Volunteer-based program manual with sample methods outlined.  

 A field checklist with sampling schedule and instructions for cleaning the kit/bottle. 

 Maps and site descriptions (Figure 2.0 and Tables 2.0 and 2.1) 
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 Added sections to answer questions that come up during sampling such as use and 

calibration of equipment. 

 Improved documentation of parameter measurements 

 Readable Material Safety Data Sheets 

 Updated test procedures for salt and freshwater sites 

 LaMotte reagent and tablets expiration information including product codes for 

reordering. 

 

The updated sampling datasheet reduces the amount of paper used and increased the ease of 

recording. Improving the statistical integrity of the data and engage the community in the process 

were the two main goals of the initial program.  The guide integrates the Resources Information 

Standards Committee (RISC) for all parameters currently tested and has a reference in the back 

of the guide to federal, provincial and neighbouring water quality standards.  
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2.0 Map of Sites in Esquimalt Lagoon and Site Descriptions  

 

The map below needs to have an update for the new roads that makes freshwater site two 

accessible. Obtaining the original map and its data was not an option for this report so a road 

map was added for the new roads and this map was kept with the sampling data sheets to help 

locate site numbers. 

 

 
Figure 2.1 The Map of Esquimalt Lagoon Sites 
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Table 2.1 Descriptions of Saltwater Sites  

Saltwater 

Site 1 (SW1) 

Site 1 is accessible from Royal Roads University.  It is located on dock between 

the rowing lodge and boat storage, to the west of the Colwood Creek. This site is 

near freshwater seven sampling station. For a picture of the site reference the 

guide in the Appendix I, Figure 2.2  

Saltwater 

Site 2 (SW2) 

Site 2 is on the Pacific centre property, south of Bee Creek near the dock, close 

to fresh water 5 sampling site. For a picture of the site reference the guide in the 

Appendix I, Figure 2.3 

Saltwater 

Site 3 (SW3) 

Site 3 is close to the end of Selleck creek, and is near two small farms and 

freshwater three sampling site. For a picture of the site reference the guide in the 

Appendix I, Figure 2.4 

Saltwater 

Site 4 (SW4) 

Site 4 is at the southern arm of the lagoon near the junction of Lagoon road and 

Ocean Boulevard.  It is very near to freshwater one sampling site. The area is 

under heavy disturbance from development and the surrounding urban activities. 

For a picture of the site reference the guide in the Appendix I, Figure 2.5 

Saltwater 

Site 5 (SW5) 

Site 5 is one the shoreline on the eastern side of the lagoon, parallel to Ocean 

Boulevard.  Saltwater three sampling station can be seen almost straight across 

the lagoon. There is no sign currently for this site but can be located by a metal 

bench on the shoreline.  For a picture of the site reference the guide in the 

Appendix, Figure 2.6 

 

Table 2.2 Descriptions of Freshwater Sites  

Freshwater 

Site 1 (FW1) 

Site 1 is a convergence of several springs and creeks flowing out of a large green 

culvert from the south end of the lagoon.  It is located near saltwater four 

sampling station. Historically this creek was daylighted from Ancorage Ave to 

the Lagoon. Saltwater five and four are also within this area. For a picture of the 

site reference the guide in the Appendix I, Figure 2.7 

Freshwater 

Site 2 (FW2) 

This site is currently in the construction zone, which requires special permission 

to enter due to safety regulations. Hopes are that this site will be accessible once 

construction finishes. 

Freshwater Site 3 is close to the end of Selleck creek, and is near two small farms and 
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Site 3 (FW3) saltwater three sampling site. All the water that drains from the Portmouth 

neighbourhood goes into this creek. For a picture of the site reference the guide 

in the Appendix I, Figure 2.8 

Freshwater 

Site 4 (FW4) 

Site 4 is near the entrance to Pacific Centre property, under a culvert by a small 

bridge. It is the first of three sampling spots (freshwater five, saltwater two). For 

a picture of the site reference the guide in the Appendix I, Figure 2.9 

Freshwater 

Site 5 (FW5) 

Site 5 is near the end of Bee creek, and close to a house, which is on a septic 

sewage system. Two dams removed from the creek may not be noticeable now. 

The owners also plan to have some development on the property. For a picture of 

the site reference the guide in the Appendix I, Figure 2.10 

Freshwater 

Site 6 (FW6) 

Site 6 is parallel to Sooke road, very near to a culvert.  It is near the entrance to 

Royal Roads and no other sampling stations are near to it. For a picture of the 

site reference the guide in the Appendix I, Figure 2.11 

Freshwater 

Site 7 (FW7) 

Site 7 is on the University campus near the boathouse north of saltwater one 

sampling station. This area is accessible by many from a bridge and pathway. 

For a picture of the site reference the guide in the Appendix I, Figure 2.12 

 

3.0 Methodology  

 

To best suit volunteers, we timed three separate methods that differed from the original sampling 

method, pre-Camosun College, for time efficiency and data accuracy. The three methods were 

repeated twice for six field trips over one month period and an average time for each method was 

determined for the guide. General weather observations, including for cloud cover, wind, and 

rain at the start of the day on the first page of the new sampling datasheets instead of at each 

locationsô page. Tidal observations are on the first datasheet page as well, the tide tables 

provided by Department of Fisheries and Oceans.  

 

Method 1 took bottled water samples from each site for all remaining parameter testing to be 

done all at once, using a laboratory back at the college.  Method 2 took bottled water samples 

from each site like method 1 but choose a closer location near the lagoon, such as Juan de Fuca 

Park. Method 3 used the LaMotte kits at each site to finish all remaining parameters not covered 

by the instruments.   
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All methods incorporated the use of the YSI and pH instruments, which was not previously used 

by volunteers. We calibrated all the equipment one week before going out, as per their original 

owners manual. The YSI model 85 was used to determine the air temperature before going into 

the water. The YSI (model 85) electronic instrument and pH electronic instrument tested the 

following parameters: 

 

The YSI recorded 

 Water temperature 

 Dissolved (mg/L = ppm)  

 % Saturation (for freshwater sites only) 

 Salinity (for saltwater sites only) 

The pH electronic instrument (model pHTestr 30) used for pH only. 

 

 3.1 Field Trip 1 , Method 1 ï Thursday May 8, 2008 

 

This method splits into two components; field test kits and instruments work in the field 

then lab and test work done back at the college. We timed each step that was a separate 

function. The tide was ebbing.  All tests completed back at the school using the LaMotte 

kits. Fieldwork timed excluded getting to the Lagoon but including driving time between 

sites and back to the college for lab work. 

 

3.2 Field Trip 2 , Method 2 ï Friday May 9, 2008 

 

This method splits into two components; field test kits and instruments work in the field 

then lab and test work done after the last site or location close to area. We timed each 

step that was a separate function. The tide was ebbing. All tests completed at Juan de 

Fuca Park using the LaMotte kits. Left over used reagents dumped into an extra bottle 

that was properly disposed of by the lab technicians at the school. Fieldwork timed 

excluded time to get to and from the Lagoon but including driving time between sites. 

 

3.3 Field Trip 3, Method 3 ï Wednesday May 14, 2008 

 

This method is mostly one component with the tests done during the instrument readings 

at each site. Timing was for the whole of the field and tests since they over lapped. The 

tide was flooding. All tests done are at each site using the LaMotte kits. Left over used 

reagents dumped into an extra bottle that was properly disposed of by the lab technicians 
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at the school.  Fieldwork timed excluded time to get to and from the Lagoon but 

including driving time between sites. 

 

3.4 Field Trip 4, Method 1 ï Thursday May 15, 2008 

 

This was a repeat of method 1. The tide was flooding this time. All tests done are back at 

the college lab using the LaMotte kits. Fieldwork timed excluded getting to the Lagoon 

but including driving time between sites and back to the college for lab work. 

 

3.5 Field Trip 5 , Method 2 ï Friday May 16, 2008 

 

This was a repeat of method 2. All  tests done were at Juan de Fuca Park using the 

LaMotte kits. Left over used reagents dumped into an extra bottle that was properly 

disposed of by the lab technicians at the school. 

 

3.6 Field Trip  6, Method 3 ï June 8, 2008 

 

This was a repeat of method 3. All tests done were at each site using the LaMotte kits. 

Reagents dumped were into an extra bottle that was properly disposed of by the lab 

technicians at the school.  

 

4.0 Results  

 

These are the results of the time trials and the data collected over a one-month period, May 8 to 

June 8, 2008.  

 

4.1 Time Trial Analysis 

 

Each sample method has an estimated time based on repeated trials.  Each method had 

the time recorded for the length to do a particular section. Each site for method 1 and 2 

was approximately 5 - 10 minutes for the instrument readings and water was collection. 

For method 3, each site was approximately 5 - 10 minutes for freshwater and 20 - 25 

minutes for saltwater. Methods 1 and 2 separated field and lab tests into two sections; 

where as Method 3 incorporate these into one section. 
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Table 4.1 Time Record for Field Trip 1 Method 1, May 8 Volunteers Time 

Clean Bottle and Calibration 1 40 min 

Field Work  3 1 hr 30 min 

Lab Tests 3 1 hr 50 min 

Total Time for Method 1, Trial 1 4 hours 

 

It was difficult to find the sites with the old map. One site took longer to find because we 

took alternate route. Possible timing for this trip is representative of new volunteer times. 

 

Table 4.2 Time Record of Field Trip 4 Repeat Method 1, May 15 Volunteers Time 

Clean Bottles and Calibration 1 40 min 

Field Work  3 1 hr 10 min 

Lab Tests  3 1 hr 30 min 

Total Time for Method 1, Trial 2 3 hrs 20 min 

 

Residents from the area at freshwater three stopped us and proceeded to tell us that he 

had been noticing a drop in the creeks level.  He predicted that the creek would dry up 

this summer and the cause was the development and deviation of the creek in the area 

where freshwater two was. 

 

Table 4.3 Time Records for Field Trip 2 Method 2, May 9  Volunteers Time 

Clean Bottle and Calibration 1 40 min 

Field Work  2 1 hr 20 min 

Lab/Test work 2 1 hr 30 min 

Total Time for Method 2 3 hrs 30 min 

 

The pH instrument was reading a little high on the first and second field day. We used the 

kits during the tests in the park on the second field trip and a lab instrument back at the 

school to confirm the readings. It turned our instrument was reading very accurately but 

the kitôs pH tabs had expired, giving lower results. 

 

 

Table 4.4 Time Record of Field Trip 5 Repeat Method 2, May 16 Volunteers Time 

Clean Bottle and Calibration 1 40 min 

Field Work  3 1 hr 50 min 
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Lab/Test work 3 1 hour  

Total Time for Method 2 3 hrs 30 min 

 

Table 4.5 Time Records for Field Trip 3 Method 3, May 14  Volunteers Time (min) 

Calibration 1 30 min 

Field Work and Test work  2 3 hrs 45 min 

Total Time for Method 3 4 hrs 15 min 

 

Table 4.6 Time Record of Field Trip 6 Repeat Method 3, June 8 Volunteers Time (min) 

Calibration 1 30 min 

Field Work and Test work 2 2 hrs 5 min 

Total Time for Method 3 3 hrs 35 min 

 

The biggest time differences between repeated trials were in Method 1 (Table 4.1 and 4.2) and 

Method 3 (Table 4.5 and 4.6) with a deviation of 40 minutes. As shown in Figure 4.1, all the 

methods are within a range of approximately 4 hours and 15 minutes to 3 hours and 20 minutes. 

Where fieldwork is quicker, lab work is longer and vice versa. Figure 4.1 show a graphical 

representation of this phenomenon for Method 2. 
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4.2 Data Summary and Analysis 

 

The data summaries in Tables 4.7 to 4.12 were checked twice for errors and abnormalities before 

analysis. Systematic entry errors found were confirmed again with another person and fixed in 

the data set. Trends are displayed graphical on the following figures 4.2 to 4.19. 

 

Table 4.7 Data Summary for Field Trip 1, May 8, 2008, 12:30 am 

Weather Observations  Tidal Observations 

Cloud Cover 26-50% Rain  None   Corrected Time Height (m) Tide 

Air Temp  13.5 °C Wind Light Low Tide 3:09 PM 0 
EBB 

  High Tide 6:34 AM 2.9 

  SW1 SW2 SW3 SW4 SW5 FW1 FW3 FW4 FW5 FW6 FW7 

Temperature  °C 14.2 14.5 13.3 11.4 11.8 11.6 13.4 10.6 10.7 14.7 11.5 

pH 8.35 8.36 8.36 8.34 8.39 7.50 8.03 7.50 8.47 7.90 8.20 

Dissolved Oxygen (ppm) 10.41 11.78 12.69 12.72 13.24 10.13 9.68 11.03 11.00 10.75 11.03 

Turbidity (JTU) 0 0 0 0 0 0 10 10 10 0 10 

Nitrate (ppm) 1.1 1.1 1.1 1.1 4.4 30 10 5 5 0 2 

Nitrite (ppm) 0.165 0.165 1.65 1.65 1.65 

  

Ammonia Nitrogen (ppm) 0.10 0.10 0.10 0.10 0.10 

Alkalinity (ppm CaCO3) 123 105 110 138 128 

Salinity (ppt) 19.0 29.7 29.9 29.0 29.9 

C02 (ppm) 0 0 0 0 0 

Phosphate (ppm) 

  

3 2 2 2 2 3 

BOD (ppm) 10.13 9.68 11.03 11.00 10.75 11.03 

Coliforms Negative Positive Positive Positive Positive Positive 

% Saturation 93.1 92.8 97.8 99.1 106.1 101.9 
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Table 4.8 Data Summary for Field Trip 5, May 9 2008, 10:40 am 

Weather Observations  Tidal Observations 

Cloud Cover 0-25% Rain None   Corrected Time Height (m) Tide 

Air Temp  16.3 °C Wind light Low Tide 4:03 PM 0.1 
EBB 

  High Tide 6:53 AM 2.8 

  SW1 SW2 SW3 SW4 SW5 FW1 FW3 FW4 FW5 FW6 FW7 

Temperature  °C 13.1 12.6 13.3 12.5 11.9 11.6 12.3 9.6 9.7 14.4 10.6 

pH 8.07 8.22 8.33 8.23 8.33 7.90 8.09 8.15 8.30 7.90 7.79 

Dissolved Oxygen (ppm) 12.40 16.22 13.37 15.40 13.31 10.69 9.92 11.41 11.60 10.46 10.86 

Turbidity (JTU) 0 0 0 0 0 0 0 10 10 0 0 

Nitrate (ppm) 1.1 1.1 2.2 1.1 1.1 5 5 5 5 5 5 

Nitrite (ppm) 0.165 0.165 0.165 0.165 0.165 

  

Ammonia Nitrogen (ppm) 2.00 0.05 0.10 0.05 0.05 

Alkalinity (ppm CaCO3) 45 95 64 69 80 

Salinity (ppt) 28.2 17.5 28.5 29.3 29.3 

C02 (ppm) 6 10 6 6 7 

Phosphate (ppm) 

  

4 4 4 4 4 4 

BOD (ppm) 10.69 9.92 11.41 11.60 10.46 10.86 

Coliforms Negative Positive Positive Positive Positive Positive 

% Saturation 98.3 93.6 100.2 101.9 101.5 100.0 

 
Table 4.9 Data Summary for Field Trip 2, May 14, 2008, 10:25 am 

Weather Observations  Tidal Observations 

Cloud Cover 100% Rain  Light   Corrected Time Height (m) Tide 

Air Temp   11.5 °C Wind Light Low Tide 10:38 PM 1.6 Flow 

 High Tide 3:06 AM 1.7  

  SW1 SW2 SW3 SW4 SW5 FW1 FW3 FW4 FW5 FW6 FW7 

Temperature  °C 12.8 14.0 12.7 11.7 12.1 11.5 11.6 10.0 10.1 13.9 11.3 

pH 8.24 8.17 8.40 8.15 8.07 7.14 7.85 8.01 8.05 7.50 8.00 

Dissolved Oxygen (ppm) 10.40 10.60 12.95 10.55 9.45 10.96 10.73 11.49 11.08 11.29 10.60 

Turbidity (JTU) 0 0 10 20 10 0 0 0 0 0 0 

Nitrate (ppm) 1.1 1.1 0.22 1.1 1.1 10 5 5 5 5 5 

Nitrite (ppm) 0.165 0.165 0.165 0.165 0.165 

  

Ammonia Nitrogen (ppm) 0.00 0.50 2.00 2.00 2.00 

Alkalinity (ppm CaCO3) 62 130 138 120 144 

Salinity (ppt) 28.0 28.1 29.5 30.2 29.8 

C02 (ppm) 6 10 0 5 5 

Phosphate (ppm) 

  

3 2 0 1 2 2 

BOD (ppm) 10.96 10.73 11.49 11.08 11.29 10.60 

Coliforms Negative Positive Positive Positive Positive Positive 

% Saturation 100.8 98.7 101.6 105.5 110.5 96.8 




