Proposal to Study Effects of Septic Systems Operation & Maintenance on Gun Lake Water

1.  Introduction


After receiving a report in 2003 from Dr T. Northcote (a) suggesting action to measure and preserve the health of the lake, GLRA reflected many of the recommendations in the Official Community Plan (OCP) completed in 2006. That year we noticed increased algae growth and started sampling for nutrients (N and P). After 3 years of trying to find these nutrient sources we conclude that emissions from properties flow underground through the broken rock structure into the lake, diluted too much to measure at near shore sample points. We believe much nutrient and possibly fecal material enters the lake from septic fields via underground spring channels. We propose this research to directly measure what septic emissions may emerge in Gun Lake through underground flows, within the objectives and policies of the OCP, approved in 2008. (g)

2.  Executive Summary

             The septic tanks in the Gun Lake area are located in a non-ideal environment, are largely constructed to less than current standards and are not maintained to recommended levels.  In the past five years the growth and dissemination of algae in the lake has increased and it is suspected that some of this is due to septic tank field effluents. It is proposed to sample and measure the groundwater downstream from septic fields and measure the nutrient content and coliform.  An inventory will be made of the number of potentially affected septic systems and strategies will be recommended to deal with the suspected deficiencies.  A proposal will be made as to how individual homeowners, government agencies and the construction/maintenance services in the community can co-ordinate efforts to reduce septic system sources of pollution. This program is consistent with the Official Community Plan for Area A approved in 2008. (g)

              The testing program should take place over the period of a year at a cost of approximately $11,000.  It is requested of SLRD to have a contribution of $8,000 towards costs, the balance to be provided by Gun Lake Ratepayers Association and their members.  The study will be conducted by GLRA member volunteers in co-ordination with a baseline Level 2 study by the Ministry of Environment (MOE) of the chemical analysis of the lake water.        

3.  The Need: 

Algae formation and movement is observed throughout the lake in the area near shore, broken off by natural/motorboat wave action and distributed throughout lake, washing up on the beach at the exit and clogging the lake outlet. Nutrients are encouraging algae and weed growth and dissemination throughout lake, destroying sandy beach areas, plugging water intakes.  (There are 86 water licenses on Gun Lake, LaJoie Lake and tributary streams)


Causes for pollution are thought to relate to septic tank discharges including increased dishwasher detergent from greater population and more dishwashers and washing machines.  The lack of availability of septic cleanout/disposal services is leading to worsening cleanout need at a time of discharge growth.  Somewhat warmer summers also contribute to algae growth.


Based on literature listed, there are numerous reasons why Gun Lake septic systems will not perform optimally: The soil is shallow and porous over cracked bedrock and there are few clays in soil to absorb phosphate and other nutrients (d); slopes in area of fields are commonly >15 or 20% (e); most systems are +25 years old and not maintained at recommended intervals (e).  Additionally, newer systems often are on larger residences with large peak flows and increased large group use of older cabins with undersized tanks cause peak overloading.  This situation is aggravated by the only community septic maintenance service closing because of equipment failure and lack of clientele.  It is expected that the situation will worsen if steps are not taken to identify and correct defective systems. Growth of algae may be the first indicator for more serious pollution.  A study of the potential sources of nutrient/fecal pollution may help pinpoint the focus for action. Guidelines for permitting expansion of dwelling units to require septic system capacity increase could be based on the research results. Due to the lack of alternative field sites on many properties, it is desirable to make the most of existing systems.

4.  Project Description


Select 20-40 sites around the lake where septic field discharge have ready underground access to the lake- sample after spring turnover and in summer around long weekends after septic fields are active, taking groundwater samples downstream from septic fields.  Select sites off edge of properties, before lake, where holes can be excavated to catch field run off.  Use tracer dye flushed into some residence toilets to select properties with possible septic overload, saturated flow conditions.(h) Prepare samples, transport to labs, analyze for nutrients (P, N) and contaminant (total/fecal coliform). Baseline level of nutrients in lake will be done at turnover by a MOE study of Gun Lake and LaJoie Lake at depths. Compare before /after situation, reconfirm those showing contamination below drinking level standards or high difference from base period.


Expand study to areas near algae growth in lake including direct sampling of soil in high algae growth areas and on shore pits below some septic field locations.  


The sampling will be carried out by members of GLRA who are trained in water sampling and preservation or those with advanced training (BCIT, UBC) under the general direction of Ken Hall, P Eng, Professor Emeritus, of UBC Civil Engineering.


The first phase will take place after spring break up and concentrate on properties with known septic tanks of >20 years old with no known history of regular  clean out, and newer properties with histories of high summer usage but no known history of clean out.  Properties will also be selected for proximity of septic field to lake and likely ease of flow of effluent into lake.


The results of first (turnover) phase will be reviewed with project advisor to target best sites for the active septic field summer sampling period.

5.  Gun Lake Ratepayers Association


GLRA was formed in the 1970s and incorporated under the Societies Act with a purpose to prevent damage to the purity of the waters of the watershed as the source of domestic drinking water, among other purposes.  It has over 100 active members and has carried out water protection projects in Gun Lake area for more than 30 years. GLRA has carried out water testing projects on Gun Lake for the past 20 years and has recently conducted sampling and testing for phosphate and nitrogen to determine possible causes for increased algae growth.  Other recent projects with BCLSS and MOE have helped to establish baseline conditions of Gun and LaJoie Lakes.  This research is ongoing with a Level 2 measurement project starting in 2009 with the MOE.  Our efforts of research and guideline dissemination to members have helped to keep our lake free from pollutants and fit to drink, and its’ ranking as the clearest lake in Canada, if not North America, at  annual SECCHI DISC “Dip Ins”, with readings down to more than 20 metres.

6.  Budget

Analytical Services (at Maxxam, JR Labs for 3 determinants-P/total/fecal coliform)  






40 sites, 2x each @$50                                $4000

Equipment Purchase/Rental (GPS, Photo-spectrometer, Ekman Dredge, etc)        $1000

Travel for advisor, assistant to Gun Lake




           $500

Sample handling, transportation, supplies (tracing dye, receiving media)

$200

Reporting, communication with SLRD, during/after study



$300

Student technician sampler’s salary, expenses (2 months)



$5000










          $11000


We anticipate that GLRA will be able to contribute a minimum $1500 in expenses and up to $1500 in-kind from our membership towards the costs.


These costs are estimated about +/- 20% accuracy depending upon number of samples, number of sample lots sent in and how many determinations done for each sample.


We would like to request a grant of $8000 towards the costs of the project.

7.  Recognition for finder


Any contribution from SLRD towards the project will be publicized at our semi-annual meetings and in the minutes, distributed to our members.  The project was discussed at out Sept 2008 semi-annual meeting with Area Representative Russ Oakley present.

8.  Supplemental Materials.

Project Personnel

Project Manager:  Don Sturgess P. Eng (retired), Director


Metallurgical Engineer with 10 years experience sampling and co-coordinating lab analysis of water samples from Gun Lake and tributary streams

Director:  Irene Calbick, Secretary GLRA


Board Member BCLSS


Manager of several BCLSS projects on Gun Lake

Director:  Tony Vlachos, Environmental Technologist, BCIT


Construction Contractor, former Environmental Technician

Director: John Rose, Former manager Manning Park, responsible for environmental and other direct and contracted services. Volunteer sampler, Gun Lake past two years

Advisor:  Dr. Ken Hall, P Eng, Professor Emeritus Civil Engineering, UBC and Institute of Resources, Environment and Sustainability at UBC, including study of nutrient dynamics in eutrophic lakes in Interior BC
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