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Summary

The Lone Wolf Golf Club, owned and operated by the District of Taylor, has obtained approval from the Ministry of Environment to utilize secondary effluent from Spectra Energy’s McMahon plant for the purposes of irrigation of its fairways, tees and greens.  On average, the golf course requires between 300,000 and 500,000 imperial gallons of water on a daily basis (based on an evapotranspiration rate (ET) of 1 inch per week). 

In 2007, the District implemented a water use bylaw that included annual water restrictions and a staged plan to conserve water by its residents. In keeping with this bylaw, staff was asked to investigate other sources of water for the golf course. Subsequently, Spectra Energy –in consultation with the District of Taylor- proposed using their secondary effluent for irrigation purposes.  A technical assessment confirmed that the effluent meets Agriculture Canada guidelines for irrigation water quality and that the tertiary filtering of contaminants via the soil of the effluent before it approaches ground water is encouraged.
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1. Introduction

The District of Taylor (dba Lone Wolf Golf Club) is an incorporated Municipal District in Northeast British Columbia.  In 1995, the District opened the Lone Wolf Golf Club as a form of recreation and leisure for the citizens of Taylor and surrounding areas.  Since construction in 1994, the golf course has been dependent on irrigation water supplied by the municipality through its potable water system.

Consistent community growth – thereby increased water demand, has led the District to analyze its’ municipal water system, water bylaws and ultimately its water users.  In 2006, the golf course was identified as a potential site that could be removed from the municipal water stream.  This would reduce the demand on the water intake, treatment and storage system from processing an average of 30 million imperial gallons per year.  Not only would this reduce the cost of water treatment (all water given to the golf course is chlorinated, potable water), but would allow the District to plan for future community growth and potential industrial demand.  As well, the municipality would be better positioned for fire protection and emergency services were the golf course to be taken “off-stream.”

Soil tests done over the past 15 years have shown no significant detrimental effect from the use of chlorinated potable water on the golf course soil or plant growth.  However, it is still deemed to be most beneficial to all parties (District of Taylor, Lone Wolf Golf Club, Taylor industry) to find an alternative source of water for the golf course.

It is our belief is that it is a progressive endeavour to re-use secondary effluent over potable water and even over raw river water, as the golf course can provide a tertiary source of filtering of this effluent before it re-enters the groundwater stream.

1.1  District of Taylor Municipal Overview

The District has been proactive in developing water management strategies not only for the golf course, but also for the community as a whole.  In 2007 the District passed a Water Use Bylaw enforcing mandatory water restrictions from May 1st to October 31st of each year, with a progressive level of water restrictions to include commercial, industrial and municipal entities, if necessary.  Complimentary to discovering secondary water sources for the golf course, the District has applied for and received funding to upgrade its water works system, allowing for the continued 

and increased delivery of water to its constituents long term.  The new water system, once online, will enable for even tighter water management controls, allowing the municipality to optimize its cost recovery strategies most effectively.  As one of the fastest growing municipalities in British Columbia, the District of Taylor continues to seek long-term solutions to avoid potential infrastructure problems for future councils and citizens.

The Lone Wolf Golf Club itself is proactively mandating its’ own water use policies by using the latest in irrigation systems technology (TORO SitePro computer software), as well as undergoing continual irrigation audit trials.  Indirectly related, but worth comment, is the Audubon Cooperative Sanctuary program for golf courses, for which the golf course is seeking sanctioning by the end of the 2009 golf season – irrigation and water management are key elements for successful Audubon sanctioning.

1.2  Lone Wolf Golf Club and Spectra Pond Property Description

The Lone Wolf Golf Club is contained within the boundaries of the District of Taylor, often referenced as Mile 35 on the World Famous Alaska Highway.  The golf course is situated approximately 1.75 miles north of the Peace River on an area commonly referred to as Taylor Flats.  

The irrigation pond (where the secondary effluent will be stored) is located in the centre of property described as:

SW ¼ of Section 6, Township 83, Range 17, W6M, Peace River District, Except Plans A938, A1641, A2025, 10230, 21028, 22599, 27038 and PGP 42988.

The site of the source secondary effluent is Spectra Energy’s McMahon Effluent pond described as:

LOT 4 SECS 25 AND 36 TWP 82 RGE 18 W6M DISTRICT PLAN 7891

Delivery of the irrigation water is to the 18-hole Lone Wolf Golf Club whose lands are described as:

SW ¼ of Section 6, Township 83, Range 17, W6M, Peace River District, Except Plans A938, A1641, A2025, 10230, 21028, 22599, 27038 and PGP 42988, and

SE ¼ Section 6, Township 83, Range 17, W6M, Peace River District, Except Plans A1641, A2025, 11382, 17068 and 18285.

Method of delivery of irrigation water will be through underground sprinklers (PVC pipe).
2. 
Project Description

The District of Taylor, Spectra Energy, Petro Canada and Pembina have formed a unique municipal-industry partnership to provide an alternative source of irrigation water to the district owned Lone Wolf Golf Club.  The District has installed a pipeline (6 inch Polyethylene and welded steel) from Spectra’s secondary effluent pond to the Lone Wolf Golf Club’s irrigation holding pond.  The pipeline is approximately 10 thousand feet in length and would be pumped from the originating site using the two 60 hp pumps currently used by Spectra to return this effluent to the Peace River.  It was required to cross Pembina’s pipeline R/W, utilize Petro Canada’s pipe racks within the Spectra plant and cross both BC Hydro and CN Rail R/W’s to reach the golf course.   

Given the significance of this golf course to the region, the District was able to do the bulk of this pipeline with volunteers.  Caber Oil Field Services donated their time, equipment to directional drill from the golf course irrigation pond across the golf course and under the CN line and the Cherry Avenue Industrial road.  Devon Oil Field Services donated the steel pipe for this section and Big League Utilities donated their time, equipment and expertise to lay a fused polyethylene pipeline to the Spectra plant.
Furthermore, Petro Canada has authorized the District to utilize their pipe racks to route the pipeline through the Spectra plant and Spectra has entered into a 10 year agreement to provide their effluent to the District at no charge.  

2.1 
Project Objectives

The successful completion of this irrigation project would allow the District to completely remove (except in dire circumstances) the need to supply up to 30 million imperial gallons of treated water to the golf course for irrigation purposes- thus significantly reducing a major cost center in our municipal budget by $50,000 to $75,000 annually and virtually eliminating the discharge of chlorinated water to the environment.  Furthermore, it mitigates the need for major water system upgrades to accommodate growth by eliminating one of the major water users from our potable water system.  
We also believe that both industry and the municipality will benefit from this arrangement, as we consider using secondary discharge for irrigation to be more desirable than returning it directly to the river.

3.
Receiving Environment

3.1 
Potential Long-term Impacts of Storage of Treated Effluent on the Soil and  Groundwater Quality

The Spectra Energy effluent is low risk.  The potential contaminants are at low to very low levels.  Water in storage will be ameliorated with water from precipitation and snowmelt.

The golf course irrigation storage pond is clay based with a compacted clay liner.  A silt/clay soil that is compacted will seal the base and sides of the storage reservoir and minimize movement into the groundwater supply. 
3.2 
Rates and Method of Irrigation Application

All irrigation scheduling is based on local evapotranspiration rates and adjusted based on specific data collected at the course (wind speed and direction, morning and afternoon air temperatures, length of day).  Scheduling is processed through the TORO SitePro irrigation software system, allowing us to adjust every zone (two sprinklers) depending on specific information pertinent to that site (low spot, high ground, shaded/full sun area, leeward/windward facing, etc.).  Water will be conveyed through an underground piping system using PVC pipe. 

   3.3 

Monitoring Program 

Soil tests were required prior to the introduction of effluent water on to the golf course from the greens, tees and fairways with this data serving as the baseline for the levels of naturally occurring elements found within the soil.  

Soil permeability has been determined using a double ring infiltrometer.  Surface soil conditions will change over time.  Compaction (bulk density) and organic matter (thatch) are examples of soil changes occurring over time that will affect soil infiltrometer data.

Information from the Spectra Final Effluent water analysis shows that this secondary effluent water is within the guidelines for Field and Irrigation water as outlined by the following Ministries and Regulations (see Attachment 1):

	BC WWQG: BC Working Water Quality Guidelines (BC Ministry of Environment)

	BC AWQG: BC Approved Water Quality Guidelines (BC Ministry of Environment)

	CCME WQG: Canadian Council of Ministers of the Environment

	MSR: Municipal Sewage Regulation (BC Ministry of Environment)


The one exception to these guidelines is a slightly higher concentration of Molybdenum (Mo), which could be detrimental (acutely toxic) to foraging livestock over extended periods of time.  However, Molybdenum is an essential trace nutrient usually added to golf course soils to enable the synthesizing of proteins in plants aiding in plant growth.  It also reduces nitrates into ammonia and can be used by roots to fix nitrogen.

For a monitoring program, the district has established a base line for our three specific irrigation areas - tees, greens and fairways.  We will collect soil data tests from 0-4" as well as from the 6-10" soil horizons – we will test to 30, 60, and 90 cm on a select area of fairway (where this type of testing will not do irreparable harm to the playability of the course). As well, ground water testing will be done from monitoring wells. 
Annual soil testing will aid in monitoring movement/uptake of all macro and micronutrients the soil profile.  As well, Spectra Energy and the Lone Wolf Golf Club will continue to do water sampling and analysis to ensure that the water quality remains within the aforementioned irrigation water quality guidelines.

4.0 Overall Assessment 

The use of reclaimed water for golf course irrigation is being encouraged if not mandated at local, provincial and federal levels.  Water safety is of equal importance to water conservation.  Natural soils have an excellent ability to ‘scrub’ dissolved solids from irrigation water as the water moves through the soil profile prior to entering the ground water supply.  The Spectra Energy reclaimed water presents minimal risk to the receiving environment.  Annual precipitation further reduces the already low risk of dissolved solids and/or trace metals accumulating in the soil to unacceptable levels.

5.0 Conclusion

Water analysis data for the effluent is interpreted as being safe and is within the current guidelines with respect to human health risks.  From what we understand, this will be the first example of the use of such effluent- as evidenced by the project being proposed as a feature in Score magazine (a nationally distributed golfing publication).  Therefore, we believe it qualifies under Leadership & Innovation Category 
As a ‘best practice’, this irrigation project is allowing the District to completely remove (except in dire circumstances) the need to supply up to 30 million imperial gallons of treated water to the golf course for irrigation purposes- thus significantly reducing a major cost center in our municipal budget by $50,000 to $75,000 annually and virtually eliminating the discharge of chlorinated water to the environment.  Furthermore, it mitigates the need for major water system upgrades to accommodate growth by eliminating one of the major water users from our potable water system.  We also believe that both industry and the municipality will benefit from this arrangement, as we consider using secondary discharge for irrigation to be more desirable than returning it directly to the river.

In addition to consideration as a ‘best practice’, we also like to emphasize the tremendous partnership formed with a number of industrial players to make this project affordable and thus a reality.    Specifically, we would like to note the following companies:
Spectra Energy Transmission

Caber Oilfield Inc. 
Petro –Canada



Big League Utilities

Devon Oil Field Services


Phoenix Welding
Walker Oilfield Services


Rhyason Contracting

Cheyenne Trucking



CE Franklin Ltd.
Canadian Natural Resources Ltd.

E. Miranda
Richard Gessner Welding


Tyler Phillips Welding
ATTACHMENT 1

Field Irrigation and Water Quality

Author: H.G. Peterson
Copyright © 1999 by Agriculture and Agri-Food Canada-Prairie Farm Rehabilitation Administration

What is field irrigation?

Field irrigation is the large-scale delivery of water using centre pivot, wheel move systems or flood irrigation to irrigate field crops.

How much water do crops need?

For field crops other than vegetables, the water requirement ranges from 375 to 600 mm (15 to 24 inches). The range is greater for vegetables (75 to 500 mm), with lowest quantities required for short season crops, such as radishes. Crops with longer seasons have similar water uses as conventional crops. This is shown in Table 1.

Table 1: Crop water use for commonly grown irrigated crops in Saskatchewan (Information obtained from Sask Water Irrigation Handi-Facts)
	  Crop
	Water Use

	
	mm 
	in. 

	Wheat - Hard Red Spring and durum
	400
	16

	Wheat - Canada Prairie Spring
	450
	18

	Barley
	400
	16

	Canary Seed
	400
	16

	Canola
	450
	18

	Mustard
	400
	16

	Flax
	375
	15

	Sunflower
	500
	20

	Pea
	450
	18

	Fababean
	500
	20

	Lentil
	380
	15

	Silage Corn
	500
	20

	Alfalfa
	600
	24

	Irrigated Pasture
	600
	24

	Potatoes
	500
	20

	Vegetables
Radish
Parsnips
Onion
Cucumbers - short season
Pumpkin or squash
Sweet Corn
Broccoli, kohlrabi, kale
Winter cabbage and brussel sprouts
	 
75 to 100
400 to 450
400
300
500
350 to 500
200
500
	 
3 to 4
16 to 18
16
12
20
14 to 20
8
20


Is water quality important to field irrigation?

Yes, poor quality water can severely affect crop yields and damage soils. Several laboratory determinations are required to evaluate common irrigation water quality problems. The most common are listed in Table 2.

Table 2: Laboratory determinations needed to evaluate common irrigation water quality problems (modified from Ayers and Westcot 1985)
	 Water parameter 
	 Symbol 
	 Unit  
	 Usual range in irrigation water 

	 Salinity  

	 Salt Content 

	Electrical Conductivity
	ECw 
	dS/m
	0 - 3

	(or)

	Total Dissolved Solids
	TDS
	mg/L
	0 - 2,000

	 Cations and Anions 

	Calcium
	Ca2+ 
	mg/L
	0 -800

	Magnesium
	Mg2+ 
	mg/L
	0 -120

	Sodium
	Na+ 
	mg/L
	0 -900

	Carbonate
	CO32- 
	mg/L
	0 -6

	Bicarbonate
	HCO3- 
	mg/L
	0 -600

	Chloride
	Cl- 
	mg/L
	0 - 1,100

	Sulphate
	SO42- 
	mg/L
	0 - 2,000

	 Nutrients   

	Nitrate-Nitrogen
	NO3-N
	mg/L
	0 - 10

	Ammonium-Nitrogen
	NH4-N
	mg/L
	0 - 5

	Phosphate-Phosphorus
	PO4-P
	mg/L
	0 - 2

	Potassium
	K+ 
	mg/L
	0 - 2

	 Miscellaneous  

	Boron
	B
	mg/L
	0 - 2

	Acid/Basicity
	pH
	 
	6.0 - 8.5

	Sodium Adsorption Ratio 
	SAR
	 
	0 -15 


There may be a need to analyze levels of trace elements as well, particularly if ground water or sewage effluent is used for irrigation purposes. Levels of elements that can be toxic are shown in Table 3.

Table 3: Recommended maximum concentration of selected trace elements in irrigation water (Modified from Canadian Council of Ministers of the Environment 1987)
	Element 
	Recommended maximum concentration (mg/L) 
	Remarks 

	Al (aluminum)
	5
	Can cause non-productivity in acid soils (pH<5.5), but more alkaline soils at pH >7.0 will precipitate the ion and eliminate any toxicity.

	As (arsenic)
	0.1
	Toxicity to plants varies widely, ranging from 12 mg/L for Sudan grass to less than 0.05 mg/L for rice.

	Be (beryllium)
	0.1
	Toxicity to plants varies widely, ranging form 5 mg/L for kale to 0.5 mg/L for bush beans.

	Bo (boron)
	0.5
	Can cause various deformities of plant leaves.

	Cd (cadmium)
	0.01
	Toxic to beans, beets and turnips at concentrations as low as 0.1 mg/L in nutrient solutions. Conservative limits recommended due to its potential for accumulation in plants and soils to concentrations that may be harmful to humans.

	Co (cobalt)
	0.05
	Toxic to tomato plants at 0.1 mg/L in nutrient solution. Tends to be inactivated by neutral and alkaline soils.

	Cr (chromium)
	0.1
	Not generally recognized as an essential growth element. Conservative limits recommended due to lack of knowledge on its toxicity to plants.

	Cu (copper)
	0.2
	Toxic to a number of plants at 0.1 to 1.0 mg/L in nutrient solutions.

	F (fluoride)
	1
	Inactivated by neutral and alkaline soils.

	Fe (iron)
	5
	Not toxic to plants in aerated soils, but can contribute to soil acidification and loss of availability of essential phosphorus and molybdenum.. Overhead sprinkling may result in unsightly deposits on plants, equipment and buildings.

	Li (lithium)
	2.5
	Tolerated by most crops up to 5 mg/L; mobile in soil. Toxic to citrus at low concentrations (<0.075 mg/L). Acts similarly to boron.

	Mn (manganese)
	0.2
	Toxic to a number of crops at a few-tenths to a few mg/L, but usually only in acid soils.

	Mo (molybdenum)
	0.01
	Not toxic to plants at normal concentrations in soil and water. Can be toxic to livestock if forage is grown in soils with high concentrations of available molybdenum.

	Ni (nickel)
	0.2
	Toxic to a number of plants at 0.5 mg/L to 1.0 mg/L; reduced toxicity at neutral or alkaline pH.

	Pb (lead)
	0.01
	Can inhibit plant cell growth at very high concentrations.

	Se (selenium)
	0.02
	Toxic to plants at concentrations as low as 0.025 mg/L and toxic to livestock if forage is grown in soils with high levels of selenium. An essential element to animals but in very low concentrations.

	Ti (titanium)
	-----
	Effectively excluded by plants; specific tolerance unknown.

	V (vanadium)
	0.1
	Toxic to many plants at relatively low concentrations.

	Zn (zinc)
	2
	Toxic to many plants at widely varying concentrations; reduced toxicity at pH >6.0 and in fine textured or organic soils.
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ATTACHMENT 2

	Project
	TAYLOR GOLF COURSE IRRIGATION
	
	

	Report To
	JUEL BATES, DUKE ENERGY INC.
	
	

	
	
	
	
	
	
	

	Sample ID
	FINAL EFFLUENT DISCHARGE
	
	

	Matrix
	Water
	
	
	
	
	

	
	
	
	
	
	
	

	 
	Units
	Jan Results
	March Results
	Usual range in irrigation water
	Regulatory criteria
	Criteria source

	Physical Tests
	 
	 
	 
	 
	 
	 

	Hardness (as CaCO3)
	mg/L
	91.7
	 
	 
	 
	 

	Conductivity
	uS/cm
	1120
	 
	0-3000
	700-5000
	BC WWQG (irrigation water)

	pH
	pH
	7.96
	 
	6.0-8.5
	5.0-9.0
	BC AWQG (irrigation water)

	Total Dissolved Solids
	mg/L
	697
	 
	0-2000
	800-2500
	BC WWQG (irrigation water)

	Total Suspended Solids
	mg/L
	3.0
	 
	 
	20
	BC AWQG (irrigation water)

	 
	 
	 
	 
	 
	 
	 

	Anions and Nutrients
	 
	 
	 
	 
	 
	 

	Ammonia as N
	mg/L
	0.184
	 
	0-5
	 
	 

	Alkalinity, Bicarbonate (as CaCO3)
	mg/L
	85.1
	 
	0-600
	 
	 

	Alkalinity, Carbonate (as CaCO3)
	mg/L
	<2.0
	 
	0-6
	 
	 

	Alkalinity, Hydroxide (as CaCO3)
	mg/L
	<2.0
	 
	 
	 
	 

	Alkalinity, Total (as CaCO3)
	mg/L
	85.1
	 
	 
	 
	 

	Chloride (Cl)
	mg/L
	153
	191
	0-1100
	100-700
	BC AWQG (irrigation water); CCME WQG

	Sulfate (SO4)
	mg/L
	134
	 
	0-2000
	 
	 

	Nitrate (as N)
	mg/L
	28.1
	27.1
	0-10
	 
	 

	Total Phosphate As P
	mg/L
	0.628
	 
	0-2
	 
	 

	Sulphide
	mg/L
	<0.003
	0.007
	 
	 
	 

	Floride
	mg/L
	 
	0.10
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	Bacteriological Tests
	 
	 
	 
	 
	 
	 

	Coliform Bacteria - Total
	MPN/100mL
	866
	 
	 
	1000
	CCME WQG

	E. Coli
	MPN/100mL
	4
	 
	 
	385
	?

	 
	 
	 
	 
	 
	1000
	BC AWQG (irrigation water)

	Saturated Paste Extractables
	 
	 
	 
	 
	 
	 

	SAR
	SAR
	9.43
	 
	0-15
	 
	 

	 
	 
	 
	 
	 
	 
	 

	Total Metals
	 
	 
	 
	 
	 
	 

	Total Major Metals
	 
	 
	 
	 
	 
	 

	Calcium (Ca)
	mg/L
	 
	27.9
	0-800
	 
	 

	Potassium (K)
	mg/L
	 
	1.1
	 
	 
	 

	Magnesium (Mg)
	mg/L
	 
	9
	0-120
	 
	 

	Sodium (Na)
	mg/L
	 
	228
	0-900
	 
	 

	Iron (Fe)
	mg/L
	 
	0.131
	 
	5
	BC WWQG (irrigation water)

	Manganese (Mn)
	mg/L
	 
	0.003
	 
	 
	 

	Total Trace Metals
	 
	 
	 
	 
	 
	 

	Silver (Ag)
	mg/L
	 
	<0.005
	 
	 
	 

	Aluminum (Al)
	mg/L
	 
	0.08
	 
	5
	BC AWQG (irrigation water)

	Boron (B)
	mg/L
	 
	<0.05
	0-2
	2.0-4.0
	BC AWQG (irrigation water)

	Barium (Ba)
	mg/L
	 
	0.042
	 
	 
	 

	Beryllium (Be)
	mg/L
	 
	<0.002
	 
	0.1-0.5
	BC WWQG (irrigation water)

	Cadmium (Cd)
	mg/L
	 
	<0.001
	 
	0.01
	BC WWQG (irrigation water)

	Cobalt (Co)
	mg/L
	 
	<0.002
	 
	0.05 - 5.0
	BC WWQG (irrigation water)

	Chromium (Cr)
	mg/L
	 
	0.024
	 
	0.1
	 

	Copper (Cu)
	mg/L
	 
	0.003
	 
	0.2
	BC AWQG (irrigation water)

	Molybdenum (Mo)
	mg/L
	 
	0.101
	 
	0.03-0.05
	BC AWQG (irrigation water); CCME WQG

	Nickel (Ni)
	mg/L
	 
	0.004
	 
	0.2-2.0
	BC WWQG (irrigation water)

	Lead (Pb)
	mg/L
	 
	<0.005
	 
	0.2-0.4
	BC AWQG (irrigation water)

	Tin (Sn)
	mg/L
	 
	<0.05
	 
	 
	 

	Strontium (Sr)
	mg/L
	 
	0.154
	 
	 
	 

	Titanium (Ti)
	mg/L
	 
	0.003
	 
	 
	 

	Thallium (Tl)
	mg/L
	 
	<0.05
	 
	 
	 

	Vanadium (V)
	mg/L
	 
	0.008
	 
	0.1-1.0
	BC WWQG (irrigation water)

	Zinc (Zn)
	mg/L
	 
	0.008
	 
	1.0-5.0
	BC AWQG (irrigation water)

	 
	 
	 
	 
	 
	 
	 

	Dissolved Metals
	 
	 
	 
	 
	 
	 

	Aluminum (Al)-Dissolved
	mg/L
	<0.050
	 
	 
	 
	 

	Antimony (Sb)-Dissolved
	mg/L
	<0.0025
	 
	 
	 
	 

	Arsenic (As)-Dissolved
	mg/L
	0.0259
	 
	 
	0.1
	BC WWQG (irrigation water)

	Barium (Ba)-Dissolved
	mg/L
	0.038
	 
	 
	 
	 

	Beryllium (Be)-Dissolved
	mg/L
	<0.0050
	 
	 
	 
	 

	Boron (B)-Dissolved
	mg/L
	<0.10
	 
	 
	 
	 

	Cadmium (Cd)-Dissolved
	mg/L
	0.00045
	 
	 
	 
	 

	Calcium (Ca)-Dissolved
	mg/L
	24.1
	 
	 
	 
	 

	Chromium (Cr)-Dissolved
	mg/L
	<0.0025
	 
	 
	 
	 

	Cobalt (Co)-Dissolved
	mg/L
	<0.0025
	 
	 
	 
	 

	Copper (Cu)-Dissolved
	mg/L
	0.0066
	 
	 
	 
	 

	Iron (Fe)-Dissolved
	mg/L
	0.070
	 
	 
	 
	 

	Lead (Pb)-Dissolved
	mg/L
	<0.0050
	 
	 
	 
	 

	Lithium (Li)-Dissolved
	mg/L
	<0.050
	 
	 
	2.5
	BC WWQG (irrigation water)

	Magnesium (Mg)-Dissolved
	mg/L
	7.63
	 
	 
	 
	 

	Manganese (Mn)-Dissolved
	mg/L
	<0.010
	 
	 
	0.2-10
	BC WWQG (irrigation water)

	Mercury (Hg)-Dissolved
	mg/L
	<0.00020
	 
	 
	0.002
	BC AWQG (irrigation water)

	Molybdenum (Mo)-Dissolved
	mg/L
	0.109
	 
	 
	 
	 

	Nickel (Ni)-Dissolved
	mg/L
	<0.025
	 
	 
	 
	 

	Selenium (Se)-Dissolved
	mg/L
	<0.0050
	 
	 
	0.01
	BC AWQG (irrigation water)

	Silver (Ag)-Dissolved
	mg/L
	<0.00025
	 
	 
	 
	 

	Sodium (Na)-Dissolved
	mg/L
	207
	 
	 
	 
	 

	Thallium (Tl)-Dissolved
	mg/L
	<0.0010
	 
	 
	 
	 

	Titanium (Ti)-Dissolved
	mg/L
	<0.050
	 
	 
	 
	 

	Uranium (U)-Dissolved
	mg/L
	<0.0010
	 
	 
	0.01-0.1
	BC WWQG (irrigation water)

	Vanadium (V)-Dissolved
	mg/L
	<0.030
	 
	 
	 
	 

	Zinc (Zn)-Dissolved
	mg/L
	0.0135
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	Non-Halogenated Volatiles
	 
	 
	 
	 
	 
	 

	Benzene
	mg/L
	<0.00050
	 
	 
	 
	 

	Ethylbenzene
	mg/L
	<0.00050
	 
	 
	 
	 

	Toluene
	mg/L
	<0.0010
	 
	 
	 
	 

	meta- & para-Xylene
	mg/L
	<0.00050
	 
	 
	 
	 

	ortho-Xylene
	mg/L
	<0.00050
	 
	 
	 
	 

	Xylenes
	mg/L
	<0.0010
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	Organic Parameters
	 
	 
	 
	 
	 
	 

	COD
	mg/L
	30
	 
	 
	 
	 

	BOD
	mg/L
	3
	2
	 
	≤ 10 
	MSR 

	Oil and Grease
	mg/L
	<1.00
	<1.00
	 
	 
	 

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	BC WWQG: BC Working Water Quality Guidelines (BC Ministry of Environment)
	

	BC AWQG: BC Approved Water Quality Guidelines (BC Ministry of Environment)
	

	CCME WQG: Canadian Council of Ministers of the Environment
	
	

	MSR: Municipal Sewage Regulation (BC Ministry of Environment)
	
	


Final Effluent Water Quality for Irrigation Purposes


June 23, 2008
Lone Wolf Golf Club
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ATTACHMENT 3

Contact information – Lone Wolf Golf Club


1. Glen Cross, GM/Superintendent



250-789-3711

Contact Information – District of Taylor



1. Terry Johnston, Administrator




250-789-3392

