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EXECUTIVE SUMMARY 

The Capital Regional District has been operating the Saanich Peninsula treatment plant (SPTP) since 
February 2000.  The treatment plant serves North Saanich, Central Saanich and the Town of Sidney as 
well as the Victoria International Airport, the Institute of Ocean Sciences and the Tseycum and 
Pauquachin First Nations communities.  It is a secondary level wastewater treatment plant which 
produces Class A biosolids.  The plant has been in operation since 2000.  The treatment plant discharges 
into the marine receiving environment (Bazan Bay) through an outfall located approximately 1,580 metres 
from the shoreline at a depth of 30 metres. 
As part of the Saanich Peninsula Liquid Waste Management Plan (LWMP), the CRD committed to 
develop a long-term monitoring program.  CRD Environmental Sustainability staff reviewed the pre-
discharge monitoring data (1999) in conjunction with the post-discharge monitoring results (2000 to 2003) 
and developed the long-term monitoring program in consultation with the Marine Monitoring Advisory 
Group.  This program has been in place since 2004. 

The 2009 Wastewater and Marine Environment Program consisted of the following components: 

• daily, weekly and monthly analysis of wastewater for compliance monitoring and treatment plant 
performance parameters, and quarterly analysis for priority substances 

• monthly biosolids monitoring for fecal coliforms, golden nematodes and metals 
• monthly surface water monitoring for fecal coliforms and nutrients 

WASTEWATER MONITORING 

Compliance Monitoring and Treatment Plant Performance  

The CRD conducted wastewater monitoring on a regular basis to profile the chemical and physical 
constituents of influent and effluent.  Parameters monitored for compliance with the operational certificate 
under the Saanich Peninsula LWMP were below the effluent regulatory limits.  Influent and effluent quality 
was within expected ranges and met treatment plant operating objectives. 

Priority Substances 

In addition to the compliance and treatment plant performance monitoring, over 200 substances were 
analyzed in the SPTP influent and effluent.  More than half of these (e.g., 79%) were below chosen 
analytical detection limits in 2009.  Substances that were detected above analytical detection limits on a 
regular basis (greater than 50% of the time) in the effluent included most of the conventional variables, 
metals (both total and dissolved) and two organic substances.  Most substances in the effluent were 
below BC Water Quality Guidelines (BC WQG).  For substances (annual average concentrations) that 
were above BC WQG (i.e., arsenic, cobalt and copper), the predicted levels of these substances in the 
environment were all below BC WQGs after the estimated minimum initial dilution was factored in.  

Data quality objectives (spike failures) were not achieved for approximately 9% of parameters tested in 
2009.  Improvements in data quality are expected in 2010 due to adjustments in laboratory procedures.   

BIOSOLIDS MONITORING 

Biosolids were analyzed for fecal coliforms, golden nematode and metals in 2009.  All biosolids results 
were below the BC Ministry of Environment Organic Matter Recycling Regulations (OMRR) Class A limits, 
indicating they could be applied to land with an approved land application plan. 



 

ii Saanich Peninsula Treatment Plant Wastewater and Marine Environment Program 2009 Annual Report 
 Executive Summary 

SURFACE WATER MONITORING 

Fecal Coliforms 

Similar to previous years, fecal coliform results were low, with annual station geometric means of             
1 CFU/100 mL for each station in 2009.  There were no elevated fecal coliform concentrations (e.g., 
above 200 CFU/100 mL) observed at any station or sampling date in 2009.  

Overall, results indicate that adverse health effects from recreational primary contact activities and 
shellfish harvesting are not expected.  However, an area of approximately 3.75 km2 around the outfall is 
closed for shellfish harvesting as standard Fisheries and Oceans Canada (DFO) procedure near 
industrial and sanitary wastewater outfalls.  Shellfish closures have a minimum radius around an outfall of 
300 m. Closure areas are usually larger near bigger urban centers, such as for the SPTP outfall, where 
there are other potential sources of bacterial contamination (e.g., stormwater discharges). 

Nutrients 

There were no distinguishable differences in nutrient concentrations between the station immediately 
above the outfall terminus and the reference station in 2009.  Results were within the ranges measured in 
previous years and those of the pre- and post-discharge assessment programs.  As was observed in 
previous monitoring years, high variability, both spatially and temporally, was evident in the data.  
Fluctuations in nutrient concentrations are attributed to natural variation in the study area.  Overall, there 
is no evidence of an effect on nutrient concentrations in the receiving environment from the SPTP 
discharge. 

OVERALL ASSESSMENT 

Based on tests used to monitor effluent quality and surface water in 2009, no significant effects from the 
SPTP discharge on the receiving environment were detected.  Results were similar to previous years.  
Influent and effluent quality was within expected ranges and met operating certificate compliance 
requirements on all sampling dates.  All substances for which there are applicable BC WQG met these 
guidelines when the estimated minimum initial dilution of the effluent was factored in, indicating that the 
predicted levels of substances in the environment were not likely at concentrations of concern.  All 
biosolids complied with the appropriate standards in the BC OMRR and could be applied to land with an 
approved plan.  Surface water fecal coliform data indicated that adverse health effects on recreational 
activities or shellfish consumers are not expected.  Finally, surface water nutrient concentrations were 
within ranges measured in previous monitoring programs and showed no detectable effect from the 
discharge.  The monitoring program will be continued unchanged in 2010. 
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1.0 BACKGROUND 

The Saanich Peninsula Treatment Plant (SPTP) started operations in February 2000.  This Capital 
Regional District (CRD) treatment facility discharges secondary treated effluent into the marine receiving 
environment (Bazan Bay) through an outfall located approximately 1580 metres from the shoreline at a 
depth of 30 metres. 

As part of the operational certificate (#ME-15445) under the Saanich Peninsula Liquid Waste 
Management plan (LWMP) (CRD, 1996), the CRD committed to carry out a pre- and post-discharge 
assessment program and to develop a long-term monitoring program.  The pre-discharge program was 
conducted from October 1998 to January 2000.  The post-discharge program was initiated in February 
2000 (when treatment plant operation began) and was completed in February 2001.  The results 
presented in Aquametrix Research Ltd. (2000, 2001a and 2001b) guided the development of the long-
term monitoring program in consultation with the Marine Monitoring Advisory Group (MMAG).  The MMAG 
consists of university and government scientists with expertise in the fields of marine biology, chemistry, 
toxicology, oceanography and public health.  This independent group reviews CRD marine monitoring 
and assessment programs and makes appropriate recommendations. 

Upon MMAG review of the post-discharge assessment program, the group determined that additional 
data were needed before a long-term program could be defined.  Therefore, an interim Wastewater and 
Marine Environment program (WMEP) was developed by CRD staff working with the MMAG.  This interim 
program was conducted from 2001 to 2003 (CRD, 2002, 2003 and 2004) and included additional 
receiving environment nutrient monitoring for a two-year period (2002 to 2003). 

After a review of the 2002 and 2003 nutrient data, the MMAG recommended that the extensive nutrient 
monitoring be discontinued.  Instead, the MMAG proposed that monthly monitoring of nutrients at one 
station directly above the outfall terminus and one reference station be incorporated into the regular 
program.  The group also recommended the addition of a plan with two conditions that could precipitate 
the re-evaluation of the need for a comprehensive nutrient monitoring program (detailed in Section 5.2.1).  
CRD staff incorporated these two conditions into the long-term monitoring program which was finalized 
and first included in the 2003 annual report.  The long-term SPTP WMEP was implemented in 2004 
following submission to the British Columbia Ministry of Environment (BC MoE) as required under the 
LWMP.   
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2.0 INTRODUCTION 

The objectives of the SPTP WMEP are to: 

• assess the effects of the wastewater discharge on the marine environment and the potential for 
human health risks (related to the presence of bacteria in surface water). 

• determine waste loads to the marine receiving environment. 
• monitor influent, effluent and biosolids quality (both as part of regulatory requirements and to optimize 

treatment plant performance). 
• supply information to the CRD Regional Source Control Program (RSCP) and treatment plant 

operators. 
• provide scientific guidance to wastewater managers regarding the use of the marine environment for 

the disposal of municipal wastewater. 

The objective of this annual report is to present the results of the 2009 SPTP WMEP in one integrated 
report.  The components of the WMEP are presented in Table 2.1.  These components, the parameters 
that are measured for each, and the sampling frequency, were determined based on regulatory 
requirements (i.e., for compliance monitoring), a review of the pre- and post-discharge assessment 
programs and similar monitoring and assessment programs, and recommendations of the MMAG.  The 
following sections present summaries of the methods used for sample collection and processing, and for 
data analysis of each component of the 2009 WMEP.  Detailed information can be found in technical 
reports and independent consultant reports referred to in the individual sections.  Methods were selected 
for each of these components based on internationally recognized standards and protocols. 

Outfall and reference stations for the sea surface and seafloor components of the WMEP were chosen by 
the MMAG following recommendations by the consultant (Aquametrix) that conducted the pre- and post-
discharge monitoring program.  The reference stations were chosen because modeling indicated they 
would be far enough away from the plume effects and they were at a similar depth to the outfall stations. 
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Table 2.1 Saanich Peninsula Treatment Plant Wastewater and Marine Environment Program 
Components, Parameters, Frequency and Stations 

Component Parameter Frequency and Stations 

Wastewater 
Monitoring 

compliance monitoring 
(CBOD, FC, flow, NH3, pH, TSS)1 

daily to twice per month at the 
influent and effluent sampling 
points2 

treatment plant performance (ALK, CBOD, COD, 
COND, Cl, NH3, NOx, BOD, TDP, TKN, TP, TSS)1 

twice per week to monthly3 at 
the influent and effluent 
sampling points 

influent and effluent priority substances4 quarterly5 at the influent and 
effluent sampling points 

Biosolids 
Monitoring 

metals, moisture, FC1, golden nematode, nutrients 
(N,NH3, N03,TKN, TP, TDP)1, sulphate 

monthly (when biosolids were 
produced) from the biosolids 
conveyor belt (i.e., before 
dropping into shipping bin) 

Surface 
Water 
Monitoring 

indicator bacteria (FC)1 
monthly at 26 stations 
(including two reference 
stations) 

nutrients (NH3, NOx, TDP, TKN, TP), COND, 
salinity, pH, temperature and TOC1 

monthly at two stations (above 
the outfall terminus and at a 
reference station).  

Seafloor 

particle size analysis, TOC1, AVS1 and sediment 
chemistry4 every four years at two 

stations6 (outfall terminus and 
reference) benthic community structure (including TA, TR, 

SDI)7 
Notes 
1 ALK—alkalinity, AVS—acid volatile sulphide, CBOD—carbonaceous biochemical oxygen demand, COD—chemical oxygen 

demand, COND—conductivity, Cl—chloride, FC—fecal coliforms, NH3—ammonia, NO3—nitrate, NOx—nitrate and nitrite, BOD—
biochemical oxygen demand, TDP—total dissolved phosphorus, TKN—total Kjeldahl nitrogen, TOC—total organic carbon, TP—
total phosphorus, TSS—total suspended solids 

2 Frequency is listed in Appendix A 
3 Frequency depends on the operation of the facility and what the operators need to optimize treatment plant performance 
4 All parameters are listed in Appendix A 
5  January, April, July and October and additional Q+ sampling conducted one day before and one day after each quarterly 

sampling event 
6  2012, 2016, 2020, etc. 
7 TA—total abundance, TR—taxa richness, SDI—Swartz Dominance index 



 

Page 4 Saanich Peninsula Treatment Plant Wastewater and Marine Environment Program 
 2009 Annual Report 

3.0 WASTEWATER MONITORING 

3.1 Introduction 

The CRD conducts wastewater monitoring on a regular basis at the SPTP to assess compliance with the 
operational certificate under the LWMP, to assess treatment plant performance and to profile the physical 
and chemical constituents of treated wastewater before it is released to the marine receiving environment.  
These data provide an indication of which components may be of concern in the receiving environment 
and can be used to direct the efforts of the WMEP and RSCP. 

The CRD continually strives to improve the quality of data collected from the treatment plant for statistical 
analysis of long term trends.  Hatfield (2005) identified a number of limitations with the SPTP wastewater 
chemistry data that made it difficult to statistically compare sampling events over time, particularly when 
comparing grab results (previously collected monthly by the RSCP) to composite results (collected 
quarterly by the WMEP).  As such, Marine Programs and the RSCP retained Golder Associates Ltd. in 
2007 to review the wastewater sampling program and determine if improvements could be made to the 
sampling regime to enhance the ability to statistically analyze temporal trends in wastewater quality.   

The main recommendations from the Golder report (Golder, 2007) were to retain quarterly composite 
analyses for all priority substances and eliminate the monthly grab sampling (previously conducted by the 
RSCP), replacing it with additional “quarterly plus” composite sampling occurring one day before and one 
day after the quarterly sampling events.  The “quarterly plus” monitoring program is intended to increase 
the precision of the quarterly sampling events for key substances of interest (Appendix A) and eliminate 
the difficulties associated with statistically comparing grab and composite results.  

3.2 Methods 

Detailed information on wastewater sampling and analytical methods is presented in CRD (2010a) and in 
independent consultants reports referred to in the individual sections.  Methods used for each of these 
components were based on recognized standards and protocols (APHA, 1992; BC MWLAP, 2003).  
Samples were either collected as composites (i.e., over a 24 hour period) or individual grabs (i.e., discrete 
one-time) depending on the parameters that were being analyzed.   

3.2.1 Compliance Monitoring and Treatment Plant Performance 

CRD sampling technicians regularly monitor effluent quality and flow as required by the BC MoE 
operational certificate under the SPTP LWMP.  Table 3.1 presents parameters, effluent regulatory limits, 
frequency and sampling methods used to assess compliance.   

Influent and effluent samples were also collected periodically to assess the efficiency of the treatment 
plant processes (see Table 2.1 for a list of parameters and monitoring frequency).  Flow was measured 
continuously with a Supervisory Control and Data Acquisition (SCADA) system.  

Technicians collected composite influent and effluent samples using onsite automated ISCO™ samplers 
(http://www.isco.com).  Influent samples were collected from a sampling point situated where the 
wastewater had entered the treatment plant and been screened, but prior to transfer to the settling tanks 
(i.e., before primary treatment).  Effluent samples were collected from a sampling port situated where the 
treated effluent was ready for discharge to the marine receiving environment.  Sub-samples (consisting of 
400 mL) were collected every 30 minutes and composited into one sample representing the 24-hour 
period.  Grab samples (i.e., one-time discrete samples) were collected for the analysis of two parameters 
not suited to composite sampling:  fecal coliforms and pH.  Laboratory analyses were conducted at the 
SPTP laboratory or CANTEST Ltd (Victoria, BC).   
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Table 3.1 Saanich Peninsula Treatment Plant Effluent Compliance Monitoring Parameters, 
Regulatory Limits, Frequency and Sampling Methods 

Parameter Effluent Regulatory Limit 
Required 

Frequency of 
Monitoring5 

Sampling 
Method 

carbonaceous biochemical 
oxygen demand (CBOD) 45 mg/L maximum 2x per week 24-hr TC3 

total suspended solids (TSS)1 45 mg/L maximum  2x per week 24-hr TC3 

flow1 16,652 m3/day (average daily)2 
56,000 m3/d (maximum daily) continuously SCADA4 

pH1 6–9 2x per week grab 

ammonia1 required, but no limit monthly 24-hr TC3 

fecal coliforms required, but no limit 2x per month grab 
Notes 
1 parameters which are also analyzed in influent 
2 limit determined on an annual basis = (12,200 m3/d * (1.0316 calendar year—1999)) 
3  24-hr TC = 24 hour timed composite sample 
4  Supervisory Control and Data Acquisition system 
5 as described in the operating certificate 
 
3.2.2 Priority Substances 

CRD technicians collected composite influent and effluent samples using portable CRD Marine Programs 
automated ISCO™ samplers.  The automated samplers were programmed to collect approximately 400 
mL every 30 minutes over a 24-hour period, which was deposited (i.e., composited) into one large carboy 
within the ISCO™.  Grab samples (i.e., one-time discrete samples taken from the influent or effluent 
stream) were taken for those few parameters not suited to composite sampling (i.e., volatile organic 
compounds, sulphide, fecal coliforms, pH, alkalinity and oil and grease) at the end of each sampling 
interval.  Samples were collected on a quarterly basis (January, April, July, and October).  Additional 
samples were taken one day before and one day after quarterly sampling for key parameters identified in 
Golder (2007).  The following sampling protocols were followed: 

• Sampling equipment (i.e., hoses, sieves and carboys) was cleaned thoroughly prior to use by an 
external private laboratory (AXYS Analytical Services, Sidney, BC) following procedures using triple 
rinses of solvents, acids and distilled water. 

• CRD WMEP automated ISCO™ samplers (different from the onsite SPTP automated ISCO™ 
samplers used for the compliance and treatment plant performance monitoring) were used to collect 
influent and effluent composite samples.  Two different samplers were used; one for influent and one 
for effluent.  The onsite SPTP automated samplers are suitable for compliance monitoring 
parameters, but not for the priority substances, because these require a sampler that has undergone 
a comprehensive cleaning process to make it suitable for trace organics sample collection. 

• Composite samples were collected into a fluorinated, pre-cleaned 20 L carboy and continuously and 
thoroughly mixed before and during sample splitting to ensure sample homogeneity.  

• Grab samples were collected using the ISCO™ sampler manual pumping setting (i.e., at the end of 
each composite sample interval) and transferred into appropriate sample bottles onsite. 

The sampling technician immediately dispatched the samples to qualified laboratories (i.e., Canadian 
Association for Laboratory Accreditation (CALA) proficient and certified) to conduct chemical analyses.  
The SPTP laboratory conducted analyses for most conventional parameters (e.g., BOD, CBOD, fecal 
coliforms, chloride, sulphate, nitrate, nitrite, conductivity, TKN, TSS, COD, ammonia, pH and alkalinity) 
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and Maxxam Analytics (Burnaby, BC) conducted analyses for the remaining conventional variables and 
priority substances.  Laboratory and CRD staff chose analytical methods to ensure that method detection 
limits (MDLs) were low enough for comparisons to BC MoE Approved (2010) and Working (2006b) water 
quality guidelines (WQG).  Refer to CRD (2010a) for additional technical and analytical sampling details. 

Wastewater was analyzed for a comprehensive list of priority substances that included some conventional 
variables (included for the assessment of potential effects on the marine receiving environment and not 
for compliance or treatment plant performance), metals, halogenated compounds, polycyclic aromatic 
hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), pesticides and other organic parameters 
(Appendix A).  The list of parameters was adapted from the US Environmental Protection Agency (US 
EPA) National Recommended Water Quality Criteria; Priority Toxic Pollutants list (US EPA, 2002).  The 
CRD reviews its list on a periodic basis to determine the need to delete or add substances depending on 
new developments in terms of analytical techniques, potential presence in wastewaters and potential 
effects on human health and the receiving environment.   

DATA QUALITY ASSESSMENT 

CRD and laboratory staff followed a rigorous QA/QC assessment procedure for both field sampling 
procedures and laboratory analyses.  Within each analytical batch that was analyzed quarterly (i.e., four 
batches in 2009 that included samples from other CRD wastewater sources; e.g., Clover and Macaulay 
Point outfalls), one sample was randomly chosen for laboratory triplicate analysis, one sample was 
randomly chosen for field triplicate analysis and one sample for a matrix spike.  Maxxam Analytics also 
conducted internal QA/QC analysis, including method analyte spikes, method blanks and standard 
reference materials.  Refer to CRD (2010a) and Golder (2009a) for detailed descriptions of the QA/QC 
procedures. 

CRD staff assessed all 2009 priority substance results against the CRD data quality objectives (DQOs).  
The original CRD DQOs were developed with the MMAG in the early 1990s, following established 
laboratory analytical standards.  The CRD updated these DQOs in 2007 based on a comparison to 
established QA/QC procedures used by the US EPA, Ontario and BC governments and other relevant 
jurisdictions and then updated again in 2009 following a year of application (Golder, 2009a).  The DQOs 
are consistent with, and in some cases more rigorous than, DQOs used by other jurisdictions and 
government agencies.  The MMAG reviewed and provided comments on the new QA/QC assessment 
procedure and agreed on its use to assess wastewater data.  A description of the CRD QA/QC 
assessment procedure is presented in Appendix B6 and Golder (2009a).  A brief summary is included in 
this section. 

The DQO assessment involved an initial screening of the data.  Any data results that fell outside of the 
expected range (i.e., 0.5th to 99.5th percentiles) of historical results triggered discussion with the laboratory 
to ensure internal QA/QC requirements were satisfied and to determine whether any re-analyses were 
necessary. 

Following the initial screening, the data were evaluated (Figure 3.1) for precision (based on variability in 
lab or field replicates), bias (based on recoveries of spikes, surrogate standards or certified reference 
materials) and representativeness (based on blank sample contamination), using specific criteria for each 
analytical group (Table 3.2).  Staff determined the extremity of precision, bias or representativeness 
failures (Table 3.3), flagged data with marginal failures, and rejected data with severe failures.  Analytical 
batch data, if available, were used to link associated samples to specific blanks, spikes, replicates, etc.  
All data that exhibited failures were questioned and an investigation of the potential causes was 
undertaken.  Rejected results were not presented in this report and were not used for further analyses 
(e.g., statistical analyses) except for the determination of frequency of detection. 

Data Analysis 

Percent frequencies of detection were determined for each substance by adding the number of times the 
compound was detected, dividing it by the total number of samples collected in the year and multiplying it 
by 100.  A frequency of greater than or equal to 50% was selected as a percentage above which 
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meaningful statistical analyses could be conducted.  For non-detectable results (i.e., less than the MDL), 
a value of half the MDL was used for calculating the substance mean concentrations.  For those 
substances detected greater than or equal to 50% of the time in the effluent, predictions of substance 
concentrations in the receiving environment were made by dividing maximum substance concentrations in 
effluent by the estimated minimum initial dilution factor of 153:1 (Hayco, 2005).  The estimated minimum 
initial dilution factor was determined by a receiving environment dye study undertaken by Hayco (2005) 
between December 7 and 9, 2004, as occurring within approximately 50 metres south of the outfall at a 
depth of 24.4 metres at slack tide.  Predicted environmental concentrations, as well as the original sample 
concentrations (i.e., without the initial dilution factor), were compared to the British Columbia Ministry of 
Environment (BC MOE) Approved (2010) and Working (2006b) WQG and to the Canadian Council of the 
Ministers of the Environment (CCME) Canadian Water Quality guidelines for the Protection of Aquatic 
Life.  These comparisons give an indication of the potential for receiving environment effects.  Results 
were also compared to previous years’ average concentrations (i.e., 2007 and 2008).   

Annual loadings were determined by first calculating the quarterly loadings (January, April, July and 
October), averaging these values and multiplying by the number of days in a year (365).  Quarterly 
loadings were calculated by averaging the total flow over the two sampling days and multiplying the 
average flow by the concentration of each substance measured that quarter.  Loadings were calculated 
only for substances detected in >50% of sampling events. 

Substances for which minimum initial dilution and loading calculations were not appropriate were noted as 
n/a (not applicable).  For example, pH, conductivity and hardness do not lend themselves to these types 
of calculations (e.g., pH is a discrete measurement and calculating a loading over time is not appropriate).   
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Figure 3.1 Decision Criteria for Assigning Data Flags to CRD Chemistry Data (Golder, 2009a) 

(See Table 3.3 for explanation of acronyms) 
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Table 3.2 Criteria Used to Differentiate between Moderate and Severe Quality 
Assurance/Quality Control Failures (Golder, 2009a) 

 

Notes: 
Updates from 2009 include relaxing the precision criteria for silver 
Separate precision criteria given for results ≥5x DL (RSD-based) and results <5x DL, (SD-based). 
Blank criteria based on DL (CRD) and sample concentrations.  Blank contamination flagged as “NDR” by laboratory should be 
compared to DQOs, but should not result in a severe failure. 
Failure of precision DQOs in field replicates should result in either a pass or a marginal failure, never a severe failure 
 
 

Objective/DQO  Analyte Group  

Proposed Criteria   

Pass Marginal Failure  
Severe 
Failure  

Precision:   
Laboratory or Field   Replicate RSD 

[or SD]   

Oil & Grease  
RSD<20%  
[SD<DL]  

RSD=20- 30% 
[SD=DL- 1.5 ×DL] 

RSD>30%  
[SD>1.5×DL] 

Metals (except silver)  
RSD<20%  
[SD<DL]  

RSD=20- 40% 
[SD=DL- 2×DL]  

RSD>40%  
[SD>2×DL] 

Silver 
RSD<20%  
[SD<DL]  

RSD=20- 70% 
[SD=DL- 3.5 ×DL] 

RSD>70%  
[SD>3.5×DL] 

Organics  
RSD<50%  

[SD<2.5×DL] 
RSD=50- 75% 

[SD=2.5×DL-5× DL]  
RSD>75%  
[SD>5×DL] 

NH3, TKN, NO 2
-, NO3

-
 

RSD<10%  
[SD<0.5×DL] 

RSD=10- 15% 
[SD=0.5×DL - DL] 

RSD>15%  
[SD>DL]  

TSS, BOD, SO 4
2-, 

Hardness, COD  
RSD<15%  
[SD<DL]  

RSD=15- 25% 
[SD=DL- 1.5 ×DL] 

RSD>25%  
[SD>1.5×DL] 

S2-, CN-, Phenolics, TOC, 
lipid 

RSD<25%  
[SD<DL]  

RSD=25- 40% 
[SD=DL- 1.5 ×DL] 

RSD>40%  
[SD>1.5×DL] 

Bias:   
Matrix Spike, Reference Sample or 

Surrogate Recovery  

Metals, S 2-, CN-, phenolics, 
TOC 

75-125% 
60-75% or   
125-140%   

<60% or  
>140% 

Organics  50-150% 
25-50% or   
150-175%   

<25% or  
>175% 

NH3, NO2
-, NO3

-, SO4
2-, 

Hardness, Oil & Grease  
80-120% 

70-80% or   
120-130%   

<70% or  
>130% 

BOD, COD, TKN  85-115% 
75-85% or   
115-125%   

<75% or  
>125% 

Representativeness  
Lab or Field/Trip Blank

Contamination  
All (Sample -based) 

<10% of 
sample 

10-20% of sample 
or  

>10% but NDR d
 

>20% of 
sample 
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Table 3.3 Definitions of Flags Assigned to CRD Data during the Quality Assurance/Quality 

Control Assessment Process (Golder, 2009a) 

Flag Description 

R The datum is rejected.  This qualifier indicates that the presence of the analyte is unknown, 
and the reported value is completely unusable because of multiple and/or severe data 
quality objective failures. 

J The analyte has been positively identified (i.e., qualitative uncertainty is low), but the 
reported concentration is an estimated value (i.e., significant quantitative uncertainty exists) 
and the direction of bias is unknown. 

J(–) The analyte has been positively identified, but the reported concentration is an estimate 
that is believed to be biased low (i.e., the actual concentration in the sample is likely greater 
than the reported value). 

J(+) The analyte has been positively identified, but the reported concentration is an estimate 
that is believed to be biased high (i.e., the actual concentration in the sample is likely less 
than the reported value). 

U The analyte was not detected above the sample detection limit.  The associated value is 
the sample detection limit. 

UN The analyte was not detected above the sample detection limit, but significant quantitative 
uncertainty exists and the method may not have been able to accurately measure the 
analyte in the sample. 

 

3.3 Results and Discussion 

3.3.1 Compliance Monitoring and Treatment Plant Performance 

Flow data are presented in Appendix B1.  Flow measurements indicate that the mean daily flow in 2009 
was slightly higher than in 2008 (10,022 m3/d in 2009 versus 9,389 m3/d in 2008).  There was no 
exceedence of the permitted average or maximum daily allowable flow in 2009.  Wastewater compliance 
monitoring and treatment plant performance monitoring results are summarized in Table 3.4.  The 
complete raw data sets are presented in Appendices B2 (influent) and B3 (effluent).   

Maximum effluent results were below regulatory limits except for one total suspended solids (TSS) 
measurement.  Effluent TSS was relatively high one time in 2009 (July 13, 2009) at 50.4 mg/L TSS.  The 
regulatory limit of TSS in effluent is 45 mg/L TSS and the 2009 annual average concentration (n=257) 
was 13 mg/L.  The cause of this high suspended solids value is not obvious. 
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Table 3.4 Saanich Peninsula Treatment Plant Compliance Monitoring and Treatment Plant 
Performance Results Summary 

Parameter and Unit 
Effluent 

Regulatory 
Limit 

Influent Effluent 

n Mean Min Max n Mean Min Max 

COMPLIANCE MONITORING 
CBOD (mg/L O2)1 45 maximum 4 201 178 237 154 4 <2 17 
TSS (mg/L)1 45 maximum  242 184 32 372 257 13 1.2 50.4 

flow (m3/d) 16,6522 
56,0003 365 9,462 796 26,302 365 10,022 6,991 27,997 

pH (pH units) 6-9 237 7.0 6.7 7.5 247 6.6 6.0 7.3 

NH3 (mg/L N) required but 
no limit 33 30 17.8 39.1 46 0.173 0.0025 1.5 

FC (CFU/100 mL) required but 
no limit 5 7,164,800 24,000 11,000,000 55 77,000 1,000 460,000 

TREATMENT PLANT PERFORMANCE 
alkalinity (mg/L) --- 14 170 101 197 18 31 17 49 
chloride (mg/L) --- 16 64 47 83 20 64 47 79 
COD (mg/L O2)1 --- 51 418 190 525 61 42 18 69 
BOD (mg/L O2)1 --- 50 207 91 272 154 9 <2 27 
conductivity (µS/cm) --- 50 608 363 727 55 444 307 644 
nitrate (mg/L N) --- 28 0.259 <0.006 0.841 32 11 0.098 16.6 
nitrite (mg/L N) --- 33 0.098 <0.002 0.53 46 0.700 <0.01 12.6 
TKN (mg/L N) --- 28 45 26.4 54.8 32 3 1.2 6.6 
TDP (mg/L P) --- 12 3.7 2.41 4.28 12 4 2.46 5.25 
TP (mg/L P) --- 12 6.1 4.0 6.9 12 5 2.56 5.65 
Notes 
1 CBOD—carbonaceous biochemical oxygen demand, COD—chemical oxygen demand, FC—fecal coliforms, NH3—ammonia, 

BOD—biochemical oxygen demand, TDP—total dissolved phosphorus, TKN—total Kjeldahl nitrogen, TP—total phosphorus, 
TSS—total suspended solids. 

2 average daily flows  
3 maximum daily flows  
--- =no regulatory limit for these parameters 
 
3.3.2 Priority Substances 

Table 3.5 summarizes the list of parameters that were analyzed in wastewater in 2009 that had severe 
DQO failures.  Each time a parameter was rejected due to failing DQOs, that value was rejected from the 
analytical batch and not used in any summary statistical calculations (e.g., annual average concentration 
and loading calculations).  However, rejected results that were detected were used for frequency of 
detection calculations. 

Failures were observed in conventional variables (sulphide), metals (chromium IV, cadmium and silver), 
phenol, PAHs (fluoranthene and pyrene), phenolic compounds (2,4 + 2,5 dichlorophenol, 2,4,6-
trichlorophenol, 2-chlorophenol, 4-chloro-3-methylphenol, pentachlorophenol, 2,4-dimethylphenol, 2,4-
dinitrophenol, 2-methyl-4,6-dinitrophenol, 2-nitrophenol and 4-nitrophenol) and semi-volatile organics (di-
n-butyl phthalate and hexachlorocyclopentadiene).  All other data quality objectives (i.e., spike recoveries, 
lab and field blanks and lab replicates) were met for wastewater analyses in 2009.  A complete 
description of QA/QC results is presented in CRD (2010a) and a summary is included in Appendix B7. 

The most common causes of severe DQO failures in the 2009 data set were bias (i.e., spike recovery 
failures), followed by representativeness (lab blank contamination).  In some cases, spike failures were 
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attributable to elevated detection limits in the spiked sample, introducing uncertainty in the evaluation of 
bias.  For some substances, the added spike concentration was too near either the concentration in the 
original sample or the minimum detection limit.  An adjustment to spike concentrations was made in late 
2009 (e.g., >5x DL and >2x average sample concentration) and this reduced the quantity of spike failures 
dramatically from late 2009 to mid 2010.   

Compliance with the DQOs is assessed immediately upon receipt of data and the laboratory is informed 
of observed issues in an effort to minimize future failures.  There are some compounds (e.g., phenolics) 
that are problematic analytically and improvements of spike failures may not be possible within the 
limitation of the analytical method.  Trends of DQO failures are assessed on an ongoing basis to 
determine whether there are consistent analytical issues that are not obvious when only looking at a 
single year's results. 

Percent frequencies of detection of priority substances in both influent and effluent are presented in 
Appendix B4.  The percent detection gives an indication of the frequency at which these substances were 
observed in 2009 based on detection limits chosen for comparison to WQGs.  Over 200 substances were 
analyzed in the SPTP influent and effluent.  Approximately 79% of these were not detected in effluent at 
the chosen MDLs.  Substances that were detected in effluent greater than or equal to 50% of sampling 
events included most of the conventional variables (TSS, BOD, CBOD, nutrients, etc.), metals (total and 
dissolved) and two organic compounds (total phenols and diethyl phthalate).  

 
Some of the detected substances (at chosen MDLs) (e.g., NOx, thallium, 2-chloronapthalene, and bis(2-
chloroisopropyl)ether) were observed in influent at higher frequencies than the effluent, indicating that 
substances were transformed or degraded in the treatment process or partitioned to the solids (i.e., 
sludge or biosolids).  These differences in frequency of detection could also be related to analytical 
interference.  Analytical laboratories have occasionally needed to raise the detection limits for certain 
substances when high interference was encountered.  A higher detection limit has yielded some non-
detectable results, thereby lowering the annual frequency of detection for certain substances present in 
influent.  Interference is more prevalent in influent because it has a higher concentration of suspended 
solids than effluent.  Conversely, certain conventional variables, such as nitrate and nitrite, are often 
generated during the treatment process, which may yield a higher frequency of detection in effluent than 
influent. 

Influent and effluent concentrations for all priority substances detected are presented in Appendix B5.  
Table 3.6 presents annual mean effluent concentrations and loadings of substances detected in greater 
than or equal to 50% of priority substance sampling events.  Annual mean concentrations of frequently 
detected substances from 2007 and 2008 are also included for comparison purposes.  The 153:1 
estimated minimum initial dilution factor (Hayco, 2005) was applied to the maximum concentrations and 
the resulting concentrations were then compared to the BC MoE Approved (BC MoE, 2010) and Working 
(BC MoE, 2006b) WQG and to the CCME WQG for the Protection of Aquatic Life (CCME, 2003) to 
assess predicted environmental concentrations.   

Parameters not meeting WQGs before estimated minimum initial dilution include weak acid dissociable 
cyanide, total cadmium, copper, iron and zinc (Table 3.6); these exceedences have also been observed 
in previous years.  All results met the guidelines after estimated minimum initial dilution was taken into 
consideration, with most meeting guidelines directly in the effluent.  Effluent concentrations have 
consistently met these guidelines from 2000 to 2008 after estimated minimum initial dilution has been 
applied (CRD, 2002-2008 and 2009a).  Although, it should be noted that in previous years, provided 
environmental concentrations were based on mean concentrations rather than maximum values.  CRD 
staff will continue to monitor these substances to determine whether exceedences of BC WQG are 
changing in frequency over time.  It should be noted that not all substances (e.g., alkalinity, conductivity, 
hardness, and pH) discharged to the marine receiving environment could be assessed by extrapolating 
effluent concentrations using predicted minimum initial dilution.  These parameters are not suitable for 
effluent dilution calculations (e.g., pH of 7.0 cannot be divided by estimated minimum initial dilution of 
153:1). 
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OVERALL ASSESSMENT 

Overall, the 2009 wastewater monitoring results were generally consistent with previous years.  The 
SPTP effluent met all flow, TSS (except one measurement) and BOD requirements stipulated under the 
operational certificate, indicating that wastewaters, from an operational perspective, were as expected.  In 
addition, because all priority substances met applicable WQGs in the marine receiving environment 
(following the application of estimated minimum initial dilution factors), it is not likely that significant effects 
on aquatic life will occur from the substances being discharged.  The use of an estimated minimum initial 
dilution factor allows for a conservative (i.e., protective) estimation of potential effects because the 
predicted average initial factors are actually much higher in the marine receiving environments around the 
outfall (Hayco, 2005). 

Table 3.5 Priority Substances Analyzed in Wastewater with Severe Data Quality Objectives 
Failures  

Jan Apr July Oct Annual Failure 

% D ND D ND D ND D ND 

Conventionals  
sulfide R R R 38 
Metals  
chromium VI R R R R R R R 88 
cadmium R 13 
silver R R 25 
Chlorinated Phenolics  
2,4 + 2,5 dichlorophenol R R 25 
2,4,6-trichlorophenol R R R R 50 
2-chlorophenol R R R R R R 75 
4-chloro-3-methylphenol R R R R R R 75 
pentachlorophenol R R 25 
Non Chlorinated Phenolics  
2,4-dimethylphenol R R R R R R R R 100 
2,4-dinitrophenol R R 25 
2-methyl-4,6-dinitrophenol R R R R 50 
2-nitrophenol R R R R R R R R 100 
4-nitrophenol R R R R R R R R 100 
phenol R R 25 
Semi Volatile Organics  
di-n-butyl phthalate R 13 
Polycyclic Aromatic Hydrocarbons  
fluoranthene R 13 
pyrene R 13 
hexachlorocyclopentadiene R R 25 
 
Notes  
D = detected concentrations, ND = not detected concentrations, R = rejected value 
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Table 3.6 Annual Concentrations and Loadings of Frequently Detected Substances (>50% of the time) in Saanich Peninsula 
Treatment Plant Effluent (2009) 

Shaded cells indicate an exceedence of CCME and BC Water Quality Guidelines.  Note that this table does not include the results of the 
compliance and treatment plant performance monitoring as discussed in Section 3.3.1 and presented in Table 3.4. 

Parameter 
Description Unit Code 

Mean Effluent 
Concentration 

2009 Effluent Concentration 2009 Effluent 
Load 

(kg/year) 

Water 
Quality 

Guideline Mean St. Dev. Min. Max. 
Predicted 

153:1 
Dilution 2007 2008 

Conventional Variables          
alkalinity mg/L * * *       
biochemical oxygen 
demand mg/L O2 * * *       

carbonaceous 
biochemical oxygen 
demand 

mg/L O2 * * *       

chemical oxygen 
demand mg/L O2 * * *       

chloride mg/L * * *       
conductivity µS/cm * * *       
cyanide-SAD mg/L 0.002 0.003 0.002 0.001 0.0008 0.0039 0.000026 6.7  
cyanide-WAD mg/L 0.001 0.0009 0.001 0.0002 0.0007 0.0013 0.000009 3.9 0.001a 
fecal coliform CFU/100 mL * * *       
hardness (as CaCO3) mg/L 69 55 78 10.7 67.8 89.1 0.6 295,715  

ammonia mg/L N * * *     471 19.7a 

nitrate mg/L N * * *       
nitrite mg/L N * * *       
Kjeldahl nitrogen mg/L N * * *       
organic carbon, total mg/L 10.6 11.0 7.25 2.06 5 10 0.07 24,757  
oil and grease, total mg/L 1 2 3 1.28 2 5 0.2 9,844  
pH pH * * *      7.0 - 8.7 a 
sulphide mg/L 0.049 0.080 0.056 0.0089 0.05 0.07 0.0005 209  
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Table 3.6, continued      

Parameter 
Description Unit Code 

Mean Effluent 
Concentration 

2009 Effluent Concentration 2009 
Effluent 

Load 
(kg/year) 

Water 
Quality 

Guideline Mean St. Dev. Min. Max. 
Predicted 

153:1 
Dilution 2007 2008 

sulphate, dissolved mg/L 27 25 24 0.707 23 24 0.157 71,292  
total suspended solids mg/L * *        
Total Metals           
aluminum mg/L 0.144 0.063 0.0591 0.0153 0.0419 0.0918 0.0006 185  
antimony mg/L 0.00028 0.00028 0.000246 0.0000247 0.00021 0.00029 0.000002 0.9  
arsenic mg/L 0.0004 0.0004 0.0004 0.000104 0.00024 0.00049 0.000003 1.3 0.0125 ac 
barium mg/L 0.0088 0.0054 0.0059 0.00108 0.00436 0.00712 0.00005 20 0.5 b 
cadmium mg/L 0.0003 0.00015 0.00015 0.0000389 0.000091 0.000198 0.000001 0.5 0.00012 ac 
calcium mg/L 16.6 15.9 16.1 3.1 12.5 20.9 0.14 55,856  
chromium mg/L 0.0011 0.0010 0.000725 0.000389 0.0003 0.0013 0.000009 2.6  
chromium VI mg/L --- --- 0.001  0.001 0.001 0.000007 3.5 0.0015 b 
cobalt mg/L 0.00025 0.00060 0.00023 0.0000968 0.000157 0.000455 0.000003 0.9  
copper mg/L 0.0366 0.0264 0.0242 0.011 0.0118 0.0419 0.0003 74 0.003 a 
iron mg/L 0.0823 0.0811 0.0773 0.0251 0.047 0.118 0.0008 248 0.05 b 
lead mg/L 0.0012 0.0001 0.0008 0.000184 0.000588 0.00116 0.000008 2.5 0.14 a 
magnesium mg/L 6.5 6.0 6.7 1.43 4.71 8.66 0.06 23,285  
manganese mg/L 0.0329 0.0296 0.0265 0.00457 0.0192 0.0321 0.0002 89 0.1 b 
molybdenum mg/L 0.0012 0.0017 0.0008 0.000415 0.00033 0.00159 0.00001 2.5  
nickel mg/L 0.007 0.004 0.003 0.000734 0.00223 0.00446 0.00003 12 0.0071 b 
phosphorus mg/L 4.3 3.6 4.61 1.13 2.79 5.92 0.04 15,153  
potassium mg/L 13 13 12.8 1.93 9.05 14.7 0.1 43,157  
selenium mg/L --- 0.000261 0.000188 0.0000226 0.00014 0.00021 0.000001 0.6  
silver mg/L 0.00008 0.00004 0.00002 0.0000032 0.000015 0.000024 0.0000002 0.1 0.003 a 
thallium mg/L --- 0.0000022 0.000002 0.000000389 0.000002 0.000003 0.00000002 0.0  

tin mg/L 0.00073 0.00058 0.000463 0.000112 0.00035 0.00065 0.000004 1.6  
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Table 3.6, continued      

Parameter 
Description Unit Code 

Mean Effluent 
Concentration 

2009 Effluent Concentration 2009 
Effluent 

Load 
(kg/year) 

Water 
Quality 

Guideline Mean St. Dev. Min. Max. 
Predicted 

153:1 
Dilution 2007 2008 

zinc mg/L 0.0487 0.044 0.0448 0.00716 0.0342 0.0545 0.0004 152 0.01a 
Dissolved Metals          
aluminum mg/L 0.0291 0.0300 0.0317 0.00335 0.0258 0.0349 0.0002 0.0317  
antimony mg/L 0.00020 0.000201 0.000237 0.0000311 0.00019 0.00028 0.000002 0.000237  
arsenic mg/L 0.0004 0.0003 0.0003 0.000101 0.00023 0.0005 0.000003 0.000321  
barium mg/L 0.00486 0.00403 0.00493 0.00101 0.0038 0.00667 0.00004 0.00493  
cadmium mg/L 0.00021 0.000123 0.00015 0.000049 0.00009 0.000231 0.000002 0.5  
calcium mg/L 16.5 13.9 16.3 3.15 12.4 21.3 0.14 55,630  
chromium mg/L 0.00080 0.00062 0.00048 0.000205 0.0003 0.0009 0.000006 1.7  
cobalt mg/L 0.00021 0.00058 0.000211 0.0000919 0.000147 0.000433 0.000003 0.8  
copper mg/L 0.0179 0.0194 0.0177 0.0068 0.00921 0.0284 0.0002 56  
iron mg/L 0.041 0.050 0.055 0.0176 0.031 0.077 0.0005 183  
lead mg/L 0.0007 0.0006 0.000593 0.000129 0.00044 0.000792 0.000005 1.9  
magnesium mg/L 6.5 5.5 6.7 1.44 4.71 8.75 0.06 23,232  
manganese mg/L 0.0275 0.0243 0.0224 0.00529 0.0142 0.03 0.0002 75  
molybdenum mg/L 0.00095 0.00152 0.000778 0.000368 0.00026 0.00151 0.00001 2.3  
nickel mg/L 0.0069 0.0031 0.00335 0.000734 0.00219 0.00447 0.00003 12  
phosphorus mg/L 4.1 3.4 4.7 1.15 2.71 5.85 0.04 15,184  
potassium mg/L 12.5 11.8 12.8 1.97 9.22 14.7 0.1 42,406  
selenium mg/L --- 0.000206 0.000162 0.0000393 0.00012 0.00025 0.000002 0.5  
silver mg/L 0.00003 0.000017 0.0000154 0.0000141 0.000009 0.00006 0.0000004 0.1  
tin mg/L 0.0005 0.0005 0.000393 0.000056 0.0003 0.00048 0.000003 1.4  
zinc mg/L 0.0404 0.0363 0.0416 0.00597 0.0318 0.0497 0.0003 137  
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Table 3.6, continued      

Parameter 
Description Unit Code 

Mean Effluent 
Concentration 

2009 Effluent Concentration 2009 
Effluent 

Load 
(kg/year) 

Water 
Quality 

Guideline Mean St. Dev. Min. Max. 
Predicted 

153:1 
Dilution 2007 2008 

Organics           
bis(2-
ethylhexyl)phthalate mg/L --- 0.001 * * * * * * 0.016b 

dichloromethane mg/L --- 0.00225 * * * * * *  
trichloromethane mg/L 0.00131 0.00125 * * * * * * 0.0018b 
diethyl phthalate mg/L 0.00147 0.00087 0.000493 0.000215 0.0003 0.0008 0.000005 1.7  
Phenolic Compounds          
total phenols mg/L 0.003 0.003 0.004 0.00183 0.002 0.006 0.00004 14  

Notes 
1 As determined by Hayco (2005) 
n/a=not applicable 
--- =detected less than 50% 
a=BC Approved Water Quality Guideline 
b=BC Working Water Quality Guideline 
c=CCME Water Quality Guideline for the protection of Aquatic Life 
*concentrations are incorporated into compliance monitoring mean values presented in Table 3.4 
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4.0 BIOSOLIDS MONITORING 

4.1 Introduction 

The SPTP produces Class A biosolids in accordance with the pathogen reduction and vector attraction 
reduction processes in the BC MoE (2002) Organic Matter Recycling Regulations (BC OMRR).  These 
regulations define process and quality criteria for biosolids production and establish land application and 
distribution requirements.  The regulations are set to protect human and environmental health.  Biosolids 
are an end product of the sewage treatment process and are produced when solids (i.e., sludge) from the 
SPTP are first de-watered, followed by addition of lime for stabilization and pasteurization to kill bacteria.  
It is the pasteurized SPTP biosolids that the CRD monitors for compliance with the BC OMRR Class A 
and B limits.   

Biosolids are analyzed for metals and fecal coliforms, as they have regulatory limits under the BC OMRR.  
Additional parameters, such as pH, Globodera rostochiensis (golden nematode), moisture, nutrients and 
sulphate were also analyzed.  The CRD monitors pH to ensure that biosolids are not too acidic or basic 
prior to land application.  Golden nematodes are monitored because they are known to cause damage to 
food crops such as potatoes, tomatoes and eggplants (BC MoA&L, 2006) and the SPTP is located in an 
area (Central Saanich) known to harbour this organism (BC MoA&L, 2008).  Although there is a soil and 
plant quarantine in Central Saanich to prevent transportation of golden nematodes out of the area, the 
quarantine does not cover biosolids.  However, out of due diligence, the CRD monitors the SPTP 
biosolids to ensure that they are free of golden nematodes prior to transport out of the area.  Moisture, 
nutrients and sulphate are monitored simply to characterize the biosolids constituents.  

Biosolids were not continuously produced at the SPTP in 2009 (they were produced only in March, June, 
August and September).  When they were produced, they were transferred offsite to Hartland landfill for 
additional curing.  Cured biosolids were available for patrons of the landfill to take away for personal use 
as a soil amendment and are marketed as “Pengrow”.  On months that biosolids were not produced, the 
raw sludge from SPTP was hauled to Hartland landfill and disposed of as a controlled waste.  
Approximately 2,380 tonnes of sludge and 124 tonnes of biosolids were produced in 2009.  Until a full-
time beneficial use for the biosolids can be developed and implemented, sludge will continue to be 
disposed of at Hartland landfill when biosolids are not being produced.  CRD staff have been investigating 
a number of longer-term beneficial use options for the biosolids, including forest fertilization, 
manufacturing of soil products, composting and as a bioreactive layer of organic material in Hartland 
landfill cover. 

4.2 Methods 

The CRD sampled biosolids only during the months that they were produced in 2009 (i.e., March, June, 
August and September).  A monthly composite (consisting of daily grabs) was analyzed for moisture 
content, metals and other parameters (Appendix A).  A discrete grab sample was also collected during 
these months and analyzed for fecal coliforms and golden nematodes.  In 2009, samples were collected 
and analyzed after the lime and heat stabilization processes.  Parameters were selected according to 
requirements under the BC OMRR and results were compared to the BC OMRR Class A biosolids limits 
to assess the concentration of different substances.  Golden nematode sampling generally followed the 
methods outlined in the Golden Nematode Regulation of the Plant Protection Act (BC MoA&L, 1979).  
Detailed sampling and analytical methods can be found in CRD (2009b). 

4.3 Results and Discussion 

Biosolids results for 2009 are presented in Table 4.1.  The results indicate that the SPTP biosolids had 
concentrations well below the BC OMRR Class A biosolids limits for metals and pathogens.  This class 
rating identifies these biosolids as high enough quality that they could be applied to land with an approved 
land application plan under the BC OMRR.  Results are similar to previous years (e.g., 2000-2008). 
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OVERALL ASSESSMENT 

All biosolids results were below the BC Ministry of Environment Organic Matter Recycling Regulations 
(OMRR) Class A limits, indicating they could be applied to land with an approved land application plan.   

Table 4.1 Saanich Peninsula Treatment Plant Biosolids Analysis Results, 2009 
Results are presented in mg/kg dry unless otherwise indicated 

Regulated 
Parameters 

Class A 
Biosolids 

Limits* 
 

Frequency 
of 

Detection 
(%) 

Mean 
 Std. Dev. Min 

 
Max 

 

Biological Organisms 
fecal coliforms 

(MPN/100g) 1,000 0 n/a n/a <20 <20 

Globodera 
rostochiensis1 

(#/100 g) 
n/a 0 n/a n/a nd nd 

Metals 
arsenic 75 0 n/a n/a <10 <15 
cadmium 20 0 n/a n/a <1 <1.5 
cobalt 150 100 n/a n/a <4 <6 
lead 500 100 6.1 1.4 3.7 8.5 
mercury 5 100 0.19 0.05 0.087 0.27 
molybdenum 20 100 2.8 0.5 2.33 3.9 
nickel 180 0 n/a n/a <10 <15 
selenium 14 20 n/a n/a 1.1 <8 
zinc 1,850 100 126.5 28.1 77.1 176 

Unregulated 
Parameters 

Class A 
Biosolids 

Limits* 
 

Frequency 
of 

Detection 
(%) 

Mean Std. Dev. Min Max 

Conventionals 
pH n/a 100 12.27 0.05 12.18 12.34 
moisture n/a 100 54.7 3.5 47.2 59.4 

Metals 
aluminum n/a 100 2045 221 1,730 2,340 
antimony n/a 0 n/a n/a <20 <30 
barium n/a 100 41.5 11.7 21.3 57.4 
beryllium n/a 0 n/a n/a <1 <1.5 
bismuth n/a 0 n/a n/a <40 <60 
calcium n/a 100 308,733 34,761 249,000 386,000 
chromium n/a 13 n/a n/a <4 8.3 
copper n/a 100 221 45 158 310 
iron n/a 100 1,640 270 1,260 2,190 
lithium n/a 0 n/a n/a <4 <6 
magnesium n/a 100 2,575 207 2,170 2,910 
manganese n/a 100 56.2 10.5 40.7 71.9 

continued 
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Table 4.1, continued 

Unregulated 
Parameters 

Class A 
Biosolids 

Limits* 
(mg/kg) 

Frequency 
of Detection 

% 
Mean Std. Dev. Min Max 

phosphorus, 
dissolved n/a 100 2922 481 2120 3950 

phosphorus, total n/a 100 3637 533 2810 4300 
potassium n/a 93 887 261 <600 1280 
silver n/a 0 n/a n/a <4 <6 
sodium n/a 0 n/a n/a <400 <600 
strontium n/a 100 706 54 607 791 
thallium n/a 0 n/a n/a <0.5 <0.5 
tin n/a 0 n/a n/a <10 <15 
titanium n/a 100 14.3 4.2 8.1 22.2 
vanadium n/a 13 n/a n/a <4 8.7 

Nutrients 
nitrogen - ammonia n/a 100 72.9 26.2 32.6 113 
nitrogen - nitrate n/a 100 15.6 6.2 6.7 26.2 
nitrogen - total 

Kjeldahl n/a 100 1.74 0.27 1.25 2.13 

nitrogen - total n/a 100 1.7 0.4 1.25 2.3 
Notes 
1 Golden nematode 
nd = not detected 
n/a = mean concentrations were not calculated for parameters detected less than 50% of the time 
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5.0 SURFACE WATER MONITORING 

5.1 Fecal Coliforms 

5.1.1 Introduction 

The CRD conducts surface water monitoring for fecal coliforms adjacent to the SPTP wastewater 
discharge to assess the potential for human health risk to people participating in recreational activities 
(e.g., swimmers, kayakers) at the surface near the outfall.  In addition, monitoring data are used to assess 
potential risks to shellfish harvesting in the vicinity of the SPTP outfall (although there is no commitment in 
the LWMP to meet this standard outside of shellfish growing areas).  Finally, surface waters are 
monitored to ensure that the outfall diffuser is functioning as expected. 

Fecal coliform monitoring for the SPTP was initially included in the pre- and post-discharge assessment 
program (Aquametrix, 2000, 2001a).  The data collected during this program were used in the 
assessment of the need for effluent disinfection by the Technical Water Quality Review Panel (TWQRP). 

The TWQRP was formed in 1999 and included representatives from the Capital Health Region, 
Environment Canada and the CRD Environmental Services department.  The chair of the MMAG (at the 
time) attended meetings as a technical advisor to the panel.  The TWQRP reviewed the pre- and post-
discharge assessment fecal coliform results and determined that there was no need to disinfect the 
effluent to meet the primary contact recreation guideline (BC MoE 2006b).  The data were consistently 
below the value of 200 CFU/100 mL and did not show any patterns of exceedences.  However, the panel 
thought that there might be different situations in the future that could warrant a re-evaluation of the need 
for effluent disinfection, including any of the following scenarios: 

1. The SPTP flows reach an average daily flow of 15,000 m3/d (which represents 82% of the plant’s 
capacity). 

2. The MMAG recommends disinfection based on an effect noted in the on-going monitoring of the 
receiving environment. 

3. There is a significant degradation in effluent quality as measured by fecal coliform in the discharge 
relative to June 2000 to June 2001 period (i.e., significant defined as a ten-fold increase in the annual 
mean over a period of one year). 

4. The date is no later than 2011 (i.e., 10 years since the SPTP started operation). 

The CRD has conducted routine surface water fecal coliform monitoring since the completion of the pre- 
and post- assessment program as part of the WMEP.   

5.1.2 Methods 

CRD sampling technicians collected monthly surface water samples for fecal coliforms in 2009 using an 
eight metre research vessel positioned using a differential global positioning system.   

The first two weeks of each month were targeted for sample collection.  Sampling was scheduled to occur 
during periods of slack or weak tidal current and was timed to coincide with peak morning wastewater 
flows (i.e., periods where the highest concentrations of fecal coliforms would be expected to occur).  
However, weather delays sometimes resulted in sampling during moderate to high currents.  Sample 
collection during different tidal cycles has, however, repeatedly shown similar fecal coliform results (CRD, 
2002-2009a).  A total of 24 stations at different distances from the outfall terminus and along the shoreline 
of Bazan Bay and James Island were sampled, in addition to two reference stations situated adjacent to 
Sidney Island (Figure 5.1) (total of 26 stations).  Station codes describe the distance from the outfall 
terminus in metres with compass direction (i.e., 100N=100 metres north of the outfall) or the proximity to a 
particular landmark (e.g., AD=Amity Drive).  Additional information on sampling and analytical methods is 
found in CRD (2010c).  Samples were collected at each station in sterile wide mouth bottles at a depth of 
one metre using a sampling pole.  Bottles were placed in the pole holder with the lid removed, submerged 
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to collection depth, brought to the surface, and then excess water poured off before the lid was screwed 
on tightly.  QA/QC procedures included the careful manipulation of bottles to avoid contamination of inner 
surfaces, including the lid, and the collection of three duplicate samples on a monthly basis (i.e., 10% 
replication).  The station location of the duplicates was rotated through all sample locations over the 
course of the year. 

Sampling technicians made field observations during each sampling event.  Observations such as surface 
debris, weather conditions and marine animals that could potentially influence the fecal coliform samples 
were recorded and are presented in CRD (2010c). 

Fecal coliforms were enumerated using 0.45 µm membrane filters on mFC medium at 44.5°C for 
24 hours.  Results were evaluated against the value used in the BC MoE (2010) Approved WQG for 
recreational primary contact and the values used in the Environment Canada Canadian Shellfish 
Sanitation Program (CSSP) standard for shellfish growing and harvesting areas (CFIA, 2008).  
Comparisons to these values were conducted to evaluate whether the fecal coliform concentrations in 
surface waters were above benchmarks for potential effects on recreation and shellfish harvesting.  The 
BC MoE guideline is based on the geometric mean of five samples collected in 30 days not exceeding 
200 CFU/100 mL.  The CSSP shellfish standards involve collecting a minimum of 15 samples from each 
station and calculating the median or geometric mean fecal coliform most probable number (MPN) for 
each station.  Station median or geometric mean results should not exceed 14 MPN/100 mL and no more 
than 10% of the individual samples should exceed 43 MPN/100 mL (CFIA, 2008).   

It is important to note that the SPTP results are not directly comparable to the BC guideline or CCSP 
shellfish standards. The SPTP sampling frequency (i.e., once per month) is not adequate for a direct 
comparison to the BC guideline and the analytical method used determines colony-forming unit (CFU) 
concentrations and not most probable number (MPN) concentrations (as described in the CSSP shellfish 
standards).  It should be noted that CFU and MPN concentrations, which result from using different 
methodologies for enumerating fecal coliforms, are not the same (Gronewold and Wolpert, 2008) but are 
similar enough at lower fecal coliform concentrations (as in SPTP surface water samples) that they are 
comparable (Warrington, 1988). 
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5.1.3 Results and Discussion 

The CRD collected monthly surface water samples as part of the 2009 WMEP.  Results show that most 
stations had very low concentrations of fecal coliforms throughout 2009 (Table 5.1 and Figure 5.2).  
Twelve measurements out of 312 were at or above the value of 14 CFU/100 mL.  

These results are generally consistent with previous studies (CRD, 2002–2008 and 2009a) and also fall 
within the values measured by the CRD’s Stormwater, Harbours and Watershed Program (CRD, 2010d) 
and the Vancouver Island Health Authority (VIHA).  VIHA’s Health Protection and Environment Services 
routine beach sampling program samples the near shore environment in Bazan Bay, focusing on waters 
that are most commonly used for recreation.   

All station annual geometric means were one or two orders of magnitude (10 to 100 times) lower than 14 
and 200 CFU/100 mL, with a value of 1 or 2 CFU/100 mL at each station (Table 5.1; Figure 5.2).  In 
addition, all surface water fecal coliform concentrations were below the conservatively predicted 
environmental concentration of 503 CFU/100 mL (Table 3.4) after the minimal initial dilution (153:1) 
(Hayco, 2005) was applied to the mean effluent fecal coliform concentration.  Overall, sampling results 
and dye study results (Hayco, 2005) indicate that the plume is predominantly trapped below the surface 
and that the adverse health effects from recreational primary contact activities or the consumption of 
shellfish are not likely.  However, an area of approximately 3.75 km2 around the outfall is closed for 
shellfish harvesting as standard Fisheries and Oceans Canada (DFO) procedure near industrial and 
sanitary wastewater outfalls.  Shellfish closures have a minimum radius around an outfall of 300 m.  
Closure areas are usually larger near bigger urban centers, as around the SPTP outfall, where there are 
other potential sources of bacterial contamination (e.g., stormwater outfalls). 

CRD staff compared the conditions that could trigger the re-evaluation of the need for effluent disinfection 
(Section 5.1.1) to the 2009 data.  Most of these conditions were not met in 2009.  The one exception is 
that two of the current MMAG members have expressed concern that the CRD’s sampling frequency 
does not meet the specific sampling frequency requirements of the BC MoE recreational guideline and 
CSSP shellfish standard.  The rationale for the CRD’s current monthly sampling frequency is to collect 
samples during the potential oceanographic conditions where fecal coliforms could be the highest near 
the surface (i.e., where recreational activities occur) and to regularly monitor the effectiveness of the 
outfall diffuser.  The MMAG and BC MWLAP (currently the MoE) agreed with this frequency when the 
SPTP WMEP was originally designed.  The current quality of the effluent and the low fecal coliform 
concentrations measured in marine waters around the outfall indicate that more intense sampling over a 
30-day time period (as specified in the BC MoE guideline and CSSP standard) would be unlikely to show 
different results.   

OVERALL ASSESSMENT 

Overall, the 2009 fecal coliform results indicated that the outfall plumes were predominantly trapped 
below the ocean surface and the diffusers were working as expected during sampling events.  In addition, 
the potential for human exposure to high fecal coliform concentrations from the wastewaters is low around 
the outfalls as demonstrated by geometric mean results that were below thresholds used to assess 
potential human health risks in surface waters.  Effects on shellfish consumers were also not expected. 
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Table 5.1 Saanich Peninsula Treatment Plant Surface Water Fecal Coliform Concentrations (CFU/100 mL), 2009 
Individual results above 14 CFU/100 mL (CFIA, 2008) are indicated in grey shading and results over 200 CFU/100 mL (BC MoE, 2010) are 
indicated in black. 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Geometric 

Mean  
(Jan-Dec) 

OUTFALL 5 16 <1 1 <1 <1 <1 3 <1 1 1 2 1 
100N 70 <1 <1 2 1 <1 <1 <1 1 2 1 1 1 
100S 7 10 <1 91 2 2 <1 <1 1 1 2 3 2 
200NE 78 <1 <1 <1 <1 <1 1 16 <1 <1 <1 1 1 
200NW 8 <1 2 1 <1 <1 1 <1 3 1 1 1 1 
200SE 5 6 <1 1 1 <1 1 1 2 <1 2 2 1 
200SW 1 <1 <1 <1 <1 <1 <1 <1 <1 1 3 2 1 
400E 4 <1 <1 <1 <1 <1 <1 2 17 1 <1 2 1 
400N 43 <1 1 3 2 <1 1 2 1 3 <1 1 2 
400S <1 1 2 2 <1 <1 <1 <1 83 1 2 2 1 
400W 4 <1 1 2 <1 1 <1 <1 1 <1 <1 <1 1 
800N 30 <1 1 <1 1 <1 <1 1 5 <1 <1 1 1 
800S 3 <1 <1 <1 <1 <1 <1 <1 69 <1 <1 1 1 
800W 4 <1 <1 1 <1 <1 <1 <1 2 2 3 <1 1 
AD 4 <1 1 <1 1 1 1 2 2 4 1 1 1 
JIBR 5 4 <1 <1 <1 <1 <1 <1 1 2 1 3 1 
JIN <1 <1 1 5 <1 <1 <1 <1 1 <1 <1 1 1 
JIT 2 <1 1 <1 <1 <1 1 <1 <1 2 <1 2 1 
MR 1 <1 <1 1 <1 2 <1 12 2 2 7 <1 1 
RC 4 1 7 <1 <1 <1 2 4 6 <1 1 <1 1 
SB <1 1 1 <1 2 <1 <1 1 1 10 <1 3 1 
SW 1 <1 <1 8 18 4 4 1 3 1 <1 2 2 
TB 8 <1 13 2 <1 1 5 3 4 <1 <1 2 2 
TPN <1 <1 1 1 14 1 3 <1 2 3 <1 <1 1 
REF1 <1 <1 <1 <1 <1 <1 1 1 1 2 <1 <1 1 
REF2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 
Notes 
AD=Amity Drive, JIBR=James Island Big Rock, JIN=James Island North, JIT=James Island Tip, MR=MacTavish Road, RC=Reay Creek, SB=Saanichton Bay, SW=Sidney Wharves, 
TB=Tulista Breakwater, TPN=Turgoose Point North, Ref 1=Reference Station 1, Ref 2=Reference Station 2 East of Sidney Spit 
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5.2 Nutrients 

5.2.1 Introduction 

The CRD’s primary objectives of the nutrient monitoring program are to assess the concentration of 
nutrients in the receiving waters in the vicinity of the SPTP outfall and ensure that nutrients from the 
SPTP are not at levels that could cause enrichment/eutrophication of marine waters.  In addition, the pre- 
and post-discharge assessment program (Aquametrix, 2000, 2001a), and the subsequent receiving 
environment monitoring programs (CRD, 2002-2008 and 2009a), have shown a large seasonal variability 
in nutrient concentrations in Bazan Bay.  An additional objective of this component is therefore to monitor 
the natural variability of nutrients in Bazan Bay marine waters. 

In 2004, the MMAG reviewed the nutrient data collected in the pre- and post-discharge assessment 
programs and the subsequent monitoring from 2001 to 2003.  The group determined that monthly 
monitoring at a station directly above the outfall terminus and a reference station was sufficient to meet 
the above objectives.  However, recognizing that increasing flows to the treatment facility have the 
potential to cause effects on receiving environment nutrient levels, a plan with conditions that could 
precipitate the re-evaluation of the need for a comprehensive nutrient monitoring program was developed.  
If the following conditions are met, a re-evaluation will be undertaken: 

1. The SPTP flows reach a mean daily flow of 15,000 m3/d (which represents 82% of the SPTP 
capacity; or 

2. the MMAG recommends re-evaluation based on an effect noted in the on-going monitoring of 
wastewater or the receiving environment; or 

3. there is a significant degradation in effluent quality as measured by total nitrogen loading (significant 
defined as a doubling of the mean annual total nitrogen (i.e., TKN + NOx) loading as compared to the 
mean loading from 2001 to 2003); or 

4. no later than 2014 (i.e., 10 years since the nutrient monitoring program commenced). 

5.2.2 Methods 

CRD sampling technicians collected nutrient samples at one station directly above the outfall terminus 
and the reference station east of Sidney Spit (Figure 5.1) in conjunction with the monthly fecal coliform 
sampling events.  At each of the two stations, samples were collected at one, three, five, seven and 10-
metre depths using a Niskin bottle; all depth samples were composited on board into one depth-
integrated sample per station.  The rationale for compositing the samples at each station was based on 
the results from the pre- and post-discharge assessment program that showed little variation in nutrient 
concentration between these depths.  In addition, results from conductivity, temperature and density 
(CTD) measurements taken during the pre- and post-discharge assessment program indicated that the 
measurements taken within the top 10 metres are all typically contained within the mixing zone (i.e., 
shallower than the thermocline) (Aquametrix, 2000, 2001b).   

The suite of nutrient parameters CRD environmental staff selected for monitoring in the marine receiving 
environment reflects the suite of nutrients in the SPTP wastewater monitoring program.  Both programs 
monitor ammonia, total Kjeldahl nitrogen (TKN), nitrate, nitrite and dissolved and total phosphorus.  While 
some nutrients may not be relevant in the marine receiving environment (e.g., ammonia is measured in 
wastewater, but is primarily found in the ammonium form in marine waters), they are monitored 
regardless to allow for direct comparison to the wastewater monitoring results.  This suite of nutrients has 
also been monitored since before the SPTP commenced discharging into Bazan Bay as part of the pre-
discharge monitoring program.   

Nutrient analyses were performed at the SPTP laboratory using methodology as described in APHA 
(1992).  TKN and ammonia samples were not filtered prior to analysis and are presented in the results 
section as total mg/L nitrogen (mg/L N) and total µmol/L N.  Nitrate and nitrite were filtered prior to 
analysis and are presented in the results section as total mg/L nitrogen (mg/L N) and total µmol/L N.  
Total and dissolved phosphorus are presented in the results section as total and dissolved mg/L 
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Figure 5.9 Concentration of Total Organic Carbon at Outfall and Reference Station, 2009 

 

 

Figure 5.10 Conductivity at Outfall and Reference Station, 2009 
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Figure 5.11 Comparison of 2002-2008 to 2009 Ammonia Concentrations between Seasons (mean 
+ standard deviation) 

 

Figure 5.12 Comparison of 2002-2008 to 2009 Total Kjeldahl Nitrogen Concentrations between 
Seasons (mean + standard deviation) 
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Figure 5.13 Comparison of 2002-2008 to 2009 Nitrite Concentrations between Seasons (mean + 
standard deviation) 

 

Figure 5.14 Comparison of 2002-2008 to 2009 Nitrate Concentrations between Seasons (mean + 
standard deviation) 
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Figure 5.15 Comparison of 2002-2008 to 2009 Total Phosphorus Concentrations between 
Seasons (mean + standard deviation) 

 

Figure 5.16 Comparison of 2002-2008 to 2009 Dissolved Phosphorus Concentrations between 
Seasons (mean + standard deviation) 
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6.0 OVERALL CONCLUSIONS 

Overall, the results of the WMEP monitoring conducted in 2009 do not indicate any significant negative 
effects from the SPTP discharge on the Bazan Bay receiving environment.  

The CRD conducted wastewater monitoring on a regular basis to profile the chemical and physical 
constituents of influent and effluent.  Influent and effluent quality was within expected ranges and met 
operating certificate compliance requirements and treatment plant objectives.  All priority substances for 
which there are BC WQG met these guidelines after estimated minimum initial dilution of the effluent was 
factored in, with most substances meeting the guidelines before minimum initial dilution.  This indicates 
that the substances measured in the effluent were not likely at concentrations high enough to be of 
environmental concern. 

CRD analyzed biosolids for fecal coliforms, golden nematode and metals in 2009.  All results complied 
with BC OMRR, indicating that these biosolids could be applied to land with an approved land application 
plan. 

Surface water monitoring results showed that most stations had very low concentrations of fecal coliforms 
throughout 2009.  Station geometric means were 1–2 CFU/100 mL for all stations in 2009, indicating that 
adverse health effects from recreational primary contact activities or shellfish consumption were not 
expected. 

There were no distinguishable differences in nutrient concentrations between the outfall terminus and the 
reference station in 2009.  As was observed in previous monitoring years, high temporal variation was 
evident in the data.  Monitoring results were within the ranges measured in previous monitoring years and 
those of the pre- and post-discharge assessment programs.  Overall, there was no evidence of nutrient 
enrichment in the receiving environment resulting from the SPTP discharge. 
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