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MEMORANDUM
TO: Ian Whitehead, P.Eng.
McElhanney Consulting Services Ltd.
495 Sixth Street, Courtenay, B.C., VON 6V4
FROM: Dayton & Knight Ltd.
DATE: October 3, 2008

RE: CVRD Sewerage Master Plan Update Study
Recent Evolution of Regulatory Framework

1.0 DISCHARGES TO SURFACE WATER

Current regulatory criteria for treated wastewater discharges to surface waters are based on
existing provincial regulations, which are set out in the Municipal Sewage Regulation (MSR) of
the Environmental Management Act. Impending federal regulations for wastewater discharges
are expected to be enacted in the near future. In addition, the B.C. Ministry of Environment

intends to review and possibly revise the MSR.

Recent (2007) amendments to the MSR mere mainly matters of clarification and editing. A wide
range of potential review and amendment items has been identified for the upcoming MSR
review, including harmonization of the MSR with the new federal regulations and with the
recently amended Ministry of Health Sewerage System Regulation, which applies to smaller
wastewater discharges to ground disposal (see Section 2.0 of this Memorandum). The MSR
review will consist of a five-step process, namely scoping, publication of a Policy Intentions
Paper for Consultation, consultation with stakeholders and the general public, drafting of
revisions for review by the Minister and Lieutenant Governor-in-Council, and implementation.

The schedule for conducting the MSR review is not known at this time.

Information regarding the existing provincial regulations and the impending federal regulations

for discharges of treated wastewater to surface water is summarized below.
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1.1 Provincial Regulations and Guidelines
The Municipal Sewage Regulation (MSR) administered by the Ministry of Environment
(MOE) applies to all discharges to surface water and to discharges to ground in excess of
2275 m’/d (MOE, 1999). The effluent criteria for discharges of treated wastewater to
surface waters (based on the MSR) are summarized in Table 1-1. For the discharge from
existing CVRD WWTP, the criteria for open marine waters are applicable.
TABLE 1-1
EFFLUENT REQUIREMENTS FOR DISCHARGES TO SURFACE WATERS
Effluent Criteria for Discharges to Surface Waters'
Maximum Daily Flow 50 m%d or greater Maximum Daily Flow less than 50 m%d
Streams, Rivers & o Streams, Rivers & .
Parameter Estuaries Marie Estuaries Marinc
s e Open Embayed — i Open Embayed
Dﬂg.‘;‘;“- piion | Marine Marine | Dioio® D‘llg_“l?“ Marine Marine
) ‘ Waters Waters . ! Waters Waters
Treatment Requirement Secondary High Secondary | Secondary | Secondary High Primary Secondary
Quality Quality
Secondary Secondary
BOD; (milligrams/litre) 45 10 45 45 45 10 130 45
TSS (milligrams/litre) 45 10 45 45 45 10 130 45
pH 60-90 69—90 60-9‘0 60—90 = - e -
Disinfection see’ - see’ see’ see’ e see’ see’
Total Phosphorus (mg P/L) 1.0* 1.0% - - - _ - -
Orthophosphate (mg P/L) 0.5* 0.5¢ - = = - - =
Ammonia see’ i see’ see’ = - e -

Effluent quality standards for all receiving water discharges are based on the use of an outfall which provides a combination of depth and
distance to produce a minimum 10:1 initial dilution within the mixing zone.

Dilutions less than 100:1 will require an environmental impact study to determine if effluent quality needs to be better than tabulated. Where the
dilution ratio is below 40:1 and the receiving stream is used for recreational or domestic water extraction within the influence of the discharge,
discharge will not be permitted unless an environmental impact study shows that the discharge is acceptable and no other solutions are available.
For discharges to recreational use waters, fecal coliform <200 MPN/100 mL. Where domestic water extraction occurs within 300 m of a
discharge, fecal coliform < 2.2 MPN/100 mL with no sample exceeding 14 MPN/100 mL. Where chlorine is used, dechlorination will be
required. Wherever possible alternate forms of disinfection to chlorine should be implemented.

The total and orthophosphate criteria may be waived if it can be shown from an environmental impact study that receiving waters would not be
subject to an undesirable degree of increased biological activity because of the phosphorus addition. Alternatively, an environmental impact
study may show that lower effluent concentrations than are tabulated are necessary, or that a mass load criteria may be needed.

The allowable effluent ammonia concentrations at the "end of pipe" must be determined from a back calculation from the edge of the initial
dilution zone. The back calculation must consider the ambient temperature and pH characteristics of the receiving water and known water

quality guidelines.
Table 1-2 shows the allowable concentrations of microbiological indicators in accordance
with the Ministry of Environment Water Quality Guidelines (British Columbia Approved

Water Quality Guidelines, 2006 Edition) for recreational use and for the protection of

shellfish waters.
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TABLE 1-2
WATER QUALITY GUIDELINES FOR MICROBIOLOGICAL INDICATORS

Number of Organisms per 100 mL
Recreation,
Indica.tor Aquatic life — shellfish harvesting 1 secondary contact, Recreation,
Organism crustacean primary contact
harvesting
90" percentile median geometric mean * geometric mean?
Escherichia coli <43 <14 < 385 <77
Enterococci <11 <4 <100 <20
Fecal coliforms <43 <14 none applicable <200

Measured outside the initial dilution zone.
2 The geometric mean is a type of mean or average, which indicates the central tendency or typical value of set of numbers. The n

numbers are multiplied and then the nth root of the resulting product is taken, where n = count of numbers in the set.

The following toxicity standards are based on the MSR, Part 4 Standards for Effluent

Reuse and Discharges to the Environment.

9 (1) A person must not discharge effluent, unless
(a) the discharge passes a 96 hour LC50 bioassay test as defined by Environment
Canada’s Biological Test Method: Reference Method for Determining Acute
Lethality of Effluents to Rainbow Trout, Reference Method, EPS 1/RM/13, or
(b) if the discharge fails a bioassay test described in paragraph (a), the discharge
passes a test conducted as a follow up according to requirements set out in

Schedule 6 of the MSR.

(2) Subsection (1) does not apply if
i.  the discharge is to ground,
ii.  the discharge quality meets a maximum BODs not exceeding 10 mg/L and a
maximum TSS not exceeding 10 mg/L,
iii.  the discharge does not exceed a maximum daily flow of 5,000 m*/d and the
discharger demonstrates to the satisfaction of a director that the discharge does
not adversely affect the receiving environment,

iv.  the discharge is to open marine waters,
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1.2

v.  the discharge is diluted such that at the outside boundary of the initial dilution
zone the dilution ratio exceeds 100:1 and the discharger demonstrates to the
satisfaction of a director that the discharge does not adversely affect the
receiving environment,

vi. reclaimed water is being provided or used in accordance with this regulation, or
vii.  the discharger demonstrates to the satisfaction of a director that the discharge

does not adversely affect the receiving environment.

(3) If subsection (1) applies, a person must not discharge effluent unless the discharge is
monitored for toxicity in accordance with the requirements of Schedule 6, Table 3 in

the MSR.

Federal Regulations and Guidelines

The Canadian Council of Ministers of the Environment (CCME) is developing a Canada-
wide Strategy for the Management of Municipal Wastewater Effluent. As discussed at
the beginning of Section 1.0, the B.C. Ministry of Environment intends to review the
Municipal Sewage Regulation (MSR) with a view to harmonizing the provincial MSR
with the CCME strategy. The CCME strategy focuses on effluents released from
wastewater treatment systems and overflows from sewer collection systems. National
performance standards will be regulated under the Fisheries Act and in provincial and
territorial regulatory instruments. The following discharge levels are expected to be

defined in the federal regulations:

e BODs maximum effluent average discharge level 25 mg/L

o TSS maximum effluent average discharge level 25 mg/L

o residual chlorine = maximum 0.02 mg/L

e acute toxicity include specific requirements and timelines to identify and

reduce toxicity in cases of acute toxicity test failure

‘ II |
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1.3

14

e ammonia include specific requirements if acute toxicity test failure is due
to ammonia that would authorize discharge of ammonia in

effluent based on receiving environment considerations.

Monitoring of the environment and timelines to achieve effluent discharge levels are
based on risk while considering elements such as sensitivity of the receiving
environment, size and composition of the effluent release. In the long-term, the
wastewater effluent discharge levels require wastewater treatment systems equivalent in

performance to secondary treatment with advanced treatment if required.

The strategy also includes source control measures to preventing the entry of pollutants
into the wastewater system (see Section 5.0 of this Memorandum). An action plan for
wastewater systems on how to manage overflows from the combined sewers and how to

achieve the effluent discharge levels within a 30 year timeline would be required.

Combined Sewer and Sanitary Sewer Overflows

Requirements for control of combined sewer overflows (CSOs) and sanitary sewer
overflows (SSOs) are set out in the MSR, Schedule 1, Parts 15 and 16, respectively. The
requirements are that an SSO (or CSO) shall not be allowed to occur during storm or

snow melt events with less than a 5-year return period.

Control of Inflow and Infiltration

The B.C. Municipal Sewage Regulation (MSR) specifies that, where the maximum daily
flow at treatment facilities exceeds two times the average dry weather flow during storm
or snowmelt events with less than a 5-year return period, inflow and infiltration (I&I) to
the collection system is deemed excessive and specified actions must be taken to reduce

I1&I must be taken.

&
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1.5

1.6

Pumping Stations

The B.C. Municipal Sewage Regulation (MSR) includes the following design standards

for wastewater pumping stations:

e minimum of 2 pumps with each pump capable of pumping peak design flows;

e for larger stations with multiple pumps, the station must have sufficient capacity to
pump peak design flows with the largest pump out of service;

e for two-pump stations, a receptacle for a portable generator must be provided;

e for multiple-pump stations, an on-site generator must be provided; and

e provision must be made so that standby power is activated prior to the hydraulic

capacity of the pump station being exceeded.

Canadian Shellfish Sanitation Program

The federal, provincial and municipal governments are currently engaged in an initiative
to strengthen the Canadian Shellfish Sanitation Program (CSSP), which will result in
enhanced food safety for consumers of shellfish harvested from areas that may be
affected by failures of wastewater treatment plants. Where operational failures of
wastewater treatment plants can occur and potentially contaminate nearby harvest areas,
it is critical that timely and effective response measures are in place to prevent any

affected shellfish from reaching domestic and international companies.

The CSSP partners are developing an implementation protocol with the following key

elements:

i) the development of area-specific “management plans,” which will outline collective
responsibilities and a process for timely failure detection, notification, and response;
and

ii) enhanced food safety controls by shellfish processing plants.

dic
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1.7

2.0

The protocol will be implemented in a step-wise, area-by-area manner across Canada.
Eight harvest areas, including three in British Columbia (around the Ladysmith, Crofton
and Chemainus wastewater treatment plants), are scheduled for implementation before

the end of 2008 as the first phase of the initiative.

Summary of Surface Discharge Criteria

As described in the preceding sections, minimum standards for secondary treatment are
set out in provincial and (impending) federal legislation. The provincial regulation will
be reviewed and possibly revised in the near future. For the purpose of this study, the
provincial and federal standards for secondary treatment (whichever is the more
stringent) are proposed as a minimum for discharges to surface water. Disinfection to
meet the recreational and shellfish standards set out in the Provincial Municipal Sewage
Regulation, the British Columbia Approved Water Quality Guidelines (criteria), and the
Canadian Shellfish Sanitation Program may also be necessary, depending on the location
of the outfall discharge. Advanced treatment such as effluent filtration and/or nutrient
removal may also be required if discharges to sensitive receiving waters (e.g., streams,

embayed marine waters) is contemplated.

DISCHARGES TO LAND

Disposal of treated wastewater effluent to land is normally accomplished by the use of a network

of buried, perforated pipes (commonly referred to as drain fields, disposal fields, or tile fields)

that allow the effluent to seep into the surrounding soil. This type of system is designated

“onsite”, since wastewater is treated and disposed of within individual lots or parcels. The level

of treatment required prior to ground disposal depends on the nature of the site and on the

sensitivity of the receiving environment (e.g., the potential for groundwater contamination).

Treatment systems vary in complexity from simple septic tanks to small off-the-shelf treatment

facilities (commonly called “package plants”).

e
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2.1 Ground Disposal Systems Regulated under the Health Act

Ground disposal systems with design flows of less than 22.75 m*/d (ie., single home
systems and community systems servicing up to about 50 or 60 homes) are administered
by local Health Authorities under the Health Act. In 2005 the Sewerage System
Regulation (SSR) replaced the old Sewage Disposal Regulation. The SSR requires that
“authorized” (properly qualified and certified) persons certify that certain actions have
been done or will be done in accordance with “standard practice”, where standard
practice is defined to mean “a method of constructing and maintaining a sewerage system
that will ensure that the sewerage system does not cause, or contribute to, a health
hazard.” This differs from the former approach under the Sewage Disposal Regulation,
in that the new SSR transfers responsibly for certification of systems design and
construction to industry, where the Ministry of Health was responsible for monitoring

and enforcement under the old regulation.

The SSR refers to the the Sewerage System Standard Practice Manual (SPM) recently
published by the Ministry of Health. The SPM contains guidelines to be followed by
authorized persons for design, installation, operation and maintenance of ground disposal
systems that are administered under the Health Act. The SPM, first introduced in 2005 as
V1, is periodically updated and revised by the B.C. Onsite Sewage Association
(BCOSSA) Technical Review Committee for the Ministry of Health. The most recent
version of the SPM (V2) was published in 2007. Alternative forms of standard practice
other than those set out in the SPM can be undertaken to meet the requirements of the

SSR, provided that the alternative practices are certified by authorized persons.

The old Sewage Disposal Regulation set out requirements for ground disposal based on
soil percolation rates and total length of drain pipe; an area for a standby (redundant)
disposal field was also required. The new Sewerage System Regulation is based on an
evaluation of soil characteristics and soil hydraulic conductivity as well as soil
percolation rate, to determine the allowable soil hydraulic loading rate, (i.e., infiltration

trench bottom area), rather than on drain pipe length; in addition, the soil linear loading
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2.2

rate (i.e., movement of effluent away from the discharge area) must be evaluated under
the new regulation. No standby disposal field is required under the new Regulation.
Treatment standards are set out in the SPM, with the level of treatment required
depending on site constraints. Monitoring of system performance and system
maintenance requirements are identified in the SPM, where this was absent from the old

Sewage Disposal Regulation.
Ground Disposal Systems Regulated under the Environmental Management Act

The Municipal Sewage Regulation (MSR) of the Environmental Management Act applies
to discharges to ground that are equal to or greater than 22.75 m’/d. The effluent class
definitions for ground disposal systems according to the MSR are shown in Table 2-1.
The minimum drainage pipe length for the designated effluent classes are shown in Table
2-2. As discussed above, the requirements for ground disposal systems set out in the
MSR are based on soil percolation rate and are similar to the standards that were
contained in the old Sewage Disposal Regulation (now replaced by the new Sewerage
System Regulation). Similar to the old Sewage Disposal Regulation, the MSR requires
that two disposal fields, each capable of handling the design flow, be installed and that a
standby area for a third field be set aside. The impending review of the MSR may result
in revision of the ground disposal requirements that are more closely aligned with those

in the new sewage system regulation.

“dlc
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TABLE 2-1
EFFLUENT CLASS DEFINITION’

Effluent Quality Parameters (maximum values)?
Effluent » BOD; | Tss | Fecal Coliform(number | pyppigipy Nitrogen
Class Description (mg/L) (mg/L) of feca coliform (NTU) (mg/L)
organisms/100 mL)
A High quality secondary 10 10 median 2.2 average 2 nitrate-N 10
(drinking water well any sample 14 any sample 5 total N 20
within 300 m)

B high quality secondary 10 10 3 N/A N/A

secondary 45 45° N/A* N/A* N/A*

typical septic tank N/A* N/A* N/A* N/A* N/A*

' from B.C. Municipal Sewage Regulation (1999), Schedule 4.

Table 5-5.

N/A means not applicable.
for lagoon systems the maximum TSS level must not exceed 60 mg/L.

continuous effluent quality monitoring required for Class A and Class B.
A fecal coliform limit of 400/100 mL applies to discharges designed to meet the requirements of Row 2 to

TABLE 2-2
MINIMUM DRAINAGE PIPE LENGTH'

Number of metres of drainage pipe for each 10 m’/d of Maximum Daily
Flow for percolation rates shown

Percolation rate; ze 5" 10 15 20 25 30°
minutes/25 mm
Effluent Class Prior to 50 75 100 110 120 135 150
Application: A, B or C
Effluent Class prior to 120 215 280 320 360 400 430
Application: D

1
2

from B.C. Municipal Sewage Regulation (1999), Schedule 4.

for discharges equal to or greater than 37 m’/d only, if the soils are well drained and if the depth to groundwater
including any groundwater mounding effect is greater than 1.0 m below the bottom of the drainage trench, a
qualified professional may design the ground disposal system with deeper narrower trenches and the drainage
pipe length may be reduced to a value equal to the product of Table 5-4 pipe length and a factor of 1/H*’ or 0.8
(whichever factor is greater), where H is the drainage trench depth below pipe invert in metres.

percolation rates less than 2 minutes per 25 mm are too fast for adequate renovation and drainfields will not be
permitted, unless hydrogeological studies show that local groundwater quality can be met at the property
boundary. For discharges of less than 37 m’/d only, use of AMERICAN SOCIETY OF TESTING
MATERIALS C33 sand mounding or AMERICAN SOCIETY OF TESTING MATERIALS C33 sand-filled
trenches to reduce percolation is permitted if Class B or A effluent is discharged by pressure distribution.
percolation rates more than 20 minutes per 25 mm require the construction to be supervised by a qualified
professional to have been carried out in a manner which has not reduced the trench wall permeability unless, for
discharges less than 37 m%/d only, the native undisturbed permeable soil depth exceeds 1.35 m.

dlc
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2.3 Ministry of Community Services Requirements

The Ministry of Community Services requires that local governments meet the following
requirements in order to be eligible for infrastructure funding assistance for wastewater

projects from the Province:

e enact a bylaw which applies to all areas within the boundaries under jurisdiction of
the applicant that requires community sewer service to all new lots of less than one

hectare; or

e an approved (by Minister of Environment) Liquid Waste Management Plan (LWMP)
for decentralized wastewater - the LWMP must address on-site sewage in a
sustainable fashion, with the understanding that on-site sewage systems will be
considered as permanent infrastructure - the LWMP must be supported by
appropriate bylaws (OCPs, zoning, subdivision standards, etc.), and at a minimum,

the LWMP will address:

- where the recipient is proposing development of new properties that will not
receive community sewer, and the cumulative hydraulic loading from onsite
sewage disposal systems can be safely and sustainably handled by the overall
soils environment,

- acommunity plan for the management and maintenance of onsite septic systems,

- abiosolids management plan, and

- aseptage collection plan.

3.0 RECLAIMED WATER

Historically in British Columbia, and generally throughout North America, the emphasis in

wastewater management in the past has been to provide sufficient treatment to allow disposal of

g Dayton & Knight Ltd.
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effluent in order to protect public health and the environment. With the exception of some arid
southern states in the U.S., the emphasis has been on disposal of effluent to water or to land.
Treated wastewater is now being looked upon as a resource that should be beneficially reused
where feasible. This evolving approach contrasts with wastewater disposal practices that
currently prevail. An appropriate level of treatment and monitoring for various reuse
applications is important for protection of public health and the receiving environment. With
effective source control programs coupled with adequate and reliable treatment, effluent can be
beneficially reused. Treatment plants designed for water reuse are more appropriately classified

as water reclamation plants.

Standards for the use of reclaimed effluent in British Columbia were adopted in July 1999, and
are administered by the Ministry of Environment (MOE) under the standards set out in the
Municipal Sewage Regulation (MSR). The MSR standards for water reuse in British Columbia
dictate that effluent used as reclaimed water must meet either of the two requirements described
in Table 3-1, depending on the use of the reclaimed water. Environmental impact studies are
required for both categories of reclaimed water. Use of reclaimed water must be authorized in

writing by the local Health Authority having jurisdiction.
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TABLE 3-1
RECLAIMED WATER CATEGORY AND PERMITTED USES

Unrestricted Public Access Category

Restricted Public Access Category

EFFLUENT QUALITY REQUIREMENTS

EFFUENT QUALITY REQUIREMENTS

6>pH<9 6>pH<9

BOD:; < 10 milligrams/litre BOD:; < 45 milligrams/litre

Turbidity < 2 NTU TSS < 45 milligrams/litre TSS

Fecal coliforms < 2.2/100 millilitres Fecal coliforms < 200/100 millilitres
URBAN AGRICULTURAL

- Parks - Commercially processed food crops
. Playgrounds - Fodder, Fibre

. Cemeteries 2 Pasture

& Golf Courses - Silviculture

- Road Rights-of-Way & Nurseries

- School Grounds = Sod Farms

" Residential Lawns - Spring Frost Protection

" Greenbelts - Chemical Spray

" Vehicle and Driveway Washing - Trickle Drip Irrigation of Orchards and
- Landscaping around Buildings Vineyards

- Toilet Flushing

- Outside Landscape Fountains

- Outside Fire Protection

- Street Cleaning

AGRICULTURAL URBAN/RECREATIONAL

- Aquaculture - Landscape Impoundments

- Food Crops Eaten Raw - Landscape Waterfalls

- Orchards and Vineyard - Snow Making not for skiing or
- Pasture (no lag time for animal grazing) snowboarding

- Frost Protection, Crop Cooling and
Chemical Spraying on crops eaten raw
- Seed crops

- Golf Courses (providing health and
environmental issues resolved to
manager's satisfaction)

- remote areas of parks, school grounds
during vacation period (providing health
and environmental issues resolved to
manager's satisfaction)

RECREATIONAL
- Stream Augmentation
- Impoundments for Boating and Fishing

- Snow Making for skiing and snowboarding

CONSTRUCTION

- Soil Compaction

- Dust Control

- Aggregate Washing

- Making Concrete

- Equipment Washdown

INDUSTRIAL

- Cooling Towers
- Process Water

- Stack Scrubbing
- Boiler Feed

ENVIRONMENTAL
- Wetlands

~—qi Dayton & Knight Ltd.
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According to the MSR, the use of reclaimed water requires the following:

e provide in addition to seasonal storage an alternative method of disposing of the reclaimed
water or satisfy the manager that no such alternative is required to assure public health
protection and treatment reliability.

e in the absence of seasonal storage, the provision of at least 20 days emergency storage (the
storage volume may be reduced to 2 days if multiple treatment units are used);

e the system for conveying reclaimed water must incorporate safeguards to prevent cross
connection with the potable water system;

e authorization in writing by the local health authority or the establishment of a local service
area under which a municipality, or a private corporation under contract to a municipality,
assumes responsibility for the system,;

e the provision of user information when Unrestricted Public Access Category uses are
proposed;

e where frequent worker contact with reclaimed water occurs, disinfection must achieve a
fecal coliform level of <14/100 millilitres;

e the reclaimed water provider must demonstrate that reclaimed water does not contain
pathogens or parasites at levels which are a concern to local health authorities;

e reclaimed water must be clean, odourless, non-irritating to skin and eyes, and must contain
no substances that are toxic on ingestion;

e  where available, agricultural (crop) limits must govern criteria for metals;

e high nutrient levels may adversely affect some crops during certain growth stages,
consequently crop limits and season must govern nutrient application; and

e the reclaimed water provider must obtain monitoring results, and confirm that water quality

requirements are met, prior to distribution.

According to definitions contained in the MSR, water-carried wastes from liquid or non-liquid
culinary purposes, washing, cleansing, laundering, food processing or ice production (i.e., grey
water) are classified as domestic sewage, regardless of whether or not toilet wastes (black water)

are included. As such, the MSR standards for use of reclaimed sewage effluent apply to treated
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and recycled grey water as well as to reclaimed sewage. According to the MSR, water reuse
projects must be approved in consultation with the Ministry of Health (MOH). The MOH has
allowed demonstration projects for grey water recycling (e.g., CK Choi Building and Quayside
Village in North Vancouver). These projects required special permission from health authorities.
Procedures and facilities must be in place to ensure that systems will be monitored and operated
properly, so that it can be demonstrated that there is no danger to the public health. Each

demonstration project is carefully considered on a case-by-case basis, before receiving approval.

4.0 SOURCE CONTROL

Regulation of waste discharges to sanitary sewers is essential for the protection of public health
and the environment. These discharges may enter the system via service connections from
buildings, or from pumper truck discharges at treatment facilities (e.g. septage and trucked liquid
waste from private businesses). Toxic and hazardous materials that enter the sanitary system
pose a risk to sewerage system workers, to the general public, to the collection and treatment
works, and to the receiving environment. Toxic and hazardous materials in wastewater can upset
biological treatment processes, heavy metals can accumulate in sediments and wastewater
treatment plant residuals (biosolids), and waterborne contaminants can be discharged to surface
waters; the result can be a negative impact on the environment from both liquid and solids
discharges. Source control of trace metals is particularly important if the biosolids generated at
wastewater treatment plants are to be used as a soil amendment/fertilizer now or in the future,
since the use of biosolids in B.C. is restricted by the Provincial Organic Matter Recycling

Regulation (OMRR) according to trace metals content and other factors.

Source controls can be implemented through either a regulatory or an educational approach, or a
combination of the two. The regulatory approach is typically focused on non-domestic (i.e.,
commercial, industrial, and institutional) discharges through sewer use bylaws, also referred to
as source control bylaws. A source control approach that includes a significant educational
component is likely to be more effective than one of strict policing and enforcement. However,
it must be emphasized that it is essential to prevent unauthorized discharges of industrial, toxic,

and/or dangerous wastes to the wastewater collection and treatment system. Responsibilities for
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inspection and enforcement of source control regulations should be clearly defined.

A bylaw regulating discharges to the sanitary sewer collection system is an essential component
of a source control program. The Canadian Council of Ministers of the Environment (CCME)
recently developed a Model National Sewer Use Bylaw. The national study reviewed existing
provincial sewer use bylaws, completed an analysis of potential contaminants and parameters to
be covered in the CCME Model Bylaw, and provided recommendations for federal, provincial,
and territorial governments to develop and implement effective sewer use bylaws. Forty-one
substances and physical parameters were recommended for inclusion in the bylaw. Hazardous
substances are typically prohibited and therefore do not require concentration limits. The
Supplemental List contains substances that are of potential concern for environmental release or
human health, and can be implemented in the municipal bylaw depending on existing industries
in the community. The focus of the CCME for the Model Sewer Use Bylaw is on wastewater;
however, prohibited substances for stormwater are to be identified and best management
practices to protect stormwater quality (construction erosion, sediment control, outdoor storage

of materials) are required.

Many communities require a Waste Discharge Permit for Restricted Wastes, High Volume
Discharges, Stormwater or Cooling Waste. A Permit typically will apply to non-domestic
discharges from the industrial, commercial and institutional (ICI) sectors. Waste Discharge

Permits typically include the following:

e limits and restriction on the quantity, frequency and nature of the discharge; and

e requirements of the Permit holder (discharger) to:
- construct the pre-treatment works if needed to meet the specified discharge limits,
- monitor the discharge and provide reports to District, and

- operate and maintain the pre-treatment and monitoring facilities.

]
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McElhanney

APPENDIX G

FIELD RECONNAISSANCE
REPORTS



Comox Valley Regional District
Sewerage Master Plan
Preliminary Route Selection
Field Reconnaissance Report
Date: Dec 4, 2008

Sheet 11 0f 18
Route Option Number i
Route Description SRW - Pump Station to Back Rd. via ALR

MCSL Drawing Reference # S-11

Section Number

From (Upstream) Back Road =

To (Downstream) Pump Station via Section 4

Restoration Requirements Yes No Measure
Green Field Yes

Paved Road N/A N/A

Gravelled/Chip Sealed Road N/A N/A

Pavement Condition N/A N/A

Curbs N/A N/A

Sidewalk N/A N/A

Overhead Power N/A N/A

Constructability Yes No Comment
Traffic Volumes None

Appropriate Staging Areas

Geotechnical Considerations

Site Access

Comments

Apparent Disadvantages - Very flat farmland, climbing at Back Road
Additional Comments




Comox Valley Regional District
Sewerage Master Plan
Preliminary Route Selection
Field Reconnaissance Report
Date: Dec 4, 2008

Sheet 12 of 18
Route Option Number 1.2
Route Description SRW - Back Rd. to Sheraton Rd.

MCSL Drawing Reference # S-11

Section Number

From (Upstream) Section 8 & 9

To (Downstream) Back Road

Restoration Requirements Yes No Measure
Green Field

Paved Road Crossing at Back Road
Gravelled/Chip Sealed Road N/A N/A

Pavement Condition N/A N/A

Curbs N/A N/A

Sidewalk N/A N/A

Overhead Power N/A N/A

Constructability Yes No Comment
Traffic Volumes Ave. At Back Road only
Appropriate Staging Areas

Geotechnical Considerations

Site Access Poor

Comments

Apparent Advantages - Steep uphill to Back Road and above Back Road. No houses
Additional Comments except Glacier View Lodge




Comox Valley Regional District
Sewerage Master Plan
Preliminary Route Selection
Field Reconnaissance Report
Date: Dec 4, 2008

Sheet 13 of 18
Route Option Number 1.3
Route Description Sheraton Rd. - S.R.W. to McDanald Rd.
MCSL Drawing Reference # S-11
Section Number
From (Upstream) Sheraton Road
To (Downstream) Section 8 & 9 at Glacier View Lodge
Restoration Requirements Yes No Measure
Green Field Open Hilly
Paved Road N/A N/A
Gravelled/Chip Sealed Road N/A N/A
Pavement Condition N/A N/A
Curbs N/A N/A
Sidewalk N/A N/A
Qverhead Power N/A N/A
Constructability Yes No Comment
Traffic Volumes N/A N/A
Appropriate Staging Areas N/A N/A
Geotechnical Considerations N/A N/A
Site Access N/A N/A
Comments
Apparent Advantages - Open with trees
Additional Comments Apparent Disadvantages - Hilly




Comox Valley Regional District

Sewerage Master Plan
Preliminary Route Selection

Field Reconnaissance Report

Date: Dec 4, 2008

Sheet
Route Option Number

14 of 18

1.4

Route Description

MCSL Drawing Reference #

McDonald Rd. - Sheraton Rd.
S-11

to Inverclyde Way extension

Section Number

From (Upstream)

MacDonald Road

To (Downstream) Sheridan

Restoration Requirements Yes No Measure
Green Field

Paved Road \ Paved walkway
Gravelled/Chip Sealed Road

Pavement Condition Good

Curbs v

Sidewalk Pathway paved
Overhead Power \

Constructability Yes No Comment
Traffic Volumes N/A N/A

Appropriate Staging Areas N/A N/A

Geotechnical Considerations N/A N/A

Site Access N/A N/A

Comments

Additional Comments

Apparent Disadvantages 0.5m waterline along Sheridan climbing toward Macdonald
Road




Comox Valley Regional District
Sewerage Master Plan
Preliminary Route Selection
Field Reconnaissance Report
Date: Dec 4, 2008

Sheet 15 of 18
Route Option Number 1.5
Route Description Future McDonald Rd. extension - Inverclyde Way extension to Aspen Rd.

MCSL Drawing Reference # S-11

Section Number

From (Upstream) Hector Road via Macdonald

To (Downstream) Sheridan Road

Restoration Requirements Yes No Measure

Green Field

Paved Road v

Gravelled/Chip Sealed Road

Pavement Condition 0O.k.

Curbs

L B

Sidewalk

Overhead Power v

Constructability Yes No Comment

Traffic Volumes Light Along MacDonald only

Appropriate Staging Areas

Geotechnical Considerations

Site Access

Comments

Apparent Advantages - Paved from Sheridan Road to Guthrie, Paved from Guthrie
Additional Comments 100m towards Hector, Through bush the rest of the way




Comox Valley Regional District
Sewerage Master Plan
Preliminary Route Selection
Field Reconnaissance Report
Date: Dec 4, 2008

Sheet 16 of 18

Route Option Number 1.6

Route Description Aspen Road - Future McDonald Rd. Extension to Idiens Way
MCSL Drawing Reference # S-11

Section Number

From (Upstream) Aspen Road

To (Downstream) Hector Road via Plan 60685

Restoration Requirements Yes No Measure
Green Field N/A N/A

Paved Road N/A N/A

Gravelled/Chip Sealed Road N/A N/A

Pavement Condition N/A N/A

Curbs N/A N/A

Sidewalk N/A N/A

Overhead Power N/A N/A

Constructability Yes No Comment
Traffic Volumes

Appropriate Staging Areas

Geotechnical Considerations

Site Access

Comments

Additional Comments




Comox Valley Regional District
Sewerage Master Plan
Preliminary Route Selection
Field Reconnaissance Report
Date: Dec 4, 2008

Sheet 17 of 18
Route Option Number 1.7
Route Description Idiens Way - Aspen Rd. to Ex. Sanitary

MCSL Drawing Reference # S-11

Section Number

From (Upstream) Idiens Way

To (Downstream) Along Aspen

Restoration Requirements Yes No Measure
Green Field

Paved Road

Gravelled/Chip Sealed Road

Pavement Condition

Curbs

Sidewalk

Overhead Power

Constructability Yes No Comment

Traffic Volumes

Appropriate Staging Areas

Geotechnical Considerations

Site Access

Comments

Additional Comments




Comox Valley Regional District
Sewerage Master Plan
Preliminary Route Selection
Field Reconnaissance Report
Date: Dec 4, 2008

Sheet 18 of 18
Route Option Number 1.8
Route Description S-11
MCSL Drawing Reference #
Section Number
From (Upstream) Idiens Way connection
To (Downstream) Idiens Way at Aspen
Restoration Requirements Yes No Measure
Green Field
Paved Road v
Gravelled/Chip Sealed Road
Pavement Condition Good
Curbs v
Sidewalk V
Overhead Power v
Constructability Yes No Comment
Traffic Volumes Light
Appropriate Staging Areas
Geotechnical Considerations Open Residential
Site Access 0.k,
Comments
Apparent Disadvantages - Crosses jet fuel pipeline, high traffic, possible utility conflict
Additional Comments
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7S 5 Back Rd, through Secton

|Plan 35008, from Back Re w0 Shermion Rd
Sheratsn Rd. from Pian 35008 1o McDonaid Rd.
McOonald Rd, from Sheraton Rd 10 Hector Rd

Pian 60625 o Rd
Aspen R to ibens Way ¥
e | ta Connection Post
Soush log of e to Peliotard Rd.
Kt R, Pritchard to CFB gravdy sewss 1
"W Raifts susing CFB gravey sewer
Upprade CFB pumg stason
T CFE forommain
13 Upgwoe Jane 53 Pumg Stason

[Forcaman secton, per CHOMHILL Jorceman nelocaton report (Cretesu
AL} jard Lazo)

7.,000.0004
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&
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Care Area Servicing Route |
4 |t
bl
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|
|

| Totaf

|5n0s Pot R, rom Tozer Ra 1o thwy 184 523
[+ 184, Fom Sheos Post Rd to Old Yake Rd 1,
4wy 184, krom Cid Yake Rd to the Tsatis Rver I 1520
4oy 194, trom the Teatie River o Buckly Bay Rd. 1180
riary 184 bom Bucky Bay Fd to Brean Ra | 2840
[y 16A, from Brean R4 o Seymour St (Termnus of Reate 1) | 3,150
Totaf | i

51,500 61,500

ELIEJE 24
EEEESE

Bhips Paint / Ares A

Il

194, from Seymour St Jones St 1,780
Highwary 19A, from Jooas St 1o Van Wast Logging Re 1520
i Highway 13, fram Van West Loggin Ri. to irvermess Ri. 2550
Highwary 1A, frem invemess Rd 5 Harondaie Rd.

Highwray 194, from Heroodaie Rd 1o Garey Rd. 159

rigtay 1A, from Garfiey Re 1o Southern Treatment Piart (assumed 1 1 | |

jbe = T of Roysion Rd and Hey 154 | ] 1,550
T =

i
L _EJTM
1 ANRNERTY

UBIDMR D

4,425 i}

1.237.500 1,257,500
.84 3 7,842,550

z1 Pump Stason = Canstucted Wettand Trestment Facity | ! = | 30 3,000
22 JCWTF o iiand isiand Hwy | | | 1100
23 Roysion Rd, infand iskand Hey o BC Hydio ROW 1,900 5 800 um.ﬁ

24 Roystan Ra, BC Hyaro ROW 1o Hwy 184 500 1,710

Cumberiang

Tetal - .

CFB Comak Cullying Areas Nerih

[Greenmwons sk ot 900 VARIOUS sl 2.540,000




OPTION 2-ROUTE 2

GRAVITY Usba Rursd Urban Rural Lirban. Rural roan R Urban Rars
Countenay PS Q= 113 Sae (mm) ws a5 o0 &0 500 1200 1200
Jane 51 PS Q= 04 Rane =20 450 ol 00 as50 750 1000 800
CFBPS Q= 048 FORCEMAIN Urtan Rurad Urban Frs Urean Fural Urban Rurw Liban Rura
Dockdde P8 O= 1.53 Iggmz 78 o5 00 500 758 750 %00 500 1200 1200
Soutem PS 0= 116 Uit Rate 650 550 00 750 1000 $00 1200 1100 1800 1450
Gravity Sewers Pressure Sewers.
el S5 s Lot | Dianeter | Longmn [ Stason i
Retesence e g ‘ UrkRata | TorlCont UnitRate | Total Cost “"';m Notes B ”Mm
a New Courtansy Rwver Pump Staor 17,000,000 17,060,000
o ' R, from Courtensy £S fo Como Ave at Rodeio St . 1330 | 750 e | asezpoe] ) 297,000
2 2 [Recato St from Cormas Ave to Beautort Ave iy = ®| % 1000 20,000 83,000
5 3 Boafor Ave, from Rodsls 5t Eis St 1 5 s 0| o) 725,000 725500
g 4 s ™0 10 1000 | 750,000 750,000
o 5 i . 8 750 1,000 80,000 £0.000 |
f‘i & - 812 T30 1,000 510,000/ §19.000
e T - 228 T8 1,080 220,008 230000 |
§ B Toew staton 3t Docidde ana Croteay Ras . 17,000,000 17,006,000
£ Forcerman sechion, per CHZMMLL forcemen reioceien report (Crotea
- El andt Lazo) - 83 ] 1,100 58,000 $63.000
] Farceman secton, per CHIMHIL forceman redeanen razon [Jane s i) |
é 0 C2otea pumg staton) l - 380 mT ssa) 208,000 209500
1 per CHIMEE | forceman refocation 1,185} 1,200 u_aj mu.ﬁ | | | 1,044,000
12 siphon, per CHIMHILL forcamain relocaton report 40| 1200 =) 848, | § . 888,000
| Tou| ] | 1,850,000] | | ] 6,579,000 34,000,000 5 42560000
= | st Fot R tram Tozer Rd 5 tey 188 | | 1230| 250 ssa 675,500 76,500 |
: vy 15, from Seips Poit Ra % O Yake Re | | 1730] ssa 51,500 51,500
< vy 184, Sroem OIS Vske 74t e Tsabie River | [ 1320 ﬁq ssa 155,000 1,056,000 |
g ey 184, from the Tsabie Rver To Bucely Bay Rd | 10l 200 ssa 545, 48,000
r thary 158 from Bucky Say Ao Brean Ad . | 286 200 ssu 1,562,000 1,562.000
g Hwy 194, from Brean Rd i Seymour 52 (Termwus of Rous 1) ] 4150) 206 ssd 1,732 500 1,742,508
Yol ] - i i 5,527,500 - s seansw
[
184, from Seymowr 5110 Jones St | | 1790 ﬂ 750l 1342500 1,342,500
184 from Jomes St to Van West Logging Rd. | 1520 E 3,145 000] 1,440,000
a [ Highwray 164, from Van West Loggn Rd to invermess Rd. 2,530 1,542 500 1.942.500
£ gty 185, o R4 10 Harsndale R 1,140 g e 855,000 255,000
] gramy 194 trom Harondaie Rd ts Gartey Rd 1,900 2 759 1425000 1,425,000 |
Figery 194, rom Gartiey R4, 13 Southeen Tremment Plant (assumad 1o ’A
be ot T rtersechon of Royston Ra and rwy 164 | 1550 500 1.237.500 1.237 500
Total I - | 7.542.530. = s 7,542,500
21 |Pume Staten 3t Consuced Wistand Trestment Faclity | - | - 3,000,000] __ 3.000,000 ]
22 |CwTE us iniend imand Hy | 2 1,300 ws| s 505,000) 505,000
23 Foyston Ra, inkand siand Huy 1o BC Hydrs ROW 1,500 600 6% 1.":_.5 | s 1,140,000
a 24 Royston R BC Hydrs ROW 1o Huy 194 2350| ) = 178 . 1.710.000
Teual i 2.850.000] | 505,000 3,000,000 s £.455,000
p
[ 1
k-
g Total | | - | | 2 - 2
Greenwood Tk (Nory 2.540.000
South leg of s Greerwood bk to Prichard Ra - 1,057.500
g Keught Ris, Prtcisard 5 CFB grawey sewar -
- RefRe eostng CFB graty stwer %
g radte CFB gup siston 2,506,000 2.500.000
Twit CFB forceman 500/ 750 1,200,000} 1,200,600
| 1,200,000} 2,508,000 10.217.580




OPTION 2-ROUTE 3

Counsnay PS 0= 1.13 lwm Urban Fural Lirtan Fural rban Rurs Urben Rurst Utban R
Jane St PSO= 0.4 Szw o) s s 500 500 800 500 1200 3200
CFBPSG= 161 Lindt Rste 500 450 T0D B0 850 TR 100G 900
Docisse PS Q= 0 FORCEMAIN Uroan R e R o Tre Droan Fam Urban =
Soulhern PS Q= 116 Fm 375 s 500 500 750 758 900 500 1290 1200
e Rate 850 550 500 7= 1003 =00 1200 1100 1600 1450
ey Jovers Pimsoms Sewes
T
Roue | Pipe Section [o— Dismeter | Susan
Opaen | Reterence Ratorplion e UnitRate | Totat Cost Loty UnitRate | Total Cont Pomaty naae | TR
[} [riew Courtanay Rwves Pump Stason, | ] 17,000,000 17,600,000 |
1 [Camax R, trom Courenay PS ts HIWY 184 1500 | 70| oo 1,500,000 1,500,000
z HAY 134, rom Comon Re 1o Headgearters Re I % 850 70|  tom) 000 52,000 |
3 Hendguaters Ad, fom HIWY 194 8 Vaner Or - 1,450 750 | 500 1,357,500 1332000
= 4 \Varier Dr,, rom Hescdgusrters Rt to HAVY 184 ! [ 7505 ncu; 1,544,000 1044800
g 3 \_lmm?!w mlﬁwtg&umrum—u@mn[ i - oIn 750 m] F.000 GO3 000
2 £ Theough DO T2676- 10 Biock 71 ] - 1370 | 750 900 | 1053000 1,053,000 |
i Throogh Bisck 71 1o Gresmenod tunk | ! - 1350 750 | %00 | 1,215,000 2215000 |
§ s |E—l-nodM 600 12000 II;GJ* 50401 ) ! . 5,040,000 |
3 |ReiRa svstng CFE oy sewsr ugi 1,200; 5C0 lﬁ - 2,025,000 |
12 Upgrade CF8 pume staton | ! l 2,500,000 2.560,000 |
: " Ty CFB foeceman | | . 1ol 1 1,450 2,320,000 2320,000
< 12 Upgrade Jane Strest Pusro Staticn ] | - | - 1,000,000 1,000,000
5 r [Fercaman secton, per CHRMBALL tarcamain reiscaton regont {Croteas | 1
13 |andtaze) 855 375 550 484000 434,000 |
Farcaman secion, per CHIMHILL forcemain jelaceton report (Jane 10 ] |
1% Croteay pump stason) | - £ 73 550 208,000 209,000
15 |Grawey secton, per CHOMHILL farceman elocaton repart 1960, s  ea0 &35 200 1 - 838,000
" imverted soron. par CHIAELL foroeman: relvaatar reor we0! 500! e, ﬁ [ - 564,000
T ] | | | 10,690,000 20,500,000 3 3s435008
x Shes Pont Rd, Som Tozer R to Hey 194 | 1,230 ﬁ 55 7850 78,500 |
H vy 184, Sorm Stups Porn Rid te 08 Yake Rd 5,730 55 851,500 s51.500
2 4wy 194, Fom DI Yake Re 3 e Tsabia Arer | 1,920 ﬁ ﬂ 1,058,000 1,056,000 |
? [Fowy 184, Sram $he Teabia River 1o Buckty Bay Ra 1180 550 542,000 45,000
[Hwy 134, Bom Buckly Say Rd o Besn Rd 2840 o . | 1,562,000 1.562.000
é [y 194 trom Brean Re to Seymowr S (Termirus of Route 1) 5150 300 =5z 1.732.500 1732500
Tl—— Toud - l I 5.527.500 - 3 .627.500
[righway 184, fom Seymou St 1o Jenes SU 1pe0! 455 7% 13z500] 1342500
18, om Jones St in Van Wast Logong Rd 1520) ug 750 1,742,000 3,460,800 |
s 184, fom Van West Rd to imvermess H 25%0] 450 750 1,542 500 1942800 |
£ ity 195, trom breerness R 1o Harcnows R | 1,340 4 750 £55.000 855,000 |
E [ighway 184, trom Herondale R 1o Gartey Ra | 180! 1 7= 1,425,000 1,425,000
[ Hgtway 1HA, from Garey Rd 10 Scuthern Trestmeny Plant (assumed o | |
fre 3 e tersacton of Royson Rd 20a Hey 194 1650 o 5 1237500 1237500
Totai z ! 7.342.500 - ) 7.542.500
21 |Pume Station wt Constucted Weetand Trestmans Facity | | 3 -] 4,000,050 3000200
22 |CWTF o iniand isiand sy | | - 1,500 s 520 505,000] 505,000
23 |Reysion 8d, infand isiand Hay 12 BC Hycrs BOW _vz00] sna|+|mi 1,148,000 i +1a0,000
24 |Royston Re. BC Hydro ROW fo Hwy 194 2850 500 &0 171 5 1,740,000
:Ii Total | | 2.850.000] 505,000/ 3,000,000 5 §.455.000 |
5 | ! | | |
T T
3 ? —
| |
> = - !
3 I |
o Total - | 1 . - [ -
3 95 o e Groermood Turk fo Pracrars Re. 3s0 s 453 1.057 : 1.857.500
53 Kowght R, Priichard 1o CFS gravey sewer 1,300 arsg £50 455, | 1 F: 455,000
Totaf ! ! ] 1,552,500 E - s 1.552.50




OPTION 2 - ROUTE 4

Courlensy S G= 113 [GRAvTY U Ruw eban Rua e Raw Urban Rurd Ursan Rual
Jane 51 PS Q= 04 [Size {mm) 378 378 800 ) "o 500 1200 1200
CFEP5Q= 048 Unt Rate 00 50 700 503 50 750 3000 %00
Dockade PS G= 0 [FORCEMAIN Urban Rural Urbas Hural Urban Rus Urban Rural [ Rurs
Southeen PS G= 116 [meny ars 375 20 500 756 150 %00 300 1200 1200
Ehﬁ B850 550 %00 50 1000 500 1200 1100 1800 wsa |
mam Pressure Sewers
::-m gy Deacription Langih ‘ Dtameter |umm —— Longth | Dtameter | o | cast Pump Station i Total Extimated
wumber | Sumber ‘ T Construcdon Ceats)
8 e Courtenay Raver Pus Stabon | ] | 17,000,000 17,000,009 |
\ | Courtenay P5 15 McDonsid at Back Rd, Brough ALR ] £ 1.700 | 7s0 | 800 1,530,000 1.530.000
2 trom Back ¢ 1o Guthvie Rd | . 300 | 0 | 900 810,000 :E—g
£ 3 Imummmwmm ! 1,500 750 1,000 1,100,000 1,400,608
H 4 R from Acderion Re to Prichard Rd ] | Z 1270 | 7s0| 1000 :mml 1.270.000
- s (Guthvae Rt from Prichard Rd to Skeen Or. f | - 20| 750] 1,000 250000 250,000
- & Guthvie R, from Skeen Dr to Beckion Or . 1270, 000 850, 179,500 1 . 1,075,500
i T Beckien O, from Gutwe Rd to Gardner Way z0! 900 850, 187.000) 17,000
. & Garoner Wiy, from Beckton 1 CHZMHILL Reute 4! s0a| 850/ 357 | B 257,000
£ F Upgrace Jane Steet Pump Shiten | E 1,866,000 +.200.000
E Forceman secton, pac CHOMMHLL Soroiman relocaion raoar {Crotesy | | |
) Lace] | - 0 | 75 50 484030 434,000
§ [Fercemar secton, per CHRMHILL forceman relocaton repar {Jane st 10 | | I
; 11 Crateau pump staton) J - k] 550 200,000 299,000 |
= 12 Geavity section, per CHOMHILL regsa 1,380/ 800 €00 96,600 596,000
13 irvarted sipron. per CHZMI4LL foroesmain reiocation report 340 600 | 500 m.gl - 584,000
B e — ‘ S T —T T
e Sraps Pont Ra, from Tazer RE 1 Hwy 194 | 1,230/ 20 ssa| as® 575,500
: ety 184, fom Shps Post R 1o Old Yiake Rd 1730 250 550 851,500 951,500
2 oy T84, fromm O Ytk i 1 e Tsaie River [l 1820 00 ss0 1,056 0% 1.955.200
L1 [owy 134, Bom e Tsatie Rver o Bucky Bay Re 1180 30 553 §48,000 _ s4s.000 |
% oy 188, Som Buctsy Bay Ra 1 Brean Rd ‘ 2840 = 550 156200 1,552,000 |
5 iy 184, from Bcean id to Seymenr 5t (Tarmirus of Reuie 1) ‘ 3150 300 50 1.732.500 1732500
Tota| K = - ] 427500 = S 5527500
Highway 184, Som Seymas Stie Jones St | | 1730 450 7sal 1.342 500
righway 19, fom Jones Stio Van West Logong Rd I 1520 450 ) 1.140,000
c 154, Som Van West Rd %o invemess Az | 23590 &0 pe] 1,542,500
H 194 #om rwermess Ra o herondsle R4 1,140] = 7= 55,000
z Highway 194, $om Herondais R 1o Garey R 1,800/ 500 | ™ 1,825,008
Hghway 194, Som GarSey R4 15 Soulvern Trestment Plant (sssumed 1o |
[¢ at the intersecsion of Royston Ra and Hwy 184 | 1650 509 | 750 1.237.500
Total [ - 1 ] 742500 [l
= 21 |Pump Stson & Comstrucies Wetiana T Fackty | | - ! ] | | 3,000,000 3,000,000
H 22 |OWTF o intand tstans ey i [ . 1,100} s s 412.500] a12.500]
i 23 riand isiand Hery to BC Hytro ROW 1800, 0] 800 1,340 | | 1,140,900
3 24 Royston Ad, BC Hydrs ROW 1 Hay 184 2.853) 500 800/ umml | 1.710.000
| Total I | 2,850,000 | 412.500) 3,000,000 s 5,262 500
] ] I
; | | |
H | i '
| |
i | |
Total l - | | 3 - =
Grosomncdbune ey 4300 VARIOUS 800 zmﬁ 240,000
South leg of the Greenwood tnunk is Priichard Rd. 2350 ws 430, 1,057, 1,857,500
E Fid, Prichasd 1o CFB gravey sows 1,300 s as0| 455 000} - 435,000
b ReRe wintrg CFE gavey sewer 2250 1,200 90| 2,025,000} g 2,025,000
5 I P — 200,000 2.500,000 |
[Twen CF B forceman } { 1600 500 520/ 830 00| m
T | | &,517,.500) ] | l $99.05) 2.500.000 3 3,817,500




OPTION 2 - ROUTE §

[oraviTy Urban Rural Urban Foara Urban Fuarm irban Rual Urban Rurst
Courtanay PS Q= 113 size {mm| us 378 800 500 800 %00 1200 1200
Jane 51 PS Q= 04 Urnt Rate 560 430 ™0 800 850 750 1000 800
CFRPS Q= 04 FORCEMAIN [ Rursl Urban Rucsi Urban Rurai Urbar Rural Ushan Fors
Docikide PS Q= 156 I&u irvor) s 78 50 500 758 750 %00 500 1200
Soutern PS0O= 136 Unt Rate £53 S50 v.:l_:l_ ?E 1000 200 1200 1100 1600 x
Getty Sowers Pressure Seweds
m ”"’H lw"" Description Lengtty I Dameter 'un-l i g Leogin | Cmater | o | TowiCost Pump Station Total Estimated
Humber Seumber | Costs Construction Cests)
] [Nerw Courtenasy fiver Pump Staten 17,000,000 17.000.000
1 Courtenay PS 1o R siong Dyss Rd | | - 208 | 7= %0 1,845,000 1,845,900
2 | Theough IR, Dyke Rd o Robs R | | - 00 750 %0 0% 450,000
z 3 st R, #om IR 19 Cancor St | - 2 = 1000 220,000 226.000
£ 4 [Robb Rd, $om Condor St 1 Andeston Ave 800 00 580, 3 539,000
] 5 [Rabt Rd. fom Anderton Aue ta Prichard fd. 1380 300 1173 | - 1173000
"i’ 5 Prichard Rd, $om Roti R to Bamoral Ave 430| 300 418, | = 418,500 |
- 7 |Bamors Ave, trom Prichars St Cromau, to Crotesy pump stator, 850 00 850} 731.000) | - 731,000
g ] New pump staton & Doclade and Crotesy Ras ! | 17,000,000 17,000.000 |
5 Fercernan secton, per CH2MMILL Forotsmaim relocaton regort (Crobeay |
g i and Laso) 850 | 0| 1106 | S68.000 52000 |
< [ orceman secton, per CHIMHL L forcean relocaton repart (Jare 5t 10| I l
8 0 [Crotea purs stason) - 380 200 | 100 418,000 418,000
1 sec CHRUHILL foroeran reiocaton report | t150] 1,200 50 1,044, 00 i | . 004,000 |
[ T 40 1,200 50 848, | | - 848,000
[Torm ] | 4,890.500] | | 3,501,000 34,000,000 ' 2,791,500
- [stice Port Re, fom Tazer Re 1o piuy taA ] 1230 250 ss0| 78,500 76,500
F 3 rawry 18A, from Smes Fort Rd i Ol Yake Rdl | 4730, 20 ssal 951,500 951.500 |
§ [y 94, ¥rom i Yake Ra te e Tsabis Rver | 1520 300 550 1,055,000 £.056,000 |
i [Hwy 184, from the Tsabie River 1o Buckly Bay Rd 1,180 300 | 550| 649,000 643,000 |
[ty 104, troen Buesty Biay Re 1o Bresn Rd 2840 300 | 550/ 1,552,000 1,562,000
§ | Ftoey 184, trom Brean Ac to Seymow St (Termnus of Reute 1} 1,150] 200 | 550 | 1,732 500 1732500
Total - } | ] 6,627,500 - s 5,627,500 |
Higharay 134, Yom Seymow St 1o Jores St | 1,790] asa | 750 1.342.500 1342 560
[Higharay 134 from Jores St io Van West Loggng RS ol | | 1520} 450 | 750 1,448,000 1140000 |
g gty 134, om Van West Loggn Rd 18 invemess Rd. 2580, a5 | 50 1,842 500 1,642 500
§ | Higheasy 194, #rom investesss R 1o Hermadaie Rd | | viea]  aso 750 855,000 555,006
= | Higtway 134, fem Herancaie Ad fo Gartiey Ra | | S0 1,425,000 1.425.000
Highwmy 194, from Garsey R to Royston Rd Sure Pump stafion | 1,650 500 750 1,237 500 1,237,500
Total ] | I 7362500/ - 3 7,942,500
. 21 Pumg Station = C Aetans Treat—an Fazky | [ - | | 3,000,000 3,000,000
s 22 CWTF 1o infand inianc Hwy | | . 1,300} 78| ! 805,000} 505000
2 23 Iriand isiand Hey B 5C ROW 1.500! 00 s00, 1,143 | | | 1,340,800
s 24 Royston Ra. BC Hydro ROW & Hwy 184 2850 00, 800, nﬁl | | | 1710000
= | | 2.850.000] | | | 505,600| 3,000,000 3 5.455,000
s (S |
H
2 |
§ | 1 |
[ Totas | | - | E - -
ok (Nortr) 4900 VARIDUS ] 2640 ! 2.545,000
o the Greamsnad tunk 1o Pritchars Rd. 2350 s 450 1,057, . tm.snl
E gl R, Prilcteard 1. CFB pravity sawss 5100 s 4sq] 485,00 X 455,000
3 Rinste evsting CFS gravey sewer 225 ‘a!__ﬂﬂ‘ 23000 | 2025000
5 Upgrade CFB gume station | | 000/ 2,500,000
T CFB fercerman | -1 1800l  1200]  vesol 2.320,000] 2329000
[rotat ] s.s17.500] ‘ 1 2.320.000] 2.300.000] s 137500
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TOWNOFCOMOX - —
File No.: 0360-20
5200-01
January 14, 2008
VIA FAX 334-4388

Mr. Graeme Faris

Director of Environmental Services
Comox-Strathcona Regional District,
600 Comox Road

Courtenay, B.C.

VN 3P6

Dear Mr. Faris:

RE: TOWN OF COMOX INFLOW AND INFILTRATION PROGRAM

The following is a brief summary of the actions taken to date by the Town of Comox to
help reduce inflow and infiltration (1&!):

The Town of Comox initiated a cross connection control program throughout the
summer and fall of 1996. This program consisted of “smoke testing" of all sanitary
mains and services, with dye testing of those services which the above testing
procedure could not definitively determine as satisfactory. This program resulted in
a total of eight (8) cross connections being located, all of which were immediately
repaired.

The Town of Comox Subdivision and Development Specifications were updated in
19897 to require the use of inspection chambers on all new sanitary connections.
This allows the Town of Comox building department to ensure the absence of cross-
connections and that all private service laterals are watertight.

In 1998, all sanitary manhole covers were equipped with carriage bolts to reduce
inflow into the system. Sanitary manholes located in the foreshore have been
inspected and sealed to ensure no inflow at these critical locations. This
requirement forms part of the Town of Comox Subdivision and Services standard.
In 1998 the Town of Comox instituted a program to address manhole infiltration. A
survey of all sanitary manholes was conducted to categorize the severity of
infiltration present. This program is conducted on an annual basis during the
months of December through February while groundwater is at the highest level.
From this, a schedule for repair is developed to ensure the most severe breaches in
the system are dealt with. A total of one hundred and twenty nine (129) sanitary
manholes were noted to require attention all of which were dealt with through the
period of 1998 through to 2001.

Town of Comox Inflow and Infiltration Program Page 1
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e To date a total of 1,453m of sanitary main contained in 17 individual lengths have
been subjected to cured-in-place sanitary sewer lining. A further 263m of sanitary
main has been replaced through traditional open excavation methods. The Town of
Comox has also completed interface grouting on 46 service laterals and “spot”
repairs in four separate locations.

* |n 2004, the Town of Comox Council formalized an annual budget of $21,500 to
fund an annual program of upgrades intended to reducs I1&l. The same year
general repairs to 18 sanitary manholes were completed.

* In 2005 the annual sanitary manhole inspection program resulted in a total of 16
manholes receiving repairs to address |1&I. This program also evidenced two cross
connections In which residences were discharging storm water into the sanitary
systeam. Both cross connections have since been dealt with.

= In 2005 the Town of Comox retained the services of McElhanney Consulting
Services Ltd. (MCSL) to complete a comprehensive computer analysis of the
sanitary sewer system. This study was submitted in April 2006 and included a
recommendation calling for a detailed & study to identify and quantify areas most
prone to contributing 1&I to the system at large.

« In 2006 the Town of Comox retained the services of MCSL to institute an 1&! study
including flow monitoring for the purposes of meeting the above noted
recommendation. Through this study it was determined that an area of Comox
generally located in the Northwest quadrant Is exhibiting inordinately high I&I flow
rates. This area will be the target of a more detailed examination, including the use
of “smoke testing’, to determine the nature of this |&| and the most effective way to
reduce its volume.

e In 2007 a total of 735m of poorly constructed sanitary main was replaced as part of
a general road upgrade. This same year the annual manhole inspection program
highlighted 11 sanitary manholes which received repairs to address I&I.

« Our current five year capital plan calls for a further 1,760m of sanitary main involving
6 separate projects, to be replaced or subjected to cured-in-place lining.

Should you have any further questions regarding the above, please do not hesitate to

contact our office.
}ts truly,

Glenn Wegtendorp
Public Works Superintendent

GW/II
cc. R. Kanigan
D. Jacquest
Jim Elliott - CVWWPCC

08 1&! Review
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MEMORANDUM

TO: lan Whitehead, P.Eng.
McElhanney Consulting Services Ltd.

FROM: Al Gibb, Ph.D., P.Eng.
Dayton & Knight Ltd.

RE: Comox Valley Regional District Sanitary Sewerage Master Plan Update
Options for Wastewater Treatment

DATE: December 22, 2008

1.0 INTRODUCTION AND BACKGROUND

This Memorandum provides an outline of concept options for wastewater treatment in the
Comox Valley Regional District. Only wastewater treatment and disposal will be discussed in
this memorandum. Sewage conveyance will be covered elsewhere.

2.0 CONCEPT OPTIONS FOR WASTEWATER TREATMENT

In general, the options for wastewater collection and treatment can be focused on a single central
treatment plant, or a distributed treatment strategy that includes two or more plants located to
serve specific areas of development. The distributed treatment strategy can include small
“satellite” treatment plants located in areas that are remote from the central collection system,
and/or that are designed to produce reclaimed water for local use (e.g., irrigation, toilet flushing,
industrial process water, etc.).

The concept of Integrated Resource Management (IRM) has been proposed for wastewater
collection and treatment in the Capital Regional District (CRD). The IRN concept is designed to
maximize recovery and reuse of resources from wastewater treatment. Recent applications to the
Building Canada Fund for senior government funding to support wastewater infrastructure
projects required a discussion of how [RM would be addressed. Thus the potential for funding
assistance from senior government currently appears to be connected to the potential of the
proposed project to allow recovery of resources. Proposed methods of resource recovery may
include the following:

e biosolids and organic residuals (e.g., anaerobic digestion for production and use of biogas.
production of compost, energy recovery from combustion, land application as a fertilizer/soil
conditioner);

» flow energy management and pressure energy recovery (e.g., locating treatment facilities at
low elevations to minimize pumping needs, minimize static lift at pump stations by

I' " Dayton & Knight Ltd.
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maintaining high wet well water surface elevations, use of low [low fixtures to minimize
wastewater volume, use of turbines to recover energy from the wastewater stream);

e phosphorus recovery (e.g., crystallization treatment of high-strength return streams within
treatment facilities);
heat recovery from wastewater (e.g., heat exchangers and heat pumps);
water reclamation and reuse (e.g., irrigation, toilet flushing, fire protection, on-site use at
wastewater treatment facilities); and

e urine separation (e.g., for use as a fertilizer).

Of the above method of resource recovery, those commonly in use in North America include
anacrobic digestion and composting of waste solids, flow energy management and to a lesser
extent water reclamation and reuse. Phosphorus recovery and urine separation can be said to be
in the developmental stages. Heat recovery is often considered for wastewater projects, but may
not be implemented due to the relatively high cost to benetit ratio. For all methods of resource
recovery, a local market for the resource is needed. This can present practical limitations in terms
of seasonal demand for reclaimed water, local opportunities for use of waste solids, and potential
users of recovered heat as well as the infrastructure needed to deliver the heat to end users.

The CVRD currently practices composting of the waste solids generated at the CVWPCC; this
produces a marketable product, although at a net cost to the District (i.e., the market value of the
compost 18 less than the cost of producing the compost). Anaerobic digestion of waste solids for
biogas recovery is commonly used in British Columbia and throughout North America, but is
typically only cost effective at relatively large treatment plants (i.e., those serving at least 20,000
people), due to the high capital cost of installing gas-tight anaerobic digesters. In some cases,
recovery and combustion of biogas for generation of electricity and heat can generate a net
positive financial gain (e.g., over a 20-year life cycle for the equipment).

Water reclamation and reuse in British Columbia is becoming more common. Successful large-
scale irrigation projects using reclaimed water have to date been undertaken in the communities
of Vernon and Armstrong, both of which are relatively arid areas with large agricultural land
bases available. For the CVRD, there is potential for seasonal irrigation using reclaimed water,
but 100% utilization of reclaimed water is unlikely within the forseeable future (i.c., large
reservoirs for off-season storage or an alternative means of off-season disposal would be
needed). Low water use fixtures to reduce wastewater volumes are now the standard for new
development in B.C. One of the most cost effective uses of reclaimed water is on-site use at
wastewater treatment facilities for non-potable applications (e.g., wash down water, process
water, landscape irrigation), since the reclaimed water does not have to be pumped offsite to
potential users; this application can generate a net financial gain over the life cycle of the project.
For off-site uses of reclaimed water, the potential for a positive benefit to cost ratio depends in a
large part on the proximity of potential end users and their water quality requirements.

g Dayton & Knight Ltd.
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Four options for wastewater collection, treatment, and reuse or disposal are outlined below. The
options are based on the “most likely” growth scenario developed in Memo No.l. The options
are evaluated on the basis of cost, technical feasibility, resource recovery potential, and
environmental and social values.

The potential for use of heat recovered from the wastewater stream at pumping facilities and
treatment plants depends on the proximity of potential users of the heat. For all of the options,
heat could potentially be recovered at strategic points on the collection system as well as at the
treatment facilities. At his level of analysis, no one option is considered to have advantage over
the others in terms of heat recovery.

The potential options were also discussed with the Ministry of Environment (MOLE), Nanaimo
Office. The MOE strongly supports regional planning for wastewater management, and
recommends the preparation of a Liquid Waste Management Plan. For the current regional
wastewater master plan, the MOE noted that siting of new treatment facilities and outfall
discharges is typically protested by local stakeholders, and expansion of the CVPCC may also
likely be resisted by local residents. Secondary treatment for open marine discharges as proposed
in the options described below meets the MOE requirements. Discharges into Baynes Sound are
likely to encounter significant resistance. All marine discharges will require consultation with the
local shellfish industry. The MOE supports connection of the Cumberland system to the central
collection system, rather than local discharge to constructed wetlands.

It was assumed that properties outside of urban centres (i.e., in low-density rural areas) would
continue to be served by onsite (ground disposal) systems. If necessary, properties in areas with
poor conditions for ground disposal might require single-home treatment systems to enhance the
quality of wastewater prior to ground disposal. The ultimate density of development in

unserviced areas will depend in part on the local conditions for ground disposal (see report from
EBA).

Flow projections used to size the treatment plants and outfalls were based on the analysis of
flows at the CVWPCC (see Memo No.1 appendix C). These flows are:

o Average dry weather flow: 405 L/c/d
o Average annual flow: 474 L/c/d
o Maximum day flow: 971 L/c/d

2.1 Option 1: Centralized Treatment

Option | (see Figure O-1) would be to continue to route all wastewater flows from urban
areas within the District to the existing CVWPCC. This would include decommissioning
of the existing Cumberland STP and connecting this system the Courtenay collection
system, as well as connection of other outlying communities (Saratoga/Miracle Beach,
Ship’s Point, Royston/Union Bay). The ultimate population for this option is about
180,000 people.

'Dayton & Knight Ltd.
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The total useable site area for construction of treatment facilities at the CVWPCC site is
estimated at about 9 hectares, assuming a 30 meter buffer zone within the property
boundary. This site could contain treatment facilities for the ultimate service population
of 180,000 people, provided that a more space-efficient technology than the existing
plug-flow activated sludge process were used.

A second outfall would be required. The plant would continue to meet secondary
treatment standards for open marine discharge.

For Option 1, the current method of resource recovery (composting of waste solids) could
continue into the future, although this option may become more difficult as the plant
grows in size. Anaerobic digestion for production of biogas can be considerad for the
future (this would require the use of space-efficient technologies for liquid treatment to
allow space on the site for construction of anaerobic digesters for a total service
population of 180,000 people); the biogas could potentially be used for generation of
electricity, firing boilers, or as a vehicle fuel (requires prior scrubbing of the gas). As the
facilities are upgraded and expanded, on-site use of reclaimed water for non-potable
applications at the plant should be maximized. Production of reclaimed water for off-site
use would depend on the proximity of potential users: if markets are identified, part of the
effluent from the secondary treatment facilities could be treated to reclaimed water
standards as required.

Advantages of Option |

Lowest cost option (see Section 4.0).

Maximizes use of existing infrastructure.

Does not require siting of new treatment facilities or outfall.

Allows future use of anaerobic digestion for recovery and use of biogas.

Disadvantages of Option 1

e Requires pumping of all wastewater flows from Courtenay River PS catchment and
Royston/Union Bay area (where the majority of development is expected to take
place) to Comox WWTP.

* Some odour sensitivity associated with existing treatment plant site .

Some areas (e.g., Ship’s Point, Saratoga Beach) are remote from the central collection
system and will require long force or gravity mains to convey sewage to the
CVWPCC.

o Potential for use of reclaimed water may be limited.

CONSULTING ENGINEERS
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2.2 Option 1A: Centralized Treatment

From a treatment and cost standpoint Option 1A is essentially the same as Option 1, only
with changes to sewage conveyance to the CVWPCC. Sewage conveyance is covered

elsewhere.

2.3 Option 2: Decentralized Treatment

Option 2 would be to expand the existing CVWPCC and construct 3 new treatment
plants, with 50-year tributary populations as shown in Table 1.

Table 1
Option 2 Treatment Plants
Service
. Plant Tributary Areas Population | Discharge Treatment Standard
CVWPCC Secandary for marine
(existing plant expanded) Comox, Courtney 114,300 Georgia Straight discharge
South STP Cumberland, RID, UBID, Secondary for marine
(new plant) Ships Point (Area A) 48,600 Georgia Straight discharge
Kitty Coleman STP Secondary for marine
(new plant) Kitty Coleman 2,800 Georgia Straight | discharge
Saratoga STP Secondary for marine
(new plant) Saratoga 14,400 Georgia Straight discharge
Total Population Served 180,000

CVWPCC

The CVWPCC would continue to treat wastewater from Comox and Courtney. The total
useable site area for construction of treatment facilities is estimated at about 9 hectares,
assuming a 30 meter buffer zone within the property boundary. This site could contain
treatment facilities for the ultimate service population of 114,300 people.

The outfall would require upgrading as flows increased.
South STP

For the purpose of this outline, it was assumed that a suitable site could be located for the
South STP somewhere in the Royston/Union Bay area. [deally, the new facility should be
located in an area zoned for industrial development to avoid placing a treatment plant
directly adjacent to residential development.

Treated sewage from the South STP would be pumped across the Comox Harbour to the
existing CYWPCC outfall. A second outfall would be required as flows increase from
both plants. The South STP would have to meet secondary treatment standards for open
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marine discharge, unless reclamation of some or all of the effluent for irrigation or other
purposes was planned.

An area of approximately 5 hectares would be required for this treatment plant. This
includes a 30 m buffer.

Kitty Coleman and Saratoga STPs

Satellite treatment plans would be constructed in Saratoga and Kitty Coleman. Treatment
would have to meet secondary treatment standards for open marine discharge, unless
reclamation of some or all of the effluent for irrigation or other purposes was planned.
Outfalls for each plant would extend out into the Georgia Straight. The new facility
should be located in an area zoned for industrial use if possible.

Areas of approximately 2 hectare and 3 hectares would be required for Kitty Coleman
and Saratoga respectively. These areas include a 30 m buffer.

For Option 2, the options for recovery and beneficial use of waste solids at the two larger
plants (CYWPCC and South Plant) would be similar to those {or Option 1 (i.e., continue
with composting, and consider anaerobic digestion for the future). Space limitations at
the CVPCC would be less restrictive for Option 2 (i.e., use of a more space-efficient
technology for liquid treatment may not be required). Use of multiple plants would
potentially access a wider market for use of reclaimed water.

Advantages of Option 2

Maximize gravity flow to reduce energy demand for pumping.

e New South STP would be located in the area containing the majority of planned
development.

» Satellite plants increase potential local water reuse options.
Allows potential use of anaerobic digester at CVWPCC and new South treatment
plant for production and use of biogass.

e Compatible with existing composting strategy for waste solids.

Disadvantages of Option 2

e Requires siting of three new treatment facilities and two new outfalls, which will
require extensive public and stakeholder consultation.

e Operation of four treatment plants (three new plants plus existing CVWPCC) would
be more costly than operation of a single plant (Option | and Option 1A).

e Some areas are remote from their treatment plants (e.g., Ship’s Point is remote from
the new South STP). Long forcemains and gravity mains will be required.

* More costly than Option 1 (see Section 4.0).

dlc
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2.4 Option 2A: Decentralized Treatment

Option 2A would further decentralize treatment from the concept in Option 2 (see Table

2). The South STP in Option 2 would be split into 4 treatment plants: Cumberland STP,

RID STP, UBID STP and Ships Point STP. Expansion of the CVWPCC and new

treatment plants at Kitty Coleman and Saratoga would be required as in Option 2.

Table 2
Option 2A Treatment Plants
Tributary Service Discharge Treatment

Plant Areas Population Location/Reuse Standard
CVWPCC Comox, Secondary for
(existing plant expanded) | Courtney 114,300 Georgia Straight marine discharge
RID STP Baynes Sound and
(New plant) RID 8,900 reuse Reclaimed Water
UBID STP Baynes Sound and
(New plant) UBID 13,900 reuse Reclaimed Water
Cumberland STP Maple Lake Creck
(New plant) Cumberland 20,100 and reuse Reclaimed Water
Ships Point STP Baynes Sound and
(New plant) Ships Point 5,600 reuse Reclaimed Water
Kitty Coleman STP Kitty Secondary for
(New plant) Coleman 2,800 Georgia Straight marine discharge
Saratoga STP Secondary for
(New plant) Saratoga 14,300 Georgia Straight marine discharge
Total Population Served 180,000

CVWPCC

The CVWPCC would continue to treat wastewater from Comox and Courtney. The total
useable site area for construction of treatment facilities is estimated at about 9 hectares,
assuming a 30 meter buffer zone within the property boundary. This site could contain
treatment facilities for the ultimate service population of 114,000 people.

A second outfall would be required as flows increase.

UBID, RID and Ships Point STPs

These three treatment plants would all be located adjacent to Baynes Sound. Baynes
Sound is a significant shellfish farming area, and there is likely to be opposition to any
sewage discharge into this water body. However, previous studies have found that there
are no rivers or streams in the area that can provide sufticient year-round dilution for
sewage discharge, so stream discharge is not considered a viable option. Conditions for
ground disposal are poor for the most part in this area (based on the preliminary
evaluation by EBA). It is possible that suitable sites for ground disposal fields might be
located if more detailed study were undertaken, but these are unlikely to provide
sufficient capacity to dispose of all wastewater produced by the three plants.

| Dayton & Knight Ltd.
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It is proposed that the new UBID, RID and Ships Point treatment plants would provide
treatment to reclaimed water standards. The reclaimed water could potentially be used for
local non-potable applications such as irrigation, toilet flushing, fire protection, etc. If the
primary use of reclaimed water is to be irrigation, a wet-season storage reservoir may be
required.

Outfalls into Baynes sound would be required for the three locations as it is very unlikely
that all reclaimed water could be reused year round.

Approximately 3 hectares would be required for each of the treatment plants. These areas
include a 30 m buffer.

Cumberland STP

The existing Cumberland STP is a partially-aerated lagoon facility with a service capacity
of about 5,000 people that discharges to Maple Lake Creek. The current service
population is estimated at about 2,500 people.

There are concerns with the existing Cumberland treatment facility, including insufficient
dilution of the effluent discharge in Maple Lake Creek, and potential overflows of poorly
treated wastewater directly to the Creek. The projected service population for the
Cumberland area is about 20,000 people, If the Cumberland STP is to continue in service,
a mechanical treatment plant producing an effluent that meets reclaimed water standards
will be required. The reclaimed water could potentially be discharged to Maple Lake
Creek (environmental impact studies and consultation with the MOE would be required),
or used for local non-potable applications such as irrigation, toilet flushing, fire
protection, etc. If the primary use of reclaimed water is to be irrigation, a wet-season
storage reservoir may be required. Ground disposal for a discharge of this magnitude
would not be practical.

Saratoga Beach and Kitty Coleman

Satellite treatment plans would be constructed in Saratoga and Kitty Coleman. Treatment
would have to meet secondary treatment standards for open marine discharge, unless
reclamation of some or all of the effluent for irrigation or other purposes was planned,
Outfalls for each plant would extend out into the Georgia Straight. The new facility
should be located in an area zoned for industrial use if possible.

Areas of approximately 2 hectare and 3 hectares would be required for Kitty Coleman
and Saratoga respectively. These areas include a 30 m buffer.

For Option 3, the potential for biogas production from anaerobic would be more limited
than for Options 1 and 2, since this would likely be cost effective only at the CVWPCC
(however, waste solids from the satellite plants could potentially be transported to the
CVPCC for digestion). Composting of waste solids from the smaller satellite plants could

ke
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3.0

3.1

continue, although consumption of fuel for transportation of the solids might increase
compared to the more centralized options. Increasing the number of satellite plants may
also increase the potential markets for reclaimed water use.

Advantages of Option 2A

* Avoids the need for a major pumping station and forcemain to connect flow from
Saratoga/Miracle Beach area to the CVWPCC system.

e  Avoids the need for a major pumping station and forcemain to connect flow from the
Ships Point/UBID/RID area to the CVWPCC system.

¢ May increase potential for use of reclaimed water.

Disadvantages of Option 2A

» Requires siting of five new treatment facilities and outfalls, which will require
extensive public and stakeholder consultation.

e Operation of an additional treatment plants would add to system complexity and
operating costs for treatment.

¢ For the UBID, RID and Ships Point water reclamation plants, 100% use of reclaimed
water difficult to achieve. Three new outfalls into Baynes sound will be required, and
these are likely to meet public and stakeholder opposition. Discharge to Baynes sound
will require environmental impact studies.

e [or the Cumberland water reclamation plant, 100% use of reclaimed water difficult to
achieve, unless discharge to Maple Lake Creek for stream augmentation is allowed.
Discharge to Maple Lake Creek will require environmental impact studies and may
encounter resistance from the community.

e Smaller satellite plnts are not large enough for cost-effective production of biogas.

»  Much more costly than Options 1 and 2 (see Section 4.0).

INFLOW & INFILTRATION
Current I&T in the CVWPCC system

Infiltration can be divided into two components. Groundwater infiltration (GWI) enters
the system through defects in pipes, which are located below the water table; GWI is
relatively constant in intensity and is of long duration. Rainfall-derived infiltration (RDI)
occurs during and immediately after rainfall events, and is caused by the seepage of
percolating rainwater into defective pipes, which lie near the ground surface or through
defective manholes or covers located in poorly graded pavement areas; RDI is typically
of relatively short duration and high intensity, compared to GWL. Inflow can also be
divided into two components. Dry weather inflow (DWI) results from surface water not
caused by rain that enters the sewer system (e.g., street and vehicle washing).
Stormwater inflow (SWI) results from the diversion of storm surface runoff into sanitary
sewers (e.g., roof downspouts that are connected to the sanitary sewer).

dlc
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3.2

The Municipal Sewage Regulation (MSR) states that, where the maximum day flow
(MDF) exceeds 2 times the average dry weather flow (ADWF) and if the contributory
population exceeds 10,000 persons, the discharger must address how 1&I can be reduced.

At the CYWPCC the ADWF to MDF ratio varied from 2.0 to 2.9 in the years from 2003
to 2007 (see Memo No.1 Appendix C). Under the MSR an [&] reduction program would
be required for the CWWPCC system.

According to USEPA Regulations, the total daily flow in the sanitary sewer during a
storm should not exceed 1,050 L/c/d, and if the total flow significantly exceeds 455 L/e/d
based on the highest 7 to 14 day average, the collection system is subject to “excessive”
I&I. In the years 2003 to 2007 the MDF exceeded 1,050 L/c/d once. The average yearly 7
day maximum flow at the CVWPCC was 738 L/c/d from the years 2003 to 2007. This is
significantly higher than the USEPA recommends. The system would benefit from
additional reduction of I1&I.

Effect of Inflow and Infiltration on Wastewater Treatment

In general, process units for which hydraulic criteria (peak flow or average flow) is the
governing design factor may benefit from I&I reduction. With regard to the CVWPCC
(and other typical treatment facilities) these include:

Influent sereens.

Grit tanks.

Primary sedimentation tanks.

Secondary aeration basins, under some circumstances.
Secondary clarifiers, under some circumstances.
Effluent pump station.

Outfall

g o 0 0 O 9 O

The following process units would not typically benefit significantly from I&I reduction:

Secondary (biological) treatment units (activated sludge tanks, etc.).
Aeration blowers.

Solids thickeners.

Solids digestion facilities,

Sludge holding tanks.

Solids dewatering facilities.

Solids pumping/handling.

e ¢ o 90 O O 0

In general, design of treatment units that are related to the organic loading on a treatment
plant are not related to 1&I reduction; this includes biological treatment reactors for
secondary (and advanced) treatment, as well as virtually all of the solids treatment and
handling facilities. These facilities can account for a large percentage of the total capital
cost of treatment facilities. Therefore, I&I reduction may have a relatively small impact
on the capital costs of treatment, depending on the nature of the treatment facilities.
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4.0

However, [&] reduction can have a much more direct impact on operating costs for
treatment, including power demand for pumping and chemical addition where practiced
(e.g., chlorine for disinfection, chemical addition for enhanced treatment).

COST ESTIMATES
Capital Costs, Yearly O & M Costs and 50 year Net Present Value are shown in Table 3.

Capital and O & M costs have been taken [rom Dayton & Knight cost curves, These
curves show costs vs. average annual flow for a number of treatment plants in North
America. Best fit curves have been applied to the data points in order to allow estimation
of capital and O & M costs.

The following class D cost estimates for the above options include the following:

e Construction of treatment facilities.
e Construction of outfalls, where required.
e [Engineering and contingency.

The following are not included in the cost estimates:

e Raw sewage conveyance.

e Land purchase, where required.

e Biosolids treatment.

e Construction and O & M for infrastructure for water reuse.

The 50 year net present value costs assume that the full capital cost of construction will
be met at year zero, and that O & M costs are constant throughout the 50 year period. It
is important to emphasize that the costs shown are for treatment only, and do not include
wastewater conveyance and pumping or solids reuse. The costs are all-inclusive and
should not be used for budgeting purposes, but are considered adequate for the purpose of
comparing options.
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Table 3

Capital Costs, Yearly O & M Costs and 50 year Net Present Value (Millions of

Dollars)
50 Year Net
Option Plant Capital Cost | Yearly O & M | Present Value
Option 1 CVWPCC $103.7 $5.9 $217
Total $103.7 $5.9 $217
Option 1A | CYWPCC $103.7 $5.9 $217
Total $103.7 $5.9 $217
Option 2 CVWPCC $61.7 $4.6 $150
South STP $54.2 $2.4 $100
Kitty Coleman STP $6.5 $0.3 $12
Saratoga STP $18.0 $1.1 $39
Total $140.4 $8.3 $300
Option 2A CVWPCC $61.7 $4.6 $150
RID STP $21.3 $1.5 $50
UBID STP $31.7 $2.2 574
Cumberland STP $41.9 $3.2 $103
Ships Paint STP $14.2 $1.0 $33
Kitty Coleman STP $6.5 $0.3 $12
Saratoga STP $18.0 $1.1 $39
Total $195.2 $13.9 8461

As shown in Table 3, Option | and Option 1A have the lowest capital cost (about $100
million) and annual O&M cost (about $6 million per year for the 180,000 population).
Option 2 is more costly at about $140 million capital cost and $8 million per year O&M.
Option 3 is much more costly at about $200 million capital cost and $14 million per year
O&M. It is apparent that, due to economies of scale and efficient use of facilities and
resources, the cost of treatment is less for a smaller number of relatively large facilities
than for more numerous small facilities.
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