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1. Executive Summary

The Village of Cumberiand Liquid Waste Management Plan Stage 2 is based on the
final report of the Stage 1 Plan (February 2001). The principal goals for Stage 2
included completing environmental assessments and identifying and selecting an
appropriate freatment technology for continued effluent discharge to Maple Lake
Creek. The process for Stage 2 included completing each individual study and
publishing it as a Technical Memorandum for review and discussion by the
Technical Advisory Group (TAG). An initial meeting of TAG was held in

September 25, 2001, all technical memoranda were circulated for review by June
2002, and principle reviews by members of TAG were completed by September 17,
2002.

The Public Advisory Committee (PAG) was kept advised throughout the process and
copies of technical memoranda and documents were available at the municipal
offices. Copies of the memoranda were circulated to the local First Nations for their
review and comment. A Public Open House meeting was hosted by PAG in the
community hall on Thursday, September 19, 2002. The consultant presented the
findings and recommendations for the Stage 2 Plan, and municipal staff presented
the funding alternatives and cost implications to the taxpayers.

The principle goals of this Stage 2 Plan were to identify the environmental impacts
from proposed construction and discharge, and to identify and confirm appropriate
treatment technology for the sanitary effluent.

An environmental investigation of the downstream Maple Lake Creek and Trent
River was completed in the summer of 2001, and provided some baseline
information on the condition of those watercourses and the fishery resource
potential. As a result of this study and other work by Ministry of Water Land and Air
Protection (MWLAP), the principle impact was identified as algal growth in the Trent
River resulting from nutrient discharge. The principle controlling nutrient was
identified as orthophosphate, and this controls the planning and design of the
proposed treatment process.

An environmental habitat and wildlife investigation of the area between the existing
lagoons and Cumberland Road was completed. This investigation identified areas
that have been impacted by previous land uses, including farming, and identified
these as the most suitable for future construction of the new treatment process
expansion. A fen/bog area south of Cumberland Road and west of Maple Lake
Creek was identified with high environmental value, and this will be isolated from the
future construction and protected. The proposed construction areas were of concern
to the Canadian Wildlife Service (CWS) of Environment Canada. The area finally
identified and selected for construction has been reviewed and agreed with CWS.
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The existing flows of wastewater to the treatment plant were analysed and identified
separately as sanitary, infiltration, exfiltration and inflow components. A large part of
the older infrastructure in the Village of Cumberiand collects combined sanitary and
stormwater flows. An analysis was completed to identify the impact of separating the
sanitary from stormwater flows. It is recommended that these be separated, in order
to minimise the projected future flows to the treatment process. The effectiveness of
the aerated lagoon system is contingent on adequate residence time.

Design flows were developed from an analysis of the existing flow components,
together with a projection of each into the future to allow for the increased population
and service area. These flows were used in an assessment of alternative treatment
technologies, for performance projection of the proposed treatment process, and for
projecting possible augmentation flows to the Trent River in summer. Although the
cost of separating either the sanitary or stormwater systems is large, some
significant upgrading is required of the existing system to avoid the potentiai for
overloading and overflow. This report recommends separating the existing
combined system, and upgrading a few sections to provide sufficient capacity to
avoid the potential for sewage overflows.

A number of alternate discharge options were reviewed with the goal of eliminating
the discharge of nutrients to Maple Lake Creek in the summer. The altemates
included storage of all summer flows, discharge to land in the summer, connection to
the Courtenay / Comox system or discharge to Comox Lake. In view of the costs,
environmental impacts, and need for low flow augmentation in the Trent River, none
of these alternate discharge options is recommended.

The Trent River, like most rivers on the east coast of Vancouver island, suffers from
very low flows in the summer. The Trent River appears to have much lower flows
than adjacent rivers, and the contribution from the discharge of municipal effluent
into Maple Lake Creek is significant. A detailed analysis indicates that municipal
effluent represents approximately 10% of the total flow in the Trent River during
summer low flow periods. For the sake of sustaining viable fish populations in the
Trent River and the lower reaches of Maple Lake Creek, continued discharge of
municipal effluent to Maple Lake Creek is recommended.

A full spectrum of treatment alternatives was reviewed. These included a wide range
of electro-mechanical processes, and focusing on the removal of phosphorous. The
effectiveness, capital cost and operating costs of suitable technologies were
summarized. Similar evaluation was completed for a Constructed Treatment
Wetland (CTW), to be incorporated as an additional process downstream of the
existing aeratedffacultative lagoon system. Two principle advantages of the CTW
were identified as seasonal removal of the critical constituent (orthophosphate)
during the summer months, and very low annual operating costs. The capital cost of
constructing a CTW was comparable to the cost of the next most effective electro-
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mechanical process (Sequencing Batch Reactor). Chemical precipitation for
phosphorous removal is identified as a necessary component of all processes.

From the assessment of the impact on Mapie Lake Creek and downstream on the
Trent River, and from the goal of meeting of Municipal Sewage Regulation (MSR)
Criteria for Reclaimed Water for Streamflow Augmentation, an effluent meeting the
British Columbia Approved Water Quality Guidelines (January 2001) is
recommended with orthophosphate limited to 100 pg/ during the summer.

This Plan includes the Capital Construction Cost Estimates for the recommended
works. The impact of potential grants from senior government is reviewed, and the
potential final cost to individual consumer identified.

The final recommendations of this report on the Stage 2 Plan include:
« Continuing the discharge of wastewater effluent to Maple Lake Creek.

e Separating the existing combined sewers, and requiring that all new
construction be separated.

¢ Constructing some sections of replacement infrastructure to avoid the
potential for Combined Sewer Overflows (CSO’s).

« Developing a Constructed Treatment Wetland, together with the existing
lagoon system, in order to meet the water quality objectives and to
significantly reduce the discharge of orthophosphate during the summer
months.

e A programme of replacing the oldest sanitary sewers in the core area of
the village in order to reduce infiltration and eliminate exfiltration.
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2. Abbreviations and Glossary

21 Abbreviations

ADWF Average Dry Weather Flow

AWWF Average Wet Weather Flow

BAT Best Available Technology

BMP Best Management Practices

BODs Biochemical Oxygen Demand (5 day)
CTW Constructed Treatment Wetland

1&l Inflow and Infiltration

LwmMP Liquid Waste Management Plan

MCAWS Ministry of Community, Aboriginal and Women’s Services
MOH Ministry of Health |

MSR Municipal Sewage Regulation

MWLAP Ministry of Water, Land and Air Protection
0&G Qil and Grease

OCP Official Community Plan

PAG Public Advisory Group

TAG Technical Advisory Group

TSS Total Suspended Solids

WQG BC Approved Water Quality Guidelines
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2.2 Glossary

A glossary of terms to assist the non-technical reader of the report

attenuation:

average daily flow
average dry weather flow
(ADWF)

combined sewer area

constructed treatment

wetland

design population

exfiltration

hydrograph

infiltration

inflow

peak instantaneous flow

- reduction of peak fiows through direct or indirect
storage.

- the total flow over 24 hours, expressed as {cd or
m°/d, usually used to specify sanitary sewage flow.

- sewage flow during periods of little or no rainfall.

- the area that contributes stormwater flow {o the
sanitary sewer pipe network.

- a wetland that has been enhanced, restored, or
built with the purpose of treating municipal storm or
sanitary wastewater.

- the population for which design will be
completed, usually a future population based on
growth expectations.

- leakage out of the pipe network through joints,
cracks, manholes and services and into the
surrounding ground, usually occurring in dry
weather conditions.

- a graphical representation of runoff or discharge
of liquid waste.

- groundwater that enters the sewage collection
system through feaking joints, cracks, manhoies
and services, usually occurring in wet weather.

- stormwater flow that enters a sanitary sewer from
sources other than infiltration, that includes roof
leaders, foundation and basement drains, catch
basins and manhoie covers.

- maximum inflow that occurs from a specified
rainstorm, combined with peak daily sanitary flow
and infiltration, usually expressed as Us.
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peaking factor - a factor applied to average sanitary flow to
estimate peak flow (in this report, calculated with
the Harmon formula).

rainfall events - rainstorms that show start and end points.

residential flow - flow generated from domestic uses, not
commercial, industrial or institutional.

service population - the population serviced by the referenced utility,
i.e. those people with service connections to the
utility.

‘X year refurn storm - the rainstorm that has a recurrence interval of X

years, that has a probability of occurring in any
one year of 1/x.
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3.

d days

h hours

ha hectare

igpd Imperial gallons per day

igpm Imperial gallons per minute

kg/ha kilogram per hectare

ficid litres per capita per day

¥ha/d litres per hectare per day

Us litres per second

{/s/ha litres per second per hectare

m metre

mm millimetre

m°/d cubic metres per day

mg/l milligrams per litre

ug/t micrograms per litre
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4. Introduction

This report is submitted to the Ministry of Water, Land and Air Protection (MWLAP)
for approval as the Village of Cumberland Liquid Waste Management Plan - Stage
Two. The process leading to municipal liquid waste management planning has been
highly participative for residents, major landowners, municipal officials, provincial
ministries and federal departments. Because of this dedication to proper process,
liquid waste management pianning in Cumberiand is built upon a strong foundation
of public involvement and support. As in all municipal planning in Cumberland,
liquid waste management has been driven by interested citizens and their elected
public officials, the Village Council.

The report has been written in accordance with three primary reference documents;
the Village of Cumberland Official Community Plan, December 1998, the MWLAP
Guidelines for Developing a Liquid Waste Management Plan, August 1992, and the
Village of Cumberland Liquid Waste Management Plan, Stage 1, Final Report,
February 2001. Other technical and policy documents have been used to
supplement and support the intent of these primary references. The objective of this
report is to create a technically viable, socially acceptable, economically practical
and environmentally suitable Liquid Waste Management Plan for the Village of
Cumberland.

On completion of Stage 1 of the Plan, and together with the letter of approval from
MWHLAP, a list of recommendations set out the tasks for Stage 2:

« Complete an environmental assessment downstream on Maple Lake Creek
and Trent River.

o Develop appropriate design flows for the collection system, with and without
separation of stormwater inflows.

e Prepare cost estimates for alternatives for separating stormwater inflows, and
eliminating the combined sewer system.

e Review alternative treatment and discharge options and identify those
preferred for more detailed study.

o Study options and prepare cost estimates for appropriate treatment
technologies, with particular emphasis on phosphorous reduction.

¢ Identify and evaluate options for summer low flow augmentation to the Trent
River.

e Develop a capital works programme and funding options.

e Develop implementation of the recommendations of the Stormwater
Management Plan.

Anderson Civil Engineering Page 4-1



Village of Cumberland Final Report
Liquid Waste Management Plan, Stage 2 January 2003

o Continue communication with the local First Nations.

o Develop a plan to connect the existing on-site serviced areas to the collection
system.

o Review the impact of the laundry facility for the quality and quantity
contributed.

These actions have all been completed and the results and recommendations
incorporated in this LWMP Stage 2 Plan.
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5. Background

The background to the Village of Cumberiand Liquid Waste Management Plan was
comprehensively discussed in the Stage 1 report. The history of the Village starts in
1898 as a company town; the history of the sewage treatment plant started with a
treatment plant in 1967; the recent social planning for the community dates from the
current Official Community Plan in 1998.

The goal of the Stage 1 study was to complete a comprehensive study of liquid
waste management in the Village of Cumberland. Topics covered in Stage 1
inciuded:;

e Previous studies, reports and permits.

e Land Use and Community Planning.

e Population and Industrial Growth.

¢ Septic tanks and On-site discharges.

e Estimated wastewater quantities.

e Sewer collection system and Combined Sewer Overflows.

o Commercial and Industrial wastes.

e Regional District context.

e Source Control.

¢ Inflow and Infiltration.

o Opportunities for Effluent Reuse.

» Septage treatment and disposal.

e Stormwater Management.

e (apacity of receiving environment.

s QOptions for freatment.

e Treatment Site location options.
Each of these was studied in depth, and through a thorough public consultation
process managed by the Public Advisory Group, the Stage 1 plan was developed.

The findings of the studies were reviewed and discussed with the Technical Advisory
Group.

The final plan was published in February 2001, and after review, was approved by
the Ministry of Water, Land and Air Protection (MWLAP) in a letter dated June 13,
2001.

Anderson Civil Engineering Page 5-3



Village of Cumberland Final Report

Liquid Waste Management Plan, Stage 2 January 2003

The “Recommended Course of Action for Stage 2" developed in Stage 1, is included
in Appendix B.

The Stage 2 process has proceeded actively since June 2001 by completion of a
series of Technical Memoranda for each individual recommended action.
Subsequent reports built on the foundation of previous work. The reports were
circulated to TAG and their reviews were discussed at a meeting in September 2002.

The original eight Technical Memoranda have been incorporated into this report with
additionat material prepared as necessary to complete a comprehensive LWMP
Stage 2 Plan.
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6. Environment

8.1 introduction

The Liquid Waste Management Plan, Stage 1, reviewed a number of options for
treatment including conventional electro-mechanical plants and Constructed
Treatment Wetlands. The plan reviewed site location options and concluded that
adjacent to the existing treatment plant was the preferred location.

The first activity identified in the Stage 1 Plan to be undertaken in Stage 2 was to:
Complete an Environmental impact Assessment for discharge to Maple Lake Creek
receiving water, considering the range of treatment options .

6.2 Background

As part of the Stage 2 planning process, it was important to identify the potential
impact of the future discharge on Maple Lake creek and downstream on the Trent
River. It was also important to assess the impact of constructing additional treatment
facilities in the area adjacent to the existing treatment process.

Appropriate reports included in the Stage 1 plan were reviewed:

Technical Report and Addenda on Cumberiand Sewage Treatment Plant, MELP,
October 1995, November 1995, October 1997 (Stage 1, Volume 2).

Report on Cumberland Sewage Treatment Plant and impacts on the Trent River,
MELP, December 1998 (Stage 1, Volume 2).

Additional reports were commissioned for the Stage 2 planning process:

Environmental Assessment for the Proposed Cumberiand Treatment Wetlands and
Sewage Discharge, Mimulus Biological Consultants, November, 2001 (Volume 2).

Ground-truthing, Delineation and Conservation Evaluation of Part of Sensitive
Ecosystem Polygon #65003, Cumberiand, Canadian Wildlife Service, R. Buechert,
BSc., July 2001 (Volume 2).

This chapter includes a review of these reports and incorporates the review and
analysis by the Technical Advisory Group (TAG).
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6.3 Downstream Impact

The Village of Cumberland has been discharging sewage from a combined sewer
system into the watershed of Mapie Lake Creek since the community was first
founded in the 1890’s. In 1967 a sewage treatment plant was constructed, and
received major improvements in 1971. No significant improvements to the treatment
process have been made since, aithough the Ministry of Environment (now MWLAP)
has been expressing concem at the quality of effluent and the impact downstream.
The Village commissioned reports in 1987, 1990 and 1991 (refer to Stage 1 Plan,
Volume 2) to review alternatives for improving the treatment process and reducing
the impact downstream.

The community, through the Stage 1 Plan public information process, confirmed their
commitment to reduce or eliminate the impact of the Village of Cumberland on the
surrounding environment. The object of the Stage 2 Plan is to improve the
understanding of the receiving waters and to establish appropriate values for effluent
characteristics.

6.3.1 Fisheries Resource

Mimulus identified the fisheries resources in the lower reaches of Maple Lake Creek
(approximately the last 1000 m upstream from the Trent River). There is a 12 m high
waterfall approximately 500 m above the confluence that presents a total barrier to
the upstream migration of fish. Above the falls (Reach 3) electro-fishing found only
one three-spine stickleback; no other fish were found. The reaches below the falis,
and for several hundred metres upstream, exhibit good fisheries habitat, although
moss and algae growth are significant.

The assessment found significant impact on the Trent River by algae growth
downstream of the confluence. Exposed rocks are covered in a white film, probably
resulting from algae growth exposed at low water. The algae growth and white film
were not as evident in the lower kilometre of the Trent River.

No odours were observed in any part of Maple Lake Creek.

6.3.2  Water Quality

Mimulus sampled five locations (identified in Mimulus Figure 5.1) on five occasions
in the summer of 2001. Each of these sampies was analysed for 19 indicator
parameters (Mimulus Appendix E). These results are reviewed and discussed in
Mimulus Chapter 5 and summarised below:

e Sample Site 1 represents Maple Lake Creek above any influence of effluent
discharge, Site 2 refiects Maple Lake Creek below the initial dilution zone for
effluent, Site 3 represents Maple Lake Creek immediately above the
confluence with Trent River, Site 4 represents Trent River below the
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confluence with Maple L.ake Creek and Site & is above the confluence.
Generally these sites correspond to MWLAP sites that have been monitored
over a number of years.

¢ BODS levels were typically less than 5 except at Site 2 (downstream of the
discharge) where they ranged between 6.8 and 15.6.

¢ DO levels were typicaily 3.0 or 4.0 at Site 1, 1.0 at Site 2, and 10.0 at Sites 3,
4 and 5.

o TSS values were typically elevated at Site 2, but sporadic elevated resulits
were also obtained from Sites 1, 4 and 5.

o Fecal Coliform levels at Site 2 were typically moderate, but high levels were
also recorded upstream at Site 1, and occasionally much higher levels at
Sites 3, 4 and 5 downstream. These results appear to show contamination
with other than sewage effluent.

e Ammonia levels at all sites, except Site 2, were much below the BC Approved
Water Quality Guidelines (2001) (WQG) values (30 day limit 1.32 mgft,
maximum 18.0). At Site 2 the values ranged from 6.93 to 12.9 mg/t indicating
consistently high resuits locally near the Initial Dilution Zone.

e A range of typical metals was tested and both cadmium and lead found to be
below acceptable limits (WQG). The detection limit for silver was not low
enough to confirm acceptable levels. Copper was found to be acceptable with
all sites except Site 2, where the level was between 2 and 4 times the
acceptable level.

» Dissolved oxygen levels were typically recorded at vaiues of 3 and 4 at Site 1
above the discharge point. At Site 2 below the effluent discharge DO levels
were typically at 1.0. At all other sites in the low reaches of Maple Lake
Creek and the Trent River, values were at 10 or 11.

e Total phosphorous and ortho-phosphate results below the point of discharge
were high at Sites 2, 3 and 5 downstream into the Trent River. This is
discussed further beiow.

o Chiorophyli a was not sampled as part of this programme.

6.3.3 Construction Area Assessment

The provincial government, as MELP and now MWLAP, has prepared several
reports since 1990 on the downstream impacts of the effluent discharge.

Reports have included observations by John Deniseger, Environmental Impact
Biologist, MWLAP, of extensive algae growth in the Trent River downstream of the
confluence. (Reference LWMP Stage 1, Volume 2, E). High levels of
orthophosphate from Mapie Lake Creek have been identified as the principle cause.
Although phosphorous and orthophosphate levels are not set in the WQG,

Anderson Civil Engineering Page 6-7



Village of Cumberland
Liquid Waste Management Plan, Stage 2

Final Report
January 2003

chlorophyll a values are identified as a measure of the algae growth caused by
nutrients, including phosphates. Measurements of chlorophyll @ were made in 1997,
1998, and 2002.

Table 6.1 - Trent River Chlorophylt a Results (mg/m2)

Site | Trent River | Trent River | Trent River | Trent River | Trent River | Trent River
100 m 400 m 1 kmdown- | 1.5 km 2 km down- | upstream at
Date upstream down- stream down- stream Trestle
stream stream
12/8/97 2.7 19.7
9/8/97 5.6 552.0
7/7/98 6.1 125.3
8/9/98 40.7 216.0
28/8/02 6 57 a7 119 52 129

BC Approved Water Quality Guidelines limits are 50 mg/m” for Recreation and
100 mg/m’ for Aquatic life.

Table 6.2 - Trent River / Maple Lake creek Orthophosphate {ug/€)

Site 1 Trent Maple Trent River | Trent River | Trent Trent Trent
River | Eé?::k 400 m 1 km down- River River River
100 m down- stream 1.5 km 2km upstream
upstream | at Trent stream down- down- at Trestle
Date River stream stream
| 11/7/97 27 6
10/9/97 167 16
18 /6 380 47
/98
23/9/88 <1 334 89
28/8/02 2 408 101 66 68 43 3

A presentation at the TAG meeting on September 17, 2002, explained the impact on
the Trent River from orthophosphate discharges in the effluent. Typical summer
effluent discharge concentrations range from 2,000 to 2,500 ug/t (winter levels
1,000 pg/t). In Maple Lake Creek above the confluence there is typically an 85%
reduction to 350ug/ at the lowest reaches, resulting in less than 100 ug/t in the

Anderson Civil Engineering
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Trent River. Elevated concentrations cause elevated algae growth when sunlight
and temperature are sufficient.

The effect is evident from the confiuence downstream through the steep-sided
narrow valley to the more open area above the E & N railway. There the growth
becomes denser as the sunlight increases.

Discussions with Dr. Max L. Bothwell, at the Pacific Biological Station, Nanaimo,
confirm the understanding of the mechanisms for algae growth and the influence of
orthophosphates on East Coast Vancouver Island streams. The high values, and
consequently behaviour, in Maple Lake Creek are beyond Dr. Bothwell's experience.

6.4 Construction Area Assessment

6.4.1 Plants and Wildlife

The LWMP Stage 1 identified the area adjacent to the existing treatment lagoons as
the only suitable site for future treatment upgrading.

Mimulus completed a biological assessment of the plant communities and wildlife in
June and July 2001. Communities were identified and mapped (Mimulus Figure 2.2,
Figure 3.1); the boundaries are shown in Figure 6.1 (Appendix C). No rare,
endangered or protected plant species were found. Six provincially blue-listed
wildlife species were identified.

There are large areas impacted by earlier agricultural uses including: pens for mine
mules; hayfields; market gardens; and a skeet range. These areas were assessed
as having little or no value for preservation.

The areas identified with highest sensitivity and environmental value were all west of
Maple Lake Creek and in particular the fen area including the Shore Pine / Labrador
Tea Forest. Some adjacent areas were also recommended for avoidance. As the
communities are based on a wet fen regime, it is important not to alter the
groundwater flows in this area.

6.4.2 Sensitive Ecosystem

The Comox-Strathcona Sensitive Habitat Atlas (95F065-2-4) included a polygon
(#65003) based on the open wetlands and Maple Lake Creek. On the basis of this
information, the Village of Cumberland acquired ownership of the property under the
Federal / Provincial Ecogift Programme. This programme is administered by the
Canadian Wildlife Service (CWS) of Environment Canada.

The Mimulus report shows that the area within the SE! polygon is heavily impacted,
and that the areas of environmental value lie to the northwest. A brief
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groundtruthing was carried out for CWS by Ron Buechert (July 2001) (Volume 2)
and generally confirmed parts of the assessment.

Further review of these studies by CWS, and participation through TAG has
confirmed the area available for construction of the treatment plant expansion. The
approved areas are shown on Figure 6.1 (Appendix C). These are based on the
communities identified by Mimulus, the detailed work in some areas by Buechert,
and a hydraulic buffer zone west of Maple Lake Creek to preserve the groundwater
regime.

8.5 Recommendations

6.51 Receiving waters

Discharge should meet the objectives of the MSR. As there is usually less than 10:1
dilution by Maple Lake Creek, the provisions of Schedule 3 will not apply, but
Reclaimed Water Standards are appropriate. More detailed discussion is included
in Chapter 11.

The discharge water quality should meet the BC Approved Water Quality Guidelines
(2001) (WQG). As phosphorous limits are not set in this guide, the downstream
impact on the Trent River is the controlling impact for algae growth, measured by
chlorophyll a. Based on the existing impact and approximately 85% reduction in
orthophosphate through Maple Lake Creek, a discharge target of 100 ug/t

(0.10 mg/t) orthophosphate in the effluent is recommended.

As the downstream impact is algae growth, which is dependent on temperature and
sunlight, there is no need to limit orthophosphate between September 30 and May 1.

6.5.2 Construction Area

The form of treatment expansion, the recommended process and land areas
required are discussed later in Chapters 10 and 11.

The potential area is identified as north and east of the existing lagoon system.
Much of the open areas have been severely impacted by earlier uses and
developments.

An area of valuable habitat for preservation was identified in the Mimulus report and
reconfirmed by the Canadian Wildlife Service. The remaining areas available for
construction are shown on Figure 6.1 (Appendix C).

A key characteristic of the sensitive area is the bogffen hydraulic regime. To
maintain this without disturbance, the west leg of Mapie Lake Creek should remain
unchanged. A controlled hydraulic buffer, e.g. open ditch, should be created with
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the treatment expansion on the south side of the area to maintain the existing
regime. Potential addition of nutrients to the fen/bog should be prevented.

Groundwater monitoring wells should be placed before winter 2002/2003 to gather
data on the existing hydraulic regime.
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7. Design Flows

7.1 INTRODUCTION

Flows in the sanitary system were calculated to develop design flows for the future
treatment system, to evaluate the existing collection, and to design future collection
system components. This chapter provides flows calculated using municipal design
and textbook criteria, results from existing flow records, and stormwater inflow
results.

Flows are referred to in the following categories:

Sanitary flow - generated from sanitary and wastewater flows from inside individual
buildings.

infiltration - generated from leakage into pipes, manholes, and structures from
groundwater.

inflow - generated from stormwater reaching the sewers through roof leaders,
manhole lids, storm services, and directly connected catch basins in the streets.

Municipal design and textbook criteria specify separate values for sanitary flows and
infiltration and inflow (1&I), whereas the existing flow records provide a summary of
total flows. For this report, these total flows from records were separated into
components of sanitary flow, infiltration and inflow using techniques detailed in
Section 7.5.

Stormwater runoff calculations provided results of stormwater inflow to the sanitary
pipe network for a specific 1 in 5 year, 6-hour duration storm.

7.2 PREVIOUS WORK
Previous work was reviewed in order to provide a background for calculations.

A “Master Sewerage and Drainage Plan” was completed for the Viilage of
Cumberland by Ker Priestman & Associates Ltd. in April 1987, with the goal of
planning sewerage and drainage system improvements.

A “Feasibility Study for Sewerage and Wastewater Disposal” was compieted by KPA
Engineering Ltd. in November 1990. This document was written to address specific
concerns regarding the Trent River dilution capacity, sewage lagoon capacity and
nutrient and coliform loading of the effluent.
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In 1991 “Preliminary Design for Wastewater Treatment Improvements” by KPA
Engineering Ltd. specified measures to improve the treatment system.

in October 1998, CK Ventures Ltd. completed a study titled “A Constructed Wetland
for Stormwater Management, Tertiary Wastewater Treatment, and Low Flow Stream
Augmentation.” This was a feasibility study for a constructed treatment wetland to
{reat stormwater and sanitary sewage for Cumberiand.

a) Details of the individual reports:

i) Ker Priestman and Associates, 1987

“A Master Sewerage and Drainage Plan” listed the following estimated sewage and
stormwater volumes for the 1987 population of 2,143 people.

Average daily sanitary sewage flow.
600 m°/d based on Metcalf & Eddy (1979} criteria of 280 {cd.

Infiftration:
4400 m>/d from 125 ha (35 m*/ha/d) (p.5) ~ maximum during wet period

Stormwater inflow.
8800 m’/d from a 2-year event in the “core area”

i) KPA Engineering Ltd., 1990

The “Feasibility Study for Sewerage and Wastewater Disposal” (November 1990)
estimated flows at:

Sanitary sewage flow.
A 1990 average daily sanitary sewage flow of 727 m’/d was estimated from
averaging water consumption data, summer sewage flow, and Metcalf and
Eddy (1979) criteria of 280 fcd, for a population of 1,928 (p. 13).

Infiltration:
An infiltration area of 180 hectares and an infiltration rate of 15 m°/ha/d were
utilised {p. 13), for total infiltration of 2700 m°/day {p. 13).

Stormwater inflow.
Flow from the peak 10 year storm, over 36 hectares of combined sewer area,

gave peak inflow to the pipe network of 1341 ¥/s (116,000 m>/d).
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Comparing report population numbers, there is discrepancy (2,143 people in the
year 1987, and 1,928 people in the year 1990). Census data are:

1976 census 1,896 people
1986 census 1,853 people
1996 census 2,548 people

iii KPA Engineering Lid. 1991

A “Feasibility Study and Preliminary Design for Wastewater Treatment
Improvements” identified works to improve lagoon operations and reduce impact on
receiving waters. A hydrograph of average lagoon discharges from flow records
indicates a maximum of 7800 m°/d in February 1991. Theoretical calculations of
flows were not made in the document.

) CK Ventures Lid.. 1998

Sanitary sewage flow estimates were made for a current service population of 2,430
assuming that “the existing popuiation of Cumberland is approximately 2,560 people
(including 130 on septic)”. (p. 6)

Sanitary sewer flow: 1030 m’/d (average daily) (based on 425 {cd)
Infiltration: 1800 m’/d from 120 ha (15 m°fha/d)
Stormwater inflow: 2700 m*/d (maximum)

Based on the “Village of Cumberland Official Community Plan” (OCP), September
1998, flow calculations were projected for an ultimate population of 5,500 and a
larger service area, (Table 2, p 8)

Sanitary sewer flow. 2340 m°/d
Infiltration: 3000 m*/d over 200 ha (15 m°fha/d)
Stormwater inflow: 2700 m°/d (unchanged from 1998)

The report states, “as the design population increases, the stormwater component
will not increase” (p. 6). This assumes no separation of storm and sanitary sewer
pipes and no extension of combined pipes into unserviced areas.

b} Summary of Previous Work

The differences in sanitary sewage flow are due to different criteria used: a base
residential flow from Metcalf and Eddy (KPA 1987), an averaging of water
consumption, summer sewage and Metcalf and Eddy criteria (KPA 1990), and the
CK Ventures criteria of 425 {cd.
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The infiltration rate is consistent for these studies at 15 m°/ha/d, except for the KPA
Study (1987) that specifies 35 m°fha/d as a maximum. Infiltration areas vary
between 120 ha (present) and 200 ha (ultimate). Infiltration flows vary between
8,800 m*/d, 1,341 ¥s (115,862 m*/d), and 2,700 m*/d. The 8,800 m’/d inflow was
calculated during the mean annual two-year storm, over one day. The 1,341 Us
inflow refers to peak instantaneous flow calculations from HYDSYS analysis of the
ten-year return storm. The 2,700 m°/d is obtained from flow chart observation, and is
average monthly inflow divided by thirty days.

There is such a wide variation in suggested design flows that further analysis is
required. This analysis is developed in Section 7.6.

7.3 MUNICIPAL CRITERIA

A comparison was completed of sanitary sewage flow standards from other
municipalities on Vancouver Island. All specifications are for peak flows, with the
exceptions of the City of Parksville and the Village of Cumberland that specify
average daily flow for design. No municipal standards allow for separate stormwater
inflow but include basic allowances for combined inflow and infiltration. Refer to
Table 7.1 for a summary of criteria.

a) Other municipalities
3} City of Nanaimo

The “Engineering Standards and Specifications (2001)” specify a peak sanitary
sewage flow plus an allowance for infiltration. The peak sanitary sewage flow is
calculated using a peaking factor, 1 + 14 / (4 + P*?), based on the Harmon formuia,
applied to an Average Dry Weather Flow (ADWF) of 230 fcd. In cases of trunk
sewer design, 80% of the Harmon value may be used. There is an additional
allowance for inflow and infiltration {1 & 1) of 25 m°/ha/d (the 1:25 year storm).

i} City of Parksville

The “Design Manual” specifies that design flows are the average daily flow plus
infitiration. Residential flow is specified on a per capita per day basis of 410 {cd,
with industrial and commercial specified on a per day per hectare basis

(22500 t/d/ha). Infiltration is specified as 8.64 m°/ha/d and inflow is not specified
separately.

iii District of North Cowichan

The “Engineering Standards” specify a peak sanitary sewage flow for 2,000 to 5,000
people of 1365 {cd. Infiltration is added to the sanitary sewage at a rate of
5.615 m'ha/d. No separate provision is made for inflow.

Anderson Civil Engineering Page 7-15



Village of Cumberiand Final Report
Liquid Waste Management Plan, Stage 2 _ January 2003

iv)  District of Campbell River

Separate industrial and commercial calculations are required, and a peaking factor,
according to the Harmon formula, is applied to average residential flows of 360 {cd.
Sewage from non-residential sources is converted to population equivalents and
added to the population number. Infiltration is calculated at a rate of 5.2 m'fha/d (as
for the District of North Cowichan). Inflow is not specified separately.

v) Regional District of Nanaimo

Peak flow is obtained from a curve of peak unit flow vs. contribufory equivalent
population. To obtain industrial and commercial flows, the following minimum design
population density is specified: Industrial and commercial zoning - equivalent of 50
persons/ha. This is then combined into residential calcutations. The infiltration
allowance at 10 m°/ha/d is the same as that specified by the City of Parksville. No
separate provision is made for inflow.

vi)  Village of Cumberland

The Village of Cumberiand’s “Subdivision Control Bylaw No. 652" specifies, “new
systems shall be designed on the basis of an average daily per capita flow of not
less than 360 t/d”. Peaking factors, infiltration and inflow are not specified.
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c) Application to the Village of Cumberiand

Using the municipal criteria, calculations of sewage generation were completed for
both present and future populations. The resulting flows are shown in Table 7.2.

)] Population

According to census data, the population of the Village of Cumberland in 1996 was
2,548, A population of 2,750 was utilised as a present (2001) population number,
assuming a 1.5% yearly increase from 1996. A future poputation of 5,000 was
assumed in accordance with the Village of Cumberiand OCP. |t is expected that the
Village will manage growth to ensure that the population does not exceed 5,000.

i Industrial and Commercial

Schedule “B” from the Village of Cumberiand’s “Zoning Bylaw” shows that
Cumberiand has the potential for 20 ha of industrial land and 5.8 ha of commercial
land within the sewer service area. The following areas were used to calculate
flows:

o Commercial: present 2.9 ha, future 5.8 ha;
e Industrial: present 9 ha, future 19.4 ha.

Where criteria require an estimate of institutional fiows, hospital laundry flows of
157 m*d (present) and 260 m°/d {future) were utilised. (Refer to letter from Mac
Fraser, Superintendent of Public Works to the Administrator, September 30, 1997,
Liquid Waste Management Plan, Stage 1, Volume 1, Appendix A.)

i Results

Results from District of North Cowichan criteria are similar to those from District of
Campbell River criteria partly because infiltration is specified at a similar rate for
both municipalities. City of Nanaimo resuits are similar to Campbeli River and North
Cowichan; despite a much higher City of Nanaimo allowance for infiltration of

25 m*/ha/d. Results using Regional District of Nanaimo criteria are lower than those
above.

Results using City of Parksville criteria are 30% lower than the Regional District of
Nanaimo, because average sewage flows, rather than peaks, are specified for
design by Parksville.

Village of Cumberiand criteria result in the lowest flows because average residential
flow is specified without an allowance for infiltration, or a peaking factor.
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7.4 STANDARDS
a) Metcalf & Eddy

“Wastewater Engineering: Treatment, Disposal, and Reuse” (1981), (Metcalf &
Eddy), specifies criteria for wastewater generation. Sanitary flow is based on a per
capita allowance for residential flows of 250 {cd, a per hectare allowance for
commercial (11 m°/ha/d), institutional, and a per hectare allowance for industrial
sewage flows (2 m°fha/d). Infiltration and inflow (1&l) is specified as an additional
flow that varies from 0.2 to 28 m°/ha/d.

Table 7.3 - Criteria Summary

i Metcalf & Eddy
Residential 250fcd
Commercial | 11 m*ha/d
institutional (laundry)
Industrial 2 m’fthald
Inflow & Infiltration 0.2 - 28 m°/hald

d}) Ministry of Health

Criteria in the “Sewage Disposal Regufation” of the BC Health Act (1992) specify flow
from residences, apartments, institutions, and commercial establishments. For
example, for a 3-bedroom house, 1.36 m°/d are specified. Health criteria are
specified as minimum flows for design of septic fields, compared with municipal
criteria that are specified as peak or average daily flow for design of pipe systems.

€) Application to the Village of Cumberiand

Resuits using Metcalf & Eddy criteria vary because of the range specified for 1&l.
Interestingly, the high end of the range, when applied to the Village of Cumberiand,
corresponds almost exactly to the results obtained using City of Nanaimo criteria
(4,757 m’/d compared to 4,758 m’/d). For the Village of Cumberland institutional
flows, 157 m°/d was allowed for the laundry. Results using Ministry of Health criteria
are low, because no allowance is made for &I, and because results are averaged
daily flows, appropriate for septic field design only.
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Table 7.4 - Sewage Flow Comparison for Viliage of Cumberiand
All values are in m°/d.

Metcalf & Eddy Ministry of Heaith
Flow Component Present Future Present Future
Sewage | 750 1250 1203 2187
Commercial 32 64 84.1 152.9
Institutional 157 260 202 367
industrial 18 38.8 4.1 7.5
Inflow & Infiltration 24 - 3360 40 - 5600 __not specified
Total 981 - 4317 | 1653 - 7213 1493 2715

7.5 HISTORICAL FLOWS

The Village of Cumberland measures continuous discharge at the outlet of its
second treatment lagoon, using a circular chart recorder at a V-notch weir. These
measurements include total flow: sanitary sewage, infiltration and stormwater inflow.

The charts reflect the rainfall at Cumberland, because a storm that brings inflow to
the sewage system is represented by an increase in the chart reading, culminating in
a peak that then falls gradually to background infiltration levels. Background
infiltration is represented on the charts by periods of uniform, consistent flows. The
wet weather months contain peak infiltration levels where the ground is saturated
with a high groundwater table, and also low inflow levels during storm-free periods.

For the purposes of this report, a peak infiltration level was used. The charts
measure discharge at the outlet of the lagoons and provide a good indication of daily
fluctuations in sanitary sewage flow, but not instantaneous peaks in stormwater
inflow because of attenuation in the lagoons.

Flow charts were reviewed for January 1998 through April 2001 and average
sanitary sewage flow and peak infiltration were estimated, using a population of
2,750 people.
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Average daily sanitary sewage flow and infiltration:

1. The flow charts were reviewed to ascertain a background level that represented
peak infiltration. By inspection, without stormwater peaks, a winter flow
consisting of sanitary sewage and peak infiltration was 450 lgal/min (34.1 Us).
(Refer to flow charts for the weeks of March 18 - 24 and December 10 - 16, 1998,
Figure 7.1, Figure 7.2, Appendix C.) This constitutes a first equation:
sanitary sewage + infiltration = 34.1.

2 The flow charts were reviewed for summer flows, to give an indication of sanitary
sewage minus any amount exfiltrated through leaky pipes. It was determined that
average summer flows (sanitary sewage minus exfiltration) were 50 lgal/min
(3.8 U/s). (Refer to flow chart for the week of September 13 - 19, 2000 Figure 7.3,
Appendix C.) This constitutes a second equation: sanitary sewage -

exfiltration = 3.8.

3. To proceed with caiculations of infiltration and sanitary sewage flow, it was
assumed that infiltration is 2.5 times exfiltration. This arbitrary selection is based
on exfiltration proportional to the partly full depth of flow in the pipes, and
infiltration proportional to the greater height of groundwater above the pipe
inverts. This constitutes a third equation: infiltration = 2.5 x exfiltration.

With three unknowns (sanitary sewage, infiltration, and exfiltration) these three
equations were solvable. It was derived that:

e exfiltration = 8.7 Us
e sanitary sewage flow = 12.4 Us.
e infiltration = 21.6 ¥s (15.6 m3/ha/d over 120 hectares).

7.6 DERIVATION OF DESIGN FLOWS

The sanitary sewer pipe network at the Village of Cumberland conveys sewage to
the treatment lagoons, and treated effluent is discharged to Maple Lake Creek.
Because part of the pipe network consists of vitrified clay pipes, some of which date
back to the 1890’s, infiltration into the system is high. For the purposes of this
report, it was assumed that infiltration is consistent throughout the pipe network. An
analysis of where infiltration is occurring does not constitute part of this study.

Stormwater inflow is an existing component of the sewage, because parts of
Cumberland are not serviced by separate storm sewers. In these areas, direct
connections from roof leaders and catch basins in the streets were made to the
sanitary sewer pipes. Plans of the sanitary and storm piping networks were
analysed to determine where inflow is likely occurring. Areas serviced by sanitary
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sewers but not storm sewers were assumed to be sources of inflow to the sanitary
sewer system, and estimated to be 42 hectares.

a) Sanitary sewage flows
i) Average Flow

The total average flow is 1070 m°/d (12.4 ¥s, Section 7.5). Based on the current
population of 2,750, the average overall sanitary sewage flow is equivalent to
390 {cd.

i) Component Flows
The sanitary flow was divided into component parts, according to source.

The institutional flow from the laundry is 157 m*/d (Section 7.3 b) ii) above). Criteria
for Campbell River for commercial flows were used as follows:

Table 7.5 Commercial Flows

2 Schools (200 pecple) 45 {cd ) = 9,000 ¥/d
1 Hotel (20 rooms) 1,000 ¢room/d = 20,000 {/d
2 Motels (20 units) 350 Yunit/d | =7,000 ¥d
3 Restaurants (60 seats) 150 {/seat/d =9 000 #/d
100 Retail & office employees 120 {/femployeeld = 12,000 ¥/d
Total: 57,000 i/d
or 57 m'id

industrial flow was estimated from review of the OCP and known conditions at
Cumberland, with an estimate of 10 employees/hectare. Using 45 Ud/empioyee from
the Sewage Disposal Regulation results in 0.45 m*Ma/d and a total of 4.0 m°/d over
the present 9 ha.
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Table 7.6 - Average Sanitary Sewage Flow According to Source

Source Unit Rate Total Flow (present)
m’/d
Total Flow 1070
- Institutional (laundry) 157
- Commercial (2.9 ha) 19.7 m°fhald 57
- Industrial (9 ha) ' 0.45 m’fhald 4
= Residential (2,750) 310 fcd 852
i Peak Flow

The Harmon peaking factor of 1 + 14/(4+ P'?), (= 3.47), was applied to total average
sanitary sewage flow (1070) to obtain peak fiows.

The resultant peak flow, for a population of 2,750 is 3,720 m*/d.

f) Infiltration

Infiltration into the pipe network was calculated on a per hectare basis. For the
present network covering an area of 120 hectares, an infiltration rate of

15.6 m°tha/d, derived from flow chart analysis was applied. (See Section 7.5 -
Historical Flows, above.}

It was projected that ultimate build-out of the sewer system will occupy a total of
200 hectares. However, infiltration will decrease into any additional sanitary sewer
pipes, because of higher design and construction standards. infiltration design
value for the new infrastructure is recommended at 5.2 m*tha/d. (See Section 7.3 -
Municipal Criteria above.)

For the total future service area of 200 hectares, 120 ha will have an infiltration rate
of 15.6 m°/ha/d and 80 ha will have an infiltration rate of 5.2 m*/ha/d.

g) Stormwater inflow

A stormwater model was utilised to predict stormwater inflow into the sewage pipe

network to obtain an estimate of flows resulting from the 5-year storm. The 5-year
storm is established by the Ministry of Water, Land & Air Protection (MWLAP) as a
criteria for containing and treating combined sewer overflows (CSO’s).

The IDF curve from the Atmospheric Environment Service of Environment Canada
for Courtenay Puntledge BCHP and the SCS Type 1A storm distribution were used
to create hyetographs for the 5-year storm with durations of 24 hours, 12 hours,
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6 hours, and 2 hours. Each storm was used to model runoff through the system to
determine which storm generated the maximum peak stormwater inflow. it was
determined that the 8-hour storm was the event that produced maximum peak flows.
The peak inflow for a 5-year, 6-hour storm is 336 ¥/s (29,000 m*/d), at the
downstream end of the collection system.

Figure 7.4 - 6 Hour Storm, SCS Type 1A Distribution
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Figure 7.5 - Critical Storm Duration
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7.7 MODEL CALIBRATION

The computer mode! was calibrated by adding the lagoon at the discharge of the
pipe network and by adding a hydrograph, representing sanitary flow and infiltration,
prior to the lagoon, so that existing flow charts of the lagoon discharge could be
compared to flows generated by the model. At Cumberland, conditions at the outlet
of the lagoon are controlled by a V-notch weir, so the discharge / storage
relationship for the model was derived from a V-notch weir equation.

Rainfall data for two storms, March 23 - 24, 1998 and November 23 - 24, 1998 were
obtained from the BC Hydro CMX DCP station at the north end of Comox Lake.
These two storms were utilised in the model.

a) Infiltration and Sanitary Hydrograph

Background infiltration is dependent on the time of year and the antecedent rainfall
conditions. Therefore, infiltration for each storm was put into the model based on
information on the flow charts for the time preceding and following the two storm
events. The March 23 - 24, 1998 storm was preceded by background infiltration and
sanitary flow of 11 Us, and followed by a flow of 34 t/s, whereas the November 23 -
24, 1998 storm was preceded and followed by a flow of 34 #/s. This background flow
was input into the model for a period of two days prior to the storm to allow build-up
in the storage.
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By inputting infiltration and sanitary flow into the model in this manner, the shape of
the hydrograph at the outlet of the lagoon more closely resembled the shape of the
flow chart data.

k) Lagoon Storage

Model runs were completed for the March 23 - 24, 1998 storm event with the total
area of the lagoons used for storage. The peak modelled flows and the shape of the
Outlet hydrograph (Figure 7.7) corresponded well with the chart records (refer to
Figure 7.1, Appendix C). By reference to Figure 7.6 it is seen that the theoretical 5-
year, 6-hour storm is similar to the March 1998 storm, and wili generate similar flows
at the outlet.

Figure 7.6 - March 23 - 24, 1998
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Figure 7.7 - March 23 - 24, 1998 Lagoon Storage Caiibration
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c) Manning’s “n”

The Manning’s “n” value was varied during runs of the model. it was determined that
varying the “n” value does not affect the peak flow significantly but does change the
shape of the output curve, rounding sharp peaks to indicate increased delay in the
pipe network.

d) Discharge - Storage Relationship

Conditions at the V-notch weir were modelied in two different ways:

1. with zero discharge and zero storage at the base of the V-notch weir, and

2. with zero discharge at the base of the V-notch but with zero storage
corresponding to the pre-storm base flow.

The second scenario with zero storage above base flow, resulted in better
calibration with flow charts. This confirms that active storage of the storm begins
with storm inflow. The model was otherwise too slow to stabilise background leveis
of infiltration and sewage flow.

e) Conclusion

Reasonable correlation between modelled and measured flows was obtained.
These support the use of this model for prediction of storm inflows to the combined
sewer system.
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7.8 PROJECTIONS
a) Sanitary sewage flows

Projections of sanitary flow were made for popuiations of 2,500 — 5,000 in
increments of 500. To obtain peak values, Harmon peaking factors were calculated
for each population and applied to a base per capita sanitary sewage flow of

390 fcd. It was assumed that the per capita sanitary flow rate does not change with
population increase.

b) Infiltration

Refer to Table 7.7 below for infiltration values calculated using the methodology
outlined in Section 7.6 b) above.

¢) Stormwater inflow

Peak stormwater inflow from the 5-year, 8-hour storm over the 42 ha of combined
sewers results in a peak of 336 Us prior to attenuation in the lagoons (see
Section 7.6 c¢) above).

Table 7.7 - Flow Results

All values are in /s.

Population 2,500 |3,000 [3,500 }4,000 {4,500 {5,000

Average Sanitary 11.3 13.5 15.8 181 1203 1226
Peak Sanitary 39.6 466 |535 60.2 668 732
Wet weather infiltration 20.8 22.4 23.5 24.5 255 1265
Subtotal:

Average daily, no inflow 32.1 35.9 39.3 42 6 458 | 49.1
Subtotal:

Peak, no inflow 60.4 69.0 77.0 84.7 923 |[997

| Peak Inflow -5 yr, 6 hr 336 336 336 336 336 |336
storm

Total:
Average daily with inflow 368.1 3719 | 3753 |3786 |381.8 | 3851
Total:
Peak with inflow 396.4 |405.0 |[413 420.7 14283 | 435.7
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7.9 SUMMARY

Several approaches were taken to derive flows through the sanitary sewer network
at Cumberland:

Previous flow analysis work was reviewed. Because of a wide variation in
design flows in the work of Ker Priestman and Associates, KPA Engineering
Ltd. and CK Ventures Ltd., other investigation was completed.

Flow calculations were made for Cumberland using criteria from other
municipalities, from Metcalf & Eddy and the Ministry of Health. There was a
wide variation in results.

Flow charts of the discharge from the lagoon were analysed to obtain
historical flows. Wet weather measurements include sewage flows,
infiltration, and inflow; dry weather months only include sewage flows, with
exfiltration. Wet weather infiltration varies depending on the antecedent
moisture conditions in the ground, with peak infiltration used in this report.
Sanitary flow was separated from infiitration in the winter and exfiltration in
the summer to arrive at an average sanitary flow and peak infiltration rate.

Sanitary flow was divided according to sources: residential, commercial,
industrial and institutional, using assumptions for commercial and industrial
flows derived from municipal and textbook criteria and review of the OCP.

Data obtained in this manner provided reliability for estimating average
sewage flows and infiltration. Daily peaks for sanitary flow were estimated
using the Harmon peaking factor.

In order to specify peak inflow from a specific storm, stormwater inflow was
modelled. The model was calibrated using the March 23-24 and November
23-24, 1998 storms. A detention lagoon was included at the end of the pipe
network, with infiltration and sanitary flow added as background values, so
that the flow chart data could be compared to model results. The 5-year, 6-
hour storm was run, with only the existing combined sewer areas contributing
stormwater.

Projections were made for populations of 2,500 — 5,000 people, with the assumption
that infiltration and inflow will be reduced in future piping.
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7.106 RECOMMENDATIONS

For future design, it is recommended that the following parameters for flow be used
at the iniet to the treatment process.
a) Sanitary sewage flows
An average per capita sanitary flow of 390 {cd includes generation from residential,
commercial, industrial, and institutional sources.
The sanitary flow can be divided, according to source, as follows:

e Residential 310 Icd

¢ Commercial 19.7 m3/hal/d
e Industrial 0.5 m3/ha/d
o Institutional site specific

(presently the hospital laundry is at 157 m’/d.)

For peak daily sanitary flow, the Harmon formula 1 + 14/(4 + P*?) should be applied
{0 average flow.

b) Infiltration

For the existing old sanitary sewer network, distributed over 120 ha, infiltration is
15.6 m*fha/d. For newly built pipes the infiltration rate should be 5.2 m'/ha/d. Note
that an additional 80 ha is available for future development in Cumberland.

c) inflow

Peak inflow for the 5-year, 6-hour storm through 42 ha of combined sewers is
336 ¥s.
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8. Sewer Collection System

8.1 Introduction

The Ministry of Water, Land and Air Protection (MWLAP) issued Permit PE 197 to
the Village of Cumberiand on August 25, 1967 for discharge of effiuent from the
wastewater treatment system. The Permit was amended on December 3, 1997 to
include a requirement for sanitary and storm sewer separation by September 1,
2015. The Waste Management Act, Municipal Sewage Regulation (MSR), April 23,
1999 requires that the feasibility of sewer separation be assessed and that storm
and sanitary sewers are separated at the time of repair (Schedule 1, section 14(3)).
in 1990, KPA Engineering Ltd identified costs as over one million dollars for storm
sewer separation and over 2.4 million dollars for sanitary sewer separation (2002
dollars).

Aithough the potential exists in the existing system for Combined Sewer Overflows
(CS0), none has ever been identified or recorded, despite recent high rainfall
events.

Chapter 7 determined the separate components of sanitary, infiltration, and inflow
that are generated by the Cumberland sewer system. Both infiltration and inflow
values are high. infiltration can only be dealt with by extensive repair and
replacement of the existing collection system infrastructure.

8.2 Sewer Separation

Although newer areas of development are not served by combined sewers, and no
new areas will be, there is an extensive older area that has a partially combined
sewer system. Refer to Figures 8.1 and 8.2 in Appendix C.

a) Alternatives
Alternatives for dealing with the inflow component include:
a) Separation of the storm system by construction of new storm drains.

b) Separation of the sanitary flows by construction of a new collection
system.

c) Acceptance of the existing level of inflow through the system to the point
of discharge. This alternative would include:

» a systematic reduction of inflow connections and implementation of
the stormwater management regime being developed through the
UBC Small Town Program, (Refer to Chapter 19),

= reduction of infiltration by a programme of pipe repair and
replacement,
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= identification and elimination of specific capacity bottienecks, for
elimination of potential overflows,

= jmplementation of a treatment process that would accommodate the
projected flows.

This chapter identifies the extent of construction and costs for separation of
stormwater from sanitary flow, and examines the potential for overflows. The
purpose is to provide separate sanitary and stormwater servicing to the residents
living in the existing combined sewer area of Cumberiand. Dwellings that currently
discharge stormwater to a sanitary sewer pipe would be connected to the separated
storm sewer system.

The two proposed options for sewer separation are:

Option 1. Build a new storm sewer system in the combined sewer area of
Cumberland, and continue to use the existing pipe network for sanitary sewage.

Option 2. Build a new sanitary sewer system in the combined sewer area and
use the existing pipe network for stormwater collection and disposal. In this case,
some upgrading and addition to the existing network would be required to
accommodate the stormwater.

b) Methodology
The following tasks were completed for this study:
¢ Review of previous work,
e Storm sewer flow calculations,
¢ Storm sewer pipe sizing,
e Preliminary design of new storm sewer system,

o HYDSYS modelling of 5 year, 6 hour storm to gather information on pipe
surcharging,

¢ Scope of works and cost estimates for:
* A new storm sewer system based on preliminary design and pipe sizing,

* A new sanitary sewer system based on duplicating the existing sanitary
system, with existing piping upgraded to accommodate stormwater,

+ System upgrades to etiminate CSO’s.
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8.3 Background Information

a) Data Collection and Review
Previous work was reviewed and data collected to provide a background for

calculations:

o The Feasibility Study for Sewerage and Wastewater Disposal, KPA
Engineering Lid., November, 1990,

o Digital plan of the existing sanitary sewer pipe network provided by

Cumberiand,

o The existing storm sewer network drawn onto KPA drawing Combined Sewer
Plan, No. C4013-917-RE-101 by the Cumberland staff,

e Village of Cumberland Stormwater Management Plan, by Anderson Civil
Engineering, May 2000. Drainage basins delineated in the southemn upland
and urban drainage areas and data from the field work including existing
stormwater infrastructure [ocations, were incorporated.

KPA Engineering Ltd., (November 1990), addressed the dilution capacity of the
Trent River, treatment capacity of the sewage lagoons, nutrient and coliform loading
by sewage effluent and health concerns with effluent contact.

Separation of storm and sanitary sewers was recommended to reduce hydraulic
loading to the treatment system and to increase diiution at the point of discharge.

Based on their earlier 1987 study, capital costs were estimated for sewer separation
(KPA page 36). These costs are updated in the following table to 2002 costs using
the Engineering News Record (ENR) ratio.

Table 8.1 - KPA Costs for Separation

ENR Index New Storm New Sanitary
Sewers Sewers

1990 costs 4732 $ 795,000 $1,806,000

2002 costs 6500 $1,092,000 $2,481,000
Engineering & Contingency

Costs (35%) $ 382,000 $ 868,000

Total: $1,474,000 $3,349,000
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b) Existing System

Much of Cumberland is serviced by a combined sewer system that dates back to the
1890’s. Through a series of sewer system extensions in 1960’s and 1970's and the
construction of a major interceptor pipe, all of the sewage and some of the storm
drainage are conveyed to the treatment lagoons. Newer areas of development and
construction have been correctly serviced with separate sanitary sewers and storm
drainage system. The areas of combined sewer system were identified in LWMP,
Stage 1, and shown on Figure 4 in that report. Because of the street layout and
topography, a few smaller areas in the older part of Cumberiand are already
serviced by separate storm sewer systems.

Parts of the central collection system may have been laid as long ago as 100 years.
Because of their age, and quality of original construction, these sections suffer
significantly from infiltration and exfiltration.

c) Design Standards

Criteria from the Village of Cumberland, Subdivision Control Bylaw # 652,
September 1993, were used to design the proposed storm and sanitary sewer
networks. To provide additional specific criteria, other Vancouver Island municipal
standards were referenced. The criteria used in this report include:

Sanitary Sewers

e Minimum 200 mm dia., except for 150 mm dia. in last leg that cannot be
extended.

Minimum velocity 0.75 m/s flowing fuil.

Manning roughness coefficient 0.013.
Service connections 100 mm dia.

Maximum manhole spacing 120 m.

Storm Sewers

e Minimum 250 mm dia., except for 200 mm dia. in iast ieg that cannot be
extended.

e Minimum velocity 1.0 m/s flowing full.
¢ Manning roughness coefficient 0.013.
« Maximum manhole spacing 120 m.
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8.4 Preliminary Design for Separation

After a review of the existing storm and sanitary sewer networks, two conceptual
plans were prepared for sewer separation, as well as an option for retaining the
existing combined system :

i) Option 1: Proposed Storm Sewer Network

This includes a new storm sewer network, using the existing sanitary pipe network
for the collection of sanitary flows. Refer to Figure 8.1 (Appendix C) for the
proposed storm sewer concept pian.

The proposed storm sewer network was designed to discharge to the nearest
watercourse or wetland, using multiple dispersed outfalls as recommended in the
Village of Cumberiand Stormwater Management FPlan. No discharges to parks or
playing fields were used. This may be an option at the detailed design stage. The
proposed storm sewer network was designed to follow existing road rights-of-way,
and to integrate with existing storm sewer infrastructure. Only areas presently
serviced with potential combined sewers were considered for the proposed storm
sewers.

The Rational Method was used to estimate stormwater inflow into the storm sewer
network. The IDF curve (Atmospheric Environment Service, Environment Canada)
for Courtenay Puntledge BCHP was used to estimate rainfail intensity, and a run-off
coefficient of 0.6 was used to calculate flows. Manning's formula was used to size
pipes for the entire network, including a check on the capacity of existing pipes.

i) Option 2: Proposed Sanitary Sewer Network

This includes a new sanitary sewer network, using the existing sanitary pipe network
for the collection of stormwater flows. Refer to Figure 8.2 (Appendix C) for the

proposed sanitary sewer concept plan.

This option proposes a new sanitary sewer network in the combined sewer area
only. The existing sanitary sewer network would be used to convey stormwater, with
some re-design to accommodate storm flows that are larger, and to direct stormwater
to the nearest water body rather than to the treatment piant.

The proposed sanitary sewer network was designed approximately along the
alignment of the existing sanitary sewers, but with pipes that are presently iocated
across private property moved to the road right-of-way where possible.

Separate flow calculation was not completed for Option 2. it was assumed that:

e Proposed sanitary sewer pipe sizes will not be different from existing sanitary
pipe sizes,
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o Storm flows from Option 1 can be applied to Option 2.

Sanitary sewer pipes are proposed only in the areas of Cumberiand where:

» Combined sanitary and storm pipes presently exist, i.e. where there are
presently no storm sewer pipes, or

e Existing sanitary sewer pipes are required to convey stormwater. No new
trunk sanitary pipes are required in the south of Cumberland, because
stormwater does not need to be routed to the treatment plant.

i} Option 3: Retain Existing System

If the existing combined sanitary and storm sewer pipes remain, then discharges to
the environment from the system, as Combined Sewer Overflows (CSO), must not
occur.

The existing combined network was checked for the possibility of overflows
occurring with a population of 2,750 people (Year 2001). The stormwater model
HYDSYS was run with a hyetograph developed from the 5-year, 6-hour storm, the
IDF curve for Courtenay Puntledge BCHP, and the Type 1A storm distribution.
Sanitary sewage and infiltration base flows were put into the model as constants at
applicable nodes throughout the system.

The original “ravine” in Cumberiand runs north/south parailel to and between Fourth
and Fifth Streets. The existing pipes are generally twinned mains of uncertain
vintage or quality. Based on flow calibrations, the pipes are believed to suffer
severely from infiltration, and consequently exfiltration in the dry season.
Downstream sections have insufficient capacity to carry the design flows and may be
susceptible to CS0O’s.

The flow into the north end of this system at Windermere Avenue should be diverted
north into a new 600 mm dia. main. The remaining very old pipes and under-
capacity sections should be replaced with new mains. Because of the shape of the
ground, the new alignment must follow approximately the existing route through
private property. Alternative replacement can be by open trenched excavation or
one of a number of trenchless technologies. The most economical should be used
in each section, but costs include an allowance for the higher cost of working either
on or under private property.

Reduced capacity under combined flows was identified in the existing 200 mm
diameter sewer main paraliel to Derwent Avenue between Sutton Drive and the
bottom of Second Street. The proposed works include a paraliel diversion on the
extension of Derwent Avenue and along the old Wellington Colliery railway grade.
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8.5 Preliminary Design for System Upgrades

Even after the separation of the storm flows (inflow) from the sanitary system, the
remaining system is still significantly deficient. Because of the age of the system,
there is still high infiltration and exfiltration.

The infiltration causes high background flows during the winter months when the
groundwater is high. The exfiltration has the potential to contaminate the soil and
groundwater with untreated wastewater.

A detailed investigation of the condition of the older sections of the system is
required. Deficient sections should be replaced, repaired or lined to bring them to
current standards.

For the cost estimates it is projected that 80% of the pipes in the older part of the
Village will be affected and require upgrading.

After separation of the storm flows, the diversion on Derwent Avenue should not be
needed, and the pipe diameters in the “Ravine” will be reduced.

8.6 Cost Estimates

Class C, preliminary cost estimates were completed. These costs are basic costs to
separate storm and sanitary flows, and include the cost of upgrading the existing
sanitary sewer network to accommodate stormwater flow in Option 2. The costs of
construction do not include extending the network into unserviced areas.

An allowance for engineering (inciuding studies and design) and contingency is
included. Costs do not include municipal financing, administration or legal costs.

a) Option 1 - Storm Separation
The following table shows the cost to construct new storm sewer pipes, while
continuing to use the existing pipe network for sanitary flow.
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Table 8.2 New Storm Sewers

Description Units Rate Quantity Total

200 @ PVC Pipe m $ 120 900 $ 108,000

250 @ PVC Pipe m $ 130 20001 $§ 260,000

375 @ PVC Pipe m $ 185 1000 $ 185,000

450 @ PVC Pipe m $ 160 380| $ 60,800

525 @ non reinforced m $ 175 2701 $ 47,250
concrete Pipe |

cleanouts each $ 665 20| $ 13,300

manholes each $3,000 35| $ 105,000

catch basins & leads each $1,500 90| $ 135,000

100 @ service conneclions each $1,000 250 $ 250,000

ouftfalls each $1,500 41 % 6,000

Tie-ins to existing pipe each $ 900 30] § 27000

_ Construction Totat | $ 1,197,350

Engineering & Contingency (35%) | $ 419,150

Total: | $ 1,616,500

This table does not include the cost of improvements to the existing sanitary system
to reduce infiltration or eliminate exfiltration.
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b) Option 2 - Sanitary Separation

The following tables show the cost to build a new sanitary sewer network in the area
of combined sewers, and retaining the existing sanitary pipe network for stormwater.

Table 8.3 Upgrades to Existing Network to Accommodate Stormwater

Description Units Rate Quantity Total
200 @ Pipe m $ 135 510 $ 68,850
250 @ Pipe m $ 150 530 $ 79,500
300 @ Pipe m $ 160 70 $ 11,200
375 @ Pipe m $ 210 1100 $231,000
450 @ Pipe m $ 175 160 $ 28,000
outfalls ea. $1500 10 $ 15,000
catch basins & leads ea. $1500 145 $217.500
Subtotal: $651,050

Table 8.4 New Sanitary Sewers

__ Description Unifs Rate Quantity Total
200 @ PVC Pipe m $ 135 6300 $ 850,500
| 250 @ PVC Pipe m $ 150 860 $ 129,000
300 @ PVC Pipe m $ 160 360 $ 57,600
600 @ PVC Pipe m $ 260 200 $ 52000
cleanouts each $ 665 50 $ 33250
manholes each $3,000 70 $ 210,000
100 @ service connections each $1,000 550 $ 550,000
Tie-ins to existing pipe each $ 900 25 $ 22500
| Sub Total: $1,904,850
Upgrading of pipe network {Table 8.3) $ 651,050
_ Construction Total: $2,555,900
Engineering & Contingency (35%) $ 894,600
Total: $3,450,500
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If Option 2 is implemented, it will be necessary to upgrade the capacity of the
existing sanitary sewer in some areas to handle the storm flows. The cost of these
upgrades is detailed in Table 8.3, and is included as a line item in Table 8.4.

c) Option 3 - Combined System
The following table shows the cost to upgrade sections of the existing system to
sufficient capacity for elimination of CSO’s but otherwise retaining the existing
combined sewer system. Refer to Figure 8.3 (Appendix C) for the proposed works.

Table 8.5 Sanitary Sewer Upgrades to Eliminate CSO

Description Units Rate Quantity Total
Upstream Diversion at Ulverston Avenue
600 @ pipe m $ 260 440 $114,400
manholes each $3,000 5 $ 15,000
100 @ service connections each $ 1,000 251 § 25,000
tie in to existing each $ 900 5 $ 4,500
Subtotal: $ 158,900
Derwent diversion,
200 @ pipe m $ 165 300 $49,500
manholes each $3,000 2 $6,000
tie-in to existing pipe _each $ 900 2 $1,800
Subtotal: $57,300
Ravine replacement |
250 @ pipe (refer to Sec. 8.4 iii) m $ 210 240 $50,400
300 @ pipe {refer to Sec. 8.4 iii) m $ 220 280 $61,600
manholes ~each $3,000 7 $ 21,000
remove existing structures each $1,000 8 $8,000
100 9 service connections each $ 1,000 20 $ 20,000
tie-in to existing pipe each $ 900 11 $ 9,900
Subtotal | $ 170,900
Construction Total $ 387,100
Engineering & Contingency (35%) | $ 135,500
Total $ 522,600
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d) System Upgrades

The following table shows the cost to upgrade or place the older sections of sanitary
pipework in the original area of combined sewers. Refer to Figure 8.3, (Appendix C).

The extent of these works is based on completion of storm flow separation under

Option 1 above.

Table 8.6 - Sanitary Sewer Upgrades for infiltration

Description Units Rate Quantity Total

150 & PVC pipe m $ 105 2100 $220,500

200 & PVC pipe m $ 135 2500 $337,500

cleanouts each $ 650 20| $13,000
manholes each $3,000 87 $261,000 |

100 @ service connections each $ 1,000 400 $400,000

tie in to existing each $ 900 20 $ 18,000

Subtotal: | $1,250,000

Diversion at Ulverston and Ravine Replacement _

600 ¢ pipe m $ 260 440 |  $114,400

300 @ pipe m $ 220 280 $ 61,600

250 @ pipe m $ 210 240 $ 50,400

manholes each $3,000 12 $ 36,000

remove existing structures each $1,000 8 $ 8,000

100 @ service connections each $ 1,000 45 $ 45,000

tie-in to existing pipe each $ 900 16 $ 14,400

Subtotal $ 329,800

Construction Total | $1,579,800

Engineering & Contingency (35%) | $ 553,000

Total | $2,132,800

e) Cost Comparison

Costs for sewer separation are compared with those from the Feasibifity Study for
Sewerage and Wastewater Disposal, KPA Engineering Ltd. (1990), with costs
adjusted to 2002 values. KPA Engineering costs were derived from A Master
Sewerage and Drainage Plan, Ker Priestman & Associates, (1987).
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Table 8.7 - Cost Comparison for Sewer Separation

Option Estimated Cost KPA Cost (2002 §)
1. a Storm Sewer Separation $ 1,616,500 3 $1,474.000
| b Ulverston and Ravine 445,250 e
2. Sanitary Sewer Separation $3,450,500 $3,349,000
3. Upgrade Existing Combined $ 522,600 —
System

The higher comparative cost for building a new sanitary sewer system (Option 2),
over building a new storm sewer network (Option 1), results from the requirement
that the capacity of the existing sanitary sewer be upgraded in some sections to
accommodate higher peak storm flows.

8.7 Recommendations
a) Combined Sewers

If a treatment process were selected which could accommodate the combined
system flows, the capital costs of upgrades to the existing system to eliminate
overfiow potential (Option 3) would be less than for sewer separation. (The analysis
of treatment options in Chapters 10 and 11 shows that the treatment process should
not be subjected to combined flows).

The estimated total cost is $0. 53 million.

b) Storm Sewer Separation

If combined sewers are separated in Cumberland it is recommended that a new
storm sewer system be built (Option 1), rather than a new sanitary sewer system
(Option 2). With Option 1:

o Some existing storm infrastructure forms the basis for a new storm sewer
system,

o Upgrading of the existing sanitary sewer system is not required for capacity,

¢ The cost is lower than building a new sanitary sewer system.

s Construction can be phased over time to progressively reduce flows.

¢ Implementation of full BMPs and stormwater improvements includes
possibilities for further savings at the detailed design stage.

The estimated totai cost is $ 2.06 mitlion.
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c) Infiltration Reduction

Inflow will be significantly reduced after separation of combined sewers, but
infiltration will remain high. Extensive repair or replacement of the existing older
system will be required unless the treatment process can handle the higher flows.

The repair and replacement can be phased over time to progressively reduce the
infiltration in the wastewater.

The estimated total cost (2002) is $2.10 miltion.
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9. Alternative Discharge Options

9.1 INTRODUCTION
a) Background

The Liquid Waste Management Plan, Stage 1, report identified an extensive range of
discharge and treatment options. A detailed analysis for many of these alternatives
was not completed as part of the Stage 1 Plan.

The summer discharge of nutrients into Maple Lake Creek has long been identified
as a key impact from the liquid waste discharge, particularly downstream on the
Trent River.

This report addresses the four alternative discharge options that would avoid
discharge into Maple Lake Creek during the summer. Chapter 10 addresses
appropriate treatment options associated with a continued discharge into the creek.
Chapter 11 addresses the negative impact of diverting augmentation flows away
from the Trent River in summer.
b) Alternatives Considered
The alternative discharge options include:

o Storage of flows during the summer.

e Summer discharge to land.

e Connection to the Regional trunk system at Courtenay.

¢ Discharge to Comox Lake

c) Methodology
The following tasks were completed:

¢ Review of alternatives identified in the Stage 1 Plan Section 3.15 - Capacity
of Water bodies and Land to Accept Waste, and Section 3.16 - Options for
Treatment.

¢ Review of appropriate earlier studies.
¢ Reference to other chapters of this Stage 2 Plan.

e Discussion of the technical, economic and social implications of each
alternative.

e Updating earlier cost estimates to 2002 costs.
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d) Previous Reports
Previous work was reviewed in order to provide a background for calculations.

A Master Sewerage and Drainage Plan was completed for the Village of Cumberiand
by Kerr Priestman & Associates Ltd. in April 1987, with the goal of planning
sewerage and drainage system improvements.

A Feasibility Study for Sewerage and Wastewater Disposal was completed by KPA
Engineering Lid. in November 1890, to address specific concerns regarding the
Trent River dilution capacity, sewage lagoon capacity and nutrient and coliform
toading of the effluent.

In May 1992, NovaTec Consultants inc. completed a report Impact of Connecting
Cumberiand and Royston to the Comox-Strathcona Regional Collection System and
Wastewater Treatment Plan

Refer also to Chapter 6 - Environment, Chapter 7 - Design Flows, and Chapter 8 -
Sewer Collection System.

9.2 ALTERNATIVES

Based on the Liquid Waste Management Plan, Stage 1, Section 3.16, four
alternatives to reduce or eliminate discharge into Maple Lake Creek during the
summer are considered below.

The most significant impact of the sewage effluent discharge has previously been
identified as an increase in nutrients in Maple Lake Creek and in the Trent River
downstream. Protection of the environment and habitat in the Trent River is
considered a key focus for the LWMP process. Since the most significant impact is
the potential for an algae bloom in the Trent River resuiting from an elevated nutrient
level, this is likely only to occur in the summer months when the water temperature is
higher and the effect of solar radiation elevated. Elimination of sewage effluent
discharge during the summer months has been identified previously as a potential
solution.

The summer months are identified as the period when the flows are lowest (therefore
concentration is highest) and the water temperature eievated. For the purpose of
this chapter only, the period was considered to be June 15 to September 15
annually. (A longer sensitive period from May 1 to September 30 has been prepared
for future effluent discharge to Maple Lake Creek.)
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a) Summer Flow Volumes

In Chapter 7 historical flows and projected design flows were analysed. Allocations
to sanitary sewage, infiltration, exfiltration and inflow were made. The analysis was
intended to identify peak flows for sizing of collection and treatment components.

The monthly measured distribution of flow and allocation of components is shown on
Figure 8.1. Following the derivation of flows and projections to the design
population (5,000}, a future monthly distribution of flows is shown in Figure 9.2.

Figure 9.1 - Annual Monitored Distribution of Flows
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Figure 8.2 - Future Annual Distribution of Flows
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The analysis in this chapter is for an “order of magnitude” total summer fiow.
Infiltration will be less due to lowered groundwater tables, inflow is reduced from less
precipitation and elevated evapo-transpiration. No credit has been taken for the
surface evaporation from storage ponds.

Although later recommendations in this plan include full sewer separation, this
chapter is based on the original goal of retaining the combined sewers.

Projected storage volumes from mid-June to mid-September are shown in Table 9.1.

Table 9.1 - Projected Storage Volumes (m® / month)

Population 2500 - Population 5000
Recorded Infiltration | Inflow | Sanitary | Infiltration | Inflow Total Storage
94-01 Est) | (est) |
June 35,000 500 1,800 65,200 700 2,300 68,300 34,100
July 37,000 1,000 3,200 65,200 1.400 4.100 70,700 70,000
Aug. 30,000 -5,500 | 2600 | 65200 -7,000 3,300 61,500 61,500
Sept. 36,000 -5,500 | 9,100 | 65,200 -7,000 | 11,600 69,800 34,900
Total 201,200

The projected minimum required storage volume for elimination of summer discharge
is 201,200 m®. KPA calculated a storage volume of 150,000 m®, assuming
separation of combined sewers and with a reduced population horizon.

b) Store Summer Flows

One alternative to eliminate the discharge of effluent (and nutrients) is to store all
effluent during the summer period. This was Option A identified in Table 1 in LWMP
Stage 1, February 2001. The advantages of this alternative include:

o All discharge of effluent and nutrients during the summer period would be
eliminated together with the downstream impact.

¢ The overall impact of phosphorous discharge would be reduced, since it
would be eliminated in summer but released during the fall when the effects of
dilution are maximised, and downstream algae growth limited.

e The operational costs of this solution would be minimal, including the simple
operation of control structures at the beginning and end of the storage period,
together with some annual maintenance of the impoundment area.

¢ Storage of the effluent for up to ninety days will result in some quality
improvement, particularly in TSS, BOD and coliform.
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The disadvantages of this alternative include the following:

o Aithough the idea was first identified several years ago when the objectives
may have been simpler, this alternative alone will not achieve any objectives
of the MSR to improve effluent quality.

* In order to avoid storing particularly farge volume in the initial impoundment
period (June), and to avoid overflows and flushing towards the end of the
storage period (September) it will be necessary to carry out separation of the
storm and sanitary sewers.

 The total volume to be stored is large (see below) and will require a large land
area.

e During particularly wet summers, there is the potential for overflow towards
the end of the storage period unless large factors of safety are built into the
storage volume.

e Alternative contingency plans must be prepared in case the storage volume
becomes exceeded in the future.

o Storage of nutrient rich effluent in an open pond throughout the summer may
result in algae bloom or other similar quality degradation. This may resuitina
lower quality effluent requiring discharge at the end of the storage period.

o Construction of the summer storage facility will have no effect on the water
quality discharged at other times of the year. There will be no improvement in
the winter effluent quality.

in order to meet all of the goals set by the MSR, additional treatment processes and
potentially some additional separation of the combined sewer system will be
necessary.

A potential location for this storage pond would be adjacent to Maple Lake Creek
and upstream of the existing treatment process. To provide an order of magnitude
comparison, the total area identified in the WetlandsPacific report, December 2002
(Volume 2), is 10.5 hectares (105,000 m?). This area would be required to contain
over a 1.9 m depth of water to provide all the storage required. Costs developed in
Section 9.3 are based on the WetlandsPacific Report.

c) Summer brrigation

The basis for this alternative is contained in the Feasibility Study for Sewerage and
Wastewater Disposal, KPA Engineering Ltd. November 1980. The goal is {o
eliminate for four months the discharge of sewage effluent into Maple Lake Creek.
By eliminating the discharge of nutrients during the low flow and higher temperature
period of the summer, the downstream negative impacts are expected to be reduced.
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The advantages of this alternative include:

All discharge of effluent and nutrients during the summer period would be
eliminated together with the downstream impact.

The overall impact of phosphorous discharge would be reduced, since it
would be eliminated from the creek in summer but not released in the fall.

Some additional irrigation in the “shoulder seasons” would aiso be possible.

The disadvantages of this alternative include the following:

Although the idea was first identified several years ago when the objectives
may have been simpler, this alternative alone will not achieve any objectives
of the MSR to improve effluent quality.

in order to avoid application of large volumes it will be necessary to carry out
separation of the storm and sanitary sewers.

irrigation requires a large area of accessible land appropriate for a high rate
of surface application.

Significant treatment process upgrading will be necessary to meet a
Category 2 effluent for application with Restricted Public Access.

During particularly wet summers, the application rate may have to be reduced
and additional storage provided.

An irrigation system will have a high operating cost, both power and labour
costs.

Based on the criteria established in the KPA report for an application of 350 mm, and
on the volumes developed above, the required land area will be in excess of 40 ha.
All suitable land area within the present and expanded Village boundaries is
privately held. Based on the investigations for the Stormwater Management Plan,
May 2000, there are limited suitable areas. Much of the ground in the centre and
south of the Village is underiain by shallow bedrock or till. Much of the ground to the
north is glacial moraine with high percolation rates leading to surface water. The
natural groundwater flow is eastwards from the area of Maple Lake to spring sources
of domestic and irrigation water, as well as the sources for Millard, Piercy and Roy
Creeks.

The Vancouver Island Health Region is not in favour of this alternative.

Costs are developed in Section 9.3 below.
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d) Connection to the Regional District System

The alternative for pumping some or all of the sewage from Cumberland to the
Regional System was first identified in the Feasibility Study for Sewage and
Wastewater Disposal, KPA Engineering Ltd. November 1990. In their report the goal
was to eliminate the discharge of effluent to Mapie L.ake Creek during the summer
months. A number of scenarios were developed which inciuded separation of the
combined storm sewers, separation of the sanitary sewers from the combined area,
and construction of attenuation storage. The proposed system included a
pumpstation at the existing sewage treatment lagoons, a forcemain south and then
east on Royston Road to the high point (approximately the existing Island Highway),
a gravity main down to Royston, another pumpstation and forcemain northwards to
the existing Regional District of Comox-Strathcona pumpstation near the mouth of
the Courtenay River.

A report Royston Sanitary Sewer Study Update, Koers and Associates Engineering
Ltd. July 1991, examined the service area, works required and costs for also
servicing Royston through the same system.

A report Impact of Connecting Cumberiand and Royston to the Comox-Strathcona
Regional Collection System and Wastewater Treatment Plant, NovaTec Consultants
inc. May 1992, reviewed the downstream implications of a connection by
Cumberfand and Royston. The report confirmed that there is hydraulic capacity in
the existing forcemain and pump stations, and that the treatment plant would have
sufficient capacity following scheduled expansion plans. The NovaTec report
identified no downstream consequences of connecting the Cumberland sewage to
the regional system.

The regional sewage system is administered by the Courtenay Comox Sewage
Commission. The letters patent allow only for the acceptance of sewage from
incorporated municipalities. At this time, only the City of Courtenay and Town of
Comox are members. As an incorporated municipality, the Village of Cumbertand
could be included. As there are no plans to incorporate Royston as a municipality,
agreement from Courtenay and Comox and a change in the letters patent would be
required before sewage from Royston could be inciuded.

The scheme envisioned by KPA Engineering was intended to deal with the diversion
of summer flows. If the system is installed with the capacity sufficient only fo
discharge the flows projected for June through September, the additional higher
flows in the remainder of the year will continue be discharged to Maple Lake Creek.
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For the purpose of this study two scenarios are developed:
e Capacity only for the summer flow diversion, and

» Sufficient pumping and pipeline capacity to divert all flows to the Regional
System, together with separation of combined sewers and upgrading of
sanitary sewers to reduce inflow.

The apparent advantages of connection to the Regional System include:

e Elimination of discharge of phosphorus and other nutrients to Maple Lake
Creek during the summer.

¢ Potential elimination of the treatment plant at Cumberiand.

e The potential to free up some existing land from the treatment plant to be
used for other purposes

Some of potential disadvantages of connection to the Regional System include:

¢ High capital cost for pumping stations, forcemains and pipelines.

High capital cost associated with reduction of inflow and infiltration as well as
separation of combined sewer system.

High operating costs from pumping stations together with ongoing
maintenance and repairs.

Direct charges from the Sewer Commission for handling and treating the
sewage downstream.

[

This is not considered an innovative or “green” solution.

€e) Discharge to Comox Lake

An alternative discharge location to Comox Lake was identified in LWMP Stage 1 at
the request of MWLAP.

Comox Lake is located approximately 4 km to the west of the Cumberiand Treatment
Plant. The lake serves a multiple of uses including:

e A drinking water source for the Regional District supply system to Courtenay
and Comox.

e Source of water for the Puntledge River Hatchery.
e Supply of water for BC Hydro generation facility.
e Public use and recreation.
A review of the MSR Schedule 3 - Standards for Discharges to Water indicates that

the standards for discharge to Comox Lake would be 45/45 BOD/TSS and that the
interim effluent quality for daily flows greater than 2 times ADWF would be 130/130.
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The requirements for total phosphorus (1.0 mg/t) and ortho-phosphate (0.5 mg/t) are
based upon the BC Approved Water Quality Guidelines for lakes.

The advantage of a discharge to Comox Lake is that an outfall at suitabie depth
might create an effluent plume with an Initial Dilution Zone (IDZ) to achieve a higher
level of direct impact reduction than can be achieved in Maple Lake Creek.

Since the required effluent quality is high, particularly in regards to phosphorus,
there is unlikely to be any cost saving in the proposed level of treatment.
The works required to discharge to Comox Lake include:

e Upgrading of the existing treatment process to achieve the required reduction
in phosphorus compounds.

e Construction of a pumpstation with multiple pumps, together with a forcemain
to the high point on the route.

¢ Construction of a gravity main from the high point to the shore.

e Construction of an outfall pipeline to suitable depth with suitable discharge
manifold.

e Storage upsiream of the pumpstation to provide short-term flow balancing.
¢ Separation of stormwater from the combined sewer system.

» Extensive rehabilitation of the existing sanitary coliection system to reduce
inflows.

This alternative would require an extensive study and environmental impact
assessment process. Since Comox Lake and Puntledge River system affect a large
part of the population of the Comox Valley, we assume that they wili all be
concerned about any proposal to discharge effiuent into the Lake. This would need
to be addressed in an extensive public consuitation process.

The Vancouver Island Health Region is not in favour of this alternative.

Discharge to Comox Lake will divert water (normal 1&l component) from the Maple
Lake / Trent River watershed to the Comox / Puntiedge watershed. This is contrary
to MWLAP policy. it would return the sanitary flow (derived from domestic waste)
from Allen Lake, to the Comox watershed.

Costs for the proposed scope of works are developed in Section 8.3 below.
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9.3 COSTESTIMATES

These cost estimates are based on earlier work and on cost estimates developed in
the other Chapters of the LWMP Stage 2. They are Class C estimates prepared
without any detailed design.

a) Store Summer Flows

Storage volume 201,000 m®
Pond area 18.5 ha
Depth 1.1m
Pond Construction $2,950,000
Creek Realignment $77,000
Contro! Structures $22.000

Subtotal: $3,049,000
Storm Sewer Separation @ $1,288,000
Engineering Design and Construction 1,063,000

Total: $5,400,000
Reference: (1) Conceptual Design and Costing of a Constructed Wetland for
Cumberfand, January 2002, WetlandsPacific
(2) Chapter 8
Land costs not included.

b) Summer Irrigation

Treatment Upgrade  (summer flows) $3,000,000
Holding Pond & Irrigation System @ $2,560,000
Storm Sewer Separation © 1,288,000

Sub total: $6,848,000
Engineering Design and Construction $2.392.000

Total: $9,240,000

Reference: (1) Cumberland Wastewater Treatment Plant Upgrading, March 2002,
Kerr Wood Leidal
(2) Feasibility Study for Sewerage and Wastewater Disposal, November
1990, KPA Engineering Ltd. (x ENR index to 2002).
{3) Chapter 8

Land costs not included.

Operating costs not shown, but are expected to be high.
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c) Connection to Regional District System
i) Summer Flows only

P/S, forcemain, gravity $1,170,000
P/S, forcemain (Royston) @ $1,267,000
Balancing storage (mods) $100.000

Subtotal: $2,537,000
Engineering Design and Construction $890,000
Regional Sewer Capital Share $600,000

Total: $4,027,000

ii) Total Annual Flow

P/S, forcemain, gravity $1,450,000
P/S, forcemain, (Royston) $1,666,000
Balancing Ponds (mods) $200,000
Storm Sewer Separation ? $1.288.000

Subtotal: $4,604,000

Engineering Design and Construction $1,600,000
Regional Sewer Capital Share © $3.800.000
Total: $10,004,000

Reference: (1) Feasibility Study for Sewerage and Wastewater Disposal, November
1990, KPA Engineering Ltd. (x ENR index o 2002).
(2) Chapter 8
(3) Based on share of un-retired capital debt proportional to share of
annual volume.

Land costs not included.

Annual operating costs (pumping and Regional District fees) not shown, but high.
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d}) Discharge to Comox Lake

Treatment Upgrade $4,135,000
Storm Sewer Separation © $1,288,000
Balancing Storage $500,000
P/S, forcemain, gravity $1,675,000
Qutfall $300.000

Subtotal: $7,898,000
Studies, Design, Construction $2.762,000

Total: $10,660,000

Reference: (1) Cumberiand Wastewater Treatment Plant Upgrading, March 2002,
Kerr Wood Leidai
(2) Chapter 8

Land costs not included.

Operating costs not shown, but are expected to be high.

9.4 RECOMMENDATIONS

a) Storage of Summer Flows

Storage of summer flows is the least expensive, but achieves no improvement in
water quality at other times of the year. Although prolonged storage may improve
some constituents, there is a high probability of algae growth, eutrophication and
very poor effiuent to discharge in the fall. Separation of the combined systems may
be necessary to avoid early and late overflows.

This alternative is not recommended.

b} Discharge to Land

Discharge to the land in summer eliminates phosphorous and other nutrients from
Maple Lake Creek and the Trent River. The treatment upgrades for land discharge
can also improve part of the flows in winter. Improvement of all winter flows is not
achieved. This alternative is expensive, and may not meet the goals of the MSR for
the standard of discharge throughout the year.

This alternative is not recommended.
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c) Connection to the Regional System

Connection to the Regional System would eliminate phosphorus and other nutrients
from Maple Lake Creek and the Trent River. If the system were used only in the
summer, the capital cost would be fixed and not used in winter. If the system is used
throughout the year, higher charges from Courtenay - Comox would apply and
additional capacity would be required as well as separation of the combined sewers.

Although technicaily feasibie, this is not an innovative or “green” solution. This
alternative is expensive.

This alternative is not recommended.

d) Discharge to Comox Lake

Discharge to Comox Lake would eliminate phosphorous and other nutrients from
Mapie Lake Creek and the Trent River. The alternative requires upgrading of the
treatment process to at least the standard proposed for discharge to the creek.
Combined sewer separation will be required to controf capital and pumping costs.
The environmental and social impact of discharge to the lake is unknown and
extensive studies are required. There is no reduction of nutrients to Baynes Sound.
This alternative is expensive.

This alternative is not recommended.
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10. Alternative Treatment Options

10.1 INTRODUCTION
a) Background

The Liquid Waste Management Plan, Stage 1, report identified an extensive range of
discharge and treatment options. The treatment options include a wide range of
conventional electro-mechanical processes, and the possibility of constructing a
treatment wetland by modification of an existing wetland area immediately to the
north of the existing treatment plant.

individual treatment and discharge options have been evaluated in other reports
(see Section 10.2 below). This chapter reviews that information to identify selection
of the preferred option.

b} Design Criteria

The design service area and populations were identified in the LWMP Stage 1
report, and are based on the Official Community Plan.

Analysis of design flows, including inflow and infiltration, is included in Chapter 7.
The design flow projections used for treatment process evaluations are shown on
Table 7.7. Review of the downstream environmental impact of construction is
included in Chapter 6. This full analysis and discussion was not available at the time
of commissioning the studies, and the studies were based on Mimulus (2001).

Each of these consultants was provided with a copy of the Mimulus report, Technical
Memorandum Sanitary and Stormwater Design Flows, LWMP Stage 1 Report
Volume 1 and Volume 2, and the long-term monthiy flow records.

The consultants were asked to evaluate processes and technology to achieve the
discharge quality goals recommended (Mimulus, Table 7.1}. In the case of electro-
mechanical processes the design flows are the instantaneous future flows from the
Technical Memo. In the case of the constructed treatment wetiands, instantaneous
fiows are handled by detention and the design flows are for peaks of duration closer
to the overall residence time, (minimum 15 days at future winter flows).
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10.2 ALTERNATIVES CONSIDERED

a) Basic Requirements

Each of the treatment process options was evaluated against a number of criteria
including:

e Integration with the existing collection and treatment facilities.

e Ability to handle the design flows (with significant inflow).

e Ability to address the effiuent criteria, particularly the summer high impact.
e The operating costs on both the short and long term basis.

e The sophistication of the technology and the level of operator qualification
required to manage the process.

e Land area occupied and the suitability of the process for the site identified.

» The degree to which the process could be considered “green” and
sustainable, particularly in the context of the Village OCP and the LWMP
Stage 1 Report.

b) Detailed Studies

Separate reports were commission for each of the electro-mechanical group of
processes and the treatment wetland process:

¢ Cumberland Wastewater Plant Upgrading, March 2002, Kerr Wood Leidal
Associates Ltd. (Volume 2), (KWL)

e Conceptual Design and Costing of a Constructed Wetland for Cumberland
BC, January 2002, WetlandsPacific (WetlandsPacific).
c) KWL Report

This report addressed the alternative electro-mechanical treatment processes
suitable for the Village of Cumberland. These processes included:

» Upgrading the existing treatment process

s Sequencing Batch Reactor (SBR) and variants
e QOxidation Ditch

» Biological Nutrient Removal (BNR)

» Membrane Filtration, and

o Upflow Siudge Blanket Filtration
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i) Existing Treatment Process

The existing sewage treatment process consists of a two-lagoon wastewater
treatment system with an outfall discharging directly to Maple Lake Creek. The
treatment plant was originally designed to handle a population of 1,500. The facility
was first commissioned in 1967 and subsequently upgraded in 1971. The treatment
plant consists of a sewage lift station (for flows from the north), an inlet distribution
box, an aerated lagoon, a facultative stabilization pond and an outlet weir equipped
with recording flow meter. Aeration is provided by means of three floating
mechanical surface aerators. The wastewater flows by gravity through the process
from inlet to discharge.

The existing process handles wastewater flow volumes that vary significantly due to
storm flows in the combined sewers. The flows are large and highly diluted during
the wet winter weather, but in summer the flow volumes are greatly reduced and the
concentration of constituents increases due to the lack of dilution. The residence
time in winter tends to be short, but in summer significantly longer, which provides
an opportunity for improved treatment.

Improvements to the existing process included dividing the facultative pond into
three cells for better partial mixed plug flow, increasing the number of aerators,
increasing the depth of the ponds from the existing 1.5 m up to approximately 4.5 m
deep, or increasing the surface area of the lagoons available. Projections for the
performances of these various configurations are shown on graphs in the report.

it was concluded that it is not viable to increase this type of treatment process to
achieve a 10/10 effluent. Phosphorous removal will be minimal.

i) Sequencing Batch Reactor (SBR)

This is a conventional process used in a number of other communities on Vancouver
Isiand. The requirements of the infrastructure for this process are included in the
report.

The process is able to tolerate variable hydraulic and organic loads. Mixed liquor
solids are not washed out by hydraulic surges and each influent liquid batch is
diluted with part of the contents from previous cycle, thus evening out some of the
organic load variations.

Of the three most common forms of Activated Siudge Process, the SBR process was
considered to be the most suitable treatment option for the proposed Cumberland
application. This was based on the having the lowest capital cost and consistentiy
producing a high quality effluent. The SBR process also has the ability to remove
phosphorous using a chemical precipitation within the SBR reactor to achieve a
concentration in the effluent of 1.0 mg/f. To achieve lower levels of phosphorous
discharge, a tertiary treatment step will be required. This might include additional
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chemical precipitation together with sand filtration. These components will add
significantly to the O&M costs associated with chemical usage and biosolids
handling, as weli as increasing the operator skills required to control the system for
optimum performance.

iii) Membrane Filtration

Membrane filtration is rapidly becoming popular in both water supply and wastewater
treatment processes. The technology now exists to produce economicaily
membranes capable of filtering anywhere down to molecular level. Membranes are
typically produced as thin straws in bundles and are available from a number of
large, well-established manufacturers.

The micro-filtration membranes are typically submerged in an aeration tank in direct
contact with a suspended biomass. For municipal applications, the micro-filter
typically has a 0.1 micron pore size that ensures that no particulate matter is
discharged in the effluent. Any phosphorus or other compounds precipitated during
the chemical coagulation process are also removed without the potential of minor
carry-over of floc. The treated water is drawn by vacuum through the hollow fibre
membranes and discharged.

The process of constantly cleaning the membranes is compiex, and frequently
requires removal of banks of elements for mechanical washing. This factor tends to
increase the cost of the membrane process, by requiring significant redundancy to
allow for the elements out of service for cleaning at any one time. The process is
typicaily concentrated, compact and effective.

The membrane filtration process, using chemical phosphorous removal, can achieve
the specified phosphorous discharge limits of 1.0 mg/ in the winter and 0.1 mg/t in
the summer.

The membrane process is typically higher in capital cost, and much higher in power
consumption and operating costs (which include an allowance for replacement of
membranes every few years).

iv) Other Treatment Processes

Other treatment processes outlined above were also considered, but considered less
favourabie for a number of different reasons. Although the advantages and
disadvantages of each were enumerated, these processes were not carried forward
for detailed analysis of capital and operating costs.

v) Process Flow Equalization

As the projected flows into the treatment process vary widely in response to inflow
and storm surges, it is necessary to introduce some form of flow equalization. The
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recommended equalization for both the SBR and Membrane Filtration processes
would use the existing aerated and facultative lagoons. These would be used to
accommodate the excess flows above design values, and the storage volume would
be re-pumped into the inlet stream as the peak flows subsided. The appropriate
costs for modifications to and upgrading the existing lagoons are included in
Section 10.3 foliowing.

In view of the limited cost to modifying the lagoons to provide the required flow
equalization, the alternative strategy of reducing inflow volumes by upgrading the
collection system is not economic. The costs of completing the sewer separation to
eliminate inflow and storm surges were addressed in Chapter 8.

vi)  Disinfection

Chilorine based disinfection systems are no fonger popular due to the requirement
for de-chlorination before discharge and the probability of by-products in the effluent
stream.

Ultra-violet (UV) disinfection is an established technology that can effectively
disinfect the effluent. Potential problems can arise from coating of the tubes as a
result of the chemicals used for coagulation, and with the need for a low turbidity
effluent.

With the requirement established for a 10/10 effluent, UV is the recommended form
of disinfection.

d) WetlandsPacific Report

This report addresses the effectiveness of using a Constructed Treatment Wetland
in series with the existing lagoon system to produce a high quality effluent for
discharge to Maple Lake Creek. The report reviews the earlier work A Constructed
Wetland for Stormwater Management, Tertiary Wastewater Treatment, and Low
Flow Stream Augmentation - Feasibility Study, October 1998 by CK Ventures et al
and updates the conclusions and expands on the detailed science involved.

The proposed constructed wetlands contain both shallow sections with emergent
vegetation and deeper sections of open water. This type of wetland closely mimics
nature and provides a variety of wildlife habitat.

i) Treatment Process

The proposed treatment pracess includes a number of individual celis. The effluent
can be routed successively through all four cells in series or through shorter paths to
suit operational requirements when necessary. The first two cells are intended to
reduce the suspended solids, BOD, coliform bacteria, nitrogen compounds, and
heavy metals. The form of these cells will be sections of shallow water with
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emergent vegetation and deeper sections of open water. The remaining two
treatment cells are intended to complete the reduction of soluble phosphorous
compounds. The treatment process is one of using natural processes to the
maximum extent practical, and by accommodating short term variations in water
depth will effectively handle the wide range of flows projected.

i) Configuration of Layout

The proposed layout of the cells generally follows the 1998 report and
recommendations, and is shown on WetlandsPacific Figure 5. Since publishing the
report in 2001, continuing discussions have amended the available area as shown
on Figure 6.1 (Appendix C). A supplementary report on the projected performance
of the wetlands (December 2002) is discussed in Chapter 11.

The layout requires that the natural existing southerly flow of water through the fen
and around the section of shore pines be maintained. Provision is made to
accommodate separate stormwater flows from Miit Street when the silt loading would
be particularly beneficial to one or more of the cells. Silt can plan an active role in
binding phosphorous permanently into the pond sediment. Some of the earlier
provisions in the 1998 report for treatment of stormwater have been eliminated in the
interest of reducing any environmental impact and damage.

The existing Maple Lake Creek alignment is purely artificial, and reflects the
drainage works undertaken early in the last century to create arable agricultural
land. The existing creek between Cumberland and Royston roads takes the form of
a linear open ditch that has been created by excavation and maintained by dredging.

The WetlandsPacific report (January 2002) recommended relocation and
reconstruction of the creek to the east. Subseqguent review and discussion has
shown littie support for this. As discussed in Chapter 6, there is a requirement to
maintain the hydraulic regime in the sensitive fen/bog area. The revised location
and layout (Figure 6.1) retains Maple Lake Creek in the existing west channel.

i) Phosphorous Reduction

The report contains extensive discussion on the effect of wetlands on phosphorous
in the effluent. Basically two mechanisms are identified affecting the concentration
of phosphorous in the final effluent.

Wetlands retain and secrete phosphorous (particularly organic orthophosphates)
according to a compiex array of climatological and biclogical factors. The vegetation
in the wetlands is expected to take up phosphorous during the active growing
season, but release it during the late fall and winter during the natural die-off of
vegetation. This seasonality results in a reduced phosphorous discharge during the
summer when the impact on Maple Lake Creek would be the most severe.
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The other mechanism affecting the total phosphorous concentration is a net
retention of phosphorous in the wetland. This is assumed to take place in the
permanent root structure of the plants and by adsorption onto the plant structure and
bottom sediments. References are cited for the rate at which phosphorous is
retained in the wetlands.

Review and discussion, {refer to Chapter 6), identified orthophosphates as the target
constituent in the discharge. Although the discharge of total phosphorous
throughout the year is not considered important, the release of orthophosphate
should be limited to 0.10 mg/t (100 ng/mt) between May 1 and September 30. A
supplementary analysis of the wetland performance was completed
(WetlandsPacific, December 2002) and is discussed in Chapter 11.

iv) Disinfection

At the existing discharge point from the settiement lagoon to Maple Lake Creek, the
fecal coliform concentrations can be very high. In the proposed wetland design, the
lagoon discharge will be directed through the wetland cells. The future minimum
winter retention time is 15 days and during the summer up to 31 days. These
retention times will result in a significant die-off of all human pathogens, in particular
the indicator fecal coliform. By the point of final discharge to Maple Lake Creek, it is
expected that the indicated coliform levels will be within target values set in the MSR
for reclaimed water for stream flow augmentation.

Until disinfection is added to the process stream, sampling for viruses should be
carried out during the period when discharge is classified as “reclaimed water’. The
results of this sampling must be acceptable to the local health authority at all times.

The wetlands, however, will be home to a host of other animals and in particular
waterfowl. These will contribute their own contaminants to the water and may show
significant coliform counts at the point of discharge. In effect the wetland wiill have
exchanged human pathogens for waterfowl pathogens. Techniques are available to
analyse these specific pathogens encountered and to attribute their source
appropriately. Consideration should be given to undertaking this task seasonally to
confirm that no human pathogens from the sewage are reaching Maple Lake Creek.

Should disinfection of the final effluent be required, UV would be installed as
recommended above in ¢) vi).

V) Additional Provisions

It is proposed to construct the entire treatment wetland immediately for the horizon
design population. This will provide a considerable conservative factor of safety
between the capacity and the design flows. The initial wetland will be constructed
with immature vegetation, and will take some time to grow in and stabilize. After the
first growing season it is expected that there will be significant water quality
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improvement and the final effluent discharge may even meet the design goals. The
final effluent quality will improve dramatically over the first few years as the wetlands
establish themselves. Phosphorous uptake will be high during the early years until
equilibrium is reached.

As the design sewage flow increases with increasing population towards the OCP
horizon, the final effluent quality may degrade slightly but will still remain at, or better
than the required design limits.

As phosphorous has been identified as a key component in the discharge, and as
this is the constituent with the highest treatment process uncertainty, it is projected
that present and future phosphorous goais will not be achieved by the wetland
alone. It will be necessary to add chemical injection for precipitation of additional
phosphorous. This is further discussed in Chapter 11.

The MSR requirements for reclaimed water include provisions for alternative
methods of disposal. As the treatment process requires significant duplication and
redundancy (i.e. 4 aerators, standby power etc.), and the bulk of the process is
passive and gravity driven, no alternative method of disposal (other than the
discharge at Maple Lake Creek) is proposed.

Since the discharge from the facuitative lagoon is to a Treatment Wetland, and since
future control arrangements will allow either the aerated or facultative lagoons to be
bypassed if necessary for a short period, duplication of these lagoons shouid not be
required.
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10.3 COST ESTIMATES

Preliminary, Class C, cost estimates were complieted. The costs include the
necessary works to modify or replace the existing treatment process to meet the
stated effluent quality. The details of each cost estimate, the scope of works
proposed and the quality of effluent achieved are detailed in the individual reports
referenced (see Volume 2).

An aliowance for engineering (including studies and design) and contingency is
included. Costs do not include municipal financing, administration or legal costs. As
all lands required for the construction are owned by the municipality, there are no
costs included for land value or acquisitions. On the common basis for cost
estimates used in Stage 2 of the LWMP, present day costs for 2002 are used for
comparison.

These costs are based on KWL (March 2002) and WetlandsPacific (revised
September 2002), as well as an independent assessment for costs not explicitly
covered in each of these reports.

a) Option 1 - Sequencing Batch Reactor (SBR)

The proposed works include modification to the existing lagoons for use in flow
balancing, the treatment process, sludge handling facilities, chemical additions, final
filtration, disinfection, buildings and support services.

Site preparation, modify lagoons $ 471,000
Head works $ 154,000
Treatment process $1,628,000
Chemical precipitation, tertiary filters $ 324,000
Sludge / biosolids handling $ 719,000
UV disinfection equipment $ 80,000
Process and administration buildings, labs $ 600,000
Power supply $ 161.000

Construction Total: $4,137,000
Engineering and Contingency (35%) $1.448.000

Total: $5,585,000
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b) Option 2 - Membrane Filtration

The proposed works include modification to the existing lagoons for use in flow
balancing, the treatment process, sludge handling facilities, chemical additions,

disinfection, buildings and support services.

Site preparation, modify lagoons

Head works

Treatment process

Chemical precipitation

Sludge / biosolids handling

UV disinfection equipment

Process and administration buildings, labs
Power supply

$ 578,000
$ 154,000
$3,634,000
$ 100,000
$ 719,000
$ 80,000
$ 600,000

$ 161.000

Construction Total: $6,026,000
Engineering and Contingency (35%) $2,109,000
Total: $8,135,000

c) Option 3 - Constructed Treatment Wetlands

The proposed works include construction of wetlands (by excavation and berm
construction), planting, flow control structures, and public access controls.

Excavation and berm construction

Supply and place plants

Piant management (initial growth period)
Pumpstation and aeration upgrades

Flow control structures

Access facilities and landscaping

Initial performance management and commissioning

$2,992,000
$ 375,000
$ 120,000
$ 200,000
$ 50,000
$ 265,000
$ 462,000

Construction Total: $ 4,464,000
Detailed Design: $ 780,000
Contingency (15%): $__ 786,000
Total: $ 6,030,000

For the additional phosphorous removal required, the following costs apply:

Chemical precipitation equipment
Building and power supply

$100,000
$ 75.000

Construction Total: $175,000

Engineering and Contingency {25%): §_44,000

Total: $219,000
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In the event that disinfection of the wetland effluent, is required, the following costs
would apply:

UV Disinfection $ 80,000
Enclosure and power supply $ 30,000

Construction Total: $110,000
Engineering and Contingency(35%). $_38.000
Total: $148,000

d) Operational Costs

The annual operating costs for each of the three processes are significantly
different. In the case of Options 1 and 2 there will be power and chemical costs.

The allowance for chemicals in Option 3 assumes only a seasonal summer use, and
that the dose is only required to precipitate the residual phosphate after the wetland
treatment. The biosolids management is limited to the resuits of chemical addition,

removal of build-up in the lagoons and wetlands is amortised over a 25-year period.

in the case of Option 2 there are additional significant cost of regular membrane
replacement. The number and technical skill of the staff required is different for
each process, with Option 3 requiring the lowest manpower ievels.
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Table 10.1 - Annual operation and maintenance costs:
Option 1 Option 2 Option 3
SBR Membrane Wetiand
Equipment maintenance and $ 45,500 $136,000 $10,000
repair
Chemicals $ 20,000 $ 15,000 $5,000
Power $ 51,500 $114,000 $5,000
Operators $ 90,000 $ 90,000 $60,000
Laboratory and site $ 60,000 $ 60,000 $35,000
maintenance
Biosolids management $162,000 $162,000 $3,000
Annual Total $429,000 $577,000 $118,000

10.4 DISCUSSION

Each of the three options was developed to handle the same design flows of sewage
and to target similar effiuent criteria.

In the case of Options 1 and 2, the existing lagoon system will be converted to
provide flow balancing for peak storm and inflow conditions. This alternative was
considered to be much less expensive than eliminating these flows from the sewage
flow (Refer to KWL Section 6.3 and Chapter 8, 8.4 b).

The target effluent quality levels were set out in Table 7.1 of the Mimulus report. All
processes are expected to meet the criteria for TSS 10 mg/f and BODs 10 mg/t.

With disinfection, Options 1 and 2 will have fecal coliform less than 2.2 /100 ml. in
the case of Option 3 the residence times under all flow conditions are expected to
reduce or eliminate the human fecal coliform from the sewage collection system.
Due to the availabie access for wildlife and waterfowl, the fecal coliform from these
sources may be significant. This is a normal condition in natural wetlands. it is
proposed that disinfection may not be necessary for the wetland effluent. The initial
monitoring programme will analyse the fecal coliform on a regular basis. If results
are high, a detailed analysis can be completed to identify the source of coliform and
to identify other pathogens. If these are found to originate from the municipal
sewage collection system, disinfection shouid be installed.
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With chemical addition, both Options 1 and 2 will achieve a total phosphorous level
in the discharge of 1.0 mg/l. With appropriate design and chemical addition,

Option 2 (membrane) can achieve 0.1 mg/t during the summer. With further
chemical addition and filtration, Option 1 (SBR) can achieve 0.1 mg/{ in the summer.

The function of the Treatment Wetlands (Option 3) is natural, and will tend to
abstract phosphorous during the growing season and release it during the fall and
winter dieback seasons. This will reduce the phosphorous during the warmer
summer months when the impact downstream is highest. There is also a permanent
removal of phosphorous locked up in the plant material and bottom sediments. A
chemical precipitation stage can be added to the wetland system to precipitate
additional phosphorous if required in the future. Refer to Chapter 11 for further
detailed discussion.

Although the capital costs for Option 3 are higher than for Option 2, the much lower
O&M costs achieve a cost balance within three years.

The annual O&M costs for Options 1 and 2 both exceed the budget available to the
Village from property taxes and user rates.

10.5 RECOMMENDATIONS

Based on the studies completed to date and the supplementary reports prepared, it
is recommended that the Village of Cumberland should:

a) Adopt the Constructed Treatment Wetlands (Option 3) as the preferred
treatment process.

b} Proceed with design and approval of the works outlined in the
WetlandsPacific report.

¢} Monitor and review the impact of the Constructed Treatment Wetlands on
Maple Lake Creek and the Trent River over the first 5 years of operation.

d) Develop a pilot plant for the addition of chemicals for phosphorous
precipitation.

e) After 5 years of operation, review with Ministry of Water, Land and Air
Protection the need for effluent disinfection.
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11. Proposed Treatment Process

11.1 Constructed Treatment Wetlands

In Chapter 10 a broad range of possible treatment processes was evaluated for
performance and cost. The final recommendation is to use the Constructed
Treatment Wetlands as the final stages in a process beginning with the existing
aerated lagoon. The evaluation in Chapter 10 was based on the original
performance goals and land area identified in 2001. Further detail of the process
and performance follows.

11.2  Receiving Water Criteria

The original assessment of treatment processes was based on the recommendations
in Mimulus (2001), Table 7.1. Subsequent analysis and discussion, Chapter 6, has
identified orthophosphate discharge in the summer as the key constituent. The
recommendation is for the effluent not to exceed 100 ug/t (0.10 mg/t) of
orthophosphate between May 1% and September 30" in each year. These dates
should be reviewed as further summer monitoring results become available. No
other limits on total phosphorous throughout the year, or orthophosphate during the
winter, need to be set.

The BC Approved Water Quality Guidelines (WQG) sets out appropriate vaiues for
all other constituents likely to be found in the effluent discharge. It is proposed that
the criteria for Aquatic Life be applied to the discharge. Phosphorous (in any form)
is not explicitly identified, but the impact is monitored as chiorophyif a in the
receiving environment. As this is not a measurable component of the effluent,
orthophosphate limits are recommended above, and chiorophyll a will be measured
in the Trent River downstream.

Liquid waste discharges in BC are required to comply with the MSR. Since the base
fiows in Maple Lake Creek are low, there will be less than 10:1 dilution most of the
time. The provisions of Schedule 3 do not directly apply.

One of the goals of the LWMP Guidelines is to develop beneficial re-use
opportunities for effluent where possible. Where dilution is not available, the
discharge may be considered as Reclaimed Water and used for streamflow
augmentation. The MSR includes conditions in Section 10 and Schedule 2 that must
be met before the effluent can be considered for re-use as Reclaimed Water. The
Code of Practice for the Use of Reclaimed Water, MELP, 2001, also provides
guidance and requirements.
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Permitted uses are divided into two categories depending on the level of public
access, and effluent standards are set for each category. The following table
summarises the permitted uses applicable to discharges and the required standards:

Table 11.1 - Reclaimed Water Standards

Public Access: Unrestricted (Category 1) | Restricted (Category 2)
Water Use: Stream flow Augmentation | Wetlands

BODs 10 mg/t 45 mgit

Turbidity 2 NTU 45 mg/t (or 60)°

Fecal Coliform 2.2/100 ml 200 / 100 m! (or 1,000)?
Treatment secondary secondary

Chemical Addition yes —

Fiitration (or 60 day yes e

storage)

Disinfection yes yes

Emergency Storage yes —

(20 days) '

Note: (1) Effluent from lagoon system.
(2)  Wetlands with no diving, swimming or wading.

Discharge from the existing lagoon system typically is at 15 - 20 mg/t BODs, 20 -
40 mg/t TSS and 2,000 - 5,000 / 100 mi fecal coliform (although less than 500 in
summer). These values are occasionally exceeded, and further deterioration is
expected as the flows and loading increase towards the design population and
service area (see further discussion below). The effluent quality is already close to
the standard for discharge to a natural wetland.

The existing discharge from the lagoons will be directed to the Constructed
Treatment Wetlands. These will significantly reduce BOD, TSS and Fecal Coliform.
During the summer months, May to September, the orthophosphate will also be
significantly reduced.

The final discharge to Maple Lake Creek will meet most of the standards for
Category 1 Reclaimed Water (Unrestricted Public Access). Background levels of
TSS measured in Mapie Lake Creek below Cumberiand Road ranged between 6.2
and 56 mg/! in June - September 2001. Turbidity levels in the discharge from a
wetland are unlikely to be as low as the 2 NTU standard. The standard for this
application should be to meet or exceed the existing upstream turbidity values.
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The MSR criteria for Reclaimed Water were developed in anticipation of using
conventional electromechanical treatment processes. The goal is to remove harmful
constituents from the wastewater before discharge to the environment. The
regulation (see Table 11.1 above) requires chemical addition and fiitration to
achieve the goals, and measures the effectiveness of this with a very low turbidity of
2 NTU. The Constructed Treatment Wetland intends to meet the objectives by
natural means without chemical addition or mechanical fiitration. A maximum TSS of
5 mg/t or the background level in Maple Lake Creek (whichever is greater) should be
achieved. Turbidity ievels will be low, and a maximum 8 NTU is recommended.

The issue of fecal coliform and the requirement for disinfection are discussed above.
Coliform levels should be set to preclude any sewage contamination exceeding the
2.2 /100 ml ievel. if monitoring and analysis shows that the Constructed Treatment
Wetlands meets this reliably, disinfection should not be required.

Emergency storage in excess of 20 days is available in the summer, but not in the
high rainfall months. Specific storage requirements and operational plans should be
developed for the final design. Final discharge from the Constructed Treatment
Wetland is expected to meet appropriate goals for Streamflow Augmentation, subject
to evaluation over the initial 5-year commissioning period.

Public access to the water will be limited to avoid any likely contact with water in the
wetlands or streams. The access limitations will apply between Cumberland Road
and Royston Road, as these are private lands owned by the Village. Although
access on trails and viewing platforms through the area will be encouraged, the
public will be restricted from direct contact with the water, and warning information
signs will be posted at all entry points.
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Table 11.2 - Recommend Effiuent Quality Criteria

ltem Value (mg/f)

BODs 10

TSS 5 (30 day mean) 10 maximum
Turbidity 8 NTU (maximum)

Fecal Coliform | 2.2 /100 mi (human origin)
orthophosphate 0.1 May to September

total phosphorous 1.0 May to September

Nitrate @ 40 average. 200 maximum
Nitrite 0.02 average, 0.06 maximum
Ammonia @ approx. 1.3 (30 day), approx. 18.0 max.
Notes: (1) BC Approved Water Quality Guidelines, Table 3

(2) BC Approved Water Quality Guidelines, Tables 4 and 5.

The requirements for sampling, analysis, and reporting of test resuits will follow the
requirements of the MSR.

11.3 Construction Area

The original wetlands concept, WetlandsPacific, January 2002, was based on earlier
reports and Mimulus 2001 assessment. Subsequent evaluation and discussion with
CWS resulted in a new definition of the area available for construction. The revised
area is shown on Figure 6.1 (Appendix C), and used in the supplementary
WetlandsPacific report, December 2002.

As discussed above, the original report included relocation of Maple Lake Creek to
the east. With the need to protect the hydraulic regime in the sensitive fen/bog area,
and the lack of support for creek relocation, this element has been deleted from the
plan.

Discussion below (Chapter 12) shows the opportunities for summer low flow
augmentation of the Trent River. The proposed Constructed Treatment Wetland
does not include any specific storage capacity beyond the freeboard required to
handle winter peak fiows.
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11.4 Design Flows

Detailed wastewater design flows are developed in Chapter 7. These include the
storm flows from the existing combined sewer area and the high infiltration
component from the entire existing system. These flows were used for the treatment
process evaluation in Chapter 10.

As the existing lagoon system will be retained as part of the treatment process,
further analysis of the historical effluent flows records was undertaken. These
design flows for existing conditions are based on numerical analysis of the monthly
totals 1994-2001 and observation of the weekly chart records 1998 - 2001.
Stormwater inflows experienced by the existing combined system, with high
infiltration, are included for “Existing Conditions”. Peak flows are shown on a 24-
hour basis.

“Fyture Conditions” are projected, in accordance with Chapter 7, to the ultimate
design population of 5,000. These are based on increased population, increased
service area and elimination of stormwater from the existing combined system.
Infiltration in the existing 120 ha service area is reduced to 10 m°fha/day as a result of
extensive replacement recommended in Chapter 8.

Older sections of the Village have high 1&| values. Chapter 13 recommends
reconstruction of these sanitary sewers to reduce infiltration and eliminate inflow as
part of the Capital Works Programme. Storm connections will be eliminated and
inflow will be significantly reduced. The effect of this programme has been included
in the following flow projections, and will resuit in lower future peak design flows.

The effect of stormwater inflow elimination by sewer separation offsets the increased
flow from population expansion. The hydraulic loading on the aerated and
facultative fagoons remains unchanged.

In addition to the replacement recommended in Chapter 13, any other repair or
replacement of sanitary sewers should include elimination of direct storm inflow
connections.
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Table 11.3 - Design Fiows to Wetland
Existing conditions (2002), with combined sewers
cubic meters / month cubic meters / day
Average Max Min Average Max Min
JAN 116,052 403,000 49 600 3,700 13,000 1,600
FEB 115,146: 375,000 78,000 4.100 12,500 2,600
MAR 107,778] 365,800 71,300 3,500 11,800 2,300
APR 72,037 225,000} 33,000 2,400 7,600 1,100
MAY 42,804 124,000 34,100 1,400 4,000 1,100
JUNE 35,051 77,500 34,100 1,100 2,500 1,100
JULY 37,019 101,525 34,100 1,200 3,275 1,100
AUG 35,274 77,500 34,100 1,100 2,500 1,100
SEPT 41,772{ 270,000 33,000 1,400 9,000 1,100
ocT 75,946] 303,800 34,100 2,400 9,800 1,100
NOV 118,108 390,000 36,000 3,900 | 13,000 1,200
DEC 120,762 403,000 49,600 3,900 13,000 1,600
Future conditions (pop. 5000), combined sewers separated
JAN 134,880 389,333 72,195 4,400 12,978 2,400
FEB 134,880 376,000 72,195 4,400 12,533 2,400
MAR 127,915 357,333 71,499 4,100 11,911 2,400
APR 100,055 239,667 68,713 3,200 7,989 2,300
MAY 72,195] 143,333 65,927 2,300 4,778 2,200
JUNE 65,927 103,333 65,300 2,100} 3,444 2,200
JULY 66,623 124,000 65,369 2,100 4,133 2,200
AUG 65,230 103,333 65,230 2.100 3,444 2,200
SEPT 65,230 276,667 65,230 2.100 9,222 2,200
ocT 79,160 298,000 66,623 2,600 9,933 2,200
NOV 127,915 389,333 71,499 4,100 12,978 2,400
DEC 134,880 389,333 72,195 4,400 12,978 2,400
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Figure 11.1 - Projected Design Flows to Wetland
(no separation of combined sewers)
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115 Treatment Process

As outlined above, the proposed treatment process includes use of the existing
process elements with a new Constructed Treatment Wetland (CTW) following.
Final discharge of effiuent to Maple Lake Creek will be from the end of the CTW.

The existing aerated/facultative lagoon system works well and requires little
supervision or maintenance. As identified in KWL, March 2002, there are a number
of improvements that can be implemented to maintain performance with increased
flows. As part of the initial capital improvement, a new aerator will be added and
minor improvements to the inlet/outlet works made. The discharge from the
facultative lagoon will be relocated from Maple Lake Creek to the first CTW cell.

If future quality monitoring indicates that improvements are required, the volume of
the facultative lagoon can be increased by deepening.

The sanitary mains from the south feed the aerated lagoon by gravity. The flow from
the north is pumped into the head works. The capital works programme, Chapter 13,
inciudes improvements to the headwork, refurbishing the pumpstation and the
addition of an emergency generator.

The existing aerated lagoon has a surface area of 8,400 m’ and an average depth of
1.6 m. The facultative lagoon has a surface area of 24,650 m’ and an average depth
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of 1.45 m. Based on these dimensions, Table 11.5 shows the existing and future
hydraulic retention times (HRT).

Table 11.4 - Average Hydraulic Retention Times for Lagoons

Existing Conditions (2002) Future Conditions {pop = 5000}

Aerated Facultative Total Aerated | Facultative Total
JAN 3.6 9.7 13.3 3.1 8.1 11.2
FEB 3.3 8.7 12.0 3.1 8.1 11.2
MAR 3.8 10.2 14.1 33 8.7 12.0
APR 56 14.9 20.5 4.2 11.2 15.4
MAY 9.6 25.5 35.1 5.8 15.5 21.4
JUNE 12.2 325 44.7 6.4 17.0 23.4
JULY 11.2 29.8 41.0 6.4 17.0 234
AUG 13.4 35.7 49.2 6.4 17.0 23.4
SEPT 11.2 29.8 41.0 6.4 17.0 234
OCT 56 14.9 20.5 5.2 13.7 18.9
NOV 3.4 9.2 12.6 3.3 8.7} 12.0
DEC 3.4 9.2 12.6 3.1 8.1 11.2

11.6 Input Quality to Constructed Treatment Wetlands

In order to define the applied loading on the CTW and prepare projections for the
final effluent, the expected output from the lagoons was defined.

L.agoon effluent records for the last 5 years 1997 to 2002 were reviewed and data

points plotted. For each parameter, an envelope was developed which enclosed all
data points (except occasional isolated extreme values). This envelope was set as
the worst-case condition on a monthly basis. The projected values for the existing
treatment process and present flow regime are shown below.
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Table 11.5 - Existing Lagoon Effluent Quality (maximum values)
Existing conditions (2002)
mg/t mpn/100 mg/l
BOD | TSS Fecal Ortho-p | phosphate | Nitrate Nitrite | Ammonia
JAN 16 20 5000 1.00 1.50 0.50 0.20 8
FEB 20 30 5000 1.25 1.75 0.40 0.10
MAR 25| 30 4000 1.50 2.25 0.30 0.09
APR 25| 35 2000 2.00 275 0.20 0.05 10
MAY 27| 45] 500 2.25 3.25 0.10 0.05 12
JUNE 15| 40| 500 2.25 3.10 0.10 0.05 14
JULY 20| 40} 500 2.25 3.00 0.10 0.10 15
AUG 20{ 40 500 2.50 2.75 0.10 0.15 16
SEPT 20f 40 3000 2.50 2.75 0.10 0.20 16
OCT 171 50 4000 1.75 2.50 0.25 0.20 14
NOV | 15| 30 10000 1.26 2.00 0.50 0.20 10
DEC 151 25 10000 1.00 1.75 0.60 0.20 6

Future projections were made for increased sanitary loading proportional to the
design population, with increased infiltration as developed in Chapter 7 and above,
and with the existing storm inflow eliminated. Although some improvement from the
additional aerator is assumed, the performance of the aerated / facultative lagoons is
projected to deteriorate approximately 20% with increased loading. A comparative
check for performance under intermediate flows was available from present condition
winter fiow values.
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Table 11.6 - Future Lagoon Effluent Quality

Future conditions {pop. 5000)
mg/l mpn/100 mg/l

BOD | 7SS Fecal Ortho-p | phosphate | Nitrate Nitrite | Ammonia
JAN 31 41 10,300 1.90 2.80 1.03 0.41 15
FEB 41 61 10,200 2.30 3.30 0.82 0.20 13
MAR 50 61 81,000 2.80 4.20 0.61 0.18 15
APR 43 60 3000 3.20 4.30 0.35 0.09 16
MAY 38| 64 2000 2.90 4.20 0.14 0.07 16
JUNE 19 51 2000 2.60 3.80 0.13 0.06 16
JULY 27, 53 2000 270 3.70 0.13 0.13 18
AUG 22 44 2000 2.50 2.80 0.11 0.16 16
SEPT 27 53 4000 3.10 3.40 0.13 0.27 20
OCT 39! 115 9,200 3.70 5.30 0.57 0.46 29
NOV 33 66| 22,100] 250 4.10| 1.11] 044 20
DEC 321 54 21500 2.00 3.40] 1.29 0.43 12

1.7 Projected Effluent Quality

Design flows and lagoon effluent parameters were provided to WetlandsPacific. The
approved area available for the CTW was also provided. A revised layout for the
wetlands was developed, and a new performance model created. The focus of the
analysis was to reduce orthophosphate discharge as identified in Chapter 6 above.

The report Selected Water Quality Projections in the Discharge of Cumberland’s
Proposed Constructed Treatment Wetland (Draft) November 2002, discusses the
processes for reduction or removal of key constituents. It provides detailed
information on phosphorous reduction, as well as the limitations in achieving the
very low values recommended in Table 11.2.

From a mathematical model, substantiaily based on the US EPA North American
Wetlands Data Base and specific performance results at Arcata Marsh, final
seasonal discharge values are projected. (See Table 11.6)
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Table 11.7 - Future Effluent Quality from Wetland

Future conditions (pop. 5000)
mg/l mpn/100 ___mgfl
Ortho- Total
BOD 1SS Fecal phosphate | Nitrogen
JAN 4.9 3.1 <22 1.70
FEB 6.3 3.1 <22 1.50
MAR 6.0 3.1 <22 1.50
APR 4.0 3.1 <22 1.00
MAY 3.3 3.1 <22 0.60 <1
JUNE 3.1 3.1 <2.2 0.30 <1
JULY 3.2 3.1 <22 0.60 <1
AUG 3.1 3.1 | <22 1.10 <1
SEPT 32 3.1 <22 1.50 <1
oCcT 4.1 3.1 <22 1.50 1.40
NOV 5.0 3.1 <22 1.80
DEC 5.1 3.1 <22 1.50

With the exception of orthophosphate, these projections meet the target values. The
balance between Nitrogen forms is discussed in WetlandsPacific, December 2002

(Volume 2).

To meet the target for phosphorous it will be necessary to implement additional
measures. The following alternatives will each reduce or remove phosphorous from
the wastewater:

¢ Source Control - this would include an education programme to: reduce the
use of household chemicals high in phosphorous and use alternatives; reduce
the use of high phosphorous fertilisers that may end up in the wastewater
through infiltration and inflow.

¢ Limna Harvesting - this would include proactive and frequent removal of
floating vegetation (duckweed etc.) from the surface of the lagoons and
wetlands. The removed vegetation is high in phosphorous and may be
composted on-site, allowed to release phosphorous in winter or trucked to the
Regional composting site at Pigeon Lake.
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Chemical Precipitation - this would include the injection of appropriate
chemicals into the wastewater to precipitate phosphorous compounds.
Alternative points in the process train inciude: after the aerated lagoon with
removal of the precipitate with the sludge in the settling lagoon; before the
first wetland with provision for monitoring and removal of precipitate build-up
in the wetland cell; after the last wetland cell when the remaining mass of
phosphorous is lowest, but this will require construction of a zone to trap the

precipitate for removal.

Cationic Receptor - this technique includes flowing the effluent through a
suitable granular medium to which the active phosphorous adsorbs. Although
this has been applied in other situations, further work is required to evaluate
the volumes required, appropriate flow rates and regeneration techniques.

Both Source Control and Limna Harvesting should be implemented immediately, and
the effectiveness monitored by continued analysis of lagoon effluent. Source
Control is a long-term commitment that will fake many years to become truly
effective.

The wetland is expected to experience high phosphorous retention over the first few
years until an equilibrium is established with the substrate and vegetation. Pilot
testing for Chemical Precipitation and Cation Receptor techniques shouid be started.
The results of pilot testing will identify the best location and details required. The
capital costs for construction of the permanent facilities should be included in the

initial project costs.
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12. Summer Low Flow Augmentation

12.1 INTRODUCTION
a) Background

The LWMP, Stage 1, report identified the possible benefit of considering the effiuent
discharge for use in summer low flow augmentation of Maple Lake Creek, and
consequently the Trent River. A more detailed review and analysis was identified as
one of the tasks for the Stage 2 Pian.

This chapter addresses the impact of low flow augmentation from a volumetric
perspective. it does not address the water quality requirements, as these are
reviewed in Chapters 6 and 11.

b) Ailternatives Considered
The alternative low flow augmentation options considered in this study include:
e The effect of direct “flow through” discharge.

¢ The effect of additional storage provided within the Constructed Treatment
Wetlands.

e The effect of constructing or providing additional storage volume.

c) Methodology
The following tasks were completed:
o Review of the limited flow records available for the Trent River.

¢ Review of the compiled monthly flow records for the Village of Cumberiand
effiuent discharge.

¢ Review of selected weekly flow chart records during summer months for
effluent discharge.

e The analysis of design flows in Chapter 7, and available summer flows in
Chapter 9.

d) Previous Reports
Previous work was reviewed in order to provide a background for calculations.
A Feasibility Study for Sewerage and Wastewater Disposal KPA Engineering Ltd.,

November 1990, addressed specific concerns regarding the Trent River dilution
capacity, sewage lagoon capacity and nutrient and coliform loading of the effluent.
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A Constructed Wetland for Stormwater Management, Tertiary Wastewater
Treatment and Low Flow Stream Augmentation - Feasibility Study Final Report, CK
Ventures Ltd., October 1998, identified the possibility of using additional wetland
storage for stream flow augmentation.

A Conceptual Design and Costing of a Constructed Wetland for Cumberfand
WetlandsPacific, January 2002, confirmed the concept of the Constructed Wetland
and proposed effluent quality goals.

12.2 AVAILABLE FLOWS

a) Trent River

Extensive analysis on the available and required flows in the Trent River is included
in the Nile Creek to Trent River Water Affocation Plan, MELP, January 1995. A copy
of this plan is included in LWMP Stage 1, Volume 2. The following information is
summarized from the Water Allocation Plan:

e Precipitation in the region is low during the summer months and high during
the winter months.

o Lack of precipitation in the summer months, coupled with high evaporation
rates and the rain shadow effect tends to create an annual moisture deficit.

e The Trent River catchment is shown as 66.9 km2, however the plan does not
show the watershed extending to include the Maple Lake Creek catchment
(see below).

e Water survey of Canada Hydrometric Discharge information for the Trent
River is only available between 1971 and 1976. The discharge rate for the
Trent River during this period is recorded at only approximately 25% of that
recorded for the other rivers. The only explanation provided is that the Trent
River lacks supporting aquifers and wetlands that are present in the other
river catchments.

e The Trent River shows mean monthly discharge (MMD) less than 10% of the
mean annual discharge (MAD) during July, August and September.

e The seven-day average low flows occur predominantly in August or
September, with rare occurrences in July or October. The seven-day average
low flow projections for Trent River are extremely low at approximately 10% of
MMD.

¢ For the Trent River, the MMD in August falls below 5% of MAD. The MELP
in-stream fisheries requirements indicate that less than 5% MAD will result in
severely degraded spawning and rearing habitat. Where fish are present, the
minimum flow required to sustain fisheries resource for poor spawning and
rearing habitat is 5 - 10% of the MAD.
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b)

Maple Lake Creek

Maple Lake Creek watershed lies to the north of and is tributary to the Trent River.
Details of the catchment and characteristics were identified in the Stormwater
Management Plan, Anderson Civil Engineering, May 2000:

The majority of the 11.5 km® catchment for Maple Lake Creek lies within the
boundaries of the Village of Cumberland (2002).

Maple Lake Creek flows from the headwaters in Maple Lake north of
Cumberland a distance of approximately 4.5 km to the confluence with the
Trent River.

The confluence is located 4 km upstream from the mouth of the Trent River.

The southern upland catchment is steep with shallow surficial deposits over
bedrock. The characteristics of this catchment and the balance of the Maple
L.ake Creek watershed downstream of the Municipal boundary are similar to
the Trent River watershed.

The Village of Cumberland is the only urban developed area within the creek
watershed.

The northern upland area is almost exclusively glacial deposit. These are
deep in places and include extensive areas of open water, which may reflect
the water table in the granular materials below. This area represents a
significant storage capacity that provides a year-round flow to Maple LLake
Creek, as well as sustaining springs in the headwaters of Roy Creek and
Miliard Creek to the east.

The flow from the open water areas adjacent o Maple Lake is in a southerly
direction under Cumberland Road. Although part of the flow is exposed in
open ditches, it is believed that a large part of the flow is subsurface through
the gravel deposits.

The subsurface flow under Cumberland Road coniributes significantly to the
wetlands and fens south of Cumberland Road and north of the existing
sewage treatment lagoons.

No direct flow measurement has been made of the flows in Maple Lake Creek
and all assessments are subjective.

The fiow from Maple Lake Creek in the open channel upstream of the sewage
treatment lagoons is sustained in summer, and does not respond rapidly or
significantly to winter storm flows.
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c) Effluent Discharge

Projected design flows for the effluent were developed in Chapter 7. These provided
specific flow guidelines to be used in future design and for detailed design of the
treatment process.

These flows were projected on a monthly basis in Chapter 9 to identify the volumes
that would require discharge during the summer months if all flow was diverted from
Maple Lake Creek. Although more detailed flows are developed in Chapter 11, the
Chapter 9 flows are used for simplicity in the foliowing analysis.

12.3 AUGMENTATION ALTERNATIVES

There are three basic alternatives available for flow augmentation of Maple Lake
Creek using the municipal effluent discharge. Any flows used for stream flow
augmentation should meet the MSR requirements for Reclaimed Water Standards
Category 1. (Refer to Chapter 11.) The alternatives for stream flow augmentation
include:

» Direct augmentation without storage using the available fiow of effluent.

» Supplementing the flow of effluent with draw down of available storage in
Constructed Treatment Wetland Ceils.

e Augmentation of direct effluent flow and draw down of Wetland Cells with
additional storage specifically constructed and impounded for the purpose of
summer stream flow augmentation.

The projected mean monthly discharges (MMD) for the Trent River are shown below
in Table 12.1. This table is based on flows projected in the Nife Creek to Trent River
Water Allocation Plan, 1995. The low flows in May to September are based on the
very short period of gauging between 1971 and 1976. Trent River shows particularly
low flows in relation to its catchment when compared {o other adjacent rivers to the
south. This is discussed in the Water Allocation Plan.

Seven-day average low flows are also given for the period 1971 to 1976, and range
between 0.5% and 58% of the mean monthly low flow. The flow augmentation with
effluent will have a larger impact on maintaining the seven-day average iow flows,
than on the monthly low flows.

Although the flows are derived form all data 1971-1976, it should be noted that 1976
was not typical. Generally it was a very low flow year, although the summer flows
were much higher than usuai. An alternate analysis, or longer records, might show
lower than average summer flows. The contribution from effluent discharge would
be even more significant.
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Table 12.1 - Trent River Mean Monthly and Mean Annual Discharge ¥

Jan Feb Mar April May June July Aug Sept Oct Nov Dec MAD

7079 @1 7022 | 6080 | 3480 | 3730 | 1410 | 420 199 324 | 5010 | 7865 | 8221 | 4282

18969182 | 158 8.0 87 3.7 1.1 0.5 0.8 13.0 10,9 21.3 111

Percent of MAD 33% 98B% 46% 7.6%
Volume deficit to 10% MAD 002 059 0.27 x10% m®mmo
Total Volume deficit (July - Sept) 0.88 x10° m? (885,427 m°)

Note: (1) from Nile Creek to Trent River - Water Allocation Plan, MELP, 1995
() Us
(3) x10° m*mo

a) Direct Augmentation

The projected effluent flows for the existing and future conditions, as previously
derived, are shown on Table 12.2 (for the period June to September).

The established goal for east Vancouver Island rivers to maintain fish habitat is to
have a minimum flow of 10% Mean Annual Discharge. These figures are shown for
- the Trent River on Table 12.2. The critical period of deficit is the month of August.

The table shows that the direct discharge of effluent will provide approximately 10%
of the flow deficit in the Trent River. At that time, the effluent will constitute
approximately 12% of the total flow in the Trent. This flow is obviously important to
the Trent, although not sufficient to raise the base flow to an adequate level for fish
rearing. The discharge of effluent to Maple Lake Creek and thence the Trent River
conveys a positive benefit on the flow regime in the Trent.
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Table 12.2 - Flow Augmentation from Projected Effluent Fiows

_ June July August Sept
Existing conditiong 35,000 37,000 30,000 | 38,000 n_’f’lmo
Future conditionsg 66,000 | 67,000 | 65,000 65,000 |m%mo

Volume deficit in Trent River to 10% MAD 0 21,254 | 594,086 | 270,086 |m*/mo

Percent Deficit made up by effluent:
Existing conditions 100.0%i 5.0% 14.1%

Future conditions - 100.0% 10.9 % 24.1 %

Effluent as percent of Trent monthly low flow -
Existing conditions 3.4%] 5.8%) 4.5%
Future conditions 6.2 % 12.6 % 7.7 %

b) Draw Down of Available Storage

if the Constructed Treatment Wetlands Cells are constructed as recommended in
WetlandsPacific, January 2002, additional active storage can be available.

The following Table 12.3 is based on an effective surface area of90,000 m? for
Cells A, B, C and D. With an active draw down of 0.5 m, the available storage is
45,000 m”. As there may be up to an additional 0.3 m of evapo-transpiration, the
total design draw down range may be as great as 0.8 m.

Applying this available storage for release during the month of August only can
provide an additional 8.5% of the deficit in the Trent River. At that time the draw
down release will constitute approximately 9.7% of the flow in the Trent. There will
still remain 91% of the deficit in the August Mean Monthly Flow in the Trent River.

The impact of a 0.5 m draw down in the cells has not been assessed for its impact
on the plants growing in the wetland. The water level would need to be
progressively raised during the months up to the end of July, and then dropped
throughout the month of August. The effect of these water level changes on the
plants, and their effectiveness in continuing to treat the effiuent (particularly the
removal of phosphorous) has not been assessed.

Additional impoundment, and subsequent release, of this additional water has a
beneficial effect downstream in the Trent River, provided the operational changes do
not adversely impact the water quality released.
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It is not considered practical to provide for any additional draw down depth in the
wetlands without considerable additional construction and cost increase.

Table 12.3 - Flow Augmentation from storage in Wetland Celis

June July August Sept October
Projected Existing Effluent Flows | 35,000 | 37,000 30,000 36,000 m°/mo
Projected Future Effluent Flows | 66,000 67,000 65,000 65,000 m>/mo
Monthly volume deficit in Trent
River to 10% MAD 0 21,254 594,100 | 270,100 0 m°/mo
iMonthly volume Deficit remaining '
after effluent: ~
Existing conditions 0 564,100 | 232,100 0 m*/mo
Future conditions 529,100 | 205,000 m°/mo
Volume of storage in wetlands .
(0.5m draw down) 45,000 m°
Percent Deficit made up by
Storage Release 8.5%
Percent Trent flow made up by
Storage release 9.7%
Volume Deficit remaining:
Existing conditions 0 514,100 | 232,100 0 [m’mo
Future conditions 0 484,100 | 205,100 0 [mmo

c) Additional Storage Volumes

The alternatives above have provided for stream flow augmentation without the
construction of any additional facilities. If additional design and construction were
applied to the Constructed Treatment Wetland Cells (subject to being biologically
acceptable) then the depth of draw down could be increased. If additional celis,
such as Cells E and F were constructed with the express purpose of permitting
additional draw down, further storage could be provided. Ali of these would incur
additional costs.

To provide the total storage required to augment the Trent River to the minimum
10% MAD would require an active storage depth of 5.1 m over the entire area
proposed for the Constructed Treatment Wetlands. Since the proposed area
represents the maximum that should be impacted by construction, and it is obviously
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not practical to provide an active draw down as deep as 5 m, it will not be practical to
provide the total flow deficiency in the Trent River. This was never a goal of the
LWMP.

12.4 COST ESTIMATES

These cost estimates are based on earlier reports and on cost estimates developed
in other chapters. They are Class C estimates prepared without any detailed design.

a) Direct Augmentation

There is no additional cost for providing flow augmentation by direct discharge of the
effluent.

b) Draw Down of Available Storage

Provided there is no biological impact on the performance of the Constructed
Treatment Wetland by operating Cells A, B, C and D to provide 0.5 m of active
storage (plus evapo-transpiration allowance) then this flow augmentation can be
provided at no additional capital cost. There will be some operationai costs to
manipulate the flow control structures to impound and release the flow.

c) Additional Storage Volumes

The cost to provide additional active storage by construction of additional works
would depend upon further design development of the concepts. Assuming that
additional storage is provided only by additionai active depth in Cell E, anticipated
costs are:

Construction Costs $700,000
Engineering and Contingency (35%) $244.000
Total Capital Cost: : $944,000

To provide this additional storage would require external funding from an agency
that considers the benefit is worth the cost.

12.5 RECOMMENDATIONS

Direct augmentation by discharge of effluent into Maple Lake Creek and thence into
Trent River appears to have a small but significant benefit in sustaining low flows,
particularly during August. Provided the quality of discharge does not cause an
adverse impact downstream, augmentation by this discharge should continue.
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Manipulation of the active storage volume in the Constructed Treatment Wetlands
Cells can provide an additional significant storage volume. Provided manipulation of
the water leve! over a range of 0.5 and 0.8 m does not impact on the plants required
for water quality treatment, manipulation of the active storage should be
implemented in August to sustain low flows in the Trent River.

Since the cost of providing additional active storage or special storage in additional
cells is considerable, this storage should only be constructed if additional external
funding is provided for the total cost.
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13. Construction Schedule

13.1 introduction

Goals for the Liquid Waste Management Plan have been developed through the
Stage 1 and Stage 2 study process. These inciude:

e Extending sanitary service to most of the urban village.

e Constructing a treatment process to reduce effluent discharge impact on the
receiving environment.

¢ Separating the existing combined sewer system, and upgrading sections of
deficient pipework to eliminate CSO potential and infiltration.

The costs and timetable for impiementing the specific projects identified in the
LWMP are detailed below.

13.2 Service Areas Extension

The LWMP, Stage 1 identified areas that were currently serviced by on-site disposal
systems. (Refer to LWMP Stage 1, Figure 3.) The Stage 2 Plan includes provision
for extending the collection system to service areas in the southeast of the Village.
This area includes properties on Union Avenue and seasonally flooded properties
south of Dunsmuir Avenue.

The works required to service this area include:
e 350 m of 200 mm dia. gravity main on Union Road north of Dunsmuir Avenue.

e 100 m of 200 mm dia. gravity main on Dunsmuir Avenue west of Union Road.

¢ 600 m of 200 mm dia. gravity main on Dunsmuir Avenue west of Maple Lake
Creek.

e 140 m of 100 mm dia. forcemain on Dunsmuir Avenue.
¢ 350 m of 100 mm dia. forcemain on Ulverston Avenue.
e Sewage pumpstation on Dunsmuir Avenue near Mapie Lake Creek.

Estimated Cost: $384,640
Engineering & Contingencies 35%: 134,660
Total Project Cost: $519,300

These works are scheduled for construction in 2006.
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13.3 Collection System Upgrades

in Chapter 8, alternatives were developed for separating the combined sewer
service areas, and for upgrading the existing system to reduce infiltration. In
Chapter 10 a Constructed Treatment Wetland is recommended for addition to the
existing treatment works. Separation of the combined sewers is required to reduce
the future hydraulic loading on the existing lagoon system.

To avoid the possibility of future Combined Sewer Overflows (CSO) and reduce
infiltration it is necessary to upgrade sections of the existing colliection system as
outlined in Table 8.6 and shown on Figure 8.3 (Appendix C).

13.3.1 Sewer extension on Ulverston Ave, Fourth St. to Cumbria Woods

This work is required to intercept and divert existing sanitary sewers at the upstream
end and discharge into the new sewer main being constructed as part of the
Cumbria Woods project. This will take advantage of the work being constructed by
others downstream, and will play a significant role in diverting upstream flows from
the aging systems in the “ravine” (Refer to Item 13.3.2 below.) Detailed costs are
shown on Table 8.6.

Estimated Cost: $ 158,900
Engineering & Contingencies 35%: $ 55600
Total Project Cost: $ 214,500

These works are scheduled for construction in 2004.

13.3.2 Replacement and Diversions on the “Ravine”

The original “ravine” in Cumberland runs north / south parallet to and between
Fourth and Fifth Streets. The existing pipes are generally duplicate mains of
uncertain vintage or quality. Based on flow calibrations, the pipes are believed to
suffer severely from infiltration, and consequently exfiltration in the dry season.
Downstream sections have insufficient capacity to carry the design flows and may be
susceptible to CSO's.

The flow into the north end of this system at Windermere Avenue will be diverted
north into the new 600 mm dia. {See ltem 13.3.1 above). The remaining very old
pipes and under-capacity sections should be replaced with new mains. Because of
the nature of the ground, the new alignment must follow approximately the existing
route through private properties. Alternative replacement can be by open trenched
excavation or one of a number of trenchless technologies. It is assumed that the
most economical technique will be used in each section, but an allowance has been
made for the higher cost of working either on or under private property. Detailed
costs are shown on Table 8.6.
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Estimated Cost: $170,900
Engineering & Contingencies 35%: $ 59,800
Total Project Cost: $230,700

These works are scheduled for construction in 2005.

13.3.3 Combined Sewer Separation

To reduce inflow to the treatment process, separation of the existing combined
sewer system is required. Refer to Chapter 8. Construction of new storm sewers is
recommended. Detailed costs are shown on Table 8.2

Total Construction Cost $1,197,350
Engineering and Contingency 35% $ 419,150
Total Construction Cost $1,616,500

Design and construction of these works should be spread out and is scheduled for
2004 through 2013. The programme should complete improvements to match
increasing design populations, and avoid exceeding the treatment process design
flows.

The first sections should include areas contributing upstream of the potential CSO at
Derwent Avenue, and in the area of the “ravine” to match construction of sanitary
sewer improvements.

13.3.4 Upgrade to Reduce Infiltration and Exfiltration

Some sanitary sewers in the oldest part of town date back to the turn of the twentieth
century. While they represented a significant improvement on the open ditches and
privies of the day, they no longer meet the requirements of the twenty-first century.
Based on the preliminary studies for the LWMP Stage 1, these pipes are identified
as posing a significant environmental hazard from exfiltration and causing significant
overload on the treatment process due to infiliration in the wet weather season.

This area is generally bounded by Egremont Road to the west, Ulverston Avenue to
the north, Seventh Street to the east and Keswick Avenue to the south. Refer to
Figure 8.3, (Appendix C).

Detailed analysis identified the principal deficiencies in the older part of town and
assessed the detailed impact of replacing these pipes. The appropriate technique
for replacing will depend upon each section of pipe, but may include trenchless
technology (such as pipe lining or pipe bursting for in-place replacement) or a direct
open cut replacement either on the original alignment or on a better alignment to
service the properties. All sewers will provide service to each adjacent property. A

Anderson Civil Engineering Page 13-94



Village of Cumberiand Final Report
Liguid Waste Management Plan, Stage 2 January 2003

number of small duplicate or parallel branches will be eliminated. Detailed costs are
shown on Table 8.6.

Total Construction Cost; $ 1,250,000
Engineering & Contingency 35%: $ 437.500
Total Construction Cost: $ 1,687,500

This project is extensive and construction will impact a large part of the older village.
Design and construction for these works should be spread out and is scheduled for
2007 through 2020. The programme should compiete improvements to match
increasing design population, and avoid exceeding the treatment process design
flows.

13.4 Treatment Systems

In Chapter 10, alternative treatment processes were reviewed, and the Constructed
Treatment Wetland was recommended.

Costs for the process were based on the WetlandsPacific report (January 2002).
Subsequent revision {September 2002) included additional allowance for biota
supply, weir contro! structures, and upgrading the existing lift station and lagoon
aerators. The cost of relocating Maple Lake Creek was deleted. Costs are included
for disinfection and special phosphorous removal, as these may be required to meet
the criteria established in Chapter 11.

Estimated costs from Chapter 10 include:

Wetland construction $2,892,000
Plants and plant management $ 495,000
Flow control and access facilities $ 315,000
Pumpstation and lagoon upgrades $ 200,000
Disinfection $ 110,000
Chemical precipitation $ 175,000
Commissioning and testing $ 462,000
Detailed design $ 822,000

Contingency (15%) $ 826,000
Total Treatment Improvements $6,397,000

These works are scheduled for design construction from 2003 through 2006.
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135 LWMP Stage 3

Completion of the Liquid Waste Management Plan through Stage 3 requires detailed
documentation, designs and draft regulations (Bylaws). The detailed design costs
for individual capital projects are included with each project.

As part of the Federal grant process for CBCIP, studies and reports are required {o
satisfy appropriate authorities under the Canada Environmental Assessment (CEA)
Act. These are particularly required for the Constructed Treatment Wetland, but are
not included in the design / construction costs above.

Data collection, as recommended in Chapter 20, to provide data for preliminary
design, and to set baseline values for process performance evaluation, is also
required, but not included in these costs.

Estimated prime consultant fees for LWMP Stage 3 $ 75,000
Estimated specialist subconsultants $ 75000
Total Estimated Fee: $150,000
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14. Source Control Bylaw

14.1 Background

The Village of Cumberland has the advantage of currently having only one industrial
discharge (hospital laundry) and a single commercial district of four continuous
blocks on Dunsmuir Avenue. This relatively small amount of non-residential
development allows the introduction of a source control bylaw for any new
development while concurrently having high confidence that existing, non-residential
sources can be monitored easily and violators discovered.

The objective of the source control bylaw is to avoid non-domestic waste and other
deleterious substances from entering the collection system, and subsequently
reaching the treatment system. The impact of these wastes on the treatment system
could cause degradation in the effluent discharge quality.

The detection of source control violation will be through sampling at the five existing
sewer manholes where the approximately 70 businesses of the commercial district
enter the major sewer system trunks.

14.2 Proposed Bylaw

The Viillage will enact a municipal bylaw seeking responsible waste management at
the source rather than constructing interceptor devices within the sewer coilection
system at public expense. The municipal bylaw will be largely based upon the
Greater Vancouver Sewerage and Drainage District Sewer Use Bylaw (revised
2002). This bylaw has been through a rigorous public review process in Greater
Vancouver and is considered to be logical, thorough and achievable.
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15. Biosolids Management

15.1 Accumulation

The accumulation of biosolids in the lagoons is very slow. Historically cleaning has
only been required every 15 to 20 years, and this is similar to other facilities on
Vancouver island.

The accumulation of sediment, mostly as peat, in the Wetlands is projected at only a
few millimetres per year. The projection for any possible localized excavation is over
25 years. The addition of chemicals for phosphorous precipitation in summer will
generate a much faster localized accumulation.

15.2 Disposal

As identified in the LWMP Stage 1 Plan, biosolids will be delivered to the Regional
processing facility at Pigeon Lake for processing in accordance with the OMR.
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16. Hospitai Laundry Source

16.1 impact of Flows

The Cumberiand Regional Hospital Laundry Service (CRHLS) provides cleaning
services to a large number of health care facilities on Vancouver Island, and as such
is the largest water consumer in Cumberiand with an average annual consumption of
55,000 m>. The total average annual consumption of water in the joint Cumberland
and Royston water supply system is 1,320,000 m°fyear. Therefore the CRHLS
represents only about 4% of the total municipal water consumption.

The CRHLS consumption results in approximately 45,500 m*/year of sewage
discharge after process losses, which is about 5% of the total annual municipal
effluent discharge.

16.2  Impact of Quality

The laundry is currently the only industrial discharge in Cumberland and it does not
use detergents with chlorine or phosphates. The phosphorous present in the
laundry discharge is lower than that found in the domestic sewage entering the
sewage lagoon. There is a high degree of confidence in the quality of effluent from
the CRHLS as it maximizes recycling the detergents for operational cost efficiencies.
The CRHLS and its chemist have committed to meet with the Village as necessary
during the LWMP Stage 3 design phase to provide detailed information on the
effluent.

16.3  Future Expansion

Although expansion of the CRHLS is not foreseen in light of current healith care
facility downsizing across British Columbia, the laundry could double capacity by
starting a second shift. This operational change would not require approval from the
municipality. The sanitary design flows (refer to Chapter & b) ii)) pian for an
increased effluent quantity appropriate for a two shift operation.
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17. Public and First Nation Consultation

171 Public Consultation

There has been extensive public consultation throughout Stage 1 and Stage 2 of the
LWMP, as well as the Official Community Plan process leading up to the LWMP
process, and this will continue as appropriate.

The most recent public meeting was organized by the LWMP Public Advisory Group
and was held on September 19", 2002. The meeting confirmed the support of those
present for the plan as presented, including improvements to the collection system,
the proposed treatment method and both capital and operating funding
requirements.

Copies of the meeting agenda, the consultant presentation and the audience
response forms are included in Appendix A.

17.2 First Nations

Although invited to participate throughout the Public and Technical review processes
of Stage 2, the Comox Indian Band has not responded directly or participated in
consultations. Copies of the Technical Memoranda were sent to the band for their
information and review. A copy of the draft Final LWMP Stage 2 has also been sent.
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18. Funding Plan

18.1 QOverall Costs

implementation of the Liquid Waste Management Plan is projected to have a capital
cost of $10,815,500 (refer to Chapter 13). The annual operating cost thereafter will
be approximately $ 118,000 (refer to Table 10.1). These costs represent a very
substantial investment for the Village in light of its average annual total tax levy of
only $1,700,000 (2002).

18.2  Implications of Grant Funding

The implementation of this LWMP hinges on the Village of Cumberland receiving
external funding assistance. The total municipal borrowing power is limited by the
available tax base. This limit will be reached, or exceeded, to achieve the municipal
contribution of one-third ($ 3.6 million) of the projected cost. The Village has
submitted a funding application to the Canada — British Columbia Infrastructure
Program (CBCIP) and has been advised that the application is considered strong.
The strength of the application is based upon the proposed treatment by
Constructed Treatment Wetland clearly meeting the program objectives of using
innovative technology and green infrastructure while having a high applicability for
other municipalities.

18.3 Cost to Taxpayers

Based on alternative plan implementation costs, and using scenarios with and
without a support funding grant, the annual cost to taxpayers is shown in Table 18.1.
This table was presented at the Public Meeting on September 19, 2002,
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Table 18.1 - Project Funding Costs
ESTIMATE A ESTIMATE B
with grant without with grant without

IEstimated Total Project Cost $8,000,000/ $8,000,000, $9,000,000, $9,000,000
Cost to Cumberiand with
[Federal/Provincial grant $2,666,700 $3,000,000
Cost to Cumberiand without
{Federal/Provincial grant | $8,000,000 $9,000,000
Subtract municipal reserves (approx.
$438,488) $2,228,200 $7,561,500 $2,561,500! $8,561,500
IMFA loan principal and interest over 25 _

cears $4,565,520] $15,681,150 §$5,249,878| $17,754 961
Annual debt payment $182,619' $637,245 $209,994 $710,197
ICapital cost per household (based on 3
291 households) $184 $643 $212 8717
Additional annual operating cost per '
household ($100) __$100 $100 $100 $100
2002 average annual sewer frontage tax 5
land sewer rate $128 $128 $128 $128

Total annual cost per househoid $412| $871 $440 $945!
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18. Stormwater Management Planning

18.1 Stormwater Background

This LWMP has taken a watershed-based approach and as such has accumuiated
extensive knowledge of the natural watershed, and its three sub-watersheds, within
which the Village is located. Anderson Civil Engineering {LWMP Stage 1, Volume 2
K) completed extensive watershed modeliing and ground truthing for the northern
and southern sub-watersheds and included this work in the stormwater model.
(Refer to Chapter 7). The northern sub-watershed is almost completely
undeveloped at present, but the Cumberland OCP calls for extensive residential
development in the future. The southern sub-watershed is a mix of managed
forestland and completed urban development and as such will change little in the
future.

19.2 implementation Plan

The Small Town Initiative of the University of British Columbia has recently
completed a municipal stormwater management plan for the urban area that will,
among other objectives, reduce peak stormwater flows in the developed portions of
the Village. The LWMP does not include the implementation of the stormwater plan,
as that will be largely achieved through municipal road and right-of-way capital work,
and it will occur in future years. '

Storm flows developed in Chapter 7, and projected design flows have assumed that
the BMPs of the stormwater plan will be implemented.
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20. Water Quality Sampling Programme

201 Background

The sampling programme is driven by the need to collect background data on the
existing water quality and the seasonal variations so that this will provide a
benchmark for evaluation of future improvements.

The programme is based on earlier recommendations in the Stormwater
Management Plan, Anderson Civil Engineering, May 2000, discussions and
recommendations from Professor Will Marsh in 2001, and recommendations by
Mimulus Biological Consultants, September 2001.

This sampling programme is in addition to sanitary effluent sampling recommended
or required under other protocols. It does not replace any sampling and analysis
required for Environmental impact Studies or recommended in these EIS.

20.2 Locations

Sampling has been carried out by the Village of Cumberland and the MWLAP
(formerly MELP) at a few sites for a number of years. These sites are included in the
list recommended under this programme. The sites identified and recommended by
Mimulus are included, as well as the additional sites identified with Professor Will
Marsh in the northern and southern stormwater areas. Sites identified by MWLAP
for monitoring the Trent River have been included. There was some overlap in the
groups of sites, and these have been consolidated into a single numbered set.
Particular sampling requirements identified by WetlandsPacific have also been
included in these recommendations. Individual sites are identified on Figure 19.1
(refer to Appendix C). A brief description and identifier for the location of each site is
included in Table 19.1 following.

20.3  Analysis

The parameters recommended for analysis at each site are intended to identify the
constituents that are likely to occur now or in the future. Of particular interest are
parameters that will be improved by the implementation of BMPs for stormwater, and
those that will be changed by improvements to the sewage effluent. The analysis
programme is intended to complete a full spectrum analysis on all water samples at
infrequent intervals, and to analyse more frequently for those parameters that will
change rapidly over time or may be good indicators. Both phosphorus and
chlorophyll a are particularly required over the next twelve months {o establish base
values before construction of the Constructed Treatment Wetland.

Individual sets of analyses are identified on Table 19.2 attached, together with the
sample size and any particular requirements for the containers, handling or shipping.
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The schedule for sampling and analysis at each site is detailed on Table 19.3,
attached. A full spectrum analysis (A) is scheduled for each site annually.

Site 2 (Beaver Dam) will be eliminated by construction of the Treatment Wetlands.
Site 1 will assume responsibility for monitoring the upstream natural receiving
waters. The increased sampling frequency at Site 2 is intended to confirm the
natural variation in chemistry, in particular phosphorus, before construction of the
Wetlands.

Analysis detection limits shouid be:

« metals to ICPMS metals package standards,

¢ nutrients (phosphorous and nitrogen compounds) to 0.002 mg/t,
orthophosphate to 0.0001 mg/t, and

e ammonia to 0.005 mg/t.

20.4 Recommendations

Background water quality sampling should be continued over the long term to
confirm the reducing impact of the Village of Cumberland on the surrounding
environment.
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Table 20.1 - Sampling Site Details

Site Near'" | MWLAP Name / Alias Location
# Mimulus] # '
aple Lake creek 100 to 180m north
1 1 Maple Lake m‘culveﬂ under Cumberiand Road
1Maple Lake creek at beaver dam
2 140120 [Beaver Dam 25m upstream of lagoon discharge
3 Access behind BMX Upstream of Culvert under logging
road access
apie L.ake Creek downstream of
4 2 140122 Royston Road ‘“Rnoyst fuinde
. aple Lake Creek upstream of the
5 (140123) island Highway Man{i Istand Highway culvert
lMaple Lake Creek approximately
69 3 140124 Maple Creek Upstream  [100m above Trent River, historical
Village monitoring point
Trent River approximately 100m
7@ 4 127582 |[Trent below confluence below Maple Lake Creek, historical
Village monitoring point
[ Trent River approximately 200m
g® 5 127581 [Trent above confluence [above Maple Lake Creek, historical
Village monitoring point
. Outlet from southern creek across oidj
9 Railway rait grade, site of old wood culvert
10 Southern Uplands Creek flowing from south
1 iSecond Street Outlet from urban storm drainage
system
Iniet to Maple Lake from Trib1, north
12 7 Northern Upland west of Hope Street
13 Trent River below Trent River approximately 400 m
confluence below Maple Lake Creek
Trent River approximately 2,000 m
14 L.ower Trent River below Maple Lake Creek {1,000 m
above E&N)
15 E&N Railway At E&N crossing

Note: (1) Sampie site Mimulus, November 2001, Figure 5.1.

do so.

(2) Access to Sites 6, 7 and 8 in winter is difficult. Sample only when safe to

Anderson Civil Engineering
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Table20.2 - Analysis Requirements
Parameter Sample Type
A 8 c D
Benchmark River rban Uplands
Alkalinity ma/t X
TDS mg/t X X
Tot Suspended Solids ma/t X X X X
Turbidity NTU's X X X
BOD 5 day mg/t X X X
Conductivity usiem X X X X
Dissolved Oxygen mgi X X X X
Hardness mai X
Oil & Grease X
Melals:
Afuminium mg/t X
Antimony maft X
Arsenic mgt
Barium mgAt X
Beryllium mait X
Bismuth mg/t X
Boron mgit X
Cadmium mgi
Calcium mg/t X Notes:
Chromiumn mgit X {1) Minimum Sample Size 1500 mt
Cobalt mg/t X {2) Chiorophyll requires separate sampling
Copper mg/l X onsite {May to November only)
iron mg/t X (3} Total Chiorine not available from lab.
Lead mg/t Measure onsite
Lithium my/t X {4) Total / Faecal coliform require 400mf{ in
Magnesium mgit X special containers
Manganese mg/t X
Mercury mgit
Molybdenum gt X
Nickel mgit X
Phosphorous mght X
Potassium mg/t X
Selenium mgit
Siicon mgt X
Silver | mgi X
Sodium mg/t X
Strontium mgAt X
Thaliium mgft X
Tin mg/t X
Titanium mg/i X
Vanadium mgit X
Zine mgft X
Ammoniurn (N) mg/t X X
Nitrite (N) mg/t X X X X
Nitrate(N) mg/it X X X X
Total Kjeldahi Nitrogen mgit X X X X
Ortho-P mgi X X X X
Total P mg/t X X X X
Chiorophyll-a * mg/m” X
pH pH units X X X X
Surfactants as LAS, mgi X
Total Chlorine ™ mg/ X
Total Coliform ™ CFU/00mE X X X X
Faecal Coliform CFUA00mE X X X X
Chioride mgil X X
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Table20.3{a) - Schedule for Sampling (2002)
2002
Site Sept Oct Nov Bec

#

1 Maple Lake A D D D D

2 Beaver Dam A B B AIB B B B

3 iAccess behind BMX A C

4 Royston Road A B B B

5 istand Highway A B

6 Mapie Creek Upstream A B B

7 [Trent below confluence A B B

8 'Trent above confluence A B B

8 Railway A C

10 Southern Uplands A D

11 Second Street A c

12 Northern Upland A D
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Table20.3(b) - Schedule for Sampling (2003)
] 2003 _
Site Jan | Feb | Mar | April | May | June | July | Aug | Sept | Oct Nov | Dec
# .
1 Maple Lake p|p|/pbp|pl Al Di{D|DI|p DD D DD
2 |Beaver Dam B B B BBBEBBABB B|B BiB BB BIB BID BB
3  |Access behind BMX c A c A
4 Royston Road B B B B A 8 |B B|B BIB DIB B/A Bl B
5 |istand Highway B B A B B A
Maple Creek _
6 [|Upstream B B B A B D B A B
Trent below
7 |confluence B B B |A B| B B B B B A B
Trent above
8 confluence B B B A B B B B
9  [Railway C A C
10 Southern Uplands D A D
11 [Second Street C A C
12 |Northern Uptand D A D
[Trent below
13 [confluence D B (ABi B B B B B A D
14 Lower Trent BIAB| B | B | B |B|BI|A
15 [E&N Railway D B |lAB| B B B B B A D
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Table 20.3(c) - Schedule for Sampling {2004 and following)

2004
Site Jan | Feb | Mar .Aprit | May [ June | July | Aug | Sept | Oct | Nov | Dec
#
1 Maple Lake D | op|lpbpoppoaplpololpolpolobpl ol o
2 |Beaver Dam :D DD DID DID D} A — — a -— - — | —
3 Access behind BMX C
4 [Royston Road D D D A O |D Dib DID bib D D
5 lisland Highway D ' A D D
Maple Creek
6 Mpstream D D B A D D D D
 rent below |
7 confluence | D D A B B B B B8 D
Trent above |
8 confluence D D A BB | B B B8 D D
9 [Raiiway C A c c
10 Southern Uplands D A D D
11 Second Street C A c | C
12 [Northern Upland D _ A D D
Trent below
13 iconfluence D 3] A B . B B B B B b
14 Lower Trent ' A B]l B B B B B
15 [E&N Railway D D A Bl B B B B B D
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21. Operational Certificate

As required by the Guideline for Developing a Liquid Waste Management Plan,
August 1992, this section includes a draft operational certificate identifying the
requirements to be included in the final Operational Certificate for the treatment
process. The certificate includes the standard clauses typically used by MWLAP, as
well as specific details of the proposed discharge limits and monitoring and reporting
programme
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DRAFT OPERATIONAL CERTIFICATE

Under the Provisions of the Waste Management Act

Village of Cumberland
PO Box 340, 2673 Dunsmuir Avenue
Cumberland, British Columbia
VOR 180

is authorised to discharge effluent to Maple Lake Creek from a municipal sewage system
located in Cumberland, British Columbia, subject to the conditions listed below.
Contravention of any of these conditions is a violation of the Waste Management Act and may
result in prosecution.

This operational certificate supersedes and amends all previous versions of operational
certificate PE-00197, issue under Part 3 Section 18 of the Waste Management Act.

1. AUTHORISED DISCHARGES

1.1  This subsection applies to the discharge of effluent to the Maple Lake Creek
from a MUNICIPAL SEWAGE TREATMENT FACILITY. The site reference
number for this discharge is

1.1.1 The maximum authorised daily rate of discharge is 13,000 m*/d.

1.1.2  After June 30, 2006 the maximum authorised concentration of
orthophosphate that may be discharge to Maple Lake Creek from May 1
to September 30 (inclusive) each year is 0.10 mg/L.

1.1.3 The characteristics of the discharge shall not exceed:
5-day Biochemical Oxygen Demand - 10 mg/L

Total Suspended Solids - 10 mg/L
Fecal Coliform - 2.2 CFU/100ml {median of 7
consecutive tests)
~ 100 CFU/100mi (in any sample)
pH -6.0-90
Nitrate - 40 mg/L (30 day average)
- 200 mg/L. {(maximum)
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Nitrite - 0.02 mg/L (30 day average)
- 0.06 mg/L. (maximum)
Ammonia - 1.3 mg/L (30 day average)
- 18.0 mg/l. (maximum)

1.1.4 The authorised works are influent pumping facilities, mechanical
screens, one complete mix aerated lagoon, one polishing lagoon, multi-
cell constructed treatment wetlands, supplementary phosphorous
removal facilities, disinfection facilities, and related appurtenances
approximately located as shown on attached Site Plan.

1.1.5 The authorised works must be complete and in operation by
31 December, 2006.

1.1.6 The location of the facilities from which the discharge originates is
Lot A, Plan 23092, District Lot 24, Township 10, Nelson Land District
and Lot C, Plan VIP 65968, Section 25, Township 10, Comox Land
District.

1.1.7 The location of the point of discharge is Maple Lake Creek upstream of
Royston Road.

2. GENERAL REQUIREMENTS

2

2.2

2.3

1

Maintenance of Works and Emergency Procedures

The Village of Cumberland shall inspect the authorised works regularly and
maintain them in good working order. In the event of an emergency or
condition beyond the control of the Village of Cumberland that prevents
effective operation of the approved method of pollution control, the Village of
Cumberland shall notify the Regional Waste Manager immediately and take
appropriate remedial action. The Regional Waste Manager may reduce or
suspend the operation of the Village of Cumberland to protect the environment
until the approved method of pollution control has been restored.

Bypasses

The Village of Cumberland shall ensure that no waste is discharged without
being processed through the authorised works unless prior written approval is
received from the Regional Waste Manager.

Process Modification

The Village of Cumberland shall notify the Regional Waste Manager prior to
implementing changes to any process that may affect the quality and or quantity
of the discharge.
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24 Plans - New Works

Plans and specifications of the new works shall be certified by a qualified
professional licensed to practice in the Province of British Columbia, and
submitted to the Regional Waste Manager for review prior to the start of
construction. A qualified professional licensed to practice in the Province of
British Columbia must certify that the works have been constructed in
accordance with the submitted plans.

2.5  Sludge Reuse and Disposal
Shudge generated by the treatment process shall be managed in a manner
approved by the Regional Waste Manager and in accordance with the sludge
management strategies developed in the Regional District of Comox-
Strathcona.

2.6 Standby Power

The Village of Cumberland shall provide auxiliary power facilities to insure that
during power outages, the discharge from the authorised works continue to
meet the effluent criteria specified in this operational certificate.

2.7 Odour Control

Should objectionable odours, attributable to the operation of the sewage
treatment plant, occur beyond the property boundary as determined by the
Regional Waste Manager, measures or additional works will be required to
reduce odour to acceptable levels.

2.8  Effluent Upgrading

Based on receiving environment monitoring data and/or other information
obtained in connection with this discharge, the Village of Cumberland may be
required to provide additional treatment facilities.

2.9 Disinfection

Although disinfection of the effluent is not required at this time, suitable
provisions should be made to include disinfection facilities in the future. If
disinfection is by chlorination, dechlorination facilities will also be required.

2.10 Facility Classification and Operator Certification

The Village of Cumberland shall have the works authorised by this operational
certificate classified (and the classification shall be maintained) by the
Environmental Operators Certification Program Society (Society). The works
shall be operated and maintained by persons certified within and according to
the program provided by the Society. Certification must be completed to the
satisfaction of the Regional Waste Manager. In addition, the Regional Waste
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Manager shall be notified of the classification level of the facility and
certification level of the operators, and changes of operators and/or operator
certification levels within 30 days of any change.

Alternatively, the works authorised by this operational certificate shall be
maintained by persons who the Village of Cumberland can demonstrate to the
satisfaction of the Regional Waste Manager, are qualified in the safe and proper
operation of the facility for the protection of the environment.

2.11 Infiltration and Inflow Reduction

The Village of Cumberland shall take measures, in accordance with the
strategies developed in the Liquid Waste Management Plan, to reduce the
inflow and infiltration into the sewage collection system. A report shall be
submitted once every year to the Regional Waste Manager that provides details
of the measures taken in the preceding year to reduce inflow and infiltration.
The first report shall be submitted on or before December 31, 2006,

2.12 Operational Plan

The Village of Cumberland shall develop an Operational Plan, to be prepared by
a qualified professional, which provides details for the proper operation and
maintenance of sewage conveyance, treatment, disposal, including the
monitoring details. The plan shall be certified by the qualified professional that
it is adequate for the works being installed and the water reuse being proposed.
The plan shall be submitted to the Regional Waste Manager for review prior to
June 30, 2006.

3.0 MONITORING AND REPORTING REQUIREMENTS
3.1 Discharge monitoring

3.1.1 _Sampling and Analysis

The Village of Cumberland shall instal a suitable facility and obtain
samples of the effluent for analysis as follows:

Parameter Frequency Sample
Type

5-day Biochemical Oxygen Demand weekly grab
Total Suspended Solids weekly grab
Nitrate monthly grab
Nitrate monthly grab
Ammonia Nitrogen monthly grab
Ortho Phosphate Phosphorous (P) monthly grab
Total Phosphorous monthly grab
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Dissolved Oxygen monthly grab
Fecal Coliform monthly grab
pH monthly grab
3.1.2 Flow Measurement

Provide and maintain a suitable flow measuring and recording device for
the effluent volume discharged to Maple Lake Creek.

3.2__ Receiving Environment Monitoring

A receiving environment monitoring program shall be carried out by the Village
of Cumberland. The program shall be established in consultation with the
Regional Waste Manager. Based on the results of this monitoring program, the
Village of Cumberland’s monitoring requirements may be extended or altered
by the Regional Waste Manager.

3.2.1 Sampling Stations_

The permittee shall establish and maintain six monitoring stations as
follows:

Station #A: (140124) Maple Lake Creek 100 m above Trent River
Station #B: (127581) Trent River 200 m above Maple Lake Creek
Station #C: (127582) Trent River 100 m below Maple Lake Creek
Station #D: Trent River 200 m below Maple Lake Creek

Station #E: Trent River 1000 m above E&N Rail Bridge

Station #F: Trent River at E&N Rail Bridge

The exact sampling locations are subject to the approval of the Regional
Waste Manager.

3.2.2 Sampling and Analyses
a) Substrate Sampling

The permittee shall collect a sample of the substrate at three sampling
sites at each station #B through #F once during the third week of May,
June, July and September each year, commencing in the year 2006.
Each sample shall be collected by a qualified professional biolagist.
Each sample shall be analysed for Chlorophyli-a.

This sampling programme shall be reviewed after five years and may be
reduced by the Regional Waste Manager if results are within the BC
Approved Water Quality Guidelines.
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b) River Water Sampling

The permittee shall collect a sample of the river water at each station A
through F, at the same time the substrate samples are collected, and
once during the months of October, November, January and March each
year commencing in the year 2006.

Obtain analyses of the samples for the following:

Total Phosphorous (P);
Ortho Phosphorous (P);
Total Nitrogen (N);

pH;

Temperature.

This sampling programme shall be reviewed after five years and may be
reduced by the Regional Waste Manager if results are within the BC
Approved Water Quality Guidelines.

3.3 ___Monitoring Procedures

3.3.1 Sampling and Analytical Procedures

Sampling shall be carried out in accordance with the procedures
described in the “British Columbia Field Sampling Manual for
Continuous Monitoring Plus the Collection of Air, Air-Emission, Water,
Wastewater, Soil, Sediment, and Biological Samples, or by suitable
alternative procedures as authorised by the Regional Waste Manager.

Analyses are to be carried out in accordance with procedures described
in the “British Columbia Environmental Laboratory Manual for the
Analysis of Water, Wastewater, Sediment and Biological Materials, or
by suitable alternative procedures as authorised by the Regional Waste
Manager.

Copies of the above manuals may be purchased from the Queen’s
Printer Publications Centre, P.O. Box 9452, Stn. Pro. Govt. Victoria,
British Columbia, VW 9V7 (1-800-663-6105) or (250) 387-6409), and
are also available for inspection at all Environmental Protection Offices.

Anderson Civil Engineering Page 21-118



Village of Cumberiand Final Report

Liquid Waste Management Plan, Stage 2 January 2003
3.4  Reporting

Maintain data analyses and flow measurements for inspection and every year
submit data, suitably tabulated, to the Regional Waste Manager for the previous
year. The first report is to be submitted by December 31, 2006. Based on the
results of the monitoring program, the Village of Cumberland monitoring
requirements may be extended or altered by the Regional Waste Manager.

An annual report shall be prepared by an independent qualified professional
which includes a surnmary and interpretation of the discharge and receiving
environment monitoring results for the previous year. The report shall provide
an assessment of the impact of this discharge on the receiving environment and
recommended changes (if any) to the monitoring program. The first report
shall be submitted by December 31, 2006.
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22. Recommendations

22.1 Conclusions from Stage 2

The following general conclusions were reached in the preparation of the Stage 2
Plan. Further detail is contained in the body of this report.

e The discharge of wastewater effluent to Maple Lake Creek should continue.

e The effluent discharge shouid meet BC Approved Water Quality Guidelines
for aguatic life with orthophosphate significantly limited during the summer.
The discharge should meet the objectives for Reclaimed Water Standards for
stream flow augmentation.

¢ The existing combined sewers should be separated over the next few years
and all new construction must be separated.

o Some sections of replacement sanitary infrastructure are required to avoid the
potential for Combined Sewer Overflows.

e In order o reduce infiltration and eliminate exfiltration, a programme of
replacing the oldest sanitary sewers in the core area of the village shouid be
implemented over the next few years

» The treatment process should be improved to include a Constructed
Treatment Wetland, together with the existing lagoon system, in order {o meet
the water quality objectives and to significantly reduce the discharge of
orthophosphate during the summer months.

e Additional storage should not be constructed for summer low flow
augmentation of the Trent River, unless separate funding is available.

22.2 Recommendations for Stage 3

The following recommendations are developed from the Stage 2 Plan and are
detailed for implementation as part of the Stage 3 Plan:

1. Establish 2002 / 2003 flow monitoring in Mapie Lake Creek and analyse for
potential dilution of effluent.

2. Undertake a groundwater table monitoring programme in the bog / fen area over
winter 2002 / 2003.

3.  Implement Limna (duckweed) harvesting for summer 2003 and monitor
effectiveness in phosphorous reduction in existing discharge.
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4. Conduct a sediment sampling and monitoring programme (for heavy metals and
other contaminants) downstream of discharge pre and post construction period.

5. Identify requirements for assessments and approvals required under Canadian
Environment Assessment Act.

8. Complete studies and assessments required by CEA.

7. Complete a revised Environmental impact Study in accordance with the MSR
requirements for impact from construction of treatment wetlands.

8. Submit to the local Health Authority the detailed proposal for Reclaimed Water
Discharge. Obtain approval before completion of final treatment process
design.

8. Develop a detailed plan to meet the discharge goals, in particular to meet the
specific requirements for the discharge of reclaimed water in accordance with
MSR requirements.

10. Complete investigation and study to develop a detailed 10-year pian for
stormwater separation to reduce infiows.

11. Complete investigation and study to develop & detailed 15-year plan for sanitary
sewer repairs and improvements.

12. Complete detailed designs for sanitary sewer replacements as recommended in
Stage 2 Plan.

13. Complete study and detailed design for sanitary sewer service extensions as
identified in Stage 1 and recommended in Stage 2 Plan.

14. Complete detailed studies and designs for improvements to the treatment

process including:
e hydrologic design to maintain regime in bog / fen area upstream of wetiand.
» detailed design for performance improvements to existing lagoon system.

o design of free water surface wetland as part of process train to meet effluent
quality recommended in Stage 2.

* operating and management plan for constructed wetlands.

» detailed investigation and design for chemical addition, or alternative
process, to precipitate phosphorous; include identification of best sites(s) for
piot testing.

¢ detailed designs for precipitate coilection, and removal to regional
composting facility.

e summer management plan for the depth of water in the wetlands to
supplement flows to the Trent River, provided there is no negative impact on
the wetland or the effluent quality.
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15.
16.
17.

18.

18.

20.

223

Complete detailed design for upgrades to existing pumpstation and inlet works.
Complete design for emergency stand-by power facilities.

Establish effluent discharge and downstream monitoring and reporting
requirements.

include the wastewater design flows and criteria developed in Chapter 7 in the
“Subdivision Control Bylaw”.

Develop a Source Controf programme to reduce phosphorous entering the
sanitary collection system.

Develop a public access and information plan for the appropriate areas of the
wetlands and downstream on Maple Lake Creek; the plan should include
access restrictions where appropriate.

Other Recommendations

The following recommendations are made in the context of the Liquid Waste
Management Pian, but are actions required of others:

21.

22.

Recommend to Land and Water BC that no water licenses be issued in the
catchment of Maple Lake Creek between Cumberiand Road and the Trent River
to avoid potential health risks.

Recommend to Land and Water BC that no water licenses be approved in the
Trent River watershed to avoid any negative impacts on low summer flows or
potential dilution.
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16. Canadian Wildlife Service, Ron Buechert, BSc., Ground-truthing, Delineation and
Conservation Evaluation of Part of Sensitive Ecosystem Polygon #65003,
Cumberland, July 2001.

17.Mimulus Biological Consultants, Environmental Assessment for the Proposed
Cumberland Treatment Wetlands and Sewage Discharge, November 2001.

18. WetlandsPacific, A Report on the Conceptual Design and Costingofa
Constructed Wetland for Cumberland. BC, January 2002.

19. Kerr Wood Leidal Associates Ltd., Cumberland Wastewater Treatment Plant
Upgrading, March 2002.

20. WetlandsPacific, Selected Water Quality Projections in the Discharge of
Cumberland’s Proposed Constructed Wetland, December 2002.
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APPENDIX A

Public Consultation
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Village of Cumberland LWMP
Steering Committee:

Chair: Mayor Moncrief

Members:  Councillor Lukay
Counciilor Baird
Councilior Bates
Councillor Keenan

Ex-Officio: Helene Roberge, MWLAP

Public Advisory Group:

Chair: Frank Lukay, resident
Members: Ron Hansen, resident
Mya Ambrose, resident
~ Russ Bowers, resident
Ex-Officioc  Mac Fraser, municipal staff
Helene Roberge, MWLAP

Technical Advisory Group:

Chair: Mac Fraser, municipal staff
Members: Helene Roberge, MWLAP
Phii Wong, Environment Canada
March Klaver, Fisheries and Oceans Canada
Peggy Ward, Canadian Wildlife Service
Dwayne Stroh, Vancouver Island Health Region
Peter Bailey, MCAWS
Graeme Faris, Regional District of Comox-Strathcona
Ex-Officio  Frank Lukay, resident
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AGENDA

Village of Cumberiand Public Meeting
Liquid Waste Management Planning
Thursday, September 19", 2002

7 pm in the Cumberland Cultural Center

Welcome and Introduction
o Councilor Lukay, Chair of the Liquid Waste Public Advisory Group

Overview of Liquid Waste Management Planning Process to Date;
¢ Mac Fraser, Manager of Operations;

Presentation of draft Liquid Waste Management Plan - Stage 2 Report;
* Douglas Anderson, Anderson Civil Engineering;

Open Discussion;
» attendees

Closing;
e Mayor Moncrief.




Village of Cumberland, LWMP Stage 2, 19 September ,2002
Public Meeting

Village of Cumberland
Liquid Waste Management Plan - Stage 2
Draft Plan

Public Information Meeting
19 September 2002

Douglas W. Anderson, Anderson Civil Engineering

\t:w“‘.?i,- !A‘ ANvensox

Chvit Erginerring

Liquid Waste Management Plan - Outline
1.  LWMP process (Ministry of Water Land & Air Protection)
2. Municipal Sewage Regulation (MSR)
3. Issues reviewed in Stage |
4.  Options for Discharge & Treatment
5. Actions for Stage 2
iy
.\f:a;?"’: g‘! A»{nusoa
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Liquid Waste Management Planning

. Stage2
/ Develop solutions
/. ‘to the problems

'\f’ ‘u"‘ !A‘ ANDERSON

Municipal Sewage Regulation

Waste Management Act, Municipal Sewage Regulation (July,1999)

Applies to all municipal sewage discharges

Existing permits and LWMP are only exceptions

— Standards set for each type of discharge to the environment
~ Requirements for environmental studies

— Technical standards to be met for design and operation

- Standards for reclaimed water for re-use

- LWMP will be evaluated against this regulation

H

.\-"w»m ‘-"; ’."‘ Awperson

Cinll Erginaesing
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Village of Cumberland, LWMP Stage 2,
Public Meeting

Liquid Waste Management Plan History

2000 March Public Meeting for LWMP Stage 1
2000 May Public Presentation for LWMP
2000 June LWMP for Ministry review

2001 February Public presentation for Stage 1 Plan
2001 June Stage 1 plan approved by MWLAP

2001 June - Dec Environmental Assessments

2002 Jan —April Engineering Studies for Stage 2
2002 March Application for CBCIP funding
2002 May — Sept Review process

2002 September Public presentation for Stage 2 Plan

&‘ ANDERSON

it Foginmsring

Issues Reviewed in LWMP Stage 1
i. Population 9. Effluent reuse
2. Septic tanks, ground disposal  10. Septage
3. Wastewater quantities 11. Stormwater
4, Commercial & Industrial 12, Receiving environment
5. Solid waste 13. Site locations
6. Regional context 14, Options for treatment
7. Source control 15. Actions for LWMP Stage 2
8. Inflow and infiltration
b
e/ L/ J—
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19 September ,2002
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Issues Studied in Stage 2

Impact on receiving environment downstream
Wastewater flows for design

Alternatives for sanitary/storm sewer separation
Alternative discharge options

Alternative treatment processes

“Biosolids” handling

Impact of construction on environment

Low flow stream augmentation

Costs to implement

LA
TN Anvenson
Chal Enginsering

Issues Studied in Stage 2
1.- Impact on receiving environment downsfrearn
2. Wastewater flows for design
3. Alternatives for sanitary/storm sewer separation
4. Alternative discharge options
5. Aliernative treatment processes
6. “Biosolids” handling
7. Impact of construction on environment
8. Low flow stream angmentation
9. Costs to implement
arony
3 rw“\,
- - -
NSty
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Ehii Englaeering
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Village of Cumberland, LWMP Stage 2, 19 September ,2002
Public Meeting

Issues Studied in Stage 2

1. TImpact on receiving environment downstream
2. Wastewater flows for design

3. Alternatives for sanitary/storm sewer separation
4. Alternative discharge options

5. Alternative treatment processes

6. “Biosolids” handling

7. Impact of construction on environment

8. Low flow stream augmentation
9. Costs to implement

A
' ¥ '. ANDERiaN .
i o trgiareing

Issues Studied in Stage 2

1. Impact on receiving environment downstream
2. Wastewater flows for design

3. Alternatives for sanitary/storm sewer separation
4, Alternative discharge o]ﬁtions

5. Alternative treatment processes

6. “Biosoclids” handling

7. TImpact of construction on environment

8. Low flow siream augmentation

9. Costs to implement

Lty "“ Awpenson
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* Complete LWMP Stage 3 plan
on-site disposal areas

overflows

infiltration
+ Construct Treattnent Wetland

Projects Identified for Funding

* Extend sanitary sewer mains to service existing
* Replace mains and duplicate to avoid future

» Construct interceptor to divert flows at (Ulverston)

* Upgrade collection system mains to reduce

'.l‘
YN Avvensan

Projected Costs

» Complete approvals & LWMP Stage 3
» Connect existing septic tank areas

» Sewer upgrades to avoid overflows
 Diversion sewer on Ulverston

+ Upgrade mains to reduce infiltration

* Construct Treatment Wetland

Total

Anderson Civil Engineering

$ 150,000
$ 520,000
$ 365,000
$ 300,000
$ 1,134,000
$ 6,145,000

$ 8,614,000

"“ ANDERSON
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Public Meeting '

Issues remaining to complete Stage 2

» Confirm performance expectations for Treatment
Wetland

« Confirm absence of fish in Maple Lake Creek

+ Confirm boundaries of land area available (SEI}
» TIncorporate reviews by TAC

*» Prepare Draft plan

» Complete reviews by TAC

» Submit Plan to MWLAP for review and approval

A |
.\.(:‘:.‘;?g; !A! ANDERSOH

Ctoit Erglomnring

Liquid Waste Management Planning

Where are we today?

The final stage in 2003

Will be complete in . Stage2 -
- Develop solutions

Fall 2002 - fo'the problems

AN
AV .
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2673 Dunsmuir Avenue

Corporation of the cun.0, Box 340
Village of Cumberland Tephane: 2503505501

Fax: 250-336-2321

April 8th, 2002

Comox Indian Band,
3320 Comox Avenue,
Comax, B.C.

VIN 3p8

Attention: Chief Emest Hardy

Re: Village of Cumberland Liquid Waste Manapement Plan - Stape 2 -
[echnical Reports for Review

After months of hard work by Anderson Civil Engineering and various sub-
consultants, Cumberland's LWMP Stage 2 is ready to take the next major step. Thank
you for your patience.

As 2 member of the Village of Cumberland Liquid Waste Management Technical
Advisory Group, please review and comment upon the six technical reports on the
enclosed CID. The reports have been kept separate for ease of review as not all members
will be interested in all reports. The review of these reports represents the technical
portion of the Stage 2 report and hopefully will be followed with public consultation in
May and formal submission to MWLAP in June.

Thank you for your continuing assistance with Cumbertand's liquid waste
managernent.

Yoy

Mac Fraser
Manager of Operations
Village of Cumbertand

encl:2



Village of Cumberland

Liquid Waste Management Planning
Stage 2 Public Meeting

Set)tember 19th, 2002

PUBLIC COMMENTS

Are you satisfied that the draft Liquid Waste Management Plan Stage 2 report presented
tonight addressed the right issues ? If not, what eise should the report include?
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kel report
Lohat ' Lo (e bog —
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Do you feel that the process to date has allowed you enough valued input and
involvement ? If not, how can we improve it ?
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Do you support the Stage 2 report as presented ? If not, why not ?

Is there anything else that should be included in the Stage 2 report that was not mentioned
tonight ?

-

Are there any other comments you would like to make ?

— Whet impact wrl/ O/cua/w at Vi
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Are you a resident of Cumberland ? gl&o

Thank you for taking the time to attend tonight and providing your cominents.




Village of Cumberland
Liquid Waste Management Planning

Stage 2 Public Meeting

September 19th, 2002

PUBLIC COMMENTS

Are you satisfied that the draft Liquid Waste Management Plan Stage 2 report presented
tonight addressed the right issues ? If not, what else should the report include?

1400

U

Do you feel that the process to date has allowed you enough valued input and
involvement 7 If not, how can we improve it ?
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Do you support the Stage 2 report as presented ? If not, why not ?

Lito
d

Is there anything else that should be included in the Stage 2 report that was not mentioned
tonight ?

not une

Are there any other comments you would like to make ?

Are you a resident of Cumberland ? ’(jlo

Thank vou for taking the time to attend tonight and providing your comments.




Village of Cumberland

Liquid Waste Management Planning
Stage 2 Public Meeting

September 15th, 2002

PUBLIC COMMENTS

Are you satisfied that the draft Liquid Waste Management Plan Stage 2 report presented
tonight addressed the right issues ? If not, what else should the report include?
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Do you feel that the process to date has allowed you enough valued input and
involvement ? If not, how can we improve it 7
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Do you support the Stage 2 report as presented ? If not, why not ?
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Is there anything else that should be included in the Stage 2 report that was not mentioned
tonight ?
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Are there any other comments you would like to make ?
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Are you a resident of Cumberland ? Hdes - 2779 W lndefpang

Thank you for taking the time to attend tonight and providing your comments.




Village of Cumberland

Liquid Waste Management Planning
Stage 2 Public Meeting

September 19th, 2002

PUBLIC COMMENTS

Are you satisfied that the draft Liquid Waste Management Plan Stage 2 report presented
tonight addressed the right issues ? If not, what else should the report include?
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Do you feel that the process to date has allowed you enough valued input and
involvement ? If not, how can we improve it ?
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Do you support the Stage 2 report as presented ? If not, why not ?
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Is there anything else that should be included in the Stage 2 report that was not mentioned
tonight 7
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Are there any other comments you would like to make ?
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Are you a resident of Cumberland ? ,)/C 5

Thank you for taking the time to attend tonight and providing your comments.
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September 19th, 2002

PUBLIC COMMENTS

Are you satisfied that the draft Liquid Waste Management Plan Stage 2 report presented
tonight addressed the right issues ? If not, what else should the report include?
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Do you feel that the process to date has allowed you enough valued input and
involvement ? If not, how can we improve it ?
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Do you support the Stage 2 report as presented ? If not, why not ?

Is there anything else that should be included in the Stage 2 report that was not mentioned
tonight ?

N

Are there any other comments you would like to make ?
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Are you a resident of Cumberland ? Q/) Qo

Thank you for taking the time to attend tonight and providing your comments.




Village of Cumberland
Liquid Waste Management Planning

Stage 2 Public Meeting

September 19th, 2002

PUBLIC COMMENTS

Are you satisfied that the draft Liquid Waste Management Plan Stage 2 report presented
tonight addressed the right issues ? If not, what else should the report include?
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Do you feel that the process to date has allowed you enough valued input and
involvement ? If not, how can we improve it ?
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Do you support the Stage 2 report as presented ? If not, why not ?
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Is there anything else that should be included in the Stage 2 report that was not mentioned
tonight ? '

%

Are there any other comments you would like to make ?

]

Vo

Are you a resident of Cumberiand ? /%K
-

Thank you for taking the time to attend tonight and providing your comments.
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Liquid Waste Management Planning
Stage 2 Public Meeting

September 19th, 2002

PUBLIC COMMENTS

Are you satisfied that the draft Liquid Waste Management Plan Stage 2 report presented
tonight addressed the right issues ? If not, what else should the report include?
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Do you feel that the process to date has allowed you enough valued input and
involvement ? If not, how can we improve it ?
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Do you support the Stage 2 report as presented ? If not, why not ?
Yey

Is there anything else that should be included in the Stage 2 report that was not mentioned
tonight ?

Are there any other comments you would like to make ?
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Are you a resident of Cumberland ? \/(9 <

Thank you for taking the time to attend tonight and providing your comments.




Village of Cumberland

Liquid Waste Management Planning
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September 19th, 2002

PUBLIC COMMENTS

Are you satisfied that the draft Liquid Waste Management Plan Stage 2 report presented
tonight addressed the right issues ? If not, what else should the report include?
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Do you feel that the process to date has allowed you enough valued input and
involvement ? If not, how can we improve it 7
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Do you support the Stage 2 report as presented ? If not, why not ?
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Is there anything else that should be included in the Stage 2 report that was not mentioned
tonight ?

Are there any other comments you would like to make ?
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Are you a resident of Cumberland ? W

Thank you for taking the time to attend tonight and providing your comments.



Village of Cumberland
Liquid Waste Management Planning
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September 19th, 2002

PUBLIC COMMENTS

Are you satisfied that the draft Liquid Waste Management Plan Stage 2 report presented
tonight addressed the right issues ? If not, what else should the report include?
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Do you feel that the process to date has allowed you enough valued input and
involvement ? If not, how can we improve it ?
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Do you support the Stage 2 report as presented ? If not, why not ?
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Is there anything else that should be included in the Stage 2 report that was not mentioned

tonight ?
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Are there any other comments you would like to make ?
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Are you a resident of Cumberland ? st ol

Thank vou for taking the time to attend tonight and providing your comments.
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September 19th, 2002

PUBLIC COMMENTS

Are you satisfied that the draft Liquid Waste Management Plan Stage 2 report presented
tonight addressed the right issues ? If not, what eise should the report include?
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Do you feel that the process to date has allowed you enough valued input and
involvement ? If not, how can we improve it ?
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Do you support the Stage 2 report as presented ? If not, why not ?
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Is there anything else that should be included in the Stage 2 report that was not mentioned
tonight ? _
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Are there any other comments you would like to make ?
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Are you a resident of Cumberland ? %; ]

Thank you for taking the time to attend tonight and providing your comments.
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PUBLIC COMMENTS

Are you satisfied that the draft Liquid Waste Management Plan Stage 2 report presented
tom ht addressed the nflt issues ? If not, what else ould the report mclude‘?
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Do you support the Stage 2 report as presented ? If not, why not ?

Is there anything else that should be included in the Stage 2 report that was not mentioned
tonight ?
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Thank you for taking the time to attend tonight and providing your comments.




Village of Cumberland

Liquid Waste Management Planning
Stage 2 Public Meeting

September 19th, 2002

PUBLIC COMMENTS

Are you satisfied that the draft Liquid Waste Management Plan Stage 2 report presented
tonight addressed the right issues ? If not, what else should the report mclude‘?
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Do you support the Stage 2 report as presented ? If not, why not ?

Is there anything else that should be included in the Stage 2 report that was not mentioned
tonight ?

Are there any other comments you would like to make ?
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Village of Cumberland
Liquid Waste Management Planning

Stage 2 Public Meeting

September 19th, 2002

PUBLIC COMMENTS
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PUBLIC COMMENTS

Are you satisfied that the draft Liquid Waste Management Plan Stage 2 report presented
tonight addressed the right issues ? If not, what else should the report include?
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APPENDIX B

Liquid Waste Management Stage 1 Summary

Executive Summary
Recommendations

Ministry of Water, Land and Air Protection letter dated June 13, 2001
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Villa'ge of Cumberland Fina! Report
Liquid Waste Management Plan, Stage 1 February 2001

Executive Summary

The Village of Cumberland has a current population of 2750 and an anticipated growth
to 5000 within the limits of the Official Community Plan (OCP).

Cumberland is located in the catchment of Maple Lake Creek, which flows into the
Trent River, then into Baynes Sound in the Gulf of Georgia (Figure 1) The coast area contains
-a high fisheries and shellfish resource. The Village of Cumberiand is concerned to minimize or
eliminate the urban impact on the Trent River and Baynes Sound.

The Liquid Waste Planning Area is defined as all the Jands within the municipal
boundary and other upland areas contributing to the flow in Maple Lake Creek as it leaves the
municipal boundary (Figure 2). Land within the village boundary constitutes approximately
60% of this watershed. The remaining upland lands are within the Forest Land Reserve (FLR)
and are being actively logged. Cumberland is committed to the holistic management of all
flows within the watershed, with the objective of continuing to reduce the footprint of the
village on the surrounding and receiving environment.

The sanitary sewage system has been subject to a discharge permit since 1967, with
revisions up to the latest permit issued in 1997. The receiving water for the discharge is Maple
Lake Creek. Previous assumptions on the assimilative capacity of Maple Lake Creek are no
longer valid, and there is downstream impact on the Trent River from nutrient loads.

Nutrient loads include nitrogen and phosphorous, of which phosphorous has been
identified as the limiting nutrient on fish habitat in the Trent River. The current permit imposes
a 1.0 mg/] imit on total phosphorous. Nitrogen limits have not been separately identified. It is

anticipated that a process that significantly removes phosphorous will also reduce nitrogen.

Anderson Civil Engineering Page i



Village of Cumberland Final Report
Liquid Waste Management Plan, Stage 1 February 2001

The Cumberland sewage collection system includes a large area of combined sewers

where not only roof drainage but also street catch basins are connected. Both Inflow and

Infiltration are high. All permits have required that steps be taken to eliminate stormwater

from the flow to the treatment process.

The current permit requires that the village prepare plans for the following:

source control

stormwater management

sludge wasting, screenings disposal, biosolids management

Inflow and Infiltration control

Storm / sanitary separation

This Liquid Waste Management Plan (LWMP) process addresses all of these through a

three-stage process:

Stage 1

¢ identifies existing situation and objectives

¢ assembles all previous studies and reports

¢ identifies a set of options for treatment and management of flows

¢ Identifies facilities requiring operational certificates

¢ includes an extensive public input process

¢ provides a guide and recommendations for subsequent stages

Stage 2

¢ examines in detail options for the treatment and management of flows
¢ prepares comparative capital and operational costs

Anderson Civil Engineering Page ii



Village of Cumberiand Final Report

Liquid Waste Management Plan, Stage 1 February 2001

¢ compares alternatives and recommends preferred option

¢ Identifies requirements to be included in operational certificates

* develops guide to supporting management practices and municipal
regulations

¢ includes an.extensive public participation and review process

¢ provides a draft Liquid Waste Management Plan

] Stage 3

+ completes details and cost estimates for selected process

¢ Complete discharge standards and operation requirements

+ Identify financing schedule

¢ Develop implementation schedule

¢ completes management guidelines and develops final municipal
regulations

¢ includes extensive public review and approval process

¢ prepare draft Operational Certificate for Regional Environmental

Protection Manager

This report is the result of the Stage 1 process.

The rate of effluent discharge varies significantly in response to storm flows in the

-combined sewers. Rapid response to storm events can be identified in the flow meter records.

These flows are highly dilute during winter discharges, but in summer the flows are very low

- and represent sanitary sewage without Inflow, Infiltration or combined flows. The lack of

dilution results in high nutrient concentrations. Due to the seasonal nature of the flows in

Anderson Civil Engineering Page iii



Village of Cumberland Final Report
Liquid Waste Management Plan, Stage 1 February 2001

Maple Lake Creek, there is negligible dilution in the receiving waters in summer and the
effluent constitutes the majority of the creek flow.

Alternative methods of treatment with capacity for phosphorous reduction have been
identified including:

. constructed wetlands, to include treatment for stormwater

J sequencing batch reactor (SBR)

. activated sludge system

. chemical flocculation process

° biological nutrient removal (BNR)

. membrane filtration (with chemical addition)

Other methods relying principally on aeration alone are not expected to reduce
phosphorous and have the potential to release taitfogen as ammonia {extremely toxic to fish).
Each of the identified options will be examined in Stage 2 for effectiveness 111 phosphoroﬁs
removal, tolerance for flow variation, capital cost, Operation and Management costs and

operator skill levels.
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Village of Cumberland Finai Report
Liquid Waste Management Plan, Stage 1 February 2001

5.

Recommended Course of Action for Stage 2

Complete Environmental Impact Assessment for discharge to Maple Lake Creek

receiving water, considering range of treatment options in Table 1

2. Study combined sewer flow records to identify and model the correlation with
storm runoff events. Determine design flows (with and without separation)

3. Review extent of works for separation of combined sewers and prepare Class C
cost estimates

4. Review all treatment options in Table 1 and establish rejection of those not selected
for further study

5. Review details of the optidns and confirm Class C costs for upgrading existing
treatment process as recommended in previous reports. @ ©

6. Study details of options and prepare Class C costs for alternative treatment
processes to meet the permit requirements, with particular emphasis on
phosphorous reduction.

7. Confirm detailed design and Class C cost estimates for Constructed Wetland
options, including phased construction.

8. Identify requirements for quality and quantity of potential summer low flow
augmentation of Maple Lake Creek. Study details of options and prepare Class C
cost estimates.

9. Select preferred treatment option for planning and funding.

(continued)
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10.  Implement recommendations of Stormwater Management Plan""” including;

e Complete stormwater management studies for Northern Urban and Combined
Sewer areas,

e Initiate public education and participation programmes,

s Develop design guidelines for low impact stormwater management,

¢ Continue dialogue with upland landowners to minimize impacts,

Develop appropriate Best Management Practices.
11.  Complete all other regulated requirements for Liquid Waste Management Plan,

Stage 2, following due process

Anderson Civil Engineering Page 73
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COLUMBIA

SENT BY FAX: 250 336-2321

June 13, 2001

File: 76780-30/VCUMB

Village of Cumberland

2673 Dunsmuir Avenue

P.O. Box 340

Cumberland BC VOR 1S0

ATTENTION: Mac Fraser, Manager of Operations

Dear Mac Fraser:

Re: _Village of Cumberland Liquid Waste Management Plan (LWMP) — Stage 1

Thank you for your letter of February 26, 2001 and the attached report entitled “Village of
Cumberland Liquid Waste Management Plan, Stage 1, Volume 1, Final Report, February
2001". We also have a copy of “Volume 2, Supplementary Documents”, which was
submitted previously and is dated June 2000.

Stage 1 of a LWMP should present a number of options in conceptual form to deal with the
liquid waste from a community and should advance a set of options for further study. The
Village of Cumberiand Stage 1 report identifies several options, all of which are being
advanced to Stage 2. Some of these options will be ruled out early on in Stage 2 and only
the most feasible options investigated in more detail. If options are ruled out this must be
justified technically, economically and socially.

The 1997 permit amendment outlines the important issues to address in the Cumberland
LWMP. These are the combined sewage and stormwater flows to the lagoon, and the
phosphorus and fecal coliform loadings to Maple Lake Creek and the Trent River. Any
option chosen in Stage 2 must deal with these issues and provide justification if the permit
conditions are not met. Also, while an approved LWMP provides an exemption from
meeting all the requirements of the Municipal Sewage Regulation (MSR), the MSR will be
used as a guidance document for setting the discharge conditions and any deviation from
the requirements of the MSR will also have to be justified.

| hereby.approve the Stage 1 report and authorise the Village of Cumberland to proceed
with Stage 2 of the LWMP. A number of issues, as outlined below, merit additional
consideration in Stage 2.

.2
» THE GOVERNMENT OF BRITISH COLUMBIA 1S AN "EMPLOYMENT EQUITY EMPLOYER" e
Ministry of Vancouver {sland Region Mailing Address: Telephone: 250 751-3100
Water, Land and Air 2080A Labisux Road Facsimile: 250 751-3103

Protection Nanaimo 8C VOT &J8



Mac Fraser, Manager of Operations :
Village of Cumberland -2~ June 13, 2001

1. Discharge/Reclaimed Water Use

Continued discharge to Maple Lake Creek (MLC) is being considered. In order to meet the
requirements of the MSR for discharge to water bodies (Schedule 3), there must be some
dilution of the effiuent. If the dilution ratio is less than that specified in the MSR, this would
have 1o be justified by an Environmental Impact Study (EIS). If there is not adequate
dilution provided in ML.C, then the potential use of the effluent as stream flow augmentation
could be considered and the Reclaimed Water Standards (Schedule 2) would have to be

" met. '

In generzal, the report does not discuss the standards for the use of reciaimed water in the
MSR and these should be reviewed in Stage 2.

Another potential use of reclaimed water is enhancement of the existing natural wetland.
This wetland is identified in the Comox-Strathcona Sensitive Habitat Atlas and the ministry’s
Sensitive Ecosystems inventory. The Viliage would have to demonstrate that the treated
effluent wouid be a benefit to the natural wetland, which would not be considered part of the
treatment works. Downstream impacts on Maple Lake Creek and the Trent River would still
have to be considered.

Discharge to the ocean would be by connecting to the Regional District of Comox-
Strathcona Cape Lazo plant. This should be further evaluated as the capacity may be
available and the plant is still under the control of the Regional District.

2. Environmental Impact Study (F1S)

Page 54 of the report indicates that the existing technical reports from this ministry are
accepted “as valid and appropriate assessments of the assimilative capacity of Maple Lake
Creek and the technical foundation on which to base the effluent standards of municipal
liquid waste management in the municipality.” Additionai information is likely going to be
required under the LWMP, especially if Cumberiand is proposing different discharge
standards from those specified in the permit and a number of alternative discharge
scenarios are being considered. The scope is the EIS should reflect the need to obtain
additional information to assess the most feasible discharge alternatives.

On page 57 the report indicates that “Except for fecal coliform, downstream human use...is
not considered the controliing influence...” Water use is always considered in setting
discharge standards and nutrients may be an issue from the perspective of human use, as
algae growth can become an aesthetic problem. The “British Columbia Water Quality
Guidelines (Criteria): 1998 Edition” should be consulted and the goal of any treatment
systermn should be to protect the environment and not cause Water Quality Guidelines to be
exceeded.

/3



Mac Fraser, Manager of Operations :
Village of Cumberland -3- June 13, 2001

The issue of the amount of phosphorus that can be discharged to the Trent River may be
difficult to determine without several years of data. The EIS for the Stage 2 plan could
provide an estimate which would be used to set the discharge standards from the sewage
treatment plant. The phosphorus removal system should have some fiexibility to adjust as
additional information is obtained from the receiving environment monitoring program.

If reclaimed water use in the natural wetland is being considered, the EIS will have to
adequately deal with issues such as flooding, erosion, potential alteration of habitat, etc. as
a result of the extra water.

3. Constructed Wetland

Various information sources indicate that the ability of constructed wetlands to remove
significant amounts of phosphorus is not proven.

The report by C.K.Ventures Ltd., et. al. (1998) proposes that the phosphorus levels
specified on the permit can be achieved by diiution with retained stormwater, if needed in

“the summer months. This would not reduce the overalt phosphorus loading to the Trent
River and may not solve the problem; also, dilution is not accepted as a treatment method.
Any phosphorus removal strategy would have to be justified through an EIS.

The natural wetland would have to be modified for a constructed wetland to be part of the
treatment works. Because the natural wetland is identified as a sensitive ecosystem,
alteration should be conducted with caution and in consultation with wetland ecosystem
experts. '

4. Combined Sewer System

Ministry policy, in general, is that combined sewer systems are to be separated over the
long term. The LMWP proposes 1o treat the existing combined flows as an alternative to
sewer separation. This can be considered in the case of Cumberland because the
combined flows are all routed to the sewage treatment plant; therefore, there are no
Combined Sewer Overflows (CSOs), as defined in the MSR. The combined sewers can be
considered as Inflow and the conditions of Schedule 1, 17 of the MSR couid apply. The
ministry may still require long-term sewer separation, as per Scheduie 1, 14(3}, to be done
at the time of repair. This can be further discussed and investigated in Stage 2.

5. Stormwater

The Terms of Reference for Stage 1 indicate that the recommendations of the Storm Water
Management Plan (May 2000) should be implemented. We have concerns about some of
these recommendations, in particular #9, and #12. Recommendation #9 seems to indicate
that additional combined sewers may be constructed. This contradicts ministry policy and
the MSR Schedule 1(14){2). Recommendation #12 would only apply of a constructed
wetland is chosen as part of the treatment works.

/!



Mac Fraser, Manager of Operations
Village of Cumberiand -4 - June 13, 2001

Recommendations #13 and #14 indicate that Cumberiand is interested in taking a proactive
approach to stormwater management by preparing bylaws and guidelines and by revising
municipal design and development standards. The Ministry supports this approach which
considers the impact of changes in land use on stormwater hydrology and water quality and
seeks to minimise these impacts.

Regarding BMPs, a lot of good information sources exist. Please iet us know if you wouid
like some references.

6. Source Control

A source control program should inciude education of public and industry as well as bylaw
development. Pre-treatment of industrial and commerciai discharges to the sanitary system
may be required. We could provide you with some source control information from other
jurisdictions. '

The letter dated September 30, 1997 regarding the discharge from the Cumberland
Regional Hospital Laundry Society in the Appendix indicates that the iaundry has the
capacity to recycle although it is not at the present time. Also, the letter indicates that a risk
assessment report has been done on the laundry effluent’s impact on the Cumberland
treatment system. If this report is available, the information should be discussed in Stage 2.
The impact of the laundry flow should be considered in more detail, particularly in terms of
loadings of nutrients and BOD. Recycling should be considered as a method of reducing
loadings to the sewage treatment plant.

7. Consultation with First Nations

A response from the First Nations dated April 10, 2000 indicates that they would like to
meet to discuss the LWMP. We recommend that you follow up on this and arrange a
meeting to present the information and discuss any of their concerns.

8. Recommended Course of Action for Stage 2

In light of the issues discussed in this letter, we have the foliowing comments on the
Recommended Course of Action for Stage 2, dated February 2001.

1. Discharge to Maple Lake Creek is not the only option. The scope of the EIS may need
to be modified or expanded, depending upon which discharge option or reclaimed water
use is considered for further study. ' '

2. These flow estimates will be important for determining costs and sizing of treatment
options, particularly because what is being proposed is to maintain the combined sewer
system and treat the entire flow.

3. This is important for determining the cost-effectiveness of treating the combined flow.
This estimate could be based on a long-term plan for sewer separation.

.../5



Mac Fraser, Manager of Operations

Village of Cumberland -5- June 13, 2001
4. Any treatment options not considered for further study must be ruled out with adequate

justification on a technical, environmental and social basis.

Once the goals for the discharge are established, as determined by and EIS, the
options which are technically feasible and which can meet those goals should be
considered for more detailed analysis, including a more detailed cost estimate. This

- may include upgrading of the existing system to treat the combined flow.

No

10.

11.

Only the most feasible options should be considered for more detailed cost estimates.
A more detailed cost estimate for the constructed wetland should only be undertaken if
it is considered a feasible option. ‘

The MSR has requirements for the use of reciaimed water which should be reviewed.
Other agencies such as Fisheries and Oceans Canada may also have requirements.
Consideration of this option should be part of the EIS. A more detailed cost estimate
should only be done if this option is considered feasible.

. This option should be chosen after all options have been considered and the goals for

protecting the receiving environment have been established through an EIS.

We have concerns about some of the recommendations of the stormwater repon, as
discussed in the Stormwater section of this letter.

Please consult the “Guidelines for Developing a LWMP” and the MSR and if you have
any questions, contact our office.

in addition to the items discussed above, we would like you to consider the following action
items:

12, Arrange a meeting with the First Nations, as they requested in their letter of Aprii 10,

13.

14.

2000, to discuss the Cumberiand LWMP,

Establish a time frame for connecting areas with on-site systems to the sewage
treatment plant.

Review the impact of the loading on the sewage treatment plant from the laundry facility
and consider recycling.

Public input is considered to be one of the most important aspects of the waste
management planning process. The plan shouid be flexible enough to change and adapt to
public input and new information obtained during the technical assessment. Please
continue to involve the public in the process and provide them opportunities to comment, as
done in Stage 1.

We look forward to working with you and your consultants in during Stage 2 of the process.
Hélene Roberge, Poilution Prevention Officer, will continue to be the primary contact for the
ministry. '
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Mac Fraser, Manager of Operations
Village of Cumberland _=-6- June 13, 2001

| recognise the effort which has gone into the Stage 1 report. | congratulate the Village of
Cumberland on its innovative watershed-based approach to dealing with liquid waste issues
and its comprehensive approach to stormwater management, incorporating both the
hydrology and water quality aspects.

Yours truly, _
D.F. Brown

Regional Waste Manager
Vancouver Island Region

cc: Douglas Anderson, P.Eng., Anderson Civil Engineering, fax: 250 754-4375
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APPENDIX C

Figures

Figure 6.1 - Area Available for Wetiand

Figure 7.1 - Flow Record, November 19 - 25, 1998
Figure 7.2 - Flow Record, December 10 - 16, 1998
Figure 7.3 - Flow Record, September 13 - 19, 2000

Figure 8.1 - Storm Sewer Separation Alternative
Figure 8.2 - Sanitary Sewer Separation Alternative
Figure 8.3 - Upgrades for Overflow Elimination

Figure 20.1 - Water Quality Sampling Locations
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APPENDIX D

LWMP Stage 2 Approval

Ministry of Water, Land and Air Protection - letter of approval dated
April 11, 2003
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BRITISH
COLUMBIA

Aprit 11, 2003
File: 76780-30/VCUMB

Village of Cumberland
2673 Dunsmuir Avenug
PO Box 340

Cumberland BC VOR iSO

SENT BY FAX: 250 336-2321
ATTENTION: Mac Fraser, Manager of Operations

Dear Mr. Fraser:

Re: Village of Cumberland Liquid Waste Management Plan (LWMP) - Stage 2

Thank you for the letter dated January 23, 2003 sent on your behalf from Douglas Anderson
of Anderson Civil Engincering and the attached reports entitled: “Village of Cumberland
Liquid Waste Management Plan, Stage 2, Volume 1, Final Report” and “Village of
Cumberland Liquid Waste Management Plan, Stage 2, Volume 2, Supplementary
Documents.”

Stage 2 of a LWMP should examine a number of options and associated costs in detail,
include provisions for public input, and result in a draft waste management plan. Ihereby
approve the Stage 2 report and authorize the Village of Cumberland to proceed with Stage 3
of the LWMP. A number of issues, as outlined below, must be addressed in Stage 3.

1. Reclaimed Water Standards

Certain aspects of the requirements to meet reclaimed water standards (as per Schedule 2 of
the Municipal Sewage Regulation (MSR) merit further consideration and discussion, as
follows:

Chemical addition and filtration:

This part of the treatment train is meant to ensure that no viruses are present in the effluent.
The MSR states that sixty day storage after secondary is acceptable in lieu of filtration under
certain conditions.

L2
Ministry of Vancouver Island Region Mailing Address: Telephecne: 250 751-3100
Water, Land and Air 2080A {abieux Road Facsimite: 250 751-3103

Protection Nanaimo BC VOT 6J9



Mr. Fraser
Village of Cumberland 2 April 11, 2003

The Village of Cumberland is proposing to sample for viruses as an alternative to including
this part of the treatment train.

Emergency Storage:
The report indicates that the required 20 days of emergency storage are available in the

summer months, but not in the high rainfall months. Please provide more detail as to how
this storage is provided and for what time period.

Alternative Method of Disposal and Redundancy:

The report indicates that an alternative method of disposal (as per Section 10 (2) of the
MSR) and duplication of the lagoons (as required in Appenchx 1 to Schedule 7) for
treatment will not be provided.

Effluent Quality:
Table 11.2 in the Stage 2 report includes the recommended cffluent quality. Some of the
effluent quality requirements in Schedule 2 are not met.

Other Issues to Consider:

Authorized Use: The MSR Section 10(7)(a) requires that the reclalmed water use be
authorized in writing by the local health authorities having jurisdiction, or under a local
service area bylaw.

Public Information: The MSR Section 10(8) requires that the reclaimed water provider
provide information and communication materials in regards to reclaimed water use.

2. Drafit Operational Certificate (OC)

The Stage 2 report includes a draft OC for the discharge from the Village of Cumberland
sewage treatment plant. The following items should be considered in revising the draft OC
during Stage 3.

Phosphorus and Ortho-phosphate Limit:

The OC specifies a discharge limit of 100 ug/L for orthophosphate during the summer
period (May 1 to September 30). While this limit is based on the monitoring information
that is available and seems like a reasonable target, there is no way of being certain that this
limit will satisfy the goal of protecting Maple Lake Creek and the Trent River. Every river
system is unique and will respond differently to the input of nutrients; therefore, the only
way to determine if the amount of phosphorus going into the Trent River is acceptable, is to
monitor the response in the receiving environment. Several years worth of data may be
required to determine an ortho-phosphate Jimit. The OC will have to be worded
appropriately, so that the receiving environment is protected in the interim.
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Effluent Quality Limits:
There are discrepancies between some of the limits in the OC and the limits set in Table
11.2. The limits for nitrogen compounds should also be discussed.

Monitoring Requirements:
Section 3.1 of the OC outlines the requirements for discharge monitoring. The monitoring

program, as presented, does not reflect the requirements of the MSR.

Section 3.2 of the OC outlines the requirements for receiving environment monitoring. The
monitoring program, as presented, does not reflect the program outlined in the Stage 2
report. A site plan with the monitoring locations identified in the Stage 2 report would be
helpful. '

3. Design Issues

Winter Conditions:

To refine the design of the treatment works, winter discharge conditions should be further
studied in Stage 3. Information on the flows in Maple Lake Creek and the Trent River are
required to determine appropriate discharge standards for the winter period. If sufficient
dilution is available, reclaimed water standards may not be required in the winter months.

Lagoon Performance:
The effluent quality from the lagoons is quite good all year long. Because of the relatively

low HRTs (hydraulic retention times) during the winter months, it is possible that the good
effluent quality occurs as a result of dilution rather than treatment. To determine if the
lagoons are providing adequate pre-treatment prior to discharging to the wetlands, the
lagoon performance should be further studied.

Flows: ‘ :

The Stage 2 report includes design flows determined from different methods and applied to
various aspects of the design. Please establish a relationship between the various design
flows determined. The flows should be refined in Stage 3 to reflect the timing of sewer
separation and other upgrades to the collection system, to ensure that the lagoons and
wetland are sized accordingly for adequate removal.

Wetland:
The wetland design is still conceptual and should be more detailed in Stage 3.

The wetland design must ensure that the natural area to be preserved remains unaffected by
changes resulting from construction of the treatment wetland. The Stage 2 report indicates
that the natural fen/bog area should not be disturbed hydraulically. Also, there should not be
any change in the nutrient composition to this area, according to the report by Ron Buechert
(July 2001). The effect of draw down on the plants will need to be assessed, as discussed in
the Stage 2 report.
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4. Phosphorus Removal

We acknowledge that the Village of Cumberland is proposing an innovative way of
achieving phosphorus removal by using a constructed wetland and that we will not know for
certain how much phosphorus will actually be removed until the wetland has been operating
for a period of time; however, an appropriate time frame for meeting the objectives of the
LWMP will have to be set.

The Wetlands Pacific report (December 2002) indicates that Gearhart has found (based on
data obtained from the constructed wetland in Arcata, California) that “At loadings of less
than 1.5 kg/ha-day, with retention times of at least 15 days, an upper limit of 1.5 mg/L of
orthophosphates can be annually removed”. Table 7 in the Wetlands Pacific report indicates
that removals as high as 2.25 mg/L are expected. Please explain this, as it seems to
contradict the findings of Gearbart.

The Stage 2 report recommends that additional phosphorus removal be included, as the
wetland is not expected to remove sufficient quantities of phosphorus to meet the effluent
quality limits set to protect the Maple Lake Creek and the Trent River. The report
recommends that source control and Lemna harvesting should be implemented now, and
chemical phosphorus removal or another method be considered at a later date. In Stage 3,
please specify timing for implementation of Lemna harvesting, source control and other
treatment. Please review Section 20 of the MSR for guidance on what the source control
bylaw should include.

5. Stormwater Management

In Stage 1, recommendation #10 includes activities to be implemented in regards to
storrawater management. Please provide an update on the status of these activities or
timelines for when they will be implemented as part of the LWMP.

With sewer separation being implemented, additional stormwater will need to be managed.
The Village may be able to use the constructed treatment wetlands to pretreat and attenuate
stormwater flows in the winter months. This will depend upon the effluent quality limits set
for the winter months and the hydraulic capacity of the wetlands.

Please provide a plan in Stage 3 for the management of stormwater. You should consult the
ministry document entitled: “Stormwater Planning: A Guidebook for British Columbia,” at
the following website:

http://wiapwww.gov.bc.ca/epd/epdpa/mpp/stormwater/stormwater. htm!

6. Construction Costs and Schedule
Table 13.1 in the report outlines the recommended timing for implementing aspects of the

plan, including extending some of the service area, upgrading the collection system,
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separating the combined sewer system and building a constructed treatment wetland. The
table indicates that only part of the sewers will be separated by the time the wetland is fully
built in 2006. Also, upgrades to the collection system for infiltration and exfiltration will
not occur until after 2006, and will not be complete until 2020. Taking into consideration
the hydraulic capacity of the treatment works, please provide technical justification for the
timing of implementing these upgrades to the collection system. Please aiso provide a
timeline for when all areas with on-site sewage systems will be connected, as requested in
#13 of the Stage 1 approval letter dated June 13, 2001.

Table 13.1 includes estimated costs and timelines for implementing some aspects of the
plan, but does not address all plan components. Issues iike source control, stormwater
management and biosolids management have not been included.

7. Waste Management Plan

Stage 3 should result in a LWMP being prepared and adopted by bylaw and in draft
operational certificates. The LWMP should include an implementation schedule for all
aspects of the plan, more detailed design and cost estimates and proposed financing
arrangements.

Once Stage 3 is approved, a committee should be formed to monitor the progress of the
LWMP. Stage 3 should include an outline of the structure and mandate of the committee.

8. Consultation

The Ministry of Water, Land and Air Protection considers public input to be one of the most
important aspects of the waste management planning process. The plan should be flexible
enough to be able to adapt to public input and new information obtained during the technical
review. Please continue to provide opportunities for public review and input.

First Nations must be given ample opportunity to provide input to the plan. Please
document any contact you make with them in regards to the LWMP and any input or
response they provide.

9. Infrastructure Funding

We fully support the Village of Cumberland’s request for infrastructure funding. Two major
goals of the LWMP are to decrease the phosphorus loading to the Trent River and to
produce reclaimed water for stream flow augmentation. To accomplish these objectives, a
treatment process with several stages is required and the constructed wetland is an integral
component of this process. The wetland has the potential to remove a significant amount of
phosphorus it also provides a high quality effluent which can be used to supplement the low
flows in the Trent River and enhance fish habitat. The recommended upgrades to the
collection system, including sewer separation, are also required to ensure that the treatment
system is not hydraulically overloaded.
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Congratulations on completing Stage 2. I commend the Village of Cumberland for its

willingness 10 consider innovative_ approaches 10 solving a complex problem. We look
forward to working with vou in Stage 3.

© Yours truly,
B.W. Medlar

Assistant Regional Waste Manager
Environmental Protection Division

cc: Douglas Anderson, Anderson Civil Engineering, fax: 250 754- 2
Eric Bonham, Ministry of Community, Aboriginal and Worhen’s Services
fax: 250 389 -gemg
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Classes of Cost Estimates for Capital Projects
A. Class A Estimate:

This is a detailed estimate based on quantity take-off from finat drawings and
specifications. It is used to evaluate tenders or as a basis of cost control during day-
labour construction

B. Class B Estimate:

This estimate is prepared after site investigations and studies have been completed
and the major systems defined. It is based on project brief and preliminary design.
it is used for obtaining approvals, budgetary controf and design cost control.

C. Class C Estimate:

This estimate, which is prepared with limited site information, is hased on probable
conditions affecting the project. It represents the summation of all identifiable
project component costs. It is used for program planning; to establish a more
specific definition of client needs and to obtain approval in principle.

D. Class D Estimate:

This is a preliminary estimate that, due to little or no site information indicates the
approximate magnitude of cost of the proposed project, based on the client's broad
requirements. This overall cost estimate may be derived from lump sum or unit
costs as identified in the construction cost manual for a similar project. It may be
used to obtain approval in principle and for discussion purposes.

Anderson Civil Engineering
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DISCLAIMERS

+ This report was prepared by Anderson Civil Engineering (the Consuitant) for use by the
Village of Cumberiand. The material in it reflects the best judgment of the Consultant in
light of the information available to the Consuitant at the time of preparation. Any use
that any third party makes of the report, or any reliance on or decisions to be made
based on it, are the responsibility of such third parties. The Consuitant accepts no

responsibility for damages, if any, suffered by any third party as a result of decisions
made or actions taken based on this report.

Anderson Civil Engineering





