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Dear Mr. Yee:

RE: Blackburn Wastewater Flow Diversion
Pre-Design Study

Further to your instructions we have combined the various phases of this Pre-Design Study into one
document.

Enclosed is our final report on the Pre-Design Study for the Blackburn Wastewater Flow Diversion.

This Pre-Design phase has been a fascinating and at times challenging assignment, particularly the
geotechnical aspects associated with the Highway 16 alignment.

The preferred option is concluded to be to decommission the existing Blackburn Lagoon system and
to design, construct and convey sewage from the Blackburn area to the Lansdowne facility along
what is referred to in the Pre-Design Study as the Gunn Road alignment, for a total estimated cost of
$3,680,000 (includes contingencies at 15%, Engineering and Administration at 20% and net GST at
3%).

As always, we have enjoyed working with City staff on this project and take this opportunity to thank
you and your staff for this privilege. We would welcome the opportunity to assist the City with the
implementation of this project.
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CITY OF

PRINCE GEORGE
BLACKBURN WASTEWATER FLOW DIVERSION

PRE-DESIGN STUDY

EXECUTIVE SUMMARY

BACKGROUND

e The existing Blackburn sewage lagoons are preferably to be decommissioned and all flows
transferred for treatment to the Lansdowne Road WWTC via a new forcemain and trunk

gravity sewer from the Mackus Road pump station.

e The existing Mackus Road pump station is to be updated and a new, small pump station is to

be constructed at the Blackburn WWTP site.

e The Lansdowne Road WWTC has sufficient capécity to handle the projected future hydraulic
and BODs/TSS loadings from the Blackburn sewage collection area.

e A recently completed upgrade study of the Blackburn facility (Reference 1, Appendix 1)
concluded that the optimum upgrading option is to transfer the flows to the Lansdowne

Wastewater Treatment Centre, along a Highway 16 alignment.

e The cost estimate for the upgrading of the Blackburn facility has been estimated in a Concept
Study by others at $1,380,000.

e The initial scope of this assignment associated with the recommended option includes:
- Construction of a lift station (£5 L/s) at Blackburn WWTP site and construction of a

connecting forcemain to discharge to the Mackus Road Lift Station (PW 115).
- Upgrading of the existing Mackus Road Lift Station with a new station (+50 L/s) to handle
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projected future flow.

- Construction of a gravity trunk sewer and forcemain to transfer all flows from the
Blackburn sewerage area to the Lansdowne Road WWTC.

- Upgrading of some downtown sewage collection pipework to handle increased flows from

the Blackburn sewerage area.
DESIGN DATA
e The following design data was adopted for this Study:
- Population - 5,000
- ADWF, m’/d - 1,750
- PWWF, m’/d~ 3,500

PRELIMINARY ALIGNMENTS

e Four alternative alignments were initially considered for conveyance of flows from the

Mackus Road Pump Station to the Correctional Facility.

e Based on the initial alignment review, the preferred alignment was along the south side of

Highway 16 (Mackus Road Pump Station to Correctional Facility tie-in).

GEOTECHNICAL WORK

e The original geotechnical assignment was based on assessing stability conditions in the area of

the proposed sewer main route along Highway 16.

e At ameeting in September 2001 with the City and Highways, Highways gave their approval in
principle to the Highway 16 alignment pending a continuation of satisfactory slope

inclinometer results over a 1-year period.
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Geotechnical issues associated with this project have been the largest single challenge in

carrying out the work on this assignment.

The first report addresses findings from six test holes and fourteen test pits. From that report,
the most significant area was along Highway 16 where three potential slide areas exist.

These are:

1. A large active slide area about 100 m east of Pickering Road and south of Highway 16.

2. An area east of Pickering and north of Highway 16 below the toe of the highway fill.
This area has not retrogressed.

3. An area is located about 350 m and 550 m east of Pickering Road and south of Highway
16. This area is less well defined. The scarp is readily apparent and the toe appears to be
above the Highway.

Following meetings with the Ministry of Transportation and Highways (MOTH), it was
agreed that further investigations were required to better define subsurface conditions. This
further work was agreed to include some additional drilling work together with the

installation of some slope inclinometers.

A final meeting with MOTH occurred on September 17, 2001. At that meeting, approval in
principle was obtained by the City from MOTH for the construction of a sewer pipeline
along the Highway 16 corridor provided the recommendations discussed at that meeting are
implemented. Those recommendations included that monitoring with inclinometers occur
for at least a 1 year period to check for possible horizontal movement of the ground in the

slide zone area.

After about a year following installation, a noticeable movement was recorded in one of the
inclinometers. The Highway 16 alignment option was therefore abandoned from further

consideration.
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ALTERNATIVE ALIGNMENTS

a) Blackburn Lagoon to Yellowhead Bridge

Following abandonment of the Higwhay 16 alignment, a desk study and site
reconnaissance occurred to select an alternate alignment. An alignment along Gunn
Road and through the Prince George Youth Containment Centre property was adopted as
the optional alignment.

b) Bowl Area
Four alternative routes were investigated. The selected alternative will involve the
installation of 245 metres of 250 mm diameter pipe by either open excavation or
directional drilling methods.
MACKUS ROAD PUMPING OPTIONS
e Various pumping options were investigated:
- Two separate stations
- Two pumps in series in one station
- One high head pump station
The two pump station option was selected by the City as the preferred option.

TREATMENT OPTIONS

e Given the added cost of the Gunn Road alignment compared to that of the Highway 16
option, the City decided to revisit the previous decision to abandon the Blackburn

Wastewater Treatment Plant.
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e The analysis concluded that:

,,,,,, : - The estimated cost to upgrade the Blackburn Wastewater Facility including nitrification
is $4,035,000.
- The estimated cost for the Gunn Road alignment including two pumping stations to

replace the Mackus Road pumping station is $3,680,000.

e The preferred option was therefore concluded to be to decommission the existing Blackburn
Lagoon system and to design and construct the Gunn Road alignment option to convey
sewage from the Blackburn area to the Lansdowne facility for a total estimated cost of

$3,680,000 (cost estimate details are provided in Chapter 5).
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1.1.1

CiITY OF

PRINCE GEORGE .
BLACKBURN WASTEWATER FLOW DIVERSION

PRE-DESIGN STUDY
INTRODUCTION
Background
Overview

The existing sewage lagoons are preferably to be decommissioned and all flows transferred
for treatment to the Lansdowne Road WWTC via a new forcemain and trunk gravity sewer
from the Mackus Road pump station. An I&I reduction program has been initiated to
reduce the volume of wastewater being transferred during wet weather and snowmelt
conditions. The existing Mackus Road pump station is to be updated and a new, small
pump station is to be constructed at the Blackburn WWTP site. The Lansdowne Road
WWTC has sufficient capacity to handle the projected future hydraulic and BODs/TSS

loadings from the Blackburn sewage collection area.

Key Factors

The following summarizes the key background factors related to this Pre-design Study as
provided in the Request for Proposal for this 'project.

o The Mackus Road sewage pumping station is approximately 24 years old and services a
population of about 1500. The station receives sewage from the Blackburn area and
pumps it up to a high point on Graves Road. From there it discharges by gravity
through sewers to the Blackburn STP. The station has outlived its useful life and is in

need of replacement.
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The Blackburn Wastewater Treatment Plant has been in operation since 1976 and is
reportedly presently at its hydraulic and organic design capacities.

A recently completed upgrade study of the Blackburn facility (Reference 1, Appendix
1) concluded that the optimum upgrading option is to transfer the flows to the
Lansdowne Wastewater Treatment Centre, along a Highway 16 alignment.

This upgrade option has been adopted by the City. This study advances this option to
the Pre-design level.

The Blackburn design contributing population of 5,000 will be able to be absorbed at
Lansdowne with minimal impact (the Lansdowne facility has a design population of
115,000 and the present connected population is only about 80,000).

The cost estimate for the upgrading of the Blackburn facility has been estimated in a
Concept Study by others at $1,380,000. (Reference 1, Appendix 1). That estimate was
used for comparison purposes of various options. Allowing up to 15% for
contingencies and a 3% Net GST allowance, the total cost estimate would therefore be
approximately $1,635,000.

During the preparation of this Pre-Design Study, it became apparent that the Concept
Study alignment was not feasible due to geotechnical constraints. A further alternate

route was investigated and is reported on in this Study in Chapter 5.

1.1.3 Key Activities

Key activities or capital works associated with the selected option are as follows:

implement and complete 1&I reduction program (by others)

decommission lagoons and rehabilitate site for other use(s) (by others)

construct sewage pump station at Blackburn WWTP site and construct a connecting
forcemain to discharge to Mackus Road pump station

upgrade Mackus Road pump station to handle projected increased flows

construct trunk gravity sewer and/or forcemain to transfer all flows from Blackburn
sewerage area to Lansdown Road WWTC

upgrade downtown sewage collection pipework to handle increased flows from

174.32 ©2004
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Blackburn sewerage area

1.2 Scope of Assignment

1.2.1 [Initial Scope

The initial scope of this assignment associated with the recommended option includes:

e Construction of a lift station (x5 L/s) at Blackburn WWTP site and construction of a
connecting forcemain to discharge to the Mackus Road Lift Station (PW 115).

o Upgrading of the existing Mackus Road Lift Station with a new station (£50 L/s) to
handle projected future flow.

e Construction of a gravity trunk sewer and forcemain to transfer all flows from the
Blackburn sewerage area to the Lansdowne Road WWTC.

e Upgrading of some downtown sewage collection pipework to handle increased flows

from the Blackburn sewerage area.

Figure 1 illustrates a key plan of the study area. (Figures are included at the end of this

document.)

The upgraded Mackus Road Lift Station is to be a functional building similar to those in
other parts of the City, with pumps and associated electrical/mechanical components for
connection to the existing system. The design is to allow for the lift station to operate

under two different scenarios as follows:

o Initially the lift station will pump the wastewater flow into the existing Blackburn
WWTP with flows from a maximum population of 3,000 for the interim period until
the Blackburn Wastewater Treatment Plant is de-commissioned and

o From 2003 onwards the lift station will pump into the core area collection system for
treatment at the City’s Lansdowne Wastewater Treatment Centre. The design

population at that time will be 5,000.
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1.2.2 Expanded Scope of Geotechnical Work

The original geotechnical assignment was based on assessing stability conditions in the
area of the proposed sewer main route along Highway 16. That assignment consisted of a
series of test pits, along the Highway alignment and a selection of drilled holes in the Bowl
Area. A copy of Geonorth’s December 2000 Geotechnical Report is enclosed in Appendix
2 as Report A.

Subsequent to that work, a meeting was held with City and Highway’s representatives.
Highways initially indicated they were not aware that the Highway 16 alignment was the
preferred alignment and recommended alternatives be investigated. This was done and a
copy of our report is included in Appendix 3. That letter report recommends the Highway
16 alignment as the preferred alignment at that time.

At a further meeting with Highways they indicated that additional geotechnical information
on the three known slide areas would be required before they could pass further comment
on the proposed Highway 16 alignment. This additional geotechnical work was authorized
and the results are indicated in Geonorth’s March 2001 Report B in Appendix 2. The B
Report was reviewed at another meeting with City and Highways representatives. At this
Stage, Highways advised that some additional slope inclinometer work was required and
this was authorized. Geonorth’s August 2001 Report C in Appendix 2 addresses these
findings.

At a meeting in September 2001 with the City and Highways, Highways gave their
approval in principle to the Highway 16 alignment pending a continuation of satisfactory

slope inclinometer results over a 1-year period.
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CITY OF

PRINCE GEORGE
BLACKBURN WASTEWATER FLOW DIVERSION

PRE-DESIGN STUDY
2.0 DESIGN CRITERIA
2.1 Growth and Development

The City’s population estimate for the year 1998 fof the Blackburn area is a serviced
population of 1,800. Previous growth in the area has been relatively slow due to limited
water supplies in the area. The water supply was upgraded in 1999 and there is now
,,,,,,, sufficient capacity to service a full development population of 5,000.
Population growth of 1 percent is assumed for the City, (Reference 1). Due to recent
water supply improvements in the Blackburn area, the projected population growth rate
could be assumed to be as high as 4.2% (Reference 1) which would result in a population

0f 5,000 in 25 years.

The following table summarizes various data presented in the concept study.

TABLE 2.1

2,500 Blackburn Lagoon
System Design
Capacity
1998 1,800 250 55 450 5.2 4,500 52

2024 5,000 350 77 1,750 20.3 3,500 41

*ADWF = Average Dry Weather Flow
*PWWF = Peak Wet Weather Flow
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2.2

From Table 2.1, it is apparent that although the ADWF from 1998 to 2024 will increase
by a factor of almost 4, the PWWF is anticipated to reduce by over 20% of the 1998
value to produce a PWWF/ADWF ratio of 2. This will require an aggressive I&I

reduction program, which the City has recently commenced.

The 5,000 population per capita contribution of 350 I/cap/day is somewhat conservative
(the value adopted for the Lansdowne facility is 385 V/cap/day but the PWWTF is only 41
I/s). 350 Veap/day for 5000 people and a PWWF/ADWEF ratio of 2 equates to 40.5 I/s.
Provided the City is able to significantly reduce the I/I problem in the area, then the
design PWWF of 50 Vs reported in the Concept Study is considered reasonably

conservative and we have adopted this for this Pre-Design Study.

At a meeting with the City on August 24, 2000, we were advised that 30 manholes had
been repaired and that the anticipated reduction in flows would be about 1,070 m*/d
reducing peak flows to around 4,000 m*/d. Figures 2 and 3 illustrate a plot of Daily
Effluent Flows from the Blackburn Lagoon for the year 1998, 1999 and 2000. The
maximum flow in 2000 to date occurred on March 25 at 3,993 m*/day. Without
reviewing rainfall intensity records for these days, it is difficult to determine if any

significant I&I reduction has occurred due to the manhole rehabilitation work.
Inflow/Infiltration (I&I) Reduction Program

The City commissioned an I&I study in 1999 (Reference 2). The recommendations of

that study included:

a) upgrading manholes, including repairs to manhole structures, capping/sealing of
unused connections and studs and raising and waterproofing manholes subject to
being overtopped by storm water.

b) Upgrading pipe, as determined by the 1991 television camera work (if not already

done).
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c) Thorough cleaning of various sections of the sanitary sewer system prior to
television camera inspections to determine if inflow from broken piping is
occurring, and repair of any infiltrating piping.

d) Monitoring of specific areas of the system prior to and during spring snowmelt in
order to limit inflow from avoidable ditch/creek backup.

e) Plumbing inspections to determine if basement sump pumps are installed and
connected to the sanitary system.

) Smoke testing to identify roof drains or parking area drains connected to the

sanitary system.
Some of this work has commenced already, in particular the item a) work.
2.3  Concept Design Data
The following data is summarized from the ConceptvStudy (Appendix 1, Reference 1).
e Population — 5,000
o ADWF,m’d— 1,750

o PWWE,m’d—- 3,500

2.3.1 Pumping Stations

o Supply and install pumping station at existing Blackburn WWTP site to service
residences along Foreman and Graves Roads, capable of pumping 5 L/s, with 1
duty/1 standby pumps.

o Upgrade Mackus Road pumping station for PWWF capacity of 50 L/s, with 1 duty/1

standby pumps, plus back-up power.

2.3.2 Pipelines

o Forcemain from the existing Blackburn WWTP site to the high point on Graves Road
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- Diameter, mm 150

- Length, m 1,330

o Forcemain from intersection of Mackus Road and North Blackburn Road to a high
point on Hwy. 16
- Diameter, mm 200

- Length, m 1,720

o Gravity sewer main from end of 200 forcemain to the Regional Correctional Centre

tie~-in
- Diameter, mm . 300
- Length, m 3,100

e Sanitary sewer siphon connecting to downtown sewage collection system
- Diameter, mm 200

- Length, m 100

o Gravity sewer upgrade, along Taylor Drive, 15™ Avenue, Ash Street to Birch Street;

connect to 525 diameter sewer

- Diameter, mm 300

- Length, m 430
Total Pipeline Length 6,680 m
Say 6,700 m

These concept details are illustrated on Figure 1.

The City’s subdivision Bylaw is silent on required flushing velocities in sewers. From our
experience with other municipalities, we recommend the following values be adopted and

we have used these in this pre-design study:
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e Sewers: 0.75 m/s (2.5 ft/sec)
e Forcemains: 0.9 m/s (3 ft/sec)
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CITY OF
PRINCE GEORGE
BLACKBURN WASTEWATER FLOW DIVERSION

PRE-DESIGN STUDY
3.0 PUMPING STATIONS
3.1 Mackus Road

3.1.1 Existing Station

Pertinent data regarding the existing station are as follows:

e Present population: 1,500 - 1,800

e Interim population . 3,000

e Ultimate design population: 5,000

e Design pumped flow: 800 USGPM (50 L/s)
e Design TDH: 29.6 m (97 ft)

e Average present flow into station: 120 USGPM (7.5 I/s)

It is interesting to note that the design flow of this present station of 50 L/s is similar to
the design flow for the new station. This is considered likely because of the previous
minimal growth in the area and the anticipated future 1&I reduction for the catchment

area.

From data provided by the City (Appendix 6) the maximum noted pumped flow is
43.4 1/s.
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3.1.2 Design Requirements

The new Mackus Road pumping station has to fulfil two staged requirements:

- e Stage 1: Pump the flows from a population of up to 3,000 to the existing Blackburn
lagoon system.
e Stage 2: Pump the flows from a population of up to 5,000 up into the Core Area

collection system.

Because the existing pumps each have a capacity of 50 Us for 2,500 design population
""" and the anticipated 5,000 population flow after I&I reduction is still 50 Is, the required
pump capacity for the interim population of 3,000 should also be 50 I/s. The only
difference between Stages 1 and 2 conditions is therefore the head. The existing TDH is

29.6 m (97 feet). For the 5,000 population condition the TDH is estimated at 44 m.

This difference can be accommodated for by:

a) Closing down the discharge valves during the earlier years to reduce extra
headloss or.

b) Operating at greater than 50 I/s. This will result in additional headloss but the
pump would run for a shorter time. Option b) is preferred to a). or

c) Install variable speed drives. This would add additional cost.

These options should be reviewed during the detailed design stage. For now a station
with 2 pumps, each rated for 50 I/s and a TDH of 44 m should be considered. The
possibility of raising the incoming sewers to the station should also be investigated as the

station sump is unusually deep.
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3.13

Geotechnical

A test pit was excavated by Geonorth Engineering Ltd. Adjacent to this station. The

results of this test pit (TP3) are included in Appendix 2 (December 2000 report). The

material encountered was a combination of silt, clay and gravels. No water was

encountered in the 3.9 metre hole that was excavated.

Options

There are various alternative configurations available for the construction of sewage

pumping stations. These are:

Option 1:
e  Wet Well — Pumps and Valves

e Dry Well — none

Option 2:
e Wet Well — Pump
e Dry Well — Valves below ground

Option 3:
o Wet Well — Pumps

e Dry Well — Valves in an above ground building or kiosk.

Option 4:
e Wet Well — Pumps

— Access through covered building
e Dry Well — Valves in an above ground building

Option 5:
e  Wet Well — Pump Station
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<o e Dry Well — Pumps and valves underground

- Option 6:
e Wet Well — Pump station
e Dry Well — None

e Pumps and Valves in an above ground building

A conceptual figure which illustrates these alternative configurations is included as

Figure 4.

From discussions with City Operations personnel we note that at least the valves should
be in a dry well (and if feasible the pumps too). We are also advised that pumps with
relatively large suction lifts are not preferred. The need to address confined space
requirements is also noted to be a significant operations issue with areas not classified as
confined space preferred to those requiring this classification. From the 5 options
illustrated on Figure 4. Options 4 and 5 could be configured to comply with these

restraints.

For Option 3, the valves would be located in an above ground building or kiosk and the
pumps in a wet well. Should a pump require removal, the operator does not require to
access the wet well. The main objection to having a pump in a wet well is the need to

remove it for servicing.

Option 4 is a refinement of Option 3 and involves extending the building structure over
the wet well. A partition wall separates the building to enable the electrical kiosks to be
located in a separate room. An overhead gantry beam above the wet well facilitates
removal of the pumps. Open grating above the wet well enables visual inspection of the

pump operation. The open grating does require some increased ventilation requirements.

For Option 5, the classification of the dry well as a confined space entry can be mitigated

by constructing a stairway into the facility rather than having a ladder access.
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3.2

3.2.1

This typically significantly increases the capital costs and would do so in this application

where the inlet sewers are relatively deep.

Flygt Canada manufactures a fiberglass can with submersible pups in the wet well and all
the valves in an above ground kiosk as per Option 3. However it does not address all the
benefits of Option 4. The City prefers an Option 4 concept.

We have based out pre-design cost estimates on an Option 4 type of station arrangement.
NOTE: Subsequent to this evaluation, an assessmient of single pump station applications
versus multiple station applications was considered. This is commented on in Chapter 5
and referred to in further detail in Appendix 10.

Blackburn

Design Requirements

The concept study notes that the Blackburn pumping station be designed for a maximum
flow of 5 I/s. On a proportional basis, if 5,000 people will require 50 I/s, 5 I/s can support
500 people. From a review of the number of possible contributing lots in the area this is
considered a more than adequate flow requirement. What also dictates this flow is the
associated forcemain diameter, which should preferably not be less than 100 mm to
minimize the potential for blockages (unless a grinder pump system in used) and also still
achieve an adequate flushing velocity of 0.9 m/s. For a 100 mm forcemain, the minimum
discharge is 7.5 I/s for a flushing velocity of 0.9 m/sec. This is selected for this section of
the project. (For a pumped flow of 5 I/s and velocity of 0.9 m/s a pipe diameter of 84 mm

is required.)

The concept study indicated a diameter of 150 mm which for 5 I/s would only provide a

velocity of 0.27 m/s. This is not sufficient to provide flushing velocities.
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322

The critical flow condition for wet wells is when the discharge is twice the incoming
flow. The control (maximum) inflow would therefore be 3.75 I/s. Assuming a
PWWF/ADWE ratio of 4 (this is somewhere between the present ratio of 10 and future
goal of 2), the ADWF would be 0.9375 1/s. For a per capita contribution of say 300 for
today’s condition this would result in a present population of about 1,000 people. This is
considered to be in the correct ballpark in the long term. In the short term some long
retention may occur although this will be assisted by the relatively high 1&I until this is

reduced.

In summary, for this predesign work, a pumped discharge of 7.5 V/s into a 100 mm

forcemain will be used.

Options

Two options have been considered:

a) Use of existing Blackburn STP Operations Building.

b) Stand-alone pumping station.

a) Use of Existing Blackburn STP Operations Building

The screened sewage channel was reviewed to determine the possible suitability for use

as a wet well sump.

Using the critical inflow of 3.75 I/s the net critical incoming flow per cycle is 1.875 I/s.
Using 8 pump stats/hour this results in a wet well requirement of less than 1 m’. Over 3
m’ is available. It would therefore be feasible to use the screened sewage wet well as a

wet well sump.

174.32 ©2004 Dayton & Kuight Ltd. Page 3-6



From the record drawings the ground level is about 639.6 m and the top of the screened

sewage slab is 637.5 m a difference of 2.1 m. This is less than the required minimum

% cover depth of 2.25 m for sewers and forcemains.

For pumps located in the screened sewage channel, the piping would extend up to just
above the floor level where the valves would be located. The piping would then extend
= down through the floor and outside the building such that a minimum cover of 2.25 m

occurs. (Reduced cover with some insulation could also be considered).

b) Stand-Alone Pumping Station

Options for consideration are similar to the Mackus Road Pumping Station as outlined in
- Section 3.1.4. As for that station, the recommended option for Blackburn would be a
submersible wet well station with an above ground building to house the valves and

electrical kiosks (in separate rooms as per Option 4 on Figure 4).

3.2.3 Recommended Option

Given that the existing building is in excellent condition, has power/heat, and a screened

sewage channel that could be used as a wet well, we recommend this option be adopted.

3.2.4 Blackburn Remediation

After construction and commissioning of the Blackburn Pumping Station the existing
lagoons should be emptied of supernatant and the existing chlorine contact tank

demolished. The operations building would be retained (equipment inside removed).

Two options are available regarding the remaining biosolids:

a) Allow them to dry out to at least the 20% requirement for landfilling and transport

the material off site to the landfill for use as a soil amendment.
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b) Leave the biosolids in place and infill the lagoons with imported fill.

Either option could be adopted. Using dried biosolids as a soil amendment has the

advantage of providing an environmental benefit.
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4.0

4.1

4.2

CITY OF

PRINCE GEORGE
BLACKBURN WASTEWATER FLOW DIVERSION

PRE-DESIGN STUDY
PIPELINES
General

The alignment option adopted by the City for up gréding the Blackburn sewerage system
is to redirect flow from the Blackburn Treatment Plant to a new pumping station next to
the existing Mackus Road pumping station by pumping (forcemain) and gravity methods.
From the Mackus Road pump station flows are to be pumped towards Highway 16 and to
follow an alignment within the Highway 16 corridor by gravity to a tie-in point in the
Bowl Area.

Blackburn Forcemain

The 100 mm diameter forcemain alignment from the Blackburn Sewage Treatment Plant
would follow Shelly and Foreman Road to Highway 16. These roads are gravel surfaced
roads except for Foreman Road near Highway 16 which is paved. At Highway 16 there
are two possible crossings at Foreman Road or at Poty Road. The crossing at Foreman
Road or Poty Road is anticipated to be a jacked casing pipe due, to Ministry of
Transportation and Highway requirements. The Poty Road crossing would require an
additional 175 m of forcemain and a slightly longer casing pipe due to the angle of the

crossing at this location. The Foreman Road crossing is recommended.

Once across Highway 16 the forcemain would follow Graves Road and discharge into

NMO63D located approximately 70 m west of the intersection of Graves Road and

174.32 ©2004 Dayton & Knight Ltd. Page 4-1



4.3

4.3.1

432

Blackburn Road. From MM63D forcemain discharge flows would flow to the Mackus

Road pump station through the existing 200 mm gravity sewer system.
Forcemain and Gravity Sewer to Correction Centre

The selected concept requires a connection from the Mackus Road Pump Station to a tie-

in point on the City’s existing system at the Correctional Facility.

Alternate Alignments

Four alternative alignments were considered for conveyance of flows from the Mackus

Road Pump Station to the Correctional Facility. The alignments are as follows:

o Alternative 1 — north side of Highway 16 (Mackus Road Pump Station) to
Correctional Facility (tie-in).

e Alternative 2 — South side of Highway 16 (Mackus Road Pump Station to
Correctional Facility tie-in). '

e Alternative 3 — Railway/river alignment from the Blackburn Treatment Plant with a
Fraser River crossing on the railway bridge road.

e Alternative 4 — Alignment along Boeing or Old Cariboo Road and Gunn Road fo
Blackburn Reservoir. (This option is developed further in Chapter 5.)

Initially Selected Alighment

The alignments were reviewed and summarized in our letter report dated August 30, 2000

(Appendix 3). Based on this alignment review, the preferred alignment is Alternative 2.

The alignment is summarized as follows:
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433

From the Mackus Road Pump Station a forcemain would be constructed along
Mackus Road to Blackburn Road. Mackus Road is a gravel road therefore asphalt
restoration is not required.

From the intersection of Mackus road and Blackburn Road the forcemain would
continue westwards along the undeveloped Mackus Road r/w to Highway 16. Key
construction issues in this section include clearing and grubbing of about 1050 m of
the Mackus Road R/W (approximately 12 m — 15 m width) and the construction of a
temporary or permanent access road. Also required would be the securing of a right
of way over the District Lot 632. 7

The forcemain would then follow the south shoulder of Highway 16 to west of the
Old Cariboo Road, where it would discharge inte a manhole and flow by gravity to
near the Correction Facility. The total length of forcemain to this point is
approximately 2,400 m.

The gravity sewer section from just west of the Old Cariboo Road to the start of the
existing 200 mm diameter siphon near the Correctional Facility would again follow

the south shoulder of Highway 16.

Hydraulics

The future flow from the Mackus Road Pump Station provided in the Concept Study
report is 50 I/s and we have verified this to be a reasonable value (see Section 2.1). Table

4.1 provides forcemain velocities for the following pipe diameters.

TABLE 4.1
FORCEMAIN VELOCITIES

150 2.83
200 1.59
250 1.02
300 0.71

Based on a minimum forcemain flushing velocity of 1.0 m/s the maximum forcemain

diameter should be 250 mm. The elevation of the Mackus Road Pumping Station is

174.32 ©2004
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