


61 2 Clyde Avenue West Vancouver 
British Columbia, Canada V7T 1 C9 

Telephone: 604-922-3255 Fax: 604-922-3253 
E-mail: dkeng@dayton-knight.com 

Dear Mr. Uee: 

Further to your instructions we re-Design Study into one 
document. 

Enclosed is our final report on the astewater Diversion. 

The preferred option is conch Lagoon system and 
to design, construct and conve ne facility along 
what is referred to in the rnent, for a total estimated cost of 
$3,680,000 (includes conting mistration at 20% and net GST at 
3%). 

As always, we have enjoye e this opportunity to thank 
you and your staff for this assist the city with the 
implementation of this 





- 
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6.1 Concept Cost 
6.2 UnitRates 

re-design Cost Esti 

APPENDICES 

1. References 
2. Geonorth Engineering Lt 

ain Route at Highway 16 

C, Additional Asse 

5. Blackbum Effluent Flow Data 
6. PW 1 1 5 Pumping History 

- - -  
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7. Video Inspection R 

FIGURES 

Blackbum Lagoon 
Pump Stations - A 

Bowl Area - Alternative 
Bowl Area - Alternative 
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ssioned and all flows 

new forcemain and trunk 

The existing Mackus Roa pump station is to 

be constructed at the 

The Lansdowne Roa 

A recently complete 

concluded that the optimum ws to the Lansdowne 

Wastewater Tre 

The cost estimate for the een estimated in a Concept 

Study by others at $13 8 

The initial scope of this assi option includes: 

- Construction of a lift station (&5 

connecting forcemain to 

- Upgrading of the existin station (k50 Lls) to handle 
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projected fitwe 

- Construction of a gravity 

Blackburn sewerag 

- Upgrading of som le increased flows from 

The following 

- Population - 5,00 

@ Four alternative ce of flows from the 

Mackus Road P 

Based on the initial ali nt was along the south side of 

The original geotechnical assi ity conditions in the area of 

the proposed sewer main rout 

At a meeting in Sept ays gave their approval in 

principle to the Highw ion of satisfactory slope 

inclinometer results o 
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Geotechnical issues associate gest single challenge in 

cmying out the wo 

The first report ad urteen test pits. From that report, 

the most significant otential slide areas exist. 

These are: 

south of Highway 16. 

An area east of 

above the Highway. 

Following meetings wi 

agreed that further inv 

further work was agre 

installation of some sl 

A final meeting with that meeting, approval in 

principle was obtaine n of a sewer pipeline 

along the Highway 1 at that meeting are 

implemented. Thos ith inclinometers occur 

for at least a 1 year nt of the ground in the 

slide zone area. 

After about a year following instal ovement was recor ed in one of the 

inclinometers. The Hig ion was therefore abandoned from further 

consideration. 
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reconnaissance occ 

b) Bowl Area 

Four alternative ro will involve the 

installation of 2 excavation or 

directional drillin 

Various pumping o tions were investigate 

- Two separate stations 

- Two pumps in series in o 

- One high hea 

Given the added cost of t  

option, the City decided to r 

Wastewater Treatment 
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The analysis conclu 

- The estimate e t  ity including nitrification 

is $4,035,000. 

- The estimated cost for urnping stations to 

The preferred op 

tion to convey 

stimated cost of 
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1.1.1 Overview 

The existing sewage 

for treatment to the trunk gravity sewer 

as been initiated to 

reduce the volume 

WVVTC has suffic 

provided in the Re 

The Mackus Road sewage proximately 24 years old and services a 

population of about 500. The station receives sewage lackburn area and 

pumps it up to a high point on 

through sewers to the 

need of replacement. 
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arent that the Concept 

1.1.3 Key Activities 

Key activities or capital works ass tion are as follows: 

implement and co 

Q decommission la 

construct sewag 

construct 

sewerage area to Lansdown Roa 
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lackbum sewerage area 

1.2.1 Initial Scope 

The initial scope of 

new station (*50 Lls) to 

Construction of a gravity 

Figure 1 illustrates a key ed at the end of this 

document .) 

The upgraded Mackus Roa similar to those in 

other parts of the 

connection to the existing 

under two different scen 

Initially the lift station 

ulation of 3,000 for the interim period until 

a, From 2003 onward re area collection system for 

treatment at the Cit eatment Centre. The design 

population at that t 
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Area. A copy of Ge 

2 as Report A. 

Subsequent to that wo 

Highways initially in 

s was done and a 

copy of our report is 

16 alignment as the 

At a fixther meeting wi 

on the three known slid s further comment 

ork was authorize 

endix 2 addresses these 

findings. 

At a meeting in September 200 1 with 

approval in principle to the Hi ing a continuation of satisfactory 

slope inclinometer results over a l -ye 
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The City's population esti area is a serviced 

population of 1,800. atively slow due to limite 

water supplies in the area. T 

sufficient capacity to service a 

Population growth of rence 1). Due to recent 

opulation growth rate 

could be assumed to odd  result in a population 

of 5,000 in 25 years. 

The following table s 

I I I I I I I I I System Design I 

*ADWF = Average Dry Weather Flow 

*PWWF = Peak Wet Weather Flow 
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Capacity 

1. 

1998 
2024 

55 
77 

B ,800 
5,000 

450 
1,750 

250 
350 

5.2 
20.3 

4,500 
3,500 

52 
41 



From Table 2.1, it 8 to 2024 will increase 

er 20% of the 1.998 

value to produce a re an aggressive 

The 5,000 populatio 

(the value adopted 

ratio of 2 equates to 40.5 Vs. 

Provided the City i in the area, then the 

At a meeting with the 

been repaired and that 

Effluent Flows from 

maximum flow in 2 

reviewing rainfall i 

The City commissione he recommendations of 

that study include 

a) upgrading ole structures, cappinglsealing of 

roofing manholes subject to 

being overtopped by stom water. 

b) Upgrading pipe, as determined by the 1 91 television camera work (if not already 

done). 

- -- 
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c )  

d> 'ng spring snowmelt in 

e) s we installed and 

0 

Some of this work 

The following data is su ix 1, Reference 1). 

2.3.1 Pumping Stations 

ing station at existing 

residences along Foreman an 

duty11 standby 

acity of 50 Lls, with 1 duty11 

2-32  Pipelines 

Forcemain from the existing e high point on Graves Road 

-- - 
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om intersection s urn Road to a high 

point on Hwy. 16 

Sanitary sewer siphon co 

200 

1 

- Length, rn 

These concept details are illustrate 
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Sewers: 

Forcemains: 
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3.1.1 Existing Station 

Pertinent data regarding the existing station 

DesignTDH: 

o Average present ow into station: 

It is interesting to note that ent station of 50 

the design flow for the new cause of the previous 

tion for the catchment 

area. 

From data provided by the City ( 

43.4 us. 
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3.1.2 Design Requirements 

into the Core Area 

ecause the existing 

and the anticipate 11 50 Us, the required 

pump capacity for th 

difference between The existing TDH is 

29.6 m (97 feet). F 

This difference can 

a) Closing ischarge valves e earlier years to reduce extra 

headloss or. 

b) perating at greater 

c) 

These options shoul ge. For now a station 

with 2 pumps, each considered. The 

possibility of raisin so be investigated as the 

station sump is unusually de 
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Geotechnical 

A test pit was ex 

results of this test 

material encount e 

encountered in th 

Options 

There are various 

pumping stations. 

Option 1 : 

s Wet Well - 

Dry Well - none 

Option 2: 

Wet Well - 

Dry Well - Valves below grou 

Option 3 : 

Wet Well - 

Dry Well - Valves in an above 

Option 4: 

Dry Well - Valves in an above 

Option 5 : 
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Dry Well - 

Option 6:  

Wet Well - statio 

Dry Well - None 

A conceptual figure ations is included as 

From discussions 

restraints. 

For Option 3, the va uilding or kiosk and the 

pumps in a wet well oes not require to 

access the wet well. in a wet well is the need to 

remove it for servicing. 

Option 4 is a refinement of uilding structure over 

the wet well. A partition wal le the electrical kiosks to be 

located in a separate room. et well facilitates 

removal of the pumps. les visual inspection of the 

pump operation. The o sed ventilation requirements. 

For Option 5 ,  the classification y well as a confine space entry can be mitigated 

by constructing a stairway into aving a ladder access. 

- -- -- 
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This typically signific o so in this application 

where the inlet sewer 

Flygt Canada manufa in the wet well and all 

the valves in an abov oes not address all the 

We have based out e of station arrangement. 

station applications 

versus multiple ed on in Chapter 5 

and referred to i 

3.2.1 Design Requirements 

The concept study not esigned for a maximum 

50 Us, 5 l/s can support 

500 people. From a r lots in the area this is 

considered a more t tates this flow is the 

associated forcemai than 100 mm to 

minimize the potenti in used) and also still 

achieve an adequate emain, the minimum 

discharge is 7.5 11s ed for this section of 

the project. (For a diameter of 84 mm 

is required.) 

The concept study in lameter of 150 an ich for 5 11s would only provide a 

velocity of 0.27 d s .  This is not sufficient to 
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flow. The control (max 

considered to b 

In summary, for this 

forcemain will be us 

3.2.2 Options 

Two options have been considere 

a) Use of exist 

b) Stand-alone 

The screened sewage channel was reviewe ossible suitability for use 

as a wet well s 

Using the critical inflow of 3.75 lls the net critical incoming ow per cycle is 1.875 Us. 

Using 8 pump statslhour this results in a wet wel uirement of less than 1 m3. Over 3 

m3 is available. It woul le to use the screened sewage wet well as a 

wet well sump. 

-- -- - 
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sewage slab is 6 

cover depth of 2 

For pumps located in 

above the floor level ng would then extend 

down through the flo cover of 2.25 m 

occurs. (Reduced co 

b) 

ptions for consideratio tation as outlined in 

ackbum would be a 

submersible wet well stati use the valves and 

electrical kiosks (in separ 

Given that the existing lding is in excellent con erlheat, and a screened 

sewage channel that co is option be adopted. 

3.2.4 Blackburn Remediation 

After construction and co ing Station the existing 

lagoons should be emptie ne contact tank 

demolished. The operati ent inside removed). 

Two options are available regarding 

a) Allow them to dry out to at ent for landfilling and transport 

the material off site to the 1 r use as a soil amendment. 

-- - 
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Either option could be a endment has the 

advantage of providing an env 
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Gene 

The alignment optio sewerage system 

From the Mackus Roa s Highway 16 and to 

y gravity to a tie-in point in the 

The 100 mm diamet ge Treatment Plant 

would follow Shell are gravel surfaced 

additional 175 rn 

Once across Highway 16 the forcemain woul 

NM63D located approxi intersection of 6-raves Road and 

-- - 
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The selected concept re ump Station to a tie- 

in point on the City's ex 

4.3.1 Alternate A l imen t s  

Four alternative alignments were cons 

Road Pump Station to ents aye as follows: 

s Alternative 1 - no tation) to 

Correctional Facility (tie-in). 

Alternative 2 - Sou 

Correctional Facility t 

Alternative 3 - Wailw eatment Plant with a 

Fraser River crossing 

Alternative 4 - Ali d Gum Road to 

Blackburn Reservoir. 

4.3.2 Initiallv Selected Alignment 

The alignments were reviewed art dated August 30,2000 

(Appendix 3). gnment is Alternative 2. 

The alignment is summarize 



ing of about 1050 m of 

the Mackus Roa 

ole and flow by gravity to 

The gravity sewer section ariboo Road to the start of the 

4.3.3 Hydraulics 

The future flow from the the Concept Study 

report is 50 l/s and we have v see Section 2.1). Table 

4.1 provides forcemain veloc 

I Pipe (rnrn) Diameter I Velocity 

Based on a minimum fo 

diameter should be 250 Pumping Station is 
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