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1.

Background
Three intake/water treatment plant sites, sites No. 1, 3 and 5, have been selected for more detailed
investigation.

2.

Objective
The objective is to identify the water transmission and distribution requirements and strategy
from the treated water pump station at the treatment plant to the connection points for each of the
service areas for each of the three intake/WTP sites. At this point we need to determine the
significant differences in transmission and distribution system requirements between the three site
options to be used in the comparative assessment of the overall merits of the sites.
Once the preferred site is chosen, the full transmission/distribution network requirements will be
determined for the various design demand conditions.

3.

Role of Supply Sources and Pressure Zone Strategy
The primary source of water for each of the service areas within AWS is groundwater. The
service areas included for future design purposes are the existing AWS service areas of the City
of Parksville, the Town of Qualicum Beach, and the Regional District Local Service Areas in
Nanoose and French Creek. It is expected that each service area will maintain control of its own
groundwater sources, which, in the great majority of cases, feed directly into the various
distribution reservoirs. In most cases, the groundwater requires minimal treatment and therefore
will likely be the lowest cost water source.

1
file: AE-0942 Technical Memoranda: Site Development – Water Transmission

The balance of the total water demand will be met from the new surface water source, which
would supply bulk water into the City of Parksville water distribution system, as required to keep
the two main reservoirs at Springwood and Top Bridge Park full. Both reservoirs are at TWL
74 m, so this level will control the discharge pressure from the treated water pump station at the
treatment plant.
The Qualicum Beach and French Creek service areas will be supplied from the Springwood
Reservoir via a booster pump station, with the Qualicum Beach and French Creek supplemental
surface water supply going to the Village Way and Church Road reservoirs. This part of the
transmission system is the same for all three intake/WTP sites and has therefore not been
considered in this analysis.
The Nanoose service areas will be supplied from the Wallbrook Pump Station on Northwest Bay
Road, to be completed by the RDN in 2010. This pump station pumps to the Fairwinds
Reservoirs, from which the rest of the Nanoose service areas are served. This part of the
transmission system also is the same for all three intake/WTP sites and has therefore not been
considered in this analysis.
Redundancy and reliability for the bulk water transmission system is inherent in the fact that a
substantial groundwater source is available in case of failure of any surface water supply
component. Therefore, only single transmission mains are proposed to connect to the distribution
systems.
It is not considered reasonable to have dedicated transmission mains from the supply source to
each of the service areas. It is proposed that the transmission mains feed into the City of
Parksville distribution grid, with improvements made to provide capacity within the distribution
system to supply bulk water to the AWS service areas beyond the City distribution system. Bulk
water quantities supplied would be measured from a master meter at the treated water pump
station and meters into each of the AWS service areas outside the City, with the City bulk water
supply being calculated as the difference.
4.

Transmission System Modeling
The water systems of the City of Parksville, Town of Qualicum Beach, and RDN systems in
Nanoose and French Creek were consolidated into a single WaterCAD model. The model
incorporates all groundwater well supplies considered to be suitable as primary water supply
sources and connected to the appropriate reservoirs in the distribution systems. All reservoirs,
pump stations and pressure reducing stations were incorporated into the model.
Several supply scenarios were modelled for each of the proposed surface water intake sites, as
follows:
A.

High end of total water demand range for 2050 projections
2
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B.
C.
D.

Low end of total water demand range for 2050 projections
With participation of Qualicum Beach
Without participation of Qualicum Beach

The water demand conditions were determined in Discussion Paper 3-2.
5.

Transmission/Distribution System for Site # 1
For WTP Site # 1 we have considered two intake site options. Intake Site # 1A below the
crossing of Highway 19 and the E&N Railway and intake Site # 1B on the west bank of the river
immediately upstream from the Highway 19A bridge (the same intake site as Site # 3). Site # 1A
would dictate a new transmission main to Parksville via Martindale Road taking advantage of the
same river crossing trench as the raw water main from the west bank intake location to the WTP
site. Site # 1B would dictate a new transmission main to Parksville via Highway 19A taking
advantage of common trench installation with the raw water main from the intake site to the WTP
site and avoiding an expensive river crossing in rock by suspending the new water mains from the
Highway 19A bridge.
The new transmission and distribution mains required to connect from WTP Site # 1 to existing
distribution are shown in red on Figures 7 and 8 for the two intake site options. The pertinent
existing infrastructure is shown in blue. New main sizes shown are for the high demand condition
and are the same for inclusion or exclusion of the Town of Qualicum Beach. Cost estimates for
these scenarios are presented at the end of this memo.
Transmission to Parksville, French Creek and Qualicum Beach
For the Intake Site # 1A option (Figure 7), the transmission main from the treated water pump
station will follow the E&N Railway right-of-way along the toe of the railway embankment,
under the bridge and across the river in the same trench with the supply main from the intake
which will be situated on the west bank of the river. The transmission main then heads over to
Martindale Road via the railway ROW and across Lot 13, Plan 20938, DL 128. Apparently an
informal bike path used by the public to access the west portion of Top Bridge Park crosses this
lot, and it may be possible to combine a pipeline right-of-way with the path. From Martindale, a
new distribution main will follow Stanford Avenue to Shelly Road, and connect to the 200 mm
dia. main on Shelley and the 300 mm diameter main along Highway 19A. The Stanford Avenue
right-of-way is not continuous between Martindale and Shelly and needs to be secured for this
alignment. The new distribution main will continue along Stanford Avenue to connect to the 250
mm dia. main on McVickers Street and to the 250 mm dia. Main on McCarter Street.
For the Intake Site # 1B option (Figure 8), the transmission main from the WTP site will require a
right-of-way along the northwest property line of the City Public Works Yard, then follow
Herring Gull Way to Industrial Way, and Industrial Way and Highway 19A across the bridge to
Martindale Road. The main will then continue south on Martindale Road until Stanford Avenue,
from where the alignment will be the same as for Intake Site option 1A above.
3
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At Springwood, there will be a booster pump station for further transmission beyond the City of
Parksville to French Creek and Qualicum Beach. The transmission alignment and sizing beyond
the Springwood Reservoir is the same for all three intake/WTP site options, and transmission or
distribution upgrading required past this point has therefore not been considered in this
assessment. This will be considered for the final preferred option.
Transmission to Nanoose
For the Intake Site # 1A option (Figure 7), the new main from the treated water pump station to
Herring Gull will require a right-of-way along the northwest property line of the City Public
Works Yard. Transmission to the RDN service areas in Nanoose requires a new main following
public right-of-way along Herring Gull Way and Franklyn Gull Way to Industrial Way, where it
would interconnect with the existing 350 mm dia. main at the end of Industrial Way, which
connects to the Top Bridge reservoir.
For the Intake Site # 1B option (Figure 8), transmission to Nanoose will branch off from the new
main into Parksville along Highway 19A by interconnecting to the existing 300 mm dia. main on
the other side of the highway, and by completing the 300 mm dia. main via a new right-of-way
across the Trailer Park (Lot 3, Plan 6885, DL125) and adjoining Lot 1, Plan 28271, DL125.
From the Wallbrook pump station into Nanoose the transmission alignment and sizing is the same
for all three intake/WTP site options, and transmission or distribution upgrading required past this
point has therefore not been considered in this assessment. This will be considered for the final
preferred option.
6.

Transmission/Distribution System for Site # 3
The new transmission and distribution mains required to connect to existing distribution are
shown in red on Figure 9. The pertinent existing infrastructure is shown in blue. New main sizes
shown are for the high demand condition and are the same for inclusion or exclusion of the Town
of Qualicum Beach. Cost estimates are presented at the end of this memo.
Transmission to Parksville, French Creek and Qualicum Beach
From Martindale, a new distribution main will follow Stanford Avenue to Shelly Road, and
connect to the 200 mm dia. main on Shelley and the 300 mm diameter main along Highway 19A.
The Stanford Avenue right-of-way is not continuous between Martindale and Shelly and needs to
be secured for this alignment. The new distribution main will continue along Stanford Avenue to
connect to the 250 mm dia. main on McVickers Street and to the 250 mm dia. Main on McCarter
Street.
At Springwood, there will be a booster pump station for further transmission beyond the City of
Parksville to French Creek and Qualicum Beach. The transmission alignment and sizing beyond
4
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the Springwood Reservoir is the same for all three intake/WTP site options, and transmission or
distribution upgrading required past this point has therefore not been considered in this
assessment. This will be considered for the final preferred option.
Transmission to Nanoose
The existing 250 mm and 300 mm diameter mains near the existing intake on Turner Road need
interconnecting. From Martindale, a new transmission main will run along Highway 19A, across
the bridge to Tuan Road and from Resort Drive to Northwest Bay Road, to provide a parallel
transmission main to the existing 300 mm main to feed the RDN service areas on the Nanoose
Peninsula via the Wallbrook pump station. A right-of-way will be required across the Trailer
Park (Lot 3, Plan 6885, DL125) and adjoining Lot 1, Plan 28271, DL125, otherwise a longer
alignment following public roads will need to be chosen.
From this point into Nanoose the transmission alignment and sizing is the same for all three
intake/WTP site options, and transmission or distribution upgrading required past this point has
therefore not been considered in this assessment. This will be considered for the final preferred
option.
7.

Transmission/Distribution System for Site # 5
The new transmission and distribution mains required to connect to existing distribution are
shown in red on Figure 10. The pertinent existing infrastructure is shown in blue. New main
sizes shown are for the high demand condition and are the same for inclusion or exclusion of the
Town of Qualicum Beach. Cost estimates are presented at the end of this memo.
Transmission to Parksville, French Creek and Qualicum Beach
From Highway 19A, a new distribution main will follow Shelly Road to Stanford Avenue, and
connect to the 300 mm diameter main along Highway 19A. The Stanford Avenue right-of-way is
not continuous between Martindale and Shelly and needs to be secured for this alignment. The
new distribution main will continue along Stanford Avenue to connect to the 250 mm dia. main
on McVickers Street and to the 250 mm dia. Main on McCarter Street.
At Springwood, there will be a booster pump station for further transmission beyond the City of
Parksville to French Creek and Qualicum Beach. The transmission alignment and sizing beyond
the Springwood Reservoir is the same for all three intake/WTP site options, and transmission or
distribution upgrading required past this point has therefore not been considered in this
assessment. This will be considered for the final preferred option.

Transmission to Nanoose
A new transmission main will follow Turner Road and Shelly Road to Highway 19A. From
Shelly, a new transmission main will run along Highway 19A, across the bridge to Tuan Road
and from Resort Drive to Northwest Bay Road, to provide a parallel transmission main to the
5
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existing 300 mm main to feed the Nanoose Peninsula. A right-of-way will be required across the
Trailer Park (Lot 3, Plan 6885, DL125) and adjoining Lot 1, Plan 28271, DL125, otherwise a
longer alignment following public roads will need to be chosen.
From the Wallbrook pump station into Nanoose the transmission alignment and sizing is the same
for all three intake/WTP site options, and transmission or distribution upgrading required past this
point has therefore not been considered in this assessment. This will be considered for the final
preferred option.
8.

Comparative Cost Estimates
The transmission/distribution requirements between the WTP and the Springwood Reservoirs for
the high demand scenario are the same for each intake/WTP site option, with and without
participation of the Town of Qualicum Beach, as the Qualicum Beach groundwater capacity
pretty well takes care of the projected high Qualicum Beach maximum day demand for 2050.
For the low demand scenario with participation of Qualicum Beach the system between the WTP
sites and the Springwood Reservoirs requires only very minor transmission improvements for
Sites # 1A and 1B and some simple interconnections for Sites # 3 and # 5, as the French
Creek/Qualicum Beach groundwater supply will be able to supply the 2050 maximum day
demands without any surface water supply contribution. Without Qualicum Beach participation,
these requirements increase, but are still substantially less than those for the high demand
scenario.
To determine the impact of the transmission/distribution system improvements required for each
intake/WTP site option, we have used the requirements for the high demand scenario.
Tables 1, 2, 3 and 4 show the comparative cost estimates for the transmission/distribution system
improvements required for each the intake/WTP site options, Site # 1A, # 1B, #3, and # 5,
respectively. It should be noted that the improvements listed only apply to the system between
the WTP site and the Nanoose connection at the Wallbrook pump station and the Qualicum
Beach/French Creek connection at the Springwood Reservoir. Improvements required beyond
these points are the same for each intake/WTP site and will only be determined for the final
preferred option.
The costs shown are to a 2010 base for local construction costs. The pipe installation unit costs
allow for pipe and all fittings and appurtenances, such as tie-ins to existing, branch and line
valves in chambers, air valve and drain assemblies, 1 metre minimum cover, an average of 25%
rock excavation, imported backfill, medium complexity with respect to dealing with existing
underground utilities, and full pavement restoration. No allowance has been made for
contingencies, engineering costs, or any administration, or financing costs. GST or HST is not
included.

6
file: AE-0942 Technical Memoranda: Site Development – Water Transmission

Table 1. Site # 1 – Intake Site # 1A. Transmission/Distribution Costs (Figure 7)
Pipe
No.
1
2
3
4
5
6

Length
(m)
275
835
2585
375
67
660

Diameter
(mm)
450
400
600
500
300
450

Location

Unit Price

WTP – Herring Gull
Herring Gull – Industrial Way
WTP to Stanford via Martindale
Stanford, Martindale to Shelly
Martindale, Stanford to 19A
Stanford, Shelly to McVickers

500
450
650
550
350
500

$137,500
375,750
1,680,250
206,250
23,450
330,000

7

560

400

Stanford, McVickers to McCarter

450

252,000

TOTAL

Extension

$3,005,200

Table 2. Site # 1 – Intake Site # 1B. Transmission/Distribution Costs (Figure 8)
Pipe
No.
1*
2*
3*
4
5*
6

Length
(m)
275
480
1245
50
990
300

Diameter
(mm)
750
750
600
300
600
300

7

70

8

Location

Unit Price

Extension

WTP – Herring Gull
Herring Gull – Industrial Way
Industrial W & 19A to Resort W
19A crossing to Resort Dr.
19A, Resort Dr. to Martindale
Resort Dr. to NW Bay Road

500
500
400
2000
400
350

$137,500
240,000
498,000
100,000
396,000
105,000

300

Martindale, 19A to Stanford

350

24,500

375

500

Stanford, Martindale to Shelly

550

206,250

9

660

450

Stanford, Shelly to McVickers

500

330,000

10

560

400

Stanford, McVickers to McCarter

450

252,000

TOTAL

$2,289,250

* Unit prices for these sections reduced by $250/m to account for common trench installation
with raw water supply main. The cost of the raw water supply main is not included in the
transmission/distribution main cost estimates presented in this memo, but will be included in
the intake/supply main cost estimates presented elsewhere.

Table 3. Site # 3. Transmission/Distribution Costs (Figure 9)
Pipe
No.
1

Length
(m)
30

Diameter
(mm)
450

Location
Connection 250 & 300 Turner
7
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Unit Price
500

Extension
$15,000

2
3

1450
300

250
250

325
325

362,500
97,500

500
450

19A, Martindale to Tuan
Resort Dr to NW Bay Road
WTP – Martindale –Stanford to
Shelly
Stanford, Shelly to McVickers

4
5

585
660

550
500

321,750
330,000

6

560

400

Stanford, McVickers to McCarter

450

252,000

TOTAL

$1,378,750

Table 4. Site # 5. Transmission/Distribution Costs (Figure 10)
Pipe
No.
1
2
3

Length
(m)
580
1630
300

Diameter
(mm)
600
250
250

4

785

5

560

Location

Unit Price

Extension

650
325
325

$377,000
529,750
97,500

400

Shelly R, Turner to 19A
19A, Martindale to Tuan
Resort Dr to NW Bay Road
Shelly/Stanford, 19A to
McVickers

450

353,250

400

Stanford, McVickers to McCarter

450

252,000

TOTAL

$1,609,500

By comparison, the estimated costs for transmission/distribution upgrades required to satisfy the
low 2050 demand scenario between the Intake/WTP site and the connections to Nanoose at
Wallbrook pump station and to French Creek/Qualicum Beach at the Springwood reservoir are
the following:

Site # 1A
Site # 1B
Site # 3
Site # 5

With Qualicum Beach
$291,850
$291,850
25,000
20,000

Without Qualicum Beach
$1,031,700
$1,000,000
204,925
115,000

The full transmission/distribution system requirements for the 2050 high and low demand
scenarios will be determined for the preferred Intake/WTP site once that is determined.
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Figure 5-3
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Bob Wallwork, P.Eng. and
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FILE:

N13101242.001

SUBJECT:

Englishman River Intake/Water Treatment Plant Shortlist
April 12, 2010 Site Visit and River Stability Assessment

ATTENDEES: The site visit was attended by:
Bob Wallwork, P.Eng. ................................. EBA Engineering Consultants Ltd.
Shelley Higman, P.Eng./P.Geo.................. EBA Engineering Consultants Ltd.
Matt Henney, P.Eng..................................... Associated Engineering (B.C.) Ltd.
Keith Kohut, P.Eng. .................................... Associated Engineering (B.C.) Ltd.
Tony Koers, Ph.D., P.Eng. ......................... Koers & Associates Engineering Ltd.
1.0

INTRODUCTION
The three proposed intake sites were discussed briefly at Koers’ offices prior to the site
visit which commenced about 9:45 a.m. The sites were visited starting at the uppermost
site (#1) and working downstream. The Englishman River near Parksville (Sta 08HB002) was
in recession following a recent storm event which saw the river peak at 52 m³/s on April 8th
at 3:00 a.m. The flow had dropped to 13.6 m³/s at noon on April 12th and was falling at
about 0.06 m³/s per hour during the site visit.
The floodplain has been reviewed based on the 1985 Provincial Floodplain Mapping for
the Englishman River including sheets 3 and 4, which cover the lower two sites (#3 and #5)
and sheet 7, which covers the upper site (#1).
Site #1
The river intake for this site is near the Highway 19 Bridge and the Esquimalt and
Nanaimo Railway (ENR) Bridge, now operated by CP. Koers surveyors were in the field
surveying a river cross-section between the bridges using an inflatable boat and tether
line across the river. This site is in a stable, bedrock controlled river reach and near the
downstream end of a moderate river bend. The bed comprised gravel, cobble and small
boulders on the right side (viewing in the downstream direction) of the channel with
bedrock exposures all along the left bank, as well as some within the wetted channel.
This reach of the Englishman River is relatively steep and fast flowing with several rapids
in the reach. Preliminary site plans had indicated an intake location on the right bank
upstream of the bridges and adjacent to the highway embankment, however, that location
lies mostly in the floodplain, on the inside of the river bend, and is therefore not suitable
due to the potential for sediment accumulation at the intake.
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The intake would be located on the left (west) side of the river on the outside of the bend
where the river thalweg is located, Figure 1. Several possible intake locations are being
considered for Site 1 extending from about 60 m upstream of the Highway 19 centreline to
about 60 m downstream of the centreline. Deep pools along the left bank would provide
good locations for a riverbank intake on a stable rock foundation. Exact siting of the intake
would be determined based on the river cross section surveys undertaken by Koers together
with access permissions from the ROW holders. The water supply pipeline would cross
under the river bed, possibly within the ENR right-of-way, pass up the slope and follow the
north side of the railway embankment to the proposed water treatment site in an old
gravel pit site. The 200-year flood level at the intake site is approximately 15.5 m (GSC) at
the west pier of the highway bridge. The intake would be notched into the bedrock slope
with an upstream guide wall transitioning into the slope. Screens would be parallel to the
flow to minimize debris and fish attraction.
Rapids in this fast flowing river reach could potentially generate frazil ice which could enter
the intake area. Frazil ice occurs in turbulent water that has become supercooled by a small
fraction of a degree. When first produced, frazil ice particles are very adhesive and can
adhere to one another, forming large masses which can adhere in turn to other objects such
as metal trashracks or intake screens. With considerable lakes in the Englishman River system
and the Arrowsmith Reservoir, there will be some moderation of winter temperatures and it is
unclear what risk frazil ice may pose in the intake design. In most years the mean flows during
the winter appear to be in the 15 m³/s to 30 m³/s range, with rain and rain on snow events
dominating the hydrograph regime. Low winter flows are in the 2 m³/s to 3 m³/s range and
therefore more susceptible to ice development during a prolonged cold snap.
Measures to control potential frazil ice should be considered for the Site #1 intake due to
the presence of rapids in close proximity to the proposed intake location. Such measures
can include development of a diversion pool to drown out the rapids and reduce velocities
to 0.6 m/s or less during winter operation and thereby permit development of a stable
ice cover. The diversion pool could be developed by means of a submerged sill or weir
across the river. The provincial floodplain mapping does not extend upstream of the
highway bridge although there does not appear to be any existing development which could
be impacted by backwater effects associated with development of a diversion pool at Site 1.
Alternatively, the diversion pool could be developed by excavation of the riverbed to create
a pool which would perhaps be more favourable from a fisheries perspective and would
also eliminate potential backwater effects. The downside to excavation is that it could be
largely in rock and thus expensive.
Sediment transport is expected to be higher in this reach; however, spiral flow currents
should direct much of this material to the inside of the bend opposite the intake.
All in all, this is a good location for a river intake, the only major concern being the
potential for frazil ice due to the presence of rapids near the intake site.
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Site #3
This site is located on the left (west) bank, immediately upstream of the Highway 19A Bridge,
and is currently occupied by a motel complex. The intake site on the west bank is also
on the outside of a river bend in a stable reach of the river, Figure 2. For a distance of
approximately 70 m upstream of the bridge, the left riverbank is characterized by a steep,
undercut bedrock exposure which extended approximately 2 to 3 m above the river level
during the site visit. The bedrock is obviously erodible, likely a conglomerate rock, and the
undercut appears to extend about a metre back from the vertical bank face, near water level.
Protruding portions of the bankline result in some flow separation along the bank and
consequently some weak back eddies were observed. This would make a very good location
for a riverbank intake and is some 160 m downstream of the nearest rapids, which should
be sufficient distance to eliminate potential frazil ice issues. The location on the outside of
a river bend is also favourable as surface flows, low in sediment concentration, are directed
to the outside of river bends while bottom flows, with higher sediment content, are directed
to the inside of the bend, away from the intake location.
The bedrock on the left bank peters out about half-way along the river frontage for the
subject property as evidenced by a leaning tree which is being undermined by the river.
Approximately 60% of the proposed site is within the 200-year floodplain of the
Englishman River. The development area on the proposed site may not be sufficient to
satisfy the requirements for the water treatment plant. A small tributary, Shelley Creek,
enters the river along the left bank near the upstream limit of the proposed site.
The associated Shelley Creek wetland coincides with the Englishman River floodplain on
this property and extends in a southwest direction beyond Martindale Road, which
forms the west boundary of the lot. While this wetland area is not currently slated for
development, the developable area is tight and it may be necessary to encroach into the
Shelley Creek wetlands. Should this be the case, enhancement of the wetlands will be provided
as compensation. Based on EBA experience, such encroachments into sensitive areas could
prove to be problematic in terms of development approvals from the regulatory agencies.
The Englishman River is highly confined at the Highway 19A Bridge crossing, which will
likely govern backwater flood levels throughout this area. Consequently, any infill of the
floodplain deemed necessary for development of the water treatment plant is expected to
have only a very minor impact, if any, on river flood levels further upstream.
The riverbank intake at this site would be similar to that proposed for Site #1. The supply
pipeline would not have to cross the river at this location but would likely follow the
floodplain boundary around the Shelley Creek wetland or run up the bank to the proposed
water treatment site.
Considering all factors, from a hydraulic standpoint, this is probably the most favourable of
the three sites under consideration as it has little impact to floodplain conditions and is at
low risk with respect to frazil ice issues.
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Site #5
The last site inspected, north of Turner Road at the north end of Martindale Road,
is immediately downstream of the existing river intake on a relatively straight reach of
the river, Figure 3. This reach has a very gradual bend towards the west so the proposed
intake would be on the inside of the proposed bend and potentially susceptible to sediment
accumulation at the intake. The existing intake is an infiltration gallery type which relies on
air back flushing to maintain flow capacity. We understand there are some operational
issues in terms of siltation at this site, though all sites will likely experience the same
problem given that the silt source (believed to be the silt till bank confining the Englishman
River at Reach 6E) is upstream of all sites under consideration. The riverbed in this area is
gravel and cobbles and the adjacent riverbank (west side) shows an abundance of sand.
The property is vacant and well treed. An overflow channel appears to run through the
middle of the property, parallel to the river, as indicated on the floodplain mapping.
Some bank erosion is evident in this reach likely due to the abundance of sand in the
channel banks. Riprap has been used to stabilize the channel banks in this reach,
particularly the east bank.
Over 80% of the site is within the 200-year floodplain of the Englishman River leaving less
than 4,000 m2 for the water treatment plant. The floodplain in this reach is broad and
includes a large region with indeterminate flood levels on the right bank that is up to 600 m
wide, although just downstream of the subject property the floodplain is restricted to a
width of approximately 115 m on the right overbank. While the floodplain is labelled as
indeterminate, the flood level isograms for this river reach terminate at Plummer Road
which hugs the right riverbank downstream of the Highway 19A Bridge crossing. The road
crest elevation is lower than the Flood Construction Level (FCL) but approximately equal
to the 200-year flood level without the freeboard allowance. Therefore the 200-year flood
appears to be effectively constricted by the road grade on the east bank such that the only
effective floodplain is that on the west side of the river. Consequently, any future infill
development of the floodplain on the left bank has the potential to impact flood levels
further upstream. Such impacts would be less for infill in the northwest corner of the
property which is furthest from the river channel. The east riverbank adjacent to Plummer
Road has been partially armoured with riprap so the right bank can be considered a hard edge
at this location. Some riprap is also evident along the west riverbank at the existing intake.
Based on the above floodplain assessment, infill of Site #5 to develop the water
treatment plant will likely have an impact on upstream flood levels though the magnitude
of the impact will depend on the location and extent of the floodplain infill.
Minor encroachments, well removed from the channel, will likely not have significant impacts.
Residential property between this site and the Highway 19A Bridge crossing is all outside of
the floodplain so minor changes in flood level are unlikely to have significant impacts to
these properties. However, any increase in flood levels will likely prove to be detrimental to
Plummer Road, which is within the active floodplain.
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Floodplain analysis using a numerical model, such as HEC-RAS, is recommended to
evaluate potential floodplain impacts should this site be chosen for development.
Considering the operational problems with the existing intake, this is probably the least
favourable of the three sites under consideration.
2.0

DESK-TOP HYDROGEOLOGICAL ASSESSMENT
EBA reviewed the following information to assess the potential for subsurface conditions
within Englishman River Site #5 to be suitable for supplying municipal water:


Description of the existing municipal intake near Site #5 by Rick Corbett in his email
to Shelley Higman dated April 29, 2010;



Associated Engineering (Associated) Record of Meeting dated April 12, 2010 for
Associated file no. 092356.01.P04.00;



Associated Record of
no. 092356.01.E03.00;



Associated Discussion Paper dated March 12, 2010 regarding Arrowsmith Water Service,
Englishman River Water Intake Study, Phase 1 – Conceptual Planning, Discussion Paper 4-4 –
Water Treatment Plant Site Development Considerations;



Koers & Associated Engineering Ltd. (Koers) memorandum dated March 23, 2010
for Koers file no. 0942 regarding Arrowsmith Water Service, Englishman River Water Intake
Study, Intake/Water Treatment Plant Site Shortlist;



BC Ministry of Environment (MoE) logs for registered water well tag nos. 19140,
27387, 36426 (near Site #1), 21837 and 98010 (near Site #3), and 51959 (near Site #5);



Pacific Hydrology Consultants Ltd. (Pacific Hydrology) letter dated April 1, 1983 to
Town of Parksville regarding Results of Test Drilling, Englishman River Intake Site;



Pacific Hydrology letter dated March 14, 1983 to Town of Parksville regarding Digging of
Test Pits near the Englishman River Intake;



Geological Survey of Canada Map 1112A Surficial Geology, Parksville, Vancouver Island, BC
(1962, scale 1:63,360).

Meeting

dated

March 17,

2010

for

Associated

file

Information identified by the above sources and information identified by this memorandum
indicates that:


Surficial soil within and near Site #5 consists mainly of Pleistocene and Recent age
Salish Sediments shoreline, deltaic, and fluvial deposits that overlie Pleistocene
and Recent age Capilano Sediments marine and glaciomarine deposits. Such deposits,
those of the Salish Sediments more than those of the Capilano Sediments, have a
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potential to contain aquifer materials capable, under suitable conditions, of supplying
the volume of municipal water required, especially if such deposits are coupled
hydraulically to a suitable surface water body, such as the Englishman River.


At two test pits that were excavated near the river during 1983, a minimum of 4 m of
water-bearing gravel is present. When the pits were excavated, the river was near flood
stage and aquifer testing using the pits suggested that the pits yielded water at estimated
rates of between 300 US gpm to 400 US gpm. During 1983, Pacific Hydrology estimated
that during peak water demand the river stage could be approximately 2 m lower than
when the pits were excavated and that under such conditions, presence of 9 m of saturated
similarly-productive gravel would be required to justify completing a municipal water
supply test well to meet (unspecified 1983) municipal water-supply requirements.



During March 1983, based on presence of shallow permeable gravel in the two test pits
identified above and for the City of Parksville, a borehole was advanced near the river
to assess the potential for presence of a municipal water supply aquifer. At the borehole
location 1.3 m of water-bearing gravel underlain by 10 m of “…cemented sand, gravel
and boulders (till?)…” and underlying sandstone bedrock was present. The borehole was
abandoned without installing a test well due presence of an insufficient gravel thickness.



The Englishman River bed within Site #5 comprises gravel and cobble and the west
river bank is sandy. Presence of these sediments within and adjacent to the river
suggests that similar unconsolidated coarse sediments occur near and beneath the river.
Such materials, if saturated in sufficient thicknesses, if present in sufficient volumes,
and if connected hydraulically to a suitable water supply such as a surface water body,
are capable of supplying the volume of municipal water required.



Within Site #5, elevation of the Englishman River is approximately 4 m or less
below mean sea level. Parts of Site #5 near the Englishman River are within the
Englishman River 200-year floodplain. What appears to be a (natural) overflow channel
occurs within Site #5. During spring 2010 and likely during fall and winter as well,
sufficient river bank erosion was occurring within or was perceived to be capable of
occurring within Site #5 that portions of the river bank were armoured with riprap.
Historically, the location of the main river flow within Site #5 has shifted: currently
river flow occurs mainly within the west part of the river bed but historically this flow
was within the east part of the bed. Presence of these conditions suggests that on a time
scale that is relevant to a municipal water supply (years to decades), the river bank location
and the local hydraulic regime within the river may change.



The existing City of Parksville Englishman River municipal water intake is upstream
from Site #5. It consists of three 1.2 m to 1.5 m deep drain-rock-filled trenches that
were excavated into the bed of the Englishman River, which is described to be
“fairly dense impermeable till” where the trenches are excavated. Water is extracted
from the filled trenches using buried perforated pipes. When water is extracted from
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the filled trenches during summer peak withdrawal periods, fine sediment accumulates
in the trenches and regular flushing of the accumulated silt from the trenches
using compressed air is required. Due to the proximity of Site #5 to the existing City of
Parksville intake, EBA infers that the river hydraulic regime and its propensity to
deposit silt within similarly filled trenches used to supply water will be comparable to
that at the existing water intake location.
The above information suggests that:


If the existing in-river filled-trench infiltration galleries upstream from Site #5 are not
suitable for supplying municipal water due to silt accumulation, such infiltration galleries
will be similarly unsuitable within Site #5.



Shallow “fairly dense impermeable till” or “cemented” sediment occurs near the river
within Site #5. Widespread presence of significant thicknesses of such soil is likely to
act hydraulically as an aquitard and hydraulically isolate the river water from deep
aquifer materials with a potential to act as a municipal water source. Although deep
aquifers suitable for municipal water supply development may be present within Site #5,
additional information, such as that typically obtained from borehole investigations,
is required to better assess the potential for such aquifers to be present.



Shallow unconsolidated sand, gravel, and cobble deposits occur within and near the
Englishman River within Site #5. Unconsolidated gravel thicknesses of up to 4 m are
developed locally. Consistent with the manner in which such sediment particles are
deposited by rivers, the lateral and vertical distributions of such gravel deposits may
be variable. If suitable thicknesses of permeable shallow unconsolidated sand, gravel,
and cobble are present within Site #5 and if such deposits are hydraulically connected
to the Englishman River, they may be able to be developed as a municipal water
supply source. Additional information is required to better assess the potential for such
deposits to be present. Such information is typically obtained from one or more of test pit
investigations, borehole investigations, pumping tests using test wells, and geophysical
ground surveys. Typical water-supply development methods include conventional water
supply wells, Ranney-type well systems, and “riverbank” filtration galleries, which may be
located distant to actual river banks provided that the soil in which the galleries are
installed is sufficiently permeable and sufficiently hydraulically connected to the river water.



Depending on the site-specific subsurface and hydrogeologic conditions present within
Site #5 and how a municipal water supply is developed within Site #5, and because the
elevation of the Englishman River within Site #5 is both near mean sea level and near
(approximately 1 km from) the Pacific Ocean, there may be a potential for global
warming to affect water quantity and quality within Site #5 on a time scale of decades.
Global warming effects with a potential to affect surface water or groundwater
conditions within Site #5 include declining precipitation rates (which could cause
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Englishman River flow rates to decline, water table elevations to decline, and aquifer
recharge rates to decrease) and rising sea levels (which could affect the propensity
for occurrence of salt water incursion within both the Englishman River and in the
subsurface in response to groundwater extraction within Site #5).


Identifying meaningful water supply works options and costs for Site #5 is not possible
until subsurface conditions with Site #5 have been better characterized. Regardless of
the character of the subsurface beneath Site #5, the potential for the position of the
river to change with time, the potential for the river flow characteristics and hydraulic
coupling to permeable subsurface soil members across the existing river bed to change
with time, the potential for Site #5 to flood because it is within the 200-year floodplain,
and the potential for the river water quality and coupled groundwater quality to be
affected by activities completed upstream should be carefully considered before making
a water supply development decision.

Based on the above, the following is concluded regarding the potential for Site #5 to be
suitable for development of the required municipal water supply:


If suitable subsurface soil and hydrogeologic conditions exist within Site #5, supplying
the required municipal water demand using a river bank infiltration system employing
vertical or horizontal wells or a conventional well field within Site #5 will be feasible.



The reviewed information is not sufficient to conclude that suitable subsurface
and hydrogeologic conditions exist with Site #5 to supply the required municipal
water demand. To determine if suitable subsurface and hydrogeologic conditions exist
within Site #5, additional investigations are required.



One water supply assessment approach could involve completing geophysical ground
surveys to help identify priority areas near the Englishman River where shallow gravel
may be present, advancing two boreholes to test subsurface conditions at two priority
geophysical targets to assess actual subsurface conditions, installing using cable-tool
methods and developing one 15 cm (6 inch) diameter test well to allow aquifer testing
and groundwater quality testing, completing step- 72-hour constant-head aquifer tests
using the test well, and analyzing and reporting on the testing results. The estimated
cost to complete such work, exclusive of road- and drilling-pad construction and
restoration costs, is between $30,000 and $50,000.



Because the elevation of the Englishman River within Site #5 is near mean sea level and
because Site #5 is near the Pacific Ocean, there is a potential for global warming to
affect the quantity and quality of surface water and groundwater within Site #5 on the
time scale of decades. Whether such effects will affect a municipal water supply within
Site #5 will depend on site-specific subsurface and hydrogeologic conditions and how
such a water supply is developed. If conditions within Site #5 are determined to be
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favourable for development of the required water supply system and when a preferred
water supply development option has been identified, potential global warming effects
on the system should be assessed to help confirm that the system will operate as
required for the system’s full scheduled operating life.
3.0

CLOSURE
EBA trusts that the content of this memorandum meets your immediate requirements on
this project. If you have any questions, please do not hesitate to contact the undersigned.
EBA Engineering Consultants Ltd.
Prepared by:

Robert J. Wallwork, M.Eng., P.Eng.
Senior Water Resources Engineer
Direct Line: 604.685.0275 x259
rwallwork@eba.ca
Reviewed by:

Dr. Adrian Chantler, P.Eng.
Project Director, Water and Marine Engineering
Direct Line: 604. 685.0275 x258
achantler@eba.ca
RJW/rbt
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Alexander C. Bath, M.Sc., P.Geo.
Senior Hydrogeologist
Direct Line: 604.685.0275 x232
abath@eba.ca
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