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Mr. Bill Brown

Director of Development Services
Township of Esquimalt

1229 Esquimalt Road

Victoria, BC V9A 3P1

Sent by email: bill.brown@esquimalt.ca

Mr. Brown:

Thank you for your advice, as set out in your email to me of March 7, 2014 that the information
provided for the Terms of Reference as outlined in my letter of March 4, 2014 is what is
expected from the Capital Regional District (CRD) to respond to your request for Terms of
Reference under Esquimalt's Development Approval Information Procedures and Fees Bylaw,
as set out in your letter to me of February 28, 2014.

With reference to your letter of February 28, 2014, and as a follow up to our initial response on
March 4, 2014, the CRD wishes to reiterate that it takes exception to your characterization of
the process as a failure on the part of the CRD to proceed with the rezoning application in a
timely manner. For your information we are attaching a chronology of events related to the
rezoning application (Attachment 1). The CRD formally applied for rezoning of Lots A to E Plan
33522 to allow the wastewater treatment plant use and made a formal rezoning application in
January 2013. On June 24, 2013 without the CRD, as property owner, having been given any
advance notice of the content of the bylaw, nor having been consulted regarding the approach
or much of the content of the bylaw, particularly as it related to the stipulations for “amenities”,
Bylaw No. 2806 was introduced and given first and second readings. This rezoning Bylaw No.
2806, which added wastewater treatment plant as a permitted use, was then the subject of a
public hearing process and adopted by Esquimalt Council over a matter of 3 weeks despite the
objections of the CRD. We note the Township of Esquimalt adopted Bylaw No. 2806 without
the need for the information currently being requested.

The purpose of the current rezoning application is to request amendments to the height and
setback regulations that are in Bylaw No. 2806, to extend the McLoughlin Point Special Use
zone to include two extremely small parcels to enable the public walkway to be constructed, and
to amend the density bonusing for amenities scheme for Esquimalt to host the wastewater
treatment plant. As such, the CRD cannot help but be aware that the Township of Esquimalt is
setting a different standard of information for the amendments to the existing zone as set out in
Bylaw No. 2805 compared to its own Bylaw No. 2806. [f the Township needed the requested
information in order to make a decision on the revised rezoning application, this could have
been provided at any time within the past year. It is also unclear why Esquimalt is not prepared
to accept the information already provided without third party review even though most of the
information requested has already been prepared by qualified third parties with extensive
experience in their respective fields.
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“= However, despite the above noted reservations we are providing the following response to your

request for additional information:

1. Implications of a Tsunami Wave on the McLoughlin Wastewater treatment Plant.

We have referred your questions to our third party consultants who have reviewed how the CRD
has used the information in the tsunami report, Modelling of Potential Tsunami Inundation Limits
and Run-Up, and have concluded that the use is appropriate and conservative. They have
confirmed that the CRD's use of the report for determining the height of the tsunami wall at
McLoughlin Point is appropriate and have also confirmed that the 6.1 m high tsunami wall
proposed by the CRD is adequate for the most probable maximum earthquake. In addition,
AECOM and Applied Research International have provided commentary on the other concerns
raised in your request for information, included as Attachment 2.

Comments have been made concerning the version of the tsunami report prepared by AECOM
that was sent to Esquimalt at its request. The version that was sent was not the final report but
the April 2013 version presented to the Planning, Transportation and Protective Services
Committee, prior to the amendments to the Executive Summary by the consultant. The report
was downloaded from the CRD website which unfortunately still had the April 2013 version
posted. The June 2013 report did not change the technical analysis or conclusions of the
report, only the Executive Summary was changed. The latest version of the report has since
been provided to Esquimalt.

2. A map showing the route or possible routes of the biosolids conveyance pipeline
to Hartland landfill.

The routing has been discussed in detail with Esquimalt Engineering staff and reflects their
input. A map showing the route in Esquimalt and Victoria was officially submitted to Esquimalt
on March 7, 2014 (Attachment 3). We have also attached a map showing the full route of the
residual solids pipe from McLoughlin to Hartland landfill (Attachment 4). The pipeline route
generally reflects the route shown in Amendment No. 8 to the Core Area Liquid Waste
Management Plan (CALWMP) with adjustments to reflect the preferences from the Township of
Esquimalt engineering staff within the boundary of the Township.

3. A map showing the route of the upgraded electrical transmission and
distribution lines from the Esquimalt Substation to the proposed wastewater
treatment plant including details of proposed voltage increases from existing,
location of any new transformers, and the location of any new switching boxes.

Refer to the attached map (Attachment 5). The line voltage will be 12.5 kilo volts (KV). The
routing was discussed in detail with Esquimalt Engineering staff and reflects their input with
respect to buried versus overhead services.

4. A map showing the route of the upgraded water transmission and distribution
system from its entry into Esquimalt to the proposed wastewater treatment plant.

Refer to the attached map (Attachment 6). This routing was discussed in detail with Esquimalt
and City of Victoria Engineering staff.
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5. Letter from the City of Victoria Water Works Department commenting on or
otherwise relevant to the proposed alignment and upgrades to the water
transmission and distribution system for the proposed Wastewater Treatment
Plant.

Refer to the attached letter from the City of Victoria (Attachment 7).

6.  Letter from the BC Hydro commenting on or otherwise relevant to the proposed
upgrade and alignment of the electrical transmission and distribution system
associated with the proposed Wastewater Treatment Plant.

Refer to the attached letter from BC Hydro (Attachment 8).

Letter from the Provincial Ministry of Health commenting on or otherwise relevant
to the evidence related to the propagation of antibiotic resistant bacteria in
secondary wastewater treatment plants and based on this evidence they support
the construction of a secondary wastewater treatment plant at McLoughlin Point.

Refer to the attached letter from the Provincial Ministry of Health and the Chief Medical Health
Officer (Attachment 9).

8. Letter from the Chief Public Health Officer for Island Health commenting on or
otherwise related to the propagation of antibiotic resistant bacteria in secondary
wastewater treatment plants and the construction of a secondary wastewater
treatment plant at McLoughlin Point.

A joint response has been received from the Provincial Ministry of Health and the Chief Medical
Health Officer (Attachment 9). Of particular significance are the following comments: Antibiotic
resistant bacteria are becoming ubiquitous in all surface water environments going through
urban and agricultural environments. Due to the ‘widespread and largely unregulated use of
antibiotics’ in China, ‘the likelihood of larger numbers of ABR in municipal wastewater in China is
likely more prevalent than in North America.’ Also ‘any wastewater management program also
needs to deal with source controls.’ Finally, ‘the expectation for the design of any modem
municipal wastewater treatment plant should be that microbiological (as well as chemical risks
be addressed and that the operation of the facility be monitored on an ongoing basis to confirm
those outcomes as well as updated, if necessary, to reflect new knowledge of these issues as it
becomes available.’” The CRD already has a comprehensive source control program, has made
provision of the addition of advanced oxidation to the wastewater treatment plant and ongoing
monitoring will be part of the operating requirements of the plant.

9. From a third party, a detailed analysis of the costs associated with treatment of
storm water from Oak Bay and how these costs are paid for. The analysis must
include a calculation related to how the volume of storm water from Oak Bay
affects the size and capacity of the proposed Core Area Liquid Waste
Management Plant at McLoughlin Point. The analysis is to also ascertain whether
or not the treatment of storm water at McLoughlin Point is consistent with all of
the Capital Regional District's policies and programs related to inflow and
infiltration.
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Amendment No. 8 to the CALWMP, approved by the B.C. Minister of Environment on August
25, 2010, contains the following statement about plant capacity:

‘At Clover Point, a pump station will divert up to three times ADWF via a forcemain to
McLoughlin Point in Esquimalt for secondary treatment This will reduce the total suspended
solids load being discharged at Clover Point by about 99%. Any remaining wet weather
flows at Clover Point will receive fine screening prior to discharging through the Clover
Point Outfall. By 2030, flows above four times ADWF are expected to be eliminated.

At McLoughlin Point, the flows diverted from Clover Point will be added to the flows from
the northwest trunk and given secondary treatment for flows up to two times ADWF. The
flows treated at this location will have originated in Oak Bay, Saanich, Victoria, Esquimalt,
Colwood, Langford and View Royal. Wet weather flows up to four times ADWF will be given
primary treatment and any flows above this level will be screened until 2030, by which time
such excess flows are expected to be eliminated.’

Simply put, the capacity of the McLoughlin Point Treatment plant is based on average dry
weather flow (ADWF) i.e., flows recorded during the June to August period and not on storm
water flows (Attachment 10). There is no capacity provided at the treatment plant for flows
above four times ADWF.

The CRD engaged with participating municipalities on cost recovery options for the Seaterra
Program and it was agreed that operating costs would be allocated in proportion to current flows
and capital costs (debt servicing) would be allocated on the basis of design capacity assigned to
each municipality based on their requested capacity under the following allocation formula:

ADWF AAF

Average Annual Flow
Operating ( based on current capacity) 80% 20%
Debt Servicing (based on design capacity) 70% 30%

Under the formula, municipalities with higher Inflow & Infiltration (1&I) flows, such as Oak Bay,
will contribute more to the operating and debt servicing costs. As a result, Oak Bay residents
will be paying the highest average cost per household. Oak Bay is committed to separating the
combined sewers in the Uplands area and has commenced preliminary work. Other
municipalities have also committed to reducing their 1&1 by 2030.

10. From a third party, a detailed analysis of the potential implications on the design
of the proposed sewage treatment plant if a treatment plant is built in Colwood
now or in the near future, further to Colwood’s request, instead of in 2030. The
analysis to include the impacts of Langford having its sewage treated at the
proposed Colwood plant.

The CRD is proceeding under the authority of the approved CALWMP Amendment No. 8,
which includes Colwood. The CRD is legally obligated to implement the approved CALWMP
until such time as an amendment is approved. An amendment to permit Colwood to build its
own facility would be considered a major amendment to the CALWMP and require a full
public process involving consultation and approval of the Minister of Environment.
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While there is no guarantee that Colwood will be permitted to construct its own sewage
treatment facility, we are providing the following information on the implications for the
current Program if such approval was obtained. Colwood has requested a capacity of 4.1
megalitres per day (Ml/d) ADWF at the McLoughlin Plant or 3.8% of its planned capacity.
Should Colwood be permitted to opt out, the capacity at McLoughlin would not be reduced for
the following reasons:

. Reducing the capacity by 3.8% will not reduce the cost of the McLoughlin Plant by an
equivalent amount because at this capacity of plant there is not a linear relationship
between capacity and cost. Cost savings would be minimal, if not non-existent.

° The cost of providing an additional 4.1Ml/d capacity at a future plant will be greater than
any possible cost savings to the planned plant at McLoughlin.

. Given that Colwood has no plans to service the majority of its population currently not
connected to sanitary sewers, no new capacity will need to be provided until at least 2040
and with modifications to the treatment process at McLoughlin, potentially not until 2065.

° The withdrawal of Colwood would provide the remaining core area municipalities with an
additional 4-5 years of capacity at the McLoughlin plant.

The financial implications for the remaining participants of Colwood’s withdrawal as determined
by a third party will be sent under separate cover by March 14.

As there is no resolution or indication from Langford Council expressing an interest in either
having its sewage treated at the proposed Colwood plant or pulling out of the Seaterra Program,
and given the significant analysis that would be required to assess the implications, the CRD is
not prepared to undertake the work required to address this hypothetical possibility. | would
note that in 2009 the estimated cost of a 16.6MI/d membrane bioreactor plant, the size that
would be required to service Colwood and Langford, was estimated by Stantec/Brown and
Caldwell to cost $148 million in 2009 dollars.

The CRD has spent a significant amount of time and resources to address these latest requests
from Esquimalt and have responded in a very timely manner. We trust that Esquimalt is
satisfied with the completeness of the CRD application and can now finalize the public process
in a timely and efficient manner.

Yours truly,

—
-3

Robert Lapham, RPP, MCIP
Chief Administrative Officer
Capital Regional District

Attachments: 10

cc: CRD Board Members
Executive Leadership Team, CRD
Albert Sweetnam, Program Director, Seaterra Program, CRD
Michael Peckham, Program Manager, Wastewater Treatment, Seaterra Program, CRD
Laurie Hurst, CAO, Township of Esquimait
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March 11, 2014

The following is a chronology of events related to the rezoning application for McLoughlin Point
Property.

1.

10.

11.

12.

13¢

14.
15.

16.

17.

18.

Staff received direction from the CALWMC on June 24, 2009, not to proceed with work
beyond the planning phase of the Program until a response was received from both
governments regarding a funding commitment for the procurement and capital
construction phase of the program.

On August 25, 2010 the Core Area Liquid Waste Management Plan Amendment No.8
was approved by the Minister of Environment

For the remainder of 2010, 2011 and into 2012 the CRD was engaged in negotiations to
secure senior government funding for the Core area Wastewater Treatment Program
(Program).

In July 2012 the British Columbia, Infrastructure Canada and P3Canada formally
announced funding for the Program.

Imperial Oil completed the clean-up of the McLoughlin site by the end of December 2012
The CRD submitted and Esquimalt accepted a rezoning application for McLoughlin Point
in January 2013, prior to CRD taking ownership of the property.

CRD conducted due diligence on the geotechnical report on the site cleanup prior to
purchasing the site in April 2013.

In April 2013, a Design Charette and public consultation process was held, resulting in
the augmentation of Design Guidelines

The rezoning application was revised in June 2013 to include design guidelines resulting
from the public consultation process

On June 24, 2013 Bylaw 2804, amendment to the Official Community Plan, was
introduced and given first and second reading

On June 24, 2013 Bylaw 2805, amendment to the Zoning Bylaw (CRD requested
changes) was given first and second reading and referred to public hearing

On June 24, 2013 Bylaw 2806 amendment to the Zoning Bylaw (Esquimalt's own bylaw)
was given first and second reading and referred to a public hearing.

A Public Hearing on the three bylaws was held on July 8 and 9, 2013

On July 15, 2013 the Township of Esquimalt adopted Bylaw 2804 and Bylaw 2806.

In July 2013 Esquimalt and CRD met separately with the Minister of Community Sports
and Cultural Development — and were encouraged to negotiate a resolution to allow
construction to proceed.

Between July — October staff from the CRD and Esquimalt reached agreement on a
revised Bylaw 2805 that would accommodate construction of a gravity flow, 108 Ml/day
wastewater treatment plant, a Community Impact Mitigation and Operating Agreement,
and a Host Community Impact 5-Year Agreement.

Between September and December, the McLoughlin proponents met, in camera, three
times with Esquimalt’'s Design Review Committee.

At its meeting on December 3, 2013 the Design Review Committee confirmed that all
three designs met the intent of the Design Guidelines, approved by Esquimalt.



18.

20.

21.

22
23.

24,

25.

26.

27.

28.
29,

30.

31.
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The agreements were presented to the November 2013 CALWMC which did not
approve the “agreement package” and requested information on the cost of barging and
whether Esquimalt could be offered an amount of money in place of the barging
requirements.

In December, the CRD brought forward a need for amendments to the draft bylaw 2805
from what had been agreed to in principle between Esquimalt staff in
October/November, in order to accommodate the designs of the proponents specifically,
the encroachment into the 7.5m Setback area and additional height requirements in the
Low Height Area.

In December 11, 2013 supplementary information was provided to the CALWMC which
essentially restored the agreement negotiated with Esquimalt in October 2013. On the
recommendation of the CALWMC, the CRD Board approved the agreement package on
December 11, 2013.

The revised rezoning application was submitted in December 20™ 2013,

On January 6" Council received the revised application and referred it to the Esquimalt
Advisory Planning Commission.

On January 8", Esquimalt staff discussed the revised application with the Design Review
Committee, without the knowledge of the CRD.

On January 14 the Esquimalt Advisory Planning Commission acknowledged the
changes that the CRD had made and were pleased that their previous concerns had
been addressed. However, they voted to recommend that the Esquimalt Council reject
the revised rezoning application.

On January 20 Esquimalt Council gave second reading to revised Bylaw 2805 and
referred the bylaw to a public hearing.

The application was revised and resubmitted on January 30, 2014 to reduce the
encroachment and coverage within the 7.5m setback zone, to add a Section 219
covenant related to the encroachments and to include 2 small parcels purchased from
Transport Canada.

Public hearings were held on February 18 and 19.

At its Monday February 24 meeting, Esquimalt Council authorized reconvening the
Public Hearing on March 20 and continued on March 22 if necessary, and, to write to the
CRD a list of questions, the answers to which are to be provided in advance of the
reconvened public hearing, to allow for consideration by the public.

The questions were e-mailed to the CRD’s CAO after close of business on Friday,
February 28.

CRD staff responded to the questions posed on March 11, 2014.
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A_-COM AECOM

200 — 415 Gorge Road East 250 475 6366 tel
Victoria, BC, Canada V8T 2W1 2504756388 fax
www.aecom.com

10 March, 2014 Project No: 60242933 Task 800.1

Mr. Mike Peckham

CRD Seaterra Program
510 - 1675 Douglas Street
Victoria, BC VBW 2G5

Dear Mr. Peckham:

Re: Review of CRD Determination of Tsunami Wall Elevation for Proposed McLoughlin
Point Wastewater Treatment Plant

The Capital Regional District (CRD) recently requested that AECOM, and its key subconsuitant

Dr. K. F. Cheung of Applied Research International (ARILLC), perform a review of the Tsunami wall
height that will form part of the proposed McLoughlin Point wastewater treatment plant (wwip).
Specifically, we were asked to review and comment on the following:

¢ CRD’s use of the results of our study and report “Modelling cof Potential Tsunami inundation
Limits and Run-Up” as an input to the tsunami wall height determined by Stantec

e Use of the Cascadia Subduction Zone (CSZ) earthquake as the initiating action for the tsunami
Use of a magnitude 9.0 CSZ earthquake event

¢ Use, and appropriateness, of adding contingency values for sea level rise and storm surge to the
modelling results to determine the 6.1 m tsunami wall height.

In addition CRD also asked AECOM and ARILLC to provide some commentary, where possible, to
assist the CRD in responding to a series of questions posed by the Township of Esquimalt fallowing
public meetings held regarding the Rezoning Application for the site that has been submitted by CRD.

Our response and commentary is attached. In summary, it is our opinion that the CRD has used our
report findings relative to the McLoughlin Point site appropriately and that the CRD'’s addition of
allowances for storm surge and sea level rise in determining the height of a proposed tsunami wall at
the site is both acceptable and conservative over the expected life-time of the planned treatment
plant.

Please contact the undersigned if you have any questions.

Sincerely,
AECOM Canada Ltd.

K. F. Chelung, Ph.D., P.E. (Hawaii)
Principal, Applied Research International

L_Crdseaterra_Mikepeckham MB_Kfcheung_10March2014.Docx



Tsunami Hazards at McLoughlin Point
Esquimalt, British Columbia

McLoughlin Point is a headland at the entrance to Victoria Harbour near the eastern limit of the Strait ofv
Juan de Fuca. The Modelling of Potential Tsunami Inundation Limits and Run-up project by AECOM "
undertook analysis of the Capital Regional District shoreline through a series of nested model grids with b
decreasing grid size so that results could be presented with increasing accuracy. For Victoria Harbour

(and adjacent areas) the data used for development of the Digital Elevation Model {DEM) included LiDAR

data from CRD, considered the most accurate of the topographic information that was available for
inundation mapping, and bathymetric data obtained by CRD from Canadian Hydrographic Service, Pacific
Region, which we understand is the best available.

The analysis of tsunami impacts for the Victoria Harbour area, including McLoughlin Point, used a grid
size of 9m x 9m, the smallest used in this study. The required resolution for tsunami modelling is
relative to the wavelength and the dimensions of land features. The 9-m grid used in the modelling work
is more than sufficient to describe the shortest tsunami waves at the entrance of Victoria Harbour. The
headland at McLoughlin Point measures approximately 200 m or over 20 grid cells across, The tsunami
model can accurately describe wave transformation over the nearshore bathymetry and potential
inundation on its shores. As a reference, the US National Tsunami Hazard Mitigation Program
recommends a maximum grid size of 90 m for inundation mapping and the finest resolution used has
been 8 m, the same as used for the Victoria Harbour area, including McLoughlin Point.

A Geological Survey of Canada study investigated historical and paleo-tsunamis from Pacific subduction
zones as well as local crustal earthquakes and landslide sources and confirmed that Cascadia
megathrust events dominate and define the tsunami hazard at the inner Pacific coasts of the Straits of
Juan de Fuca and Georgia (Leonard et al., 2012; 2014). Kelsey et al. (2012) identified three new active
faults at the northern end of the Cascadia subduction zone in the Bellingham forearc basin, but concluded
that they are only capable of generating 6.0 - 6.5 moment magnitude earthquakes. Tsunamis waves
generated by these earthquakes are very small, and their impact is most likely limited to the coastlines
inside the Strait of Georgia. These findings corroborate an earlier study by the US National Oceanic and
Atmospheric Administration that used a great Cascadia earthquake for tsunami inundation mapping along
the shores of Bellingham, Anacortes, and Whidbey Island, Washington (Venturato et al., 2004).

The Cascadia subduction zone extends 1,100 km from northern California to British Columbia.
Paleoseismic studies of tsunami deposits, tree rings, and coastal subsidence have identified seven great
earthquakes that ruptured the entire subduction zone during the last 3,500 years (Darienzo et al., 1994;
Atwater and Hemphill-Haley, 1997; Clague, 1997; and Goldfinger et al., 2003). These earthquakes have
typical moment magnitude of 9.0 and recurrence intervals of 300 to 700 years. The current US National
Seismic Hazard Maps assigns occurrence probabilities of 0.2, 0.6, and 0.2 for great Cascadia
earthquakes of magnitude 8.8, 9.0, and 9.2 with a 500-year return period. First Nations oral histories,
Japanese written records, and proxy data indicate the most recent event occurred in 1700 (Jacoby et al,,
1997, Ludwin et al., 2005; Satake et al., 1996). Satake et al. (2003) inferred a magnitude 9.0 Cascadia
earthquake from numerical modelling of the tsunami across the Pacific to reproduce the recorded tsunami
inundation in Japan. A 2010 USGS workshop evaluated the sediment layer data of Goldfinger et al.
(2010) to constrain the recurrence parameters of great Cascadia earthquakes for the update of the US
National Seismic Hazard Maps in 2014 and reached a consensus on magnitude 9.0 for rupture of the
entire Cascadia subduction zone with average recurrence time of 500-600 years (Frankel, 2011). The
published technical information indicates that the most likely 1-in-500 year event will have magnitude 9.0.
Three hundred and fourteen years have elapsed since the last great Cascadia earthquake. Given the
current convergence rate, such an earthquake will likely reach magnitude 9.0 in another 200 years; other
500-year earthquake events could occur in less than 200 years but their magnitude would be lower than
9.0.

The AECOM study utilized the tsunami model NEOWAVE developed by Yamazaki et al. (2009, 2011) in
a joint effort between the University of Hawaii and the University of Alaska. The model meets all the
requirements specified by the US National Oceanic and Atmospheric Administration for tsunami
inundation mapping as documented in National Tsunami Hazard Mitigation Program (2012), and most
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importantly, won the 2009 Benchmark Challenge sponsored by the US National Science Foundation by
out-performing 10 tsunami models developed in the US and Europe. NEOWAVE is the official model for
tsunami inundation mapping in Hawaii, American Samoa, the US Guif Coasts, Puerto Rico and is
distributed by UNESCO to government agencies around the world for tsunami hazard assessment.
NEOWAVE describes the complete cycle of tsunami evolution that includes generation at the source,
propagation across the ocean, and inundation at coastlines under the constraint of the DEM as in the real
world. With high resolution topography and bathymetry in the Greater Victoria area, the tsunami waves
were modelled to a high degree of accuracy with full consideration of their behaviors as they approach
McLoughlin Point.

The AECOM report established a Tsunami Hazard Line (THL) for all of the CRD. For the McLoughlin
Point site the THL elevation has been set at 4.0 m, based upon:

e 0.7 m of Higher High Water Mean Tide, which corresponds to the US terminology of mean higher
high water that is recommended by the National Tsunami Hazard Mitigation Program as the starting
water level for tsunami modelling,

1.8 m of tsunami wave amplitude from a magnitude 9.0 Cascadia earthquake,
less than 0.2 m of subsidence from the earthquake rupture, and
a margin of 1.3 m based on a factor for public safety of 1.5.

It can also be stated that the 1.3 m of safety margin in the tsunami runup can accommodate an
earthquake with magnitude of up to 9.2, which is considered by the US National Seismic Hazard Maps as
the probable maximum value for the Cascadia subduction zone.

The proposed tsunami wall at McLoughlin Point has a design height of 6.1 m, which the CRD has
determined based upen the following:

4.0 m of tsunami runup, as identified by the AECOM report for the McLoughlin Point site
1.0 m of storm tide, adopted by Stantec based on recommendations of 0.5 to 1.0 m from Institute of
Ocean Sciences (10S), March 2011

* 1.0 m of long-term sea-level rise, representing the sea level rise forecast by the year 2100 as adopted
by the recent BC Ministry of Environment/Climate Change Adaptation Guidelines for Sea Dikes and
Coastal Flood Hazard Land Uses, January 27, 2011 and

e 0.1-m correction from the mean sea level to the geodetic datum.

This estimate is based on a linear combination of water levels and hydrodynamic processes that is
reasonably valid and accurate as long as the site landforms are not overwhelmed by waves — as is the
case for McLoughlin Point due to its natural ground elevations. The AECOM model study confirmed that
adjustment of the starting water level by up to 2 m results in less than 5% modification of the computed
tsunami amplitude. In this case the addition of the two one-metre increments to the modelling results is
an acceptable approach for determination of the tsunami wall height. The 6.1-m tsunami wall will
therefore suffice a probable maximum tsunami from a magnitude 9.2 Cascadia earthquake occurring
during a storm tide together with 100 years of sea level rise. It should be noted that the coincidence or
combination of these three extreme events has a low probability or likelihood within the expected life of
the facility.

Regarding the 1.0 m value for stom surge referred to above, it should be noted that the Coastal

Floodplain Mapping ~ Guidelines and Specifications prepared for the BC Ministry of Forests, Lands and
Natural Resource Operations in June 2011 provides values for Suggested Deep Water Storm Surge for
Coastal Floodplain Mapping for the entire BC coastline. For “Other highly developed areas such as:
Squamish, Victoria, etc.” the Suggested Design Storm Surge due to a 1:500 year storm is 1.3 m. As
noted above, the concurrence of extreme events has a low likelihood which would be reduced even
further if one was to consider both the 1:500 year CSZ earthquake and a 1:500 year storm occurring at
the same time. Therefore, the use of a 1.0 m storm surge (rather than 1.3 m) while also using the
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tsunami wave generated by a 1:500 year CSZ earthquake to determine the elevation of the tsunami wall
for McLoughlin Point wwip appears to be sufficiently conservative.

The CRD has indicated that the proposed life of the wastewater treatment plant at the McLoughlin site is
75 years. During this time span the prediction for sea level rise is less than the one metre that has been
allowed by CRD and any 500-year earthquake that could occur would have magnitude less than 9.0,
resulting in a lesser tsunami wave amplitude than determined in the tsunami modelling investigation.
Therefore it would be expected that the determination of a 6.1 m tsunami wall height would be considered
to be conservative during the treatment plant's assessed lifetime so that a further assessment of risks
should not be needed.

The foregoing concludes that the determination of a 6.1 m tsunami wall height for the McLoughlin Point
site appears reasonable and appropriate. Provided that the designer-builder of the proposed treatment
plant will build a suitably strong and resilient tsunami wall to protect the site, we would anticipate that the
treatment plant, its equipment and its staff would be protected from harm in the event of a tsunami during
its lifetime. As such we do not foresee that a risk of mortality analysis would be necessary relative to the
site and its proposed development. Similarly, we understand that the CRD has proposed a rezoning
bylaw that incorporates a definition of Grade that is intended to “allow for sufficient tsunami protection for
the proposed development” and a number of siting requirements, including setbacks. It would seem to be
appropriate that the zoning bylaw requirements are developed in conjunction with the knowledge that a
tsunami wall at 6.1 m elevation is planned to be constructed to protect the site, the plant, its equipment
and its staff.

The determination of the tsunami wall height does not include any analysis or discussion related to
potential impacts of liquefaction of the seabed or of submarine landslides. The Geological Survey of
Canada study by Leonard et al. (2012, 2014) included an extensive review of actual and potential
tsunami sources from landslides and liquefaction on the Canadian coastline. They identified a number of
sources on the coasts inside the Strait of Georgia, but none along the Strait of Juan de Fuca that can
impact the McLoughlin site. The absence of historical and geological evidence of tsunamis generated by
landslides and liquefaction does not rule out their occurrence in the future, but does imply the rarity of
such events and explain their omission in the analysis. The use of a great Cascadia event as the critical
scenario near the eastern limit of the Strait of Juan de Fuca is supported by the Geological Survey of
Canada study by Leonard et al. (2012, 2014) as well as the NOAA study by Venturato et al. (2004),
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March 6, 2014
RRC 0400-50

Jeff Miller, P. Eng

Director of Engineering and Public Works
Township of Esquimalt

1229 Esquimalt Road

Esquimalt, BC V9A 3P1

Dear Mr. Miller,
RESIDUAL SOLIDS CONVEYANCE PIPE ALIGNMENT ON TOWNSHIP OF ESQUIMALT ROADS

Further to the February 18 and March 5, 2014 meetings that Capital Regional District (CRD) staff had with
Township of Esquimalt (Esquimalt) staff, we are writing this letter to confirm CRD's preferred conveyance
pipe alignment in Esquimalt. The attached drawing identifies the proposed route which is located entirely
within existing road right-of-ways. The route was identified by working together with Esquimalt staff to
utilize a common corridor with BC Hydro and the proposed district energy system, and to minimize: rock
blasting, arterial roads impacts, utility conflicts and avoid a railway crossing. Consistent with past
practices, we request that Esquimalt Engineering review the proposed alignment to ensure that there are
no engineering conflicts and to identify other capital plan works that we can coordinate with Esquimalt to
minimize impacts to residents and commuters.

As discussed, the Seaterra Program is developing a public engagement process to address questions
and concerns about the project. We have contacted local Community Associations and will arrange a
meeting with them for next week. From there, we will look to work with them to develop Information
Meetings and/or Open Houses for their communities. We anticipate these would occur in April 2014.

The Seaterra Program will continue to follow Esquimalt guidelines as the scope of work is further defined
including review of the alignment within each road right-of-way so that we can better determine the
restoration requirements. As you know, the CRD's policy for restoration is to restore to an “as good or
better” standard and given that the proposed pipe diameter is only 200 mm, the trench width will be quite
small and installation should be completed in an expeditious manner.

Thank you for your attention to this matter. Please call or email me if you have any questions require
additional information.

Sincerely,

Malcolm Cowley, P.Eng
Project Manager
Conveyance Infrastructure
Seaterra Program

Attachment: Residual Solids Conveyance Pipe Proposed Alignment Map in Esquimalt and Victoria
cc: Laurie Hurst, Esquimalt Chief Administrative Officer

Bob Lapham, Capital Regional District Chief Administrative Officer
Albert Sweetnam, Seaterra Program Director

@rim

Making a difference...together
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March 6, 2014

Capital Regional District
625 Fisgard Street
Victoria, BC V8W 1R7

Attention: Bob Lapham, CAO CRD

Dear Bob:

Re: Watermain Improvements for McLaughlin Sewage Treatment Plant

We understand through discussions with Malcolm Cowley of Seaterra that some
upgrades may be required to watermains that will supply water to the proposed

treatment plant at McLaughlin Point.

The City of Victoria will work with Seaterra and their consultants to determine an
appropriate design flow for the project and the required pipe sizes to meet the design
flow. Pipes that are currently undersized, or which have reached the end of their

design life will have to be replaced.

Yours truly,

™ /0
Dl - —2

Dwayne Kalynchuk, P.Eng.
Director Engineering and Public Works

C. Albert Sweetnam, Seaterra
Malcolm Cowley, Seaterra
Jason Johnson, City Manager

v:\wpdocs\admin\ward\dk\2014\seale‘rra walanmain doc

The City of Victoria recognizes the Songhees and Esquimelt Nations in whose traditional terrilories we live and work
"Hay swx qa”
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BGhydro &

FOR GENERATIONS

Mike Peckham, Project Manager
Seaterra Program

Capital Regional District

510 —1675 Douglas Street
Victoria, BC, V8W 2G5

Dear Mike,

The Victoria CRD / Seaterra Program have approached BC Hydro to supply 6MVA to Victoria
View Road to power the proposed Victoria Waste Water Treatment Plant — to be located on
Victoria View Road, in Esquimalt BC by the end of summer of 2016. BC Hydro’s preliminary plan
is to supply a new 12.5kV distribution circuit (ESQ, 12F424) from the Esquimalt Substation along
the following route;

1.

Underground using existing ducts down Hereward Rd and Rothwell St to Esquimalt
Road.

Continue underground using existing ducts along Esquimalt Road to Head St
Underground along a new customer constructed ductbank along Head / Gore and Peters
St (customer is planning to excavate along this route already).

Upgrade the existing overhead line along Patricia Way and Victoria View Road to
customer site.

The Victoria Waste Water Treatment Plant distribution circuit (ESQ 12F424) will not supply
customers until it goes overhead along DND lands where it will supply DND residences along
Patricia Way and Victoria View Road. Therefore, there will be no transformers or switches
utilized until the line goes overhead on DND lands.

Plods do

Rob Zeni, Interconnections Manager

British Columbia Hydro and Power Authority 6911 Southpolint Drive, Burnay, BC, V3N 4X8 behydro.com




ATTACHMENT 9

CRD EXECUTIVE OFFICE
Recesved
MAR 10 2014
_‘BRI'I'ISH‘

COLUMBIA

uf Chair «d Board

& CAO ¥ Communications
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For gction / resp. by_f Sweeinam

o gon;e?p for Board / Committee mesting
Mr. Robert Lapham a For Information Only
Chief Administrative Officer & Copies to_EL.Suicetnam
Capital Regional District N6220-20
625 Fisgard Street
Victoria, BC
V8W 1R7
Dear Mr. Lapham:

The Provincial Ministry of Health and the Chief Medical Health Officer provide this joint
response to Questions 7 and 8 in your letter of February 28, 2014 requesting commentary on the
relevant evidence related to the propagation of antibiotic resistant bacteria (ARB) in secondary
wastewater treatment plants. This is an area of emerging science, but we can provide the
following commentary related to the matter based on recent findings in the last decade.

Antibiotic resistant bacteria are becoming ubiquitous in all surface water environments going
through urban and agricultural environments. In most urban environments, antibiotics are
released into municipal wastewater due to incomplete metabolism in humans, or due to disposal
of unused antibiotics. This condition can cause the emergence of ARB which have been detected
in both treated and untreated municipal wastewater. Data from other parts of the world has
shown a higher proportion of antibiotic resistant bacteria contained in raw and treated
wastewater relative to surface water.

A recent study in China suggested that one genctic marker of ARB showed proliferation in one
wastewater plant even though the final effluent was chlorinated wastewater. However, the
authors also note that the wastewater plant had an unusual sludge recycle configuration. China is
well known for its widespread and largely unregulated use of antibiotics; with some reports of
antimicrobial administration at rates of ten times than that in North America. Therefore, the
likelihood of larger numbers of ABR in municipal wastewater in China is likely more prevalent
than in North America.

In modern sewage treatment plants, the concentrations of some antibiotics and other
pharmaceutical compounds can be reduced or eliminated. Microbiological risks in treated
effluent can be reduced through disinfection to reduce the likelihood of the presence of ABR
through the use of chlorine, ultraviolet radiation and/or ozone, with varying levels of
effectiveness. Heat treatment can also reduce ABR risks in sewage sludge or effluent. In all
cases, risks to human health are not only dependant on the presence of the pathogen, but the
likelihood that someone will be exposed.



ATTACHMENT 9

As an additional note, we know that antibiotics can save lives, but poor prescribing practices can
lead to unnecessary risk of super-resistant infections in any event. This is why any wastewater
management program also needs to deal with source controls, and to that end, the medical
community is taking action to reduce the use of antibiotics, for example, guidelines established
through the “Do Bugs Need Drugs” program. Education and outreach through public
communication on the responsible disposal of prescription drugs should also be part of any
wastewater management system.

In closing, the expectation for the design of any modern municipal wastewater treatment plant
should be that microbiological (as well as chemical) risks be addressed and that the operation of
the facility be monitored on an ongoing basis to confirm those outcomes as well as updated, if
necessary, to reflect new knowledge of these issues as it becomes available. Thank you for the
opportunity to respond to your questions.

Sincerely, Yours truly,

(

Richard S. Stanwick, MD, MSc, FRCPC, FAAP ~ Lim Lambert, Ph.D.
Chief Medical Health Officer Executive Director
Health Protection Branch
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Calculation of Domestic Discharge Rates (per person)

Usage Current Target (Longlerm, Commenis
Toilels 5 flushes/day @ 5 flushes/day @ Replace lypical 12 Lilush
12 Lflush = 60 L 8LMush =30 L loflets wilh & Litush models
Glothes- 37 washes day @ .37 washes day @ Replace lypical washing machine
Washer 155 Liwash =55 L 50 Lwash =19 L wath CEE Tiel 3 Washer
Baths/ 45 L'day. 45 Liday. Lowlow difficull to enforce
Showers
Faucels 45 Lday. 45 Liday. Low: flow difficull to enfoice
Dishwasher 4 Liday 4 Liday Srall consumption
Leahs 16 Lday 16 L day Dapping faucets, leaking tollets, etc
Tolal 225 L/PE/day. 160 L/PE/day. Carry these values te ines 11 ana 12.0n page 7
[ ion of Summer Gr (GWhiummer)
350 = - 4 . 2 EEI- OSSR g - =
SHIne: Oy ok wben engrw 104 clatity
—— Arbulus
2 = Treni Fhame|
200 - Penitiyn
250 «

Flow {L/s})
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BiinE
o

Rt

09-Aug-01 09—Aug~04 09- F\UL} -03 ee-Aug 04 08 Aug-ﬂé 09-Aug-08  09-Aug-07  04-Auy-08

GWI e, 16 calculaled as B5% of the minimurn average nightlime flows dunng Augusl 2009 of the following slalions
Average Minimum Nighttime Flow (L/s)

Curie
Harling
At

Fhyme

Tolal 252 Ls
X B5% 214 Lis Cary forward o Line 21 on Page 7

i his Municipalif

1. Humber and Rulland contain combinad sanilary and stormwaler syslems.

2. Flow from UVIC land within Qak Bay is added lo the Districl of Saanich.

3. Arbulus Flume data is correcled by mulliplying a faclor of 1.096 dug lo under reading.

Faued
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Flow Calculation Worksheet for Cost Sharing Analysis
District of Oalk Bay

The purpose of Lhis documenl is lo prowide Core Area Municipalilies with data and caleulalions useful for
cosl-sharing discussions. A separale document has been prepared for each municipalily lo assisl them

with decision making. Previous discussion papers that were prepared for design purposes reguired projeclions
1o 2065, and henge uzad a specially prepared document from CRD Planning (Oclober 2008). However, for cost
sharing discussions Lhis document uses lhe Regional Growth Stralegy (Augusl 2003) and the Urban Fulures
Repor (August 2008) for growth projections lo 2030 only. _

Thig is Your Measured Average Dry Weather Flow (ADWF)
GRD billing flaw melers are used io calculate the Average Dry Weather Flow (ADWF] for your municipalily.
These are the same meteis that are currently used to allocale aperalion and mainienance cosls

To see how this value is calculated. refer to page 4

2009 2,161,184 m’) Line 1 (carmed from Page 4)

Copied o Line 3 below

This is Your Measured Average Annual Flow (AAF)

GRD Lilling flow meters are used lo calculale the Average Annual Flow (AAF) for your municipality
These are the same meters thal are currently used o alletate operation and maimienance cosis
To see how this values 15 chlculated, refer to page §

2009 2,805,120 n\¥year Line 2 (cammed from Page 5)

Copred fo Lina 3 balow

How Do We Project these Flows into the Future?

This methodelogy uses a genencally applied, geographic spalial overlay process. Census data for 2006 15 combined
valh landuse informalion delermined from BC Assessments codes. From these two sources a residential population
and "equivalent” population (representing Industiat. comimercial, and inslitulional sewage flow) are delermined

The increase in flow from 2006 to 2015 and 2030 1& then caleulated (inchuding the effesls of fulure waler conservalion
effons). Growth rates from two population forecasts (the RG.S and UF R | are used:

Torsee how these values are caleulated, refer Lo pages 6 and 7.

IADWF (m year) InAF' (m yeer)

Vear RGs. [l {
2009 2,151.134 Lme 3
flow increase 2008 10 2015 12,805, Ling 4
2015 sublotal 2,148,379 5 Lie s
102 flow contingency'” 214,838 Ling &
2015 Tolal z.asa‘zw Lina 7
flow increase 2015'to 2030 -32,012 Line &
2030 sublolal 2.116,367] 30 Line §
10% flow contingency™ 211,637 Line 10
2030 Tolal 2,328,003] 2,395,187} Ling 11

Male T AAF iz vanials 200 A iroredse o daciease dagending on how el ihe v was
(% low COnUAgeney |5 DA 1o all Funmpashes io 006 Ror shoomaintos it ol meters. wales redusion
N pupaainon equisalenl BSTates

o
Definitions and Acryonyms

R.G.S. - Regional Growth Stralegy (August 2003)

U.F.R. - Urban Fulures Report {Augusl 2009)

GWIymme, - groundwaler infillralion in the summer

ha - heclare - unit of measure of land area

PE - population equivalent - a virual "person” representing flow from induslial, commercial, and inslilutional sewage

L - lilre - & unil of sewage volume (1,000L = 1 m’)

1C1 - Industrial/Commergialinstitutional

L/PE/day - lires per "populalion equivalent” per day - amoun! of sewage a person or IC] equivalent produces in aday

ADF - average domestic flow - sewage flow generaled by people and IC| processes only

ADWF - average dry wealher flow - calculaled by adding a summer groundwaler allowance to the ADF to yield the
average lolal flow expeclad on a dry summer day

AAF - average annual flow - the tolal amount of wastewaler produced in a year including inflow & infillration ﬁaﬂ,@ﬂ
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What's This?
_JThe number of penple in your muni-
- Teipalny according 1o the 2008 census.

] | The rumber of pesple connecied
b GRD sewers,

| The amount of sewered area olass ed
finto 3 major landuse calegories.

od3-

[Commonly accepted rates usad 1o
convert ICI us@ to "equivatent” people
Based on Greater Vicioria sewer meters

Lire 3 « Line 4 = "equivalent” number

| 5 ot people used 1o esumate 161 fow

Line 2 + Line 5 = otal number of
joeople and IC) "equivaleris®

i [connected to CRD sewer sysiem

{Estimated growth rate and resulting
oulation equivalent using R.G.S

Estimated arowth rate and resulting

>
_|Yearly acceptance rate of new fixiures
] for existing and new developments

[From Line 8
1 Resuliing L/PE/day from Step 8
__|uine 15 x Line 16
I rom Line 10
| Resulting LIPE/day from Step &
20 Line 16 x Line 19

I |Sea Back Page

Line 17 + Line 21
|To Lines 4 4 6 on Page 1

ine 20 + Line 21 "
[To Lines 4 + & on Page 1
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District
of S3anich

Criy of
Vicioria

s CRD Trunk Sewer
Residential

- Commercial
Industrial

P institutional

Land not Connected
o a Sewer

o :
5 . VICTORIA B &
Sy s
N
S v wﬁ»n
£

DISTRICT OF
SAANICH

CITY OF

OAK BAY FLOW

DAAFT - REV. & Nov 26, 2010

DISTRICT OF OAK BAY METERED FLOWS

CLOVER POINT CATCHMENT AREAS

(uurlnumm'— asting _--m [arvwtus H Haro |- [Fenbom ]|

forcemains and siphons).

How are Flows Measured?
[CRD operales a network of flow manitoring
lequipment designed o calculate the flows for
your municipality. This equipment includes
flumes and weirs (used to measure flows in
open channel sewers) and magnetic flow
meters {used to measured flows on closed
pressure pipes such as pump station

——,
o oS0 100 14w

Fickesion: LTHL ZONE 100 4D 83

=== Municipal Boundaries

{7 pistict of 02k Bay
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This Tab shows the Calculation of Cost /

Annual costs are in two parts: operating and debt servicing
Debt Servicing Assumes MFA borrowing of $287.6 million over 25 years at an interest rate of 5.4%

Estimated Annual Costs ($ million)

Operating $14.57
Debt Servicing $22.44
Total $37.01

Allocation Formula

ADWEF AAF

Operating (based on current flows) 30% 20%

Debt Servicing (based on design capacity) 70% 30%

Allocation of Annual Costs (S million)

Operating Cost Debt Servicing Costs Total Costs
2017 2030 2017 2030 2017 2030

Colwood 0.48 0.62 0.94 0.94 1.42 1.56
Esquimalt 1.01 0.95 1.47 1.47 2.48 2.42

Cost per Population Equivalent and Cost per Connected Household

For ease of comparison costs per connected household are based on estimated costs per population
equivalent multiplied by three - assuming three persons in a representative household.

The actual cost per household in any municipality will depend on the method of recovering costs
(e.g. user fees vs taxation); the revenue base used (e.g. all properties or connected propeties);

and, the average household size in each community.

Cost Per Population Cost Per Connected
Equivalent Household
2017 2030 2017 2030
Colwood 102 78 307 234
Esquimalt 102 92 307 276
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ATTACHMENT 12

Annual costs are in two parts: operating and debt servicing
Debt Servicing Assumes MFA borrowing of $287.6 million over 25 years at an interest rate of 5.4%

Estimated Annual Costs ($ million)

Operating $14.57
Debt Servicing $22.44
Total $37.01

Allocation Formula

ADWF AAF
Operating (based on current flows) 80% 20%
Debt Servicing (based on design capacity) 70% 30%

Allocation of Annual Costs ($ million)

Operating Cost Debt Servicing Costs Total Costs
2017 2030 2017 2030 2017 2030
Colwood 0.00 0.00 0.00 0.00 0.00 0.00
Esquimalt 1.05 0.99 1.53 1253 2.58 2.52

Cost per Population Equivalent and Cost per Connected Household
For ease of comparison costs per connected household are based on estimated costs per population equivalent

multiplied by three - assuming three persons in a representative household.

The actual cost per household in any municipality will depend on the method of recovering costs (e.g. user fees vs
taxation); the revenue base used (e.g. all properties or connected propeties); and, the average household

size in each community.

Cost Per Population

Cost Per Connected

Equivalent Household
2017 2030 2017 2030
Colwood 0 0 0 0
Esquimalt 106 96 319 288

4. Cost Allocation
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