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The primary goal of the Water System Capacity for Fire Protection Committee is to
assess the existing water system in Belcarra and its capabilities to support all fire-
fighting efforts.

Due to an absence of records at the Municipal Hall offices, the Committee faced
numerous challenges in meeting the designated objectives. There does not appear to
be any signed and sealed documentation from a licensed Engineer that attests that the
current water supply system meets professional standards or regulatory requirements.
The findings of the Committee regarding the design basis for the water supply system
and fire protection requirements as of May 2019 are summarized as follows:

1. The Village of Belcarra (VOB) water supply system does not currently meet the
Fire Underwriters Society (FUS) recommended fire flow requirements. As
indicated in an Aug 8 2010 FUS correspondence to VOB, the reviewed design
(which includes expanding the Tatlow reservoir volume) barely meets the FUS
minimum fire flow requirements. FUS states that the proposed design is
“absolutely minimalistic with respect to providing water supplies for fire-
fighting”.

2. The enlargement or replacement of the Tatlow reservoir as required in the FUS
reviewed design to meet the FUS minimum fire flow requirements was never
performed. OPUS (firm involved in the design of the water supply system),
confirmed to the Committee that further discussions were held between the VOB
and FUS. The Committee has requested the VOB Chief Administrative Officer to
provide all correspondence between VOB and FUS to clarify the terms of a
possible agreement with the Fire Underwriter's Society.

3. Based on the 2010 review, the FUS advised VOB that “steps should be taken
to improve the water supply system on an ongoing basis to ensure that as
the risk within the community increases (with new buildings, etc.) that the
capacity of the water supply system also increases to match the increased
demand, both in terms of domestic needs (increased Max Day) and in terms
of increased required fire flows”. Both of these water demand terms have
increased in an appreciable way since the 2010 design.

4. The Committee reports that yearly inflows from District of North Vancouver (DNV)
have increased by a significant 70% since 2013. A supplemental increase in
water demand is also expected in 2019 with the recent hook up of the Belcarra
Parks picnic area. After recent fire events (loss of 3 residences in 2017),
residents have expressed concerns on the fire-fighting capabilities of the current
water system. It is becoming evident that time has come to consider the steps
requested by FUS in 2010 (see item 3).
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5.

7.

The FUS also concluded that “knowing that the water supply system as
designed would not provide the recommended fire flows for the type of
structures being protected, fire prevention and mitigation measures are
strongly encouraged to reduce the risk of loss of life and property when
fire occurs”. The Committee consequently recommends mandatory sprinkler
requirements in all new residential construction and in residences requesting
permits for major renovations.

In the early phases of the VOB water supply design (1990), the fire flow
requirement for VOB was assessed as 60L/s for 1.5hrs. The Village of Belcarra
who is the Authority having Jurisdiction consequently reduced the requirement to
a lower value of 30 L/s for 1hr. The Committee acknowledges that at the time of
the initial design, water supply options from DNV, Port Moody or other GVRD
sources may have been limited. Maintaining the higher design fire flow
requirements as per earlier studies would have entailed the need to replace the
Tatlow reservoir with a larger tank at significant additional costs.

The Committee consequently makes the following recommendations to Council:

a. Reguest an engineering consultant to evaluate and recommend fire flow
requirements for the Village of Belcarra based on recognized municipal
standards for fire protection.

b. Proceed with an engineering evaluation of the current VOB water supply
system, storage facilities and distribution system based on both current
and future potable water needs and recommended fire flows of the
community.

c. ldentify and evaluate alternatives for additional water supply, funding
models and government grants.

Attachments:

1.
2.

3.

Committee questions and OPUS responses, April 2019.

Water Supply System Improvements in Belcarra, Letter from Fire Underwriters
Society dated August 8 2010.

SCADA Summary Report with Recommendations

District of North Vancouver Memo re: Belcarra Water Supply Scenarios,

March 1, 2019
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Attachment 1.
Water System Capacity for Fire Protection Committee meeting held April 16, 2019
Questions for Walt Bayless (OPUS)

The Water Supply for Fire Protection Committee is exploring options to address fire flow
requirements for the Village of Belcarra (VOB) and seeks advice and guidance from OPUS on
design issues related to the VOB water supply system.

The VOB has provided the 2006 Dayton Knight Potable Water Pre-Design Preferred Option
Study Report to the Committee as the only available background information on the VOB Water
Supply system’s design.

1. Codes, Standards and Design Guidance for Water Supply systems

a) The Committee understand that there are no imposed Code or Standard mandatory fire
flow requirements for municipalities. Designers rely on experience, current practice and
design guidelines such as the 1999 Fire Underwriters Society Water Supply for Public Fire
Protection (FUS) guidelines or the 2012 BC Design Guidelines for Rural Residential
Community Water systems.
Is this a correct understanding? Significant discussions where held with the FUS and the
Village to discuss the volume requirements for this relative to the affordability threshold
of the project. To mitigate this the 30 L/s level was applied with consideration for the
continuous feed from NV.

b) It appears that many surrounding municipalities have the infrastructure to provide
continuous 60 L/s fire flow capabilities and that the 60 L/s flowrate is commonly used as
an evaluation criterion for current or future water supply systems. Examples are:

a. Village of Lions Bay — Water Distribution System, Model Development and
Capacity Analysis, Geoadvice Engineering Inc., Port Moody.
b. Village of Belcarra — Dayton Knight (or Beesley Engineering?) Options Study.

Can OPUS elaborate on current design practice? 30 L/s is very low and typically 60 L/s
would be used. This would have required a new reservoir as the original intent of raising the
tanks was no long viable due to the impact of steel strength and reservoir buckling in a seismic
event if it was raised. Funds were insufficient to replace the tank.

c) The 2006 Dayton Knight Pre-Design Report states: In the “Potable Water Supply Sources
and Design Options” Study a fire flow requirement of 60L/s for 1.5 hrs was used. Based
on discussions with the Village this can be reduced to 30L/s for 1 hr”.

Can OPUS clarify the reasons why VOB reduced this fire flow requirement at that time?
Costs. It would have required a full replacement rather than a raising.

2. Design Basis for Tatlow Reservoir

The Committee understands that the actual potable water system is not as per the
design described in the pre-design document and request clarifications on the impact of
the following changes:
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a) Based on the 2006 forecast residential demand and on the agreed upon 30L/s minimum
flow requirements, the storage requirements for Tatlow reservoir was evaluated at
350,000 L. The pre-design consequently concluded that modifications to the 270,000 L
capacity reservoir were required. As indicated on the record drawings, these
modifications were never implemented. A second noted change is that the VOB staff
have informed the Committee that the Tatlow reservoir cannot be filled to the 270,000
L level indicated on the record drawings. The actual maximum reservoir capacity
appears to be limited to 244,600 L. It was due to the clearance between the underside
of the roof and the level monitoring equipment. A 0.3 m clearance is required
otherwise the instruments loose monitoring capacity.

Can OPUS clarify why the Tatlow reservoir is limited to 244,600 L? |s the limitation due
to hydrostatic pressure, structural or other equipment constraints?

b) What is impact of having a 244,600 L limited capacity versus the pre-design
requirements of 350,000 L? Is there a final design report which reflects the current
installed water supply system? There was a letter with the FUS agreeing on the lower
levels. The decision to drop down was managed with the Village and FUS directly.

c) If Tatlow reservoir is indeed limited to 244,600 L capacity, the pre-design report and the
BC guidelines referenced in 1a) suggests that the reservoir has already attained or
exceeded its design capacity. This assessment is based on:

i. agreed upon 30 L/s fire flow requirements
ii. current average consumption of 3.5 to 4.1 L/s (monthly average in July
and August 2018)
iii. assumed 2 L/s for 2019 maximum peak daily average of newly connected
Belcarra Parks Picnic Area

Is this assessment correct? If this is not the case, can OPUS provide guidance for a
revised assessment? Will have to run some numbers to evaluate it.

Pumps

Can Opus clarify the intent and operating conditions of the VOB potable water system
distribution and fire pumps? The domestic pumps were designed to meet MDD and
operate in either a continuous pressure control mode, or when demand was much lower
the system would cycle off the pressure tank. Issues around the installation of significant
irrigation demand on several residential properties resulted in a rapid drop in pressure and
as such the two pumps are run together under higher flows to respond faster to the
irrigation demand. Occasionally the fire pump has had to back stop the domestic pumps
due to rapid pressure drop.

FUS recommended minimum fire flow requirements

The Committee has been informed that the FUS recommended 30L/s for 1 hr minimum fire
flow requirements are based on a common house size of under 2,500 to 3,000 sqgft. The BC



guidelines referenced in 1a) indicate in turn, a 80 L/s for 1.7hr recommended FUS fire flow
requirement for a 3,000 sqft wood frame residential house in a rural setting.

Can OPUS clarify the large difference between the two recommendations? The Village
coordinated this directly with the FUS.
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The typical VOB house can be described as follows:

- significantly larger than 3,000 sqft

- of wood frame construction

- with floor heights which often exceed 10ft-15ft
- commonly built on slopes/hillsides.

The FUS guidelines appear to suggest amplification factors to the recommended fire flows
for this typical VOB house. Is this a correct interpretation?

Again this was discussed directly between FUS and the Village. FUS accepted the Village 30 L/s
request for the community. They stressed this was an absolute minimum.

5. Water inflows from DNV

VOB staff have confirmed that DNV have been providing £19.2 L/s since at least
2016. As per attached recent March 2019 correspondence (pages 13-14 of April 8
Council Agenda), DNV now indicate that they can possibly increase the VOB water
supply to 60 L/s.

a)

b)

Committee requests clarification on the context of the May 2 2017 OPUS letter
which states “OPUS and the Village met with DNV on May 2 2017 to review the
additional flow option. The District stated that providing more flow than the
agreed upon 14 L/s would likely compromise the District’s fire protection
capabilities and therefore, is not considered a viable option. Does OPUS have any
knowledge to clarify the contradictions with the actual 19.2 L/s? The assessment
was completed by DNV in 2006 who provided the 14 L/s recommendation. This
is based on a theoretical operating condition in DNV under MDD and FD
simultaneously. DNV would be required to comment on any changes to this
value, however based on their acceptance of the new values they may have

&
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offset this limit or revised their assessment.

Can the VOB water supply / distribution infrastructure handle 60 L/s from DNV
and if this is the case, what possible upgrades are required for the current
coverage area? Does the DNV $2.5M cost estimate of the required VOB
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