April 20, 2020

1520-003

Via email: ltaylor@saltspringfire.com
Salt Spring Island Fire Protection District
105 Lower Ganges Road,
Salt Spring Island BC
V8K 2T1
Attn: Laurie Taylor, CAO
Re: Ganges Firehall Seismic Assessment - 2020 Update
105 Lower Ganges Road
Salt Spring Island, BC
Dear Laurie,
At your request, Herold Engineering Limited has completed an update in regards to the Salt
Spring Island Fire Protection seismic Report carried out by Mike Herold dated, October 11, 2005.
We trust the following report is sufficient for you at this time. Please contact the undersigned if
you have any questions or require
Yours truly,
HEROLD ENGINEERING LIMITED

Lee Rowley, P.Eng., M.I.Struct.E., M.I.C.E, LEED AP
Principal
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1. REPORT OVERVIEW
1.1. Introduction
Herold Engineering Limited (HEL) was retained by the Salt Spring Island Fire Protection
District to conduct a desk top update to their seismic report carried out by Mike Herold
in October 11, 2005 (see Appendix A). The update is to be compared to the requirements
of the current 2018 British Columbia Building Code.
1.2. Conclusions of the 2005 Report
The original report (Appendix A) recommended seismically retrofitting the building within
five (5) years. The single storey wood frame firehall was built in the 1960’s with a
subsequent addition in 1973. The buildings general condition was noted as reasonable for
its age.
The most significant seismic deficiencies were noted as:
1. Roof diaphragm lack of capacity.
2. Shear walls lack of capacity.
3. Connectivity of the roof diaphragm to the shear walls and shear walls to the
foundations were not adequate.
The cost of seismic upgrading would be around $300,000.00 in 2005 dollars and the report
concluded:
“The existing Ganges Firehall was originally constructed approximately 40 years ago and
is reaching the end of its lifespan and probably does not function as well as it should. It is
our opinion that it would be more cost-effective to look for a new site to build a
replacement hall rather than complete a seismic upgrade on the existing structure”

2. UPDATED REQUIREMENTS
2.1. Current and Future Updates
The 2005 report was completed and its findings were based on the 1998 British Columbia
Building Code (BCBC). Since 2005 three more versions of the BCBC have been released
as follows:




2006 BCBC
2012 BCBC
2018 BCBC

Each code is based on the preceding National Building Code (NBC). The upcoming 2020
NBC is out for public review and will be released later this year. In all of the above codes
and the future NBC 2020, the requirements for seismic design have increased.
Since the 1998 BCBC, the overall increase in the seismic design loading on structures have
been significant.

3701 Shenton Road, Nanaimo, BC V9T 2H1

2020 Update to 2005 Ganges Seismic Assessment Report
April 20, 2020

Page 4 of 6
1520-003

2.2. Impact on the 2005 Report
Working from the 2005 calculations and comparing them to the 2018 BCBC we note that
the static design forces have increased by 67%.
Although this is significant, the seismic deficiencies remain the same, albeit at a higher
risk of failure during a code level event. Therefore, the retrofit solutions will be similar to
those recommended in 2005 but will be designed to withstand higher loads.
We understand that the soils are poor in this location and part of the building is on a piled
foundation. This would require verification by a geotechnical report (not made available
at the time of that the 2005 report was completed).
Building Code advancements have included further requirements for foundations soils
and their effect on seismic performance, in addition to the recommendations of 2005 we
note that upgraded foundations are likely required. The upgraded foundations would
accommodate the higher seismic forces generated by the shear walls due to current
code requirements.
In addition, the upgraded foundations need to incorporate design for mitigating any
potential liquefaction of the soils beneath the firehall. The significant settlements possible
from liquefaction could result in the firehall being unusable after a seismic event.

3. RETROFIT COST ESTIMATES
The school seismic program has recently generated unit rate costs for the seismic upgrading
of low-rise building types. These 2018 numbers can be applied to buildings of similar
construction type.
In this case the rate for upgrading a heavier wood framed building has been applied, at a
construction cost of $1,562/m2. This does include removal and replacement of architectural,
mechanical and electrical components affected by the work however this would also
include some foundation upgrading but not to the extent of what is potentially required in this
location.
For the purposes of budgeting, it is recommended a construction cost allowance of $2,000.00
/m2 be used.
The area of the building is 470m2 resulting in a construction cost of $940,000.00 plus soft costs
including administration, tendering, provision of alternate accommodations and associated
expenses. Allowing 50% soft costs including for design, contingency and escalation etc.,
results in a project cost of $1,410,000.00.
For the purposes of high-level planning, a project cost of $1,500,000 to $2,000,000 should be
used to seismically retrofit the building to near code level structural performance.
Note that this is very preliminary costing that would require further design and a review by a
cost consultant for verification.
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4. CONCLUSIONS
Seismic design requirements have increased significantly since 2005. Therefore, the original
recommendation that a seismic upgrade is required is even more valid when compared to
today’s Building Code requirements.
The building in its present condition would be categorized under the School Seismic Program
rating system as a High 1 (H1) structure. That is – “structures at highest risk of widespread
damage or structural failure; not repairable after event. Structural and non-structural
upgrades required.”
The costs of seismic upgrading have increased significantly since 2005. This is partly due to
escalation, hazardous materials removal and the impact of the upgrade on the architectural,
mechanical and electrical systems. In addition, it is anticipated that foundation upgrades are
required to mitigate the effects of possible liquefaction of foundation soils.
As the costs are significant, they need to be considered with other work required for other
building systems. Upgrading the building envelope, mechanical and electrical systems may
be more economically attended to at the time of the seismic retrofit. These costs are in
addition to the seismic upgrading costs. Due to the age of the building, it is likely that these
combined upgrading costs will be a high percentage of the cost of building a new fire hall of
a similar size.
As such, it is suggested that a value-based review of the capital planning options for the
existing hall (in the form of a business case) should be performed. For reference, this would a
similar process to the Ministry of Education Project Identification Report process.
The process involves stakeholder consultation on a variety of viable options and includes an
impact assessment and value engineering (including operational costs vs. capital costs). This
then allows the costs and benefits of each option to be assessed and compared, so that an
informed project decision can be made.
Many options are available for consideration. These could include:
1. Seismic upgrading to code level requirements for post disaster building.
2. Seismic upgrading to life safety requirements (the hall is likely out of service after an
event).
3. Seismic upgrading to code level requirements with added renovations as required.
4. Seismic upgrading to life safety requirements with added renovations. (Life safety
means not post disaster).
5. Above options with an addition.
6. Replacement elsewhere and demolition.
7. Replacement elsewhere and change of use of old hall with a life safety seismic
upgrade.
8. Status quo (not upgraded to code level and not post disaster).
We would expect that a business case would show that seismic upgrading and renovating of
the existing hall to 2018 British Columbia Building Code is a non-viable solution based on cost
and location.
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We would also agree that a business case would confirm the 2005 statement that it would be
“more cost-effective to look for a new site to build a replacement hall rather than complete a
seismic upgrade on the existing structure.”
As the building is a high-risk structure and the previous report recommended upgrading with-in
five years, we would recommend that this decision-making process commence as soon as
possible.
If additional information is required please contact the undersigned.
Yours Truly,
HEROLD ENGINEERING LIMITED

Lee Rowley, P.Eng., M.I.Struct.E., M.I.C.E., LEED AP
Principal
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